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MO DAU
TINH CAP THIET CUA DE TAI

Tinh hinh chin nudi c4 sau vi muc dich thuong mai ¢ Tp. Hb
Chi Minh phét trién nhanh trong nhitng nim gan ddy. Hién nay, loi
nhuén chu yéu clia nguoi san xuat ca siu dén tir by da cua ca. Trong
khi d6 cac bd phan co tiém nang khac nhu thit, xwong chua duoc
quan tdm, xem nhu 1a mot phu pham ciia nganh chin nudi.

Xuong 1a mét hé¢ théng duoc tai cAu tric va tai tao trong sudt
qué trinh séng. Sy lodng xuong dién ra chii yéu & nguoi gia do su
giam khéi lugng hay mat d6 xwong va su thay déi cdu tric vi mé cua
xuong. Cao dong vat 1a phuong thudc truyén théng phong tri cac
bénh vé xuong, dac biét 1a lodng xwong. Hién nay tai Viét Nam chi
c6 Cong ty TNHH Ca Sau Hoa Ca la cong ty duy nhit nau cao
xuong ca siu 1am thuc phdm bd sung va di ban ra thi truong, nhung
dugc nau bang phuong phap truyén théng nén mat nhiéu thoi gian va
san phdm thu dugc c6 mau sim den, hiéu suét trich ly thap.

Thit c4 sdu duong nhu duge xem 1a san phiam phu ciia nganh
chin nubi c4 su nén gia ban trén thi truong khong dit hon nhiéu
(th&m chi ré hon) cac loai thit thong thuong khac. So vai thit bo, heo,
va ga thi thit c4 siu chira it chit béo hon va nhidu protein hon
(Hoffman va ctv, 2000; Beilken va ctv, 2007). Do vay thit ca sdu la
nguyén li¢u phu hop cho viéc thiy phan nhan dich protein thiy phan.

Bén canh gia tri dinh dudng truyén thong, san pham protein
thuy phan dé hép thu va cé cac hoat tinh sinh hoc ¢6 loi cho strc khoe
da duogc khang dinh 1a tinh khang oxi hoa, kha ning bat giit gbc tu
do, tinh trc ché vi sinh gy bénh va kha ning trc ché enzyme chuyén
hoéa angiotensin (Vercruysse va ctv, 2005; Faria va ctv, 2008; Di
Bernardini va ctv, 2011; Banerjee va Shanthi, 2012).

Vi vdy, nghién ciru vé nghién ctru phét trién san pham thyc
pham tir nguyén lidu c4 siu biang k¥ thuét hod sinh 14 can thiét.



MUC TIEU PE TAI

Nghién ctu dugce thuc hién dé cai tién duogc quy trinh niu cao
xuong ci siu. Thiét lap dugc quy trinh san xuat san pham: bot
protein thit c4 sdu thuy phan, cao collagen xuong c4 siu va danh gia
tac dung hd tro stc khoe cua san phiam dinh dudng lén sic khoe
chuot.
PHAM VI NGHIEN CUU

Nghién ctru dugc thuc hién dé tao ra moét loai bot dinh dudng tir
protein thiy phan va cao chiét giau collagen tir nguyén lidu thit va
xuong ca sau xiém (Crocodylus siamensis) duge cung cap béi Cong
ty TNHH C4 Sau Hoa Ca (Quén 12, Tp. HCM).
TINH MOI CUA BE TAI

v' Nghién ctru da lam rd dugc anh huéng cua cac diéu kién
trich collagen tir xwong c4 sdu, hiéu duoc anh hudng cua loai
va ty 1& enzyme trong thity phan protein thit ca siu. Nghién
ctru d3 phan tich thanh phin héa 1y cta xuong, thanh phan
acid amin cua cao xuong. Nghién ctru cling danh gia dugc
tinh an toan cia san phdm phat trién tao co s& cho viéc ung
dung thyc tién trong twong lai.

v" Luén 4n d3 dua ra duoc qui trinh cai tién trong chiét cao ca
sdu tir xuong va xac dinh duoc loai enzyme neutral PL c6
kha ning thuy phan tét nhat thit ca sdu tir d6 c6 thé bd sung
phat trién thyc phdm méi. Luan 4n da thiét 1ap quy trinh ché
bién cac san phim thuc phim c6 bd sung cc hoat chit tdt
cho stic khoe con nguoi, khong doc qua thir nghi€m in vivo.

