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MO DAU

Trong nudi trong thay san, c& nudi phai thuong xuyén dbi pho véi tinh trang cing
thang do nhiéu nguyén nhan khac nhau, trong d6 nhiét do khic nghiét 1a yéu t6 anh huéng
manh mé& dén ca. Néu cac tac dong nay kéo dai va cuong do tac dong manh co thé 1am giam
tc do tang trwong Va ty 18 sdng cua c4, gay e ché mién dich & ¢4, 1am ca man cam véi cac
tac nhan gay bénh (Lé MH, 2021). Pé nang cao chic ning hé mién dich, ngin chan va
giam thiéu c4c tac hai do oxi hoa gay ra, thi viéc b sung cac chat chong oxi hoa cho co thé
sinh vat 1a can thiét. Trong cac nhém chit chéng oxy hoda bd sung cho c4, vitamin E va
vitamin C dwoc xem 12 hai chét chdng oxi hda manh nhét. Co thé ca khong thé tu tong hop
vitamin C va vitamin E nén ngudn vitamin cung cdp cho nhu cau cua ca phai lay tir bén
ngoai, tir thirc an ty nhién hoic tir ngudn bd sung vao thirc an ché bién.

Cé chim vay vang la mét trong nhimg d6i twong nudi bién cha lec & nhiéu qudc gia
chau A — Thai Binh Duong, trong d6 ¢ Viét Nam. Nhitng nam gan day, nhiéu nghién ciu vé
nhu cau dinh dudng cho ca da duoc tap trung nghién ciu nham hoan thién qui trinh san xuat
va nudi thuong pham ca chim vay vang. Tuy nhién, nhitng nghién ciu vé nhu cau vitamin C,
vitamin E & loai c& nay rat han ché, dic biét 1a tac dong cua vitamin E, vitamin C 1én d4p ung
mién dich tu nhién cia ca chim vay vang giai doan giong chua dwoc nghién ciu. Do vy,
nghién ciru tac dong cua vitamin E, vitamin C 1én dap tng mién dich ty nhién ctia ca chim
vay vang cling nhu tac dong ciia vitamin E, vitamin C dudi diéu kién nhiét do cao 1a rat can
thiét, gp phan thuc day nghé nudi tham canh c& chim vay vang phét trién bén ving.

Muc tiéu tong quat: Huéng dén viée ning cao chat luong thirc an cong nghiép, hd tro
san xuét giong va phat trién nghé nudi thuong phdm ca chim vay vang theo hudng bén viing.

Muc tiéu cu thé: (i) Xac dinh méc vitamin E va vitamin C t&i wu nham cai
thién ting truong, nang cao kha ning mién dich ctia c4 chim vy vang trong diéu kién
nhiét d6 cao; (ii) Panh gia tac dong ciia vitamin E va vitamin C dén hiéu qua sir dung
thizc an, kha nang thich nghi va strc khoe cua ca trong diéu kién nhiét do cao; (iii)
Cung cép co sé khoa hoc cho viéc tdi uu héa cong thuc thirc dn cong nghiép nham
nang cao hiéu qua nudi ca chim vay vang trong diéu kién nhiét d6 cao.

Cac ngi dung luan an:

- Anh huéng cia méc vitamin E b sung dén dap wng mién dich caa ca chim vay vang.
- Nghién ctu tac dong cua vitamin E b sung vao thiic dn dén dap tng mién dich cua
ca chim vay vang & diéu kién nhiét do cao.

- Anh huéng cua muc vitamin C bo sung dén dap tng mién dich cua ca chim vay vang.

- Nghién ctru tic dong cua vitamin C b sung vao thirc an dén dap wng mién dich cua
ca chim vay vang ¢ diéu kién nhiét d6 cao.

Y nghia khoa hoc va thuc tién caa luan an:

Két qua caia nghién ctru nay xac dinh duoc cac muc vitamin C va E can thiét cho
tang truong, thanh phan sinh héa ciing nhu mién dich cua ca chim vay vang. Bén canh
d6, nghién ciru ciing cho thiy tac dong tich cuc cua vitamin E va C ddi véi ca chim
vay vang khi nhiét do ting cao. Day 1a co s khoa hoc dé nang cao chat luong thac dn
téng hop cho cé, gop phan thuc diy nghé nuéi ca chim vay vang phat trién bén viing
trong diéu kién bién ddi khi hau.



CHUONG 1. TONG QUAN

Vitamin déng vai trd quan trong trong khau phan in hang ngay cua cé. Trong sb
cac loai vitamin bd sung vao thtc dn, vitamin C va vitamin E dugc xem I vitamin
thiét yéu boi kha nang chéng oxi hda manh mg va ting cudng sire dé khang & vat nudi.

Pong vat thay san khdng c¢6 kha niang hay kha niang tong hop vitamin rét it,
ngudn vitamin cung cap cho co thé phan Ion phai duogc Iy tir bén ngoai théng qua cac
loai thirc an tw nhién. Tuy nhién, trong nudi thaty san thAm canh, ngudn vitamin tir thiec
an tu nhién rat han ché nén viéc b6 sung vitamin vao thirc an cong nghiép rat can thiét.

Nhu cau vé vitamin & dong vat thuy san khac nhau phu thudc vao loai, giai doan
phét trién, su twong tac giita cac thanh phan thire n va diéu kién thi nghiém. Muc vitamin
C da duoc xac dinh & mot sé loai ca va duoc khuyén nghi nam trong khoang 10 -10.000
mg AA/Kg thie an (NRC, 2011). Vitamin C d duoc chirng minh ¢6 vai tro thiic ddy ting
truong, tang ty 16 sdng va giam ty 1é di hinh ¢ ca. Khi dwoc bd sung véi ham lwong cao,
vitamin C ¢6 tac dung diéu chinh dap ang mién dich (Lall, 2000). C4 du vang P. crocea
giai doan gidng can 28,2 mg AA/Kg cho ty 1¢ séng tét nhat, nhung can bo sung 489 mg/kg
TA dé nang cao hoat tinh lysozyme, hoat dong hé bo thé, hoat tinh thuc bao va bung no
hd hap cua ca (Ai, 2006). Hoat tinh lysozyme va kha ning khang bénh cia ca gid ciing
tang cao khi b sung vitamin C véi ham luong 400 mg/kg TA, gip hon 20 1an so véi mic
yéu cau cho ting trudng va cai thién ty 1é séng (Zhou, 2012).

