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Tém tit nhirng dong gop méi vé 1y luin va hoc thuit cia luin an:

1) Luan an 13 mot trong sd it cong trinh nghién ctru tai Viét Nam danh gia anh huong

cua vitamin E va vitamin C dén céc chi ti€u mién dich va tang truéng cua ca chim

vay vang (Trachinotus blochii).
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mo co.
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MO DAU

Trong nudi trong thuy san, c nudi, dic biét 1a ca gidng khi duoc tha nudi ¢ moéi
treong méi phai thuong xuyén d6i pho voéi tinh trang cing thang do nhiét d6 cao, do nhdt
gift, do sdng trong mdi truong nuéc 6 nhiém va do sy tin cong cua cac vi sinh vat gy
bénh. Cac tac nhan nay c6 thé 1am réi loan qua trinh san xuat va dao thai cac gbe tu do,
dan dén tinh trang oxi hoa cac té bio trong co thé dién ra manh mé hon, gdy mét can bang
gifta co thé ca va méi trudng nude, 1am ca bi cing thang [26]. Néu cac tac dong nay kéo
dai va cudng d6 tac dong manh co thé lam giam tdc do ting trudng va ty 1& séng cua cé,

gay trc ché mién dich & c4, 1am c4 man cdm véi cic tic nhan gy bénh [73].

O cé ¢6 ca mién dich tu nhién va mién dich thich nghi. So vé1 dong vat hitu nhil,
hé mién dich dic hiéu cua ca phan mg voi tic nhan gy bénh yéu hon va cham hon,
dac biét 1a trong diéu kién nhiét do khong t61 wu cho ca. Do vay, hé mién dich tu nhién

O ca c6 vai tro rat quan trong dé bao vé ca khai su tan cong cua cac vi sinh vat [119].

bé nang cao chirc ning hé mién dich, ngin chin va giam thiéu cac tac hai do oxi
hoa gay ra, thi viéc bd sung cac chat chong oxi hoa cho co thé sinh vat 13 can thiét.
Trong cac nhom chét chdng oxy hoa bo sung cho ¢4, vitamin E va vitamin C duoc xem
1a hai chat quan trong trong viéc chdng oxi hoa. Vitamin E 1a mot trong nhitng chat
chéng oxy hoa hoa tan trong dau, c6 kha ning diéu tiét ting trudong, nang cao dap tng
mién dich va kha ning khang bénh & ca. Hon nita, vitamin E c¢6 thé anh hudng dén
thanh phan lipid trong cic t6 chitc mé cua ca [46, 135]. Vitamin C thudc nhom phan tix
hoa tan trong nudc, cling duge xem 1a mot chat chdng oxy héa manh, dam bao chirc
ning binh thuong cua té bao, hd tro ting trudng va qua trinh phét trién cta ca. Bén
canh d6, vitamin C 1 chat kich thich mién dich, ¢ vai tro ting cuong dap tmg mién

dich ¢ ca [40, 127, 134].

Ca khong thé tong hop vitamin C cho co thé vi ching thiéu enzym L-gulonolactone
oxidase can thiét cho qua trinh tir tong hop vitamin C [39]. Ca ciing khong thé tong hop
vitamin E [27], ngudn vitamin cung cip cho nhu cau ctia co thé phai lay tir bén ngoai, tir
thirc an tu nhién hodac tir nguén bod sung vao thirc an ché bién. Tuy nhién, viéc xac dinh murc
vitamin can thiét bd sung cho vat nudi kha phuc tap boi nd phu thude vao nhidu yéu td nhu
thanh phan loai, giai doan phat trién, sy twong tic clia cac thanh phan trong thiic 4n, diéu

kién moi truong song, muc dich sir dung.



Vai trd ctia vitamin E, vitamin C d6i v6i dap tng mién dich ¢ ca da duoc nhiéu tac
gia nghién ctru va dé ra muc vitamin pht hop cho mdi loai ca nudi. Tuy nhién, hudng
nghién clru nay cho ca nudi ¢ nudce ta con rat it, chi mot vai loai ca dugc quan tam nghién

ctru 1a ca chim vay vang, ca gio, ca tra, ca 16c va ca khoang ¢6 [1, 2, 6, 8, 10].

Cé4 chim vAy vang 1a mot trong nhirng d6i twong nudi bién phd bién trong cac
16ng be trén bién va trong cac ao nudc lo, min ¢ nhidu qudc gia chau A — Thai Binh
Duong, trong do c6 Viét Nam boi tbc do tang trudng nhanh, chét lugng thit ngon,
dugc thi truong wa chudng [50]. Trong nhitng nim gan day, nhiéu nghién ciru vé nhu
cau dinh dudng cho ci da duoc tip trung nghién ctru nham hoan thién qui trinh san
xuat va nudi thuong pham dbi twong nay [93, 99]. Tuy nhién, nhitng nghién ctu vé
nhu cau vitamin C, vitamin E ¢ loai ca nay rat han ché [9, 10], dac biét 1a tac dong cua
vitamin E, vitamin C 1én dap ung mién dich ty nhién cua c4 chim vAy vang giai doan
gidng chua duoc nghién ctru. Do vy, nghién ctru tac dong cua vitamin E, vitamin C
1én dap g mién dich ty nhién clia c4 chim vay vang ciing nhu tic dong ctia vitamin
E, vitamin C dudi diéu kién nhiét d6 cao 1a rat can thiét, gop phan thiic ddy nghé nudi
tham canh c4 chim vdy vang phat trién bén viing.

Muc tiéu tong quat:
Huéng dén viéc nang cao chit luong thirc dn cong nghiép, hd trg san xuat giéng
va phat trién nghé nudi thuong pham cé chim viy vang theo hudng bén viing.
Muc tiéu cu thé:
- Xéc dinh mirc vitamin E va vitamin C t6i vu nham cai thién ting trudng, nang
cao kha nang mién dich ctia c4 chim vay vang trong diéu kién nhiét do cao.
- Dénh gia tic dong cua vitamin E va vitamin C dén hiéu qua sir dung thirc an,
kha nang thich nghi va stc khoe cua ca trong diéu kién nhiét do cao.
- Cung cép co so khoa hoc cho viéc t6i wu héa cong thirc thirc an cong nghiép
nhim nang cao hiéu qua nudi ca chim vy vang trong diéu kién nhiét do cao.
Cac nfi dung luén an:
1. Nghién ctru anh huéng ctia ham luong vitamin E bd sung vao thirc dn dén

sinh trudng va chi s mién dich cia c4 chim vay vang.



2. Nghién ctru tdc dong cua vitamin E b6 sung vao thuc an dén sinh trudng va

chi s0 mién dich ctia ca chim vay vang & diéu kién nhiét do cao.

3. Nghién ctru anh hudng ciia ham luong vitamin C bo sung vao thic in dén

sinh trudng va chi s6 mién dich cta ¢4 chim vay vang.

4. Nghién ctru tac dong cua vitamin C bd sung vao thirc dn dén sinh trudng va

chi s0 mién dich ctia ca chim vay vang & diéu kién nhiét do cao.
Y nghia khoa hgc va thuc tién ctia ludn an:

- Vé mat khoa hoc: Két qua cua nghién ctu nay xac dinh duogc cac muc
vitamin C va E can thiét cho tang truéng, thanh phan sinh hoa ciing nhu mién dich cia
ca chim vay vang giai doan giéng. Bén canh dé, nghién ctru ciing cho thiy tic dong
tich cyc cua vitamin E va C d6i véi ca chim vy vang giai doan gidng khi nhiét do
tang cao.

- Vé thuc tién: Két qua nghién ctru cta luan an 1a co sé khoa hoc dé nang cao
chét luong thic dn tong hop cho ca chim vdy vang giai doan gidng, gop phan thic day

nghé nudi ca chim vay vang phat trién bén viing trong diéu ki¢n bién doéi khi hau.



CHUONG 1. TONG QUAN

1.1. Vai nét vé ddi twong ca chim vay vang (Trachinotus blochii) va nghé nudi
1.1.1. Mt s6 diic diém sinh hoc chii yéu
1.1.1.1. Vi tri phan loai

C4 chim vay vang con goi la cd song miii héch, tén tiéng Anh 1a snubnose

pompano, thudc ho cé khé Carangidae, by ca vugc Perciformes.

Hinh 1.1 Cé& chim vay vang (Trachinotus blochii, Lacépede, 1801)

1.1.1.2. Piéu kién méi truong séng va phin bé

Ca chim vay vang 1a loai rong mubi, sdng & tang giira va ting mit, chung c6 thé
song & d6 man tir 0 — 65 ppt. O giai doan con giéng, ca c6 xu hudng song tap trung
theo dan ¢ nhitng ving nudc can, day cat ven bd hodc ving day bun gan cira song va
dan tach ra séng don 1& & giai doan truéng thanh & ving nude sau, noi co ran san hd
hay ran da. Ca chim vay vang sdng & ving nudc 4m nhiét d6i, co thé chiu duoc nhiét
do tur 25 - 29°C. Kha nang chiu nhi¢t d§ han ché, dudi 12°C cé khong hoat dong va co
nguy co tir vong, trén 33°C trong vai ngay thi ca sé tir vong. Ngudng nhiét do thich
nghi 13 24 dén 28°C, v6i nhiét do tbi wu 1a 27°C [50].



Hinh 1.2 Phan bo dia 1y ciia ca chim vy vang (mau vang, mau dé)

Ngudn: fishbase, 2019

1.1.1.3. Dinh duong

Ca chim vy vang 1a loai an tap thién vé dong vat, cudng d6 bat moi manh [12].
Nhu cau ctia chiing vé& ham lugng protein, chat béo va vitamin E, vitamin C trong thtrc
an cao nhu cac ddi trong ca bién khac va nhu cau nay thay doi theo kich ¢ c4, ngudn
protein va lipid, su twong tac giita cic thanh phan khac trong thirc dn [91].

Trong diéu kién nudi, ca sir dung tt cac loai thirc an cong nghiép. Thirc an cho
c4 giai doan gidng 1a thirc dn céng nghiép véi ham luong protein tir 43 - 50%, lipid 9 -
10% dugc coi 1a phu hop [12, 93, 99]. Ham lugng protein trong khau phan in cho ca
chim nuéi thuong pham khoang 40 — 50%, lipid tir 7 — 10% [50].

1.1.1.4. Sinh truong

Cé chim vy vang ¢ téc do sinh truong nhanh, kich thudc co thé 1on. Tuy thude
vao diéu kién nuédi nhu ché do dinh dudng, moi truong, sau 2 — 3 ndm nuoi, ca dat cd
truéng thanh va mot sb con c6 thé thanh thuc tham gia sinh san [50].

Thirc an anh huong dang ké dén ting trudng cia ca. Khi dugce nudi trong moi
truong nude tuan hoan, ¢ c4 trung binh 3,96 g sir dung thire dn cong nghiép c6 toe do
ting trudng tot hon ca st dung thirc dn twoi hay ca sir dung thirc dn twoi két hop véi
thire an cong nghiép [5].

Khau phan an phi hop ciing thiic ddy tang trudng cua ca. Trong diéu kién nudi

16ng trén bién, v6i khau phén an tir 7% dén 10% khbi luong than, c4 c& 5,1 cm, nang
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2,2 g str dung thirc n c6 ham lugng protein 60%, lipid 10% dat dugc chidu dai 17,1
cm va nang 73,8 g sau 2 thang nudi [11].
1.1.2. Nghé nuéi cd chim viy vang trén thé gidi va Viét Nam

Nghé nudi thwong phdm ca chim vy vang bat dau nim 1990 ¢ Singapore Va
cung cip cho thi truong Hong Kéng, dén cudi nhitng nim 2000, thi trudng ca chim
vay vang mé rong dén Trung Qudc, téng san lwong ca chim dat 110.000 tAn/nim va cd
xu huéng ting dan nhiing ndm sau d6. Tuy nhién, trong nhimg nim gan day, san luong
cd chim vay vang ¢ cac nudc chau A bao gém Indonesia, Malaysia, An D,
Philippines va Viét Nam di giam sut dang ké. Nguon cung cap ca chim cho thi truong
Trung Qudc chu yéu 1a Viét Nam va Indonesia. Tai Viét Nam, khoang 700 tan ca chim
mdi nam dugc san xuit boi cong ty Marine Farms Viét Nam. Trong khi san luong nay
& My duong nhu bang khong, ngudn cung ca chim tai qudc gia nay thong qua danh bat
tir ty nhién. Nhu cau vé ca chim trén thé gi6i ngdy cang ting, nhat 13 thi trudng My va
diéu nay chi c6 thé dugc dap tng thong qua nudi trong thuy san. Trén thi trudng qudc
té, gia ban ca chim vay vang trung binh 1a 8 USD/kg. Hau hét cac nude thude khu vue
An D6 Duong - Thai Binh Duong nhu Viét Nam, Trung Qudc, Malaysia, An Do va
Philippines déu nuéi ca chim vdy vang. Cac cong nghé san xuat giéng di duoc chuyén
giao khip khu vuc An D6 Duong - Thai Binh Duong. C4 chim nudi 16ng, nudi trong
ao dat voi do min thap c6 ty 18 ting trudng tét. Hinh thic nudi ca chim bang mo hinh
nudi tudn hoan khép kin RAS (Recirculating Aquaculture System) ciing c6 trién vong,
diéu nay cho thay tiém ning md rong dién tich nudi ciia d6i twong nay [50].

1.1.3 . Mgt sé bénh thwong gip 6 cd chim vy vang

Hoat dong san xudt va nudi ca chim Vay vang van dang trong giai doan dau &
nhiéu qudc gia. Duéi ap lyc ciia hinh thirc nudi thAm canh, qui md cong nghiép ngay
cang nhiéu, dich bénh trén ca chim vay vang di xay ra. Bénh xuit hién & ca giai doan
nudi thuong pham, ca huwong va ca gidng lién quan dén nhing tic nhan giy cing thang
cho ca. Nhirng yéu té gy cing thang cho cé trong diéu kién ty nhién va nhan tao nhu
thay d6i vé nhiét do, oxy, d6 mian, cac ion kim loai, thubc trir sdu, suy dinh dudng,
danh bat, van chuyén, xir Iy c4, tha nudi mat do cao... c6 thé gy mat can bang giira
san xuét va dao thai ROS lam thay ddi hinh thai va can tré hoat déng sinh 1y binh
thuong cia ca. Ca sdng trong mdi truong nude ludn cd sin cac mam bénh, khi cac yéu
t6 gay cang thang 1am suy yéu hé mién dich s& 1am ca d& nhiém bénh [26].
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Hi¢n nay, bénh & ca chim vay vang dugc ghi nhan do 3 nhéom vi sinh vat gay ra
13 vi khudn, virus va ky sinh trung. Trong d6, tac nhan vi khudn gay thiét hai dang ké
cho nghé nudi ca, dimg dau 1a cac bénh do cac loai vi khuan thudc nhom Vibrio, tiép
dén 1a cac bénh do Bacillus cereus, Nocardia seriolae, Streptococci spp. Bénh do virus
gay ra cho ca dugc ghi nhan do tic nhan Betanodavirus va Iridovirus. Nhiéu bénh trén
c4 chim vay vang do tac nhan ky sinh tring ciing da dugc béo cdo, bao gdm bénh do
dong vat nguyén sinh va ngoai ky sinh tring metazoan, Cryptocaryon irritans, bénh do
ky sinh trung thudgc nganh trung roi Amyloodinium ocellatum, ky sinh trung thudc 16p
san 1a don chu Gyrodactylidae sp., Bicotylophora, Trachinoti, Benedenia sp., bénh do
ky sinh trung thudc nganh bao tr sgi Henneguya sp., ky sinh trung thudc 16p giap xac
Calligus elongates [50, 104].

Cé chim vay vang giai doan au trung va giai doan gidng ciing di xut hién nhiing
biéu hién bat thuong vé xuong. Sy di hinh xuong nay xay ra & mot bd phan cu thé trén
co thé ca nhu di dang xuong ham, xuong cot séng hay biéu hién sy rdi loan hiém gap va
phuc tap nhu hdi chimg KLS (Kleine Levin Syndrome) & ca vdi hién tugng gu lung, veo
cot song, di dang hop so. Nguyén nhan gay di hinh & ca duoc cho 14 lién quan dén yéu t6
dinh dudng, nhiét d6 nudc, 6 nhidém kim loai ning, yéu t6 di truyén, ...[84, 104, 128].

Di tir 14y, viée sir dung khang sinh, hoa chat trong nudi trong thily san dé phong
tri bénh do vi sinh vat, hd trg thac dﬁy tang truong cho vat nudi cling nhu quan 1y moi
truong xay ra rat pho bién. Viéc lam dung khang sinh, hoa chét trong thoi gian dai da
dan dén nhiéu hé luy kho khic phuc. Vi vdy, viéc stt dung cac chat kich thich mién
dich b6 sung vao thirc dn cho vt nudi nhim ting cudng cac co ché bao vé ty nhién,
giam thiéu ty 16 méic bénh ¢ ca duoc nghién ciru va ap dung. Trong sb cic chit bd
sung, vitamin dugc xem la thanh phén dinh dudng nhiéu hoat chét sinh hoc, kich thich
hé mién dich cua vat nudi, dic biét la dap tng mién dich tu nhién hoat dong hiéu qua,
cai thién tdc d6 ting trudng cua vat nudi [40, 46].

1.2. Khai quat vé& vitamin

Vitamin 1a nhém cac hop chét hiru co c6 khdi lwong phan tir thap, c6 tinh chat
1y héa khac nhau nhung dic biét can thiét cho hoat dong sdng cua bat ky co thé sinh
vét ndo. So voi cac thanh phan dudng chat chinh cé trong thirc an nhu protein, lipid va

carbohydrat, vitamin chiém mét luong rat nho, khoang 0,1 — 0,2g. Dua vao kha ning



hoa tan, vitamin dugc chia thanh 2 nhoém chinh. Nhém vitamin hoa tan trong nudc
(vitamin C, cdc vitamin nhém B) va nhoém vitamin hoa tan trong dau (vitamin E,

vitamin D, vitamin A va vitamin K) [27].

Vitamin hoat dong vdi vai tro chu yéu 13 dong yéu td cho cac enzym hay 14 tac
nhan ho trg cac enzyme thuc hién cac phan ing sinh hoéa trong co thé sinh vat, do vay vigc
thiéu hut vitamin dan dén giam hoat tinh cic enzyme, tir d6 anh hudéng dén ting truéng, ty
1é séng va tang tinh min cam cta c4 v6i cac bénh truyén nhidém. Nhiéu nghién ctru cho
thay, dong vat thuy san khong co kha ning hay kha ning tong hop vitamin rat it,
ngudn vitamin cung cap cho co thé phan 16n phai duoc 13y tir bén ngoai thong qua céac
loai thirc an tu nhién. Tuy nhién, trong nuoi thity san tham canh, nguén vitamin tir thirc
an ty nhién rat han ché nén viéc bo sung vitamin vao thirc an cong nghiép rat can thiét.
Viéc bo sung vitamin véi ham luwong pht hop can cin cir vao nhu cau st dung vitamin
ctia ca. Nhu cau nay dugc xac dinh la lugng vitamin can thiét cho mot kg thé
trong/ngdy dé dap tmg cac hoat dong sinh 1y cu thé. Du & bat ky mutc d6 dép ung nao,
nhu cau vitamin bj anh hudng bai 0di ca, kich ¢ c4, trang thai sinh 1y, tac dong gitta

cac thanh phan dinh dudng trong thic an va yéu té méi truong [91].

Trong co thé dong vat thuy san, vitamin duogc tich trir nhiéu & gan va ndi tang,
mot s6 it phan bé & mat va co thit clia ca. Trong s6 cac loai vitamin bd sung cho co
thé, vitamin C va vitamin E duoc xem 13 vitamin thiét yéu boi kha nang chng oxi hoa
manh mé& va ting cuong stc dé khang ¢ vat nudi. V&i nhitng hiéu biét ngdy cang sau
vé vai tro, chuc nang cua vitamin C va vitamin E & ddng vat trén can nén 2 loai
vitamin nay ciing dugc nghién ctru, st dung cho dong vat thay san [73, 130, 131, 135].
Tuy nhién, dén nay cac nghién ctru nay & dong vat thuy san tai Viét Nam van con rat

han ché.
1.2.1. Vitamin E
1.2.1.1. Khai quat vitamin E

Vitamin E 1a mot nhém cac phan tir hoa tan trong dau, bao gdm tdm dan xuat va
dugc chia lam 2 nhom chinh la: tocopherols va tocotrienols. Ca tocopherols va
tocotrienols déu c6 thé ton tai & dang a (alpha), B (beta), y (gamma) va & (delta) va cac

dang nay duoc xac dinh boi sb lwong va vi tri cia cac nhom methyl trén vong


https://vi.wikipedia.org/wiki/Nh%C3%B3m_metyl

chromanol. Trong sb cac dan xut cia vitamin E, a-tocopherol (5, 7, 8-trimetyl tocol)

(0. -TOH) 1a dang vitamin E phd bién nhat, voi hoat tinh sinh hoc cao nhat [74].

Vitamin E va cac vitamin hoa tan trong dau khéac duoc hép thu tai rudt non nho
men lipase va mudi mat. Tai rudt, mot phﬁn vitamin E theo hé tuan hoan bach huyét dua
dén cac md ngoai vi cta co thé hodc chuyén sang dang lipoprotein, phan 16n vitamin E
con lai s& duoc dua dén gan. Tai gan, vitamin E dang a-tocopherol dugc mdt protein co
chirc ning van chuyén tocopherol (oTTP: a-tocopherol transfer protein) giit lai va dua vao
hé tuan hoan, két qua 1a nong d6 cta a-TOH trong mau va hau hét cac md cao hon nhiéu

(khoang 50 1an) so v&i bay dang con lai (Hinh 1.3) [136].
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Hinh 1.3 Qua trinh hap thu va chuyén héa o-TOH ciia gan (Bruno, 2014)
Tac hai thiéu hyt vitamin E trudc tién 1a anh huéng dén qué trinh oxi hoa lipid
& mang té bao va nhiing co quan giau lipid nhu co va gan ca. Gan 1a trung tdm chuyén
hoa lipid, protein va giai doc, co thi chtra nhiéu soi protein va lipid trong mang té bao
co van, rat nhay cam véi su mét cin bang oxy héa [74]. Nhiéu nghién ctru thuc
nghiém d3 ching minh mdi lién hé giira tinh trang thiéu hut vitamin E véi tinh trang
thoai hoa co va hoai tir gan & ca. Thiéu vitamin E 1am giam kha niang chong oxy hoa,

tang tich iy cac gbe tur do, dan dén qué trinh oxy hoa lipid trong mang té bao co, té



bao gan ting cao, gy ton thuong mo co va mo gan. Cing thang oxy hoa trong gan lam
giam hiéu qua chuyén hoa dinh dudng, din dén tich tu lipid peroxide trong gan, 1am

roi loan chire nang gan, dan dén viém va hoai tir [106].

Déu hiéu thiéu hut vitamin E khéac nhau gitra cac loai sinh vét cling nhu diéu kién thi
nghiém do sy twong téc cta vitamin E vé6i cac dudng chat khac, do kich thudc co thé ciing
nhu sy phan bd vitamin E & cic co quan clia cac sinh vat khac nhau. Nhin chung, biéu hién
bénh 1y do thiéu vitamin E & hau hét cac nghién ciru trén ca 1a ting truong giam, hidu suat
str dung thirc dn kém, tang ty 1& tir vong, thiéu méau, doi mau gan, hoai tir t& bao gan, gy
thoai hoa co va suy giam mién dich [46]. Tuy nhién, viéc sir dung vitamin E qué mitc c6 thé
gdy hai cho co thé sinh vat. Bera (2022) cho rang, vitamin E hoat dong nhu mét chat chdng

dong, nén viée sir dung vitamin E qua muic c6 thé gia ting nguy co chay méau [27].
1.2.1.2. Tinh hinh bé sung vitamin E vdo thitc dan ciia Ca

Pong vat néi chung khong sinh tong hop tocopherols ciing nhu khong luu trit
ching véi mot luong 16n trong co thé, do d6 viée cung cap lién tuc vitamin E trong
thirc 4n hang ngay dé duy tri ting truong va cac chitc nang sinh 1y 13 can thiét. Mic
vitamin E bd sung vao thirc an cho ca phu thudc vao loai ca, giai doan phat trién,
diéu kién mai truong.

MJi loai ca khac nhau can bo sung lugng vitamin E khac nhau. O c4 bién, nhu
cau vé cac acid béo can thiét & ca cao hon so véi ca nude ngot nén ty trong lipid néi
chung trong khau phan in hang ngay cia ca bién kha 16n. Khi thic dn c6 ham lugng

lipid cao thi nhu cau vitamin E trong thtrc dn ciing cao [46].

Mirc vitamin E bd sung vao thirc dn cho c4 bién da duoc nhiéu tic gia nghién

ctru va dé ra mirc phu hop cho ting dbi tuong nudi (Bang 1.1).

10



Bang 1.1 Ham lwgng vitamin E (e —TOH) bd sung vao thirc in cho ca

.. Coca Ham lugng VE . L . o
Loal T Thong s6 danh gia Tac gia
(9) (mg/kg thirc an)
cami 61=4%,104=9% WG _
_ 7,8 Lin (2005)
Epinephelus spp. 68=496/,115=9% TBARS
C4 hong my S. 31 TBARS
12,2 Peng (2009)
ocellatus 60/80 RB
Cavet 38 WG, PE, FCR
Oplegnathus 20,15 GB Galaz
, RB, MPO, khang V.
| 500 g (2010)
fasciatus anguillarum
Ca gio Rhachycen 8 WG
6,1 Zhou (2012)
tron canadum 111 LZY
Céa Argyrosomus
i 62,9 451 TBARS Lozano (2016)
regius
C4 du vang
Larimichthys 3 120 FBW, SGR Yi (2017)
crocea
Ca chém 73 WG
Micropterus 7,54 Li (2018)
salmoides 118,7 LZY, RB, CH50
Ca du Nibea 68,75 WG
. 32,32 Wang (2019)
albiflora 292,7 LZY
Ca chim vay vang
Trachinotus 13,4 90,75 WG Zhang (2021)

ovatus

WG, weight gain; PE, protein efficiency; LZY, lysozyme activity; SUR, survival; RB, respiratory burst;
TBARS, thiobarbituric acid-reactive substance; MPO, Myeloperoxidase; CH50, complement activity;
GLC, glucose; SOD, superoxide dismutase.

Bén canh do, vitamin E can b0 sung v6i mot lugng dang ké vao khau phan an

cho dong vat thuy san nham han ché qua trinh oxy hoa lipid - mét trong nhirng thanh

phan sinh hoa co ban trong thirc an ciling nhu trong co thé cua ca noéi riéng va dong

11




thuc vat ndi chung [81]. Su gia ting nhu cau PUFAs (Polyunsaturated fatty acids)
trong thirc dn & nhitng con non, con dang trong giai doan phat trién ciing kéo theo ting

nhu cau bo sung vitamin E dé chong oxi héa PUFAs [27].

Bén canh d6, viéc bd sung vitamin E con phu thudc vao diéu kién moi truong
va muc dich st dung. Khi diéu kién méi truong bat loi nhu nhiét d6 vuot ngudng gioi
han thich nghi ctia c4, mic vitamin E b sung s& thay dbi. Tac dong cta nhiét do 1én
muc vitamin E bd sung vao thtrc dn cho dong vat thuy san chuwa dugc minh ching
nhiéu, chi ¢c6 Chen va cong su (2004) ghi nhan, khi ca golden shiner (Notemigonus
crysoleucas) st dung thtc an thiéu vitamin E va séng ¢ diéu kién nhiét do cao (36 —
37,8°C) thi ty 1é séng, ham luwong vitamin E ndi tang va cac chi sb huyét hoc cua ca bi
suy giam [32]. Nghién ctru trén ca hoi van S. gairdneri cho thay, ¢ diéu kién nhiét do
thip 6°C, ca c6 nhu cdu vitamin E nhiéu hon so vé&i nhiét d6 thich hop 12°C [38].
Nhitng nghién ciru & dong vat trén can cho thay, vitamin E 14 hang phong thu dau tién
trong viéc chéng oxi hoa lipid do tic dung cua nhiét. Néu nhiét do méi trudng sdng
ting cao 1am giam ham luong vitamin E ciing nhu cac khoang chat khac trong huyét
thanh, do dé, can b6 sung vitamin E cling vi mot sd vitamin va khoang chat khac vao
thirc an dé nang cao stc khde cho vat nudi trong diéu kién nhiét do cao 1a can thiét
[61]. V&i muc dich gitip ca chdng lai nhitng cing thang oxy hoa do diéu kién bat loi
gdy ra, nghién ctru trén ca du vang Larmichthys crocea cho thiy, nhu cau vitamin E
cho chtric nang sinh ly, sinh trudng binh thuong cua ca la 60 mg/kg thic an (TA),
nhung khi ca sir dung thtrc dn ¢ thanh phan dau in bi oxy hoa thi nhu cau vitamin E
tang cao dén 600 mg/kg TA méi dam bao chirc ning sinh trudong ciing nhu cic chirc

nang sinh 1y khac cta ca [123].

1.2.2. Vitamin C
1.2.2.1. Khai quat vitamin C

Vitamin C la axit L-ascorbic (AA) hay don gian la ascorbate (anion ctia AA).
bay la mot trong nhitng loai vitamin tan trong nudc, c6 hoat tinh sinh hoc cao ¢ dang

hop chét va kém & dang ion ascorbate [39].

Vitamin C duoc str dung cho dong vat thuy san & 2 dang khac nhau gdm: dang
tinh thé (crystallize)/nguyén chat va dang dan xuat tir mubi. Vitamin C tinh thé voi gia

thanh ré va luong vitamin thyc té chiém 99% dugc vu tién lya chon dé tron dinh ky
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vao thirc an céng nghiép dé nang cao sirc dé khang ciia ca nudi. Tuy nhién, ching dé
bi hoa tan trong nude néu duge bd sung truc tiép vao thirc an cong nghiép. Do vy, dé
lam gidm sy hoa tan nhanh cua vitamin C trong nudc, nguoi ta thuong dung
ethylcellulose hay dau dé boc vitamin C (vitamin C coated, C-coat). Bén canh do,
vitamin C tinh thé dé bi phan huy, mét tic dung dudi tic dong cua anh sang, nhiét do,
d6 4m va su oxi hoa bai qua trinh bd sung, ché bién va bao quan thirc an thuy san. Do
vay, mot sb vitamin C dang ester v&i hoat tinh sinh hoc va dg 6n dinh cao hon duoc
dua vao thay thé, str dung phd bién trong nudi trong thity san, dic biét 1a duge sir dung

trong ché bién thirc an cong nghiép dang vién nén [96].

Vitamin C dang ester 14 cic dan xudt photphat (L-Ascorbyl-2-Polyphotphate, C-
POy) hay dan xuat sunphat (L-Ascorbyl-2-Sulfate, C-SO4) ctia vitamin C [96]. Su hién
dién ctia cac nhom nay lam ting kha nang chiu nhi¢t, gidam kha ning tan trong nudc va
bi oxy hoa ciia vitamin C. Cac din xuat cta vitamin C bao gém L-ascorbyl-2-sulphat
(C2S), L-ascorbyl-2-monophosphate-Mg (C2MP-Mg), L-ascorbyl-2-monophosphate-Ca
(CoMP-Ca),  L-ascorbyl-2-monophosphate-Na/Mg  (CoMP-Na/Mg), L-ascorbyl-2-
polyphosphat (C2PP) va ascorbate-2-glucose (C2D) [40].

Vitamin C déng vai trd quan trong trong viéc duy tri hinh thai va cu trac
xuong cua ca thong qua qua trinh hydroxyl hda cac amino acid proline va lysine, gidp
hinh thanh cdu trac bén ving cta soi collagen, mot thanh phan chinh ctia mé xwong.
Bén canh d6, vitamin C thuc déy su tang sinh va biét hoa cua cac té bao tao xuong,
gilip ting cuong qua trinh tao md xwong mdi, sira chita nhanh chong cac tén thuong
do tac dong co hoc hodc yéu té moi truong bat loi gay ra. Vi vai tro 1a chat chéng oxy
hoéa, vitamin C bao vé té bao xwong khéi ton thuong do cing thang oxy héa, tao moi
truong thuan loi cho sy tai tao xuong, duy tri tinh toan ven cua moé xuwong. Vitamin C
cling gitip diéu chinh qua trinh tich tu khoang chat, duy tri strc khoe ctia mé lién két va
mang rudt, tao diéu kién thuén loi cho su hép thu canxi, tang cuong kha nang tich tu
khoang chat trong xuong, ting cudng mat do6 xuong va ngan ngira tinh trang lodng

xuong [39].

Thiéu vitamin C trong thirc an ciia c4 s& dan dén tinh trang 10 do, bo dn, da sAm
mau, sinh truong kém, ting ty 18 tir vong, di dang co thé (veo cot séng, di dang dot

song, di hinh xuong ham, di dang cau tric sun vay, sun mang va syn mat), tang ham
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luong triglycerides va cholesterol huyét twong, tich dich trong xoang bung, xut huyét

bén trong co thé, 161 mat va xuat huyét mat [40, 84, 128].

1.2.2.2. Tinh hinh bé sung vitamin C vdo thikc dn cia cd

Ca khoéng thé tong hop vitamin C cho co thé vi chung thiéu enzym L-gulonolactone
oxidase can thiét cho qua trinh tu tong hop vitamin C [39]. Do viy, viéc bd sung
vitamin C tir ngudn thirc dn bén ngoai 14 rat can thiét.

Mtc vitamin C bd sung vao thie dn da dugce x4c dinh ¢ mot s6 loai ¢4 va dugc
khuyén nghi nam trong khoang 10 -10.000 mg AA/kg thic an [91]. Mirc bo sung

vitamin C thay dbi theo loai ca, kich ¢& c4 va dang vitamin C sir dung (Bang 1.2).
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Bang 1.2 Ham lwong vitamin C bé sung vao thirc in cho ca

Loai Coca(g) | Dang vitamin C Ham luong (mg/kg TA) Thong sb danh gia Tac gia
Ca chém chau A Lates
@ chem chay 5,7 C2MP-Mg 30 WG, ADS, FE Phromkunthong (1997)
calcarifer
Ca chém Nhat B4 53,5 WG _
a chiem et Bafl 6,26 C2PP (A, 2004)
Lateolabrax japonicas 489 LZY, ACP
Largemouth bass Micropterus
gemourth bass Vicroprer 6,67 C2MP 148 WG, SGR Chen (2015)
salmoides
C : 17,8 WG _
Ca mu E. malabaricus 6,69 C2PP Lin (2005b)
>31 LZY, ACP
o : 46,2 WG _
Ca mu E. malabaricus 6,69 C2S Lin (2005b)
> 86 LZY, ACP
Ca du vang Pseudosciaena 28,2 SUR )
& QU vang FSeUAOSH 17,82 C2PP Ail (2006)
crocea 489 LZY, ACP, PA, RB
Ca trap do P. major 3,4 C2MP-Na/Ca 400 WG, ADS Gao (2013)
) 15 WG, SUR
Céa gio R. canadum 55 AA Zhou (2012)
400 LZY, Hb, DR
44,7 WG
Céa gio R. canadum 4,59 C2PP hepatic or muscular Xiao (2010)
59,9-104 .
VC concentration
Céa Brycon amazonicus 55 AA 600-800 WBC, MON Affonso (2007)
Céa chim vay vang T. ovatus 13,57 C2PP 49,73 SGR Zhang (2019)

AA, L-ascorbic acid; C2D, L-ascorbyl-2-glucose; C2MP, ascorbyl-2-monophosphate; C2PP, L-ascorbyl-2-polyphosphate; C2S, L-ascorbyl-2-sulphate; ADS, absence of
deficiency signs; DR, disease resistance; FE, feed efficiency; LZY, lysozyme activity; MLS, maximum liver storage; MMS, maximum muscle storage; MON, monocytes;
SUR, survival; FE, feed efficiency; WG, weight gain; EOS, eosin; BC; blood cells

15




Dbi véi ca giai doan 4u trung, vitamin C duoc bd sung cho co thé théng qua
phuong phap lam giau thtc dn séng 14 luan tring va artemia. Tuy nhién, khi bo sung
v6i lidu lugng thap s& cho két qua khong chinh xac boi ca luan trung va artemia déu
chtra dung mot luong 16n vitamin C trong co thé ching nén viéc danh gia anh hudng
ctia vitamin C & cac mirc thap dén su phat trién cua du tring ca bi sai 1éch [40]. Diéu
nay cho thiy cac nghién ciru vé nhu cau vitamin C & giai doan 4u trang bi han ché khi

st dung moi song lam con duong dua vitamin C vao co thé ca.

Ngoai tu nhién, ca co thé tu bao vé minh béng co ché bao vé khong dac hiéu
phtrc tap. Tuy nhién, khi ca duoc nudi trong diéu kién thim canh chiu nhiéu tac dong
k¥ thuat c6 thé bi cing thang va lam giam strc dé khang tu nhién cia ca. Ca giong la
giai doan nhay cam khi phai thudng xuyén d6i mat v6i nhitng cing thang tir qua trinh
van chuyén, nhdt gitt hodc wong nudi mat do cao, qua trinh chuyén ddi tir moi trudng
6n dinh trong trai san xuit ra méi trudng ao, 16ng nudi ngoai ty nhién dé bién dong
nén ching dé bi suy giam mién dich. Do vay, viéc bd sung vitamin C cho ca rat can

thiét, dac biét 1a ca giai doan gidng.

O nudc ta, viée bd sung vitamin C ciing nhu vitamin E vao khau phan n cia tom
va ca duoc thuc hién tir rit som, thuong xuyén va dinh ky. Diéu nay cai thién dang ké
suc khoe vat nudi. Tuy nhién, viéc bod sung nay chi mai dya trén khuyén cao cua nha san
xuit va lidu luong duoc ap dung chung cho mot nhom sinh vat, chua c6 nhitng nghién
clru vé muc bd sung cling nhu anh hudng cua vitamin C, vitamin E 1én t6 chirc co thé
cho tirng dbi tuong cu thé. O ca nodi riéng va dong vat thiy san néi chung, thanh phan
loai rat phong phu va da dang, vi vay, viéc xac dinh nhu cAu vitamin phu hop cho ting
lodi c4 van chua duoc thyc hién. Mot s6 nghién ctru chi méi tap trung & viéc danh gia
anh huong cta vitamin E, vitamin C 1én chét lugng sinh san, sinh truong va ty 18 song
mot s6 d6i tugng truyén thdng, co gia tri kinh té. Dén nay, nghién ctru vé anh hudng cua
vitamin E va C 1én sinh truong, thanh phan sinh héa co thé va dap ung mién dich & ca
chim vay vang T. blochii tai Viét Nam van con rat han ché.

1.3. Vai trd ciia nhiét do doi véi sw phat trién cia ca

Nhiét d6 nudc 1a mot bién sé quan trong trong nudi trong thiy san nhung doi véi
nhiéu m6 hinh nuéi thuy san, nhiét d6 nudc khong thé kiém soat dugce. Pong vat thuy
san 1a loai bién nhiét, chiing khong thé kiém soat nhiét do co thé, nhiét do co thé luén
can bang véi nhiét d6 moi truong nudc. Do vy, nhiét do 1a yéu té quan trong anh
huong dén sinh trudng va ty 1é sdng cta ca. Pong vat thily san thudng dugc phan loai
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thanh nhém nuée lanh, nhém nude 4m va nhom nhiét dgi. Mdi nhoém loai déu c6 pham
vi nhiét d§ dac trung. Trong pham vi thich hop, khi nhiét d§ moi trudng nudc tang lam
tang toc do trao doi chit, cac qud trinh sinh 1y dwgc kich thich. Tuy nhién, khi nhiét 46
tiép tuc ting vuot qua gidi han toi wu cua loai, c4 sé ting truong cham lai, ngimg hoat

dong va s& chét néu nhiét do tiép tuc tang [15].