B6 cuc ciia ludn 4n Ludn 4n chinh thuc gdm 150 trang (khong
bao gdm phu luc), c6 3 chuong, 59 bang s6 liéu va 42 hinh. Luan an
d3 tham khao téng cong 102 tai lidu trong d6 24 tai liéu tiéng Viét va
78 tai liéu tiéng Anh.
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CHUONG 1. TONG QUAN NGHIEN CUU

1.1 Tong quan vé c siu
C4 shu 1a loai bo sat ludng cu, séng dugc trén can 1an dudi

nude, & ca dam lay nude ngot va nude lg. O Viét Nam co hai loai ca
sdu, do 1a ca sdu nude ngot hay goi 1a ca siu Xiém Crocodylus
siamensis va ca siu nude lo, con goi la ca sdu hoa ca Crocodylus
porosus thudc chi Crocodylus, ho Crocodylidae, by Crocodilia (L&
Thi Bién va ctv, 20006).
1.2 San pham tir ca siu

Chu yéu cung cip nguyén liéu cho san xuat da, thit, diu va mong
vudt.
1.3 Thanh phin dinh duéng chinh trong thit ca siu

Két qua nghién ciu tir thit dudi, cd, thdn va chin ca sau
(Crocodylus niloticus) tir 33 - 36 thang tudi cho thay khong co su
khac biét v& ham luong protein va chat béo gitra cac bd phan co thé
da duoc nghién ctlru.
1.4 Téng quan vé xwong

Thanh phéan chinh cua xwong chi yéu 1a cac soi collagen va
khoang xuong v6 co & dang tinh thé nhé. Trong cdu triic xwong
(xuong trong co thé séng) c6 chira tir 10% dén 20% 1a nudc. Trong
lwong khé ctia nd, khoang 60 - 70% la chit khoang cia xuong.
1.5 Tong quan vé collagen

Collagen 1a thanh phan protein chi yéu ciia cac mo lién két,
chiém khoang 25% - 35% protein tong sé cua co thé dong vat va 1a
thanh phan cha yéu ciia khung mang ngoai bao. Collagen ton tai &
nhiéu bd phan trong co thé. D3 c6 28 loai collagen dugc tim the”iy va
th6ng bao trong céac tai liu khoa hoc. Trén 90% collagen trong co
thé 1a dang LIL T va IV (Shoulders va ctv, 2009).
1.6Tong quan vé thity phin

Thay phan 13 qua trinh phan cit mot hop chit cao phan tir thanh
cac phan tir don gian hon dudi tic dung ciia cac chat xiic tac va co su
tham gia cia nudec.



4

1.7 Téng quan ve enzyme protease

Céc ché pham enzyme duogc san xuit cang nhiéu va dugc sir dung
trong hau hét trong cac linh vuc nhu: ché bién thyc phdm, nong
nghiép, chan nuéi, y té...
1.8 Tong quan vé sy phun

Say phun 13 phuong phap sdy giup chuyén trang thai cua nguyén
lidu tir dang long sang dang bot kho. Trong qué trinh siy phun, dich
nguyén lidu dugce voi phun phan tan thanh cic hat 4m cho tiép xuc
v6i ludng khong khi nong trong budng sdy voi thoi gian ngén. Vi vay
nhiét 6 cua cac hat khong bi ting cao, cac thanh phén dinh dudng
ctia nguyén lidu khong bi bién d6i. (Patel va ctv, 2009).
1.9 Ung dung két qua nghién ciru tic dung duwoc Iy ciia sin
phim trén dong vt thi nghiém

