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Luén 4n da thu duoc mot s két qua méi bd sung vao linh vyc
nghién ctu thuy phan va tao bot dam thuy phan chira chondroitin
sulfate tir sun ca map (C. Dussumieri) dinh huéng trng dung trong thyc
pham chirc nang:

1) Xdc dinh dwoc cdc thong so toi wu cho qud trinh thuy phdn sun
cd mdp la: t6 hop enzyme Alcalase: Papain véi ty 1é 60/40, nong do
0,3%, Ty I¢ nguyén licu:nuwoc la 1/1; pH thich hop la 6,8; nhiét do thuy
phan 1a 50°C trong thoi gian 20 gio. Hiéu sudt thu hoi chondroitin
sulfate la 96,97%. Dich dam thuy phdn c6 nang lvong dinh duong:
20,42 Kcal/100 ml, ham lwgong chondroitin sulfate: 40,5 mg/ml, Nito
tong so: 7,46 g/l, khodng tong so: 3,02 g/l, Zn: 7,63 mg/l, Mg: 205
mg/l, Fe: 4,78 mg/l, dich co chira 18 logi acid amin va dat tiéu chudn
vé sinh an toan thuc phcfm theo quy dinh hién hanh cua Bo Y té.

2) Xdc dinh dwoc cdu tric ddc trung bdo toan ca hai goc sulfate

C4 va C6 ciia san pham chondroitin sulfate. San pham la hon hop gom
2 dong phan GlcA-GalNAc-4S0s va GlcA-GalNAc-6S0s.



3) Xdc dinh dwoc cdc thong sé toi wu cho qud trinh sdy phun tao
bot dam chira chondroitin sulfate tir dich thuy phan sun ca mdp la:
12% chdt mang maltodextrin, nhiét dg buong sdy la 80°C, toc dé dong
12 ml/phiit va dp sudt buong sdy 2,5bar. Hiéu sudt thu hoi chondroitin
sulfate la 87,81%. San pham c6 ham lwong chondroitin sulfate la
203mg/g, nito tong sé 5,04g/100g, tro tong so 3,95¢/100g, d¢ dm
4,27% va dat tiéu chudn vi sinh vdt ding trong thwc pham theo qui
dinh ciia B6 Y té.

4) Xdc dinh dwoc qui trinh san xudt bot dam thuy phdn chira
chondroitin sulfate tir dich thity phin sun cd mdp twoi bang enzyme
protease ¢ quy mé thi nghiém. San pham bét dam chira chondroitin
sulfate dat tiéu chudn vé sinh an toan thuc phcfm theo quy dinh hién
hanh cia Bé Y #é.

CAN BQ HUONG DAN 1 NGHIEN CU'U SINH
PGS.TS. Vii Ngoc Boi

CAN BQ HUONG DAN 2
PGS. TS. Nguyén Anh Tuin Pinh Hitu Pong



MO PAU

1. Tinh cAp thiét ciia luin 4n

Chondroitin sulfate (CS) 1a thanh phan co ban ciu tao nén sun khop
va céc td chire sgi chun (gan, co, day chéng...) giup cho su vén dong
linh hoat va tinh dan hdi trong hoat dong khdp. Chondroitin sulfate con
lam tang san xuat chat nhay va kha ning boi tron ciia dich khop, dam
bao chirc nang van dong linh hoat cua khdp. Chondroitin sulfate con cé
vai tro bao vé sun khép bang cach trc ché cac enzyme phd hay sun khép.
Vi vdy, chondroitin sulfate duoc sir dung dé hd trg diéu tri cac bénh ly
vé xwong khép, han ché qua trinh thoai hoa khép. Ngoai ra, chondroitin
sulfate ciing gop phan nudi dudng va tai tao cac té bao ciia gidc mac mit.

Chondroitin sulfate chii yéu dugc thu nhén tir cdc ngudn nguyén
liéu ty nhién. Trong do, sun cd ma dac bi¢t 1a sun cd mép thuong co
ham lugng chondroitin sulfate cao hon cac loai dong vat khac. Chinh vi
thé, nguoi ta thudng str dung sun ca trong hd tro diéu tri cac bénh xuong
khop. Chondroitin sulfate thuong lién két véi protein bang lién két o-
glycosid tao thanh mot proteoglycan ndm trong ciu tric ciia mo sun nén
con ngudi rat kho hip thu. Hién c6 mot s6 nghién ciru sir dung tac nhan
héa hoc hodc enzyme thiy phan sun ca khé hoac tuoi, sau do két taa
thu chondroitin sulfate ding trong san xuét thyc pham chirc ning. Tuy
vdy, viéc chi thu nhan chondroitin sulfate dan dén sy lang phi ngudn
céc chat tu nhién tir sun ca va hiéu qua st dung khong cao. Dé khic
phuc hién tuong nay, ching t6i tién hanh nghién ctru sir dung enzyme
trong thity phan sun c4 map tuoi voi mong mudn tao ra dich thuy phan
chtra chondroitin sulfate va cac chat tir sun ca dinh hudng st dung lam
thyc pham gitp hd trg diéu tri bénh 1y xuong khép va chong thoai hoa
xuong khép. Do vay, Luén an tién hanh: “Nghién ciru san xudt bot dam
thity phdn chira chondroitin sulfate tir sun cd mdp trang (Carcharhinus
dussumieri) bang enzyme protease”.

2. Muc tiéu ctiia luan an

Tan dung nguon nguyén li¢u con lai - sun cd map tuoi trong che bién
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tao dich thiy phan va bot dam chira chondroitin sulfate va cac chét tu
nhién tir sun ¢4 map (C. dussumieri) bang cong nghé enzyme protease
than thién voi moi truong dinh huéng sir dung 1am thue pham chic
nang hd trg diéu tri chong thoai héa xuong khép.
3. Poi twong va pham vi nghién ctru
3.1. Poi twgng nghién ciru

Sun ca map trang (C. dussumieri) khai thac tai ving bién Khanh Hoa.
3.2. Pham vi nghién ciru

1) Nghién ciru thity phdn sun cd mdp (C. dussumieri) bang enzyme
protease.

2) Pdnh gid chdt heong dich thity phdn sun cd mdp va xdc dinh cdu
tric chondroitin sulfate.

3) Nghién ciru say phun tao bot dam thiy phdan chira chondroitin
sulfate.
4. Phwong phap nghién ciru

Luén an str dung cac phuong phap nghién ctru co ban ctia Hoa sinh
hoc, vi sinh vt c6 sy hd trg ctia cac ly thuyét toan hoc dé phat hién ra
cac tinh chit méi, cac mbi quan hé giita cac dai lugng va kiém chimg
cac gia thuyét. Cac két qua thi nghiém déu dugc xir Iy thong ké, kiém
dinh so sanh céc gia tri trung binh giira cic nhém bang phan mém Box-
Behnken, ANOVA, Minitab 20 va JMP 10. Ngoai ra luan an ciing st
dung cac phuong phap thuong su dung trong phén tich cau tric cac chat
dé phan tich ciu trac ciia chondroitin sulfate.
5. Cac dong gop méi vé khoa hoc

- Luén 4n 1an dAu tién tién hanh nghién ctru mdt cach toan dién tir
cong doan thily phan sun c4 map twoi, ... cho toi nghién ctru sdy kho
tao bot dam thuy phéan chira chondroitin sulfate. Két qua nghién ctru cuia
ludn 4n c6 ¥ nghia vé khoa hoc va 1am phong phu thém céc hiéu biét vé
kha nang str dung protease trong thily phan sun ca map.