Du6i anh hudng cua bién d6i khi hau, cac yéu tb moi trudng nudc thay doi, trude
tién 1a nhiét do. Sy thay doi nay s& dan dén kha niang thich nghi cua loai véi nhiét do
moi sau mot thoi gian dai tiép xuc. Khi nhiét @6 nudc tang 1én, cac loai ca thuoc nhom
nhiét d6i c¢6 kha ning thich nghi tot v6i nhiét 6 cao [67]. Theo Bo Tai nguyén va Moi
truong (2020), nhiét d§ trung binh hon 60 nam qua (1958-2018) tai Viét Nam ting
khoang 0,89°C, dy kién dén cubi thé ky 21, nhiét do trung binh nim & tat ca cic ving
déu ting so védi thoi ky 1986 - 2005 (1,9-2,4°C & phia Bic va 1,7-1,9°C ¢ phia Nam).
Tuy nhién, nhiét do ting khong déu va tinh cuc doan ngdy cang manh thém. Diéu nay

tac dong manh mé& dén cac sinh vat thay sinh, trong d6 c6 ca.

1.4. Anh hwéng ciia vitamin va nhiét d9 1én sinh truwéng va hiéu qua sir dung thirc
an cua ca

1.4.1. Sinh trwong cua ca

Tang truong cua ca 1a su gia ting vé kich thudc va khéi luong co thé. Toc do ting
treong dic trung cia mdi loai ca thay dbi theo cac giai doan phat trién. Giai doan trudng
thanh téc do ting truong nhin chung thap hon giai doan chua trudng thanh do mét phan
thirc an hap thu dugc chuyén sang str dung cho viéc hinh thanh cac co quan sinh san. Ca
sdng & ving nudc am c6 toc do ting trudng nhanh hon va tudi tho ngin hon céac loai sdng
& ving nude lanh. Cac phuong phap thong thudng dé xac dinh ting trudng cua ca la do
chiéu dai va khéi luong clia mot ca thé hodc mot nhoém ca thé trong mot khoang thoi gian
xac dinh ngoai tyr nhién hoic trong diéu kién nudi nhét [45].

1.4.2. Cdc yéu t6 anh hwéng dén sinh truwéng ciia cd

Céc yéu to sinh thai nhu ngudn thirc an ty nhién, dinh dudng, nhiét do, chu ky
chiéu sang va mua vu anh hudéng dén kich thudc va ting truong cua ca. Trong do, yéu
t6 thirc an anh huong dang ké dén ting trudng vé chiéu dai ciing nhu khéi lwong cua
c4. Bén canh cac yéu té da lugng can dugce cung cip ddy du cho cé thi cac yéu td vi

lurgng nhu vitamin va khoang chét chi can bd sung mot luong rat nhod cho ca. Tuy
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nhién, néu khong bé sung hodc sung khong day du vitamin va khoang chét thi ting
trrong cua ca bi ngung tré [45].
1.4.2.1. Vitamin

Vitamin E tac dong truc tiép dén tang trudng va nang cao ty 1¢ séng cua ca thong
qua viéc bao vé mang té bao khoi tac dong cua cac gbe ty do, giam ton thuong do oxy
hoa ¢ t6 chirc mo khi c4 bi cing thang, giup duy tri sitc khoe tong thé va chirc ning sinh
Iy ciia ca, vitamin E kich thich san sinh khang thé va té bao mién dich, giip cé ting
cuong ste dé khang, chong lai bénh tat, tir d6 ca phat trién tot hon trong diéu kién nudi
tha [24]. Hon nita, vitamin E ciing tham gia vao qua trinh chuyén hoéa lipid, gitp cé sir
dung chat béo hiéu qua hon, gop phan vao ting trudng co thé va tich liy ning luong
[46].

Nhu cau vitamin E trong khau phan n t6i wu cho tang trudng cta cac loai ca
nudi thong thuong nam trong khoang tir 6,25 dén 200 mg a-tocopherol/kg thirc in
[56]. Nhiéu nghién ctru chitng minh khau phan an cia cé thiéu vitamin E s& lam ca
ting truéng cham [65, 98, 131, 135]. Tuy nhién, mot so tac gia khac lai cho rang,
vitamin E khong anh hudng dén ting truong cua ca trap S. aurata [88], ca bon
Scophthalmus maximus, c4 bon Hippoglossus hippoglossus [116], c4 tam tring
Acipenser transmontanus [89] va ca hdi coho Oncorhynchus kisutch [63].

Vitamin C ¢6 vai trd quan trong d6i véi sy ting truong ciia ca thong qua viée
thuc diy qua trinh tong hop collagen, 13 thanh phan chinh trong mé lién két, can thiét
cho sy phat trién ctia xwong, sun va mé co. Vitamin C hoat dong nhu mot dong co chit
cho c4c enzym hydroxylase va oxygenase. Hai loai enzyme nay tham gia vao qué trinh
sinh tong hop pro-collagen, mot dang tién chat dé hinh thanh collagen. Vitamin C
cling hd trg hoat dong clia enzyme trong qua trinh chuyén hoa protein, lipid va
carbohydrate do d6 anh huodng truc tiép dén ting trudng cia ca [21]. Nhiéu nghién ciru
cho thiy vitamin C duoc bd sung ddy du vao thirc n c6 thé cai thién ning suit ting
treong va hiéu qua st dung thire an cho cac loai ca khac nhau [34, 80, 127, 132, 134].
Trong d6, nhu cau vitamin C cho ca chém largemouth Micropterus salmoides dé ting
chi s6 WG va SGR 1a tir 102,6 — 109,5 mg/kg TA [34]. Tang trudng tdi wu cho ca
chém Nhat Ban Lateolabrax japonicus dat duoc & mirc bo sung vitamin C 53,5 mg/kg
TA [20]. Tuong tu ¢ ca gid R. canadum va c4 chim vay vang T. ovatus lan luot cn
44,7 mg/kg TA va 49,73 mg/kg TA dé thuc day ting trudng cua ca [127, 132].
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1.4.2.2. Nhi¢t do

Nhiét do 1a mot yéu té moi trudng quan trong anh hudng truc tiép dén ting
treéng cua ca thong qua nhiéu co ché khac nhau. Tang trudng ciia cd bao gdm nhiéu
qua trinh sinh hoa, trao d6i chat va toc do cia cac qua trinh nay c6 xu hudng ting
theo dinh luat Van’t Hoff. Theo d6, khi nhiét d6 ting 10°C trong pham vi tbi vu cia
loai s& kich thich c4 an nhiéu hon, lam ting dang ké téc d6 sinh trudng cua ca. Tuy
nhién, nhiét d6 vuot qua ngudng sinh 1y, hiéu qua st dung thirc an cta ca giam, qua
trinh trao ddi chat co thé bi réi loan hodc nglmg tré lam giam hiéu qua st dung ning
luong va gy cang thiang cho ca. Bén canh d6, nhiét 46 qua cao hoic qué thip ciing
anh huéng dén hoat tinh cia vitamin bo sung trong thtrc an, lam giam hiéu qua bao
vé cuia vitamin [133]. Mot s loai ca nhiét déi c6 kha nang thich nghi tét hon véi sy
thay doi nhiét do so véi cac loai céa vung nudc lanh, nhung viéc tiép xuc vo1 nhiét do
cao kéo dai van c6 thé dan dén suy giam ting truong cia ca. Két qua nghién ciru trén
c4 chdm mdm nhon P. waigiensis cho thiy, nhiét do cao cuc doan 32°C 1am giam
ting truong, giam hiéu qua st dung thic dn va ty 1& sdng cua ca. Khi ca duoc bd
sung vitamin C thi ty 18 song ciia c4 & nghiém thic 32°C van thap hon so vdi 28°C
[73]. Trong pham vi nhiét do tir 29°C dén 33°C, ca chim vay vang T. ovatus ting
truong nhanh hon nhom cé song & nhiét do thap tir 23°C dén 26°C nhung ty 1 song
clia ca cao hon khi dugc uwong & khoang nhiét tir 26°C dén 29°C [128].

1.5. Anh hwéng ciia vitamin va nhiét do 1én thanh phan sinh héa co thé ca
1.5.1. Thanh phén sinh héa co thé cd

Thanh phan héa hoc thit ca dugc xem la thong tin dang tin cdy phan dnh vé chat
luong thit c4, gia tri dinh dudng, trang thai sinh 1y va méi truong sdng cua ca. Thanh
phan héa hoc chinh ciia ¢4 12 66%—81% nudc, 16%—21% protein, 1,2%—1,5% khoang
chat, 0,2%—25% chat béo va 0%—0,5% carbohydrate. Love (1957) bao cdo ring
96%—98% thanh ph?ln co thé cua ca duge ciu thanh bai do Am, protein, chit béo va
tro. Viéc danh gia cac thanh phan nay duoc goi la “thanh phan gan diing” cta ca [82].

Thanh phan gan dung ciia ca khac nhau tiy thudc vao thanh phan thirc an, tap
tinh 4n (food & feeding habits), khau phan an, loai c4, ¢& c4, gi6i tinh, giai doan phat
trién, moi trudng séng, tap tinh di cu/mia vy sinh san, yéu td di truyén. Thanh phan

gan dung ctia mot so loai ca bién c6 gia tri kinh té dugc trinh bay trong bang 1.3 [17].
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Bang 1.3 Thanh phén sinh héa méjt s6 loai ca bién

A Do . .
sz A Tén z * Protein | Lipid
STT | Loaicéa (Tén khoa hoc) thudng goi (%21) (%) (%) Tro (%)
Carangoides
1 orthogrammus Island trevally NA 11.51 4.21 1.51
Dhaneesh (2012)
Enneacanthus sonnerati
2 Kuttyayappan (1976) Red coral cod | 77.63 | 17.06 1.04 3.96
Epinephelus areolatus Areolate
3 Palani (2014) grouper 78.99 | 16.84 0.85 3.79
Epinephelus chlorostigma | Brown spotted
4 Younis (2021) grouper 79.87 | 15.28 2.05 5.04
Leiognathus splendens Splendid
5 Mohanty (2016) ponyfish 4T 17.2 3.8 31
Lutjanus quinquelineatus .
6 Palani (2014) Lined snapper | 75.75 | 21.46 3.43 181
Nemipterus japonicus Threadfin
! Mohanty (2016) bream 785 154 51 1
Pampus argenteus .
8 Mohanty & Nayak (2018) Silver pomfret | 73.3 18.6 5.6 1.2
Pampus chinensis Chinese silver
) Mohanty & Nayak (2018) pomfret 5.8 19.05 2.7 11
Parastromateus niger
10 Younis (2021) Black pomfret | 80.65 | 17.21 1.66 3.42
Rachycentron canadus .
11 El-Faer (1992) Céa gio 78.65 19.7 0.45 1.32
Rastrelliger kanagurta Indian
12 Mohanty & Nayak (2018) mackerel 765 19.39 L5 1.5
Scomberomorus
13 commerson 74.9 21.9 1.82 144
El-Faer (1992)
Selaroides leptolepis Yellow stripe
14 Palani (2014) scad 75.01 | 19.18 2.89 1.41
Seriola dumerili Yellow tail
15 El-Faer (1992) trevally 75.05 20.3 2.95 1.49
Siganus canaliculatus White spotted
16 El-Faer (1992) spine foot /862 | 179 19 147
Sillago sihama Northern
17 Mohanty (2015) whiting 56.79 | 17.47 3.45 1.2
Sphyraena obtusata Obtuse
18 Palani (2014) barracoda 80.48 16.1 3.53 1.19

Thanh phan dau tién va co ban nhét khi xac dinh ham luong dinh dudng co thé ca

1a d6 4am. Ty 1& d6 4m trong thyc pham 13 mot chi sd tuyét voi dé danh gia lwong calo,

protein va chit béo. Ca c6 d6 4m thip déng nghia voi ham luwong chat béo, protein ciing

20




nhu calo cao hon. Céc gia tri ndy khac nhau dang ké tiy thudc vao loai ¢, kich c&, gidi
tinh va mua vu. Trong co thé dong vat ndi chung, bao gdm ca c4, ham lwong nude 1a cao
nhét, thudng dao dong trong khoang tir 60% dén 80%, va & mot s6 loai c4 dic biét nhur ca

khoai Harpadon nehereus, ty 1& nudc trong co thé 1én t6i 90% [82].

Protein 14 thanh phan hoéa hoc cha yéu trong thit dong vat thiy san, chiém
khoang 60% - 75% khdi luong kho. Ching c6 chic ning xdy dung va sta chita cac
mo, cai thién chit luong mau va kha ning mién dich, déng vai td quan trong trong su
phat trién t6i uu cta cd. Ham lugng protein ciia ca c¢6 thé duoc xem nhu mot cong cu
danh gia cac yéu t6 sinh 1y cta chiung. Wu (2014) d3 bio cdo rang, ham luong protein
va chat béo trong ca phu thudc vao nhiéu yéu té khac nhau nhu thirc an, gidi tinh, giai

doan phat trién, kich thudc, mua vy va moi truong séng [126].

Chat béo 13 thanh phan chinh thir ba trong co thé c4 voi ham luong dao dong
trong khoang 6% - 20%. Chung 1a ngudn cung cap cac acid béo can thiét va duogc coi
1a ngudn nang luong tét nhat trong khau phan an cia ca. Chat béo nam chii yéu ¢ mo
dudi da, gan ca, mé co, mang treo rudt, ludon bung va dau. O mot s6 loai ca, luong lipit
trong co thé duoc xem 1a chi s quan trong vé kha ning song sot cua ching, Chét béo
& ca chi yéu 1a cac acid béo khong bao hoa da ndi déi (PUFAS). Ham luong cac acid
béo ciing phan anh ty 1¢ phan trim giita chit béo va nudc. Cac yéu t6 anh huong dén
su thay ddi thanh phﬁn axit béo trong ca nhu ché do an, loai, mua vu, nhiét do, do

man,.... [114].

Tro 1a phan v6 co con lai sau qua trinh d6t chay hodc oxy hoa hoan toan céc
hop chét hiru co. Thanh phan cha yéu trong tro 1a cac khoang chit nén chi sd nay ¢ y
nghia quan trong dé dénh gia dinh dudng cia miu thyc pham. Vé mit sé luong, né
dung & vi tri thi tu va thay doi tir 0,5% dén 5% tong khoi lugng co thé ca. Mot s6 dbi
tuong thuy san chira khoang chét dic biét nén viée tro héa ciing 1a bude dau tién khi
chuan bi phan tich miu. Trong co thé c4, co va xuong chira phan 16n khoang chit,
trong d6 xuwong trir khoang tdi 65% [94].

Luong tro trong co thé c4 ciing nhu dong vat hai manh vo chiu anh huéng cua
nhiéu yéu t6 khac nhau nhu thirc in, lodi, cac yéu t6 moi truong, chii yéu 1a nhiét do,

mua vu, 6 man, vi tri dia 1y, tap tinh an (feeding behavior), di cu [103].
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1.5.2. Cdc yéu té anh hwéng dén thanh phén sinh héa ciia cd

Thanh phan sinh hoa ctia mdi loai ca khac nhau do dic diém di truyén bao gém
giai doan phat trién, kich c&, tudi, gidi1 tinh, vi tri cia mau dugc thu. Bén canh do, cac
yéu t6 bén ngoai nhu thire an, nhiét d6 moi trudong, pH, anh sang, ndng do oxy hoa tan,
d6 min ciing anh hudng dén thanh phan sinh héa co thé ca. Mit khéac, viéc danh bit,
van chuyén, luu trit, bao quan san pham sau thu hoach ciing tac dong dén chat luong
thit ca. Trong cac yéu tb trén, thanh phan dinh dudng trong thirc an duoc xem 1a mot
trong nhitng tac nhan anh huéng dang ké dén thanh phan sinh hoa co thé ca.
1.5.2.1. Vitamin

Vitamin E tac dong dang ké 1én thanh phan sinh hoa co thé c4 bao gdm cac bién
d6i vé protein, lipid, enzyme va khoang chét trong co thé ca. Trudc tién, vitamin E bao vé
protein va chit béo khoi qua trinh oxy hoa, giam su hinh thanh lipid peroxide, tir d6 ngan
nglra ton thuong té bao va mo trong co thé cé, giup 6n dinh thanh phan protein va lipid
trong thit c4. Ciing thong qua vai tro chdng oxy hoa, vitamin E bao vé mang té bao, gop
phan duy tri can bang ion va khoang chat trong co thé c4, giam thiéu sy mat cin bang
khoéang chat do cang thang oxy héa. Bén canh do, vitamin E ciing tang hoat tinh cua cac
enzyme chdng oxy héa nhu glutathione peroxidase (GSH-Px), catalase (CAT) va giam
hoat tinh enzyme lién quan dén ton thuong té bao nhu malondialdehyde (MDA) [77].
Theo Chen va cong su (2004) cho rang ca khong dugc bd sung vitamin E c6 ham
lugng protein, lipid thd va chat kho thap [32]. Vitamin E ciing anh hudng rd rét 1én
ham lugng protein cua ca rohu L. rohita [107], ca r6 phi lai Oreochromis niloticus x
O. aureus [64]. Tuy nhién, nghién ciru trén ca tim beluga H. huso cho thay, vitamin E
khong anh huong dén ham lugng protein, chat béo, tro va do am cua ca [24]. Két qua
tuong ty ciing duoc ghi nhan trén ¢4 hdi Coho O. kisutch [63], ca chém D. labrax [54],
cé gio R. canadum giai doan giéng [1].

Tuong ti vitamin E, vitamin C ciing duoc ghi nhin c6 anh huéng dén thanh phan
sinh hoa co thé ca. Vitamin C 1a dong yéu tb trong cac phan tng sinh hoa, thuc day su
tong hop collagen, hd trg ciu trac co va xuong, ting cuong tong hop carnitine, vén
chuyén cac axit béo vao ty thé. Bén canh do, véi vai tro chng oxi hoa, vitamin C gilp
bao vé enzyme va cau trac té bao khoi ton thwong do oxy hoa, hd trg chong di hoa
protein va lipid, tir d6 giam phan hay protein va lipid trong co thé [21]. Nghién ctru

trén ca Heteropneustes fossilis cho thay, bo sung 1.200 mg vitamin C/kg thirc an c6 tac
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dung lam tang ty 18 protein va giam ty 1é nudc cua co thé [22] hay bo sung 59,1 mg/kg
TA cho cé chim T. ovatus lam ting ham lugng protein va lipid [130]. Viéc bd sung
vitamin C don thuan khong anh hudng dén ham lugng protein, do am, lugng tro cua ca
chém chau A Lates calcarifer nhung vitamin C c6 tac dung tich cuc dén cac thong sb
trén khi duoc bd sung cung vai chiét xuat tir cii gimg [14]. Vitamin C cling anh hudng
1én thanh phan sinh héa co thé ca hoi van Oncorhynchus mykiss khi bd sung phéi hop
v6i L-carnitine, két qua ghi nhan lugng lipid cao nhét & nghiém thirc bd sung 1000/800
vitamin C/L-carnitine vao thtc dn, thip nhit ¢ nghiém thirc khoéng bo sung vitamin
C/L-carnitine. Luong protein co thé cd cao nhat khi sit dung 500/800 vitamin C/L-
carnitine [112]. Tuy nhién, vitamin C khong dnh huéng dén thanh phan sinh hoa ca gio
R. canadum giai doan giéng khi duoc bd sung cung vitamin E [1].
1.5.2.2. Nhi¢t do

Nhiét d6 12 mot yéu t& moi trudng quan trong anh huéng dén cac qua trinh sinh
Iy va sy can bang sinh hoa trong co thé ca. Nhiét do ting trong pham vi toi wu cta loai
c6 thé 1am gia ting qua trinh trao doi chéat va tong hop protein, qua trinh tich lily va str
dung lipid dién ra binh thudng, gitp duy tri ning luong cho c4. Tuy nhién, khi nhiét o
vuot qua ngudng chiu dung cua ca 1am giam kha ning tong hop protein, anh hudng
dén kha ning hap thu va sir dung cac khoang chét thiét yéu nhu canxi, magié va phét
pho, tir d6 tac dong dén su phat trién cta xuong ca [72]. Trong truong hop nhiét do
cao, qua trinh oxy hoéa lipid, protein dién ra manh mé& hinh thanh cac san pham gay hai,
giam luong lipid va protein tich trit. Nhiét do cao ciing lam ting ty 1é mat nudc qua da
va mang ca, 1am thay d6i can bang nudc-mudi trong co thé, anh huong dén kha nang
didu hoa ap suat tham thau va lam bién d6i thanh phan sinh héa trong co thé ca [33].
Nhiét d6 dugc minh chimg 1 c6 anh hudng 1én thanh phan sinh héa co thé c4, nhit 1a
ham luong cac acid béo can thiét trong co thé. Jobling (2003) bao c4o rang nhiét do
nude thap 1am giam ty 1& cac axit béo bdo hoa va lam tang ty 1é cac axit béo khong bo
hoa & c4 hoi Pai Ty Duong Salmo salar L. [68]. Nghién ctru trén ca chém mdm nhon
P. waigiensis cho théy, muc protein va lipid ctia c& dugc nudi ¢ nhiét do 28°C cao hon
32°C [73]. Ca hdi duoc nudi ¢ nhiét d6 10°C thé hién luong axit béo n-6 trong phi Ié
cao hon so véi khi nudi & 20°C [95]. Két qua tuong tu ciing dugc cong bd ddi véi ca

hdi van duogc nudi ¢ nhiét do 15°C so véi 19°C [86].
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1.6. Anh hwéng ciia vitamin va nhiét d 1én dap &ng mién dich tw nhién caa ca
1.6.1. Pic diém hé mién dich ciia cd xwong

Hé mién dich cua ca duogc nghién ctru dau tién vao nhitng nam 50 cua thé ky
18, tuy nhién théng tin vé& mién dich ¢ ¢4 méi chi 1a nhitng mo ta vé hinh thai giai phau
cac co quan mién dich hay chimg minh su hién dién cua céac té bao thuc bao trong mau
c4. Bén nam 1940, mién dich hoc & c4 mdi dugce hiéu biét siu rong hon khi dugc cac

nha khoa hoc quan tam nghién ctru [13].

Theo quan diém tién hoa, ca duoc xem 1a 16p dong vat co xuwong sdng thap nhat
¢4 ca hé mién dich bam sinh va mién dich thich nghi. Oca cling nhu ¢ dong vat khong
xuong song hay dong vat c6 xuwong séng bac cao déu c6 mdt sd chirc ning mién dich
tuong dong, tuy nhién dap Gmg mién dich ¢ ca khong phirc tap nhu & dong vat co
xuong séng bac cao. Do c4 la dong vat bién nhiét nén hoat dong cua h¢ mién dich tu
nhién va mién dich thich nghi cua ca déu chiu su tac dong cia cac yéu t6 moi trudng
nudc, nhat 13 nhiét d6 [117]. Khac voi dong vat hiru nhil, mién dich bam sinh cua ca
dugc xem 14 tuyén phong thu dau tién va co vai trd chu yéu trong viée bao vé co the.
Khi mam bénh xam nhap co thé ca, hé théng mién dich bAm sinh c6 thé ngan chdn

hiéu qua sy 1ay nhiém [120].

Hé mién dich cta ca hoat dong hiéu qua & nhiéu méi trudng nudc khac nhau,
tham chi & nhitng moi trudng khéc nghiét. Ngoai tu nhién, cé co thé tu bao vé minh
bang co ché bao vé ty nhién phirc tap. Tuy nhién, ca nudi trong diéu kién tham canh
chiu nhiéu tic dong k¥ thuat c6 thé gy cing thang va 1am giam strc dé khang ty nhién

cua ca [69].
1.6.2. Mién dich tw nhién

Mién dich tu nhién hay con goi 1a mién dich khong dic hiéu 1a kha ning tu bao
vé san c6 ciia c4 thé ngay tir khi moi sinh, khong doi hoi phai c6 su tiép xuc trude véi
tac nhan giy bénh va mang tinh di truyén giéng nhau giita cac ca thé cing loai. Pap
tmg mién dich tu nhién duoc xem nhu tuyén phong thu dau tién chéng lai cac vit la
xa4m nhdp, do d6 nd giit mot vai trd quan trong trong viée bao vé co thé khi hé mién
dich thich nghi can khoang thoi gian dai hon dé tao khang thé va hoat hoa cac té bao
dac hi€u. Tuy nhién, hé mién dich ty nhién rat nhay cam v6i nhitng thay doi ctia moi
treong nén nhiéu lac chirc ning mién dich bi gian doan [13].

Mién dich khong dic hiéu c6 & tat ca cac loai dong vat da bao, bao g6m ca ca,

duoc phan thanh 2 nhanh: mot nhanh cam nhan va mot nhanh phan tng. Mdi nhanh
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mién dich bam sinh dugc chia thanh hang rao vat 1y, hang rao té bao va hang rao dich
thé. Céac yéu td bén ngoai c6 hai hay khong, mudn xam nhép vao bén trong co thé phai

di qua mot loat cac hang rao ngan cach [69].

Vay c4, biéu mo da, biéu mdé mang hay biéu mé cac éng tiéu hoa 1 rao can co
hoc ngéan chén su tAn cong cua vi sinh vat vao co thé. Cung voi do 1a cac chat bai tiét
bao phu toan bo co thé ca cling tham gia vao sy bao vé bé mit co thé. Ngoai tac dung
b?ly va loai b6 mam bénh hiéu qua, chat nhéy cua cé con chira nhirng hop chit khang
khuén, bao gom lectin, pentraxin, hé bd thé, lysozyme, cic peptide khang khuan va

IgM [70].

Khi tdc nhan ngoai lai vugt qua dugc hang rao vat Iy va héa hoc sé bi ngédn can,
tan cong boi cac thanh phan dich thé. Chiing 1a chat tiét clia cac té bao khac nhau hoic
nhiing san pham chuyén hoa ciia nhiéu co quan va duoc hoa tan trong dich co thé. Cac
thanh phan dich thé nay bao gdm: trypsin, lysozyme, khang thé, cic thanh phan hé bd
thé va cac yéu t6 khac gay ly giai té bao vi sinh vat. Chung dugc xem nhu 1a céc chi s6
dap tng mién dich tu nhién, dugc sir dung dé danh gia kha nang dap tng cua hé mién

dich véi mdt tac nhan ngoai lai [23].

Lysozyme (hay con goi la muramidase, EC 3.2.1.17): 1a mét phan tr quan trong
ctia hang rao dich thé trong hé théng mién dich tu nhién, c6 kha nang phan cat lién két
1,4-B gitra axit N-acetylmuramic va N-acetylglucosamine trong peptidoglycan, thanh
phan chinh cta thanh té bao vi khuan gram duong, do d6 ngin chin su xAm nhap cua
chung. Bén canh chirc ning khang khuan, lysozyme thiic day qua trinh thuc bao bang
céch kich hoat tryc tiép bach cau da nhan trung tinh va dai thyc bao hodc gian tiép baoi
mot opsonin. Lysozyme dugc tong hop & ca trong va ngoai gan; tuy nhién, co ché cua
su téng hop va bai tiét chua 1o rang. Hoat luc chéng lai vi khuan Micrococcus
lysodeikticus ciia lysozyme manh & mé lympho clia cd sun va huyét tuong cua ca
xuong. Lysozyme hoat luc yéu hodc bt hoat ¢ lach ca tuyét va ca hagfish Pai Tay
Duong. Lysozyme cua c c¢6 nhiéu trong bach cau trung tinh, bach cau don nhan va
mot luong nho trong dai thue bao. Co6 nghién cru nhan dinh lugng lysozyme c6 nhiéu
nhat & than, giam dan & duong tiéu hoa, 14 lach, chét nhéy da, huyét thanh, mang, gan

va co [108].

Bén trong co thé vat chu, vi sinh vt cling phai d6i mat vdi sy tan cong cua cac

té bao mién dich. So véi mién dich thich nghi, mic du khéng mang dic tinh nhé va
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dic hiéu v6i timg tac nhan gay bénh nhung cac loai té bao tham gia vao dap ung mién

dich tu nhién luén san sang phan trng vai tdc nhan la ngay trong lan dau ti€p xtc.

O dong vat c6 xwong sdng, kha ning mién dich bam sinh chu yéu phu thudc vao
cac té bao dong tity, bao gém bach cau trung tinh, bach cau ai kiém, bach ciu ai toan,
dai thuc bao va té bao dudi gai. Pay 1a hang rao quan trong va phirc tap nhit, bao gdm
nhiéu loai té bao nhung quan trong nhét 1a cac té bao 1am nhiém vu thue bao 13 bach cau
da nhén trung tinh, bach ciu don nhan/dai thuc bao va cac té bao dudi gai [29].

DPai thuc bao 1a mdt dang té bao bach cau, dugc biét hoa tir cac bach cau don
nhan, phan bd rong rai ¢ cac mo, bao gdm ca mang ca va xoang co thé, nhung chi yéu
dugc tim thidy ¢ mang ludi nodi bi cua than, lach. O mot vai loai ca, dai thuc bao con
dugc tim thay & tim nhi [3]. M6t trong nhiing chitc ning quan trong cua dai thuc bao
1a ti€u diét cac tic nhan la nho qua trinh thyc bao. Qua trinh thyc bao dién ra khi cac
tac nhan la duogc nhan biét va gén két 1én mang té bao thuc bao thong qua céc thu thé
trén bé mit mang té bao. Cac té bao thuc bao hinh thanh gia tac bao 1dy di vat rdi vui
ching trong mot hdc goi 1a hdc thuc bao (phagosome). Cac phagosome lién két véi
lyzosom hinh thanh lyzosom thtr cap goi 1a phagolyzosom. Tai ddy, cac gbc oxy tu do
cling nhu cac enzyme ti€u hoa duogc dd vao hdc thuc bao va qué trinh tiéu hoa di vat
bat dau [113]. Qua trinh thuc bao it bi anh hudng béi nhiét d6, do vay ddy 1a mot trong

nhirng qua trinh quan trong nhit & dong vat bién nhiét [85].

Khi cac t& bao thuc bao duoc cac yéu td kich thich thich hop nhu phorbol
myristat axetat, lectin, lipopolysaccharid (Ia cac thanh phan hoa tan) hodc zymosan
(vach té bao nam men), p-glucan s& xay ra hién twong bung nd ho hap [59]. Qué trinh
nay tao ra cac goc oxy tu do, cic san pham c6 kha niang diét khuan manh nhu: O;",

HO", ROO", RO", NO, H202, HCIO [29].

Hoat dong thuc bao cua h¢ mién dich ty nhién con do bach cau da nhan trung
tinh dam nhan. Pay 1a nhitng té bao c6 hat trong 16p nguyén chat bit mau trung tinh
voi thude nhudm, phan bd & than, lach, mau va cac 6 viém loét véi ty 1€ khac nhau
giira cac loai ca. Vi du & ca tuyét, ty 1& t& bao bach cau trung tinh phin bd & mau nhiéu
hon ¢ than trong khi & ca hdi Pai Tay Duong thi nguoc lai [59]. Tuong ty nhu dai
thuc bao, bach cu trung tinh cling ¢6 sy hién dién cua thy thé gén két khéng nguyén

va thy thé bo thé, cling tham gia vao qua trinh thuc bao va tiéu diét vi khuan do s hitu
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enzyme myeloperoxidase (MPO) c6 hoat tinh oxy hda cao va lysozyme trong céac hat

lysosomes ndi bao [13].

Trong s6 3 loai bach cau c6 hat, ngoai bach cau da nhan trung tinh, & mot sb loai
c4 con c6 bach cau wa axit (Eosinophils) va bach cau ua kiém (Basophils) trong khi ¢
mot sb loai ca khac thiéu mét trong 2 loai bach cau nay. Ty 1€ cua cac loai bach cau
nay trong mau céac loai c4 rat khac nhau [18]. Bach cdu wa axit va bach cau wa kiém &
c4 khong tham gia thuc bao. Mic du chtc ning cia chiung chua dugc biét rd, nhung
nhiéu nghién ctru cho thay chung c6 vai tro tham gia phan tng viém va bao vé co thé

chdng lai ky sinh trung [19].

Mot loai té bao khéc ciing tham gia ddp tng mién dich khong dic hiéu, do 1a té
bao doc khong dic hiéu (Non-specific cytotoxic cell - NCC). Mic du khac nhau vé
hinh thai cdu tao, nhung chung co chtic ning twong tu nhu té bao diét tw nhién
(Natural killer cells- NK) & dong vat hitu nhil, loai t& bao dugc biét hoa tir t& bao
lympho 16n ¢6 hat. Gan ddy, mot phat hién méi vé diém khéc biét cia NCC & cé so voi
NK & dong vat hitu nhii & chd NCC cua ca 1a nhitng té bao lympho kich thudc nho
khong hat phan b trong cic co quan lympho nhu tién than va lach nhung it gip o
trong mau. Ching c6 kha ning diét nhidu loai t& bao dich khac nhau, bao gdm cac di
bao ké ca cac té bao nudi cdy nhén tao, cac té bao nhiém virus, t& bao khdi u va dong
vat don bao ky sinh ma khong doi hoi sy tham gia ctia khang thé. NCC duoc mo ta dau
tién & ca da tron, sau d6 hoat tinh cia né ciing dugce chimg minh ¢ nhiéu loai c4 khac
nhu ca ré phi (Oreochromis niloticus), ca hdi van, ca chép va ca trap. Hoat tinh gay
doc té bao cua ching phu thudc nhiéu yéu t6 nhu nhiét do, cac dang vitamin, va céac
chét kich thich mién dich nhu chitin va levamisole. Khi tac nhan la vuot qua dugc céac
hang rao ké trén, co thé vat chu c6 kha ning phdi hop ddng thoi nhidu co ché mién
dich khong dic hiéu bao gdm ca cac yéu to té bao 1an yéu té dich thé tao nén qua
trinh bénh 1y dién hinh 1a phan tng viém. Pic diém cia phan (mg viém 1 sung,
noéng, do va dau. Khi co thé bi ton thuong, khoi dau 1a sy gia ting s6 luong bach cau
trung tinh, tiép dén 1a sy xuét hién cta bach cau don nhan va dai thuc bao. Tai 6
viém, hang loat cac té bao thudc hé mién dich khong dac hi¢u duoc kich hoat va thuc
hién chirc nang thyc bao, bung nd ho hép, gay ddc dé tao ra mot lugng dang ké chat

trung gian c6 kha nang oxi hoa manh nhu O hay NO" dé tiéu diét mam bénh [25].
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Bén canh céc té bao bach cau va thanh phan dich co thé tham gia vao dép tng
mién dich tir nhién thi hong ciu va cac théng sb khac ciia mau ciing tham gia tich cuc
vao qua trinh nang cao stc khoe vat nuoi, 1a cac chi thi mién dich & ca. Héng cau 1a
yéu td trung gian quan trong ctia hé théng mién dich bam sinh, 13 loai té bao mau phd
bién nhat & dong vat co xuong séng va chiu trach nhiém cung cap oxy. Tuy thudc vao
moi trudng té bao, hong cau co thé kich hoat hé thdng mién dich hodc duy tri hé théng
& trang thai khong hoat dong. Ngoai ra, cc té bao hong cau co cac chirc ning mién
dich quan trong, bao gdm diéu hoa chemokine, lién két axit nucleic va loai bo tac nhan
gy bénh [87]. Mat d6 hong cau duoc xac dinh bang budng dém Neubauer, 14 s6 lugng
té bao hdong cau trén mot don vi thé tich mau. O c4, hdng cAu hap thu oxy tai mang va
van chuyén, giai phong vao cac mo. SO luong hong cau ca binh thudng dao dong tir
0,4 dén 5.2 (*10° TB/mmd), trung binh 1a 1,56 (*10° TB/mm®). Nhing loai c4 hoat
dong manh thuong co s6 luong héng cau cao hon cac loai ca hoat dong cham chap va
nhimg nhoém ca duoc str dung nhiéu chit bd sung khac nhau c6 sé lwong hong cau cao
hon va tang trudng nhanh hon [48]. Nghién ctru trén ca hai tugng Arapaima gigas, ca
Brycon amazonicus, ca tré tring Clarias batrachus, c4 chém mdm nhon Psammoperca
waigiensis ghi nhan sb luong té bao hong cau & ca ting hon khi duoc bd sung vitamin

E hay vitamin C [16, 41, 73, 90].

Hemoglobin hay con goi 1a huyét sic t, 1 thanh phan ciu tao nén hong cau,
¢4 chirc ning van chuyén oxy tir co quan ho hap dén céc té chirc md va van chuyén
CO tir cac md trd lai co quan ho hdp. Ngoai ra, huyét sic té con co vai tro lam dém
dé trung hoa cac H* do to chirc giai phong ra. Do vay, huyét sic t6 anh huong dén
qua trinh trao ddi chat, qua d6 anh huéng dén sy phat trién va strc khoe cia ca. Chi
s6 nay dao dong tir 2,6 dén 19,9 g/dL, trung binh 13 7,98 g/dL [48]. Nong d6 Hb cua
ca B. amazonicus, ca chém mdm nhon P. waigiensis cao hon ¢ nhom ca duogc bd
sung vitamin C [16, 41, 73].

Hematocrit 13 ty 1¢ thé tich hong cau trong thé tich mau toan phan. Trong gidi
han Hect cua loai, Het cao dong nghia véi do nhét mau ciing cao va diéu nay co loi cho
strc khoe. Nhitng nghién ctru vé chi sd ndy ¢ dong vat 1au nay cho thay, Het cao ¢ lién
quan chit ché dén ning suat cao. Gid tri nay dao dong tir 9,89 dén 58 g/dL, trung binh
33,79 g/dL. Tuy nhién, can luu y khi gid tri nay cao vuot mirc giéi han cua loai thi cho

thdy nhiéu van dé vé strc khoe nhu co thé mat nudc, bénh lién quan dén than [48]. Mot
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sd nghién ctru cho thay, khi ca hdi van O. mykiss, cd chém Morone chrysops x M.
saxatilis, ca tré phi Clarias gariepinus, ca B. amazonicus, ca tré C. batrachus, ca chém
mdm nhon P. waigiensis duoc cho dn bo sung vitamin E, vitamin C ¢6 gi4 tri Het ciling

nhu ting trudng cao hon nhom cé khong st dung chit bo sung [16, 73, 90].

Protein huyét twong 13 mot trong nhitng chi tiéu co ban va duoc sit dung phd
bién trong xét nghiém huyét hoc. Chung c6 vai trd duy tri 4p sudt thAm thau, pH, vén
chuyén céc chat va tuong tac chit ché véi hé théng mién dich. Thong s nay co thé
gian tiép phan anh tinh trang dinh dudng cta co thé. O ca, protein huyét twong dong
vai tro quan trong trong dap tng mién dich dich thé va mién dich bam sinh. Gi4 tri nay

nam trong khoang 0,74 dén 7,5 (g/dL), trung binh 3.6 (g/dL) [48].

Triglycerides 1a chat béo trung tinh ludén c6 & trong mau do thirc in chuyén hoa
mdi ngdy va gan tao ra. Triglyceride c6 vai trd duy trir ning luong va cung cip cho té
bao khi can thiét. Nghién ciru ham luong triglyceride trén c4 chém mdm nhon P.
waigiensis ciing cho thiy vitamin C gop phan lam ting ham luong triglyceride trong
mau ca [73].