Mot s6 tac gia cho rang, nhu cau vitamin E & c& bién cao hon ca nudc ngot do
luong lipd va n-3 HUFA trong thirc an cta ¢ bién cao hon (Sayed, 2021). Theo
Waagbg (2006) va Lewis (2018), vitamin E duoc bd sung ¢ mirc cao, vuot Xa nhu cau
thong thuong s& cai thién hé mién dich cua sinh vat, giam nguy co nhiém trung, dic
biét & nhirng sinh vat giai doan 16n. Nghién ctu trén ca A. regius cho thiy, c4 can 800
mg/kg TA dé ngin chan bénh u hat, trong khi & mac bd sung 40 -100 mg/kg TA da
cho ting truong tdi wu & ca (Ruiz, 2019). Hoat tinh bing nd hd hap cua ca hong my
tang cao khi dugc bo sung vitamin E voi mic 60 — 80 mg/kg TA so véi cac muc tir 10
— 40 mg/kg TA (Peng, 2009). Két qua tuwong tuy ciing duwoc ghi nhan & cé& vet
Oplegnathus fasciatus, ca can 38 mg/kg TA dé ting truong tdi wu trong khi can téi
hon 500 mg/kg TA méi ting cudong duge dap (rng mién dich (Galaz, 2010).

Thanh phan hda hoc thit ca duoc xem 1a thong tin dang tin cay phan &nh vé chét
luong thit ca, gia tri dinh dudng, trang thai sinh Iy va méi trudng séng cua ca. Nhiéu yéu
t6 duoc xac dinh ¢ anh hudng dén sinh héa co thé c4, trong d6 thanh phan dinh dudng
trong thirc an duoc xem & mot trong nhitng tac nhan anh hudng dang ké dén thanh phan
sinh hda caa ca. Mot s6 nghién ciu cho thay vitamin E tac dong dang ké I&n thanh phan
sinh hoa co thé ca bao gom dd am, lipid, tro va ham luong protein téng sé. Theo Chen
va cong su (2004) cho rang ca khong dugc bd sung vitamin E c¢6 ham luong protein,
lipid thd va chat khé thap (Chen, 2004). Vitamin E ciing anh huong rd rét 1én ham luong
protein cua cé rohu L. rohita (Sau, 2004), c& rd phi lai Oreochromis niloticus x O.
aureus (Huang, 2004). Tuy nhién, nghién ctu trén ca tam beluga H. huso cho thay,
vitamin E khong anh huong dén ham luong protein, chit béo, tro va do am cua cé
(Amlashi, 2011).



Tuong tu vitamin E, vitamin C ciing dugc ghi nhan ¢6 anh huong dén thanh phan
sinh hoa co thé ca. Nghién ctru trén ca Heteropneustes fossilis cho thay, b sung 1.200
mg vitamin C/kg thirc an c6 tac dung lam tang ty 1€ protein va giam ty 1€ nudc cua co
thé (Alam, 2009) hay b sung 59,1 mg/kg TA cho ca chim T. ovatus lam ting ham
lwong protein va lipid (Zhang, 2019). Viéc bd sung vitamin C don thuan khdng anh
huong dén ham luong protein, d6 am, luong tro cua ca chém chau A Lates calcarifer
nhung vitamin C ¢6 tac dung tich cuc dén céc thdng s trén khi dugc bo sung cing voi
chiét xuat tir cu girng (Abdelwahab, 2020). Tuy nhién, vitamin C khong anh hudng dén
thanh phan sinh héa ca gid R. canadum giai doan gidng khi dwoc bd sung cuing vitamin
E (Pham Anh, 2012). Nhiét d6 dugc minh ching 1a ¢ anh huéng Ién thanh phan sinh
hoa co thé c4, nhat 13 ham luwong céac acid béo can thiét trong co thé (Khalili, 2018).
Jobling (2003) bao cao rang nhiét d6 nuwdc din dén sy tich lily mot luong thap cac axit
béo bdo hoa va lugng cao céc axit béo khdng bdo hoa (Jobling, 2003). Nghién ctu trén
ca chém mdm nhon P. waigiensis cho thdy, mac protein va lipid cua ca duoc nudi &
nhiét d6 28°C cao hon 32°C (Hoang, 2021). Ca hoi dugc nudi ¢ nhiét do 10°C thé hién
luong axit béo n-6 trong phi 1& cao hon so vai khi nudi & 20°C (Norambuena, 2016). Két
qua tuong tu cling dugc cdng bd ddi véi ca hoi van duoc nudi & nhiét d6 15°C S0 V4
19°C (Mellery, 2016).

Cé gibng 1a giai doan nhay cam, do vay khi dugc chuyén doi tir méi trudng 6n dinh
trong trai san Xuit ra méi truong ao, 1ong nudi ngoai tu nhién d& bién dong nén ching
thudng xuyén bi cac yéu té 1y hoa moi truong nudc gy cing thang va lam suy giam
mién dich. Do vay, viéc bo sung vitamin C ciing nhu vitamin E cho ¢4 rat can thiét.

O nudc ta, viéc bo sung vitamin C ciing nhu vitamin E vao khau phan an cta tém
va ca duoc thuc hién tir rit sém, thudng xuyén va dinh ky. Diéu nay cai thién dang ké
sirc khoe vat nudi. Tuy nhién, viéc bd sung nay chi méi dia trén khuyén céo caa nha san
Xuit va liéu luong duoc &p dung chung cho mot nhdm sinh vat, chua c6 nhitng nghién
ctru vé muc bd sung ciing nhu anh huéng cua vitamin C, vitamin E 1én t6 chirc co thé
cho ting ddi tuong cu thé. Pén nay, nghién ctu vé anh hudéng cua vitamin E va C I1én
sinh trudng, dap ung mién dich & ca chim vay vang T. blochii tai Viét Nam van con rat
han ché.

C4 1a nhom dong vat bién nhiét, ching khdng thé kiém soat nhiét do co thé,
nhiét d6 co thé ludn can bang véi nhiét d6 moi trudng nudc. Do vay, nhiét d6 1a yéu té
quan trong anh huong dén sinh truong va ty 1& song cia ca. Pén nay, di co nhiéu
nghién ctru vé anh hudng cua nhiét do dén su phat trién cua ca. Tuy nhién, thong tin vé
tac dong cua yéu td nay Ién ca chim vay vang van con rat han ché. Hau hét cac nghién
ctru trude day déu danh gia tac dong caa nhiét d6 dén maot sb chi tidu vé sinh truéng, ty
16 sdng, biéu hién gen va di hinh cua ca giai doan 4u trung (Yang, 2016; Ma, 2016;
Han, 2021); nghién citu md hoc ruét, hoat tinh enzym chéng oxi héa, trao ddi chat,
sinh héa mau cua ca chim giai doan gidng (Li, 2023; Prabu, 2023). Tai Viét Nam,
nghién ciru tic dong cua nhiét 46 dén ca chim vay vang, dic biét 1a anh hudng tuong
tac cua vitamin va nhiét do 1én sinh truéng, sinh hoa va dap ung mién dich cua ca
chim vay vang giai doan giéng chua duoc nghién ciu.



CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Poi twong, thoi gian va dia diém nghién ciu
- Déi tuwong nghién ciu: Ca chim vay vang Trachinotus blochii (Lacepéde,
1801) giai doan giéng.
- Thoi gian nghién ciru: tir ndm 2020 dén nam 2023
- Pia diém nghién ctru: Trudng Pai hoc Nha Trang
2.2 N§i dung nghién ciru:

Panh gia tac dong cua vitamin E va C bo sung vao thirc an dén dap wng mién dich ty

nhién cua ca chim vay vang Trachinotus blochii (Lacepéde, 1801) giai doan gidng
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Hinh 2.1 So @6 khdi ndi dung nghién ctru
2.3 Phuong phap nghién ciru
2.3.1 Thurc an thi nghiém

Cong thirc thire an nén (47,26% protein, 10,7% lipid) duoc ép vién, siy khd &
30°C trong vong 24 tiéng va bao quan & 4°C cho dén khi st dung.
2.3.2 Nguén cd thi nghiém

Ca chim vay vang thi nghiém dam bao kich ¢& dong déu (khoang 5 cm), khoe
manh, boi 16i linh hoat, mau sic co thé tuoi sang, khong di hinh.

2.3.3 Bo tri thi nghiém
2.3.3.1 Thi nghiém 1: Nghién ciru dnh hiong cia ham lwong vitamin E bé sung vao
thivc an dén ddp vmg mién dich tw nhién ciia ca chim vdy vang

Thitc an: Vitamin E duoc st dung cho thi nghiém la DL anpha tocopherol acetate
(Trung Qudc). Thirc an nén dugc bd sung cac muac vitamin E (100, 200, 400, 800 va
1.600 mg/kg TA).

Nguon ca: Ca duogc bé tri ngau nhién vao cac bé composite 200 L véi mat do 30
con/bé. Thai gian thi nghiém 10 tuan, dinh ky 2 tuan kiém tra sinh truéng 1 1an.

Thiét ké thi nghiém: Thi nghiém duoc thiét ké 6 nghiém thac, gdm 5 nghiém thirc
bd sung vitamin E (100, 200, 400, 800 va 1.600 mg/kg TA) va 1 nghiém thic khéng bo
sung vitamin E (d6i chiing). Mdi nghiém thirc duoc thuc hién lap lai 3 lan, cing thoi
diém.



Ché dp cham séc, quan ly: Thoi diém cho ca an 2 1an/ngdy, luc 8h va 17h. Ca
dugc cho dn véi khau phan 5% khdi luong than. Cac yéu t6 méi trudng dugc do 2
ngay/lan. Nudc duoc suc khi lién tuc va thay 50% nudc mdi ngay.
2.3.3.2 Thi nghiém 2: Nghién citu tdc dong cua vitamin E bé sung vao thie an dén ddp
#ng mién dich tir nhién cia ca chim vay vang ¢ diéu kién nhiét dé cao

Thiét ké thi nghiém: Thi nghiém 2 duoc bd tri ngiu nhién 6 nghiém thuc, bao
gom 2 nghiém thtc vitamin E (0, 400 mg/kg TA) két hop 3 nghiém thac nhiét do
(28°C, 31°C va 34°C). M&i nghiém thic Iap lai 5 1an cung thoi diém.

Nhiét d6 trong cac bé thi nghiém duoc diéu chinh bang cay nang nhiét HZ-Q5
800W (Trung Qudc). Chuan bi thirc dn, ngudn ca va chim soc, quan ly hé théng thi
nghiém duoc thuc hién nhu thi nghiém 1 (muc 2.3 va 2.3.3.1)
2.3.3.3 Thi nghiém 3: Nghién citu dnh hwong ciia ham heong vitamin C bé sung vao
thire an dén ddp vmg mién dich cia cd chim vdy vang

Thiét ké thi nghiém: Thi nghiém dugc thiét ké gdm 6 nghiém thic, gom 5 nghiém
thizc bo sung vitamin C (50, 100, 200, 400 va 800 mg/kg TA) va 1 nghiém thac khdng
b sung vitamin C (ddi chung). Mdi nghiém thirc dugc thyuc hién lap lai 3 lan, cung
thoi diém.

Dang vitamin C dwoc sir dung cho thi nghiém la L-ascorbate-2-phosphate 35%,
CSPC (Trung Qudc). Phuong phap san xuét thirc an, chuan bi ca va cham séc, quan ly
dugc thuc hién nhu thi nghiém 1, mé ta trong muc 2.3 va 2.3.3.1.
2.3.3.4 Thi nghiém 4: Nghién citu tdc dong ciia vitamin C bé sung vao thirc an dén ddp
ung mién dich cia cé chim vay vang o diéu kién nhiét dé cao

Thiét ké thi nghiém: Thi nghiém 4 duoc bé tri ngdu nhién 6 nghiém thirc, bao gdm
2 nghiém thirc vitamin C (0, 100 mg/kg TA) két hop 3 nghiém thirc nhiét do (28°C,
31°C va 34°C). Mbi nghiém thirc ldp lai 5 1an cung thdi diém. Ngudn cé, phuong phap
chim séc, quan 1y hé théng thi nghiém twong tu nhu mo ta & thi nghiém 2.

2.4 Phwong phap thu, phan tich mau va xir Iy s6 liéu
2.4.1 Phwong phdp thu va phéin tich mdu

Phwong phdp xdc dinh cdc thong s6 méi triong

Céc thong s6 moi truong nhu nhiét d§, pH, ham lugng oxy hoa tan dugc xac dinh
bang may do méi trudng da nhan t6 WQC-22A (ToaDkk, Nhat Ban). D6 min duoc do
bang may do d6 min AR8012 (SmartSensor, Trung Qudc).

Phwong phap phdn tich ham lwong vitamin trong thizc an

* Ham lugng vitamin trong thirc an duoc phan tich bang phuong phap sac ky
long cao ap, twong tng véi 6 nghiém thuc thi nghiém vitamin E 1a 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.

Phwong phdp xdc dinh sinh trudng, ty 1é séng, hiéu quad sir dung thirc dn va chi so
co thé

* Két thuc thi nghiém, toan bd ca & cac nghiém thirc déu duoc can, do dé xéc
dinh cac chi tiéu vé ting trudng.



- Chiéu dai toan than dugc do bang gidy do k¥ thuat. Khdi lwong dugc cin bang can
dién tir BPA (Ohaus, USA). Ty 1é séng (%) cua ca dugc xac dinh 14 s6 ca con lai tai thoi
diém két thuc thi nghiém.

- Mtic d6 str dung thire an, hiéu qua st dung protein (FI, PE) va hé s6 chuyén ddi
thirc an (FCR) dugc xac dinh thong qua lugng thire an duoc theo doi hang ngay trong
sudt qué trinh thi nghiém.