- Luan 4n da xac dinh dugc hdn hop enzym alcalase - papain la tac
nhan thich hop cho qua trinh thity phan sun ca map (C. dussumieri) va
xéc dinh duoc cac thong s tdi wu cho qua trinh thuy phan sun ca map
b?mg hdn hgp enzyme alcalase-papain. Mit khac, luén an ciing Xac dinh
dugce cac sd thong sb toi wu cho qua trinh séy phun tao bot dam chira
chondroitin sulfate tir dich thity phan sun c4 map. Két qua nghién ctru
ctia ludn an khi dugc ap dung trong thuc té s& gop phén tao ra san pham
thuc phém c6 chura chondroitin sulfate rng dung lam thuc phém churc
nang hd trg diéu tri cac bénh 1y vé xwong khép va chong thoai hoa khép.

- Luén an ciing Xac dinh dugc cAu trac ctia chondroitin sulfate tir sun
c4 map (C. dussumieri) 1a mot hdn hop gom 2 ddng phan, bao gom
chondroitin - 4 - sulphate véi manh ciu trac dic trung 1a GlcA-GalNAc-
4505 va chondroitin - 6 - sulphate v&i manh céu tric dic trung 1a GlcA-
GalNAc-6 SOs..

6. Két cAu ciia ludn an

Luan an gém 155 trang, 38 trang phu luc, 8 trang liét ké 93 tai li€u
tham khao. Noi dung ludn 4n gom 3 chuong, trong d6 c6 17 bang va
101 d6 thi, hinh anh.

CHUONG 1. TONG QUAN

1.1. GIOI THIEU VE CHONDROITIN SULFATE VA UNG
DUNG

* Cau truc cua chondroitin sulfate

Chondroitin sulfate (CS) 1a mét polysaccharid, thugc nhém
heteropolysaccharid goi 14 glycosaminoglycan (GAG), dugc tim thiy
trong tu nhién ¢ dang mot polyme mach thang gdm cac don vi co ban
dugc céu tao boi 2 loai duong 1a N-acetyl-D- galactosamine (GalNAc)
va D-glucuronic acid (GlcA) xen k& nhau. Cac gbc dudng nay c6 thé
dugc sulphate hoa hay khong bi sulphate hod, mot s6 goe GlcA bi epime
hoé thanh L-iduronic acid (IdoA). Chondroitin sulfate 1a mot polyme tu
nhién c6 chira 15+150 don vi ciu tric ctia don vi co ban gém 2 loai
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duong 12 GlcA va GalNAc. Khdi luong phéan tir cia CS thuong bién
dong trong khoang 10.000 <+ 100.000 Dalton.

CS thudng gin voi cac protein bang lién két o-glycosid tao thanh
mét phirc chat proteoglycan (PG). CS 1a polyme wa nudc vi thé mo sun
¢6 ham lwong nudc cao. Phan tr dudng trong céu tric cua CS c6 thé
khong bi sulphate hoa, bi sulphate hoa 1 1an hay 2 1an, da phan nhém
OH 6 vi tri carbon 4 va 6 ciia GalNAc duoc sulphate hoa, ddi voi mot
s6 chudi GAG c6 thé bi sulphate hod & vi tri 2 ciia GIcA. GAG la thanh
phan chinh ciia mé sun. PG cung vé6i protein va acid hyaluronic tao
thanh mdt phuc hé thiy dong hoc c6 kha nang nén thuin nghich gitp
cho mo sun chéng lai su ép nén voi su bién dang nho nhét.

* K§ thuat thu nhian chondroitin sulfate

Qua trinh thu nhan ché pham CS thé tir sun cé c6 thé duoc thuc hién
bang phuong phéap hoa hoc hodc phuong phap sinh hoc (ding enzyme)
dé thuy phan sun ca. Trong phuong phap hoa hoc, mé sun dugc xir Iy
bang nudc nong hodc dung dich mudi hodc kiém (NaOH) hoic acid
(HCI, CH3COOH,,...) dé tich GAG khéi cac phan tir (protein, hyaluronic
acid, ...). Phuong phap nay da duoc ap dung dé thu CS tir sun ga, sun
bo. Tuy nhién, nhugc diém cta phuong phap hoa hoc 1a pha v cac lién
két glycosid ctia CS khi thu nhan CS.

Phuong phép sinh hoc ding enzyme dé thity phan mé sun, day la
phuong phap c6 hiéu qua dé thu nhan CS. Do CS khong bi bién dbi vé
cdu trac, giit dugc hoat tinh sinh hoc va phuong phap nay khéng gy 6
nhiém moi truong do cac hoa chét (muéi, kiém, acid,...) gy nén. Mot $6
nghién ctru cho rang co thé sir dung enzyme protease dé thuy phan sun
giai phong GAG khoi cac protein lién két. Sau do, loai bo protein thi CS
dugc tich ra va tinh sach. Cac chudi dai hydrophilic polyme GAG khong
tan trong ethanol, acetone va methanol. Vi vay, ngudi ta c6 thé sir dung
cac dung mdi hiru co dé két tia thu CS tho va tach CS ra khoi cac
polysaccharid khac.



* U'ng dung ciia chondroitin sulfate

CS da duoc st dung rong rai nhu mot ché phém thuc phém bo sung
dinh dudng cho con ngudi va ngay cang dugc mo rong ung dung trong
cac linh vyc khac nhau, nhét 1a linh vyc y hoc, dac biét trong diéu tri
cac bénh 1y xwong khép. CS 1a chét sinh 1y cia giac mac, gitp duy tri
do trong subt cho mit, tao do nhét thich hop va boi bd ndi md giac mac,
nudi dudng cac té bao giac mac mat, tai tao 16p phim nudce mit trudce
gidc mac, ting cuong do dan hodi ctia thau kinh, chdng tinh trang kho
mit. CS ¢6 tac dung giam sy ton thuong thau kinh mét. CS duoc ding
trong thudc nhé mat dé phong ngira va diéu tri cac tinh trang kho mat,
moi mat, thodi hoa vong mac. Ngoai ra CS con co6 kha ning e ché su
hinh thanh céc vi mao mach tan sinh ma cdc mé ung thu rit cin dé phat
trién, nén c6 thé han ché su phat trién cua khoi u ac tinh. Mot sb nghién
ctru cho thdy sun c4 map ciing c6 kha ning giup ting cudng hé mién
dich nén giup giam nhe cac chimg mién dich nhu thap khop, dau nhirc
xuong, vay nén, cham, luput ban do, ... Nhiéu nghién ctru cho thiy CS
¢6 kha ning ting cudng khang viém, e ché su tiét cac cytokine tién
viém va cac gbc oxy hoa tu do.

1.2. TINH HINH KHAI THAC VA SU DUNG SUN CA MAP

Theo théng ké cta cac nha khoa hoc, hién nay trén thé gidi c6 hon
420 loai ca map vai cac kich ¢o khac nhau. Viéc khai thac, danh bét ca
map di tré thanh mot nghé ndi troi, thu hut da sé ngu dan tai cac nudc
giap v6i bién trén thé gidi. Nguoi ta danh bat ca map chu yéu dé lay vi
ca, do vi ca map co gia tri rat 16n trén thi truong thé gidi. Hién nay,
nhitng nudc danh bit va tiéu thu vi ca map 16n nhat thé gidi 1a My va
Trung Qudc. O Viét Nam ciing c6 nhimng ving khai thac ca map nhu
Pht Yén, Nha Trang, Binh Dinh, ...