Mot s6 thudc trude khi duoc str dung, phai nghién ctru trén dong
vat thi nghiém nhung két qua lai st dung trén nguoi. Yéu t6 anh
huong dén lidu c6 hi¢u qua twong duong giira cac loai dong vat nhu
su chuyén hoa thuéc; Thoi gian c6 hi¢u qua tdc dung; Néng do tbi
thiéu c6 hiéu qua trong huyét trong; Su ho hip té bao; Dién tich bé
mit co thé.

CHUONG 2. VAT LIEU, PHUONG PHAP
VA NOI DUNG NGHIEN CUU

2.1 Nguyén vit liéu, thiét bi va dung cu

Thit ca sdu dong lanh va xuong ca sdu tho chua loai tiy va da loai
tay dugc cung cip cong ty Ca Sdu Hoa Ca (Q12, TP HCM).
2.2 Noi dung nghién ciru

Noi dung 1. Cai thién ndu cao truyén théng dé tdi wu hoa ham
luong collagen thu dugc trong cao ca sau.

Noi dung 2. Thity phén protein thit c4 siu v6i enzyme thich hop
c6 thé pha vé clu tric va tao cac peptit mach ngén hon.

Noi dung 3. Sy phun dich thiy phan d tao ra san pham dé dang
st dung va bao quan.
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Noi dung 4. Nghién ctru cong thirc san phim dinh dudng tir bot
protein va bot collagen dé tim dugc cong thirc phéi ché phu hop.

Noi dung 5. Tinh an toan va tac dung hd trg sirc khoe ctia san
pham cao xwong cé sau.
2.3 Cac phwong phap phan tich

St dung cac phuong phap phan tich hoa 1y, hoa sinh bing k¥
thudt sic ky, dién di, quang phd hap thu nguyén ti, phwong phap
Kjeldahl, Bradford, v.v.
2.4 Xir Iy s6 li¢u

Tat ca cac thi nghiém duoc 1ap lai 3 lan. S6 lieu thi nghiém trinh
bay dudi dang gla trj trung binh (£ SD). Phin mém JMP 10.0.2 va
phuong phap bé mat dap ung dugc ung dung dé quy hoach thuc
nghiém va tdi uu hoa qué trinh thay phan. Chi cac bién véi do tin cay
trén 95% (p < 0,05) dugc coi ¢ ¥ nghia thong ké.

CHUONG 3.KET QUA VA THAO LUAN

3.1 Thanh phén héa Iy trong xwong ca siu
3.1.1 Thanh phin co ban ciia xwong nguyén liéu
Két qua phan tich d6i véi mau xwong trudc va sau khi loai tiy c6
cac gia tri do am, pH, tro téng s6, nito téng, protein thé va ham
lwong chit béo khac nhau c6 ¥ nghia thong ké. Trong d6 ham luong
chit béo kha cao trong xwong chua loai tiy 2,55% + 0,51 sau quy trinh
xu ly tiry ham lu:orng chét béo chi con lai 0,05% + 0,01 trong xuong loai tiy.
3.1.2 Thanh phan acld amin va collagen cia xuwong nguyén liéu
Két qua cho thiy tong lugng acid amin trong mau xwong truoe
loai ty (15,45 %) khong c6 sy khac biét c6 ¥ nghia théng ké so v6i mau
xuong sau khi loai tay (15,22%). Dit liéu phan tich cho thdy thanh phéan
cac acid amin trong xuong chira nhiéu Glutamic acid, Glycine +
Histidine, Arginine, Alanine+Prolin, 14 thanh phan trong c4u tao collagen.
Két qua phan tich ham lugng Hyproxylprolin, collagen trong mau
xuong ca siu trude (2,28%; 17,55%) va sau loai tay (3,01%;
23,12%) khong c6 su khac biét dat ¥ nghia thong ké.
3.1.3 Thanh phin khodng chit, kim loai trong xwong ca siu
nguyén liéu
Két qua phan tich cac khoang chét, kim loai trong miu xuong trudc va
sau loai tily cho thay ham lugng rat cao ciia P (109, 08 — 114,76 g/kg) va
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Ca (218,43 - 254,99 g/kg) s0 vdi cac nguyén td con lai, day cting la nhom
chét v6 co chinh tao ra ciu triic bioapatite trong xwong. Mot s kim loai
doc hai nhu As, Cd, Pb, Hg khong phat hién. Ham luong Ca sau loai tiy
(254,99 g/kg) tang so voi mau trude loai tuy (218,43 g/kg).
3.2 Cai thién qui trinh nu cao truyén thong de nang cao
ham lwong collagen thu dwoc trong cao ca siu
3.2.1 Két qua so bd danh gia anh huwéng cia cac xir Iy dén qua
trinh trich ly collagen