- Thu ngiu nhién 3 con c4 & mdi bé thi nghiém (9 con/nghiém thic), giai phiu
thu gan va ndi tang dé can, phan tich cac chi s6 noi tang (VSI), chi s6 gan (HSI).

Phuwong phap xac dinh cac chi tiéu sinh hoa

* Thanh phan sinh hoa cua thirc 3n va c4 chim vay vang: Protein, Lipid, Tro va
Do am duoc phan tich theo phuong phap AOAC (2000).

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

* Ca duoc gdy mé bang monophenyl ether glycol véi nong d6 150 - 200 ppm
trude khi thu mau méu. Mau mau duoc thu tai tinh mach dudi cua cad. Mot phan mau
sau khi thu dugc phan tich cong thac va thanh phan sinh héa méu, phan con lai duoc
chuyén vao dng eppendoft dé qua dém & 4°C trude khi dem ly tam dé thu huyét thanh.
Huyét thanh ca dugc bao quan & -80°C dé phan tich ham luong lysozyme.

- Phan tich té bao bach cau, hong ciu, 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 lugng lysozyme trong huyét thanh ca chim vay vang duoc xac dinh theo mo
ta ctia Shugar (1952) c6 diéu chinh.

* Phan 1ap bach cau dé xac dinh chi sé thuc bao va bung né hé hap cua bach cau
duoc thyc hién theo md ta cua Samai va cong su (2017) c6 diéu chinh. Panh gia 2 chi
tiéu nay duoc ap dung cho thi nghiém 2 va 4.

- Hoat tinh thuc bao va Chi sé thuc bao cua té bao bach cau mé tién than ca chim
vay vang dugc xac dinh dya theo phuong phap cua Siwicki va cong su (1994).

- Hoat tinh bing nd ho hap cua té bao tién than ca chim vay vang duogc xac dinh
theo phuwong phap cta Cheng va cong su (2007).

Phuong phdp mé hoc va phan tich dj hinh xwong: Panh gia cau tric md hoc
duogc thuc hién ¢ thi nghiém 1 va di hinh xuong dugc thuc hién vai thi nghiém 3.

- Cat mau theo phuong phap mo hoc dugc md ta béi Coolidge va Howard
(1979). Phan tich cau trlic mé gan va co ctia ca dudi kinh hién vi, ghi nhan nhiing bién
d6i md hoc theo tai liéu cua Ferguson (2006).

- Xac dinh hinh thai xuwong dugc thyc hién theo phuong phap cua Schnell (2016).
Hinh thai xuong duoc quan sét va chup anh bang may anh Canon (Trung Qudc).

2.4.2 Phwong phdp phdn tich va xir Iy sé liéu

S6 liéu duoc biéu dién dudi dang gia tri trung binh + Sai sé chuan. St dung
phuong phap phan tich phuong sai mot yéu té (Thi nghiém 1 va 3) va phan tich phuong
sai hai yéu to (Thi nghiém 2 va 4) vai phan mém SPSS 22.0. Sy khac biét gitra cac gia
tri trung binh duogc xac dinh bang phép kiém dinh Duncan véi mie ¥ nghia P < 0,05.



CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1 Anh huéng ciia vitamin E bo sung vao thirc in dén dap ing mién dich ty nhién
3.1.1 Anh hwéng ciia ham lwong vitamin E bé sung vao thirc an dén sinh truéng
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Hinh 3.1 Chiéu dai (a, c) va khéi luong (b, d) ciia ca & cac mire bd sung vitamin E

Két qua nghién cau ¢ Hinh 3.1 cho thay, viéc bd sung vitamin E trong khau phan
an cua ca chim vay vang gidp cai thién chiéu dai (Lcubi), khdi lwong (Wcudi), va cac
chi s6 tang truang cu thé (SGRL, SGRW). Céc gia tri nay tang 1én dang ké khi muc bo
sung vitamin E tang tir 0 dén 200 mg/kg TA va dat cao nhat & mic 200 mg/kg TA, V6i
su khac biét c6 ¥ nghia théng ké so véi cac mic khac (P < 0,05). Tuy nhién, khi b
sung vuot qua 200 mg/kg TA, cac chi sé nay giam dan, dic biét rd rét & mac 1600
mg/kg TA, cho thay liéu lugng vitamin E cao c6 thé gay anh huong bét loi dén sy ting
truong. Nhu vay, mac bo sung vitamin E 200 mg/kg TA duoc xac dinh 12 téi vu dé dat
hiéu qua tang truong tot nhat vé ca chiéu dai, khdi lugng va chi so ting truong cu thé.
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Hinh 3.2 Lwong thitc dn ca sir dung (a) va hé s6 chuyén déi thire in (b) ciia ca &
cac mirc bo sung vitamin E
Két qua nghién ctu & Hinh 3.2 cho thay, bé sung vitamin E & mac 100 mg/kg
TA gilp giam luong thac an tiéu thu (FI) va cai thién hiéu qua chuyén doi thic an
(FCR) tét nhét & ca chim vay vang. Luong thire n tiéu thu giam thip nhat & mac 100



mg/kg TA va ting nhe ¢ cac muc bo sung tir 400 dén 1600 mg/kg TA, nhung khong co
su khac biét c6 y nghia thong ké (P > 0,05). Hé s chuyén doi thire an dat gia tri thap
nhét tai mac 100 mg/kg TA, véi su khéac biét c6 ¥ nghia so véi cac muc khéc (P <
0,05). Biéu nay cho thiy mirc bo sung 100 mg/kg TA 1a t6i wu dé cai thién hiéu qua sir
dung thtrc an.

2.0 c
1.8

ab
w 16 a -
g
14 F& Ko
¢ B2 s
5ot Rte
] 195!
12 e 050
5ot Rte
5ot Rte
10 RS 5

0 100 200 400 800 1600
Ham lugng vitamin E (mg/kg TA)

Hinh 3.3 Hiéu qua sir dung protein cia c4 & cac mirc bo sung vitamin E

Hiéu qua st dung protein (PE) cua ca ting dan khi b6 sung vitamin E tir 0 dén
200 mg/kg TA, dat cao nhat tai mic 200 mg/kg TA véi su khéc biét co ¥ nghia thong
ké (P < 0,05). Tuy nhién, khi b6 sung vuot muc 200 mg/kg TA, hiéu qua sir dung
protein giam dan, dic biét thap & mac 1600 mg/kg TA. Muac 200 mg/kg TA dugc Xac
dinh 14 téi wu dé cai thién hiéu qua sir dung protein, trong khi cac mic cao hon hoic
thip hon déu khong dat hiéu qua tdi da (Hinh 3.3).
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Hinh 3.4 Chi s6 ndi tang (a) va chi s6 gan (b) & cic mirc bo sung vitamin E