Thong s6 huyét hoc ¢ thé cung cip cac thong tin hitu ich vé tinh trang sirc
khée cua cé, phan ing ctia hé théng mién dich, nhitng anh hudng tirc thdi va dai han
ctia didu kién canh tac ngoai gidi han tdi uu cua c4, chat lugng nude, kha ning bung
phat dich bénh va tinh trang dinh dudng. Tuy nhién, cac thong sé huyét hoc phd bién
nhu: RBCs, WBCs, Hb, Hct, protein tong sb, triglycerides van chua dugc st dung
thudong xuyén trong nghién ctru ciing nhu trong qua trinh san xuét [48].

1.6.3. Mién dich thich nghi

Mién dich thich nghi hay con goi la mién dich dic hiéu 1a trang thai mién dich
xuat hién khi co thé di tiép xiic véi khdng nguyén va c6 phan tng sinh ra khang thé
dic hiéu chéng lai chung. Mién dich thu duoc c¢6 hai dic diém khac co ban mién dich
ty nhién 1a kha ning nhan dang va nhd dic hiéu khang nguyén. O c4, hé mién dich ty
nhién hoat dong bao v¢ co thé 1a chu yéu, nhung néu mam bénh vuot qua duogc h¢
théng bdo v¢ nay, bénh van tién trién thi hé mién dich dic hiéu s& phat huy tac dung.
Néu ca khoe lai sau dot nhiém bénh dau tién thi ching sé dugc bao vé chéng tai
nhiém béi cing mot mam bénh. Tuy nhién, kha ning nhd cia mién dich thich nghi &

ca it hon dong vat hiru nhi [120].
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1.6.4. Cdc yéu té agnh huéng dén ddp vrng mién dich ciia cd

Céc yéu t6 c6 thé anh hudng dén dap tng mién dich cia ca bao gdm cac dudng
chét da lugng, vi luong, cac chit diéu hoa mién dich, bién dong cac yéu tb méi trudng
va cac bién phap k¥ thuat c6 thé gay cing thang cho ca. Tuy vao yéu td, cudng do va
thoi gian tac dong ma chung c6 thé anh hudng tich cuc hodc tidu cuc dén dap tng
mién dich cua ca.

Trong céc tac nhan trén, thirc in duoc xem 14 yéu td quan trong anh hudng dén hé
mién dich ctia c4. Viéc dam bao chat luong ciing nhu s6 luong thirc an s& duy tri sirc khoe
clia tom c4 nudi. Nhiéu nghién ciru di chimg minh viéc bo sung cho ca day du cac dudng
chit nhu protein, lipid, carbohydrate, vitamin chéng oxi héa, carotenoids va khoang chat

duoc xem la tac dong dang ké dén hé mién dich cua ching [120].
1.6.4.1. Vitamin

Vitamin E, vitamin C hoat dong nhu mdt chét kich ung mién dich, anh hudéng dang
ké dén sb luong té bao mau, sb luong té bao bach cau cling nhu kich hoat cac dai thuc bao,
bach ciu ¢6 hat, bach ciu don nhan thyuc hién vai tro diét khuan va hd trg phuc hdi cac mod
ton thuong. Vitamin C va vitamin E duoc hap thu va luu trit trong t& bao chét ciia cac té
bao. Trong do, cac té bao thuc bao va t& bao lympho 1 noi luu trir mot luong 16m 2 loai
vitamin nay. Do d6, ham lugng vitamin E va C bo sung vao thtic in hang ngay anh huong

truc tiép dén céc té bao mién dich [119].

Vitamin E 1a chat chdng oxy héa manh, bao vé 16p lipid ctia mang cac t& bao
mién dich khoi ton thuong do cac gde tu, bao toan tinh nguyén ven ctia mang té bao,
duy tri qua trinh truyén tin hiéu va san xuat cic protein quan trong ciing nhu cac chat
trung gian khac anh huong truc tiép dén chirc ning cua cac té bao mién dich [76].
Vitamin E ¢6 tac dung gian tiép dén dap tmg mién dich thong qua kha ning diéu tiét
cac chét trung gian giy viém nhu cac cytokine tién viém va prostaglandin E2 [56]. Bén
canh d6, vitamin E cai thién hoat tinh cta dai thuc bao, bach ciu hat, té bao diét tu

nhién va hé thong bo thé, gitp ting cudong dap tmg mién dich tu nhién & ca [69].
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Nhiéu nghién ctru cho thiy vitamin E gitp ting cudng dap img mién dich ty nhién &
ca ma [81], ca gid [135], ca hong my [98], c4 chém [73]. M6t s6 nghién ctru cho thiy,
vitamin E dugc b sung & mirc cao, vuot xa nhu cau thong thuong s& cai thién hé mién
dich cua sinh vat, giam nguy co nhiém tring, dic biét & nhitng sinh vat giai doan 16n [76].
Nghién ctru trén ca A. regius cho thay, ca can 800 mg/kg TA dé ngin chin bénh u hat,
trong khi & mirc b sung 40 -100 mg/kg TA di cho ting truéng t6i wu & ca [105]. Hoat
tinh bung nd ho hép ciia ca hong my tang cao khi dugc bd sung vitamin E véi mirc 60 —
80 mg/kg TA so véi cac mirc tir 10 — 40 mg/kg TA [98]. Két qua twong tu ciing dugc ghi
nhan & c4 vet Oplegnathus fasciatus, ca can 38 mg/kg TA dé ting truong toi vu trong khi
can toi hon 500 mg/kg TA mdi ting cudng dugc dap ung mién dich [52], ca Nibea
albiflora ting truéng tot & mirc bd sung vitamin E 80 mg/kg TA nhung khi b6 sung 320
mg/kg TA thi ham luong lysozyme huyét thanh va kha nang khang bénh cta ca cao hon
[124] hay c4 16 phi song Nil can 100 — 200 mg/kg TA dé toi uu hoa ting truong trong khi

con sd ndy can gap 10 1an dé t6i vu hoa dap tng mién dich [46].

Vitamin C ciing 13 mot chat chdng oxy hoa ty nhién manh, bao vé cac té bao mién
dich khoi ton thuong do cac gdc tur do sinh ra tir qua trinh viém va cang thang do oxy hoa,
thiic day sy san xuét va hoat dong cua lysozyme ciing nhu cac loai bach cau, bao gom
lympho bao, dai thic bao va té bao diét ty nhién. Vitamin C ciing hd tro ting sinh khang
thé, tang cuong hoat dong cua hé mién dich ty nhién, diéu hoa phan ing viém, giam cang
thang va tang kha nang phuc hoi sau ton thuong. Nhiéu nghién ctru da chimg minh thiéu
vitamin C s& lam giam dang ké s lugng hong cau, tong s bach cau, kim him hoat dong
bach cau [47, 92, 134]. Vitamin C anh hudng dén hoat tinh lysozyme huyét thanh, hoat
dong thyc bao va hoat dong bing nd ho hap ciia dai thuc bao [19, 80, 134]. Ca hoi khi si
dung vitamin C trong thirc an thi bach cau tién than s& xay ra hién twong bung n6 ho héap
khi duogc kich thich bang PMA hodc zymosan [121]. Bach cau tién than cta cd mu (E.
malabaricus) duoc cho an bo sung 288 mg AA/kg s& san sinh Oz ndi bao cao hon nhom
c4 thiéu vitamin C trong thtc 3n [80]. Tuy nhién, mot s6 nghién ctru khac cho thiy hoat
dong thuc bao, bung nd ho hap khong bi anh huong béi vitamin C trong khau phan an
[59, 115].

Maic du tac dung cua vitamin C v6i hé mién dich ty nhién con nhi€u mau thuan

do diéu kién bd tri thi nghiém va thir nghiém trén cac di tuong ca khac nhau nhung
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vitamin C da dugc ching minh c6 tac dung diéu chinh dap tmg mién dich cho ca khi
dugc bo sung v6i ham lwong cao. Nghién ciru trén ca chdm Nhat Ban cho thdy, chi cin
47,6 mg vitamin C/kg thirc an s& cho ting trudng ti vy, trong khi can 489 mg/kg TA
dé hoat tinh lysozyme duoc tét nhat [20]. Ca du vang P. crocea giai doan giéng can
28,2 mg AA/kg TA cho ty 1¢ sdng tot nhat, nhung can bd sung 489 mg/kg TA dé nang
cao hoat tinh lysozyme, hoat dong hé bd thé, hoat tinh thuc bao va bung nd ho hép cua
ca [19]. Hoat tinh lysozyme va kha niang khang bénh cta ca gio ciing ting cao khi bd
sung vitamin C v6i ham lugng 400 mg/kg TA, gip hon 20 14n so v6i mirc yéu cau cho
tang truong va cai thién ty 18 song [134]. Hay khau phan an cho ca ma (Epinephelus
malabaricus) can 45,3 mg AA/kg TA cho ting trudng toi vu nhung can mot luong gip
6 lan murc bo sung trén dé ting cudng cac phan ung mién dich khong dic hiéu va duy

tri sy song sot cua ca sau nhiém khuan [80].

Vitamin E va vitamin C I hai loai vitamin duoc st dung nhiéu va phd bién
trong nudi trong thay san, tuy nhién nhitng nghién ciu khoa hoc vé tac dong cua hai
nguyeén t6 vi lugng nay 1én dap wng mién dich tu nhién cua dong vat thay san tai Viét
Nam chwa nhiéu. Chi c6 mét sé nghién cau dugc thuyc hién trén cé tra P.
Hypophthalmus [2, 6], c& 16c Clarias macrocephalus [7]. Riéng c& chim vay vang,
nghién ctru anh hudéng cia vitamin C va vitamin E 1én dap tng mién dich tw nhién cta
ca chua c6 tai Viét Nam, mai ghi nhan dugce tac dong cua vitamin C Ién tang trudng va

ty 1¢ séng cua ca [10].

Mot s tac gia cho rang khong d& dé xac dinh lwong vitamin E va vitamin C can
thiét cho hé mién dich ciing nhu cac chirc ning sinh 1y khac cia dong vat thay san.
Nhu cau vé lugng vitamin C va vitamin E cho mién dich khac nhau tiy theo loai va
diéu kién thir nghiém. Do d6, dé xac dinh mirc vitamin C va vitamin E t6i wu cho ting
truéng va kha nang mién dich ciia tng dbi twong thity san déu can duoc thir nghiém.
1.6.4.2. Nhiét do

Ca la dong vat bién nhiét, do vay ché d6 nhiét ctia thiy vuc anh huéng dén cac
qua trinh sinh 1y ciing nhu dap tng mién dich cua ca. Trong gidi han nhiét do t6i vu
ctia loai, ca hé mién dich ty nhién va mién dich thich nghi déu phat huy t6t vai trd bao
vé co thé. Tuy nhién, ¢ diéu kién nhiét do cao, ning lyc mién dich cua ca phu thuoc

vao dap ung mién dich bam sinh hon 1a mién dich thich nghi. Trong diéu kién nhiét do
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thap, qua trinh trao do6i chat cling nhu hoat dong ctia h¢ mién dich cua ca néi chung bi
suy giam, va hé mién dich tuy nhién van hoat dong va phan irng nhanh hon so véi mién

dich thich nghi (Hinh 1.4) [109].
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Hinh 1.4 Anh hwéng ciia nhiét dd 1én tinh mién dich ctia c4 xwong.

Nhiét d6 moi truong ciing nhu thanh phan axit béo ciia mang 13 yéu té quyét dinh
tinh luu dong va tinh thim ciia mang cac té bao mién dich ciing nhu anh hudéng dén
nhirng hoat dong lién quan dén cac enzyme va thu thé trén mang. Do vay, qué trinh xir
1y khang nguyén va su tuong tac gitta cac t& bao lympho va dai thuc bao bi trc ché, bi
suy giam khi c4 séng trong diéu kién nhiét d6 cao [120]. Trong khoang nhiét do thich
hop, co thé sinh vat co thé tang cudng san Xuét lysozyme, hoat dong cua dai thuc bao

va hé bd thé duogc kich thich, giup ting cuong kha ning tiéu diét mam bénh.

Nhiét d6 nudc 1a mot trong nhimng yéu tb thiic ddy qua trinh oxi héa, gy cing
théng cho c4a, anh hudng dén hoat tinh thuc bao va hoat tinh bung nd hod hép cua dai
thue bao [29]. Néu nhiét do quéa cao, qua trinh san xuit cortisol, hormone gia ting giy
trc ché hoat dong mién dich ciia c4. Bén canh dé, nhiét do khong 6n dinh 1am thay doi
hé vi sinh duong rudt cua ca, lam gidm sy cOng sinh cta vi khuan c6 loi va tao diéu
kién cho vi khuan gdy bénh phat trién, anh huong gian tiép dén hé mién dich [75].
Nhitng thay d6i ctia nhiét do c6 thé anh huéng dén thanh phan mau cua c4, lam giam
manh ai Iyc cia Hb v6i oxy va do d6 dan dén ting s6 lugng té bao bach ciu, té bao
hdng cau va Hb [67, 111]. Trudc ddy, hau hét cac nghién ctru vé anh hudng cua nhiét

dd dén kha nang mién dich cta ca déu tap trung vao vi¢c danh gia hi€u suat mién dich
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trong khoang nhiét t6i wu hodc & diéu kién nhiét do thip cua ting ddi twong nghién
ctru [109] trong khi thong tin vé& dap tng mién dich cia ca & nhiét do cao con rat han
ché. Hién nay, trong b6i canh néng 1én toan cau, viée tiép xtc 1au dai véi nhiét do cao
cua sinh vat, dac biét ¢ giai doan dau cua qua trinh phat trién ca thé co thé dé lai tac
dong lau dai dbi vai sinh 1y va kha ning dbi pho véi nhitng thach thirc méi trudng
tuong tu hodc mai la [49].

Mot sb nghién ciru ghi nhan tac hai ciia ngudng nhiét d6 thap va ngudng nhiét
cao d6i véi sinh vat va tac dung bao vé ctia vitamin ¢ diéu kién nhiét d6 nay. Hoang va
cong su (2021) cho théy, 0 nhiét do cao 32°C cac chi ti€u huyét hoc va mién dich cua
ca chém mdm nhon P. waigiensis bi suy giam so vdi ¢ mirc nhiét 28°C, tuy nhién khi
ca dugc bd sung vitamin C, cac chi tiéu nay dugc cai thién dang ké [73]. Mic du chua
c6 danh gia anh huong cua vitamin E va nhiét d6 1én dap ung mién dich cua ca hdi van
S. gairdneri nhung Cowey va cong su (1984) cho thiy, nhu cau vitamin E ciia ca hoi

van gia ting khi nhiét d6 méi trudng nudc giam thap hon muc nhiét t6i wu cua ca [38].

Nhu vay, nhirng hiéu biét vé vitamin, co ché dap ung mién dich ciing nhu cac
nhan t6 anh hudng dén sinh truéng, thanh phan sinh hoa co thé va dap tng mién dich
tu nhién ¢ cac déi twong c4 nudi co y nghia rat quan trong trong nudi trong thuy san.
Ngay nay, viéc st dung nhiing chit c6 hoat tinh sinh hoc tac dong dén hé mién dich
clia ca nudi 13 mot trong nhitng bién phap phong bénh hiru hiéu trong diéu kién bién
d6i khi hau, 1a chia khoa thanh cong trong nudi trong thiy san, dic biét 1a nghé nubi ca

bién & quy mo cong nghiép.
1.7. Co sé khoa hgoc chon ham lwgng Vitamin E, C va nhiét d¢ thi nghiém

1.7.1. Co so khoa hoc chon ham luwong Vitamin E thi nghiém

Viéc lua chon cac muc bod sung vitamin E (0, 100, 200, 400, 800, 1600 mg/kg
TA) trong thi nghiém b sung vao thirc an cho ca chim vy vang giai doan gidng dugc
xdy dung dya trén cac nghién ctru trude day vé mirc bd sung vitamin E can thiét cho
cac loai ca bién va ca nudc ngot, cling nhu sy khac biét vé yéu cau dinh dudng gitra
c4c loai. Ghi nhan ting trudng tot & c4 mu Epinephelus malabaricus cho théy, ca st
dung thirc an c6 4% lipid thi cAn bd sung 61 mg/kg TA, v6i 9% lipid thi can 104

mg/kg TA [81]. Ca du vang Larimichthys crocea co chi sb ting truong tdi wu khi duge
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bd sung 120 mg/kg TA [129], c4 chém Micropterus salmoides can 78 mg/kg TA [79],
ca chim vay vang T. ovatus can 90,75 mg/kg TA [131].

Nhin chung, murc bo sung vitamin E hd trg cho hé mién dich & c4 cao hon muc
cho ting truong. Vi du ca gid Rachycentron canadum can 78 mg/kg TA cho ting
truong trong khi can 101 mg/kg TA cho hé mién dich) [135], c& néc Takifugu
obscurus can bd sung vitamin E, hd trg cho ting trudng va mién dich lan lugt 1a 80 va
160 mg/kg TA [35]. Hay cé vet Oplegnathus fasciatus chi can 38 mg/kg TA cho ting
truong tdi wu nhung can t6i 500 mg/kg TA cho dap Gng mién dich [52], ca
Argyrosomus regius can 451 mg/kg TA dé ting cudng chi s TBARS [83].

Dya trén nhitng dt liéu nay, cdc muc vitamin E dugc lya chon trong thi
nghiém nham bao quéat diy du pham vi nhu cau cta ca chim vay vang va danh gia tac
dong cua viéc bd sung tir mirc khong bd sung (0 mg/kg TA) dén muc cao (800—1600
mg/kg TA). Mtc 100 mg/kg va 200 mg/kg TA dugc chon dé phu hop véi nhu cau da
duoc ghi nhin ¢ cac loai c4 bién nhu ca ma va ca gio. Mirc 400 mg/kg TA phan anh
ngudng trung binh cao, phu hgp vai ca Argyrosomus regius. Muc 800 mg/kg TA va
1600 mg/kg TA duoc dua vao dé kiém tra kha niang dap Gng cta ca trude cac lidu
lugng cao, dic biét 1a anh huong cua vigce bo sung vugt muc can thiét ddi vai sinh
truong, hidu qua sir dung thirc n va céc chi tiéu sinh 1Iy. Cac muc bd sung nay dugc
thiét ké dé cung cép thong tin toan dién vé nhu cau va tac dong cia vitamin E ddi voi

ca chim vay vang trong giai doan giong.

1.7.2. Co s6 khoa hoc chon ham luwong Vitamin C thi nghiém

Viéc lua chon cac mirc bd sung vitamin C (0, 50, 100, 200, 400, 800 mg/kg TA)
trong thi nghiém bo sung vao thirc dn cho ca chim vAy vang giai doan gidng dua trén co
s& khoa hoc vé nhu cau dinh dudng khac nhau theo loai va giai doan phét trién ciia c4,
cling nhu muc vitamin C can thiét dé duy tri ham luong 6n dinh trong co thé. Theo NRC
(2011) nhu cau vitamin C cta cé giai doan gidng duoc xac dinh cin cir vio mirc vitamin
C khong d6i trong to chirc mé ciia co thé [91]. O giai doan ca gidng, nhu cau vitamin C
khac nhau theo loai, nhu 30 mg vitamin C/kg thirc an ¢ ca chém L. calcarifer [101], 8,3
— 77 mg/kg TA & ca mu E. malabaricus [80], 400 mg/kg TA & ca trap do P. major [53],
44,7 - 104 mg/kg TA ¢ gio R. canadum [127], 49,73 mg/kg TA & ca chim vay vang T.
ovatus [130]. Dua trén nhitng két qua nay, mirc bd sung 50 mg/kg TA va 100 mg/kg TA
duoc lwa chon dé xac dinh ngudng thap phu hop véi cac loai ca bién c6 nhu ciu thip

35



nhu ca ma. Mtrc 200 mg/kg TA va 400 mg/kg TA tuong ing voi mure trung binh va cao,
phtt hop vé6i nhu ciu d3 ghi nhan & cac loai ca bién khac nhu ¢4 trap d6 va ca gid. Mirc
800 mg/kg TA duoc dua vao dé kiém tra tic dong cua viéc bd sung qua liéu vitamin C,
dac bi¢t khi xem xét kha nang tich trir va tac dong sinh ly cua vitamin C & ca chim vay
vang. Nghiém thirc khong bo sung (0 mg/kg TA) duoc sir dung dé lam dbi chimg nham
danh gia hiéu qua cua viéc bd sung vitamin C. Cac mirc ndy dugc lya chon nhim cung
cap thong tin toan dién vé nhu cau, ngudng tdi wu va tac dong cua viée thiéu hodc thira

vitamin C do6i voi cd chim vay vang trong giai doan giong.

1.7.3. Co so khoa hoc chon nhiét dj thi nghiém

Viéc lya chon cac murc nhiét d§ 28°C, 31°C va 34°C trong thi nghiém duoc
xay dung dua trén co sd khoa hoc vé gi61 han nhiét do tdi wu va anh huong cua nhiét
d6 cao d6i véi sy phat trién cua ca chim vy vang giai doan gidng. Pén nay, di co
nhiéu nghién ciru vé anh hudng cua nhiét 6 dén su phat trién cia ca. Tuy nhién, thong
tin vé tac dong cua yéu td nay 1én ca chim vAy vang van con rat han ché. Hau hét cac
nghién ctru trude day déu danh gia tic dong cua nhiét d6 dén mot sé chi tiéu vé sinh
truong, ty 18 sdng, biéu hién gen va di hinh cua ca chim giai doan 4u trung [58, 84,
128], nghién ctru md hoc rudt, hoat tinh enzym chéng oxi hoa, trao doi chat, sinh hoa
mau cua ca chim giai doan gidng [78, 102] va giéi han nhiét thir nghiém cho c4 chim
tir 26 — 33°C. Tuy nhién, tac dong ctia nhiét do cao hon ngudng nay, dac biét l1a su
tuong tac gitta nhiét do va cac yéu td dinh dudng nhu vitamin, van chua dugc nghién
cuou déy da. O Viét Nam, nghién ctru vé tac dong cua nhiét do ddi v6i ca chim vay
vang con rat han ché, dic biét 1a giai doan giéng. Viéc chon muc nhi¢t d§ 28°C phan
anh diéu kién méi trudong trung binh thich hop dé so sanh véi cac muc nhiét do cao
hon. Nhiét do 31°C duogc chon dé kiém tra kha nang phat trién cua ca trong diéu kién
gan v6i ngudng nhiét do tdi vu da duoc ghi nhan trude day. Dic biét, nhiét d6 34°C
duoc chon dai dién cho nhiét do cao dé danh g1a kha nang thich nghi va phan ing sinh
1y clia ca trude cac didu kién moi truong khac nghiét hon, trong bdi canh bién doi khi
hau ngay cang lam tang nhiét do nudc bién. Viéc nghién ctru ¢ cd ba mtrc nhiét d§ nay
s& cung cap cai nhin toan dién hon vé anh hudng cua nhiét 46 va kha ning tuong tac
v6i cac yéu t6 dinh dudng, tir d6 hd trg phat trién cac chién luoc nudi trong hiu qua

va bén virng cho ca chim vay vang.
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CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Déi twong, thoi gian va dia diém nghién ciu

- P6i tuong nghién ctu: Ca& chim vay vang Trachinotus blochii (Lacepéde,

1801) giai doan gidng.
- Thoi gian nghién ciru: tir ndim 2020 dén nim 2023

- Pia diém nghién ctru: Cac thi nghiém thuc nghiém duoc tién hanh tai khu thi
nghiém w6t thudc Trung tim Nghién ctru Gidng va Dich bénh Thily san - Trudng Dai
hoc Nha Trang. Cac chi tiéu sinh hda, mién dich duoc thyc hién tai phong thi nghiém

cong nghé¢ cao thudgc Trung tdm Thi nghiém thuc hanh - Truong Pai hoc Nha Trang.
2.2. Phwong phap nghién ciru
2.2.1. Thirc an thi nghiém

Cong thic thire dn nén (47,26% protein, 10,7% lipid) dwoc thiét ké dap tng nhu
cau dinh dudng cta ca chim vay vang giai doan giéng. Thanh phan dinh dudng thuc
an nén cho ca thi nghiém dugc trinh bay trong Bang 2.1. Nguyén liéu thic an duoc sir
dung tir céng ty san xuat thirc an thay san. Nguyén liéu dwoc tron déu thanh hdn hop
d6ng nhat bang may tron Hobart. Di véi thirc dn bd sung vitamin C, vitamin C duoc
hoa tan trong nudc sach va tron déu cling cac nguyén lidu con lai. Vai thirc an bo sung
vitamin E, dang vitamin E duoc st dung 1a dang bot nén tron truc tiép vao hdn hop
nguyeén liéu c6 bd sung nudc véi ty 1& 3-5%. HAN hop nguyén liéu dugc ép soi va cat
tao vién qua may ép dugc gia nhiét vai duong kinh vién thie an 1a 1 - 2 mm. Thic an
sau khi ép vién duoc sdy khd & 30°C trong vong 24 tiéng, dé ngudi va bao quan ¢ -
20°C cho dén khi sir dung. Dang thirc dn cho ca chim thi nghiém sau khi ché bién ¢am

bao dac tinh cua vién thire an noi.
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Hinh 2.1 Thire én thi nghiém

Bang 2.1 Cong thirc va thanh phan thirc dn thi nghiém

Thanh phan? Ham lugng (g/kg TA)
Bot ca (da tach béo)® 430
B0t dau nanh 190
Bot mi 100
Tinh bt mi 30
Dau ca 57
Vitamin/Khoang® 36
Gluten mi 140
Lecithin-dau nanh (70%) 12
Monocalcium phosphate 3
Choline 2
Total 1000
Thanh phén sinh héa (%)
Protein tho 47,26
Lipid 10,70
Tro 17,64
Am 9.08

2Cung cap bai cong ty TNHH Long Sinh, Khanh Hoa, Viét Nam.
bCung cép bai cong ty TNHH T.C. Union, Tién Giang, Viét Nam
®Vitamin premix: Vitamin A, 1000000 Ul; Vitamin D3, 300.000 1U; Vitamin Bs, 500 mg; Vitamin By,
320 mg; Vitamin Bz, 5 mg. Mineral premix: Zn (Zn0O), 4.750 mg; Mn (MnS0O,.H;0), 1.900 mg; Mg
(MgO), 1.050 mg; Ca (CaHPQ..2H,0), 0,8%; Co (CoCQOs), 47,5 mg; Se (Na,Se0;), 47,5 mg (Cong ty
TNHH Provimi Viét Nam, thanh phé Bién Hoa,tinh Bng Nai, Viét Nam).

38



2.2.2. Nguon cd thi nghiém

Ca chim vy vang trong nghién ctiru dugc chon mua tir trai san xuét giéng ca
bién Puong Dé, Vinh Hoa, Nha Trang va van chuyén vé Trung tim Nghién ctru Gidng
va Dich bénh Thuy san - Truong DH Nha Trang. Ca dugc nudi thuan dudng dé thich
nghi voi cac diéu kién thi nghiém. Thoi gian nudi thuan dudng ca 7 ngay bang thirc an
thi nghiém khong bd sung vitamin (thirc dn nén) véi 47,26% protein va 10,7% lipid.
Sau thot gian thuan dudng, ca dugc chon lai va dua vao thi nghiém dam bao kich c&

ddng déu, khoe manh, boi 16i linh hoat, mau sic co thé twoi sang, khong di hinh.
2.3. B tri thi nghiém

Noi dung nghién ctru cua dé tai duoc bb tri trong so d6 khdi hinh 2.2

Paénh gia tac dong cua vitamin E va C b sung vao thiic an dén dép ung

mién dich tu nhién cua ca chim vay vang Trachinotus blochii

(Lacepéde, 1801) giai doan giéng

\ 4

Céc mirc vitamin E b6 sung Céc mtrc vitamin C bo sung
vao thirc an vao thirc an

v \4
Tac dong cua vitamin E Téac dong cta vitamin C
& diéu kién nhiét do cao & diéu kién nhiét do cao

v I

A
Sinh trudng Sinh hoa Huyét hoc Mién dich
\4 A\ 4 v \4
Két luan

Hinh 2.2 So b khéi ndi dung nghién ciru
2.3.1. Thi nghiém 1: Nghién civu dnh hwéng ciia ham lwong vitamin E bé sung vio
thirc an dén sinh truwong va chi s6 mién dich tw nhién ciia ca chim vay vang
Thire an: Vitamin E duoc sir dung cho thi nghiém 1a DL anpha tocopherol acetate
(Trung Quéc). Thirc in nén (bang 2.1) duoc bd sung mdt trong cac mic vitamin E
(100, 200, 400, 800 va 1.600 mg/kg TA) va san xut thirc an theo phuwong phap mo ta

trong muc 2.2.1.
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Nguon c&: Ca chim vay vang sau thoi gian thuan dudng duoc chon cho thi
nghiém 1 véi kich thuéc dong déu (6,27+0,19 cm; 5,22+0,28 g). Ca duoc bd tri ngau
nhién vao c&c bé composite 200 L v6i mat do 30 con/bé. Thoi gian thi nghiém 10 tuan,

dinh ky 2 tuan kiém tra sinh truong 1 1an.

Thiét ké thi nghiém: Thi nghiém dugc thiét ké gdm 6 nghiém thirc, trong d6 gém
5 nghiém thirc thirc dn bd sung vitamin E (100, 200, 400, 800 va 1600 mg/kg TA) va 1
nghiém thirc thirc n nén (khong bd sung vitamin E) dugc sir dung lam ddi chimg. Mdi

nghiém thirc duoc thuc hién lap lai 3 lan, cung thoi diém.

Ché dg cham soc, quan Iy: Hé thong bé thi nghiém c6 mai che, dam bao du anh
sang tu nhién. Thoi diém cho ca 4n 2 1an/ngay, lic 8h va 17h. C4 dugc cho an véi

khau phan 5% khéi luong co thé.

Céc yéu td moi trudng dugc do 2 ngay/1an va duy tri & mac thich hop cho ¢4, bao
gom: nhiét do (29-31,5°C), do man (28-30%o), pH (7,5-8), ham luong oxy hoa tan (5,7-
6,5 mg/l). Chat luong nude dugc duy tri théng qua viéc vé sinh bé va thay 50% nuéc

moi ngay. Nuéc duoc suc khi lién tyc.

Anh hudng ctia ham luong vitamin E bd sung vao thirc dn dén sinh truong

va chi s6 mién dich ty nhién ctua ca chim vay vang

|

0 mg/kg

100 mg/kg

200 mg/kg

400 mg/kg

800 mg/kg

1600 mg/kg

Sinh trudng

Sinh héa

Huyét hoc

Mién

dich

Mo hoc gan, co

A\ 4 A \4 v A\ 4
Két luan

Hinh 2.3 So' dd danh gia anh hwéng cia ham lweng vitamin E bd sung vio thirc

in dén sinh trwéng va chi s6 mién dich ciia ¢4 chim vay vang
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2.3.2. Thi nghiém 2: Nghién ciru tic dong ciia vitamin E bo sung vao thirc in dén
sinh truong va chi s6 mién dich tw nhién ciia cd chim vay vang ¢ diéu kién nhiét do

cao

Thiét ké thi nghiém: Dya vao ham luong vitamin E cho dap ing mién dich tot
nhat ¢ thi nghiém 1, thirc dn cho ca chim vay vang giai doan giéng dugc bd sung 400
mg vitamin E/kg thirc in duogc sit dung dé bd tri thi nghiém 2. Thi nghiém 2 dugc bd
tri ngAu nhién véi 6 nghiém thirc, bao gém 2 nghiém thic vitamin E (0, 400 mg/kg
TA) két hop véi 3 nghiém thirc nhiét d6 (28°C, 31°C va 34°C). Mbi nghiém thirc 1ap
lai 5 1an cung thoi diém.

Nhiét d6 trong cac bé thi nghiém duoc diéu chinh bang ciy nang nhiét HZ-Q5 800W
(Trung Qudc). Chuan bi thirc an, ngudn ca (6,27+0,28 cm; 5,52+0,52 g) va cham soc, quan
1y hé thong thi nghiém dugc thyuc hién nhu thi nghiém 1 (muc 2.2 va 2.3.1)

Céc yéu t6 moi trudng trong 10 tuan thi nghiém nhu: d6 min (28-31%.), pH (7,5-
8,1), ham lugng oxy hoa tan (5,5-6,5 mg/l) & cac bé thi nghiém déu duoc duy tri 6n dinh,

pht hop véi didu kién sinh truong va phat trién ciia ca chim vay vang giai doan gidng.

Anh hudng cua vitamin E va nhiét o dén sinh truong va chi s6 mién dich
tu nhién cta cd chim vay vang

Vitamin E (0, 400 mg/kg) * Nhiét d6 (28, 31, 34°C)

' '

0:28 0:31 0:34 400:28 400:31 400:34
i | | | | |
A \ 4 l
Sinh truéng Sinh héa Huyét hoc Mién dich
v A v \4
Két luan

Hinh 2.4 So d6 danh gia anh hwéng cia ham lweng vitamin E va nhiét d dén

sinh trudéng va chi s6 mién dich tw nhién cia ca chim vay vang
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2.3.3. Thi nghiém 3: Nghién civu dnh hwéng ciia ham lwong vitamin C bé sung vio
thirc an dén sinh truong va chi sé mién dich ciia cd chim viy ving

Thiét ké thi nghiém: Thi nghiém dugc thiét ké gdm 6 nghiém thirc, trong d6 gém
5 nghiém thirc bd sung vitamin C (50, 100, 200, 400 va 800 mg/kg TA) va 1 nghiém
thirc khong b6 sung C (ddi ching). Mdi nghiém thirc duoc thuc hién 1p lai 3 1an, cing
thoi diém.

Dang vitamin C dugc st dung cho thi nghiém la L-ascorbate-2-phosphate 35%,
CSPC (Trung Quéc). Phuong phap san xuat thic dn, chuan bi ca (6,27+0,08 cm;
5,22+0,66 g) va cham soc, quan 1y duoc thyc hién nhu thi nghi€ém 1, mé ta trong muc

2.2va23.1.

Anh hudng ctia ham luong vitamin C bo sung vao thirc an dén sinh trudong

va chi s6 mién dich tu nhién cta ca chim vay vang

0 mg/kg 50 mg/kg 100 mg/kg || 200 mg/kg || 400 mg/kg || 800 mg/kg

| | | | | |
v , .

Sinh truéng | | Sinh hoa Hinh thai xwong Huyét hoc Mién dich

A4 A 4 A4 A\ 4
Két luan

Hinh 2.5 So' @6 danh gia anh hwéng ciia ham lweng vitamin C bd sung vao thirc
in dén sinh truéng va chi s6 mién dich ciia ca chim vay vang

2.3.4. Thi nghiém 4: Nghién civu tic dpng ciia vitamin C bé sung vao thirc dn dén
sinh trwgng va chi sé mién dich ciia cd chim vdy vang ¢ diéu kién nhiét dp cao

Thiét ké thi nghiém: Tuong ty nhu thi nghiém 2, ham luwong vitamin C cho dap
g mién dich tot nhat ¢ thi nghiém 3 duoc chon dé b tri thi nghiém 4. Thi nghiém 4
dugc bd tri ngau nhién véi 6 nghiém thirc, bao gdm 2 nghiém thirc vitamin C (0, 300
mg/kg TA) két hop v6i 3 nghiém thirc nhiét do (28°C, 31°C va 34°C). Mdi nghiém
thirc 13p lai 5 1an cung thoi diém.

Ngudn ca (6,27+0,42 cm; 5,22+0,87 g), phuong phap chuan bi thic dn va chim

soc, quan 1y hé théng thi nghiém tuong ty nhu mé ta & thi nghiém 2.
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Anh huéng cta vitamin C va nhiét d6 dén sinh trudng va chi sé mién dich
tu nhién cda céa chim vay vang

|
Vitamin C (0, 100 mg/kg) * Nhiét d6 (28, 31, 34°C)

v ;
| | | | | |

0:28 0:31 0:34 100:28 100:31 100:34
L | | | | |
v v y !
Sinh trudng Sinh hoéa Huvét hoc Mién dich
A\ 4 A v \ 4
Két luan

Hinh 2.6 So' dd danh gia anh huéng ciia ham lweng vitamin C va nhiét d§ dén
sinh truwéng va chi s6 mién dich tu nhién ciia ca chim viy vang

2.4. Phwong phap thu, phan tich miu va xir 1y s6 liéu
2.4.1. Phwong phdp thu va phan tich méu
Phwong phdp xdc dinh cdc théng sé méi trwong

- Céc thong s6 moi truong nhu nhiét do, pH, ham lugng oxy hoa tan dugc xac
dinh bang may do moéi trudng da nhan té6 WQC-22A (ToaDkk, Nhat Ban)

- D6 min duoc do bang may do do min AR8012 (SmartSensor, Trung Qudc).
Phwong phdp phdan tich ham lweng vitamin trong thic dn

Ham luong vitamin trong thirc an dugc phan tich bang phwong phap sac ky long

cao ap, tuong tng vai 6 nghiém thic thi nghiém vitamin E la 2,31 mg/kg TA; 117,25
mg/kg TA; 219,03 mg/kg TA,; 392,1 mg/kg TA,; 788,54 mg/kg TA; 1.537,32 mg/kg
TA va 6 nghiém thac thi nghiém vitamin C la 7,3 mg/kg TA; 50,5 mg/kg TA; 99,6
mg/kg TA,; 186,5 mg/kg TA; 394,8 mg/kg TA; 786,3 mg/kg TA.
Phurong phdp xdc dinh sinh trwong, 1 1¢ séng, hiéu qud siv dung thirc dn va chi sé co thé

- Két thuc thi nghiém, toan bd cd & cac nghiém thuc déu duoc can, do dé xac

dinh céc chi tiéu ve tang truong.
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- Chiéu dai toan than dugc do bang gidy do ky thuat, ¢ chinh xac 1 mm.
Khéi lwong ca duoc can bang cin dién tir BPA (Ohaus, USA), do chinh xac 0,1 g. Ty

1€ song cua ca dugc xac dinh 1a s ¢4 con lai tai thot diém két thuc thi nghiém.

+ Téc d6 tang truong chidu dai trong dbi (SGRL): SGRL (%/ngay) = {(LnL: -

LnLy)/t} * 100;

+ Téc d6 tang truong khéi luong twong ddi (SGRw): SGRw (%/ngay) = {(LnW, -
LnW1)/t} * 100

+ Ty & séng (SR): SR (%) = (S6 luong ca khi két thlic thi nghiém/sé lwong ca ban
dau) * 100

Trong d6 W1, W2 1a khéi luong ca tai thoi diém ban dau va két thdc thi nghiém
(9). L1, L2 14 chiéu dai cé tai thoi diém ban dau va két thic thi nghiém (cm). t 12 thoi

gian thi nghiém (ngay, 70 ngay).

- Luong thirc an st dung (FI), hiéu qué st dung protein (PE) va hé s6 chuyén
d6i thuc an (FCR) duogc xac dinh thong qua lugng thirc dn duoc theo ddi hang ngay
trong sudt qua trinh thi nghiém.

+ Luong thic an st dung: FI (%BW/ngay) = 100 * Luong thic an lay
vao/{(W1+W>)/2} * ngay

+ Hiéu qua st dung protein: PE = Khéi lwong c4 ting 1én/Luong protein ca sir dung;

+ Hé s6 chuyén doi thirc an: FCR = Tong khéi luong thirc an str dung/Khoi
lugng ca tang 1én;

- Thu ngau nhién 3 con c4 & mdi bé thi nghiém, giai phiu thu gan va ndi tang
dé can, phan tich cac chi s6 ndi tang, chi s6 gan.

+ Chi s6 noi tang (VSI): VSI (%) = (khéi lwong noi tang/khédi lwong cé&) *100;
+ Chi s6 gan (HSI): HSI (%) = (khéi lwong gan/khdi lugng ca) * 100.