Dic khu hanh chinh Hong Kong ctia Trung Qudc, mdt trong nhiing
trung tAm thuong mai mua ban vy ca map 16n nhat thé giéi. Nguoi ta
cho rang Hong Kéng 1a thj trudng nhap khiu mot luong dang ké vay ca
map va vay ca map nhap khéu duogc tiéu thu trong nudc hodc tai Xuét



khéu. Su sut giam sb lugng ca mép trén Thé gidi duoc cho 1a do danh
bét qua mirc nhiéu loai c4 map trén khip thé gidi co lién quan dén viéc
mua ban vay ciia chung dé str dung trong ché bién stp vay ca map. Hién
c6 rat it qudc gia danh ca luu giit dir liéu mot cach chinh xac vé viée
danh bat c4 mép theo loai.

Hién khong c6 s6 liéu chinh thirc vé tinh hinh khai thac c4 map &
Viét Nam. Hién ¢ Viét Nam chi co duy nhat mét bao cao vé két qua
diéu tra tinh hinh khai thac ngudn loi ¢4 map ctia Nguyén Vin Long va
V& Si Tuén - Vién Hai duong hoc Nha Trang thyc hién trong giai doan
2010 + 2011. Két qua diéu tra cia Nguyén Vin Long va V5 ST Tuan
cho thiy co khoang 530 tau thuyén dang tham gia khai thac ca
nham/map. Két qua didu tra cta cac tac gia trén ciing cho thiy c6 su
giam manh vé sb luong phuong tién tham gia khai thac c4 va san luong
khai thac. Két qua diéu tra cia cac tac gia Nguyén Van Long va Vo Si
Tuén ciing cho thiy ngudn loi ca map bién da bi khai thac qua mirc, ddc
biét 1a & ving bién ven bd Viét Nam.

* Mot s6 san pham tir sun cd map

Sun ca méap dugc cho 14 c6 nhiéu dudng chit quy hiém tir thién
nhién nhu collagen, chat dam, khoang chét thiét yéu can thiét cho co
thé con nguoi, dac biét 1a c6 chira chondroitin sulfate nén dugc s
dung 1am thuc phim chirc nang diéu tri cic bénh 1y vé xwong khép
va ting cudng sirc khoe. Hién nay, trén thi trudng c6 nhiéu san pham
sun ca map dén tir cic qudc gia khac nhau nhu My, Canada, Uk, ...
CA4c san pham tir sun c4 map dugc quang co 1a ngudn bd sung chat
dinh dudng va khoang chit tbt cho strc khoe con ngudi.

1.3. MOT SO NGHIEN CU'U VE THUY PHAN SUN CA MAP

Trén thé gidi di c6 mot sé nghién ciru thity phan sun dong vat nhu
sun c4 rd phi, sun g, sun ca map, ... bang phuong phéap thuy phan st
dung tac nhan hoa hoc hodc phdi hop giita tac nhan hoa hoc va enzyme
protease. Tuy vay, cac nghién ciru trén thé gi6i chi tap trung vao viéc



két tha thu riéng chondroitin sulfate nhung véi hiéu qua thap va
chondroitin sulfate thuong bi mat géc sulfate & vi tri s6 4 hodc sb 6.
Hon nita, viéc st dung hoa chit nhu NaOH trong thuy phan s& lam cho
san phém khong “xanh” va “sach”. Vi vay, viéc nghién ciru tim kiém
céc bién phap thuy phan sun dong vat bang enzyme protease than thién
v6i moi trudng 1a huéng nghién ctru cén thiét.

O Viét Nam hién chi c6 mot cong trinh cda Tran Céanh Pinh, V5
Hoai Béc, DS Ngoc Tt - Vién Hai san Hai Phong (2010) cong bb nghién
ctru thu nhan CS tir sun ca dudi va sun c4 nham kho bang phuwong phap
sir dung ché pham enzyme protease tir B. subtilis B26 dé thuy phan. Tuy
nhién thoi gian thily phan kéo dai va chua xac dinh duge cau tric cua
CS. Mit khac nghién ctru nay ciing chi ding & viéc két tia thu nhan
chondroitin sulphate va chua c6 tmg dung cu thé.

1.4. GIOI THIEU VE KY THUAT SAY PHUN

Séy 1a qua trinh 1am bdc hoi nudc ra khoi vat liéu & dang 1ong dudi
tac dung ctia nhiét d¢. Trong qua trinh séy, nudc duoc tach ra khoi vat
liéu nho su khuéch tan do chénh 1éch d6 4m gilra bé mit va bén trong
vat liéu, chénh 1&ch ap suét hoi riéng ph?in clia nude tai bé mat vat liéu
va mdi truong xung quanh.

Nguyén lidu ciia qua trinh sdy phun thuong 1a dang chat Iong hoa
tan, nhil twong hodc huyén phu da duoc ¢o dic trude (40 + 60% am)
dugc phun thanh nhiing giot min, roi vao dong khong khi néng cung
chiéu hoidc ngugc chiéu tao ra nhiét d6 budng sdy (70 + 300°C) dé lam
kho nguyén liéu. Két qua hoi nudc duge bdc hoi nhanh chéng. Cac hat
san phérn duoc tach ra khoi tac nhan séy dudi dang bot min nho mdt hé
thdng thu hi riéng.

Trén thé gidi va Viét Nam c6 nhiéu cong trinh cong bd vé nghién
ctru sdy phun dich chiét tir ca chua, rau qua hay dich chiét caroten tir
thue vat do k¥ thut siy phun gitp bao tdn cac chét c6 hoat tinh sinh
hoc c6 trong dich chiét. Sdy phun 14 k¥ thudt sdy c6 thé bao ton cac chat



trong thuc pham tot nhat va thich hop cho viéc 1am kho céac loai dich
thuc pham. Do vy, luan 4n dinh hudng st dung k¥ thuat sy phun dé
sdy dich thity phan tir sun ca map.

CHUONG 2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1.NGUYEN VAT LIEU

* Sun ca map: Ca map (C. dussumieri) dugc thu mua nguyén con
tai cang ca Vinh Luong - Nha Trang - Khanh Hoa. Ca tuoi c6 trong
lugng trung binh 40+60kg/con. Ca map dugc khai thac trong thoi gian
tur thang 2+10 hang ndm. Sau thu mua, thu toan bg vay ca, sun ca va
van chuyén vé phong thi nghiém. Tai phong thi nghiém, tién hanh xtr
1y loai bo thit, mé lién két, 1am sach, xay nho, dong tai 2kg/thi, cap dong
va bao quan dong & -20°C dé dung trong sudt qua trinh nghién ciru.

Hinh 2.1. Hinh dnh sun ca mip truéc va sau khi xir ly

* Enzyme protease: cac enzyme protease: neutrase 1a 1a ché phim
protease thuong mai do cong ty Advanced enzyme Technologies Ltd -
India san xut va cung cp tai Viét Nam. Alcalase va flavourzyme Ia
ché phdm protease thuong mai do hing Novozyme - Dan Mach cung
cép. Papain thuong mai do Merck - DPtrc san xuét.