Chi s6 ni tang (VSI) cua cé ting nhe va dat cao nhat & mirc bd sung vitamin E 200
mg/kg TA, nhung khong c6 sy khac biét théng ké dang ké giira cac muc (P > 0,05). Chi
s6 gan (HSI) thap nhat & mac 100 mg/kg TA, vai su khéc biét c6 ¥ nghia thong ké so véi
muc 0 mg/kg TA (P < 0,05), trong khi ca&c muc 200 mg/kg TA tro [én khdong mang lai
hiéu qua bo sung rd rét. Bo sung vitamin E 200 mg/kg TA dugc xem 14 toi wu dé cai thién
tang truong va duy tri can bang chi s6 noi tang va gan cua cé. (Hinh 3.4).
3.1.2 Anh hwéng ciia ham lwong vitamin E bé sung vao thirc an dén sinh héa co thé

Bang 3.1 cho thay bé sung vitamin E 200 mg/kg TA tbi wu dé cai thién thanh phan
sinh hoa co thé ¢4, véi ham lugng protein (19,66 + 0,80%) va lipid (10,85 + 0,39%) dat
cao nhat, ddng thoi duy tri can bang do 4m va ham luong tro. Mac bd sung qué cao
(1600 mg/kg TA) lam giam protein, lipid va ham luong tro, khéng mang lai lgi ich bo
sung va co thé gay tac dong tiéu cyc.



Bang 3.1 Thanh phan sinh héa co thé ca khi sir dung thirc in v6i ham lwong
vitamin E khac nhau

Mire vitamin E

) Am (% Tro (% Protein (% Lipid (%
bo sung (mg/kg TA) m (%6) 0 (%) otein (%) pid (%6)
0 70,18+0,58° 3,74+0,15* 18,52+0,02¢  7,2+0,22

100 66,540,522 5,40+0,14% 19,54+0,04%  10,42+0,17¢

200 66,73+0,4°  5,66x0,1¢  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 68,31+0,25" 4,43+0,11" 19,26+0,05°  9,27+0,19"

1600 69,62+0,27° 4,17+0,09° 18,51+0,14% 7,470,342

3.1.3 Ants huedng ciia hdm luwng viramin E 66 sung vio thitc dn dén dip wing mién dicl
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Hinh 3.5 Ham lrong Lysozyme (a) va so tiéu ciu (b) & cac mirc bo sung vitamin E
B6 sung vitamin E 400 mg/kg TA gitip ting cuong kha ning mién dich cua c4,
vo1 ham luong lysozyme trong huyét thanh dat cao nhat, vuot tréi so voi cac mutc khac
(P < 0,05). S6 lugng tiéu cau (PLT) khong thay d6i dang ké giira cac mirc bod sung
vitamin E (P > 0,05) (Hinh 3.5).
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Hinh 3.6 S6 lwong hong ciu (a) va sb lwong bach ciu (b) & cac mirc b sung VE

B sung vitamin E 200 mg/kg TA tbi wu dé ting sé lwong hong cau (RBC), trong
khi mtrc 400 mg/kg TA t6i wu cho sé luong bach cau (WBC), véi su khac biét co y
nghia thong ké (P < 0,05). B6 sung vuot ngudng nay (800-1600 mg/kg TA) khdng
mang lai loi ich va lam giam cac chi s6 trén (Hinh 3.6).

B6 sung vitamin E 200 mg/kg TA 1a t6i vu dé ting ham lwong hemoglobin (Hb)
va ty 18 hematocrit (Hct), v6i gid tri cao nhat 1an luot 13 9,0 g/dL va 26,0%, c6 su khac
biét ¥ nghia so voi cac mire khac (P < 0,05). B6 sung vuot mirc nay (800-1600 mg/kg
TA) lam giam cac chi s trén (Hinh 3.7).
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Hinh 3.8 Ham lwong triglyceride (a) va protein huyét twong (b) é cic mire vitamin E
B6 sung vitamin E 200 mg/kg TA i wu dé ting ham lugng protein huyét twong (44,5
g/L), con mirc 400 mg/kg TA t6i uu cho ham lugng triglyceride (5,5 mmol/L), véi su khac
biét ¥ nghia thong ké (P < 0,05). B6 sung vuot ngudng nay khong cai thién thém va co thé
1am giam cac chi sb trén (Hinh 3.8).
3.1.4 Anh hwéng ciia vitamin E bé sung vao thivc an dén té chivc gan va co

Hinh 3.9 M6 co ca chim vay vang (H&E).

B6 sung vitamin E ¢ muc vira phai giGp duy tri cau tric mé co ca chim vay vang

khoe manh véi soi co rd rang. Tuy nhién, mtc 800 mg/kg TA bit dau gay cong gay

nhe, va mac 1600 mg/kg TA gay ton thuong nghiém trong véi hoai tir va bién dang

mé co, nhdn manh tdm quan trong cua viéc st dung liéu luong vitamin E phi hop
(Hinh 3.9).
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Hinh 3.10 M gan c4 chim vdy vang dwgce bd sung VE tir 100-400 mg/kg TA
(H&E).

B6 sung vitamin E & mirc 100200 mg/kg TA duy tri cAu tric md gan binh thuong
v6i té bao gan hinh da dién, nhan trung tdm rd nét. Tuy nhién, & mic 400 mg/kg TA, sd
luong khéng bao ting, va & mirc 1600 mg/kg TA, xuit hién thoai hoa nhan va xam nhap té
bao mau tai cac viing gan bj hoai tir, cho thiy mirc bd sung qué cao gy ton thuong mé gan
(Hinh 3.10).

3.2 Tac dong vitamin E b sung vao thirc in dén dap ing mién dich & nhiét d cao
3.2.1 Ank frudng cria visamin E vi nkigr di lén sink trudng va fiigu qud si dung thikc én

Nhiét d6 34°C gitp ca chim vy vang dat ting truong va hiéu qua st dung thirc an t6t
nhat, véi chiéu dai (14,75 cm), khéi luong (65,6 g), toc do tang truong (SGRL: 1,32%/ngay,
SGRW: 3,89%/ngay), va hiéu qua sir dung protein (PE: 1,45). B6 sung vitamin E & muc
400 mg/kg TA cai thién dang ké khdi luong (62,85 @), toc do ting truong (SGRL:
1,3%/ngay, SGRW: 3,83%/ngay), va PE (1,4). Khong co tuong tac gitra nhiét do va vitamin
E, va c4c chi s6 VSI, HSI khong bi anh huong. Nhiét do cao va bd sung vitamin E ¢ mirc
phtl hop hd tro tang trudng va hiéu qua dinh dudng tdi uu cho ca giéng (Bang 3.2).
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Biang 3.2. Anh hwéng cia vitamin E va nhiét @ Ién ting trwéng va hiéu qua sir dung thire fin ciia ca chim vay vang giai doan giong