Phwong phap xdc dinh cdc chi tiéu sinh hoa

Thu ngiu nhién 3 con cé/bé thi nghiém va luu giit ngay trong tii dong sau (-
85°C). Thanh phdn sinh héa thirc dn va sinh hoa toan bd co thé ca duoc phan tich theo
phuong phap AOAC (2000) tai Trung tdm Thi nghi¢m thuc hanh, Truong Dai hoc Nha
Trang, trong do:
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- Ham lwong protein trong thirc dn va protein cia co thé ca thi nghiém dugc
phan tich theo phuong phap Kjeldahl (Kjeltec Auto 1030, Foss Tecator, Hoganas,

Sweden).

- Luong lipid thd dwgc phan tich theo phuong phép tach mau trong hé théng chiét
Soxhlet.

- D6 4m duoc xac dinh sau khi mau duoc 1lam kho trong tu séy (UNE-600,

Memmert, Germany) ¢ 105°C dén khdi luong khong doi.

- Luong tro xac dinh sau khi nung miu trong ti dién (SH-FU-5MG, SH
Scientific, Korea) dén khéi luong khong d6i & 550°C trong 8h.

Phwong phdp xdc dinh cdc chi tiéu huyét hoc va mién dich

* Két thuc thi nghiém, thu ngau nhién 3 con ca/bé thi nghiém va giy mé bang
monophenyl ether glycol voi ndong do 150 - 200 ppm trude khi thu mau mau. Mau méau
(1 ml) duoc thu tai tinh mach dudi cua timg cé thé ca (Zanon, 2018). Trong d6 0,4 ml
mau sau khi thu dugc phan tich cong thirc va thanh phan sinh héa mau, phan con lai
duoc chuyén vao dng eppendoft dé qua dém & 4°C trude khi dem ly tim dé thu huyét

thanh. Huyét thanh c4 dugc bao quan ¢ -80°C dé phan tich ham lugng lysozyme.

- Phan tich té bao bach cau, hdng cau, hematocrit va hemoglobin duoc xac dinh
bang may phan tich mau Sysmex XT-1800i (Sysmex Corporation, Hyogo, Japan).
Ham luong triglyceride va protein huyét twong duoc do bang may phan tich héa hoc
tong hop DxC600.

- Ham luong lysozyme trong huyét thanh ca chim vay vang duogc xac dinh theo
mo ta ciia Shugar (1952) c¢6 diéu chinh. Theo d6, 25 pL mau huyét thanh can kiém tra
dugc cho vao 1 giéng cua dia 96 giéng day phang. Cho 175 uL dich huyén phu vi
khuan Micrococcus lysodeiltikus 0,075% vao cé4c giéng, tron nhanh va dit dia 1én may
do quang phd (Titertek multiskan). Po mat do quang ¢ budc song 450 nm sau mdi 30
giay, lién tuc trong 5 phat. Hoat tinh cua lysozyme trong huyét thanh ca chim vay vang
duge xac dinh dua theo duong gia tri chuan vé kha niang phan giai Micrococcus
lysodeikticus (Sigma, USA) cua lysozyme chiét xuat tir long trang tring (White hen
egg lysozyme, Sigma, USA) & 6 giéng lam chuan, chira 25 pL lysozyme véi cac nong
d6 giam dan 20; 10; 5...0,625 pg/mL d3 duoc chuan bj san.
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* Phan 1ap bach cau dé xac dinh chi sé thuc bao va bung nd hd hap cua bach
cau duoc thuc hién theo mé ta cua Samai va cong su (2017) c6 diéu chinh. Theo do,
mo tién than dugc nghién trong moi truong nudi cay té bao L-15 (Leibovit’s Lonza) co
bd sung 2%o huyét thanh ca chim vay vang va loc qua mang lugi 100 pm. Cho 2 mL dich
té bao vao 6ng ly tam 10 mL da chta sin 7 mL dung dich Percoll (Sigma) ty trong
1,05/1,075 g/cm?, ly tam ¢ 550 g, trong 35 phit (1236R, Scanspeed, Denmark). Thu té
bao bach cau nam giira 2 16p Percoll va xac dinh mat d6 bach cau bing dung dich nhuom
trypan blue.

Té bao bach cau phan lap tir tién than ca chim vay vang duoc ria bang PBS
(200 g, 10 phut) va tao dich té bao bing L-15. Cho 100 pL dung dich té bao vao céc
giéng cua dia 96 giéng day bang, 1 trong 2 gio ¢ 20°C. Rira bach cau bang L-15 d¢é loai
bo nhitng té bao khong bam. Té bao bach cau trong cac giéng duoc nudi ciy qua dém
& 20°C trong mdi truong L-15 ¢6 bo sung 4% Fetal bovine serum (FBS) va 100 pg/mL
penicyclin.

Hoat tinh thuc bao va Chi sb thuc bao cua té bao bach cau md tién than c& chim
vay vang dugc xac dinh dua theo phuong phap cua Siwicki va cong su (1994). Bao
gom cac bude nhu sau: Cho 100 pL dung dich dai thuc bao (107 té bao/mL) u véi 100
UL dung dich zymosan (108 té bao/mL Sigma) trong 2 gid ¢ 22°C. Nhuom té bao bang
Congo red trong 5 phdt, rira 3 1an véi PBS va 1am tiéu ban phét, dé kho trong 2 gio o
nhiét 6 phong. Quan sét lam tiéu ban duéi kinh hién vi & d6 phong dai 400 va 1000
lan dé xac dinh kha ning thuc bao cua 100 dai thuc bao. Hoat tinh thuc bao (PA%) cua
bach cau xac dinh bang ty sb gitta tong té bao bach cau tham gia thuc bao trén 100 té
bao bach cau quan sat, dong thoi xac dinh chi sé thyuc bao 1a tong sé té bao nam men bj
bt gitr trén tong sb té bao bach cau cd bt gitr ndm men.

Hoat tinh bung nd hd hap cua té bao tién than ca chim vay vang duoc xac dinh
theo phuong phap ctiia Cheng va cong su (2007). Cho 100 pl té bao BC (1 x 108 té
bao/mL) vao cac giéng (Pia 96 giéng, Nunc MaxiSorpTM), u trong 2 gio ¢ 30°C. Tiép
theo, té bao lan luot duwoc u véi 100 pl dung dich Zymosan (Sigma) va 100 pl NBT 0,3
% (Nitroblue tetrazolium, Sigma) trong 30 phat ¢ nhiét d6 phong. Ngung phan ng
bang 100 pl methanol. Cho tiép vao mdi giéng 120 ul dung dich KOH 2M va 140 pl
DMSO (dimethyl sulphoxide, Sigma) dé tao phan ung mau. Hoat tinh RB cua té bao

BC thé hién qua mirc do mau tao thanh tir phan ¢ng khir Nitroblue tetrazolium dugc
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xac dinh trén may do quang pho (iMarkTM, Bio-rad) & buéc séng 630 nm. Mdi mau
thue hién 13p lai 3 1an trén ciing mot dia trong cung diéu kién.

Paénh gia 2 chi tiéu vé hoat tinh thuc bao va bung né hd hap caa bach cau chi ap
dung cho thi nghiém 2 va thi nghiém 4.

Phwong phap mo hoc va phan tich di hinh xwong

Pénh gia cau tric md hoc duoc thuc hién véi thi nghiém 1 va di hinh xuwong
duogc thuc hién vai thi nghiém 3.

Két thdc thi nghiém cho an, mau gan va co ctia 9 con ca/nghiém thirc duoc
¢ dinh trong dung dich Formalin (10%) dém phosphate trung tinh dé tién hanh cit
mau theo phuong phap md hoc duoc mo ta bai Coolidge va Howard (1979). Mau gan
ca & cac nghiém thirc déu dugc thu tai ving trung tAm gan, noi giau cac té bao gan dé
danh gia ton thuong hodc thay d6i cau tric té bao gan do bénh Iy. Miu co dugc thu
tai ving lung cta ca. Mau sau khi cé dinh dugc khir nuéc vai cac ndong do con ting
dan va ngam trong dung dich xylen + paraffin long. Sau d6, khdi mau duoc duc, cat
lat va nhudém vai thude nhudém haematocyline va eosin (H&E). Tiéu ban mé hoc gan
va co cla ca dugce quan sat dudi kinh hién vi, ghi nhan nhiing bién d6i md hoc theo
tai liéu cua Ferguson (2006).

Xac dinh hinh thai xuwong duoc thuc hién theo phuong phap cua Schnell
(2016) v&i mot s6 diéu chinh. Theo dé, 9 con cé/nghiém thire dugc gay mé, giai phau
noi tang va cb dinh trong dung dich Formalin (4%) dém phosphate 5 ngay. Mau duoc
khir nuéc bang cac muc ethanol véi néng d6 ting dan (50, 95%) trudc khi nhudom
Alcian blue 2 ngay. Trudc khi tay traing mau bang dung dich 3%H20, va 1% KOH
trong 30 ngay, mau duoc trung hda bang dung dich sodium borate 2 ngay dé ngin can
s mat canxi cua xuong. Tiép theo, mau duoc 1am trong bang dung dich sodium borate
c6 bd sung bat trypsin véi luong 0,2 g/L sodium borate. Thoi gian 1am trong mau tly
thuoc vao luong co duoc phan giai. Sau qua trinh lam trong, mau duoc nhuom
Alizarin red 2 1an véi thoi gian 3 ngay cho méi lan. Cudi cling, mau duoc tdy mau nén
bang sodium borate 4 ngay va 1%KOH 2 ngay trudc khi bao quan trong dung dich
glycerol véi nong dé ting dan (30, 60, 100%). Hinh thai xwong duwgc quan sat va chup
anh bing may anh Canon (EOS 3000D, Trung Qudc).
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2.4.2. Phwong phdp phin tich va xir Iy sé liéu

Céc sb liéu thu thap tir thi nghiém duoc tinh toan va biéu dién dudi dang gia tri
trung binh (Mean) + Sai s6 chuan (SE) trén phan mém Microsoft Excel 2016. Sé liéu
duoc phan tich théng ké bang phuong phap phan tich phwong sai mot yéu té (One-way
ANOVA) (Thi nghiém 1, Thi nghiém 3) va phan tich phuong sai hai yéu t6 (Two-way
ANOVA) (Thi nghiém 2, Thi nghiém 4) v6i phdn mém SPSS 22.0. Su khéac biét giita
céc gia tri trung binh duoc xac dinh bang phép kiém dinh Duncan véi muc ¥ nghia P <
0,05. Sir dung phuong phap phan tich duong thang gy khuc (Broken-line) dé xac dinh

nhu cau vitamin cta cé thi nghiém (Thi nghiém 1, Thi nghiém 3).
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Anh huwéng ciia ham lwgng vitamin E bd sung vao thirc in dén sinh truéng va
chi s6 mién dich tw nhién ciia c4 chim vy vang giai doan gidng
3.1.1. Anh hwéng ciia ham lwong vitamin E b6 sung vao thirc dn dén sinh truéng
cua cd chim vdy vang

Anh huéng coa bd sung vitamin E (mg/kg TA) dén chiéu dai (Lcudi), khdi luong
(Wecubi), va cac chi s ting truong cu thé (SGRL va SGRW) ciia ca duoc trinh bay ¢ Hinh
3.1.
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S6 liéu biéu dién: Trung binh + sai $6 chudn (TB £+ SE). Ky hiéu chir cai khac nhau trén cac cot thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém

Hinh 3.1 Chiéu dai (a, c) va khdi lwgng (b, d) ciia ca ¢ cac mirc bd sung vitamin E

Két qua cho thay rang ca chiéu dai ¢ Hinh 3.1 (a) va khéi luong ¢ Hinh 3.1 (b) cua
ca déu tang 1én khi mirc bd sung vitamin E ting tir 0 dén 200 mg/kg TA. Tai mic bd sung
200 mg/kg TA, cac gia tri nay dat dinh cao nhat va cé sy khac biét c6 y nghia thong ké so
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v6i cac mire bo sung khac (P < 0,05). Tuy nhién, khi muc bd sung vuot qua 200 mg/kg
TA, cic chi s6 nay giam dan, ddc biét 16 rang & muc 1600 mg/kg TA. Diéu nay cho thiy
viéc b sung qua nhiéu vitamin E co thé gay anh hudng bt loi dén sy tang truong. Tuong
tir, chi s6 SGRL & Hinh 3.1 (c) va SGRW ¢ Hinh 3.1 (d) ciing dat gi4 tri cao nhit & murc
b6 sung vitamin E 200 mg/kg, v6i su khac biét co ¥ nghia thong ké so voi cac mirc khac.
Céc chi sd nay giam dan khi ting muc bd sung vuot ngudng toi uu, dic biét & mic 1600
mg/kg TA, cho thiy liéu lwong cao vitamin E c6 thé 1am giam hiéu qua ting trudng. Nhu
vy, mirc bd sung vitamin E 200 mg/kg TA duoc xem 14 t6i wu dé dat hiéu qua ting
truong tot nhat vé ca chiéu dai va khdi luong ciing nhu cac chi sb ting trudng cu thé & ca.

Viée bo sung vuot qua mirc ndy khong mang lai lgi ich bo sung va c6 thé gy tac dong

tiéu cuc.
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S6 liéu biéu dién: Trung binh + sai $6 chudn (TB £+ SE). Ky hiéu chir cai khac nhau trén cac cot thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) giita cdc nghiém thirc thi nghiém.

Hinh 3.2 Luwong thitc dn ca sir dung (a) va hé s6 chuyén doi thirc in (b) ciia ca &

cac mirc bo sung vitamin E

Anh huéng ctia cac mirc bd sung vitamin E (mg/kg TA) dén luong thirc in sir dung (FI)
va hé s6 chuyén doi thire an (FCR) cia ca duoc minh hoa & Hinh 3.2. Tir Hinh 3.2 (a), luong
thie 3n sir dung (FI) ¢6 xu hudng giam dan khi mic bd sung vitamin E ting tir 0 dén 100
mg/kg TA, dat gi4 tri thap nhat tai mirc bo sung 100 mg/kg TA. Sau d6, FI ting nhe & cac mirc
bo sung tir 400 dén 1600 mg/kg TA, tuy nhién khong c6 su khac biét co ¥ nghia thong ké giita
cac mirc bd sung nay (P> 0,05). Pidu niy cho thdy miic bd sung 100 mg/kg TA c6 thé tdi uu
trong viéc giam lwong thirc in tiéu thy ma van dam bao su ting truéng. Thém vao d6, Hinh 3.2
(b) thé hién hé s6 chuyén doi thire an (FCR), véi gia tri thap nhét tai muc bd sung vitamin E 100
mg/kg TA, cho thay hiéu qua sir dung thirc an tot nhat & murc nay. Tai cic mitc bo sung khéc,
FCR c6 xu huéng ting, dic biét & mirc 0 va 1600 mg/kg TA, véi su khac biét co y nghia thong
ké so véi mirc 100 mg/kg TA (P < 0,05). Piéu ndy chimg t6 bd sung vitamin E ¢ muc qua thip
hodic qua cao déu 1am giam hiéu qua chuyén déi thirc an. Nhu vay, mirc bd sung vitamin E 100
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mg/kg TA duoc xem 13 t6i wu dé dat hidu qua sir dung thirc an tot nhét, thé hién qua viéc giam
luwgng thirc an tiéu thy va cai thién hé s chuyén ddi thirc an ctia ca.
2.0 c
bc
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chi cdi khdc nhau trén cdc cét thé
hién sai khdc cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.3 Hiéu qua sir dung protein ciia ¢4 & cac mirc bo sung vitamin E

Hiéu qua str dung protein (PE) clia ca & cac mitc bo sung vitamin E (mg/kg TA)
duoc trinh bay ¢ Hinh 3.3. Két qua ¢ Hinh 3.3 cho thiy hiéu qua sir dung protein ting
dan khi muc bo sung vitamin E ting tir 0 dén 200 mg/kg TA, dat gia tri cao nhét tai mirc
200 mg/kg TA, véi su khac biét co y nghia thong ké so véi cac mirc khac (P < 0,05). Tuy
nhién, khi mirc bo sung vitamin E tiép tyc ting 1én tir 400 dén 1600 mg/kg TA, hiéu qua
str dung protein giam dan. O mutc 1600 mg/kg TA, gia tri PE thap hon rd rét so véi mirc
t6i uu 200 mg/kg TA, cho thay rang viéc bd sung qua nhiéu vitamin E ¢6 thé 1am giam
hiéu qua str dung protein. Nhu vay, mirc bd sung vitamin E 200 mg/kg TA duoc xac dinh
1 t&i vru dé cai thién hiéu qua sir dung protein cta c4, trong khi cac mirc bd sung cao hon
hoac thép hon déu khong dat hi¢u qua t6i da. Diéu nay nhan manh vai trd ctia viéc can

d6i lidu lugng vitamin E trong khau phan dé t6i vu hoa sir dung dinh dudng.
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S6 ligu biéu dién: Trung binh = sai 6 chudn (TB + SE). Ky hi¢u chit cdi khdc nhau trén cdc cgt thé
hién sai khéc c6 ¥ nghia théng ké (P < 0,05) giita cdc nghiém thitc thi nghiém.
Hinh 3.4 Chi s ndi tang (a) va chi s6 gan (b) ¢ ciAc mirc bd sung vitamin E
Anh hudng ctia cac mirc bo sung vitamin E (mg/kg TA) dén chi s6 noi tang (VSI)
va chi s6 gan (HSI) ctia ca duoc trinh bay ¢ Hinh 3.4. Tir Hinh 3.4 (a), chi s6 noi tang
(VSI) ¢6 xu hudng ting nhe khi muc bd sung vitamin E ting tir 0 dén 200 mg/kg TA,
dat gia tri cao nhat tai mic 200 mg/kg TA. Tuy nhién, su khac biét gitta cac murc bo
sung khong 1 rang va khong c6 ¥ nghia théng ké (P > 0,05), cho thay viéc bd sung
vitamin E trong pham vi nghién ctru khong anh huéng dang ké dén VSI. Két qua o
Hinh 3.4 (b) cho thiy chi s6 gan (HSI) thp nhit ¢ mirc bd sung vitamin E 100 mg/kg
TA, voi su khac biét c6 ¥ nghia thong ké so voi mac 0 mg/kg TA (P < 0,05). O cac
murc bo sung 200 mg/kg TA tré 1én, HSI ¢6 xu hudng ting nhe nhung khong khéac biét
dang ké so voi mac 100 mg/kg TA. Diéu nay goi y rang viéc bo sung vitamin E ¢ muc
thap c6 thé giam tich liiy m& trong gan, nhung mirc bo sung cao hon khong mang lai
hiéu qué 1 rét. Nhu vay, bo sung vitamin E véi lidu lugng 200 mg/kg TA khéng chi
cai thién ting truong ma con duy tri can bang chi sé ndi tang va chi sd gan cua ca,
trong khi cic muc bd sung cao hon hodc thip hon khong c6 loi ich bo sung dang ké.
Két qua phan tich hdi qui (Broken line) tuong quan giita tbc do ting truéng khoi

lugng ddc trung va ham luong vitamin E trong thirc an dugc minh hoa & Hinh 3.5.
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Hinh 3.5 Su twong quan giira ham lweng vitamin E va toc 9 ting truwéng diic
trung (a), hé s6 chuyén déi thic in (b)

Két qua ¢ Hinh 3.5 (a) cho thay toc do ting truong dic trung (SGRW) ting dan
khi ham luong vitamin E b6 sung vao thirc an ting, dat gia tri t6i uu tai mic bo sung
khoang 135,63 mg/kg TA. Sau muc ndy, SGRW giam nhe, cho thay rang viéc bo sung
vitamin E & mtrc toi uu ndy gip cai thién hiéu qua ting trudng, nhung viéc bo sung
qua murc khong 1am ting thém hiéu qua. Hé sb tuong quan (R2 = 0,9571) cho thay mbi
tuong quan rat chat ché gitra ham luong vitamin E va téc do ting truong dic trung.
Bén canh d6, két qua & Hinh 3.5 (b) ghi nhan hé s6 chuyén doi thirc an (FCR) giam khi
murc bd sung vitamin E ting, dat gia tri thap nhit tai mirc khoang 130,95 mg/kg TA,
sau d6 tang dan khi ham lugng vitamin E tiép tuc ting. Piéu nay cho thiy bd sung
vitamin E ¢ mirc toi uu gitp cai thién hiéu qua sir dung thirc in, nhung bd sung vuot
ngudng tdi vu co thé 1lam giam hiéu qua. Hé sd twong quan (R? = 0,9662) ciing cho
thdy mbi trong quan rat manh gitta ham luong vitamin E va FCR. Nhu vy, mic b
sung vitamin E téi wu duoc xac dinh trong khoang 130-135 mg/kg TA, gitp cai thién
dang ké toc d6 ting truong dic trung va hiéu qua str dung thie in, trong khi bo sung
qua mirc khong mang lai lgi ich bo sung va c6 thé gay hiéu Gmg nguoc.

3.1.2. Anh hwéng cia ham lwong vitamin E bé sung vao thirc dn dén thanh phén
sinh héa co thé cd chim viy ving

Béng 3.1 trinh bay thanh phan sinh héa co thé cé khi sir dung thirc dn véi cac muc
b6 sung vitamin E khac nhau, bao gdm d6 am, ham lugng tro, protein, v lipid. P6 4m
(%) ciia co thé ca c6 xu hudng giam dan khi mirc b6 sung vitamin E ting tir 0 dén 100
mg/kg TA, dat gia trj thip nhat tai mirc bd sung 100 mg/kg TA, sau d6 ting trd lai & cac
mirc cao hon, dic biét & mic 1600 mg/kg TA (P < 0,05). Piéu nay cho thdy bo sung
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vitamin E & muc vira phai c6 thé gitp giam do am trong co thé c4, gbp phan cai thién
chat luong co thé. Ham luong tro (%) dat gia tri cao nhat & mirc bd sung 200 mg/kg TA,
v6i sy khac biét c¢6 ¥ nghia thong ké so vi muc 0 mg/kg TA (P < 0,05). Tuy nhién, &
mirc 1600 mg/kg TA, ham luong tro giam dang ké, cho thiy bb sung vitamin E qué cao
c6 thé anh hudng tiéu cuc dén thanh phan tro. Ham lugng protein (%) tang dang ké khi
b6 sung vitamin E, dat gia tri cao nhat & mirc 200 mg/kg TA (19,66 + 0,80%) va giam
nhe ¢ cic mirc cao hon, dic biét tai mic 1600 mg/kg TA. Piéu nay cho thiy muc bd
sung 200 mg/kg TA 1a ti wu dé tang ham luong protein trong co thé ca (P < 0,05). Ham
lwong lipid (%) c6 xu hudng ting khi bd sung vitamin E & cac mire tir 0 dén 200 mg/kg
TA, véi gia tri cao nhat tai mic 200 mg/kg TA (10,85 £ 0,39%), sau d6 giam & cac mic
cao hon, dic biét tai 1600 mg/kg TA. Diéu nay nhdn manh vai trd cua vitamin E trong
viéc tich lity lipid & mirc b6 sung phtt hop. Nhu vay, mitc bd sung vitamin E 200 mg/kg
TA duogc xem 14 t6i wu dé cai thién ham luong protein va lipid trong co thé ca, dong thoi
duy tri cac thanh phan sinh hoa khac ¢ murc can bang. B6 sung vitamin E qué cao (1600
mg/kg TA) khong mang lai loi ich bo sung va c6 thé gay anh huong tiéu cuc.

Bang 3.1 Thanh phin sinh héa co thé c4 khi sir dung thirc fin véi ham lwong
vitamin E khac nhau

Mitc vitamin E bo sung ~ Am (%) Tro (%) Protein (%)  Lipid (%)
(ma/ka TA)
0 70,18+0,58°  3,74+0,15%  18,52+0,02¢ 7,240,223
100 66,54+0,52¢  5,40+0,14°¢  19,54+0,04% 10 42+0,17°
200 66,73£0,42  566+0,19  19,66+0,08¢  10,81+0,38¢
400 68,1+0,06°  5,07+0,15¢  19,31+0,07°  9,34+0,52°
800 68,3140,25°  4,43+0,11°  19,26+0,05°  9,27+0,19"
1.600 69,62+0,27¢  4,17+0,09°  18,51+0,14%  7,47+0,342

So liéu dwge trinh bay dwdi dang GTTBxSE. Cac chir cai khac nhau trén cling mét cét thé hién su
khéc biét c6 y nghia thong ké (P<0,05).

3.1.3. Anh hwéng ciia ham lwong vitamin E b sung vao thivc én dén ddp irng mién
dich cua ca chim vdy vang

Téc dong ctia ham lugng vitamin E bo sung trong thirc in doi v6i dap ing mién

dich cua ca chim vay vang duogc thé hién trong Hinh 3.6.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chit cdi khdc nhau trén cdc cét thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.6 Ham hrong Lysozyme (a) va s6 lwong tiéu ciu (b) & cac mirc bd sung
vitamin E

Hinh 3.6 trinh bay anh hudng cta cic mirc bd sung vitamin E (mg/kg TA) dén
ham luong lysozyme (a) va sb luong tiéu cau (PLT) (b) cia c4. Trong Hinh 3.6 (a),
ham luong lysozyme trong huyét thanh ting dan khi ham lugng vitamin E bo sung
tang tir 0 dén 400 mg/kg TA, dat gia tri cao nhét tai mtc 400 mg/kg TA véi su khac
biét c6 y nghia thong ké so vi cac mitc bo sung khac (P < 0,05). Sau mirc ndy, ham
luong lysozyme giam & cac murc bd sung 800 va 1600 mg/kg TA, véi gia tri thap hon
dang ké so v6i mirc 400 mg/kg TA. Piéu nay cho thiy vitamin E & mitc 400 mg/kg TA
¢ tac dong tich cyc nhat dén kha ning mién dich thong qua viéc ting ham luong
lysozyme. Hinh 3.6 (b) cho thiy s6 luong tiéu cau (PLT) khong c6 su thay doi dang ké
giita cac mirc bo sung vitamin E (P > 0,05). Piéu nay cho thdy rang viéc bo sung
vitamin E khong anh huéng rd rét dén chi s nay trong pham vi nghién ctru. Nhu vay,
mirc bo sung vitamin E 400 mg/kg TA dugc xem 1a téi wu dé ting cuong kha ning
mién dich cua c4, thé hién qua su gia ting ham luong lysozyme trong huyét thanh. Tuy
nhién, chi sé6 PLT khong bi anh hudng boi cac muic bod sung vitamin E trong nghién

cuu.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chit cdi khdc nhau trén cdc cét thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.7 S6 hrong hong ciu (a) va s6 lwong bach cau (b) & cic mire bd sung vitamin E

Hinh 3.7 trinh bay anh hudng ctia cdc mirc bo sung vitamin E (mg/kg TA) dén sd
luong hong cau (RBC) va bach cau (WBC) cta ca. Trong Hinh 3.7 (a), s6 luong hong cau
(RBC) tang dan khi murc bo sung vitamin E ting tir 0 dén 200 mg/kg TA, dat gia tri cao
nhat & mirc bd sung 200 mg/kg TA, véi su khac biét c6 ¥ nghia théng ké so voi cac mirc
khac (P < 0,05). Sau mirc 200 mg/kg TA, s lugng RBC giam déan & cac mirc 400, 800 va
1600 mg/kg TA, véi gia tri thip hon so v&i muc t6i wu 200 mg/kg TA. Piéu nay cho thiy
rang bo sung vitamin E & mirc phi hop c6 thé cai thién sb lwong hong cau, nhung b sung
qua muc khong mang lai loi ich bd sung. Trong Hinh 3.7 (b), sé lwong bach cau (WBC)
ciing ting 1én khi bd sung vitamin E, dat gia tri cao nhat tai mic bo sung 400 mg/kg TA,
v6i sy khéc biét ¢6 ¥ nghia thong ké so véi cac mue khac (P < 0,05). Tuong tu nhu RBC,
khi bd sung vugt ngudng toi uu (800 va 1600 mg/kg TA), sé lugng WBC giam nhe. Nhu
vy, mirc bd sung vitamin E 200 mg/kg TA duogc xac dinh 13 t6i wu dé cai thién sb luong
hong cau, trong khi mirc 400 mg/kg TA t6i uu cho s6 luong bach cau, hd tro kha ning mién
dich va strc khoe tong thé ctia c4. B sung vuot ngudng ndy khong mang lai loi ich thém va

c6 thé lam giam cac chi s trén.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chit cdi khdc nhau trén cdc cét thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.8 Ham lwong Hb (a) va ty 1é Het (b) ¢ cac mirc bd sung vitamin E

Hinh 3.8 trinh bay anh hudng cta cic mic bd sung vitamin E (mg/kg TA) dén
ham lugng hemoglobin (Hb) va ty 1¢ hematocrit (Hct) ctia ca. Trong Hinh 3.8 (a), ham
lugng hemoglobin (Hb) ting dan khi mirc bo sung vitamin E ting tir 0 dén 200 mg/kg
TA, dat gia tri cao nhat tai mtc bd sung 200 mg/kg TA (9,0 g/dL), véi su khac biét co
y nghia thong ké so voi cac mirc khac (P < 0,05). Sau muc nay, ham lugng Hb giam
dang ké & cac mirc 800 va 1600 mg/kg TA, v6i gia tri thap hon rd rét so v6i muc tbi
ru 200 mg/kg TA. Piéu nay cho thiy vitamin E & mc phi hop c6 tac dung cai thién
ham lugng Hb, trong khi b6 sung qua mirc c6 thé lam giam chi s6 nay. Trong Hinh 3.8
(b), ty 18 hematocrit (Hct) cling ting 1én rd rét khi mtc bo sung vitamin E ting tir 0
dén 200 mg/kg TA, dat gia tri cao nhat tai mirc bo sung 200 mg/kg TA (26,0%), v6i su
khac biét c6 ¥ nghia thong ké so véi cac murc con lai (P < 0,05). O cac mirc bd sung
cao hon, Het giam dan, dic biét & mac 1600 mg/kg TA. Nhu vy, mic bd sung
vitamin E 200 mg/kg TA dugc xic dinh 1a t6i wu dé cai thién ca ham lugng
hemoglobin va ty 1& hematocrit, hai yéu t§ quan trong lién quan dén kha ning van
chuyén oxy va strc khée mau cua ca. B sung vuot ngudng nay khong nhitng khong

mang lai lo1 ich ma con c6 thé 1am gidm cac chi so sinh ly quan trong nay.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chit cdi khdc nhau trén cdc cét thé
hién sai khdc cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.9 Ham lwong triglyceride (a) va protein huyét twong (b) & cac mirc bo
sung vitamin E

Hinh 3.9 trinh bay anh hudng cia cac mirc bd sung vitamin E (mg/kg TA) dén ham
luong protein huyét twong (a) va triglyceride (b) ctia ca. Trong Hinh 3.9 (a), ham luong
protein huyét tuong ting dan khi muc bo sung vitamin E ting tir 0 dén 200 mg/kg TA, dat
gi tri cao nhat tai mirc 200 mg/kg TA (44,5 g/L), v6i su khac biét co y nghia théng ké so
v6i cac mirc khac (P < 0,05). Sau mirc ndy, ham lwong protein huyét twong giam nhe & cac
mirc 400, 800 va 1600 mg/kg TA, cho thiy ring viéc bd sung vitamin E ¢ muic vuot
ngudng ti wu khong con cai thién chi sé niy ma c6 thé 1am giam hiéu qua. Trong Hinh 3.9
(b), ham luong triglyceride trong huyét twong dat gia tri cao nhit tai mirc bd sung 400
mg/kg TA (5,5 mmol/L), véi sy khac biét c6 ¥ nghia thong ké so vdi cac mirc khac (P <
0,05). O cac muc bd sung vitamin E thap hon (0 va 100 mg/kg TA) hodc cao hon (800 va
1600 mg/kg TA), ham luong triglyceride duy tri & mirc twong d6i thip va khong khac biét
nhiéu. Nhu vy, mirc bo sung vitamin E 200 mg/kg TA 14 tdi vu dé ting cudng ham luong
protein huyét tuong, trong khi mic 400 mg/kg TA t6i wu cho viéc ting ham luong
triglyceride huyét tuong. Tuy nhién, viéc bo sung vuot qua cac ngudng nay khong mang lai
loi ich thém va c6 thé 1am giam cac chi sé nay.

3.1.4. Anh hwéng ciia ham lwong vitamin E bo sung vao thirc dn dén té chirc

gan va co cua cd chim vdy vang

Hinh 3.10 mé ta cdu trac md co cta ca chim vay vang (phong dai 40X) & cac
murc bo sung vitamin E khac nhau, qua phuong phap nhuém H&E. Hinh 3.10 (A) cho

thay mé co ca khdée manh voi cau tric soi co rd rang, sap x&p thang hang, khong co
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dau hiéu bién dang. Pay la cau trac dién hinh ctia mé co binh thudong. Hinh 3.10 (B) 1a
mod co ca chim vay vang dugc bo sung vitamin E & mirc 800 mg/kg TA. Soi co ¢6 dau
hiéu hoi cong gdy (miii tén chi), tuy nhién cau tric tong thé van con twong ddi rd rang.
Diéu nay cho thdy mirc bd sung 800 mg/kg TA bt ddu c6 anh huong dén cau trac mo
co. Hinh 3.10 (C) va 3.10 (D) thé hién mé co ca duoc bd sung vitamin E & mtc 1600
mg/kg TA. Cac sgi co bi cong gdy nhiéu hon, xuét hién cac ving hoai ttr (mdii tén chi),
lam bién dang 5 rét cdu tric mé co. Pidu nay ching té mirc bo sung vitamin E qua
cao gy tac dong tiéu cuc, ddn dén ton thuong va pha v& ciu triic co. Toém lai, mirc bo
sung vitamin E & mirc vira phai gitip duy tri cdu tric mé co binh thuong, trong khi
mirc cao (1600 mg/kg TA) dan dén ton thuong mé co nghiém trong. Pidu nay nhin

manh tdm quan trong cua viéc st dung liéu luong vitamin E pht hop dé tranh anh

huong ti€u cuc dén stc khoe co thé ca.

ity <M & . =1 .:« « S ,’.;T i/\ —
(4) M6 co cd khée (40X). (B) M6 co ca chim vy vang duwoc bé sung vitamin E 800 mglkg TA, miii
tén chi sgi co ¢é dau hiéu cong gay (40X). (C va D) M6 co cd chim vdy vang dirge bo sung vitamin
E 1600 mg/kg TA, miii tén chi sgi co bi gdy va viing hoai tir lam bién dang cdu triic mé co (40X).

Hinh 3.10 M6 co ca chim vay vang (H&E).
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(4, B va C) M6 gan cd chira khéng bao véi mirc do bién doi tir nhe dén nang (40X). (D) Té bao gan
teo nho, céu triic bat thuong (40X). (E va F) Mo6 gan hoai tu, té bdo gan va, mat lién két, té bao
mau xam nhdp (40X).

Hinh 3.11 M6 gan cé chim vay vang (H&E).

Anh huéng cta vitamin E 1én cdu trac mo gan duoc thé hién qua Hinh 3.11. Két
qua nghién ctru cho thiy c6 su khac biét v& ciu tric mé gan cla cd & cac nghiém thirc
khac nhau. O nhém ca d6i ching va bd sung vitamin E & mtrc 100 — 200 mg/kg TA
TA, céu trac md gan khong c6 khac biét 16n. Té bao gan dic trung 1a té bao hinh da
dién, nhan nim & trung tam cua té bao, vién nhiém sic day 1o v6i hach nhan ndi bat,
céc té bao lién két voi nhau chat ché (Hinh 3.11A, B, C). Tuy nhién, khi lugng vitamin
E b6 sung vao thirc an 1én dén 400 mg/kg TA, s6 luong khong bao & mo gan ca lai ¢6

xu hudng ting dan theo sy gia tang cta vitamin E. O nhoém ca cho an thic an c6 bo
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sung 1600 mg/kg TA, mot s6 ving gan xuat hién sy thoai hoa ctia nhan (mdi tén), hién
tugng xam nhip cia té bao mau vao cac ving gan bi hoai tir ciing dugc tim thdy nhém
cd nay (miii tén).
3.1.5. Thdo lugn

Ca chim vay vang 1a loai séng ndi, boi 16i lién tuc nén can ché do in giau dinh
dudng dé cung cip ning luong cho qué trinh trao d6i chat manh mé cua c4. Ham luong
protein trong khau phan an cho ca chim nudi thuong pham dao dong trong khoang 40 —
50%, lipid tir 7 — 10% [50]. Bén canh cac thanh phan dudng chat chinh trong thiic in bao
gdm protein, lipid va carbohydrate, vitamin E ndi riéng va vitamin néi chung déng vai trd
quan trong trong khau phan an hang ngay cua c4. Vitamin chiém mot lugng rat nho tir 1 —
2% trong thirc an nhung c6 vai tro quyét dinh trong qué trinh trao doi chat cua co thé.
Nhiéu két qua nghién ciru cho thiy, cé str dung thire dn duge bd sung day da vitamin E s&

sinh trudng tot va cai thién ty 1¢ séng [65, 81, 98, 131, 135].

Trong nghién ctru hién tai, két qua cling cho thdy, viéc b sung vitamin E vao thic
an v&i ham luong tir 100 — 200 mg/kg TA 14 t6i wu, hd tro ting trudng va cai thién hé s6
chuyén dbi thirc dn (FCR) cho c4 chim vdy vang giai doan giéng. Nhu cau vitamin E tdi
uu cho ting truong vé khdi luong cua ca chim vay vang duoc xac dinh 13 135,63 mg/kg
TA. Tuy nhién, mot s nghién ciru di ghi nhan rang vitamin E tac dung khong dang ké
hoic khong tac dung dén ting trudng trong diéu kién cing thing, vi du nhu cia ca bon
[116] va ca trap khi bi nudi nhét & mat do cao [88]. Su khac biét nay co thé do nhu cau

vitamin E khac nhau theo loai, theo giai doan phat trién va diéu kién thi nghi¢m.

Sau 10 tuan thi nghiém, khong ghi nhan dau hi¢u bén ngoai co thé ca chim vay
vang lién quan dén viéc thiéu hodc thira vitamin E. Tuy nhién, két qua cho thay c6 su
bién d6i mé hoc t6 chirc gan va co lién quan dén viéc bod sung vitamin E cho c4. Viéc
b6 sung vitamin E qué nhiéu (800 - 1.600 mg/kg TA) hodc khong bd sung vitamin E
gay bién d6i t6 chirc gan, bao gdm thoai hda va hoai tir. Cu thé, & nhom ca khong duoc
bod sung vitamin E, m6 gan c6 hién tugng hoai tir vi sy tan vo va mat lién két gitlra cac
té bao, trong khi & nhom c4 bd sung qua muc vitamin E, ton thuong gan c6 dic diém
xuat hién khong bao trong té bao gan trudc khi hoai tir xay ra. Ngoai ra, mé co ca chim
vy vang ciing ghi nhan d4u hiéu cong giy, hoai tir clia cac b6 co khi bd sung vitamin

E & muc cao. Nhitng hién tugng nay tuwong tu voi cac nghién clru trudc day trén mot
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sO loai ca khac, khi thiéu vitamin E c6 thé gay thoai héa gan va ton thuong co, trong
khi du thira vitamin E c6 thé anh huéng dén chic ning gan va cdu trac té bao [38, 57,

125].