3.2.1.1 Anh huwéng ciia nhiét d9 dén qua trinh trich collagen

Két qua thi nghiém khi ndu & 80°C thi ham lugng collagen 13
0,22% + 0,000 va d6 thuy phan 1a 27,781% =+ 0,000. G 90°C thi ham
luong collagen 1a 1% + 0,005 va do thuy phan l1a 36,3% + 0,001 va &
100°C thi ham lugng collagen 1a 4,217% + 0,069 va d¢ thuy phén la
37,22% +0,012.

Khi ndu & 100°C 1a nhiét d6 phii hop cho qué trinh trich collagen
G ap sut khi quyén. Nhiét d6 cao trao ddi chat manh ham luong trich
nhiéu hon. Do d6 trich & 100°C 1a diéu kién i uu dugc chon cho thi
nghiém tiép theo.
3.2.1.2 Anh hwéng ciia siéu 4m dén qua trinh trich collagen

Theo két qua phén tich cho thiy ham luong collagen ting dan tir
10 phit dén 30 phut, sau d6 giam tir phat 60 tro di. Thoi gian xir 1y
siéu am 30 phut 14 tot nhat.

Mau dich trich ddm nhét & mau 90 phat, mu nhat nhit 10 phut.
Mau 90 phut c6 murc thiy phan cao so voi cac mau con lai.
3.2.1.3 Anh hwéng ciia vi séng dén qua trinh trich collagen

Khi hd trg vi séng vao qua trinh trich c6 kha quan, ting ham
luong collagen. O 900W ham lugng collagen (6%) trich ra nhiéu hon
& 450W 1a 4,28%. Ciing chinh co ché hoat dong ctia vi song ma ham
lugng collagen & 900W 1a 6% (collagen/ xuong) cé xu hudng gidm,
trong khi d6 & 630W 1a 6,1% (collagen/ xuong). Qua thi nghiém
chon xtr Iy vi song 10 phat cong suat 630W 1a t6t nhat.
3.2.1.4 Anh huéng ciia ap suit cao dén qua trinh trich collagen

Két qua cho thdy ham luong collagen niu & 1 gio va 2 gio & ché
d6 nhiét 121°C 4p suét 0,115 Mpa cao hon 110°C 4p suét 0,05 Mpa,
thip nhat 1a ndu 100°C. Nhu thé nhiét cang cao trich ra cang nhiéu.
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So sanh ham lugng collagen giita néu binh thuong 100°C va 121 do
cung trong 1 gid thi ham luong collagen chénh nhau gin 10 lan.
3.2.2 So sanh cac phwong phap xir 1y khi nu ¢ 4p suét khi quyén

Két qua so sanh ham collagen & 8 gio thi cao gép 4 1an khi niu 2
gio. Nhu vay khong xtr 1y thi ham luong trich ra it hon khi c6 hd trg
si€u am va vi song

Do khang oxi hoa ciing ting twong ty, cao nhét 1a & ché do vi
song, tuy nhién ¢ thoi gian 8 gid do khang oxi héa gitra si€éu am va vi
song khac nhau khong c6 ¥ nghia va thip hon 2 gid. Sir dung siéu 4m
va vi song giup tang thém ham lugng collagen nhung ciing tang do
thity phan. Didu nay phu hop, vi su tic dong cua séng siéu 4m va vi
song lam anh hudng dén cu tric cia collagen, pha huy céac lién két
tao thanh cac collagen.