Nghiém thiee | FBL (cm) FBW SGRL SGRw VSI (%) HSI Fl FCR PE
(g/fish) (Y%/day) (Y%/day) (%) (Y%oBW/day)

28:0 14,32+0,00 | 57,75+£0,53 | 1,274#0,01 | 3,7#0,01 |6,24+0,16 | 0,994+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
31:0 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 | 1,114+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 1,26 3,714 6,274 1,00% 4,24¢ 1,65 1,294
31 14,668 62,528 1,318 3,828 6,978 1,088 3,988 1,538 1,398
34 14,758 65,6° 1,328 3,89°¢ 7,038 1,128 3,8* 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 d < 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 <0,05 < 0,05
Nhiét d6 x VE NS NS NS NS NS NS NS NS NS

3.2.2 Anh hwéng cia vitamin E va nhigt dé lén thanh phén sinh héa

Nhiét do 34°C gitip c4 chim vay vang tich lity protein (19,81%) va lipid (9,64%) cao nhit, trong khi ham luong tro giam. B6 sung
vitamin E & mirc 400 mg/kg TA ciing cai thién protein (19,47%) va lipid (9,47%), so v&i nhom khong bo sung (protein: 18,75%, lipid:
7,24%), dong thoi giam ham luong tro. Khong ¢ twong tac dang ké gita nhiét do va vitamin E, nhung ca hai yéu t6 ndy déu gop phan nang
cao chit luong sinh hoa co thé ca (Bang 3.3).
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Bang 3.3 Anh huwéng ciia nhiét @ va vitamin E 1én thanh phan sinh héa co thé ca

Nghiém thirc Tro (%) 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 5,3#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
34:0 543+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 hudng cta 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 cua VE
0 5,49% 67,4% 18,75% 7,24%
400 4,227 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 d6 x VE NS NS NS <0,05

A3 Ants hudng cria viramin E v nkhigl dg lén dip iing midn dick

Nhiét d6 34°C va bd sung vitamin E (400 mg/kg TA) gitp ting cudng mién dich
tu nhién cua ca chim vay vang, véi lysozyme (8,38 pg/mL), hoat tinh bung nd ho hip
(1,48), hoat tinh thuc bao (75,53%), va chi s6 thuc bao (2,00) dat gia tri cao nhit. Sy
két hop nay t6i wu hoa sitc khoe va kha ning mién dich cia ca trong diéu kién nudi
trong (Bang 3.4).

Bang 3.4. Anh huéng ciia vitamin E va nhiét do 1én ham hrong lysozyme huyét

thanh, hoat tinh bung né hd hip, hoat tinh thwc bao va chi sé thie bao

Nghiém thirc L(i/lzeage Hoat Eg;l thye Chi ks)gothl.rc Bung né ho 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 7,19+0,42 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 7,11A 71,8 1,84 1,234
31 7,46"8 73,1 1,86 1,338
34 8,38 76,2 1,99 1,41°
Anh hudng ciia VE

0 7,03% 71,87% 1,87 1,29%
400 8,21 75,5637 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 do x VE NS NS NS NS
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Bang 3.5 Anh huéng ciia nhiét dd va vitamin E 1én mét s6 chi tiéu huyét hoc

Nghiém thirc (x l\é\g?rr(l:ms) (x 1(?6?n?m3) Hb (g/dL) | Hct (%) (X1§3I/_r-'r|1_m3) T(rr:?rlT):g(Ia/rll?e Protein (g/L)
28:0 5,752+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 4,75x0,34 36,76%+0,39
31:400 7,15°+0,04 2,21°+0,03 7,940,34 | 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°+0,05 | 8,98+0,27 | 25,68°+0,66 23,2+0,58 5,15+0,38 40,36°+0,56
Anh huong cia nhiét d§ nudc

28 6,134 1,834 6,914 20,964 23 4,094 36,134
31 6,98 2,218 7,417 22,358 22,9 4,838 38,148
34 6,95° 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 8,0Y 23,53 23,47 4,75 38,69
P-values (Two-way ANOVA)

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

Nhiét do 34°C gilp cai thién céc chi tiéu huyét hoc cua ca chim vay vang, bao gom WBC (6,95 x 103/mm3), RBC (2,21 x 10%/mm3),
Hb (8,09 g/dL), Hct (25,68%), protein huyét trong (40,56 g/L), va triglyceride (5,15 mmol/L), phan &nh hoat dong sinh Iy va mién dich
tang cuong. Bo sung vitamin E ¢ mic 400 mg/kg TA ciing nang cao dang ké cac chi s6 nay, véi RBC (2,44 x 108/mmg3), Hb (8,09 g/dL),
Hct (23,53%), va protein huyét twong (38,69 g/L) cao hon so vdi nhdm khéng bd sung. Khéng co sy tuong tac dang ké gitra nhiét do va
vitamin E, nhung c4 hai yéu t6 déu gitip tang cuong sic khoe va kha nang mién dich cua ca (Bang 3.5).
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3.3 Anh huéng ciia vitamin C bo sung vao thirc in dén dap ing mién dich

3.3.1 Anh hwéng ciia vitamin C dén sinh trwéng va hiéu qud sir dung thivc in
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Hinh 3.11 Chiéu dai (a, c¢) va khoi lweng (b, d) & cac mirc bo sung vitamin C
B6 sung vitamin C tir 100200 mg/kg TA gitp t6i wu hoa chiéu dai (14,5 cm),

khéi luong (43—44 g), téc do tang truong dic trung (1,4%/ngay), va hé
tuong ddi (3,0%/ngdy) cta ca chim vy vang. Viéc bd sung vuot mirc

thién thém va c6 thé lam giam hiéu qua ting truong (Hinh 3.11).
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Hinh 3.12 Chi s6 gan (a) va chi so ndi tang (b) & cac mirc bo sung vitamin C
B6 sung vitamin C tir 0-800 mg/kg TA khong anh huong dang ké dén chi sb noi tang
(VSI) va chi s6 gan (HSI) cia ca chim vay vang, véi VSI dao dong tir 7,0-7,5 va HSI tir 1,4—
1,6, phan anh su 6n dinh Vé ty 1é ndi tang va gan trong diéu kién thi nghiém (Hinh 3.12).
B4 sung vitamin C tir 50-200 mg/kg TA gidp cai thién hiéu qua st dung thie an cua
c& chim vay vang, véi mac t6i wu 12 200 mg/kg TA, thé hién qua lwong thirc in st dung
(F1) va hé s6 chuyén d6i thie dn (FCR) thap nhat. Bo sung vuot ngudng nay (400-800
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mg/kg TA) khoéng mang lai lgi ich thém va lam giam hiéu qua st dung thirc an (Hinh

3.13).
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Hinh 3.13 Lwong thirc in ca sir dung (a) va hé s6 chuyén ddi thirc in (b) ciia ca &
cAc mirc bd sung vitamin C
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B6 sung vitamin C & mic 200 mg/kg TA 14 t6i wu dé cai thién hiéu qua sir dung
protein (PE) cua ca chim vdy vang, dat gié tri cao nhat khoang 1,3-1,4. B6 sung vuot
ngudng nay (400-800 mg/kg TA) khdng mang lai lgi ich thém va lam giam hiéu qua
PE so v&i mic t6i wu (Hinh 3.14).