Mic di c6 nhirng d4u hiéu bét thuong & md gan va mé co cua ca khi bd sung thiéu
hoic thira vitamin E nhung toc d0 ting trudng, hé s6 chuyén doi thirc an va hiéu qua sir
dung protein cta ca T. blochii & cac nghiém thirc thi nghiém nhin chung van binh thudng,
tham chi tot hon ca T. ovatus [131]. Sy khac biét nay c6 thé do ca T. ovatus c6 kich thudc
trung binh ban dau 14 13,4 g (16n hon ca T. blochii 13 5,22 g), & kich c& nay, giai doan nay,
c4 co thé da can dinh dudng ciing nhu ning luong dé hoan thién dan co quan sinh san nén
toc do ting truong cham hon ca T. blochii trong nghién ctru hién tai. Hon nita, trong md
hinh nudi 10ng cua ca T. ovatus nhiét do co thé kho kiém soat, bién do dao dong nhiét kha
16m, tir khoang 19°C - 29°C nén anh hudng dén cac chi tiéu danh gia ctia ca nay, bén canh
d6 ca c6 thé bi cang thang boi cac yéu to khac ngoai nhiét do nén ting truong chdm hon
c4 trong nghién ctru cua ching t6i, ca dugce nudi trong diéu kién moi trudng kiém soat
chit ché, nhiét d6 6n dinh khoang 28°C, bién d6 dao dong nhiét thap, ca duoc cho in vira

du no, khong du thira thire an anh hudng dén moi trudong song cua ca.

Sau 10 tuan thir nghiém cho n, khong ghi nhan bét ky ca thé nao chét & tit ca cac
nghiém thtrc. Piéu nay cho thdy, ca chim vy vang co6 thé chiu dung dugc tinh trang thiéu
vitamin E trong thoi gian ngan. Két qua niy twong tu v6i nghién ciru trén ca chim T. ovatus
[131] va c4 tAm [24]. Tuy nhién, cling c6 mot s6 do6i tugng ca khac co ty 18 song thap khi
thiéu vitamin E trong khau phan an hing ngay, nhu ca trap vang [116] va ca gio [135].

Thanh phan sinh héa ciia dong vat thity san trong tw nhu dong vat khac. Ngoai cac
thanh phan co ban nhu nudc, protein, lipid, khoang, glucid va mudi vo co, vitamin chiém
mot ty 16 déng ké trong co thé c4, trong d6 vitamin tip trung chu yéu ¢ ndi tang, nhét 13 gan.
Do d6, chi s6 VSI va HSI dugc sir dung dé danh gié tinh trang dinh dudng cua ca, 1a co so
dé thay d6i nhu cau vé dinh dudng va ning luong & ca. Vitamin E anh hudng dang ké dén
chi s6 gan cia ca béi vitamin E 13 phan tir hoa tan trong dau nén cac lipid trong gan dugc
xem 14 noi tich trit vitamin E [24], bén canh d6, trong gan co protein chuyén van chuyén
vitamin E (TTP-Tocopherol transfer protein) [56] nén chi s6 HSI twong quan thuan voi ham
luong vitamin E bd sung cho c4. Viéc khong bd sung vitamin E vao trong khau phan an dan
dén su tiéu thu vitamin E cung véi md gan dé bu dép cho su thiéu hut vitamin E cta co thé
cling nhu bu dip nang lugng cho hoat dong trao ddi chét va ting truong. Két qua thé hién &
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ca tam Beluga (H. huso L) khi chi s6 HSI ting ty 1¢ thuan theo muc b6 sung vitamin E cho
c4 [24]. Két qua dugc trinh bay trong Hinh 3.4 cua nghién ctru hién tai cho thiy, vitamin E
khong anh hudng dén chi s6 VSI va HSI cua c4, ngoai trir nghiém thirc bd sung 400 mg/kg
TA cho chi s6 HSI thip hon so véi cac nghiém thirc con lai. Két qua nay tuong dong voi
nghién ctru trén ca bon, chi sé HSI ciia ca bon thap khi duoc bd sung vitamin E, bd sung
cang nhiéu, HSI cang thap [116]. Biéu hién twong tw ciing duoc ghi nhin & cé trap, ca sir
dung 1000 mg/kg TA c6 HSI thip hon nhom st dung 100 mg/kg TA vitamin E [97]. Su tréi
nguoc ndy c6 thé do su rdi loan qua trinh van chuyén lipid cia gan va van dé nay can duoc
nghién ctru thém.

Ham luong dinh dudng cua ca bao gdm céac chat dinh dudng da luong (protein,
lipid va tro) va vi lugng (vitamin va khoang chat) duoc xem 1a chi tiéu dé xép hang gia
tr1 dinh dudng cua ca. Thanh phén sinh hoa gén ding cua cé bao gém do am, do6 dam,
chét béo va lugng tro, chiém khoang 96% - 98% tong khdi lwong ciia ca. Do 4m hau
hét cac loai ca dao dong trong khoang 60 — 80%, trir mot sé truong hop dic biét nhu
nhu ca Harpadon nehereus, d6 am 1én t&i 90% khdi luong co thé. Trong nghién ciru
nay, lugng nudc co thé ca chim vay vang ¢ mic bo sung vitamin E ti uu chiém
khoang 66,73%, thudc ngudng an toan sinh hoc cao cua ca, ddm bao chirc nang ho tro
véan chuyén cac dudng chat, truyén nang lugng hoa hoc va cac hoat dong phan ung xay
ra tai té bao chit. Bén canh do, luong nudc trong co thé c4 thé hién mbi quan h¢
nghich v&i ham luong protein va lipid, lwong nudc cang thap, protein va lipid cang
cao, dong nghia véi d6 1a mic nang luong cia co thé ca cang 1on. Luong protein va
lipid ciia ca chim vay vang khi duoc sir dung thirc dn c6 bd sung vitamin E cao hon
nhom céa khong bo sung vitamin, cao nhat voi mirc bd sung 200 mg/kg TA 1an luot 1a
19,66% va 10,81%. So voi ham luong nay & mot sd loai ca bién khac duoc trinh bay
trong bang 1.3 va c4 chim vay vang & nghiém thirc doi chimg thi ham lugng dam va
chét béo ¢ cac nghiém thirc duge bd sung vitamin E cao hon. Trong khi cic vitamin
khac duogc xem 1a c6 chic ning dong yéu té enzym thi vitamin E duoc biét dén véi vai
tro chéng oxy hdéa manh mé. Thiéu vitamin E, té bao bi oxi hoa, tén thuong boi cac
gbc tu do dan dén chirc ning hap thu chit béo bi anh hudng nghiém trong va té bao co
bi teo nho [24, 56]. Pay c6 thé 1a 1y do 1am giam luong protein va lipid & ca khong
dugc st dung vitamin E. Thanh ph?m va ham lugng khoang chét cua ca dai dién cho

tong lugng chat vo co cua co thé va 1a két qua cua qua trinh dot chdy hoan toan céac vat

63



chat hitu co cta co thé ca. Co va xuong duoc xem 13 noi chira khoang chu yéu cua ca.
Luong khoang trong co ca thuong dao dong tir 0,6% - 1,5% tong khdi luong khoang
toan co thé, trong khi tritr luong trong xuong, dic biét 1a d6t séng chiém téi 65%.
Luong khoang ty I¢ thuan véi lugng tro cia ca nén chi ti€u vé luong tro dugc xem la
co so danh gia chat lugng san pham thay san. Thong thuong, luong tro cua ca dao
dong tir 0,5% dén 5% tong khdi lwong co thé tuy thudc vao loai, vi tri dia 1y, anh
huong cua cac yéu t6 moi trudng séng, dic biét 13 thirc dn. Tuy nhién, ciing c6 mot s6
loai cé co6 lugng tro cao hon 5% (Bang 1.3). C4 chim vay vang trong nghién ctru hién
tai ¢6 ham lugng tro dao dong tir 3,74% dén 5,66%, so voi nhiéu loai ca khac, luong
tro cia c4 chim vAy vang kha cao. Diéu nay co thé do dic trung vé ciu trac xuong ciia
ca. Ca chim vay vang c6 ciu tric khung xuong 10n, lién két chit ché véi nhau (Hinh
3.27). Do d0, ca can bd sung cic dudng chit co thé ning cao ham luong khoang cho
co thé. Két qua phan tich thanh phan sinh hoa co thé c4 trong nghién ctru hién tai cho
thdy vitamin E c6 anh hudng tich cuc 1én chat luong thit c4. Két qua nay twong dong
v&i nghién ctru trén ca rohu Labeo rohita [107], ca r6 phi Oreochromis niloticus x O.
aureus [64], ca golden shiner Notemigonus crysoleucas [32], c4 tuyét Pai Tay Duong

Gadus morhua [133], ca hdi Caspian Salmo caspius [106].

Vitamin E ¢é chitc ning chdng oxi héa manh mé&, bao vé 16p lipid ciia mang cac
té bao mién dich, bao toan tinh nguyén ven ctia mang t& bao, duy tri chirc ning binh
thudng cila cac t& bao mién dich [76]. Do vay, nhu ciu vé vitamin E c6 thé ting lén
trong qua trinh kich thich mién dich [30, 100], diéu nay c6 nghia 1a ham luong vitamin
E ty 1¢ thuan véi cac chi tiéu mién dich. S6 luong hong cau va cac chi s6 huyét hoc lién
quan dén hdéng cau nhu Hb, Het nhin chung c6 vai trd gian tiép, hd tro mién dich nhung
c6 tac dung truc tiép toi ting trudng cua ca thong qua chirc ning van chuyén chét dinh
dudng, khi oxy va ddo thai khi carbonic cho céc to chirc trong co thé. Cac chi s6 huyét
hoc nay dat gia tri tt nhat & mirc bd sung vitamin E 100 - 200 mg/kg TA (Hinh 3.7, 3.8
va 3.9), hay néi cach khac 13 ting truéng cia ca chim vy vang toi wu khi duoc bo sung
vitamin E 100 — 200 mg/kg TA. Trong khi d6, bach cau ciing nhu lysozyme duoc xem
12 mot trong nhimg yéu t6 anh huong dén kha nang mién dich cia ca lai dat gid tri toi wu
& muc bo sung cao hon (400 mg/kg TA). Két qua nay tuong dong véi nghién ciru trén
c& A. regius, ca ting truong téi vu ¢ mirc bd sung vitamin E tir 40 -100 mg/kg TA

nhung can 800 mg/kg TA dé ngin chin bénh u hat [105], c4 vet Oplegnathus fasciatus
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can 38 mg/kg TA dé ting truong t6i uu trong khi can téi hon 500 mg/kg TA méi ting
cuong duge dap tng mién dich [52], hay c4 rd phi song Nil can 100 — 200 mg/kg TA dé
t61 wu hoa ting trudng trong khi con s6 nay cao gap 10 1an dé t6i wu hoa dap tmg mién

dich [46].

Trong suét 10 tuan thir nghiém, khong c6 ca thé nao chét ¢ tat ca cac nghiém
thire, ké ca khi khong bo sung vitamin E. Didu nay chirg minh rang c4 chim vay vang
c¢6 kha nang chiu dung tot tinh trang thiéu hut vitamin E trong thoi gian ngan, tuong tu
cac nghién ciru trén ca tdm va ca chim 7. ovatus (Zhang, 2021; Amlashi, 2011). Tuy

nhién, viéc thiéu hut 1au dai c6 thé gay ton thuong gan va giam kha nang mién dich.

Toém lai, nghién ctru hién tai da chi ra ré“mg bd sung vitamin E v&i mic 100200
mg/kg TA 1a tdi wu dé tang truong va duy tri sirc khoe ctia ca chim vay vang. Pic biét, muc
400 mg/kg TA c6 tic dung ting cudng mién dich, nhung bd sung qua liéu trén 800 mg/kg
TA gay ton thuong nghiém trong dén gan va co. Két qua nay cung cap co so khoa hoc quan
trong dé t6i wu hoa ché do dinh dudng va quan 1y nuéi tréng bén vimng cho ca chim vay

vang.

3.2. Tac dong ciia vitamin E bo sung vao thirc éin dén sinh truéng va chi s6 mién

dich cua ca chim vay vang ¢ di€u kién nhiét d¢ cao

3.2.1. Anh huwéng cia vitamin E va nhiét dp lén sinh truwéng va higu qua siv dung
thirc an cua cd chim vdy vang

Tac dong cua vitamin E va nhiét d6 dbi véi sinh truéng va hiéu qua sir dung thirc
an cla ¢ chim vay vang duoc thé hién trong Bang 3.2. Bang 3.2 cho thiy anh hudng cua
nhiét d§ va vitamin E Ién tang truéng va hi€u qua su dung thirc an cua ca chim vay vang
giai doan giéng da duoc phan tich. Cac chi tiéu nhu chidu dai than cudi (FBL), khéi luong
cubi (FBW), téc do tang truong (SGRL, SGRW), va hiéu qua sir dung thirc an (FCR, PE)
chiu tac dong dang ké ctia nhiét do moi truong. O nhiét do 34°C, c4 dat gia tri cao nhét vé
chidu dai than cudi (14,75 cm), khdi lwong cudi (65,6 g), toc d6 ting truong (SGRL:
1,32%/ngay; SGRW: 3,89%/ngay), va hiéu qua st dung thirc an (PE: 1,45). Diéu nay
chimg 6 rang nhiét do cao trong khoang thich nghi gitp ca phat trién tot hon. B6 sung
vitamin E ciing cai thién mot s6 chi tiéu, véi mic bd sung 400 mg/kg TA gitip ting khoi
luong cubi (62,85 g), toc do ting truong (SGRL: 1,3%/ngay; SGRW: 3,83%/ngay), va
hiéu qua sir dung thire an (PE: 1,4) so v6i nhém khong b sung. Tuy nhién, khong co su
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tuong tac dang ké gitra nhiét do va vitamin E d6i véi cac chi tiéu nay. Chi s6 VSI va HSI
khong thay ddi giira cac nghiém thirc, cho thay khong c6 anh huong tiéu cuc 1én cac chi
sO lién quan dén gan va ndi tang. Nhin chung, nhiét d6 cao (34°C) va bd sung vitamin E &
mirc 400 mg/kg TA c6 tac dung tich cuc, gbp phan cai thién ting truéng va hiéu qua sir

dung thirc an cila c4 chim vAy vang trong giai doan gidng.
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Bang 3.2. Anh huéng ciia vitamin E va nhiét df 1én ting truéng va hiéu qua sir dung thire {in ciia ca chim vy vang giai doan giéng

Nghiém thiwe | FBL (cm) FBW SGRL SGRw VSI (%) HSI FI FCR PE
(g/fish) (%/day) (%/day) (%) (YoBW/day)
28:0 14,32+0,00 | 57,75+0,53 | 1,27+0,01 | 3,7+0,01 |6,24+0,16 | 0,99+0,05 | 4,28+0,04 |1,67+0,02 | 1,28+0,01
28:400 14,17+0,12 | 58,83+1,30 | 1,26+0,01 | 3,73+0,03 |6,31+0,05 | 1,01+0,03 | 4,21+0,08 | 1,64+0,04 | 1,3+0,03
310 14,64+0,10 | 61,65+0,48 | 1,3+0,01 | 3,8+0,01 |6,85+0,09 | 1,07+0,04 | 4,03+0,03 | 1,55+0,01 | 1,37+0,01
31:400 14,69+0,10 | 63,39+0,89 | 1,31+0,01 | 3,84+0,02 | 7,09+0,09 | 1,09+0,01 | 3,93+0,05 |1,51+0,02 | 1,42+0,02
34:0 14,62+0,10 | 64,89+0,43 | 1,3+0,01 | 3,88+0,01 |6,99+0,12 | 1,11+0,03 | 3,84+0,02 |1,47+0,01 | 1,45+0,01
34:400 14,87+0,12 | 66,31+0,20 | 1,33+0,01 | 3,91+0,00 |7,06+0,04 | 1,13+0,03 | 3,76+0,01 | 1,43+0,00 | 1,49+0,00
Anh huong cia nhiét d§ nudc
28 14,25 58,294 1,264 3,714 6,274 1,004 4,24¢ 1,65¢ 1,294
31 14,66° 62,525 1,318 3,82° 6,978 1,08® 3,988 1,538 1,398
34 14,758 65,6¢ 1,328 3,89¢ 7,038 1,128 3,84 1,45% 1,47¢
Anh hudng ciia VE
0 14,53 61,43% 1,29 3,79% 6,69 1,06 4,05% 1,56% 1,37%
400 14,58 62,85" 1,3 3,83 6,82 1,08 3,97 1,53 1,47
P-values (Two-way ANOVA)
Nhiét d6 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05 <0,05
VE NS <0,05 NS < 0,05 NS NS <0,05 <005 | <005
Nhiét d6 x VE NS NS NS NS NS NS NS NS NS

S6 lidu dwoc hién thi dudi dang trung binh cua 5 lan ldp lai. Cac gia tri co ky tw viét thuong khdac nhau (a, b, ¢, d) trong mot cét cho biét su khdc biét y

nghia giita cdc nghiém thirc thi nghiém. Cdc chit cdi viét hoa khac nhau (4, B, C) trong mét cét cho thdy sw khdc biét y nghia (P < 0,05) giita trung binh cdic

mirc nhiét dp. Cac gia tri chit cdi viét hoa khac nhau (X, Y) trong mét cét cho thdy sw khdc biét y nghia (P < 0,05) giita trung binh cdc mirc vitamin E.
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3.2.2. Anh hwéng ciia vitamin E va nhiét d¢ lén thanh phan sinh héa cia cd chim
Vay vang giai doan giong

Tac dong cua vitamin E va nhiét ¢6 dén thanh phan sinh héa cua ca chim vay vang
giai doan gidng duoc thé hién trong Bang 3.3.

Bang 3.3 Anh huéng ciia nhiét dd va vitamin E 1én thanh phin sinh héa co thé ca
Nghiém thire 170 (%)  Am (%) Protein (%) Lipid (%)

28:0 5,76£0,39 67,19+0,69 18,45+0,09 5,51%+0,46
28:400 4,2+0,46 67,72+0,68 19,17+0,17 9,37°+0,49
31:0 53+0,30 67,48+0,31 18,89+0,29  7,86°+0,22
31:400 4,27+0,08 68,74+0,48 19,3+0,23  9,42°+0,30
34:0 5,43+0,21 67,54+0,30 18,91+0,25 8,33"+0,39
34:400 4,18+0,17 69,88+0,38 19,92+0,35 10,66"+0,20

Anh huong cua nhiét do

28 4,98 67,56 18,81 9,5¢
31 4,79 68,11 19,1 8,648
34 4,8 68,71 19,42 7,447
Anh huong ciia VE
0 5,49% 67,4% 18,75% 7,24%
400 4,22Y 68,78 19,47 9,82

P-values (Two-way ANOVA)

Nhiét do NS NS NS < 0,05
VE < 0,05 < 0,05 < 0,05 < 0,05
Nhiét do x VE NS NS NS < 0,05

S6 liéu dwoc hién thi dudi dang trung binh cua 5 lan ldp lai. Cac gia tri co ky tw viét thuong khac
nhau (a, b, ¢, d) trong mét cét cho biét s khdc biét Y nghia giira cdc nghiém thicc thi nghiém. Céc chir
cdi viét hoa khdc nhau (4, B, C) trong mét cét cho thdy sy khac biét y nghia (P < 0,05) giita trung
binh cac muc nhiét do. Cac gia tri chir cai viét hoa khdac nhau (X, Y) trong mot cot cho thdy sw khdc
biét y nghia (P < 0,05) gitta trung binh cac muc vitamin E.

Bang 3.3 cho thay 4nh hudng ctia nhiét do va vitamin E 1én thanh phan sinh hoa
co thé c4 chim vy vang dugc danh gia thong qua cac chi tiéu tro, d6 4m, ham luong
protein va lipid. Két qua cho thay nhiét 46 méi truong co tac dong dang ké dén thanh
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phan sinh hoa co thé. Ham luong protein va lipid ctia ca tang khi nhiét do tang tir 28°C
1én 34°C, dat gia tri cao nhat & 34°C (protein: 19,81%; lipid: 9,64%). Piéu nay phan
anh su cai thién tich lily dinh dudng ctia ca & muc nhi¢t d§ cao hon trong pham vi
thich nghi. Nguoc lai, ham luong tro giam dan khi nhiét d6 ting, cho thdy sy tich liy
chat khoang trong co thé ca ¢ xu hudng giam ¢ nhiét d6 cao. B6 sung vitamin E ciing
cai thién dang ké cac thanh phan sinh héa cta ca. Nhém b sung 400 mg/kg TA
vitamin E c6 ham lugng protein va lipid cao hon (protein: 19,47%:; lipid: 9,47%) so
v6i nhom khong bd sung (protein: 18,75%; lipid: 7,24%). Pong thoi, ham luong tro
giam rd rét & nhom bd sung vitamin E, chimg t6 vitamin E gitip ting cuong kha ning
tich lity dudng chét trong co thé ca. Tuy nhién, khong cé sy tuong tac dang ké giita
nhiét 46 va vitamin E ddi véi cac chi tiéu nay. Nhin chung, nhiét do cao trong khoang
thich nghi (34°C) va b6 sung 400 mg/kg TA vitamin E gép phan cai thién tich liy
protein va lipid, nang cao chat luong sinh hoa co thé ca chim vdy vang giai doan
gidng.
3.2.3. Anh hudng ciia vitamin E va nhiét dp 1én ddp ting mién dich ciia ci chim viy vang
Bang 3.4 cho thay anh huong cua nhiét d6 va vitamin E 1én mot sé chi tiéu
huyét hoc ciia ¢4 chim vay vang giai doan giong dugc danh gia thong qua céac thong s6
nhu s6 luong bach cdu (WBC), hong ciau (RBC), hemoglobin (Hb), hematocrit (Hct),

tiéu cau (PLT), triglyceride va protein huyét twong.
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Bing 3.4 Anh hwéng ciia nhiét @ va vitamin E 1én mot so6 chi tiéu huyét hoc

WBC RBC PLT Triglyceride .

Nghiém thirc Hb (g/dL) Hct (%0) Protein (g/L)

(x103/mm?) (x10%/mm?) (x103/mm?) (mmol/L)
28:0 5,75%+0,07 1,79°+0,01 6,7+0,08 | 19,8+0,45 22,2+0,37 3,99+0,15 36,06°+0,63
28:400 6,51°+0,15 1,87%+0,03 7,12+0,09 | 22,12°+0,51 23,8+0,58 4,19+0,20 36,2°+0,46
31:0 6,65°+0,13 2,21°+0,03 | 6,92+0,27 | 21,92°+0,31 22,4+0,24 4,75+0,34 36,76°+0,39
31:400 7,15°+0,04 2,21°+0,03 7,9+0,34 | 22,78"+0,40 23,4+0,40 4,92+0,32 39,52°+0,46
34:0 6,35°+0,05 2,21°+0,04 | 7,42+0,29 | 22,08°+0,25 22,4+0,51 4,41+0,04 39,24°+0,38
34:400 7,549+0,13 3,11°4+0,05 | 8,98+0,27 | 25,68°+0,66 23,2+0,58 5,15+0,38 40,36"+0,56
Anh hudng cua nhiét do nudc
28 6,134 1,834 6,914 20,96 23 4,004 36,134
31 6,98 2,218 7,417 22,358 22,9 4,838 38,148
34 6,955 2,66° 8,28 23,88¢ 22,8 4,788 39,8°
Anh hudng ctia VE
0 6,25% 2,07% 7,01% 21,27% 22,33% 4,38 37,35%
400 7,077 2,4Y 8,0v 23,53 23,47 4,75 38,69
P-values (Two-way ANOVA)
Nhiét o <0,05 < 0,05 < 0,05 < 0,05 NS < 0,05 <0,05
VE <0,05 <0,05 <0,05 <0,05 <0,05 NS <0,05
Nhiét 46 x VE <0,05 < 0,05 NS <0,05 NS NS <0,05

S6 lieu duoc hién thi duoi dang trung binh cua 5 lan ldp lai. Cac gia tri co ky tw viét thwong khac nhau (a, b, ¢, d) trong mot cot cho biét sy khac biét y nghia
gilta cdc nghiém thirc thi nghiém. Cdc chit cdi viét hoa khdc nhau (A, B, C) trong mét cot cho thdy sw khdc biét ¥ nghia (P < 0,05) giita trung binh cdc mirc
nhiét dg. Cdc gid tri chir cdi viét hoa khdac nhau (X, Y) trong mét c¢ét cho thdy sw khdc biét y nghia (P < 0,05) giita trung binh cdc mirc vitamin E.
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Két qua & Bang 3.4 cho thay, nhiét d6 méi truong co tac dong dang ké dén hau hét
céc chi tiéu huyét hoc. S6 lwong bach cau, hong cau, Hb, Het, va protein huyét twong déu
tang dan khi nhiét do ting tir 28°C 1én 34°C. Tai muc nhiét 34°C, céc chi s6 nay dat gia tri
cao nhét, lan luot 1a WBC: 6,95 x 103%mm?3, RBC: 2,21 x 10%/mm3, Hb: 8,09 g/dL, Hct:
25,68%, va protein huyét twong: 40,56 g/L, cho thiy nhiét do cao hon trong pham vi thich
nghi clia ca gifip ting cuong hoat dong sinh 1y va kha ning mién dich tw nhién.
Triglyceride ciing ting cao nhit & mic nhiét 34°C (5,15 mmol/L), phan anh qua trinh
chuyén héa nang lugng tich cuc hon trong diéu kién nhiét d6 cao. Viéc bd sung vitamin E
(400 mg/kg TA\) ciing cai thién dang ké cac chi tiéu huyét hoc, dic biét 1a s6 lugng bach
cau, hong cau, Hb, Het, va protein huyét twong. So véi nhom khéng b sung vitamin E,
nhom bd sung 400 mg/kg TA c6 s lugng hong cau (2,44 x 108/mm3), Hb (8,09 g/dL), va
Hct (23,53%) cao hon 16 rét. Protein huyét twong ciing ting 1én 38,69 g/L ¢ nhém bo sung
vitamin E, so v&i 37,35 g/L & nhom d6i chimg. Piéu nay cho thay vitamin E c6 vai trd hd
trg tich cuc trong viée nang cao sirc khde va kha ning mién dich cta ca. Tuy nhién, khong
¢6 sy twong tac dang ké gitra nhiét 46 va vitamin E ddi véi cac chi tiéu nay, ngoai trir s6
luong tiéu cau (PLT), cho thdy tiéu cau khong bi anh hudng boi hai yéu t6 nay. Nhin
chung, nhiét d6 cao (34°C) va bd sung vitamin E (400 mg/kg TA) gitip cai thién cac chi
tiéu huyét hoc va chat lugng mau, gép phan ning cao kha ning chéng chiu va sirc khoe

tong thé ctia c4 chim vay vang trong giai doan gidng.

Dua trén bang 3.5, anh hudng ctia nhiét @6 va vitamin E 1én ham luong lysozyme
huyét thanh, hoat tinh bung n6 ho hap, hoat tinh thyc bao va chi s6 thuc bao cua ca
chim vay vang duoc thé hién rd qua cac thong sb duoc thu thap. Ham luong lysozyme
huyét thanh tang dan khi nhiét do ting tir 28°C 1én 34°C. Tai mirc nhiét 34°C,
lysozyme dat gia tri cao nhét (8,38 pg/mL), cho thay nhiét d6 cao hon trong pham vi
thich nghi cta ca thic déy hoat dong mién dich tu nhién. Hoat tinh bung nd hod hép va
hoat tinh thyuc bao ciing ting dang ké khi nhiét do tang, voi hoat tinh bung nd ho hap
dat gia tri cao nhat (1,48) & murc 34°C. Piéu nay cho thdy qua trinh chuyén hoa ning
luong va phan tng mién dich cta ca duge cai thién trong diéu kién nhiét d6 cao. Chi
s6 thuc bao ting nhe tir 28°C dén 34°C, dat gia tri cao nhit tai 34°C (2,00), chimg
minh nhiét d cao trong khoang thich nghi c¢é tac dong tich cuc dén kha nang thuc bao
clia ca. B6 sung vitamin E (400 mg/kg TA) cai thién dang ké ham luong lysozyme
(8,21 pg/mL), hoat tinh bung nd ho hip (1,36) va hoat tinh thuc bao (75,53%), so v4i
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nhom khong bd sung. Piéu nay khang dinh vai tro cua vitamin E trong viéc tang

cuong cac phan irng mién dich va chong oxy héa cua ca. Chi s6 thuc bao ciling cao hon

& nhém bd sung vitamin E (1,92) so véi nhom khong bod sung (1,87), phan anh tac

dong tich cuc cua vitamin E trong viéc cai thién kha nang chong lai céc tdc nhan gay

bénh. Khong c6 sy tuong tac dang ké gitra nhiét do va vitamin E di vdi cac théng sb

dugc nghién ctru, ngoai trir ham luong lysozyme va hoat tinh bung n6 ho hip. Nhiét d6

cao (34°C) trong pham vi thich nghi cta c4 va viéc bd sung vitamin E (400 mg/kg TA)

déu cé vai tro quan trong trong viéc tang cuong cac chi sO mién dich ty nhién nhu

lysozyme, hoat tinh thyc bao va bung nd ho hap. Nhiing két qua nay cho thiy su két

hop hop 1y gitta nhiét d6 mdi truong va bd sung vitamin E co thé giup tdi wu hoa sic

khée va kha nang mién dich cta cé chim vay vang trong diéu kién nudi trong.

Bang 3.5 Anh hwéng ciia vitamin E va nhiét do 1én ham lwong lysozyme huyét

thanh, hoat tinh bung n6 hé hap, hoat tinh thwc bao va chi s6 thwe bao ciia ca

chim vay vang

Lysozyme

Hoat tinh thue

Chi s thue

Nghiém thirc (Lg/mL) b0 b0 Bung n6 hd hap
28:0 6,70%0,33 69,80+1,85 1,78+0,06 1,22+0,04
28:400 7,52+0,59 73,80+2,75 1,90+0,06 1,25+0,03
31:0 7,1920,42 71,40£2,42 1,86+0,07 1,29+0,02
31:400 7,72%0,24 74,80+1,46 1,85+0,07 1,37+0,03
34:0 7,20+0,27 74,40+1,89 1,96+0,06 1,34+0,03
34:400 9,40%0,63 78,00+£1,73 2,02+0,06 1,48+0,03
Anh hudng ciia nhiét d6 nudc
28 7,117 71,8 1,84 1,232
31 7,46"8 73,1 1,86 1,338
34 8,38 76,2 1,99 1,41¢
Anh hudng ctia VE
0 7,03% 71,87% 1,87 1,29%
400 8,21 75,53 1,92 1,36
P-values (Two-way ANOVA)

Nhiét do <0,05 NS NS <0,05
VE <0,05 <0,05 NS <0,05
Nhiét d6 x VE NS NS NS NS

Sé lieu duoc hién thi dwoi dang trung binh cua 5 lan lap lai. Cac gia tri co ky tw viét thuong

khdc nhau (a, b, ¢, d) trong mét cét cho biét sw khdc biét y nghia gita cdc nghiém thire thi nghiém.

Cdc chir cdi viét hoa khdc nhau (4, B, C) trong mét cot cho thdy sw khdc biét y nghia (P < 0,05) giita

trung binh cac muc nhiét do. Cac gia tri chir cdi viét hoa khéc nhau (X, Y) trong mot cot cho thdy sy

khac biét y nghia (P < 0,05) giita trung binh cdc mirc vitamin E.
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3.2.4. Thado ludn

Do bién ddi khi hau, cac m6 hinh nhiét d6 toan cau da thay doi ro rét va duoc du
doan s& thay ddi theo hudng khic nghiét hon. Diéu nay s& anh hudéng dén thé luc va
hiéu suét cua céac loai c4, nhit 1a ca & vung nhié¢t doi. Ca nhiét do1 co6 gidi han nhiét
khac véi ca nude lanh va nude 4m. Chung s& chét ¢ nhiét do tir 10°C dén 20°C va hau
hét ngimg phat trién & nhiét d6 dudi 25°C [31]. Mot sb nghién ciru trén ca ving nhiét
d6i cho thay, c4 Psammoperca waigiensis [73] sinh trudng va dap tng mién dich tét &
28°C, & hudng nguoc lai, ting truéng va dap tmg mién dich cia c4 giam manh khi
duoc nudi & nhiét do 34°C, nhiét d6 32°C uc ché sy tiét collagen loai II cua Au trung ca
T. ovatus so véi 24°C va 28°C [58] hay cac chi s6 huyét hoc cua ca P. hypophthalmus
tang cao ¢ 35°C so voi mtrc nhiét 27°C va 31°C [100]. Trong nghién ctru hién tai, co
su khac biét vé murc nhiét t6i wu cho ting truong va dap tng mién dich cua c chim
vay vang so v4i cac loai ca trén. Ca chim ting truong va dap Gmg mién dich tot nhat &
murc nhiét 34°C va c6 xu hudng giam dan khi ha nhiét d6 xuéng 28°C. Bén canh do, so
v6i mire nhiét toi wu cho sinh truéng va phat trién ciia ca chim vay vang 1a 27°C duoc
FAO cong bd trude day, ca chim trong nghién ciru nay sinh trudng tot & murc nhiét kha
cao. Sy khac biét ndy c6 thé do ca chim vay vang thudc nhom ddi tugng séng ving
nhiét d6i, thich nghi t6t véi nhiét d6 cao nén sau mét thoi gian dai tiép xuc véi nhiét
dd cao tai Khanh Hoa da thich nghi véi diéu kién nhiét d6 moi truong nudc moi. biéu
nay da dugc Islam (2021) nhan dinh, kha nang chiu nhiét cia ca noéi chung phu thudc
vao loai, dac tinh di truyén, tudi tac, cac giai doan phat trién, dic diém sinh Iy va qua
trinh tiép xtc v6i nhiét trude d6. Ca c6 thé thich nghi véi su gia ting cia nhiét do moi
truong nudc dén mot gi61 han nhét dinh mic du trude d6 mirc nhiét nay nam ngoai
nguong chiu dung nhiét d cua ca [67].

Ca chim vay vang trudc day la loai hep nhiét, gidi han nhiét d6 cua ca la 24°C —
28°C, sinh truong va phat trién toi wu & muc nhiét 27°C. Kha ning chiu nhiét cia ca
kém, dudi 12°C c4 khong hoat dong va cd nguy co tir vong, trén 33°C trong vai ngay
thi c4 s& tir vong [50]. Tuy nhién, mot nghién ctru gan ddy trén ca nhiét d6i d chi ra
rang, ca T. blochii co tdc d6 ting trudng tot, ty 16 séng cao va phan tng chong oxy hoa
hiéu qua & nhiét d6 32°C trong diéu kién dugc kiém soat tét [102]. Trong nghién ctru
nay, muc nhi¢t 34°C dugc chon dé nghién ctru gidi han chiu nhi¢t & ca chim vay vang

giai doan giéng, két qua hién tai cho thay c4 chim vdy vang sinh truong va dap ung
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mién dich t6t & mirc nhiét tir 28°C - 34°C, tét nhét & 34°C, dong thoi khong c6 mot ca
thé nao chét & nhiét do nay. Qua d6 cho thiy gi6i han nhiét do cua ca chim vdy vang
d3 duoc mo rong va ca thich nghi tét v6i diéu kién nhiét d6 cao nén gi6i han nhiét
trong nghién ctu hién tai dugc xem la gidi han thich nghi méi cua ca thi nghiém.
Trong gii han nay, khi nhiét do cang tang thi tbc do cac phan tmg ctia qué trinh trao
d6i chat trong co thé ca ting dan dén toc d6 ting trudng cang manh, didu nay thé hién
qua sy tang truong vé chiéu dai va khdi luong cua ca, ciing voi d6 1a cac chi s6 huyét
hoc ciing ting hon dap Gmg nhu ciu trao d6i chit cua co thé.

Nhiét d6 thi nghiém khong anh huong thanh phéan sinh hoa cia ca chim vay vang
trir ham luong lipid tong s6. Luong lipid ciia c4 giam dan khi ting nhiét d6 tir 28°C 1én
34°C, thap nhit ¢ nghiém thirc 34°C. Piéu nay ciing hoan toan hop 1y khi nhu cau trao
d6i cht cia ca chim vay vang trong diéu kién nhiét d6 cao 34°C, ca can ning lugng
nhiéu hon nén viéc phén giai lipid dé cung cp nang lugng cho cac hoat dong cia ca la
tat yéu. Bén canh d6, nhiét do c6 anh huong 1én chi tiéu mién dich 13 ham lugng
lysozym huyét thanh va bung né hoé hap nhung khong anh hudong dén hoat tinh thyc
bao va chi s6 thuc bao. Ham luong lysozym huyét thanh va cac chat diét khuan manh
dugc san sinh trong qua trinh bung nd hd hip cua dai thuc bao ca chim vy vang cao
nhat khi dugc nudi ¢ 34°C va giam dan khi nuoi ¢ 28°C. Theo Magnadottir (2005),
thuc bao 13 mot trong nhitng qua trinh quan trong nhit & dong vat bién nhiét boi qua
trinh nay it bi anh hudng bai nhiét 46 [85]. Cung véi d6, Biller (2018) cho rang qua
trinh bung nd hd hip san sinh cic chat diét khuin manh bi anh huong dang ké boi
nhiét do [29]. Nhu vay, hoat tinh thuc bao va bung n6é hd hip cua bach cau ca chim
vay vang trong thi nghiém nay trung hgp v6i nhan dinh cua Magnadottir (2005) va
Biller (2018).

Kha ning tiéu diét vat la cia hé mién dich tu nhién khong chi phu thudc vao qua
trinh thue bao cua bach cau, qué trinh phan cit vat la bai cac chat oxi hoa manh sinh ra
ttr hién tugng bung nd hod hép cua dai thuc bao ma con phu thudc vao mot trong nhirng
thanh phan dich thé cua hé mién dich 13 lysozyme. Lysozyme 13 mot phan tir quan
trong cua hang rao dich thé trong hé théng mién dich ty nhién, c6 kha ning pha huy
vach té bao vi khuan gram duong, tiéu diét va ngin chin sy xdm nhép cta ching
[108]. Do tinh chat bién nhiét cua co thé ca theo nhiét d6 moi truong nén nhiét d6 anh

huong manh mé dén chirc niang mién dich cua cé, trong d6 co viéc chi phdi ham lugng
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cling nhu hoat tinh lysozyme huyét thanh. Nhiéu nghién ctru di ching minh ham
lwong lysozyme huyét thanh ca bi anh hudng boi su thich nghi cua ca & cac murc nhiét
d6 khac nhau. Fletcher va White (1976) da bao cao mirc lysozyme trong huyét thanh
c4 bon Pleuronectes platessa L. giam 70% khi sdng & nhiét d6 thap (5°C) trong 3
thang [51]. Xu hudng twong tu ciing duoc thiy ¢ ca chép Cyprinus carpio L. (trich
[108]), ca Sparus aurata [118]. Nguoc lai, Kumari va cs (2006) bao cao mic
lysozyme thap nhit ¢ nhiét do moi trudng cao nhat (32,5°C) ¢ ca da tron chau A
Clarias batrachus [71]. Tuong tu, lwon Nhat Ban Anguilla japonica séng & diéu kién
nhiét do 20-30°C c¢6 ham luong lysozyme huyét thanh thap hon so v6i nhiét ¢ 15°C
(trich [108]). Trong nghién ctru hién tai, ham lugng lysozyme huyét thanh ca chim vay
vang ting dan trong pham vi nhiét do thich nghi ciia ca tir 28°C dén 34°C. Trong do,
luong lysozym dat cao nhat & mirc nhiét do 34°C.

Vitamin E 1a mot chat chdng oxy hda manh, cd kha ning bao vé mang té bao
khoi tac hai cua quéa trinh oxy hda. Cung véi PUFAs, vitamin E duoc tich hop vao
mang té bao va bao vé 16p vo bén ngoai cua té bao khoi cac goc tu do di qua. So véi
cac chat chdng oxy hda khac, né bao vé PUFAs va mang té bao rat hiéu qua. Vai tro
cta vitamin E ddi véi ca chim vay vang dd dugc minh ching & thi nghiém 1 va nhiéu
nghién ctru dugc thao luan ¢ thi nghiém 1. Két qua thi nghiém 2 ciing cho thay vitamin
E anh huong dang ké dén sinh truong, sinh hoa, cac chi sé huyét hoc va ham luwong
lysozyme huyét thanh cua c& chim vay vang.