* Chéat mang: cac chat mang: maltodextrin va saccharose do Nhat
Ban san xuat. Gum arabic thuc pham do Trung Qudc san xuat.



2.2. PHUONG PHAP NGHIEN CUU

* Cac phwong phap nghién ciru protease va chondroitin sulfate

- Xac dinh hoat d¢ protease theo phuong phap Anson.

- Pinh luong CS bang phuong phap so mau theo Farndale va cong su.

- Phuong phap xac dinh higu suat thu hoi chondroitin sulfate trong
qua trinh tl}ﬁy phan va san xuat bot dam duogc tinh bang ty 1€ phan tram
(%) gitra t(")ng luong CS c¢6 trong dich thuy phéan sun ¢4 map hodc bot
dam so vdi tong luong chondroitin sulfate cé trong nguyén li€u sun ca
map hodc dich thiy phan.

* Cac phuong phap phan tich héa hoc

- Pinh lugng protein hoa tan theo phuong phap Lowry.

- Binh lugng Naa theo phuong phap Sorensen.

- Binh lugng N theo phuwong phap chung cit 161 cudn theo hoi nuéc.

- Pinh lugng lipid theo phuong phap Soxhlett.

- Xé4c dinh ham luong nuéc: theo phuwong phap sdy dén khdi lugng
khong ddi & 105°C theo TCVN 1867:2001.

-Xac dinh ham lugng tro: ham luong tro duge xac dinh bang phuong
phap nung dén khdi lwong khong d6i & 600°C theo TCVN 5611 - 1991.

-X4c dinh thanh phan ion kim loai bang phuong phép quang phd hip
thu nguyén to AAS.

- Pinh lugng peptid theo phuong phap dwa vao dudng chuin
tyrosine.

- Xac dinh thanh phan va ham luong acid amin bang phuong phap

sac ky long theo AOAC 994.12 (2012).

-Xac dinh nang luong dinh dudng: theo CAC/GL-2/1985 (Rev.1-
1993) FAO.

* Cac phwong phap phén tich cu tric ciia chondroitin sulfate

Phan tich nhom chirc trong CS bang k¥ thuat phéan tich phd hong
ngoai (IR) va céu tric cua chondroitin sulfate phan tich bang phd H-
NMR, phé BC-NMR, phé HSQC, ph6é COSY, phé HMBC, xéc dinh
tinh chét nhiét ciia CS bang phan tich nhiét quét vi sai bu ning luong
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DSC-60.

* Phwong phap dinh lwgng vi sinh vat

Xac dinh ham luong vi sinh vat: tong s6 vi khuan hiéu khi, tong sé
bao tir nAm men, nAm méc, Coliforms, Salmonella bang phwong phap
dém khuén lac.

2.3. PHUONG PHAP XU LY SO LIEU

Xir 1y s6 liéu nghién ctru theo phuong phap thong ké sinh hoc. Mbi
thi nghiém déu tién hanh 3 1an, mdi 1an 3 miu va két qua 1a trung binh
cdng cua cac l4n thi nghiém. S6 lidu dugce xtr 1y va trinh bay dudi dang
trung binh + SD. Thiét ké thi nghiém ti uu qua trinh thily phan sun ca
map bang phan mém JMP 10. M6 hinh Box — Benkhen dung trong tdi
ru héa nhim thu nhan dich thay phan c6 hiéu suit thu chondroitin
sulfate cao. So sanh su khac biét giita cac bién dugc xir li bang phan
mém Minitab 18.0. Phan tich ANOVA dé danh gia sy khac nhau cua
gia tri & mic ¢o y nghia (p < 0,05).

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. NGHIEN CUU THUY PHAN SUN CA MAP (C.
DUSSUMIERI) BANG ENZYME PROTEASE
3.1.1. Phan tich thanh phén co ban ciia sun ca mip
Tién hanh 1ay mau sun ca mép trang dé phan tich mot s chi tiéu
hoa hoc tai Vién Kiém nghiém An toan Vé sinh Thuc pham Qudc gia.
Két qua dugc trinh bay & bang 3.1 cho thiy hdn hop sun ca map tring
c6 ham lugng chondroitin sulfate kha cao t6i 41,77mg/g. Do vay, sun
c4 map trang rat thich hop 1am nguyén liéu cho qu4 trinh thuy phan dé
thu dich thiy phan chita chondroitin sulfate voi ham lugng cao.
Bing 3.1. Két qua phan tich mdt so chi tiéu héa hoc co ban ciia
sun ca map tring

STT Chi tiéu Pon vi | Két qua
1 | Ham lugng nito axit amin o/kg 20,13
2 | Ham lugng nito tong s6 9/100g 2,64
3 | Ham lugng protein tho 0/100g 16,50
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4 Ham lugng canxi % 4,15
5 | Ham luong dudng tong sb mg/kg 583,33
6 | Ham luong tro tong b 9/100g 4,22
7 | Poam % 80,71

8 | Ham lugng chondroitin sulphate | mg/g 41,77

3.1.2. Nghién ciru Iyra chon enzyme protease thity phian sun ca map

Tién hanh thi nghiém thuy phan hdn hop sun c4 map bang cic
enzyme protease khac nhau: neutrase, alcalase, flavourzyme, papain va
hdn hop enzyme alcalase va papain theo ty 1& 1/1. Sau cac khoang thoi
gian: 0 gid, 2 gid, 4 gid, 6 gid, 8 gid va 10 gio, tién hanh 14y mau dich
thuy phin dé danh gia ham lugng protein hoa tan, ham luong peptid,
ham lugong Nas, ham lugng chondroitin sulfate va ham luong Nnns cho
thdy str dung hdn hop enzyme alcalase + papain dé thity phan sun cé
mép s& tot hon so véi cac loai enzyme khac. Vi vdy hdn hop enzyme
alcalase + papain dugc lya chon dé thily phan syn ca map cho cac
nghién ctru tiép theo.

3.1.3. Nghién ciru xac dinh ty 1€ giita enzyme alcalase va papain
dén qua trinh thity phan sun ca mip

Tién hanh thi nghiém thuy phan sun c4 map bang hdn hop enzyme
alcalase - papain voi ty 18 alcalase/papain khac nhau va 14y mau dich thuy
phan dé danh gia ham lugng protein hoa tan, ham luong peptid, ham
luong Naa, ham luong chondroitin sulfate va ham lugng Nyws tao thanh
theo thoi gian thily phan cho thiy ti 1& hdn hop enzyme alcalase/papain
bang 60/40 1a phu hop cho qua trinh thiy phan sun c4 map.

3.1.4. Nghién ciru xac dinh ndng dd hdn hop enzyme alcalase va
papain dén qua trinh thity phan sun c4 map

Qué trinh nghién ctru thity phan sun c4 map bang hdn hop enzym
alcalase - papain voi nong d6 hdn hop enzyme trong khoang 0,1%
+0,5%, budc nhay 14 0,1%. Két qua phan tich cho thiy néng d6 hon hop
enzyme alcalase - papain thich hop la 0,3%.
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3.1.5. Nghién ctru x4c dinh ti 1é nwéc bo sung dén qua trinh thiy
phén sun ca mép

Tién hanh thity phan sun ca map bang hdn hop enzyme alcalase-
papain voi lugng nuéc bd sung khic nhau cho thiy s dung ti 18
sun/nudc bang 50/50 1a phu hop.