3.2.3 So sanh cac phwong phap xir 1y khi niu & 4p suét cao

Két qua cho thdy mau khéng xtr Iy c6 ham luong thap nhét va cé
xir 1y vi séng cao nhat. Gia tri khang oxi héa thi nhu nhau khoang
50% thap hon nhiéu so véi ddi chimg Vitamin.

Nhin chung cac két phan tich theo chiéu huéng bién thién twong
tu ndu cach thity, va ndu ap suat cho ta thiy rang hd trg vi song cho
ham luong collagen cao nhit so vé6i siéu 4m va khong xtr Iy
3.2.4 Thoi gian niu cin khi ndu ¢ diéu kién ap suit khi quyén va
ap suit cao

- Tur két qua céc thi nghiém trén ta chon ché do vi song 1a tbt nhat
dé hd trg cho qua trinh niu nay. Két qua ciia ham lwong collagen niu
1an sau ludn thap hon lan trude, giam khong phai theo duong tuyén
tinh.

- Theo s6 liéu thi trich 6 1an tdng ham lwong cua hai phuong phap
trich c6 h trg va khong hd trg bang nhau. Két qua nau ap suat khi c6
hd tro vi séng ciing c¢6 hiéu qua, tuy nhién sau lan tht 2 thi khong
con hiéu qua.

- Dbi vé6i ndu ap suat khi quyén, 100 d6 C thi nén dung lai & lan
trich thir 4. Trich & 121°C thi dimg lai & 1an thi 2. Khi trich & 110°C,
ham luong collagen dat 1,49% nén dung lai khi trich lan thir 3.
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3.2.5 Anh huwéng ciia 4p suéit chin khong dén qua trinh b dic
dich collagen

Két qua cho thay ap dung c6 dic chan khong cai thién vé mau.
Mau san phém duoc co diac dén do am tir 28 — 30% thﬁp hon so véi
d6i ching khoang 2 - 4%. Thoi gian c6 dic ¢ - 0,8 kg.cm khoang
108 phut thip hon cd dic trén bép 135 phit, trong khi d6 & - 0,4
kg.cm? hon 310 phat. Khi ¢6 dic trén bép thi nhanh hon c6 dic & -
0,4 kg/cm?, tuy nhién san pham dudi day ndi bi chay va c6 mui khét
va dan dén hi¢u suat thu hdi thap. D4i véi thi nghiém nay thong s6
dugc chon ¢d dic 1a - 0,8 kg.cm™ va ¢ 95°C.
3.2.6 Qui trinh néu lwa chon (dé xuit)

Qui trinh dé xuét nhu

Hinh 3.1: Qua thi nghiém trich ly collagen c6 hd tro vi song hosc
siéu am thi ham lugng collagen c6 ting thém nhung khong déng ké.
Vi viy qui trinh nau thir nghiém ciia chiing t6i khong hd trg siéu 4m
hodc vi song. Sau khi trich ham lugng chat kho cua dich trude cd
quay 3,36%.