3.3.2 Anh hwéng ciia vitamin C bé sung vao thirc an dén sinh héa co thé

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

vitamin C khéc nhau

Mirc vitamin C bo

sung (ma/kg 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  4,6620,62 18,46+0,03" 8,28+0,32°
100 68,66+0,48  5,080,55 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"

B6 sung vitamin C & mtc 200 mg/kg TA 14 tdi wu dé cai thién ham luong protein
(19,66%) va lipid (10,75%) trong co thé ca chim vay vang, dong thoi giam ham luong
tro (4,51%). Viéc bd sung vuot qua mac ndy (400-800 mg/kg TA) khdng mang lai loi
ich thém va c6 thé 1am giam hiéu qua tich lity protein va lipid (Bang 3.6).

3.3.3 Anh hwéng ciia vitamin C bé sung vao thivc an dén ddp teng mién dich

B6 sung vitamin C & mirc 200 mg/kg TA gilp ting cuong ham lwong lysozyme Ién
muc cao nhat (9,0 pg/ml), hd trg hé mién dich caa ca chim vay vang. Tuy nhién, sb luong
tiéu cau (PLT) khdng bi anh hudng dang ké bai c4c muc bd sung vitamin C (Hinh 3.15).
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~ B0 sung vitamin C tir 400-800 mg/kg TA cai thign rG rét s6 luong hong cau (cao
nhat 31x 10%/mm?3 & 400 mg/kg TA) va bach cau (cao nhat 7,0 x 103/mm?3 ¢ 800 mg/kg
TA), ho tro van chuyén oxy va tang cuong miéen dich ty nhién cho ca chim vay vang

(Hinh 3.16).
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Hinh 3.15 Ham lwong lysozyme (a) va s6 lwong tiéu cau (b) & cac mirc vitamin C
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Hinh 3.16 S6 lwong hong cau (a) va bach cau (b) & cac mire bo sung vitamin C
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Hinh 3.17 Ham lwgng hemoglobin (a) va hematocrit (b) & cac mirc vitamin C
B6 sung vitamin C tir 50400 mg/kg TA cai thién t6i wu ham luong hemoglobin
(cao nhét 7,8 g/dL) va ty Ié hematocrit (cao nhat 24%), hd tro qua trinh trao doi khi va
tang cuong kha nang van chuyén oxy trong méau ciia ca chim vay vang (Hinh 3.17).
B4 sung vitamin C tir 50-200 mg/kg TA cai thién dang ké ham luong protein huyét
twrong cua ca chim vay vang, dat cao nhat 39 g/L ¢ mac 200 mg/kg TA, trong khi ham
lugng triglyceride khéng bi anh huong rd rét, dao dong tur 4,5-5,0 mmol/L (Hinh 3.18).
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Hinh 3.18 Ham lwong triglyceride (a) va protein huyét twong (b) & cac mirc vitamin C

3.3.4 Anh hwéng ciia vitamin C bé sung vao thirc an dén hinh thdi xwong
- f— Y

400 mg/'kg 800 mg/kg

Hinh 3.19 Hinh thai xwong c4 chim vay vang ¢ cac mitc bo sung vitamin C vao thire dn
Hinh thai xwong cua ca chim vay vang khéng c6 su khac biét dang ké giira cac

muc bd sung vitamin C (0-800 mg/kg TA). Cau trac xuong day du, can ddi, khong

xuat hién bién dang hay thiéu hut. Biéu ndy cho thdy vitamin C trong khau phan an
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hodc du trir noi sinh da dap tng du nhu cau, dam bao sy phat trién binh thuong cua hé
xuwong (Hinh 3.19).
3.4 Tac dong cia vitamim C bé sung vao thire in dén dap wng mién dich caa ca
chim & diéu kién nhiét d cao
3.4.1 Ants hrudng cria vitamin C v nkigr dg lén sink trudng va lidu qud sit dung thikc én
Nhiét do 34°C va bd sung vitamin C & mac 100 mg/kg TA gidp téi vu hoa ting
treéng va hiéu qua st dung thire dn cua c& chim vay vang. Cac chi tiéu chiéu dai, khoi
lwong, toe d6 tang truong (SGRL, SGRW) va hiéu qua chuyén ddi thuce dn (FCR) déu
dat cao nhat ¢ diéu kién nay. Chi sé noi tang (VSI) va chi s6 gan (HSI) khdng bi anh
huong dang ké, trong khi lugng thirc an tiéu thu (FI) giam nhe, cho thiy cé st dung
thirc an hiéu qua hon (Bang 3.7).
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Bang 3.7 Anh huéng ciia vitamin C va nhiét do 1én ting truéng va hiéu qua sir dung thirc in ciia ca

Nghiém thirc FBL FBW SGRL SGRw VSI HSI Fl 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 | 4,73+0,06 | 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 | 4,65+0,05 | 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 cua 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 4,2n 13,01 2,17A 4,88 1,618 1,334
34 13,9 53,378 1,47 4,38 12,77 2,08 4,64 1,517 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 52,917 1,49 4,29Y 12,76 2,14Y 4,627 1,527 1,47
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 d6 x VC NS NS NS NS NS NS NS NS NS

Z A2 Ank huong cia vitamin C vi nhigs dj lén think phin sink hoa co thé

Nhiét d9 34°C va bd sung vitamin C & mirc 100 mg/kg TA t6i uru hoa thanh phan sinh héa co thé ca chim vay vang, v6i ham lugng protein
(19,44%) va lipid (9,93%) cao nhét, ddng thoi giam do am va tro tich lity. Piéu nay cho thiy nhiét d6 cao va bd sung vitamin C gitp cai thién chét
luong dinh dudng cua ca (Bang 3.8).
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Bing 3.8 Anh hwéng ciia vitamin C va nhiét do 1én thanh phan sinh héa 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 hudng cia nhiét d§ nudce
28 6.03¢ 69,69¢ 18,5 6,64
31 4,948 66,86° 19,18 8,378
34 4,237 60,564 19,33¢ 9,67¢
Anh huéng cia 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 d6 x VC NS NS NS NS