3.1.6. Nghién ciru xdc dinh pH thich hgp cho qua trinh thay
phén sun ca mép

Tién hanh thity phan sun ca map bang hdn hop enzyme alcalase-
papain ¢ cac pH khéac nhau cho thay tu nhién (pH= 6,8) 1 phu hop.

3.1.7. Nghién ctru xac dinh nhiét do thich hop dén qua trinh
thiy phin sun ca map

Két qua thuy phan sun c4 map bing hdn hop enzym alcalase - papain
& cac nhiét do thay phan khac nhau cho thdy sit dung hén hop enzyme
alcalase - papain véi nhiét dé thity phdn sun cd mép ¢ 50°C la thich hop.

3.1.8. Nghién ciru xdc dinh thoi gian thich hop dén qua trinh
thiy phin sun ca mjp

Tién hanh thi nghiém thiy phan sun ca mip bang hdn hop enzyme
alcalase-papain va tién hanh danh gia ham lugng protein hoa tan, ham
lugng peptid, ham Iugng Naa, NnHz va ham lugng chondroitin sulfate
theo thoi gian thity phan cho thiy khoang thoi gian thich hop cho qua
thiy phan sun ca mép trong khoang 20 +22 gio.

3.1.9. T6i wu héa qua trinh thity phin

St dung phuong phap quy hoach thyc nghiém truc giao cap I dé

tién hanh t6i wu héa qua trinh thiy phan sun ca map bang hdn hop
enzyme alcalase + papain (Hinh 3.2) cho thay diéu kién t6i wu cho qua
trinh thily phan sun ca méap bang hdn hop enzyme alcalase + papain dé
thu nhan chondroitin sulfate: ndng d¢ enzyme alcalase — papain 12 0,3%,
nhiét d6 thuy phan 1a 50°C, thoi gian thity phan 1a 20 gid. Khi d6 hiéu
suét thity phan dat 96,97% va ham lugng chondroitin sulfate, ham lugng
nito tong ctia dich thiy phan lan lugt 1a 40,5 mg/mL va 7,46 g/lit dich
thiy phan.
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22

Hinh 3.2. Bé mit dap tng thé hién mdi twong quan giira ndng
dd enzyme (X1), nhi¢t d (X2) va thoi gian (X3) dén hi¢u suit thiy
phan tao chondroitin sulfate cao
3.1.10. Pé xuét quy trinh thiy phin sun c4 mip bang hén hop
enzyme alcalase papain
Tir cac nghién ciru & trén, cho phép dé xuat quy trinh thily phan sun
c4 map bang hon hop enzyme alcalase - papain trinh bay & hinh 3.3.

Xay, bao goi va cap dong

v

| Ra done

| - Ti 1€ enzyme alcalase/papain:

6:4
* - Nong do hdn hop alcalase-
, R papain: 0,3%
Thiy phan - Ti 16 sun/nude: 50/50,
- t°C: 50°C, pH tu nhién: 6,8
— - Thoi gian thuy phan: 20 gio
Bat hoat
Loc

Hinh 3.3. So' @6 quy trinh thily phin sun c4 map bang hén hop
enzyme alcalase - papain
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* Thuyét minh quy trinh

+ Sun ¢4 map: sun ci4 map c6 thanh phan: Ham luong chondroitin
sulfate: 41,77+0,21mg/g, ham luong tro tong sd: 4,2+0,11g/100g, ham
luong nito tong s6: 2,64+0,02¢/100g, dd am 80,7+1,12%.

+ Xay, bao go6i va cap dong: tién hanh xay nho sun c4 map bang
may xay thit nhim dong nhat mau va bao gbi bang bao bi PA 2kg/tdi,
hat chan khong 100%, cip déng va bao quan dong ¢ -20°C dé dung
trong sudt qua trinh nghién ciru.

+ Réa déng: Trudce khi thily phén tién hanh rd dong nhanh trong thoi
gian 2 phut trong 10 vi song.

+ Thity phan: Tién hanh thiy phan sun ci4 map bang hdn hop
enzyme alcalase - papain trong bé thity phan theo cac thong sb k¥ thuat
sau: Ti 1¢ enzyme alcalase/papain 14 6:4; Nong do hdn hop enzyme
alcalase-papain 1a 0,3%, ti 1€ sun/nude 1a 50/50, nhiét do thiy phan
50°C, thuy phan ¢ pH tu nhién (6,8) trong thoi gian 20 gid.

+ Bét hoat enzyme: Két thiic qua trinh thity phan, tién hanh bat hoat
enzyme bang cach dun soi dich thity phan trong thoi gian 10 phut.

+ Loc: tién hanh loc so bd hdn hop thuy phén qua 2 16p vai loc dé thu
dich loc tho. Sau do, tiép tuc loc dich lgc thé qua hé théng loc hat chan
khong véi kich ¢& 16i st cho phép cac cht di qua c6 kich ¢& nho hon 5um
dé thu dich loc trong. Dich loc dugc dun s6i trong thoi gian 10 phit va
b4o quan & ngdn mat tu lanh (4+1°C) dé ding cho qua trinh phén tich
va nghién ctru sdy phun (hinh 3.4).

|

Hinh 3.4. Hinh anh vé dich thity phan sun c4 map
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3.2. PANH GIA CHAT LUQNG DICH THUY PHAN SUN CA
MAP BANG HON HQP ENZYME ALCALASE - PAPAIN VA
PHAN TICH CAU TRUC CUA CHONDROITIN SULFATE

3.2.1. Panh gia chit hrgng dich thily phin sun ca mép

Két qua danh gia thanh phan hoa hoc, ning lwong ciia dich thity phan
tai Vién Pasteur Nha Trang va Vién Kiém nghi€ém An toan V& sinh
Thuc phdm Quéc gia - Bo Y té trinh bay & bang 3.2 +3.4 cho thdy dich
thily phan sun ca map ¢ dang léng, sanh, c6 mau vang nhat, mui vi ddc
trung VA rat giau nang luong 20,42 Kcal/100ml, giau khoang chat, dic
biét gidu Magie: 205,49 mg/lit va kém 7,63mg/lit - ddy 1a nhitng khoang
chat rat can cho strc khoe ciia con nguoi. Ngoai ra dich thuy phan c6
chira 18 acid amin va dac biét 1a ¢c6 ham lugng chondroitin sulfate tdi
40,5mg/ml - day 1a thanh phan rit can thiét cho viéc tai tao md sun,
chdng 130 hoa sun khép & con ngudi. Két qua phan tich ciing cho thiy
dich thuy phén syn ca mép dat cac yéu cau vi sinh vét theo Quy dinh
hién hanh cta Bo Y Té. Nhu vay, dich thiy phén sun cd map da san
xudt dat tiéu chuan chat luong dé dung trong thuc pham va dinh huéng
1am thyc pham chtc ning.