[ Xuong ca shu ]

v
Lan 1: Ti 1¢ xuong/ Tién xu I B6 thit
nude = 1/3 ¥
Lan 2: Ti 1& xuwong/ R R ] |
nuée = 1/2 Sang kich thudc xuong
v - Xuong <4 mm
» Nau chiét cao <4------ - Nhlét d6 121°C
i} > v - Thoi gian 2 gio
= Téach
LG
Co dac

- Ap suit (-0,8 kg/ cm2)
-Nhi¢tdo (95°C) = m==- >



Hinh 3.1. So d6 qui trinh d& xuat nu cao thir nghiém
3.2.7 Thanh phin héa Iy méu cao khi 4p dung qui trinh niu

Két qua phan tich mau cao dat dugc muc tiéu cua dé tai, cac chi
tiéu tot hon so v6i san pham hién tai ctia cong ty ban trén thi trudng.
Chi tiéu tro toan phan cao hon, vi cong ty sit dung xuong nguyén
trang niu nén ham luong khoang xuong trong dich loc it. Pac biét
hiéu sut thu hdi ciia cong ty thp (7,28%) trong khi d6 ddi voi qui
trinh ndu thir nghiém higu sudt thu hoi dat t6i 13,86%. Diéu nay cho
thdy xay Xuong ¢6 hidu qua hon rét nhiéu so VO'l khéng xay xuong.

Cac mau xuong da loai tiy dugc ding dé niu cao dugc cac san pham
cao thd. San pham cao c6 dang long c6 mau nau ho phach, mui dic
trung, hoi tanh.

Téng ham luong céac acid amin trong cao ca sdu (66,77%) tuong
dwong v6i ham luong acid amin trong cao hd ¢t (58-74%), cao giu
(73%), cao khi (85%) va lén hon so v6i cao ban long (43%) (Theo
Db Tt Loi, 2006).

Két qua phan tich ham lugng hydroxylprolin va collagen cho thay
ham lugng hydroxylprolin mau cao dat 8,58%, va ham lugng
collagen dat 65.98%.

3.2.8 Thanh phan chéit kho4ng, kim loai trong cao khi ap dung
qui trinh niu dé xuét

Két qua phén tich mau cao khong phat hién cac kim loai As, Cd, Pb,
Hg, Cr. Dic biét ham luong chat khoang Ca (1,45 g/kg), P (0,29 g/kg),
Mg (942,50 mg/kg), va Se (2,21 mg/kg) clia cao ca siu cao hon khi so voi
ham luong Canxi trong cao hd cdt (0,08-0,16%), cao géu (0,05%), cao khi
(0,02%), cao ban long (0,08-0,12%) (Theo D Tt Loi, 2006).

3.3 Nghién ciru thiy phan protein thit ca sau

3.3.1 Anh hwéng ciia cic enzyme dén qui trinh thily phan
protein thit c4 siu

3.3.1.1 Thity phin bing Neutral

a) Khao sat anh hwéng cia ty 1€ enzyme

Két qua cho thiy khi thay ddi ty 1& enzyme cho vao mau thuy
phan c¢6 anh huéng rd rét dén hiéu qua cua qua trinh thuy phan. Cu
thé d¢ thity phan sau 9 gio clia cic mau b sung enzyme theo ti 1

1%, 2%, 3% va 4% lan luot 1a 17,54% = 1,15, 23,89% = 0,52,
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33,07% = 0,74 va 32,75% =+ 1,05. Muc d¢ thuy phéan cang cao khi
tang ham lugng enzyme va dat cao nhat & ham luong enzyme 3%.
b) Khao sat anh hwéng ciia nhiét do

Khi thuy phan ¢ 40°C, 50°C va 60°C, do thay phan sau 9 gio
twong g 14 26,80% = 1,13, 31,07% = 1,57 va 35,29% =+ 1,36. O
nhiét do 60°C do6 thuy phan dat cao nhat va khac biét c6 y nghia so
v6i ¢ nhiét d§ 40°C va 50°C. Vi vay, nhiét d¢ 60°C 1a thich hop cho
su hoat dong cia enzyme Neutral voi co chét 1a protein thit ca sau.
¢) Khdo sat anh hwéng cia pH

Khi thiy phan & cac pH khac nhau, véi nhiét do ¢ dinh 60°C va
ty 1é enzyme Neutral 3% thi do thiy phan dat dwoc & cac mau pH 5,
6, 7, 8 lan luot 1 27,79% + 1,95, 36,00% + 1,28, 39,02% = 1,0 va
35,45% + 1,66. Do thity phan & mau pH 7 cao hon va khac biét c¢6 ¥
nghia so v6i 6 pH 5, 6 va 8 sau cung thoi gian. Vi vay, pH 7 la thich
hop cho sy hoat ddng clia enzyme Neutral.