Thuc bao 13 mot co ché thiét yéu ctia mién dich tu nhién va qua trinh nay duoc
xem nhu mdt thong s6 danh gia tinh trang mién dich & mot s6 loai ca dudi tac dong
ctia nhiéu yéu t6, trong d6 c6 yéu to dinh dudng [29]. Pén nay, c6 rat it nghién ciru vé
anh huong cia vitamin E 1én chtc ning thuc bao ciia ca. Tuy nhién, & dong vat dang
nhiét, vai trd cua vitamin E ddi véi cac té bao thyc bao va anh hudng cta nd 1én hoat
tinh thyc bao cta bach cau di duogc nghién ctru k§. N6 dugc xem nhu mot chét kich
thich mién dich va khi dugc bo sung v6i ham luong cao hon nhu cau dn hang ngay s&
chi phéi hoat dong thuc bao cua bach cau. Nghién ctru hién tai cho théy vitamin E
dugc bd sung vao thire dn ¢ anh hudng dén chic ning thuc bao cila ca chim vy vang
giai doan giéng. Mic du ca & cic nghiém thic khong bo sung vitamin E van khoe
manh trong sudt thoi gian thi nghiém, khong c6 bat ky ddu hiéu bat thudng nio trén co

thé ciing nhu hoat dong sdng hang ngay nhung hoat tinh thyc bao va chi s6 thuc bao
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giam dang ké so véi nhom ca dugce bod sung vitamin E. Két qua nay twong dong véi
nghién ctru trén ca hdi van Oncorhynchus mykiss [36]. Theo Blazer (1991) nhan dinh,
mot s6 nghién ctru cho thdy kha ning thuc bao cua bach cau ting 1én khi ca dugc bd
sung vitamin E & muc rat cao, dong thoi ciing c¢6 nghién ctru chirng minh kha ning
thuc bao cua bach cau phu thudc vao liéu luong vitamin E bo sung [30]. Do dé, su
khéc biét vé kha nang thyc bao trong nghién ctru hién tai so véi mét ) nghién cuu
khac c6 thé lién quan dén ham luong vitamin E duoc bd sung vao thiic dn cho ca.

Bung n6 ho hip 1a két qua cua qué trinh thyc bao cua dai thuc bao va bach cau
trung tinh, giai doan nudt va tiéu diét vat la cta cac té bao nay chua thuc su l1a nguyén
nhan dé qua trinh bung nd hd hip xay ra ma nd c¢6 thé duoc hoat héa ngay khi mam
bénh bam vao mang dai thuc bao [110]. San pham cta qua trinh bung n6 ho hap 1a cac
chét c6 kha ning diét khuan manh, cac gdc oxy tu do, cac loai oxy phan tmg nhu: Oz,
HO®, ROO’, RO, NO, H202, HCIO. Tuy nhién, c4c loai oxy phan tng khi vuot qua
nhu ciu cua co thé lai ¢ anh huong bat loi dén chinh kha nang thuc bao cua dai thuc
bao va bach cau trung tinh bdi cac gdc tu do nay tan cong, giy ton thuong mang cac té
bao mién dich [29]. Vitamin E bao vé mang dai thuc bao khoi nhitng ton thuong bdi
cac g tur do, cac loai oxy phan tmg nhu peroxide, superoxide sinh ra trong qué trinh
bung nd hé hap [30]. Do vy, viéc khong bd sung vitamin E trong thi nghiém hién tai
cling c6 thé di anh hudng dén qua trinh bung ndé hd hip cua bach ciu, cac loai oxy
phan tng. Két qua cho thay & nhém khong duoc bd sung vitamin E, chi tiéu nay thp
hon so véi nhom duge bd sung vitamin E.

Theo Sayed (2021), nhiét d6 1a mot trong nhiing yéu t6 anh huong dang ké dén
nhu cau vitamin E cua c4, hay néi cach khac 1a c¢6 sy anh hudng twong tac giita
vitamin E va nhiét d6 1én ca, tuy nhién dén nay nhan dinh nay chwa duoc minh ching
nhiéu & dong vat thity san. Chi méi c6 Chen (2004) cho thay vai tro ciia vitamin E
trong vi¢c nang cao ty 1¢ séng, ham lugng vitamin E ndi tang va cac chi $6 huyét hoc
ctia ca golden shiner Notemigonus crysoleucas khi séng trong diéu kién nhiét do cao
[32]. Nghién clru & dong vt trén can cho thay, vitamin E 1a hang phong thu dau tién
trong viéc chéng oxi hoa lipid do tic dung cua nhiét. Néu nhiét do méi trudng sdng
taing cao lam giam ham luong vitamin E trong huyét thanh, do d6, viéc bd sung
vitamin E vao thirc dn dé nang cao stc khoe cho vat nuoi trong diéu kién nhiét do cao

1a can thiét [61]. Trong nghién ciru hién tai, ngoai trir ham luong lipid tong sd cia co
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thé, s6 lugng bach cau, hdng ciu, ham luong Het va protein huyét thanh bi anh huéng
tuong tac gitra vitamin E va nhiét d6 thi cac chi tiéu vé ting truéng, hiéu qua sir dung
thirc 4n, thanh phan sinh hoa co thé va dap ung mién dich ty nhién cia ca chim vy
vang déu khong bi tac dong dong thoi cua 2 yéu td ndy. Nhiét d6 thi nghiém nam trong
ngudng thich nghi ctia ca chim nén co thé ca chua bi nhiing ton thuong dang ké do céc
gbc ty do dugc sinh ra trong qué trinh cing thang boi nhiét d6 cao gdy nén, do d6 vai
tro bao vé cua vitamin E chdng lai tén thuong té bao, chdng lai cac gbe tu do dudi tac
dong cua nhiét do cao chua duogc thé hién trong nghién ctru nay. Do do, nghién ctu
tiép theo can xac dinh gi61 han nhiét do cao ma cé chim vay vang cé thé chiu dung
duoc dé tiép tuc thir nghiém xac dinh tuong tac gitra vitamin E va nhiét d0 1én cac hoat
dong sinh 1y cua ca.
3.3. Anh hwéng ciia ham lweng vitamin C b6 sung vao thirc dn dén sinh truéng va
chi s6 mién dich ciia ¢4 chim vAy vang
3.3.1. Anh huéng ciia ham lwong vitamin C b6 sung vao thirc dn dén sinh truéng va
hiéu qua swr dung thirc an cua ca chim vdy vang

Tuong quan gitra ham luong vitamin C b sung vao thirc dn véi téc do ting
truong dic trung (SGRw) va hé sb chuyén d6i thirc dn (FCR) cta ca chim vay vang

duoc thé hién rd trong Hinh 3.12.
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Hinh 3.12 Sy twong quan giira him lweng vitamin C va téc dd ting truwéng dic
trung (a), hé s6 chuyén déi thic in (b)
Hinh 3.12 cho thay sy twong quan giita ham lugng vitamin C b6 sung véo thirc
in va tbc do tang truong dic trung (SGRw) cling nhu hé sb chuyén dbi thic dn
(FCR) cta ca chim vay vang dugc thé hién rd. Trong Hinh 3.12 (a), toc do ting

truong dic trung (SGRw) ting dan khi ham luong vitamin C bd sung ting 1én, dat
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gia tri t6i vu tai mirc 110,19 mg/kg TA. Sau ngudng nay, SGRw giam nhe va dan 6n
dinh, chung to rang bd sung qué lidu vitamin C khéng tiép tuc cai thién ting trudng
ctia c4. Hé s6 tuong quan cao (R = 0,8184 & muc t6i vu va R? = 0,9978 khi 6n dinh)
cho thly mbi quan hé chit ché giita ham luong vitamin C va tdc do ting trudng.
Trong Hinh 3.12 (b), hé s6 chuyén déi thitc dn (FCR) giam déan khi ting ham lugng
vitamin C, v6i gid tri thip nhit dat & mtc 105,68 mg/kg TA. Sau ngudng nay, FCR
ting nhe va dan 6n dinh, phan anh rang viéc bd sung vitamin C vuot ngudng toi vu
khong mang lai hiéu qua cai thién st dung thic an. Hé sb twong quan cao (R =
0,8087 & muc giam va R? = 0,9999 khi on dinh) khéng dinh d¢ tin cdy cao cua két
qua. Tom lai, ham luong vitamin C tdi vu bd sung vao thic an dé dat toc do tang
truong cao nhat va hiéu qua st dung thtrc 4n tot nhat cho ca chim vdy vang 13 khoang
105-110 mg/kg TA. Bo sung vuot ngudng nay khong mang lai loi ich thém, tham

chi ¢ thé lam giam hiéu qua tang trudng va st dung thirc an.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chit cdi khdc nhau trén cdc cét thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.13 Chiéu dai (a, c¢) va khdi lwong (b, d) é cac mikc bd sung vitamin C
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Hinh 3.13 cho thay anh hudng cta cic mitc bd sung vitamin C (mg/kg TA) Ién
chiéu dai (L), khdi luong (W), tbe d6 ting trudéng dic trung (SGR), va hé sd ting
truong twong ddi (SGRw) cua ca chim vay vang dugc phan tich 16 rang. Chiéu dai (L)
& hinh 3.13 (a), chiéu dai cta ca ting 1én dang ké khi bd sung vitamin C & mirc tir 50—
800 mg/kg TA so véi nghiém thtrc khong b sung (0 mg/kg TA). Chiéu dai dat gia tri
cao nhat khoang 14,5 cm ¢ mirc 100-800 mg/kg TA, khong c6 su khac biét dang ké
gifta cac mirc bo sung nay. Khéi luong (W) & Hinh 3.13 (b), khdi lugng ca ting cao
nhat khi b6 sung vitamin C & muac 200 mg/kg TA (khoang 43-44 g). O cac mirc bd
sung 50, 100 va 400 mg/kg TA, khi luong ca ciing cao hon nghiém thtric khong b
sung, nhung giam nhe khi ham lugng vitamin C dat 800 mg/kg TA, cho thay viéc bd
sung qué lidu c6 thé lam giam hiéu qua ting truong. Toc do tang trudong dic trung
(SGR) & Hinh 3.13 (c) cho thiy téc d6 ting truong dic trung cua cé ting cao khi bd
sung vitamin C tir 50-200 mg/kg TA, dat khoang 1,4%/ngay. O muc 800 mg/kg TA,
SGR giam nhe so véi cac nghiém thirc bd sung thap hon. Hé s tang trudng twong d6i
(SGRw) & Hinh 3.13 (d) chi ra rang SGRw dat gia tri cao nhat (khoang 3,0%/ngay) ¢
mirc bd sung vitamin C tir 100—200 mg/kg TA. Cac muc bod sung cao hon (400-800
mg/kg TA) khong cai thién thém hiéu qua tang truéong. Nhin chung, bd sung vitamin C
trong khoang tir 100-200 mg/kg TA mang lai hiéu qua t6t nhat vé chiéu dai, khoi
luong, toc do ting trudng dic trung, va hé sb ting trudng twong dbi cho ca chim vy
vang. Bo sung vuot ngudng nay khong mang lai loi ich thém va c6 thé 1am giam hiéu

qua tang truong.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE).

Hinh 3.14 Chi sé gan (a) va chi s6 ndi tang (b) é cac mirc bd sung vitamin C
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Hinh 3.14 cho thay anh hudng cta cic mirc bd sung vitamin C (mg/kg TA) Ién
chi s6 ndi tang (VSI) va chi sd gan (HSI) cua c4 chim vay vang dugc phan tich nhu
sau: Chi sd ndi tang (VSI) ¢ Hinh 3.14 (a), chi sb6 noi tang cua ca dao dong tur khoang
7,0-7,5 va khong c6 su khac biét dang ké giita cic nghiém thirc bd sung vitamin C, ké
ca khi khong b sung (0 mg/kg TA) hoidc bd sung & cac muc 50, 100, 200, 400, va 800
mg/kg TA. Diéu nay cho thiy rang vitamin C khong c6 anh huéng rd rét dén ty 18 noi
tang so véi tong khéi luong co thé ca trong diéu kién thi nghiém. Chi s6 gan (HSI) &
Hinh 3.14 (b), chi sé gan dao dong tir khoang 1,4—1,6 va ciing khong c6 su khac biét
dang ké gifta cac mirc bo sung vitamin C. DU bo sung vitamin C & cic muc khac nhau,
kich thudc va trong lugng gan cia ca van duy tri on dinh. Nhin chung, viéc bd sung
vitamin C & cac mic tir 0-800 mg/kg TA khong anh huong dang ké dén chi sd noi
tang va chi sd gan cta ca chim vay vang. Diéu nay phan anh su 6n dinh vé mit ty 18

ndi tang va gan cua ca trong diéu kién thi nghiém.
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S6 liéu biéu dién: Trung binh + sai $6 chudn (TB £+ SE). Ky hiéu chir cai khac nhau trén cdac cot thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.15 Lwong thirc iin c4 sir dung (a) va hé sé chuyén doi thire dn (b) ciia ca &
cac mirc bo sung vitamin C

Hinh 3.15 cho thiy luong thirc 4n ca sir dung (FI) va hé s6 chuyén doi thirc dn
(FCR) cua ca chim vay vang dugc phan tich nhu sau: Lugng thirc an ca sir dung (FI) ¢
Hinh 3.15 (a), lvong thtc an ca st dung giam dang ké khi bo sung vitamin C tir 50—
200 mg/kg TA, voi gia tri thap nhat & mic 200 mg/kg TA. O muc bd sung 400 mg/kg
TA, FI ting nhe nhung van thip hon nghiém thirc khong bd sung vitamin C (0 mg/kg
TA). Tai mirc 800 mg/kg TA, FI tiép tuc ting va cao hon cic nghiém thirc bd sung
thip hon. Két qua nay cho thdy viéc bd sung vitamin C & muc vira phai (50200
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mg/kg TA) gitp ca sir dung thirc an hiéu qua hon. Hé sb chuyén d6i thirc an (FCR) ¢
Hinh 3.15 (b), FCR giam 3 rét khi bd sung vitamin C tir 50—200 mg/kg TA, dat gié tri
thap nhit tai mirc bd sung 200 mg/kg TA, phan anh hiéu qua str dung thirc dn cao nhat.
O mtrc bd sung 400 mg/kg TA, FCR ting nhe, va & mtc 800 mg/kg TA, FCR ting rd
rét, gin bang nghiém thtrc khong bd sung vitamin C. Piéu nay cho thiy viéc bd sung
vitamin C vuot mtc 200 mg/kg TA c6 thé 1am giam hiéu qua sir dung thirc dn. Nhin
chung, b sung vitamin C tir 50-200 mg/kg TA gitip cai thién hiéu qua sir dung thirc
in cua ca chim vay vang, voi mirc 200 mg/kg TA 14 t6i wu nhit. BS sung vuot ngudng
nay (400-800 mg/kg TA) khong mang lai lgi ich thém va tham chi 1am suy giam hi¢u

qua st dung thure an.
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S6 liéu biéu dién: Trung binh + sai $6 chudn (TB £ SE). Ky hiéu chir cai khac nhau trén cac cot thé
hién sai khdc cé y nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.16 Hi¢u qua st dung protein ciia ca & cac mirc bo sung vitamin C.

Hinh 3.16 cho thiy hiéu qua sir dung protein (PE) cua c4 chim vAy vang cho thay
hiéu qua sir dung protein ting dang ké khi bo sung vitamin C vao khau phan an tir 50—
200 mg/kg TA, voi gia tri PE cao nhét dat khoang 1,3—1,4 tai mtc b6 sung 200 mg/kg
TA. Sau ngudng nay, hiéu qua s dung protein giam nhe ¢ mirc 400 mg/kg TA va
giam rd rét tai mac 800 mg/kg TA, thap hon so v&i mirc bd sung 200 mg/kg TA nhung
van cao hon nghiém thirc khong bo sung vitamin C (0 mg/kg TA), noi PE dat gia tri
thip nhit. Nhu vy, bd sung vitamin C & muac 200 mg/kg TA 14 t6i wu dé cai thién hiéu
qua sir dung protein cta ca chim vay vang. Viéc bd sung vuot qua ngudng ndy (400—
800 mg/kg TA) khong mang lai loi ich dang ké va tham chi c¢6 thé 1am giam hiéu qua
st dung protein.
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3.3.2. Anh hwéng ciia ham lwong vitamin C bé sung vao thirc dn dén thanh phén

sinh hoa co thé ca chim vdy vang

Két qua anh huong ciia vitamin C 1én thanh phan sinh héa co thé ca chim vay

vang dugc trinh bay trong bang 3.6

Bang 3.6 Thanh phan sinh héa co thé ca khi sir dung thirc in v6i ham lwong

vitamin C khac nhau

Murc vitamin C bo sung

(malka TA) Am (%) Tro (%) Protein (%)  Lipid (%)
0 68,85+0,56 5,31+0,32 18,09+0,18* 7,41+0,112
50 68,98+0,67 4,66%0,62 18,46+0,03" 8,28+0,32°
100 68,66+0,48 5,08+0,55 19,8+0,06¢  10,75+0,28¢
200 69,46+0,33 4,94+0,17 19,57+0,09¢ 10,36+0,07¢
400 69,5%0,22 4,51+0,12 19,14+0,09° 9,86+0,28°
800 69,27+0,13 4,89+0,37 18,72+0,12° 8,86+0,18"

S6 liéu duwoc trinh bay duéi dang GTTB£SE. Cdc chit cdi khdc nhau trén ciing mét cot thé hién su
khdc biét ¢é ¥ nghia thong ké (P<0,05).

Dua trén Bang 3.6, thanh phan sinh hoa co thé ca chim vay vang thay doi tuy
theo mirc d6 bd sung vitamin C trong khau phan in. D6 4m co thé ca ting dan khi ham
luong vitamin C bd sung ting 1én, dao dong tir 68,85% & nghiém thirc khong bd sung
(0 mg/kg TA) dén 69,27% & mirc bd sung cao nhat (800 mg/kg TA). Tuy nhién, sy
khac biét nay khong dang ké giita cac nghiém thirc. Him luong tro giam dang ké khi
bd sung vitamin C, voi gia tri thip nhét 13 4,51% & muc bo sung 400 mg/kg TA. Két
qua nay cho thiy bo sung vitamin C c6 thé lam giam luong tro tich liy trong co thé ca.
Ham lugng protein ting dang ké ¢ mirc bo sung tir 50—200 mg/kg TA, dat gia tri cao
nhat (19,66%) tai mic 200 mg/kg TA. Sau d6, ham lugng protein giam nhe & muc bd
sung 400-800 mg/kg TA nhung van cao hon so v6i nghiém thic khong bod sung. Him
luong lipid dat gié tri cao nhat (10,75%) & mirc bo sung 200 mg/kg TA va giam nhe &
cac mirc cao hon (400-800 mg/kg TA). Diéu nay cho thiy bd sung vitamin C & mtc
pht hop gitip cai thién tich Iy lipid trong co thé c4. Nhu vay, bo sung vitamin C trong
khoang 200 mg/kg TA 14 t6i wu dé cai thién ham luong protein va lipid tong s6 cta ca
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chim vay vang, dong thoi giam ham lugng tro. BO sung vuot qua ngudng nay khong
mang lai oi ich bo sung dang ké va c6 thé 1am giam hiéu qua tich lily protein va lipid.
3.3.3. Anh hwéng ciia ham lwong vitamin C b sung vao thivc én dén ddp teng mién
dich cua ca chim vdy vang

Tac dong ctia ham luong vitamin C bd sung vao thic dn d6i v6i dap Gtng mién

dich cua ca chim vay vang duogc trinh bay trong Hinh 3.17.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB + SE). Ky hiéu chi cdi khdc nhau trén cdc cot the
hién sai khéc c6 ¥ nghia théng ké (P < 0,05) giita cdc nghiém thitc thi nghiém.
Hinh 3.17 Ham lwong lysozyme (a) va s6 hrong tiéu cau (b) & cac mire vitamin C
Két qua & Hinh 3.17 cho thdy anh hudng ciia cac mirc bd sung vitamin C 1én ham
luong lysozyme va so luong tiéu cau (PLT) ciia ca chim vy vang. Ham luong lysozyme
& Hinh 3.17 (a) ting dang ké khi bo sung vitamin C tir 50 dén 200 mg/kg TA, dat gia tri
cao nhit khoang 9,0 pg/ml & mirc bo sung 200 mg/kg TA. O mirc bd sung 400 mg/kg TA
va 800 mg/kg TA, ham lugng lysozyme giam nhe nhung van cao hon nghiém thirc khong
b6 sung vitamin C (0 mg/kg TA), noi gia trj thip nhat khoang 6,7 pg/ml. Diéu niy cho
thay vitamin C ¢6 vai trd quan trong trong viéc kich thich hoat dong mién dich tuy nhién
clia ca théng qua viée ting cudng ham luong lysozyme. Trong khi do, sb lugng tiéu cau
(PLT) ¢ Hinh 3.17 (b) dao dong trong khoang 22,5-23,5 x 10°/mm? va khong c6 sy khac
biét dang ké giita cac nghiém thirc. Két qua nay chi ra rang b6 sung vitamin C khong anh
hudng 16 rét dén sb luong tiéu cu cua ca chim vay vang. Nhu vy, bo sung vitamin C &
mirc 200 mg/kg TA 1a ti wu dé ting cuong ham lugng lysozyme va hd trg hé mién dich

cua ca. Tuy nhién, vitamin C khong c6 tdc dong dang ké dén so6 lugng ti€u cau.

Hinh 3.18 trinh bay anh hudng cta cic muc bo sung vitamin C 1én sb luong hong

cau (RBC) va bach cau (WBC) ctia ¢4 chim vy vang. SO lwong hdng cau (RBC) ¢ Hinh
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3.18 (a) ting dang ké khi bo sung vitamin C, dat gié tri cao nhat & muac 400 mg/kg TA véi
khoang 3,1 x 10%mm?. O muc bd sung 800 mg/kg TA, s6 luong héng ciu giam nhe
nhung van cao hon nghiém thtrc khong bo sung vitamin C (0 mg/kg TA), noi gia tri thap
nhat khoang 2,5 x 10%/mm®. Piéu nay cho thdy vitamin C c¢6 tic dung tich cuc trong viéc
tang cudng sb lwong hong cau, hd trg kha ning van chuyén oxy trong co thé ca. S luong
bach cau (WBC) ¢ Hinh 3.18 (b) ting dan theo muic bd sung vitamin C, dat gia trj cao
nhit & mic 800 mg/kg TA véi khoang 7,0 x 103%mm?, cao hon dang ké so voi nghiém
thirc khéng bd sung vitamin C (0 mg/kg TA), noi s6 lugng bach ciu thip nhat, khoang 5,5
x 10%/mm?. Két qua nay phan anh vai tro quan trong cia vitamin C trong viéc ting cuong
kha ning mién dich cua ca thong qua viéc gia ting sd lugng bach cau. Nhu viy, bd sung
vitamin C & mirc 400-800 mg/kg TA gitp cai thién rd rét s6 lwong hong cu va bach cau
clia ¢4 chim vy vang, hd trg qua trinh van chuyén oxy va ting cuong kha nang mién dich

tu nhién cua ca.
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S6 liéu biéu dién: Trung binh + sai s6 chudn (TB £ SE). Ky hiéu chit cdi khdc nhau trén cdc cot thé
hién sai khac co y nghia thong ké (P < 0,05) gitta cac nghiém thirc thi nghiém.
Hinh 3.18 S6 lwgng hong ciu (a) va bach céu (b) & cac mirc bo sung vitamin C
Két qua ¢ Hinh 3.19 trinh bay anh huéng ciia cac mirc bo sung vitamin C 1én ham
luong hemoglobin (Hb) va hematocrit (Hct) cua cd chim vay vang. Ham lugng hemoglobin
(Hb) ¢ Hinh 3.19 (a) ting 16 rét khi bd sung vitamin C vao khau phan an, dat gia tri cao
nhat khoang 7.8 g/dL & cac mirc bd sung tir 50-800 mg/kg TA, cao hon dang ké so voi
nghiém thtrc khong bd sung vitamin C (0 mg/kg TA), noi gia tri thip nhit 1a 6,5 g/dL.
Khong c6 su khac biét ¥ nghia gitta cac mirc bd sung tir 50 mg/kg TA trd 1én, cho thay
vitamin C ¢ mirc nay da dat hiéu qua t6i vu trong viéc cai thién ham luwong hemoglobin.

Hematocrit (Het) & Hinh 3.19 (b) ciing ting dang ké khi bo sung vitamin C, dat gia tri cao
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nhét khoang 24% & mirc 100-400 mg/kg TA. O muc bd sung 800 mg/kg TA, ty 1& Het
giam nhe nhung van cao hon nghiém thirc khong bd sung vitamin C (0 mg/kg TA), noi gia
tri thap nhat 13 20%. Két qua nay cho thiy vitamin C c6 vai trd quan trong trong viéc cai
thién ty 18 thé tich hong ciu trong mau, ting cudng chirc ning van chuyén oxy. Nhu vay, bd
sung vitamin C tir 50-400 mg/kg TA gitp cai thién t6i vu ham lugng hemoglobin va ty 18
hematocrit ciia ca chim vay vang, hd trg hiéu qua qué trinh trao d6i khi va ting cuong kha

ndng van chuyén oxy trong mau.
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Hinh 3.19 Ham lwong hemoglobin (a) va hematocrit (b) & ciAc mirc bo sung vitamin C
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S6 liéu biéu dién: Trung binh + sai $6 chudn (TB £+ SE). Ky hiéu chir cai khac nhau trén cac cot thé
hién sai khdc cé ¥ nghia thong ké (P < 0,05) gitta cdc nghiém thirc thi nghiém.

Hinh 3.20 Ham luwong triglyceride (a) va protein huyét twong (b) é cac mirc bo

sung vitamin C

Két qua ¢ Hinh 3.20 trinh bay dnh huéng cia cac muc bd sung vitamin C lén
ham luong triglyceride va protein huyét twong cta ca chim vdy vang. Ham luong

triglyceride trong mau & Hinh 3.20 (a) khong c6 sy khac biét dang ké giita cac mirc bd
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sung vitamin C, dao dong tir 4,5 dén 5,0 mmol/L. Piéu nay cho thdy viéc bd sung
vitamin C vao khiu phan an khong anh hudng 1 rét dén ham luong triglyceride trong
huyét thanh cta ca chim vay vang. Ham luong protein huyét twong ¢ Hinh 3.20 (b)
tang dang ké khi bo sung vitamin C tir 50-200 mg/kg TA, dat gia tri cao nhat khoang
39 g/L ¢ mic 200 mg/kg TA. Khi b6 sung vitamin C & mirc 800 mg/kg TA, ham
lwong protein huyét trong giam so voi mie 200 mg/kg TA nhung van cao hon nghiém
thirc khong bo sung vitamin C (0 mg/kg TA), noi gia tri thip nhét 13 34 g/L. Két qua
nay cho thay vitamin C c6 vai tro tich cyuc trong viéc cai thién ham lwgng protein huyét
tuong, hd tro chirc nang sinh 1y va mién dich cia ca. Nhu vay, bo sung vitamin C tir
50-200 mg/kg TA cai thién hiéu qua ham luong protein huyét twong cta ca chim vy
vang, trong khi ham lugng triglyceride khong bi anh huong dang ké boi cac mitc bo

sung vitamin C.

3.3.4. Anh hwéng ciia ham lwong vitamin C bé sung vao thirc dn dén hinh thdi

xwong cd chim vdy vang

Sau 10 tudn thi nghiém, két qua (Hinh 3.21) cho thdy, vitamin C khong anh

huong dén hinh thai xwong ca chim vay vang giai doan giéng.
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400 mg/kg TA 800 mg/kg TA

Hinh 3.21 Hinh thii xwong c4 chim vay vang & cac mirc bo sung vitamin C vao thiic dn
Hinh 3.21 minh hoa hinh thai xuong cua ca chim vay vang ¢ cic miic bo sung
vitamin C khac nhau, bao gdm khéng bd sung, 50 mg/kg TA, 100 mg/kg TA, 200
mg/kg TA, 400 mg/kg TA va 800 mg/kg TA. Két qua cho thay khong co sy khac biét
1 rét trong cdu triic xuong gitta cac nghiém thirc. Hinh thai xwong ctia ¢4 & tat ca cac
mic bd sung vitamin C déu day du, can d6i va khong xuat hién cic ddu hiéu bat
thuong nhu bién dang hay thiéu hut cau tric. Cac phan xuong chinh nhu cot song,
xuong suon va xuong vay déu phat trién hoan chinh va khong bi di hinh. Piéu nay cho
thdy rang viéc bo sung vitamin C trong khoang tir 0-800 mg/kg TA khong giy anh
huong tiéu cuc dén sy phat trién va hinh thai xwong cua ca chim vdy vang. Két qua
nay phan anh rang nhu cau vitamin C ctia ca chim vay vang di duoc dap ung day du
thong qua khau phan n bd sung hodc dy trir ndi sinh tir cic giai doan trude khi thi

nghiém, gop phan duy tri sy phat trién binh thuong ciia hé xwong.
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3.3.5. Thao ludn

Thong sb chat lugng nudc trong hé thong cic bé thi nghiém duogc trinh bay tai
phan phuong phap nghién ctru, muc 2.3.1: Chim soc, quan 1y. Cac thong sé nay khong
c¢6 su khac biét c6 ¥ nghia thong ké trong sudt qua trinh thir nghiém va ndm trong gi6i
han phu hop vé6i dic diém sinh thai ctia ca chim vay vang thi nghiém [50].

Vitamin C dugc xem 1a thanh phan quan trong trong qua trinh trao d6i chat, tham
gia vdo qué trinh sinh trudng va phat trién ciia sinh vat boi viéc tao thanh collagen,
mot thanh phﬁn quan trong tao nén cAu tric co, xuwong, mach mau va nhiéu bd phan
khac ciia ca [39]. Pdi voi ca ngoai tu nhién hodc ca thi nghiém dugc nudi 16ng trén
khu vuc bién ho ¢6 thé da dugc cung cap phan nio vitamin C tir cac sinh vat séng nhu
tao. Tuy nhién, c4 nudi trong diéu kién phong thi nghiém bang thirc dn ché bién theo
cong thirc thi thiéu hut luong vitamin C dang ké, do vdy qua trinh ché bién thirc an
cling nhu hoat dong cho an, chim séc mdi ngay ludn bo sung vitamin C cho ca. Anh
huong cta vitamin C 1én sinh truéng va thanh phan sinh héa co thé ciing dugc ghi
nhan & nhiéu loai ca khac [20, 34, 127, 130, 134]. Nghién ctru hién tai cho thiy tac
dung cua vitamin C trong thirc an ché bién 1én sinh truéng, hiéu qua sir dung thirc an,
ham lugng protein, lipid téng sd cta c& chim vay vang. Trong thoi gian 10 tuan cho n
thir nghiém, sinh trudng, hiéu qua str dung thirc dn va ham luong protein, lipid tong s6
& nhom ca duge bd sung vitamin C cao hon so voi nhom ca khong duge bd sung
vitamin C, trong d6, & mitc b6 sung 300 mg/kg TA, ca c¢6 ham lugng proetin va lipid
téng s6 cao nhat. Tuy nhién, vitamin C khong anh hudng dén ty 18 séng, chi s6 VSI,
HSI, d6 am va ham lugng tro ciia ca. Két qua nay ciing dugc ghi nhan & cing mot dbi
tugng T. ovatus [130]. Tuy nhién, mirc vitamin C t6i vu cho ting trudng, hidu qua sir
dung thirc an va thanh phan sinh hoéa cta c4 chim vay vang T. blochii 14 50,5 mg/kg
TA, cao hon so v6i mirc bo sung cho ca T. ovatus 1a 49,73 mg/kg TA mic du ca 2 loai
c4 nay déu sir dung cung mdt dang vitamin C 1a L-ascorbate-2-phosphate 35%. Bén
canh d6, ca T. blochii c¢6 toc do tang truéng dic trung vé khéi lugng nhanh hon, ham
luong protein tong s ciia co thé ciing 16n hon ca T. ovatus. Su khac biét nay trudc tién
la do ca T. blochii c¢6 kich thuéc nho hon nén nhu cau vitamin C 16n hon, ca giai doan
nho ting trudng manh hon cé 16n. Ngoai ra, ca sdng trong diéu kién phong thi nghiém,

thiéu ngudn vitamin C bd sung tir to tw nhién, khac véi ca T. ovatus nudi 16ng trén
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ving bién ho, c6 thé nhan ngudn vitamin C ty nhién trong tio bién. Do vay nhu ciu
vitamin C b sung vao thirc an ché bién cua c4 T. blochii cao hon c4 T. ovatus.

Ca thuong xuyén tiép xuc voi cac tic nhan gay stress trong qua trinh nudi co thé gay
ra mot loat cic phan tmg sinh 1y, dwoc goi 13 bi cing thing. Phan tng sinh 1y nay duoc
chia thanh 3 giai doan: so cap, thtr cip va phan tng cap ba. Giai doan dau tién 13 cac phan
g duoc diéu khién boi hé thong than kinh noi tiét, giai phong nhanh chéng cac hormone
gdy cang thang nhu catecholamine va cortisol vao hé tudn hoan ctia ca. Phan tng tiép theo
1a cac phan tng sinh hoa, sinh 1y khéc nhau chiu su chi phdi ctia cac hormone giy cing
thang va sau cing 1a phan tng anh hudng dén toan bo dong vat nhu anh huéng dén su
tang truong va kha ning khang bénh cia ca [26]. Tac dong cua stress co thé duoc giam
thiéu nhd bo sung vitamin C vdi liéu lwong cao vao thiic an cho ca. Ché d6 an thiéu
vitamin C cho ca dan dén nhiing thay d6i vé cac thanh phan huyét thanh nhu protein,
triglyceride, lysozyme va cac chi so huyét hoc nhu s6 lugng té bio hong cau, bach cau,
tiéu cau, Hb va Hct [88]. Vi vdy, trong nghién ctru ndy, mot sb chi tiéu lién quan dén phan
g cang thang sinh 1y & c4 chim vay vang duogc thu thap va phan tich dé kiém tra tac
dung cua vitamin C ddi voi ca. Két qua nghién ctru hién tai cho théy c¢6 su khac biét vé
ham lugong lysozyme, protein huyét thanh, Hb, Het, sd luong té bao héng cAu va bach cau
gifta viéc bo sung va khong bd sung vitamin C. Trudng hop nay ciing da duoc bao céo &
céc loai c& khac nhau [41, 43, 73].

Vitamin C c6 kha nang khir Fe®* thanh Fe?* ¢ da day va duogc hap thu tai rudt,
ngin ngira bénh thiéu méau. N6 ciing c6 thé lién quan dén viéc van chuyén sit vao mau
cling nhu huy dong né tir noi du trit, boi sat bén trong mau thuong ¢ dang oxy héa lién
két v6i transferrin, trong khi dang khir lién két voi ferritin & gan [16]. Nhu vy, sb
luong té bao hdong cau, ham luong Hb, ty 1& Het gia ting & cac nghiém thic bd sung
vitamin C cho thiy viéc b6 sung vitamin C vao khau phan an hang ngay co thé cai
thién viéc cung cip oxy cho cac mé va phan tng sinh 1y ctia ca chim vy vang t6t hon.

Ngoai hong cau, bach cau ciing 1a chi s6 quan trong danh gia tinh trang sinh 1y
cang théng & c4. Bach cau bao vé co thé chéng lai bénh tat, tang cudng suc khoe
chéng lai cac tac nhan gy cing thang cho ca. S6 lugng bach cau ciia ca chim vay vang
trong nghién ciru hién tai ting dan theo cac muc bd sung vitamin C, cao nhat & mirc bo
sung 400 mg/kg TA — 800 mg/kg TA. Két qua twong tu cling dugc bao céo & ca
Arapaima gigas dugc cho an & mirc cao (800 — 1.200 mg/kg TA) [41].
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Vitamin C ciing 1a mot trong nhitng dudng chit anh huong dép tng mién dich
cta ca, dac biét 1a mién dich khong dic hiéu. Trong s6 cac yéu t6 mién dich khong dac
hiéu, lysozyme rat quan trong dbi v6i hé thong mién dich. Lysozyme dugc kich hoat
bdi cac chat gy 6 nhidm, vi khuan, virus, tinh trang cing thang va cac chat kich thich
mién dich [80]. Him luong vitamin C gitp kich thich hoat dong ctia lysozyme & c4 mu
Epinephelus malabaricus 1a 76 mg/kg TA [80] va 4.000 mg/kg TA ¢ ca hoi Dai Tay
Duong [122]. Trong nghién ctru hién tai, viéc bd sung vitamin C vao khau phan an
hang ngay 1am ting dang ké ham luong lysozyme huyét thanh cta c4 chim vay vang,

cao nhét khi b6 sung hon 100 mg/kg TA.

Theo Berillis (2015), c¢6 nhiéu nguyén nhan giy di hinh & c4, trong d6 c6 su anh
huong dang ké cua yéu t6 dinh dudng [28]. Nhiéu nghién ctru cho thdy ca sir dung
thirc an thiéu vitamin C s& bi di hinh. Biéu hién thiéu hut vitamin C & ca 1a toc do ting
truong cham, chan an, xo va mon vy, di hinh xuong, xuat huyét bén trong co thé va
ty 1& chét cao d3 duoc ghi nhin & nhiéu loai c4 nhu c4 chdm Nhat Ban Lateolabrax
japonicus [20], ca mu Epinephelus malabaricus [80], ca gio Rachycentron canadum
[127, 134], ca chém Micropterus salmoides [34], c& chim T. ovatus [130]. Tuy nhién,
mdt s6 dau hiéu thiéu vitamin C dién hinh nhu veo cot séng, X0 mon vay, XUt huyét
d3 khong xuat hién & ca chim T. blochii trong nghién ciru nay. Pa ¢ nghién ciru cong
bb ca chim T. ovatus bi di dang xwong cot sdng [128], di dang xuwong ham [84] nhung
hién tuong nay xay ra do tac dong cta nhiét do cao 33°C 1én giai doan 4u trung 3 — 18
ngay tudi. Ca trong thi nghiém hién tai 1a ca giai doan giéng 16n duoc thu mua tir co sé&
san xuét giéng c4 bién Nha Trang. C4 dugc sang loc, lya chon nhiing ca thé khoe
manh, khong c6 sy bat thuong vé hinh dang ngoai trudc khi dua vao thi nghiém. Sau
11 tuan thi nghiém (1 tuan thuan dudng thich nghi voi diéu kién thi nghiém va 10 tuan
cho an thir nghiém), cdu tric xuong ca & cac nghiém thirc bd sung vitamin C ciing nhu
nghiém thirc khong bd sung vitamin C déu binh thuong va khong cé su khac biét giira
cac nhom. Két qua nay twong dong voi nghién ctru trén ca du vang Pseudosciaena
crocea [19], ca bop Rachycentron canadum [127], c4 khong xuit hién déu hiéu bat
thudong nao khi sir dung thirc an khéng duoc bd sung vitamin C. Céc tac gia cho rang
c4 6 thé luu trir vitamin C trong co thé tir ché d6 an trudc d6 va chi can kiét khi cho
an thiéu vitamin C trong thoi gian dai. Qua phén tich ham luong vitamin C trong gan

va co cua ca bop nhan thay, & nhom cé doi chirng khong dugce bd sung vitamin C (muirc
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vitamin C san c6 tir nguyén liéu thtrc dn 1a 2,7 mg/kg TA), gan va co cua ca van tich
trtr dugc mot lugng vitamin C nhét dinh. Ham luong vitamin C nay c6 1€ da han ché su
xuat hién cua nhimng ton thuong do thiéu vitamin C dién hinh trén ca bép. Do vay,
phan tich ham lugng vitamin C trong t6 chitc gan va co ca chim vay vang T. blochii

giai doan gidng 1a can thiét thyc hién trong thoi gian t6i.