Bang 3.2. Thanh phan héa hoc va ning luong ciia dich thity phin
sun ca map

STT Chi tiéu héa hoc Pon vi Két qua

1 Ham luong nito téng sb g/lit 7,46

2 | Nang luong dinh dudng KC?L/IlOO 20,42

3 Ham luong khoang téng sb gllit 3,02

4 Ham lugng Magie mg/lit 205,49

5 Ham lugng kém mg/lit 7,63

6 Ham luong sét mg/lit 4,78

7 Ham luwgng Thuy ngin mg/lit Khong phat hién
8 Ham lugng Arsen mg/lit Khong phat hién
9 Ham luong protein thd gllit 46,63

10 Ham lugng Alanine gllit 2,617

11 Ham lugng Arginine g/lit 7,921
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12 Ham lugng Aspartic g/lit 2,164
13 Ham luong Cysteine g/lit 0,254
14 Ham lugng Cystine g/lit 0,469
15 Ham lugng Glutamic g/lit 3,102
16 Ham lugng Glycine g/lit 5,202
17 Ham luong Histidine g/lit 0,221
18 Ham luong Isoleucine g/lit 0,415
19 Ham luong Leucine g/lit 3,680
20 Ham lugng Lysine g/lit 1,043
21 Ham lugng Methionine g/lit 0,994
22 Ham lugng Phenylalanine g/lit 0,653
23 Ham luong Tryptophane g/lit 0,129
24 Ham lugng Serine g/lit 0,836
25 Ham lugng Threonine g/lit 1,009
26 Ham lugng Tyrosine g/lit 0,047
27 Ham lugng Valine g/lit 0,812
28 Ham lugng chondroitin sulfate mg/ml 40,50

Béang 3.3. Trang thdi cim quan cia dich thiy phin
STT Chi tiéu Ket qua

1 Trang thai Dich long, sanh

2 Mau sic Mau hoi vang

3 Mui vi DPic trung cua dich thuy phan

Biang 3.4. Két qua phan tich mét so chi tiéu vi sinh ciia dich thiy
phén sun c4 mip

STT Chi tiéu Pon vi tinh | Két qua | Quy dinh QCVN 4
- 16: 2010/BYT
1 | Tdngsb VSV hiéu khi CFU/g 8 <5000
2 | Salmonella CFU/g Neg Am tinh
3 | Coliforms CFU/g Neg Am tinh
4 | Tong s6 bao tr ndm |  CFU/g Neg <500
men, ndm moc

(Neg: khong phat hién)
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3.2.2. Phin tich ciu tric chondroitin sulfate c6 trong dich thiy
phan sun ca map

Tién hanh két tua chondroitin sulfate ¢é trong sun cd map bang
ethanol & néng dd 80%. Sau @6 tinh sach chondroitin sulfate qua hé
thdng sic ki trao d6i ion DEAE- cellulose, sic ky loc gel sephadex G25
va tién hanh phan tich céu trac cta chondroitin sulfate.

* Dy doan nhém chirc trong ciu tric cia chondroitin sulfate
bang pho FT-IR

Két qua phéan tich phé FTIR tai Trung tdm Coéng nghé Btrc xa - Vién
Hat nhan Da lat trinh bay & hinh 3.5.

Hinh 3.5. Két qua xac dinh cac nhém chirc ciia chondroitin sulfate
¢6 trong dich thiiy phan tir sun ¢4 map dua vao pho FTIR

Tir két qua trén c6 thé du doan nhoém chirc trong cdu tric cua
chondroitin sulfate cta dich thily phan sun ca map dua ¢ hinh 3.6.

CH,OR,
OR —
Coo- b 0 0
H 0) 0— H
be ol b
0 : I H H NHCOCH;

H ORs
Hinh 3.6. Du do4n nhém chirc trong ciu triic chondroitin sulfate
tir sun ca map
D - glucuronic acid (GlcA) N-acetyl-D-galactosamine (GalNACc)
R: = SO37, R2 = Rs = H: Chondroitin - 4 - sulfate (CSA)
Rz = SOs', R1 = Rs = H: Chondroitin - 6 - sulfate (CSC) acetyl-D-
galactosamine (GalNAc) qua lién ket glucozit (1-3).
Dé xac dinh cép tric chondroitin sulfate c6 trong dich thily phén sun
ca map, ludn 4n tién hanh phan tich ph6é 1H-NMR, ph6 13C-NMR, pho
HSQC, phd COSY, pho HMBC. Két qua phan tich ¢ cac hinh 3.7+3.12.
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Hinh 3.7. Tin hiéu cu tric chondroitin sulfate thu dwgc bang pho

'H-NMR véi @9 dich chuyén héa hoc proton tir 0,0ppm = 5,2ppm
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Hinh 3.8. Tin hiéu ciu tric chondroitin sulfate thu dug'c bing phd
13C-NMR véi d9 dich chuyén hoa hoc proton tir Oppm + 200ppm
Biang 3.5. Bing gin céc tin hiéu di nhin cia H/C trén pho HSQC

H/C GlcA (V) GleA (1Y) GalNACc-6S (G) GalNAc-4S (G)

H1/C1 |4,63/96,54| Ul |4,46/103,95 | U’1 |4,59/101,33 | G1 | 5,23/92,71 | G'1

H2/C2 |3,24/74,40| U2 | 3,41/76,46 | U’2 | 4,01/68,23 | G2 | 3,78/80,94 | G2

H3/C3 |3,45/77,33| U3 | 3,65/77,33 | U’3 | 3,94/76,04 | G3 | 3,78/61,45 | G’3

H4/C4 |3,38/72,93| U4 | 3,89/74,89 | U4 | 4,73/77,09 | G4 |3,61/7427 | G4

H5/C5 |3,39/70,41| U5 | 3,71/7517 | U’5 | 3,78/73,20 | G5 | 3,56/72,12 | G5

H6/C6 4,01/52,17 | G6 |3,87/72,17 | G'6
H/CH3 2,02/23,18 | G7 |2,02/2318 | G7
- j.—\. 4:~To-‘” e T
* = SREE.
— . =
4 N s o W Rl

Hinh 3.9. Tin hi¢u cé‘iu tric chondroitin sulfate bang phé HSQC
dua vao do dich chuyén hoéa hoc proton cia H tir 3,1+-4,5ppm va C
tir 50 ~ 85ppm
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Hinh 3.10. Tin hi¢u céu triic chondroitin sulfate bang pho COSY
dwa vao do dich chuyén héoa hoc proton cua H tir 3,1+4,5ppm va C

hY .
tir 50 + 85ppm
6
CH,080;"
6 OH S o) o—
Coo- .
H o o !
KB 1 H_A3 2 M
IIJNHCO H,
(o} B 7 H
H—" OH
6
CH,OH
6 0S05° o o——
[elele} 5
o 074 H 1
4 gH H 1 H 3 2 H
I-L/ NHCOCH;
o 3 7 H ’
H OH

Hinh 3.111. CAu tric chondroitin sulfate thu dwgc biang pho
HMBC

Z... o e @ T ‘
l - I (AN -
| -

Hinh 3.12. Ciu tric chondroitin sulfate thu dwgc biang phé HMBC
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Tir két qua phan tich phd 1H-NMR, phd 13C-NMR, phé HSQC, phd
COSY, phd HMBC c¢6 thé khang dinh céu trac ciia chondroitin sulfate
tir sun ca map (C. dussumieri) 1a mot hdn hop gdm 2 ddng phan, bao
g6m chondroitin - 4 - sulphate (CSA) (GlcA-GalNAc-4S) véi manh ciu
trac dac trung la GlcA-GalNAc-4SO3- va chondroitin - 6 - sulphate
(CSC) (GlcA-GalNAc-6S) voi manh cdu trac dic trung 13 GlcA-
GalNAc-6 SO3- (Hinh 3.11)