Tir d6 dé xuét diéu kién thuy phan thich hop cho protein thit c4
sdu bang enzyme Neutral nhu sau: nhiét d6 thuy phan 60°C, pH 7 va
ty 1€ enzyme 3%.
3.3.1.2Thiiy phan bing enzyme Alcalase
a) Khdo sat Anh hudng cia ty 1€ enzyme Alcalase

Két qua anh huong cua ty 18 enzyme Alcalase (thuc hién ¢ pH 7,5
va nhiét d 52,5°C) ddi voi mirc d6 thiy phan cho thay do thay phan
khi str dung enzyme Alcalase cling ting theo thoi gian thuy phan. Do
thuy phan ting nhanh trong khoang 5 gio ddu va c6 xu hudng tuyen
tinh trong cac gid thuy phan tiép theo. Khi ting ty 1& enzyme bd sung
muc d§ thiy phan cang cao. Sau 9 gid thuy phéan, do thuy phan dat
dugc tuong ung véi cac mau bd sung 0,05%, 0,075% va 0,1% la
6,77% + 0,26, 18,66% + 0,93 va 22,48% =+ 0,73. Do thuy phéan cao
nhét khi ti 1& enzyme Alcalase bd sung 13 0,1%.

b) Khao sat anh hwéng ciia nhiét do

Tir két qua phan tich théng ké sau 9 gio thily phan cho thiy khi
tang nhiét do thuy phan tir 45°C dén 55°C, d6 thiy phan ting tir
20,14% = 1,49 1én 24,26% = 1,50. Tuy nhién khi tiép tuc tang nhi¢t
d6 1én 65°C mirc d6 thay phan lai giam xudng con 19,72% =+ 1,75.
Do thity phan sau 9 gid & mau 55°C cao nhét va khac biét co y nghia
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so voi d9 thuy phan ¢ cac nhiét do 45°C va 65°C. Vi vay, nhiét do
55°C la thich hgp cho enzyme Alcalase.
¢) Khado sat anh huéng cia pH

Do thuy phan dat dugc cao nhét & pH 8 (25,52% =+ 1,40). Gia tri
do thuy phan nay cao hon va khac biét cd ¥ nghia so voi & pH 7
(22,20% =+ 1,67) sau cung thoi glan Do do, pH 8 la phu hop cho hoat
dong enzyme Alcalase voi co chat 12 thit ca sau.

Dua vao két qua trén, dé xuét dicu kién thily phén thich hop bang
enzyme Alcalase 2,4L nhu sau: thay phan & 55°C, pH 8 va ty I¢
enzyme 0,1%.
3.3.1.3 Thity phan bing enzyme Flavourzyme
a) Khao sat anh hwéng cua ty 1€ enzyme Flavourzyme

Thay phan bang enzyme Flavourzyme thyuc hién & pH 6 va nhiét
d6 52,5°C. Két qua cho thiy muc do thiy phan ting dan theo thoi
gian thuy phan. Mutrc d6 thuy phan khi sir dung enzyme Flavourzyme
tang déu khi ting ty 1é enzyme tir 0,05% 1én 0,2%. Do thily phan sau
9 gid clia cac mau thiy phan & cac muc ty 16 E/ S 0,05%; 0,125% va
0,2% dat lan luot 9,5% + 0,78; 12,28% = 0,71 va 15,12% + 0,58.
Hiéu qua thuy phan ¢ mic ty 1€ E/S 0,2% cao hon va khac biét co y
nghia so voi hai muc ty IE E/ S 0,05% va 0,125%.