3.4. Tac dong cua vitamin C b6 sung vao thirc in dén sinh trwéng va chi s6 mien

dich cia ca chim vay vang ¢ di€u kién nhiét d¢ cao

3.4.1. Anh hwéng cia vitamin C va nhiét dp lén sinh truéng va higu qua siv dung

thirc an cua cd chim vdy vang
Anh huodng cua vitamin C va nhi¢t dg 1€n sinh trudng va hiéu qua st dung thirc

an duogc trinh bay trong bang 3.7.
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Bing 3.7 Anh huwéng ciia vitamin C va nhiét o 1én ting truéng va hiéu qua sir dung thirc in ciia ca

Nghiém thirc FBL FBW SGRL SGRw VSl HSI FI FCR PE
(cm/fish) (g/fish) (%/day) | (%/day)
28:0 13,93+0,10 |51,61+0,69 | 1,48+0,01 | 4,24+0,03 | 13,02+0,26 | 2,42+0,06 | 4,73x0,06 | 1,56+0,02 | 1,36%0,02
28:100 14,16£0,11 | 52,53+0,65 | 1,51+0,01 | 4,28+0,02 | 12,25%0,15 | 2,21+0,05 | 4,650,05 | 1,53+0,02 | 1,39%0,02
31:0 13,69+£0,12 | 49,11+0,92 | 1,45+0,02 | 4,15+£0,03 | 13,21+0,46 | 2,23+£0,04 | 4,95+0,08 | 1,66+0,04 | 1,29+0,03
31:100 13,95+0,12 | 51,69+0,35 | 1,49+0,02 | 4,25+0,01 | 12,81+0,25 | 2,11+0,04 | 4,72+0,03 | 1,56+0,01 | 1,36%0,01
34:0 13,77+£0,08 | 52,24+0,47 | 1,46+0,01 | 4,27+0,02 | 12,32+0,55 | 2,08+0,07 | 4,68%+0,04 | 1,54+0,02 | 1,38%+0,01
34:100 14,02+0,09 | 54,51+0,80 | 1,49+0,01 | 4,34+0,03 | 13,21+0,49 | 2,09+0,03 | 4,5+0,06 | 1,47+0,02 | 1,45%0,02
Anh hudng ciia nhiét do nudc
28 14,05 52,0748 1,49 4,268 12,63 2,318 4,77 1,554 1,3878
31 13,82 50,44 1,46 4,27 13,01 2,174 4,88 1,618 1,334
34 13,9 53,378 1,47 4,38 12,77 2,084 4,6" 1,514 1,418
Anh huéng ctua VC
0 13,8% 50,99% 1,46% 4,22% 12,85 2,24% 4,78% 1,59% 1,34%
100 14,04 52,91 1,49Y 4,29 12,76 2,14Y 4,62 1,52 1,4Y
P-values (Two-way ANOVA)
Nhiét do NS <0,05 NS < 0,05 NS <0,05 < 0,05 < 0,05 <0,05
VC <0,05 < 0,05 <0,05 < 0,05 NS <0,05 < 0,05 < 0,05 < 0,05
Nhiét do x VC NS NS NS NS NS NS NS NS NS

S6 lidu duweoc hién thi dudi dang trung binh cua 5 lan ldp lai. Cac gia tri co chir cai viét hoa khdc nhau (4, B) trong mét cot cho thcfy sw khac biét y nghia (P <
0,05) giita trung binh cdc mirc nhiét do. Cdc gid tri chit cdi viét hoa khdc nhau (X, Y) trong mét cét cho thdy s khdc biét y nghia (P < 0,05) giita trung binh

cac muee vitamin C.
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Bang 3.7 trinh bay anh hudng cia vitamin C va nhiét do lén céac chi ti€u ting
treong va hidu qua st dung thic dn cua ca chim vy vang. Két qua cho thiy, chiéu dai
cudi (FBL) va khéi lugng cudi (FBW) clia ca c6 xu huéng ting dan khi nhiét d6 méi
truong ting tir 28°C dén 34°C, véi gia tri cao nhit dat duoc ¢ murc nhiét 46 34°C. Céc
chi s6 tang truong nhu toc do ting trudng twong ddi (SGRL) va tdc d6 ting truong dic
trung (SGRW) ciing dat gia tri cao nhat ¢ nhiét do 34°C, phan anh ring nhiét do cao
hon trong khoang thich nghi ctia ca c¢6 thé thuc ddy ting trudng hiéu qua. Viéc bo sung
vitamin C & mitc 100 mg/kg TA ciing cai thién dang ké chiéu dai cudi, khoi luong cudi
va toc do ting truong ciia ca so voi nghiém thire khong bo sung. Ngoai ra, chi s6 hiéu
qua str dung thirc dn (FCR) dugc cai thién dang ké & nhom ca bd sung vitamin C, véi
FCR thap hon so véi nhém khong bo sung. Diéu nay cho thay viéc bo sung vitamin C
gitip tang hiéu qua chuyén do6i thirc dn thanh ning luong va ting trudng. Chi sé nodi
tang (VSI) va chi s6 gan (HSI) khong bi anh huong dang ké boi sy thay doi nhiét do
hay viéc bd sung vitamin C. Tuy nhién, luong thirc an tiéu thu (FI) c6 xu hudng giam
nhe khi nhiét do ting va khi bo sung vitamin C, phan anh rang cé c6 thé st dung thirc
an hiéu qua hon trong cac diéu kién nay. Nhin chung, két qua chi ra rang nhiét do
34°C va viéc bo sung vitamin C & mirc 100 mg/kg TA 1a diéu kién t6i wu dé dat duoc

tang trudng va hiéu qua str dung thirc an tot nhat ¢ ca chim vay vang.

3.4.2. Anh huwéng ciia vitamin C va nhigt ¢ lén thanh phén sinh héa co thé ca chim
vay vang

Thanh phan sinh hoéa co thé ca chim vy vang dudi tic dong cua vitamin C va
nhiét d6 dugc trinh bay trong bang 3.8. Két qua cho thdy ham lugng tro c6 xu hudng
giam dang ké khi nhiét do tang tir 28°C 1én 34°C. Gia tri thap nhat cua ham lugng tro
dugc ghi nhan & muc nhiét do 34°C (4,04%) so vo1 mic nhiét do thép hon, cho thﬁy
nhiét d6 cao c6 thé lam giam lugng tro tich lily trong co thé ca. Ham luong d6 am
cling giam dan khi nhiét d6 tang, tir 69,14% & 28°C xudng 59,82% & 34°C. Diéu nay
cho théy & nhiét d6 cao hon, co thé ca chuta it nude hon, phan anh sy thay doi thanh
phan sinh héa trong diéu kién nhiét do cao. Nguoc lai, ham lugng protein va lipid
trong co thé ca tang r0 rét khi nhiét d tdng. Ham lugng protein cao nhat dat 19,44%
va ham luong lipid cao nhét 12 9,93% & nhiét d6 34°C, cho thay nhiét d6 cao hon trong
khoang thich nghi cta ca c6 thé cai thién chat lugng dinh dudng, dic biét 13 ham luong
protein va lipid. Viéc bd sung vitamin C & mic 100 mg/kg TA ciing co tac dong tich
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cuc dén thanh phan sinh hoa. Ham lugng protein va lipid ting rd rét & nghiém thirc bo
sung vitamin C, v&i gia tri protein va lipid cao hon so véi nhom khong bd sung
vitamin C. Tuy nhién, d6 4m va ham luong tro lai giam & nhom bd sung vitamin C,
phan anh sy cai thién thanh phan dinh dudng khi b6 sung vitamin C. Nhin chung, nhiét
d6 cao hon (34°C) két hop véi viée bd sung vitamin C & mirc 100 mg/kg TA 1a diéu
kién t6i wu dé cai thién thanh phan sinh hoa co thé ca chim vay vang, dic biét 1a ting

ham luong protein va lipid, dong thoi giam d6 am va tro tich liy.

Bang 3.8 Anh huwéng ciia vitamin C va nhiét do 1én thanh phan sinh hoéa co thé ca

Nghiém thirc Tro Am Protein Lipid
28:0 5,79+0,11 69,14+0,43 18,39+0,05 6,0+0,54
28:100 6,26+0,05 70,25+0,62 18,61+0,04 7,28+0,64
31:0 4,69+0,10 65,55+0,46 19,01+0,03 8,06+0,42
31:100 5,19+0,07 68,17+0,52 19,18+0,02 8,69+0,42
34:0 4,04+0,12 59,82+0,46 19,27+0,02 9,42+0,38
34:100 4,03+0,08 61,29+0,35 19,4+0,04 9,93+0,49
Anh huong cua nhi¢t d§ nude
28 6.03¢ 69,69¢ 18,5% 6,64
31 4,948 66,86° 19,18 8,378
34 4,234 60,564 19,33¢ 9,67¢
Anh huong cua VC
0 4,84% 64,84% 18,89% 7,83%
100 5,3Y 66,57 19,06 8,63
P-values (Two-way ANOVA)
Nhiét do < 0,05 < 0,05 < 0,05 < 0,05
VC <0,05 <0,05 <0,05 <0,05
Nhiét do x VC NS NS NS NS

S6 lieu dwoc hién thi duoi dang trung binh cua 5 lan ldp lai. Cac gia tri co chir cdi viét hoa khdc nhau
(4, B, C) trong mot cét cho thdy su khdc biét y nghia (P < 0,05) giita trung binh cdc mirc nhiét do.
Cdc gid tri chit cdi viét hoa khac nhau (X, Y) trong mét cét cho thdy su khdc biét ¥ nghia (P < 0,05)
gitta trung binh cdac muc vitamin C.

3.4.3. Anh huong ciia vitamin C va nhigt dp lén ddp ting mién dich ciia cd chim vy vang
Anh hudng cia vitamin C va nhiét d6 1én dap (mg mién dich cua ca chim vay

vang dugc trinh bay trong bang 3.9.
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Bang 3.9 Anh huwéng ciia vitamin C va nhiét do 1én mot sb chi tiéu huyét hoc

. WBC RBC Triglyceride )
Nghiém thirc Hb (g/dL) Hct (%0) PLT Protein (g/L)
(x103/mm?3) | (x10%/mm3) (mmol/L)
28:0 5,61+0,22 1,87°+0,06 | 7,02%°+0,25 | 19,79+0,40 | 21,4+0,24 4,15+0,20 35,45%+0,14
28:100 5,97+0,28 1,93%+0,02 | 6,91°+0,10 | 21,14+0,63 | 22,4+0,40 4,04+0,27 36,5°+0,14
31:0 6,34+0,21 2,08°+0,02 |7,26°+0,10 | 22,0+0,43 22,8+0,20 4,79£0,33 37,08°+0,08
31:100 6,61+0,13 2,24°+0,06 | 7,45°+0,14 | 23,25+0,42 | 23,6+0,24 4,32+0,30 37,929+0,18
34:0 7,23+0,07 2,769+0,06 | 8,72°+0,12 | 24,74+0,21 | 23,8+0,20 4,86+0,34 38,68°+0,08
34:100 8,11+0,18 3,15°+0,05 | 9,389+0,15 | 25,64+0,43 | 24,8+0,20 4,93+0,40 39,11%+0,03
Anh hudng ciia nhiét do nudc
28 5,794 1,94 6,974 20,47 21,94 41° 35,98%
31 6,488 2,168 7,358 22,638 23,28 4,568 37,58
34 7,67¢ 2,95¢ 9,05¢ 25,19¢ 24,3¢ 4,898 38,9¢
Anh huéng ctua VC
0 6,39% 2,24% 7,67% 22,18% 22,67% 4.6 37,07%
100 6,97 2,447 7,917 23,34 23,67 4,43 37,84
P-values (Two-way ANOVA)
Nhiét do < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05 < 0,05
VC <0,05 <0,05 =0,05 < 0,05 < 0,05 NS <0,05
Nhiét 46 x VC NS <0,05 <0,05 NS NS NS <0,05

S6 lidu duoc hién thi dudi dang trung binh cua 5 lan Idp lai. Cac gia tri co ky tw viét thuong khac nhau (a, b,c, d) trong mot cot cho biét sur khac biét y nghia
gilta cdc nghiém thirc thi nghiém. Cdc chit cdi viét hoa khdc nhau (A, B, C) trong mét cot cho thdy sw khdc biét ¥ nghia (P < 0,05) giita trung binh cdc mirc
nhiét do. Céc gid tri chiv cdi viét hoa khdc nhau (X, Y) trong mét cét cho thdy sw khdc biét ¥ nghia (P < 0,05) giita trung binh cdc mirc vitamin C.
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Két qua Bang 3.9 cho thay, cac chi sé huyét hoc, bao gém sb luong bach cau
(WBC), hong cau (RBC), hemoglobin (Hb), hematocrit (Hct), va ham luong protein
huyét tuong, tang dan khi nhiét do nudc tang tur 28°C 1én 34°C. Tai nhiét do 34°C, cac
chi s6 nay dat gia tri cao nhét, véi WBC 1a 8,11x10%mm?, RBC 1a 3,15x10%/mmg, Hb
dat 9,05 g/dL, Hct dat 25,15%, va protein huyét twong dat 38,9 g/L. Diéu nay cho thiy
nhiét d§ cao hon trong khoang thich nghi cua ca gitp cai thién cac hoat dong sinh 1y,
nang cao kha ning trao d6i khi va chirc ning mién dich. Viéc bd sung vitamin C ciing
c6 tac dong dang ké dén cac chi sé huyét hoc. Nghiém thirc bo sung vitamin C (100
mg/kg TA) cho thiy su gia ting 1d rét & cac chi s nhu RBC (2,44x10°/mms3), Hb
(7,91 g/dL), Het (23,34%), va protein huyét tuong (37,84 g/L) so v&i nhom khong bod
sung vitamin C. S6 luong WBC ciing ting tir 6,39x10%mm? & nhom khong bd sung
1én 6,97x10*/mm? & nhom bd sung vitamin C, khéng dinh vai tro ho trg cta vitamin C
trong cai thién chtrc ning mién dich va sirc khoe tong thé ciia ca. Tuy nhién, cic chi s6
nhu s luong tiéu cau (PLT) va triglyceride khong co su thay doi dang ké gitra céac
mure nhiét dd va ham lugng vitamin C, cho thay hai yéu t6 nay it bi anh hudng boi cac
diéu kién thi nghiém trong nghién ctu. Nhin chung, nhiét d§ cao hon trong pham vi
thich nghi (34°C) va viéc bo sung vitamin C (100 mg/kg TA) déu dong gop tich cuc
vao viéc cai thién cac chi tiéu huyét hoc va strc khée cua ¢4 chim vay vang, dac biét 1a
kha niang mién dich va chiic ning trao d6i khi.

Béang 3.10 trinh bay anh hudng ctua nhié¢t d§ va vitamin C 1én lugng lysozyme
huyét thanh, hoat tinh thuc bao, chi sd thuc bao va bung nd ho hép cua ca chim vay
vang. Két qua cho thdy nhiét do nudc c6 anh huong rd rét dén cac chi tiéu lién quan
dén mién dich ty nhién cta ca. Luong lysozyme huyét thanh ting dan khi nhiét do
nude ting tir 28°C dén 34°C, véi gia tri cao nhat 1a 8,63 pg/mL & mic nhiét 34°C.
Tuong tu, hoat tinh thyc bao va chi s6 thuc bao cling tang theo nhiét do, dat gia tri cao
nhat & muc 34°C véi lan luot 12 73,9% va 1,93. Piéu nay phan anh rang nhiét d6 cao
hon trong pham vi thich nghi ctia ca gitip ting cuong hoat dong mién dich va kha ning
bao vé trudc cac tac nhan giy bénh. Viéc bo sung vitamin C (100 mg/kg TA) ciing cai
thién cac chi tiéu mién dich. Nghiém thirc bd sung vitamin C dat luong lysozyme
huyét thanh cao hon (7,92 pg/mL) so v6i nhom khéng bd sung (7,16 pg/mL). Hoat
tinh thuc bao va chi sb thuc bao ciing ting nhe khi bd sung vitamin C, cho thay vai tro

tich cuc cua chat dinh dudng nay trong viéc ho trg hé thong mién dich ty nhién cta ca.
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Buing n6 ho hép cta ca ciing chiu anh huong dang ké béi nhiét d6 nude va vitamin C.
Gia tri bung nd hé hip ting cao nhit & muc 34°C (1,39) va & nhom bd sung vitamin C
(1,32), phan anh kha ndng san sinh cac chat diét khudn manh mé& hon trong diéu kién
t61 wu. Nhin chung, sy két hop gitta nhiét do nudc cao (34°C) va b sung vitamin C
(100 mg/kg TA) gitp cai thién dang ké cac chi tiéu mién dich tu nhién cta ca chim
vay vang. Diéu ndy chimg minh vai trd quan trong cia vitamin C trong viéc ting
cudng strc khoe va kha ning chdng chiu cia ca trong diéu kién moi truong thay doi.

Bang 3.10. Anh hwéng ciia nhiét d va vitamin C 1én lweng lysozyme huyét thanh,

hoat tinh thue bio va bung no hé hip ciia ca chim vay vang

Nghiém thirc Lysozyme Hoat tinh thwe | Chi s6 thwe bao | Bung nd hé hap
(ug/mL) bao
28:0 6,25+0,27 66,20£1,46 1,68+0,03 1,18+0,04
28:100 6,72+0,16 68,80+1,24 1,76+0,03 1,23+0,03
31:0 7,00+0,33 70,20+1,83 1,76+0,09 1,33+0,02
31:100 8,01+0,06 69,80£2,15 1,79+0,06 1,31+0,03
34:0 8,23+0,28 72,20+2,56 1,83+0,03 1,36+0,03
34:100 9,04+0,07 75,60£1,60 1,93+0,05 1,43+0,03
Anh hudng ciia nhiét do nudc
28 6,48" 67,54 1,724 1,24
31 7,518 70,078 1,788 1,328
34 8,63¢ 73,95 1,888 1,39°¢
Anh hudng ciia VC
0 7,16% 69,53 1,76 1,29
100 7,927 71,4 1,83 1,32
P-values (Two-way ANOVA)
Nhiét do <0,05 <0,05 <0,05 <0,05
VC <0,05 NS NS NS
Nhiét do x VC NS NS NS NS

S6 lieu duoc hién thi duoi dang trung binh cua 5 lan lap lai. Cac gia tri co ky tw viét thuong khac
nhau (a, b,c, d) trong mét cét cho biét su khdc biét y nghia giita cdc nghiém thirc thi nghiém. Cdc chiv
cdi viét hoa khdc nhau (4, B, C) trong mét c¢ét cho thdy si khdc biét ¥ nghia (P < 0,05) giita trung
binh cac murc nhiét do. Cdc gia tri chir cdi viét hoa khéc nhau (X, Y) trong mot cot cho thcfy su khac
biét y nghia (P < 0,05) giita trung binh cdc muc vitamin C.
3.4.4. Thdo ludn

Duéi diéu kién bién d6i khi hau, kha niang chéng chiu va thich nghi ctia cac loai
vat nudi, dic biét 1a ca, truéc moi truong sdng khic nghiét dang tro thanh van dé cip
thiét. Mot trong nhiing giai phap hiéu qua 14 sir dung vitamin nhu mot thanh phan thiét
yéu trong khau phan in hang ngdy. Trong d6, vitamin C dong vai trd quan trong trong

viéc tang cuong suc khoe va kha nang chong chiu cia cé trudc nhitng diéu ki¢n bat 88
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loi. Nghién ctru nay tap trung tim hiéu anh huéng cua nhiét d6 18n cac yéu tb sinh
treong, thanh phan sinh hoa co thé, cac thong sd huyét hoc, va dap tmg mién dich ty
nhién ciia ca chim vay vang (Trachinotus spp.) trong giai doan gidng, déng thoi danh
giad hiéu qua bao v¢ cua vitamin C duoi tac dong cua nhiét do cao.

Két qua nghién ctru chi ra rang, cac mirc nhiét d6 thi nghiém tir 28°C, 31°C dén
34°C khong gy anh huong tiéu cuc dén sy song cua ca chim vay vang. Trong sudt
qua trinh thir nghiém, khong c6 bat ky ca thé nao bi chét, cho thiy c4 c6 kha ning
thich nghi tét trong khoang nhiét do nay. Dang cht ¥, hiéu qua sir dung thire dn va sy
tang truong khoi luong cua ca ting dan khi nhiét do moi trudng dugc nang tir 28°C 1én
34°C. Trong d6, & muc nhi¢t 34°C, ca dat dugc hi¢u qua st dung thirc an va tdc do
tang truong khdi luong cao nhat. So sanh véi cac nghién ctu trude day, két qua nay
thé hién mot su twong dong va dong thdi bd sung thém nhan thirc vé pham vi nhiét o
phtt hop cho sy phat trién cua ca chim vay vang. Trong pham vi nhiét do tir 29°C dén
33°C, ca chim vay vang T. ovatus ting trudng nhanh hon so véi khi séng & cac muc
nhiét do thap tir 23°C dén 26°C [128]. Mot nghién ciru khac vé anh huéng ciia nhiét do
dén ca chim vay vang T. blochii cling cho thdy, & muc nhiét 32°C, c4 dat duoc hiéu
suat ting trudng, ty 1& song va phan tmg chdng oxy hoa tdt nhét, vuot tréi hon so véi
cac muc nhiét 29°C va 33°C [102]. Nhiing két qua nay cho thiy su twong dong vé
nhiét do t6i wu trong cic nghién ciru khiac nhau. Tuy nhién, khi so sanh véi mot sb
nghién ctru trude ddy, mic nhiét do tdi wu cho ca chim vdy vang thuong dugc ghi
nhan trong khoang thip hon, tir 27°C dén 31°C [4, 93, 99, 130, 131].

Su khac biét vé gidi han nhiét tdi wu cho ting trudng cua ca chim vay vang
(Trachinotus spp.) c6 thé do yéu tb vé gidng loai, dicu kién méi trudng cu thé, va cac
bién phap can thiép trong nghién ctru, chang han nhu b sung vitamin hoic thay d6i
ché d6 dinh dudng. Dbi v6i nghién ctru hién tai, viéc sir dung vitamin C da gép phan
quan trong trong viéc nang cao kha ning chdng chiu cia ca trudc nhiét do cao.
Vitamin C khong chi gitp ting cuong stirc khoe tong thé ma con hd tro cai thién kha
ning mién dich tu nhién, gitip ca vuot qua cac ap luc tir méi trudng nhiét do cao. Két
hop véi kha ning ting truéng manh mé trong khoang nhiét do tir 31°C dén 34°C, ca
chim vay vang chimg minh dugc tiém niang 16n cho viéc phét trién nudi trong trong
diéu kién bién d6i khi hau hién nay. Nhin chung, nghién ciru nay cung cip nhiing dir

ligu gia tri vé anh hudng cia nhi¢t do va vai tro cua vitamin C doi voi sy phat trién

98



va suc khoe cua ca chim vay vang. Két qua nay khong chi dong gdp vao viéc xéc
dinh pham vi nhi€t d0 t61 uvu cho cd ma con mé ra hudéng nghién ctru va ng dung
thyc tién trong nudi trong thuy san bén viing, dac biét trong bdi canh bién déi khi

hiu dang ngay cang dién bién phic tap.

Céc chi s6 huyét hoc ctia ca chim vay vang (Trachinotus spp.) nhin chung c6 xu
huéng ting 1én khi nhiét d6 moi trudng ting va dat mie toi uvu & 34°C. Diéu nay cho
thdy rang, khi nhiét d6 cao nhung van nam trong gi6i han thich nghi ciia c4, cac hoat
dong sinh 1y trong co thé dugc thic day. Cu thé, hoat tinh clia enzym tiang cudng, qué
trinh trao d6i chét dién ra nhanh hon, dn dén nhu cau oxy, dinh dudng va ning lugng
clia ¢4 ciing ting cao. Két qua 13 cc thanh phan té bio mau va huyét twong trong co
thé c4, dic biét 1a so lwong té bao hong cau, hemoglobin (Hb), hematocrit (Hct),
protein va triglyceride, déu gia ting dang ké. Piéu ndy phan anh kha ning thich nghi
va dap tng tich cuc cua ca trudc diéu kién nhiét do cao. Hién tuong tuong tu cling da
dugc ghi nhan ¢ cac loai ca khac, nhu ca mua lai Epinephelus fuscoguttatus x E.
lanceolatus [42], c4 tra Pangasianodon hypophthalmus [100]. Nhiing két qua nay
khoéng chi ciing ¢6 hiéu biét vé anh hudng cua nhiét do ddi véi cac chi sé huyét hoc ma
con gbép phan quan trong trong viéc xay dung cac chién luoc quan 1y va chim séc phu

hop trong nudi trong thuy san hién dai.

Két qua nghién ctru hién tai cho théiy, nhiét d§ moi truong tac dong dang ké dén ham
luong protein, lipid, tro va d6 am trong co thé ca chim vay vang T. blochii. Cu thé, ham
lwong protein, lipid tong s6 va tro c6 xu huéng ting dan khi nhiét d6 ting, trong khi d6 4m
clia ca giam dan. Diéu nay phan anh sy thay doi trong thanh phan sinh héa cia ca dudi tac
dong cua nhiét do, déng thoi cho théy nhiét d6 cao hon trong pham vi thich nghi cua cé cé
thé cai thién chat lugng thit. Két qua nghién ctru con chi ra ré“mg, tai mic nhiét 34°C, ca
chim véy vang dat duoc ham luong protein va lipid cao nhét, khang dinh rang day 1a mirc
nhiét do thich hop dé nang cao chat lugng thit ciia ca. Nhan dinh trén ciing phu hop voéi
mot nghién ctru khac vé ca chdm mdm nhon (P. waigiensis), khi cho thdy ham luong
protein va lipid ciia ca cao hon dang ké ¢ muc nhiét do t6i wu 28°C so v6i 32°C. Nhimng
két qua nay nhin manh tim quan trong cua viéc xac dinh mirc nhiét do t6i wu cho ting
loai ca dé vira dam bao stc khoe, ting truong, vira nang cao chat luong san pham nudi
trong. Viée hiéu rd cac yéu td ndy s& gop phan hd tro phat trién bén viing nganh thiy san

trong bdi canh bién doi khi hau [73].
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DPap g mién dich tuy nhién cua c4 chim viy vang dugc phan tich qua luong
lysozyme huyét thanh, hoat tinh thuc bao va bung nd hé hip cta bach cau ca. Két qua
nghién ctru hién tai cho thiy, nhiét d6 anh huong dang ké 1én ham luong lysozyme
huyét thanh cua cd. Luong lysozyme ting dan theo murc ting nhiét do. Fletcher &
White (1976) nhan thiy ndng do lysozyme & ca phu thudc vao mét sé yéu td méi
treong nhu nhiét dé nudce va su hién dién cua vi khuan [51]. Grinde va cong su (1988)
cling bao cao mdi tuong quan giita diéu kién nhiét d6 va nong do lysozyme trong
huyét thanh & c4 hdi van Salmo gairdneri, ca bon Pai Tay Duong Hippoglossus
hippoglossus va ca bon Psetta maxima [55]. Nhiét do ciling anh huong dén kha ning
thuc bao va san sinh cac chat diét khuan manh cia ca chim vay vang trong thi nghiém
nay. O muc nhiét d6 phu hop ctia mdi loai c4, hoat dong thuc bao, chi s6 thuc bao va
hoat tinh thyc bao cua c4 cao hon cac muc nhiét khac. Két qua nay twong dong véi
nhitng ghi nhan & c4 nheo My Ictalurus punctatus, ca hanh Tinca tinca, L., c4 hdi van
Oncorhynchus mykiss [37, 44, 60].

Vitamin C déng vai tro quan trong trong viéc thuc day ting truong va cai thién
cac chi tiéu sinh 1y ctia c4. Nhiéu nghién ctru trudc day da ching minh rang vitamin C
c6 kha ning ting cudng cc thong sé mién dich, bao gdm gia ting sb luong dai thuc
bao, ting ham luogng lysozyme, ting hoat tinh thuc bao cua bach ciu, san xuét
cytokine va nang cao ndéng do khang thé [73]. Pong thoi, vitamin C 1a mot trong
nhimng chat chdng oxy héa chinh c6 trong huyét tuong va mang té bao, giup don dep
cac gbc tu do va hd trg qua trinh tong hop oxit nitric ndi mé [62]. Trong nghién ciru
hién tai, vitamin C c6 anh huong dang ké dén cac chi tiéu ting truong, hiéu qua sir
dung thirc an, ham luong nudc va lipid trong co thé c4, cac chi s6 huyét hoc va mién

dich tu nhién cua ca.

Nghién ctru cho thdy, khong ¢ sy anh hudng tuong tac gitra viée bd sung vitamin C
va nhi¢t 6 moi truong dbi véi cac chi tiéu sinh trudng, hi¢u qua st dung thirc an va thanh
phan sinh héa co thé ca chim vay vang (Trachinotus spp.). Tuy nhién, su két hop giita hai
yéu t nay lai anh hudng dang ké dén mét sb chi tiéu huyét hoc va mién dich cua ca. Trong
pham vi nhi¢t do thich hop, ) luong h6ng cau, ham lugng hemoglobin (Hb), va protein
huyét tuong trong co thé ca co xu hudng gia ting cling véi su gia ting nhiét d6. Pang chu v,
khi ca duoc bd sung vitamin C & cac mue nhiét ndy, cac thong sb huyét hoc nhu hong cau,

Hb va protein huyét twong déu ting thém, cho thay vai trd hd tro tich cuc cua vitamin C d6i
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v6i stc khoe va kha nang thich nghi ctia ¢4 dudi diéu kién nhiét do cao. Xu huéng nay
khong chi duogc quan sat & ca chim vAy vang ma con duge ghi nhin & nhiéu loai c4 khac.
Pién hinh 13 & ca chép (Cyprinus carpio) va ca chdm (Psammoperca waigiensis), khi song
trong diéu kién nhiét do cao, viéc bd sung vitamin C da cai thi¢én dang ké cac thong s6 vé
sinh truong, hidu qua sir dung thire n, thanh phan sinh hoa co thé, cling nhu céc chi tiéu
huyét hoc va mién dich. Diéu nay cho thiy vitamin C khong chi 1a mot thanh phan thiét yéu
trong khau phan dn ma con dong vai trd quan trong trong viéc ning cao stic khoe toan dién
va kha ning chdng chiu cua ca trudc cac tac dong bat loi tir mdi truong. Nhimg két qua trén
g6p phan khang dinh vai trd cta vitamin C trong nudi trong thily san, dic biét 14 trong boi
canh bién ddi khi hau véi nhiét do méi trudng ngay cang gia ting. Viéc bd sung vitamin C
vao khau phan an c6 thé trd thanh mot giai phap quan trong gitip nang cao hiéu qua nudi

trong va dam bao strc khoe bén vimg cho ca [66, 73].

Nghién ciru vé anh hudng ciia vitamin E, vitamin C va nhiét do 1én ca chim vay
vang T. blochii trong giai doan giéng d3 mang lai nhitng két qua dang cht y. Viéc bd
sung cac chat chéng oxy héa nhu vitamin E va vitamin C vao khau phan an cia ca
khong chi cai thién téc do sinh truong va hiéu qua st dung thirc n ma con nang cao
chat luong thit ca va kha ning dap tmg mién dich ti nhién. Nhiing loi ich nay cho thay
vai trd quan trong cua cac vitamin chéng oxy hoa trong viéc hd tro strc khoe va ting
cuong kha ning thich nghi cta ca v6i moi truong séng khic nghiét. Ngoai ra, nghién
cuu cling chi ra réng, voi sy hd tro tir vitamin E va vitamin C, gidi han nhiét do thich
nghi cta c4 chim vay vang T. blochii di duoc mé rong. Diéu nay cho thay loai ca nay
c6 kha nang thich nghi tbt véi didu kién nhiét do cao va co tiém nang lon dé phat trién
trong bdi canh nhiét do tang cao do bién d6i khi hau. Tuy nhién, dé xac dinh murc nhiét
d6 t6i wu cho su tang truong va hiéu qua sir dung thic an cta ca chim vy vang, can co
thém nghién ctru danh gia anh huong cua nhiét d6 cao hon 34°C d6i véi sinh trudng,
kha ning chuyén hoa dinh dudng va dap tmg mién dich. Viéc xac dinh giéi han nhiét
d6 ma ca c6 thé chiu dung ciing 13 co sé quan trong dé toi wu hoa diéu kién nudi, dam

bao hi¢u suat san xuat va phat trién bén virng trong nudi trong thuy san.
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CHUONG 4. KET LUAN VA KIEN NGHI
4.1. Két luan

1) B6 sung vitamin E tir 100-800 mg/kg TA giup cai thién ting truedng, hiéu qua st
dung thirc an va thanh phéan sinh hoa co thé ca chim vay vang, trong d6 mirc 100-200
mg/kg TA dat hiéu qua tdi vu. Vitamin E tir 100400 mg/kg TA cai thién cac chi sb
huyét hoc va mién dich, véi lysozyme va bach cau cao nhat & mtrc 400 mg/kg TA, trong
khi hong cau, Hb, Het, protein méau va triglyceride t6i wu & mirc 200 mg/kg TA. Vitamin
E khong anh hudng dén ty 16 séng, sd luong tiéu cau, chi sé VSI va HSI cta ca. B6 sung
qua liéu (800—1600 mg/kg TA) dan dén thodi hoa, hoai tir gan va tén thwong mo co.

2) Trong diéu kién thi nghiém, ca chim vy vang c6 kha ning thich nghi trong
khoang nhiét do 28-34°C, vdi cac chi tiéu tdng truong, hi€u qua st dung thic an, ham
luong protein, d6 am, chi s6 huyét hoc, lysozyme huyét thanh va hoat tinh bung nd ho
hép dat gia tri cao nhét & 34°C. Nhiét do khong anh hudng dén hoat tinh va chi s6 thuc
bao. Bo sung vitamin E ¢ mirc 400 mg/kg TA trong khoang nhiét d¢ nay gitip cai thién
sinh truéng, thanh ph::in sinh hoa co thé, cac chi sd huyét hoc va mién dich. Khong co su
tuong tac dang ké gitta vitamin E va nhiét d6 1én cac chi ti€u, ngoai trr ham luong lipid
téng s6, s6 luong bach cau, hong cau, Het va protein huyét twong.

3) Bo sung vitamin C tir 50-800 mg/kg TA cai thién ting truong, hiéu qua sir dung
thirc an, ham luong protein va lipid cua ca chim vay vang, voi mirc 100 mg/kg TA dat
két qua t6t nhat. Vitamin C cai thién cc chi tiéu huyét hoc nhu Hb, Het, s6 lwong hong
cau, bach ciu, protein huyét thanh va lysozyme, khong anh huong dén ty 18 séng, sb
luong tiéu cAu, triglyceride, chi s6 VSI, HSIL, dd 4m, ham lugng tro va hinh thai xuong
clia c4 sau 10 tuan thi nghiém.

4) Trong diéu kién thi nghiém, khi nhiét d¢ ting trong khoang 28-34°C, cac chi
tiéu sinh truong, hidu qua st dung thirc dn, ham luong protein, lipid tong sd, cting cac chi
s6 huyét hoc va mién dich tir nhién cua ca chim vay vang c6 xu hudng duoc cai thién,
v6i mot s6 chi tiéu dat gia tri cao nhat ¢ 34°C. B6 sung vitamin C & mirc 100 mg/kg TA
trong khoang nhiét d6 nay gop phan ting cudng tc do ting trudng, hidu qua st dung
thirc an, ndng cao ham lugng lipid tong sb va cai thién cac chi s6 huyét hoc, mién dich,

dic biét sb lugng héng cau, Hb va protein huyét thanh. Pé x4c dinh murc nhiét do tdi vu
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cho sy phat trién ctia cad chim vay vang, can c6 thém nghién ctru danh gia anh hudng cta

nhiét d6 cao hon ddi vdi cac chi tiéu sinh truéng, chuyén hoa dinh dudng va mién dich.
4.2. Kién nghij

1) Can phan tich ham lugng vitamin E va vitamin C trong gan va co, dong thoi
danh gia anh hudng cta hai loai vitamin nay va nhiét do 1én céc chat chéng oxy hoa
no1 sinh nhu SOD, CAT, GPx,... dé hiéu rd kha nang tich Iy, chuyén hoa va vai tro

chong oxy hoa cua cd chim vay vang.

2) Can xac dinh gi61 han nhiét do t6i da ma ca chim vay vang co thé chiu dung
va nghién ctru sau hon veé tac dong cua nhiét do cao hon 34°C lén sinh truéng, hi¢u
qua str dung thirc an va dap tng mién dich. Pong thoi, can dénh gia su twong tac giita
vitamin va nhiét do dé hiéu rd hon vé tac dong két hop cua cac yéu td nay ddi voi su

phat trién cua ca chim vay vang giai doan giong.
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Phu luc 1: Thi nghiém vitamin E

PHU LUC
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Within Groups .035 | 12 .003
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Within Groups 21.337 | 12 1.778
Total 207.097 | 17
SGRL Between Groups 017 | 5 .003 | 118.207 | .000
Within Groups .000 | 12 .000
Total 017 | 17
SGRW Between Groups 155 1| 5 .031 | 21.458 | .000
Within Groups 017 | 12 .001
Total A72 1 17
VSI Between Groups 4079 | 5 .816 1.116 | .402
Within Groups 8.772 | 12 731
Total 12.852 | 17
HSI Between Groups 279 | 5 056 | 1.527 | .053
Within Groups 438 | 12 .037
Total 717 | 17
FCR Between Groups 191 | 5 .038 3.217 | .045
Within Groups 143 | 12 012
Total 334 | 17
Fl1% Between Groups 626 | 5 125 2.098 | .056
Within Groups 717 | 12 .060
Total 1.343 | 17
PE Between Groups 300 | 5 .060 | 3.416 | .038
Within Groups 210 | 12 .018
Total 510 | 17
TRO Between Groups 8415 | 5 1.683 | 34.745 | .000
Within Groups 581 | 12 .048
Total 8.996 | 17
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Lcuoi

Duncan?

Subset for alpha = 0.05
NT 1 2 3 4 5
EO 3| 13.0500
E1600 3 13.1967
E800 3 13.3567
E400 3 13.5217
E100 3 13.8617
E200 3 13.8667
Sig. 1.000 1.000 1.000 1.000 912

Wocuoi
Duncan?
Subset for alpha = 0.05
NT 1 2 3 4
EO 3 | 41.5767
E1600 3| 42.7498 | 42.7498
E800 3 44.4800 | 44.4800
E400 3 45.3517
E100 3 48.6333
E200 3 50.8050
Sig. 302 138 439 .069
SGRL

Duncan?

Subset for alpha = 0.05
NT 1 2 3 4 5
EO 3 9773
E1600 3 .9922
E800 3 1.0083
E400 3 1.0247
E100 3 1.0578
E200 3 1.0583
Sig. 1.000 1.000 1.000 1.000 916

SGRW
Duncan?
Subset for alpha = 0.05

NT 1 2 3 4
EO 3| 2.7666
E1600 3| 2.8034 | 2.8034
E800 3 2.8566 | 2.8566
E400 3 2.8820




E100 3 2.9755
E200 3 3.0333
Sig. .258 112 429 .087
FCR

Duncan? Duncan®

Subset

for

alpha =

0.05 Subset for alpha = 0.05
NT 1 NT N 1 2 3
EO 3| 8.0733 E200 3| 1.1843
E400 3| 8.1767 E100 3| 1.2404 | 1.2404
E800 3| 8.5467 E400 3| 13461 | 1.3461 | 1.3461
E100 3| 8.8167 E800 3| 1.3707| 1.3707 | 1.3707
E1600 3| 8.8967 E1600 3 1.4336 | 1.4336
E200 3| 9.4900 EO 3 1.4814
Sig. .092 Sig. .076 .067 184

HSI F1%

Duncan? Duncan?