6
CH,080;
- 6 OH 5 0 o—
GlcA-GalNAc-4S0s coo L
5) o o4 H 1
H 7 H
4 OH H 1 H 3
o o H  NHCOCH,
3 2
OH
6
CH,0H
6 0805 0—o
o0 W .
9 1
GlcA-GalNAc-6 NN !
QU OH  H 1 H 3

2
o N H  NHCOCH;
3 2

Hinh 3.13. Ciu tric chondroitin sulfate cé trong bot dam thiiy phan
tlr sun ca map

3.3.NGHIEN CUU SAY PHUN TAO BOT PAM THUY PHAN
CHUA CHONDROITIN SULFATE

3.3.1. Xc dinh chit mang thich hop cho qua trinh siy phun

Tién hanh siy phun tao bt dam thily phén tir dich thuy phan sun ca
map voi cac mang khac nhau: maltodextrin, gum arabic, saccharose.
Sau khi sdy phun thu ché phdm bot dam va 1ay mau x4c dinh ham lugng
nito tong, ham luong chondroitin sulfate, hiéu suat thu hoi san pham.
Két qua phan tich cho thiy maltodextrin 1 chat mang phu hop qué trinh
sdy phun tao bot dam chtra chondroitin sulfate va cac thanh phan khéc
c6 trong dich thiy phan sun cad map.

3.3.2. Xic dinh ti 1¢ maltodextrin bé sung dén hi¢u suit thu héi
chondroitin va b§t dam

Két qua sy phun dich thay phin sun c4 map & nhiét 6 budng sy
80°C, ap sut buéng séy 2,5bar, toc do nhép li€u 12mL/phut, vai ty 1€
maltodextrin sir dung khac nhau cho thiy ty 1& maltodextrin bo sung
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12% 1a thich hop.

3.3.2. X4c dinh ti 1¢ chat mang thich hop cho qua trinh siy phun

Tién hanh siy phun dich thuy phan sun ¢4 map ¢ nhiét 46 budng siy
80°C, ap suat budng sdy 2,5bar, tc do nhap liu 12mL/phut, ty 1é
maltodextrin st dung khac nhau: 8%, 10%, ..., 14%. Sau khi séy phun,
ldy mau danh gia hi¢u suat thu hoi chondroitin sulfate va bot dam cho
thiy ti 1¢ maltodextrin bd sung thich hop 1a 12%.

3.3.3. X4c dinh nhi¢t d9 khong khi budng siy thich hop

Két qua say phun dich dam thay phan tir sun c4 map & ap suit budng
séy 2,5bar, toc d6 nhép liéu 12mL/phit, ty 1€ chét mang maltodextrin
bd sung 12% va nhiét do budng siy thay doi trong khoang: 70°C+90°C
cho thay nhiét do budng say 80°C la phu hop véi qua trinh sdy phun tao
bt dam chira chondroitin sulfate tir dich thuy phén sun cd mép.

3.3.4. Xac dinh téc @9 bom nhap li¢u

Tién hanh sdy phun dich dam thity phan tir sun c4 map theo cac thong
sO thich hop da chon véi téc do nhap liéu thay ddi trong khoang
10mL/phut+14mL/phat cho thiy tdc d6 bom nhap liéu 12 mL/phut la
phu hop.

3.3.5. Xac dinh ap suit budng siy

Tir nhitng phan tich vé& qua trinh sdy phun tao bot dam tir dich thuy
phan sun ca mép theo cac thong s6 thich hop di chon voi 4p suat budng
sdy thay dbi trong khoang 2,1bar +2,9bar cho thiy ap suat budng sy
2.5bar la phu hop.

3.3.6. Téi wu héa qua trinh siy phun tao bdt dam chira
chondroitin sulfate tir dich thiy phan sun ca map

Tién hanh t6i uu hoa qua trinh siy phun tao bot dam chira chondroitin
sulfate tir dich thiy phan sun ca4 mép theo phuong phap quy hoach tim
xoay (hinh 3.12) xac dinh cac thong sd t6i wu: nhiét do budng siy l1a
80°C, ty 1é¢ maltodextrin bd sung 1a 12%, tde do bom nhap li€u 12
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ml/phut. Tir cac thong s6 t6i wu ndy, ludn an da tién hanh san xuat thir
bt dam thuy phan va xac dinh dugc hig¢u suat séy phun tinh theo ham
lugng chondroitin dat 87,81% so v6i ham luwong chondroitin sulfate co
trong dich thiy phan, tuong trng véi ham lugng chondroitin sulfate c6
trong bot dam 1a 203 mg/g va ham lugng nito tong 13, 50mg/g bot.

Stcface gict of Hif st v 79 L muallodeston va Nuét  buug sy Sutece o o oo st T2 08 o v N 5 g sy St st i e e The et i v T 1 mabsderin

- . Kol Vi
i Viles ol Vahes Nt b s 0
Toe iyl Ty B mamtesrn )

a The89ship e
T TEmindera R B

Wk | Crrer it
Hinh 3.14. Bé mit dap tng thé hién mdi twong quan giira nhiét
dd budng siy (X4), ty 1¢ maltodextrin (X5) va téc do nhap liéu
(X6) dén hiéu suit thu chondroitin sulfate cao

3.3.7. Dé xuit quy trinh san xuit va danh gia chit lwong bt dam
chira chondroitin sulfate tir sun ca map

* P& xuat quy trinh san xuit bot dam chira chondroitin sulfate
tir sun ca map

Tir cac két qua nghién ctru 6 trén cho phép dé xuat quy trinh san xut
bot dam chira chondroitin sulfate tir sun c4 map trinh bay ¢ hinh 3.15.

* Thuyét minh quy trinh

+ Sun ¢4 map: sun c4 mdp c6 thanh phan: Ham luong chondroitin
sulfate: 41,77+0,21mg/g, ham lugng tro téng $6: 4,240,1 1g/100g, ham
luong nito tong s6: 2,64+0,02g/100g, d6 am 80,7+1,12%.

+ Xay, bao go6i va cap déng: tién hanh xay nho sun c4 map bang
may xay thit nhim dong nhat miu va bao gbi bang bao bi PA 2kg/tii,
hat chan khong 100%, cap dong va bao quan dong ¢ -20°C dé ding
trong sudt qua trinh nghién ctru.

+ Ré déng: Trudc khi thay phén tién hanh ra dong nhanh trong thoi
gian 2 phut trong 10 vi song.
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Xay, bao goi, cip dong

v

RAa dong

~ - T11¢ enzyme alcalase/papain: 6/4

- Nong d6 hén hop enzyme alcalase-
v papain: 0,3%

Thity phan «— -Ti 1€ syn/nudc: 50/50

- Nhiét do thuy phan: 50 °C

- v - pH tu nhién: 6,8
Bat hoat enzyme

'

\. -Thoi gian thiy phan: 20 gio

Loc
Dich thiy phan o,
- Maltodextrin bo sung: 12%
l - Nhiét d6 budng sdy: 80°C
Say phun - Ap suét budng sdy: 2,5bar

- Toc d6 nhap liéu: 12mL/phit

Bot dam chra
chondroitin sulfate

Hinh 3.15. So' dd quy trinh quy trinh san xuit bt dam chira
chondroitin sulfate tir sun c4 mép tring bing enzyme protease
+ Thity phan: Tién hanh thiy phan sun c4 map bang hdn hop
enzyme alcalase - papain trong bé thity phan theo cac thong s6 ky thuat
sau: Ti 1& enzyme alcalase/papain 14 6:4; Nong do hdn hop enzyme
alcalase-papain la 0,3%, ti 1€ sun/nudc la 50/50, nhiét d6 thuy phan
50°C, thuy phéan ¢ pH tu nhién (6,8) trong thoi gian 20 gio.
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+ Bat hoat enzyme: Két thlic qua trinh thuy phan, tién hanh bat hoat
enzyme bang cach dun séi dich thity phan trong thoi gian 10 pht.