3.4.3 Anh hwéng ciia vitamin C va nhi¢t d lén ddp ting mién dich
Bang 3.9. Anh hwéng ciia nhiét d9 va vitamin C 1én lwong lysozyme huyét thanh,

hoat tinh thirc bao va bung né hé hip ciia ca chim vay vang

Nghiém thirc Lysozyme Hoat tinh thuc | Chi s6 thue Bung no ho
(ug/mL) bao bao hap
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 d6 nudc
28 6,48 67,54 1,724 1,24
31 7,518 70,048 1,788 1,328
34 8,63¢ 73,98 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
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Bang 3.10 Anh huéng cia vitamin C va nhiét dd 1én mét s chi tiéu huyét hoc

Nghiém thirc WBC RBC Hb (g/dL) Hct (%0) PLT Triglyceride Protein (g/L)
(x103/mm3) | (x10%/mm?) (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 2,76%+0,06 | 8,72°40,12 | 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 | 9,38%+0,15 | 25,64+0,43 | 24,8+0,20 4,93+0,40 39,117+0,03
Anh huong cua nhié¢t d§ nudc
28 5,794 1,9% 6,974 20,474 21,94 4,14 35,984
31 6,485 2,168 7,358 22,638 23,28 4,56"B 37,58
34 7,67¢ 2,95 9,05¢ 25,19 24,3¢ 4,898 38,9¢
Anh hudng ciia VC
0 6,39% 2,24% 7,67% 22,18% 22,67% 4,6 37,07%
100 6,9Y 2,44 7,917 23,347 23,6" 4,43 37,84Y
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 d6 x VC NS <0,05 <0,05 NS NS NS <0,05

Nhiét d6 34°C va bd sung vitamin C & mie 100 mg/kg TA cai thién dang ké cac chi tiéu mién dich tu nhién cta ca chim vay vang.
Luong lysozyme huyét thanh (8,63 pg/mL), hoat tinh thuc bao (73,9%), chi s6 thuc bao (1,93), va bung nd hd hap (1,39) dat gia tri cao
nhit ¢ nhiét do 34°C. B6 sung vitamin C ting luong lysozyme (7,92 pg/mL) va hd trg hoat tinh thuc bao, chi s6 thuc bao va bung no ho

hap, gitp nang cao strc khoe va kha niang chéng chiu cia c4 trude cac tac nhan gay bénh (Bang 3.9).

Nhiét d6 34°C va bd sung vitamin C & mic 100 mg/kg TA cai thién cic chi sé huyét hoc cta ca chim vay vang, v6i WBC
(8,11x103/mm3), RBC (3,15x10%/mm?), Hb (9,05 g/dL), Het (25,15%), va protein huyét twong (38,9 g/L) dat gia tri cao nhat. Vitamin C hd
trg tang cuong mién dich va sirc khoe tong thé, trong khi cac chi sb PLT va triglyceride it bi anh huéng (Bang 3.10).
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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 trudong, hidu qua st
dung thtrc an va thanh phan sinh hoa co thé ca chim vay vang, trong d6 mirc 100—200
mg/kg TA dat hiéu qua t6i wu. Vitamin E tir 100-400 mg/kg TA cai thién cac chi sb
huyét hoc va mién dich, véi lysozyme va bach cau cao nhat & mirc 400 mg/kg TA, trong
khi hdng cau, Hb, Hct, protein mau va triglyceride t6i wu & murc 200 mg/kg TA. Vitamin
E khong anh hudng dén ty 18 song, s6 lugng tiéu cau, chi so VSI va HSI ctia c4. Bo 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, c4 chim vAy vang c6 kha ning thich nghi trong
khoang nhiét do 28-34°C, vdi céc chi tiéu tang truong, hiu qua st dung thirc an, ham
luong protein, 6 4m, chi sé 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 sb thuc
bao. B6 sung vitamin E & mirc 400 mg/kg TA trong khoang nhiét do nay gitip cai thién
sinh truong, thanh phan sinh héa co thé, cac chi s6 huyét hoc va mién dich. Khong co su
tuong tac dang ké gitta vitamin E va nhiét do 1én cac chi tiéu, ngoai trir ham luong lipid
tong s6, so luong bach cau, hong cau, Het va protein huyét twong.

3) B6 sung vitamin C tir 50-800 mg/kg TA cai thién ting trudng, hiéu qua sir dung
thirc dn, ham lugng protein va lipid ctua ca chim vay vang, vdi mic 100 mg/kg TA dat
két qua t6t nhat. Vitamin C cai thién céc chi tiéu huyét hoc nhu Hb, Het, s6 lugng héng
cau, bach cau, protein huyét thanh va lysozyme, khong anh huong dén ty 1& song, so
luong tiéu cau, triglyceride, chi s6 VSI, HSI, d6 am, ham luong tro va hinh thai xuong
clia ¢4 sau 10 tuan thi nghiém.

4) Trong diéu kién thi nghiém, khi nhi¢t do tang trong khoang 28-34°C, cac chi tiéu
sinh truong, hidu qua sir dung thire an, ham luong protein, lipid tong s, ciing cac chi s6
huyét hoc va mién dich tir nhién ctia ca chim vdy vang c6 xu hudng duoc cai thién, voi
mot s6 chi tiéu dat gia tri cao nhat & 34°C. B6 sung vitamin C & mtc 100 mg/kg TA
trong khoang nhiét do nay goép phan ting cuong téc do ting truong, hidu qua sir dung
thirc n, ning cao ham luong lipid tong s6 va cai thién cac chi s6 huyét hoc, mién dich,
dic biét s6 luong hong cau, Hb va protein huyét thanh. Dé xac dinh mirc nhiét do tdi vu
cho s phat trién ctia ca chim vay vang, can c6 thém nghién ctru danh gia anh hudéng cua
nhiét do cao hon ddi vdi cac chi tiéu sinh truéng, chuyén hoa dinh dudng va mién dich.
4.2 Kién nghi

1) Can phan tich ham luwong vitamin E va vitamin C trong gan va co, dong thoi
danh gia anh hudng cta hai loai vitamin ndy va nhiét d6 1én cac chat chong oxy hoa
ndi sinh nhu SOD, CAT, GPx,... dé hiéu rd kha nang tich 1y, chuyén hoa va vai tro
chdng oxy héa cua ca chim vay vang.

2) Can xac dinh 2161 han nhiét do tdi da ma ca chim vay vang co thé chiu dung va
nghién ctru sau hon vé tac dong cua nhi¢t dd cao hon 34°C Ién sinh truong, hi€u qua
sit dung thirc an va dap ung mién dich. Pong thoi, can dénh gia su twong tic giita
vitamin va nhiét do dé hiéu rd hon vé tac dong két hop cua cac yéu td nay ddi voi su
phat trién cta ca chim vay vang giai doan gidng.
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