Subset for alpha = Subset for alpha

0.05 =0.05

NT 1 2 NT N 1 2
E400 3| 1.1517 E200 3| 2.7513
E800 3| 13304 | 1.3304 E100 3| 2.8571| 2.8571
E1600 3| 13473 | 1.3473 E400 3| 3.0494 | 3.0494
E100 3| 13757 | 1.3757 E800 3| 3.0939 | 3.0939
E200 3| 1.4849 | 1.4849 E1600 3| 3.2045 | 3.2045
EO 3 1.5434 EO 3 3.2887
Sig. .075 236 Sig. .060 071

PE
Duncan?

Subset for alpha = 0.05
NT 1 2 3
EO 3| 1.4396
E1600 3| 1.4866 | 1.4866
E800 3| 1.5559 | 1.5559
E400 3| 15951 | 1.5951 | 1.5951
E100 3 1.7198 | 1.7198
E200 3 1.8120
Sig. .207 .068 .080

TRO




Duncan?

Subset for alpha = 0.05

NT 1 2 3 4
EO 3| 3.7433
E1600 3 4.1700
E800 3 4.4267
E400 3 5.0733
E100 3 5.3967 | 5.3967
E200 3 5.6600
Sig. 1.000 179 .097 169
AM

Duncan?

Subset for alpha = 0.05
NT 1 2 3
E100 3| 66.5433
E200 3| 66.7300
E400 3 68.1000
E800 3 68.3133
E1600 3 69.6167
EO 3 70.1833
Sig. .740 .705 323

LIPID

Duncan?

Subset for alpha = 0.05
NT 1 2 3
EO 3| 7.2000
E1600 3| 7.4733
E800 3 9.2667
E400 3 9.3433
E100 3 10.4200
E200 3 10.8133
Sig. .565 871 411

PROTEIN
Duncan?
Subset for alpha = 0.05

NT 1 2 3 4
E1600 3| 18.5067
EO 3| 18.5167
E800 3 19.2600
E400 3 19.3133 | 19.3133

-5-




E100 3 19.5433 | 19.5433
E200 3 19.6567
Sig. 928 634 057 319
LYSOZYME
Duncan?
Subset for alpha = 0.05
NT 1 2 3 4 5
EO 3| 6.1133
E1600 3| 6.7833 | 6.7833
E800 3 7.4067 | 7.4067
E100 3 7.9133 | 7.9133
E200 3 8.6667
E400 3 10.2400
Sig. 153 181 271 112 1.000
WBC PLT
Duncan? Duncan?
Subset
for
alpha =
Subset for alpha = 0.05 0.05
NT 1 2 3 NT N 1
EO 3| 5.3333 E200 3| 22.6667
E1600 3 6.0667 E800 3| 22.6667
E800 3 6.2667 E1600 3| 22.6667
E100 3 6.3000 E100 3| 23.0000
E200 3 6.4000 EO 3| 23.3333
E400 3 7.4000 E400 3| 23.3333
Sig. 1.000 269 |  1.000 Sig. 672
RBC Triglyceride
Duncan? Duncan?
Subset for alpha
Subset for alpha = 0.05 =0.05
NT 1 2 3 NT N 1 2
EO 3| 2.2000 E1600 3| 4.1333
E1600 3| 2.2333 EO 3| 4.1567
E800 3| 2.3667 | 2.3667 E100 3| 4.2333
E400 3 2.6333 | 2.6333 E400 3| 4.3967
E200 3 2.8000 E800 3| 4.4367
E100 3 2.8333 E200 3 5.5167
Sig. 372 145 288 Sig. 330 | 1.000




Hb

Duncan?
Subset for alpha = 0.05

NT 1 2 3 4
EO 3| 6.6667
E1600 3| 6.8333
E800 3 7.2667
E400 3 7.3667
E100 3 8.0000
E200 3 9.3667
Sig. 293 522 1.000 1.000

Hct
Duncan?

Subset for alpha = 0.05
NT 1 2 3 4 5
EO 3] 19.6333
E1600 3 21.5333
E800 3 22.2667 | 22.2667
E400 3 22.3667
E100 3 23.7667
E200 3 26.7000
Sig. 1.000 .056 778 | 1.000| 1.000

Pr-blood
Duncan?
Subset for alpha = 0.05

NT 1 2 3 4
EO 3 | 35.1667
E100 3 36.8000
E800 3 38.2000
E1600 3 38.4000
E400 3 39.3000
E200 3 44,7000
Sig. 1.000 |  1.000 060 | 1.000




Phu luc 2: Thi nghiém vitamin E*nhiét dj

Tests of Between-Subjects Effects

Type 11 Sum Mean Partial Eta

Source of Squares | df | Square F Sig. | Squared
Corrected  Lcuoi 1.662% | 5 332 6.009 | .001 .556
Model  wecyoi 284.921° | 5 56.984 | 21.257 | .000 816
SGRL 019¢| 5 .004 6.072 | .001 559

SGRW 1784 | 5 036 | 21.104 | .000 815

&) 3.708¢ | 5 742 |  14.605 | .000 753

HSI 076" | 5 015 2.748 | .042 364

FCR 2179 | 5 043 | 20.878 | .000 813

F1% 1.038" | 5 208 | 20.949 | .000 814

PE 168 | 5 034 | 21.257 | .000 816

Tro 12.7821 | 5 2.556 5.792 | .001 547

Am 26.181% | 5 5.236 4.218 | .007 468

L 78.249' | 5 15.650 | 24.154 | .000 834

P 6.103" | 5 1.221 4.038 | .008 457
LYSOZYME 22.004" | 5 4.401 4.525 | 005 485

WBC 9.786° | 5 1.957 | 36.588 | .000 .884

RBC 5.450° | 5 1.090 | 204.071 | .000 977

Hb 17.3879| 5 3.477 | 11.476 | .000 705

Hct 90.370" | 5 18.074 | 17.880 | .000 788

PLT 10.700¥ | 5 2.140 1.975 | .119 292
Triglyceride 4970" | 5 994 |  2.853 | .037 373
Protein_blood 89.778“| 5| 17.956 | 14.924 | .000 757

HTTB 203.500Y | 5 40.700 1.912 | .130 285

CSTB 1767 | 5 .035 1.719 | .169 264

BNHH 2172 | 5 .043 | 10.509 | .000 .686

Intercept  Lcuoi 6352.882 | 1| 6352.882 | 114821.0 | .000 1.000
Wecuoi 115835.2 | 1| 115835.2 | 43211.2 | .000 999

SGRL 50.307 | 1 50.307 | 81722.8 | .000 1.000

SGRW 435.075| 1| 435.075 | 258502.4 | .000 1.000

VSl 1369.622 | 1| 1369.622 | 26973.31 | .000 999

HSI 34.144 | 1 34.144 | 6141.782 | .000 .996

FCR 71419 | 1 71.419 | 34395.71 | .000 .999

F1% 481.784 | 1| 481.784 | 48634.22 | .000 1.000

PE 57.466 | 1 57.466 | 36256.16 | .000 .999

Tro 707.616 | 1| 707.616 | 1603.130 | .000 985

Am 139094.3 | 1| 139094.3 | 112052.6 | .000 1.000

L 2180.610 | 1| 2180.610 | 3365.597 | .000 993
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VITE

TEMP

P
LYSOZYM

WBC

RBC

Hb

Hct

PLT
Triglyceride

Protein_blood
HTTB
CSTB

BNHH
Lcuoi
Wecuoi
SGRL
SGRW
VSI
HSI
FCR
F1%
PE
Tro
Am

L

P
LYSOZYME

WBC

RBC

Hb

Hct

PLT
Triglyceride

Pr_blood

HTTB
CSTB
BNHH
Lcuoi
Wecuoi
SGRL
SGRW
VSI

10953.85
1742.847

1330.002

149.544
1690.501
15048.32
15732.30

625.907
43373.21
162950.7

107.844

52.642
021
14.977
.000
.009
125
.003
.010
.049
.009
12.186
14.187
50.000
3.823

10.514

4.986
.800
7.301
38.307
9.633

1.019

13.467

100.833
024
.046

1.446

269.390
.016
.168

3.532
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10953.85
1742.847

1330.002

149.544
1690.501
15048.32
15732.30

625.907
43373.21
162950.7

107.844

52.642
021
14.977
.000
.009
125
.003
.010
.049
.009
12.186
14.187
50.000
3.823

10.514

4.986
.800
7.301
38.307
9.633

1.019

13.467

100.833
024
.046
723

134.695
.008
.084

1.766

36238.63
1792.192

24862.17
27995.75
5579.212
14887.04
14522.12

1796.872
36049.21
7656.258

5269.274

12761.75
376
5.587
337
5.262
2.463
614
4.883
4.991
5.587
27.607
11.429
77.172
12.649

10.812

93.201
149.828
24.097
37.896
8.892

2.926

11.193

4.738

1.149
11.252
13.068
50.247
13.232
50.043
34.776

.000
.000

.000
.000
.000
.000
.000

.000
.000
.000

.000

.000
.545
.027
567
.031
130
441
.037
.035
.027
.000
.002
.000
.002

.003

.000
.000
.000
.000
.006

.100

.003

.040
294
.003
.000
.000
.000
.000
.000

999
.987

999
999
996
.998
.998

987
999
997

995

.998
015
.189
014
180
.093
025
.169
172
189
535
323
763
.345

311

795
.862
501
612
270

.109

318

165
.046
319
521
.807
524
.807
743




VITE *
TEMP

HSI

FCR

FI%

PE

Tro

Am

L

P
LYSOZYME

WBC

RBC

Hb

Hct

PLT
Triglyceride

Pr_blood

HTTB
CSTB
BNHH
Lcuoi
Wecuoi
SGRL
SGRW
VSI
HSI
FCR
F1%
PE
Tro
Am

L

p

LYSOZYME

WBC

RBC

Hb

Hct

PLT
Triglyceride

Protein_blood

HTTB
CSTB

.073
.206
.987
159
234
7.817
21.359
1.808

7.494

4.183
3.428
8.461
42.665
.200

3.438

67.549

102.200
134
157
196
.554
.002
.000
.051
.000
.000
.002
.000
.363

4.178
6.889
471

3.997

.618
1.222
1.625
9.398

.867

513

8.762

467
.018

1
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.036
103
493
.080
117
3.909
10.680
.904

3.747

2.091
1.714
4.230
21.332
100

1.719

33.774

51.100
.067
.079
.098
2177
.001
.000
.026
.000
.000
.001
.000
181

2.089
3.444
236

1.998

309
611
812
4.699
433

.256

4.381

233
.009

6.536
49.680
49.800
50.247

.265

3.149
16.483

2.991

3.853

39.095
320.878
13.961
21.104
.092

4.934

28.071

2.401
3.278
19.060
1.768
103
1.780
.087
.505
.026
072
076
103
411
1.683
5.316
.780

2.055

5.775
114.384
2.681
4.649
400

136

3.641

011
446

.005
.000
.000
.000
770
.061
.000
.069

.035

.000
.000
.000
.000
912

.016

.000

112
.055
.000
192
.902
190
917
.610
974
.930
927
.902
.668
207
012
470

150

.009
.000
.089
.020
.675

489

.042

.989
.646

.353
.805
.806
.807
022
.208
579
.200

243

165
.964
.538
.638
.008

291

701

167
215
614
128
.009
129
.007
.040
.002
.006
.006
.009
.033
123
307
.061

146

325
905
183
279
.032

.058

233

.001
.036




Error

Total

BNHH
Lcuoi
Wecuoi
SGRL
SGRW
VSI
HSI
FCR
F1%
PE
Tro
Am

L

P

LYSOZYME

WBC

RBC

Hb

Hct

PLT
Triglyceride

Pr_blood

HTTB
CSTB
BNHH
Lcuoi
Wecuoi
SGRL
SGRW
VSI
HSI
FCR
FI

PE
Tro
Am

L

p

LYSOZYM

WBC
RBC
Hb
Hct

.013
1.328
64.336
015
.040
1.219
133
.050
.238
.038
10.594
29.792
15.550
7.254

23.339

1.284
128
7.272
24.260
26.000

8.360

28.876

510.800
491

.099
6355.873
116184.4
50.341
435.293
1374.549
34.354
71.686
483.060
57.673
730.992
139150.2
2274.408
10967.21

1788.190

1341.072

155.123
1715.160
15162.95

24
24
24
24
24
24
24
24
24
24
24
24
24

24

24
24
24
24
24

24

24

24
24
24
30
30
30
30
30
30
30
30
30
30
30
30
30

30

30
30
30
30
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.007
.055
2.681
.001
.002
051
.006
.002
.010
.002
441
1.241
.648
302

972

.053
.005
303
1.011
1.083

.348

1.203

21.283
.020
.004

1.586

225

117




PLT 15769.00 | 30

Triglyceride 639.237 | 30

Pr_blood 43491.87 | 30

HTTB 163665.0 | 30

CSTB 108.512 | 30

BNHH 52.958 | 30
Corrected Lcuoi 2.990 | 29
Total Wecuoi 349.257 | 29

SGRL .033 | 29

SGRW 218 | 29

VSI 4927 | 29

HSI 210 | 29

FCR 267 | 29

FI1% 1.275 | 29

PE 207 | 29

Tro 23.376 | 29

Am 55.973 | 29

L 93.799 | 29

P 13.358 | 29

LYSOZYME 45.344 | 29

WBC 11.070 | 29

RBC 5.579 | 29

Hb 24.659 | 29

Hct 114.630 | 29

PLT 36.700 | 29

Triglyceride 13.330 | 29

Protein_blood 118.654 | 29

HTTB 714.300 | 29

CSTB 0.667 | 29

BNHH 316 | 29

Lcuoi SGRW
Duncan®” Duncan®?

Subset Subset

TEMP N 1 2 TEMP N 1 2 3
28 10 | 14.2456 28 10| 3.7113
31 10 14.6620 31 10 3.8195
34 10 14.7486 34 10 3.8938
Sig. 1.000 419 Sig. 1.000 1.000 1.000
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Wocuoi

SGRL
Duncan®” Duncan®”
Subset Subset
TEMP N 1 2 3 TEMP N 1 2
28 10 | 58.2909 28 10| 1.2624
31 10 62.5235 31 10 1.3067
34 10 65.6007 34 10 1.3157
Sig. 1.000 | 1.000 | 1.000 Sig. 1.000 427
FCR VSI
Duncan®® Duncan®P
Subset Subset
TEMP N 1 2 3 TEMP N 1 2
34 10 | 1.4495 28 10| 6.2726
31 10 1.5282 31 10 6.9718
28 10 1.6510 34 10 7.0259
Sig. 1.000 | 1.000 | 1.000 Sig. 1.000 596
Fl HSI
Duncan®® Duncan®P
Subset Subset
TEMP N 1 2 3 TEMP N 1 2
34 10| 3.8023 28 10| 1.0013
31 10 3.9767 31 10 1.0794
28 10 4.2433 34 10 1.1198
Sig. 1.000 | 1.000 | 1.000 Sig. 1.000 237
PE Tro
Duncan®? Duncan®P
Subset Subset
TEMP N 1 2 3 TEMP N 1
28 10| 1.2905 31 10| 4.7850
31 10 1.3934 34 10 | 4.8040
34 10 1.4682 28 10 | 4.9810
Sig. 1.000 1.000 1.000 Sig. .540
L Am
Duncan®” Duncan®”
Subset Subset
TEMP N 1 2 3 TEMP N 1 2
28 10| 7.4390 28 10 | 67.4580
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31 10 8.6420 31 10 | 68.1090 | 68.1090
34 10 9.4960 34 10 68.7080
Sig. 1.000 | 1.000 | 1.000 Sig. 204 241
PROTEIN LYSOZYME
Duncan®” Duncan®”
Subset Subset
TEMP N 1 2 TEMP N 1 2
28 10 | 18.8140 28 10 | 7.1100
31 10 | 19.0960 | 19.0960 31 10 | 7.4560 | 7.4560
34 10 19.4150 34 10 8.3000
Sig. 263 207 Sig. 440 .068
WBC Hb
Duncan®” Duncan®”
Subset Subset
TEMP N 1 2 TEMP N 1 2
28 10| 6.1310 28 10 6.910
31 10 6.8980 31 10| 7.410
34 10 6.9460 34 10 8.200
Sig. 1.000 647 Sig. 053 | 1.000
RBC
Duncan®”
Subset
TEMP N 1 2 3
28 10| 1.8310
31 10 2.2090
34 10 2.6580
Sig. 1.000 | 1.000 | 1.000
PLT Hct
Duncan®® Duncan®®
Subset Subset
TEMP N 1 TEMP N 1 2 3
34 10| 22.80 28 10 20.960
31 10 22.90 31 10 22.350
28 10| 23.00 34 10 23.880
Sig. .690 Sig. 1.000 1.000 1.000
Triglyceride CSTB
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Duncan®®? Duncan®®
Subset Subset
TEMP N 1 2 TEMP N 1 2
28 10 | 4.0900 28 10 | 1.8400
34 10 4.7790 31 10| 1.8580 | 1.8580
31 10 4.8340 34 10 1.9900
Sig. 1.000 837 Sig. 781 .050
Protein_blood HTTB
Duncan®®? Duncan®®?
Subset Subset
TEMP N 1 2 3 TEMP N 1
28 10 | 36.130 28 10 | 71.800
31 10 38.140 31 10| 73.100
34 10 39.800 34 10 | 76.200
Sig. 1.000 1.000 1.000 Sig. .054
BNHH
Duncan®®?
Subset
TEMP N 1 2 3
28 10| 1.2330
31 10 1.3310
34 10 1.4100
Sig. 1.000 1.000 1.000
Phu luc 3: Thi nghiém vitamin C
ANOVA
Sum of Squares | df | Mean Square F Sig.
Lcuoi Between Groups 4347 5 869 | 3.267 | .043
Within Groups 3193 | 12 266
Total 7.540 | 17
Weuoi Between Groups 118.126 | 5 23.625 | 24.186 | .000
Within Groups 11.722 | 12 977
Total 129.848 | 17
Vsl Between Groups 952 | 5 190 | 227 | .944
Within Groups 10.068 | 12 839
Total 11.021 | 17
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HSI

SGRL

SGRW

FCR

FI

PE

TRO

DOAM

LIPID

PROTEIN

LYSOZYME

Between Groups
Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups
Total

Between Groups
Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups

Total
Between Groups

Within Groups
Total

.008

.082
.090
.047

.033
.080
148

.018
.166
307

.036
343
878

104
.982
136

017
153
1.211

5.756
6.967
1.767

6.974
8.741
24.996

1.868
26.864
6.510

411
6.921
29.559

2.787
32.346
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12
17

12
17

12
17

12
17

12
17

12
17

12
17

12
17

12
17

12
17

12
17

.002
.007

.009
.003

.030
.001

.061
.003

176
.009

027
.001

242
480

.353
581

4.999
156

1.302
034

5.912
232

.246

3.368

19.958

20.504

20.333

19.327

.505

.608

32.113

38.036

25.455

934

.039

.000

.000

.000

.000

767

.696

.000

.000

.000




WBC Between Groups 1919 | 5 .384 | 129.401 | .000
Within Groups 036 | 12 .003
Total 1.955 | 17
RBC Between Groups 240 | 5 048 |  9.320 | .001
Within Groups 062 | 12 .005
Total 302 | 17
Hb Between Groups 496 | 5 .099 4.960 | .011
Within Groups 240 | 12 .020
Total 736 | 17
Hct Between Groups 31.049 | 5 6.210 9.883 | .001
Within Groups 7.540 | 12 .628
Total 38.589 | 17
PLT Between Groups 6278 | &5 1.256 611 | .694
Within Groups 24.667 | 12 2.056
Total 30.944 | 17
Tryglecrides  Between Groups 1307 | 5 261 711 | 626
Within Groups 4.408 | 12 367
Total 5.715 | 17
Protein_blood Between Groups 43998 | 5 8.800 | 17.737 | .000
Within Groups 5.953 | 12 496
Total 49.951 | 17
Lcuoi FCR
Duncan? Duncan?
Subset for alpha =
0.05 Subset for alpha = 0.05
NT N 1 2 NT 1 2 3
Co 3| 13.1000 C200 3| 1.6108
C50 3| 13.8000 | 13.8000 C100 3| 1.6393
C800 3 14.2333 C50 3| 1.6843
C200 3 14.3000 C400 3| 1.6931
C400 3 14.4000 C800 3 1.8515
C100 3 14.5667 Co 3 1.9808
Sig. 122 122 Sig. 113 | 1.000 | 1.000
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Wocuoi

VSI

Duncan Duncan
a a

Subset for

alpha =
Subset for alpha = 0.05 0.05
NT N 1 2 3 4 NT N 1
CO 3| 36.8000 Co 3 6.6122
C800 3 39.3333 C50 3 6.9313
C400 3 42.1500 C100 3 7.0880
C50 3 42.3333 C200 3 7.1158
C100 3 43.3767 | 43.3767 C800 3 7.1667
C200 3 44.3333 C400 3 7.3540
Sig. 1.000 |  1.000 173 259 Sig. 385
HSI El
Duncan? Duncan?
Subset for
alpha = 0.05 Subset for alpha = 0.05
NT N NT N 1 2 3
C50 3 1.5759 C200 3| 3.6264
C200 3 1.5819 C100 3| 3.6770
Co 3 1.5959 C50 3| 3.7557
C400 3 1.6032 C400 3| 3.7713
C800 3 1.6156 C800 3 4.0396
C100 3 1.6405 CO 3 4.2524
Sig. 400 Sig. 102 1.000 | 1.000
SGRL SGRW
Duncan? Duncan?
Subset for alpha =
0.05 Subset for alpha = 0.05
NT N 1 2 NT N 1 2 3
CO 3| 1.0519 Co 3| 2.7898
C50 3| 1.1262 | 1.1262 C800 3 2.8737
C800 3 1.1708 C400 3 2.9839
C200 3 1.1766 C50 3 2.9907
C400 3 1.1873 C100 3 3.0246
C100 3 1.2039 C200 3 3.0469
Sig. 110 125 Sig. 1.000 | 1.000 .087
Tro PE
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Duncan? Duncan?
Subset
for
alpha =
0.05 Subset for alpha = 0.05
NT 1 NT N 1 2 3
C400 3| 4.5133 Co 3| 1.0747
C50 3| 4.6633 C800 3 1.1510
C800 3| 4.8900 C400 3 1.2567
C200 3| 4.9367 C50 3 1.2638
C100 3| 5.0767 C100 3 1.2985
Co 3| 5.3067 C200 3 1.3218
Sig. 228 Sig. 1.000 | 1.000| .072
LIPID DOAM
Duncan? Duncan?
Subset for
alpha =
Subset for alpha = 0.05 0.05
NT 1 2 3 4 NT N 1
Co 3| 7.4133 C100 3 68.6567
C50 3 8.2800 Co 3 68.8500
C800 3 8.8633 C50 3 68.9767
C400 3 9.8633 C800 3 69.2733
C200 3 10.3600 | 10.3600 C200 3 69.4600
C100 3 10.7533 C400 3 69.4967
Sig. 1.000 .095 149 246 Sig. 245
PROTEIN
Duncan?
Subset for alpha = 0.05
NT 1 2 3 4
Co 3 | 18.0967
C50 3 18.4600
C800 3 18.7167
C400 3 19.1400
C200 3 19.5700
C100 3 19.8033
Sig. 1.000 115 |  1.000 148
LYSOZYME

-19 -




Duncan?

Subset for alpha = 0.05
NT 1 2 3
Co 3| 5.3200
C50 3 6.6300
C800 3 8.1400
C400 3 8.4567
C100 3 8.7200
C200 3 8.8133
Sig. 1.000 |  1.000 138
WBC
Duncan?
Subset for alpha = 0.05
NT 1 2 3 4
Co 3| 5.9233
C50 3 6.3167
C100 3 6.6667
C200 3 6.7167
C400 3 6.8167
C800 3 6.8333
Sig. 1.000 1.000 .283 714
RBC Hb
Duncan? Duncan?
Subset for alpha =
Subset for alpha = 0.05 0.05
NT 1 2 3 NT N 1 2
Co 3| 2.6000 Co 3| 6.9667
C50 3| 27167 | 2.7167 C50 3 7.3500
C100 3 2.8167 C800 3 7.4000
C800 3 2.8500 | 2.8500 C100 3 7.4233
C200 3 2.8500 | 2.8500 C400 3 7.4233
C400 3 2.9667 C200 3 7.4333
Sig. .070 .056 .082 Sig. 1.000 521
Hct PLT
Duncan? Duncan?
Subset for
alpha =
Subset for alpha = 0.05 0.05
NT 1 2 3 4 NT N 1
CO 3119.6333 C400 3 22.0000
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C50 31 21.0000 | 21.0000 C200 3| 223333
C800 3 21.6667 | 21.6667 C100 3| 23.0000
C400 3 22.5000 | 22.5000 Co 3| 23.3333
C200 3 23.0000 | 23.0000 C800 3| 23.3333
C100 3 23.5667 C50 3| 23.6667
Sig. .056 323 073 142 Sig. 221
Protein_blood Tryglecrides
Duncan? Duncan®
Subset
for
alpha
Subset for alpha = 0.05 =0.05
NT N 1 2 3 NT N 1
Co 3] 35.8333 Co 31| 4.1733
C800 3| 36.0000 | 36.0000 C400 3| 4.2367
C400 3 37.2333 C50 3| 4.3333
C50 3 38.6667 C200 3| 4.3333
C100 3 39.5333 C800 3| 4.3333
C200 3 39.6667 C100 3| 4.9867
Sig. 177 .053 123 Sig. 163
Phu luc 4: Thi nghiém vitamin C * nhiét djp
Tests of Between-Subjects Effects
Type Il Partial
Sum of Mean Eta
Source Squares df Square F Sig. | Squared
Corrected  Am 463.183a | 5 92.637 80.456 | .000 944
Model Tro 17.873b | 5 3,575 90.814 | .000 950
Lcuoi 714c | 5 143 2.688 | .046 .359
Wcuoi 76.102d | 5 15.220 6.710 | .000 583
SGRL 013e | 5 .003 2.680 | .046 .358
SGRW .098f | 5 .020 6.669 | .001 581
VSI 45579 | 5 911 1.208 | .335 201
HSI 417h | 5 .083 6.297 | .001 567
FCR .087i| 5 017 6.598 | .001 579
Fl1% 530j| 5 .106 6.625 | .001 .580
PE .066d | 5 013 6.710 | .000 583
L 52.004k | 5 10.401 8.637 | .000 643
P 3918l | 5 784 126.557 | .000 963
LYSOZYME 27.892m | 5 5578 |  18.874 | .000 797
WBC 20.509n | 5 4.102 21.909 | .000 .820
RBC 6.4650 | 5 1.293 111.382 | .000 959
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Hb 25719 | 5 5.144 |  48.227 | .000 909
Het 121.986q | 5 24397 | 25581 | .000 842
PLT 35.467u| 5 7.093 |  21.280 | .000 816
Triglyceride 3.805v | 5 761 1.988 | .117 293
Protein_blood 47.624w | 5 9.525 | 132.957 | .000 965
HTTB 254.267x | 5 50.853 2.939 | .033 380
CSTB 168y | 5 034 2.478 | .060 340
BNHH 206z | 5 041 8.217 | .000 631
Intercept  Am 1295065 | 1| 1295065 | 112478.7 | .000 1.000
Tro 770235 | 1| 770.235 | 19568.142 | .000 999
Lcuoi 5813.760 | 1| 5813.760 | 109472.1 | .000 1.000
Weuoi 80953.109 | 1 | 80953.109 | 35690.243 | .000 1999
SGRL 65.424 | 1 65.424 | 69330.164 | .000 1.000
SGRW 542773 | 1| 542773 | 184304.5 | .000 1.000
VS 4917535 | 1| 4917535|  6519.6 | .000 1996
HSI 143785 | 1| 143.785| 10850.7 | .000 998
FCR 72517 | 1 72517 | 27343.6 | .000 999
F1% 663.685 | 1| 663.685| 41465.6 | .000 999
PE 56.413 | 1 56.413 | 28877.8 | .000 999
L 2031.000 | 1| 2031.000| 1686.636 | .000 986
P 10804.175 | 1| 10804.175 | 1744954.3 | .000 1.000
LYSOZYME 1706.453 | 1| 1706.453 | 5773.626 | .000 996
WBC 1325345 | 1| 1325.345 | 7079.080 | .000 997
RBC 164.034 | 1| 164.034 | 14130.718 | .000 998
Hb 1819.900 | 1| 1819.900 | 17063.161 | .000 999
Het 15541.4 | 1| 15541.438 | 16295.741 | .000 1999
PLT 16054.5 | 1| 16054.533 | 48163.600 | .000 1.000
Triglyceride 611557 | 1| 611.557 | 1597.115 | .000 985
Protein_blood 420923 | 1| 42092.3 | 587566.8 | .000 1.000
HTTB 1489665 | 1| 1489665 |  8610.8 | .000 997
CSTB 96.410 | 1 96.410 | 7113.351 | .000 997
BNHH 51117 | 1 51.117 | 10213.158 | .000 998
VITC Am 22516 | 1 22516 19.556 | .000 449
Tro 1564 | 1 1564 |  39.736 | .000 623
Lcuoi 456 | 1 456 8.594 | .007 264
Weuoi 27743 | 1 27.743 12.231 | .002 338
SGRL 008 | 1 008 8.560 | .007 263
SGRW 036 | 1 036 12.132 | .002 336
VS 065 | 1 065 086 | 772 004
HSI 088 | 1 088 6.660 | .016 217
FCR 032 1 032 11.952 | .002 332
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F1% 192 1 192 12.019 | .002 334
PE 024 | 1 024 12.231 | .002 338
L 4848 | 1 4.848 4.026 | .056 144
p 225 1 225 36.393 | .000 603
LYSOZYME 4362 | 1 4.362 14.760 | .001 381
WBC 1915 | 1 1.915 10.230 | .004 299
RBC 302 1 302 26.016 | .000 520
Hb 456 | 1 456 4.279 | 050 151
Hct 10138 | 1 10.138 10.631 | .003 307
PLT 6533 | 1 6.533 19.600 | .000 450
Triglyceride 203 1 203 531 | .473 022
Protein_blood 4462 | 1 4.462 62.287 | .000 722
HTTB 26.133 | 1 26.133 1511 | .002 501
CSTB 032 1 032 2.362 | .001 490
BNHH 008 1 008 1534 | .022 562

TEMP Am 437573 | 2| 218.787 | 190.020 | .000 941
Tro 16.294 | 2 8.147 | 206.984 | .000 945
Lcuoi 256 | 2 128 2413 | 111 167
Weuoi 44.467 | 2 22.234 9.802 | .001 450
SGRL 005| 2 002 2.407 | 111 167
SGRW 057 | 2 029 9.710 | .001 447
VS| 730 | 2 365 484 | 622 039
HSI 269 | 2 135 10.169 | .001 459
FCR 051 2 025 9.551 | .001 443
F1% 308 | 2 154 9.610 | .001 445
PE 038 2 019 9.802 | .001 450
L 46311 2 23.155 19.229 | .000 616
P 3684 | 2 1842 | 297517 | .000 961
LYSOZYME 23150 | 2 11.575 39.164 | .000 765
WBC 18.047 | 2 9.024 48.199 | .000 801
RBC 6.021 | 2 3011 | 259.343 | .000 956
Hb 24508 | 2 12.254 | 114.890 | .000 905
Hct 111570 | 2 55.785 58.492 | .000 830
PLT 28.867 | 2 14.433 43.300 | .000 783
Triglyceride 3217 | 2 1.609 4.201 | .027 259
Protein_blood 42663 | 2 21.331 | 297.765 | .000 961
HTTB 208.067 | 2| 104.033 6.013 | .008 334
CSTB 131 2 066 4.841 | 017 287
BNHH 184 2 092 18.354 | .000 605

VITC*  Am 3093 | 2 1.547 1.343 | .280 101

TEMP Tro 014 | 2 007 183 | 834 015
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Lcuoi 001 2 001 009 | .991 001

Weuoi 3.892 | 2 1.946 858 | .437 067

SGRL 2.269E-05 | 2| 1.134E-05 012 | 988 001

SGRW 005 | 2 003 898 | .421 070

VS 3763 | 2 1.881 2.494 | 104 172

HSI 059 | 2 030 2.243 | 128 157

FCR 005 | 2 003 969 | .394 075

F1% 030 | 2 015 942 | 404 073

PE 003 | 2 002 858 | .437 067

L 845 | 2 422 351 | .708 028

P 008 | 2 004 679 | 517 054

LYSOZYME 379 | 2 190 641 | 535 051

WBC 547 | 2 273 1.460 | .252 108

RBC 142 | 2 071 6.105 | .007 337

Hb 755 | 2 377 3.538 | .045 228

Het 278 | 2 139 146 | 865 012

PLT 067 | 2 033 100 | .905 008

Triglyceride 385 | 2 192 502 | 611 040

Protein_blood 499 | 2 250 3.484 | .047 225

HTTB 20.067 | 2 10.033 580 | .568 046

CSTB 005 | 2 002 172 | 843 014

BNHH 014 | 2 007 1.421 | 261 106
Error Am 27.633 | 24 1.151

Tro 945 | 24 039

Lcuoi 1.275 | 24 053

Wocuoi 54437 | 24 2.268

SGRL 023 | 24 001

SGRW 071 | 24 003

VSI 18.102 | 24 754

HSI 318 | 24 013

FCR 064 | 24 003

F1% 384 | 24 016

PE 047 | 24 002

L 28.900 | 24 1.204

P 149 | 24 006

LYSOZYME 7.093 | 24 296

WBC 4.493 | 24 187

RBC 279 | 24 012

Hb 2560 | 24 107

Het 22.889 | 24 954

PLT 8.000 | 24 333
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Triglyceride 9.190 | 24 383
Protein_blood 1.719 | 24 072
HTTB 415.200 | 24 17.300
CSTB 325 | 24 014
BNHH 120 | 24 .005
Total Am 129997.3 | 30
Tro 789.052 | 30
Lcuoi 5815.748 | 30
Wecuoi 81083.649 | 30
SGRL 65.459 | 30
SGRW 542.942 | 30
VSI 4940.195 | 30
HSI 144.520 | 30
FCR 72.668 | 30
F1% 664.599 | 30
PE 56.525 | 30
L 2111.903 | 30
P 10808.2 | 30
LYSOZYME 1741.438 | 30
WBC 1350.348 | 30
RBC 170.778 | 30
Hb 1848.178 | 30
Hct 15686.3 | 30
PLT 16098.0 | 30
Triglyceride 624.552 | 30
Protein_blood 42141.6 | 30
HTTB 149636 | 30
CSTB 96.903 | 30
BNHH 51.443 | 30
Corrected Am 490.816 | 29
Total Tro 18.818 | 29
Lcuoi 1.988 | 29
Wecuoi 130.539 | 29
SGRL .035 | 29
SGRW 169 | 29
VSI 22.660 | 29
HSI 735 | 29
FCR 151 | 29
Fl1% 914 | 29
PE 112 | 29
L 80.904 | 29
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P 4.067 | 29
LYSOZYME 34.985 | 29
WBC 25.002 | 29
RBC 6.743 | 29
Hb 28.278 | 29
Hct 144.875 | 29
PLT 43.467 | 29
Trlglycerlde 12.995 | 29
Protein_blood 49.344 | 29
HTTB 669.467 | 29
CSTB 493 | 29
BNHH 326 | 29
Lcuoi Tro
Duncan®®? Duncan?®?
Subset Subset
TEMP N TEMP N
1 1 2 3
31 10 | 13.8223 34 10 | 4.2340
34 10 | 13.8960 31 10 4.9410
28 10 | 14.0445 28 10 6.0260
Sig. .051 Sig. 1.000 1.000 1.000
Wecuoi Am
Duncan®? Duncan®®?
Subset Subset
TEMP N TEMP N
1 2 1 2 3
28 10 | 50.3994 34 10 | 60.5550
31 10 52.0655 31 10 66.8620
34 10 53.3745 28 10 69.6920
Sig. 1.000 .064 Sig. 1.000 1.000 1.000
SGRL L
Duncan®? Duncan?®
Subset Subset
TEMP N TEMP N
1 1 2 3
31 10 | 1.4635 28 10 | 6.6390
34 10 | 1.4735 31 10 8.3730
28 10 | 1.4932 34 10 9.6720
Sig. .051 Sig. 1.000 1.000 1.000
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SGRW P
Duncan®® Duncan®®
TEMP N Subset TEMP N Subset
1 2 1 2 3
28 10 | 4.1977 28 10 | 18.5010
31 10 4.2586 31 10 19.0970
34 10 4.3043 34 10 19.3340
Sig. 1.000 .072 Sig. 1.000 1.000 1.000
VSI LYSOZYME
Duncan®® Duncan®P
Subset Subset
TEMP N TEMP N
1 1 2 3
28 10 | 12.6342 28 10 | 6.4830
34 10 | 12.7645 31 10 7.5090
31 10 | 13.0104 34 10 8.6340
Sig. 370 Sig. 1.000 1.000 1.000
HSI WBC
Duncan?®” Duncan®?
TEMP N Subset TEMP N Subset
1 2 1 2 3
34 10 | 2.0824 28 10 | 5.7930
31 10 | 2.1725 31 10 6.4770
28 10 2.3128 34 10 7.6700
Sig. .093 1.000 Sig. 1.000 1.000 1.000
FCR RBC
Duncan®® Duncan®P
TEMP N Subset TEMP N Subset
1 2 1 2 3
34 10 | 1.5075 28 10 | 1.9010
28 10 | 1.5491 31 10 2.1600
31 10 1.6077 34 10 2.9540
Sig. .084 1.000 Sig. 1.000 1.000 1.000
FI% Hb
Duncan®® Duncan®P
TEMP N Subset TEMP N Subset
1 2 1 2 3
34 10 | 4.5866 28 10 | 6.9650
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28 10 | 4.6903 31 10 7.3540
31 10 4.8336 34 10 9.0470
Sig. .079 1.000 Sig. 1.000 1.000 1.000
PE Hct
Duncan?? Duncan®?
Subset Subset
TEMP N TEMP N
1 2 1 2 3
31 10 | 1.3259 28 10 | 20.4690
28 10 1.3748 31 10 22.6260
34 10 1.4132 34 10 25.1870
Sig. 1.000 .064 Sig. 1.000 1.000 1.000
Triglyceride PLT
Duncan?®? Duncan®?
Subset Subset
TEMP N TEMP N
1 2 1 2 3
28 10 | 4.0950 28 10 | 21.90
31 10 | 4.5560 | 4.5560 31 10 23.20
34 10 4.8940 34 10 24.30
Sig. 109 234 Sig. 1.000 1.000 1.000
CSTB Protein_blood
Duncan?®? Duncan®?
Subset Subset
TEMP N TEMP N
1 2 1 2 3
28 10 | 1.7200 28 10 | 35.9750
31 10 | 1.7780 | 1.7780 31 10 37.5030
34 10 1.8800 34 10 38.8950
Sig. 276 .062 Sig. 1.000 1.000 1.000
HTTB BNHH
Duncan?®? Duncan®?
Subset Subset
TEMP N TEMP N
1 2 1 2 3
28 10 | 67.500 28 10 | 1.2030
31 10 | 70.000 31 10 1.3200
34 10 73.900 34 10 1.3930
Sig. 192 1.000 Sig. 1.000 1.000 1.000
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