+ Loc: tién hanh loc so bo hdn hop thiy phan qua 2 16p véi loc dé thu
dich loc thé. Sau do, tiép tuc loc dich lgc thé qua hé théng loc hat chan
khong véi kich ¢ 16i sir cho phép cac chét di qua ¢ kich ¢& nhd hon Sum
dé thu dich loc trong. Dich loc dugc dun s6i trong thoi gian 10 phit va
bao quan & ngin mat t lanh (4+1°C) dé dung cho qua trinh phan tich
va nghién ciru sy phun.

+ Sy phun: siy phun tao bt dam chira chondroitin sulfate v&i ti 18
maltodextrin bd sung 12%, nhiét do buéng s?iy 12°C, toc do nhép liéu
la 12mL/phdt. San pham bot dam thu duge ¢ mau vang sang.

* Panh gia chit lwogng va tinh chit nhiét ciia bot dam chira
chondroitin sulfate

Tién hanh san xuat thir bot dam chira chondroitin sulfate theo quy
trinh d4 dé xuét & trén va danh gia chét luong, tinh chat nhiét cua bot
dam. Két qua trinh bay ¢ bang 3.6 + 3.7 va hinh 3.16.

Biang 3.6. Két qua mat so chi tidu héa hoc ciia bot dam thily phan

STT Tén chi tiéu Pon vitinh | Két qua
Ham Iugng chondroitin
1 sulfate mg/g 203
Nito tong g/100g 5.04
Tro tong sd g/100g 3.95
Do 4m % 4,27

Béng 3.7. Két qua phén tich mot sb chi tiéu vi sinh cua bot dam chira
chondroitin sulfate

o gen Pon vi £ . | Quydinh QCVN

STT Chi titu tinn | K€CAUd | 416 2010/BYT
1 | Tong s6 VSV hiéu khi CFU/g 10 <5000
2 | Salmonella CFU/g Neg Am tinh
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Coliforms CFU/g Neg Am tinh
Tong s6 bao tir nam CFU/lg Neg <500

men, nam moc

(Neg: khong phat hién)

Thermal Analysis Result

DsC Temp
mw c
10.00  [Temp Program) 400.00
Start Temp  30.0
Temp Rate  Hold Temp  Hokd Time
[C/min ] [c1 [ min 1
20 400.0
500 5 - 300.00
Peak 115.71C /
Peak 318.28C
Onzet az17c
Onset 203.32C
Endset  146.99C
o 25055000 Endset  323.51C
Heat 2as0ug | 20000
0.00 Height  -3.83mw
-\ p Height  1.11mwW
L e e
— / Onset 188.90C 100.00
00 Ve — Endset  280.82C
— / Heat -80.780/g
— Height  -1.36mw
0.00 5.00 10.60 15.00 20.00
Tima [min]

Hinh 3.16. Gian dé phan tich nhiét vi sai ciia bot dam chira
chondroitin sulfate

T nhitng phén tich trén cho thay bot dam chita chondroitin sulfate
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duge san xuit theo quy trinh ctia ludn 4n c6 chét luong t6t va dat cac
yéu cau vi sinh vat theo Quy dinh hién hanh cta Bo Y Té. Nhu vay, bot
dam chua chondroitin sulfate di san xuét dat tiéu chuén chét luong dé
dung trong san xuét thuc phdm chirc nang.




KET LUAN VA PE XUAT Y KIEN

1. KET LUAN

Tir cac két qua nghién ctru & trén cho thay Ludn 4n da hoan thanh tit
ca céc ndi dung va muc tiéu da dit ra, thé hién qua cac két lugn rat ra tir
két qua nghién ctru nhu sau:

1) Xdc dinh dwoc cdc théng sé toi wu cho qud trinh thuy phdn sun
cd mdp la: hon hop enzyme alcalase-papain theo ty 1é 60/40, véi nong
dé hon hop la 0,3%; Ty 1é nguyén liéu:nwdce la 1/1; pH thich hop 1d 6,8;
nhiét dg thuy phdn la 50°C trong thoi gian 20 gio. Hiéu sudt thu hoi
chondroitin sulfate la 96,97%. Dich dam thuy phdn cé nang lwong dinh
duong: 20,42 Kcal/100 ml, ham luong chondroitin sulfate: 40,5 mg/ml,
N tong so: 7,46 g/l, khodng tong sé: 3,02 g/, Zn: 7,63 mg/l, Mg: 205
mg/l, Fe: 4,78 mg/l, 18 logi acid amin va dat tiéu chudn an toan thuc
phdm theo quy dinh hién hanh ciia B6 Y té.

2) Xdc dinh dwoc cdu tric dic trung bdo toan ca hai goc sulfate C4
va C6 ciia san pham chondroitin sulfate. San pham la hon hop gom 2
dong phan GlcA-GalNAc-4S03- va GlcA-GalNAc-6503-.

3) Xdc dinh duwoc cdac théng sé toi wu cho qud trinh sdy phun tao bét
dam chira chondroitin sulfate twr dich thuy phdan sun ca mdp la: 12%
chat mang maltodextrin, nhiét dg buong sdy la 80°C, toc d¢ dong 12
ml/phiit va dp sudt buong sdy 2,5bar. Hiéu sudt thu hoi chondroitin
sulfate la 87,81%. San pham c6 ham luwgng chondroitin sulfate la
203mg/g, nito tong s6 5,04g/100g, tro tong s6 3,95g/100g, dé am 4,27%
va dat tiéu chudn vi sinh vt ding trong thie pham theo qui dinh cia
B Y té.

4) Xdc dinh dwoc qui trinh san xudt bt dam thuy phdn chira
chondroitin sulfate tir dich thiy phdn sun cd mdp twoi bang enzyme
protease ¢ quy mé thi nghiém. San pham bét dam chita chondroitin
sulfate dat tiéu chudn vé sinh an toan thuc phcfm theo quy dinh hién
hanh ciia B6 Y té.
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2. DE XUAT Y KIEN

Tir qua trinh nghién ciru & trén cho phép dé xuat mot s ¥ kién nhu
Sau:

1) Can tiép tuc nghién ciru hoan thién qud trinh san xudt dich thiy
phan va bot dam thuy phan chira chondroitin sulfate tir sun ca mdp bdng
phirong phdp thity phéin sir dung hén hop enzyme alcalase - papain ¢
quy mé Ién dé tinh todn chi phi phuc vu cho viéc dinh hwéng thirong
mai héa san pham.

2) Can tiép tuc nghién ciru danh gid vé cdc peptid c6 trong dich thity
phan sun ca mdp dé biét duoc hoat tinh sinh hoc ciia chung doi véi sirc
khoe con nguoi.

3) Can trién khai iimg dung dich thiy phdn va bét dam chira
chondroitin sulfate trong sdan xudt thwc pham chirc ndng hé tro diéu tri
thodi hoa xwong khop.
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