b) Khdo sat anh huwdéng cia nhiét d

Két qua phan tich sau 9 gid thily phan cho thay khi ting nhiét do
tir 50°C dén 55°C, d6 thuy phan giam tir 16,86% + 1,25 xudng
15,59% =+ 0,76. D9 thity phan sau 9 gio cia mau & 50°C cao hon va
khac bi¢t khong c6 y nghia so véi do thuy phan & cac nhiét d§ 55°C.
Vi vdy, dé giam chi phi, 50°C 1a thich hgp cho enzyme Flavourzyme
hoat dong voi do thuy phan 13 16,86% khi co chat 1a thit c4 sau.
¢) Khdo sat anh huwéng cia pH

b0 thuy phan dat dugc sau 9 gio ¢ pH 6,5 va pH 5,5 lan Iuot 1a
16,64% + 1,45 va 14,95% + 1,45. Gia tri d¢ thuy phan & pH 6,5 cao
hon va khéc biét khong cé y nghia so véi & pH 5,5. Tuy nhién pH 6,5
g?ln v6i pH ty nhién cta dich thit ca sdu trude khi thily phan (6,4).
Do d6, pH 6,5 1a phu hgp cho hoat dong enzyme Flavourzyme.

Tir két qua trén dé xuat diéu kién thity phan thich hop cho protein
thit c4 siu bang enzyme Flavourzyme nhu sau: nhiét do thuy phan
50°C, pH 6,5 va ty I¢ enzyme 0,2%.
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3.3.1.4 So sanh ba loai enzyme

Khi so sanh ba miu thily phan bang ba enzyme & diéu kién thiy
phan t6i wu di tham do Flavourzyme (pH 6,5, 50°C); Alcalase (pH 8,
55°C); Neutral (pH 7, 60°C), cho thiy sau 9 gid thiy phan thi do thiy
phén giita ba enzyme khac nhau c6 y nghia & mtc d¢ tin cdy 95%.
Do thily phan dat duoc ctia timg enzyme bd sung 0,2% flavourzyme,
0,1% alcalase va 3% neutral lan luot 1a 16,64% + 1,45; 25,52% =+
1,40 va 39,02% +1,00. Nhu vdy enzyme neutral c6 kha nang thuy
phan thit c4 sdu cao hon alcalase va flavourzyme.

3.3.2 T6i wu hoéa thiy phin protein thit cd siu bing enzyme
Neutral

Do thiy phan gia tri p cia m6 hinh nhé hon 0,05, chirng té cac
yéu té khao sat c6 anh huong dén muc d6 thuy phan. Véi hé sb
tuong quan R2 = 0,97 két luan dugc do thiy phan 1y thuyét va thuc
nghiém c6 sy twong thich véi nhau. R2iey chinn = 0,92 sai s6 kha nhé
khoang 0,05 so v6i R2 nén phuong trinh hdi quy c6 do chinh xéc cao.

Hoat tinh bit giir gbc DPPH: gid tri p cia md hinh nho hon
0,05, chung t6 cac yéu td khao sat c6 anh hudng dén hoat tinh bt
giit gbc DPPH. Véi R? = 0,97 va R%ucu chinn = 0,92 cho thiy c6 sur
tuong quan giita 1y thuyét va thuc nghiém.

M6 hinh cac dap tng d6 thuy phan va hoat tinh bét giit gbc DPPH
dugc xac dinh bang cac phuong trinh ma héa nhu sau:

Do thuy phan: Yi =41,18 - 1,08X; + 2,29X, +0,6X;-2,27 X;? -
1,36 X32 +2,5X1X;-1,3XX5.

Hoat tinh bat giit gbc DPPH: Y2 = 81,71 + 2,6X; — 0,1X, +
2,26X5 —3,14X:2+ 1,23X: X0 + 1,44X:X.

Do thity phan va hoat tinh bt giit gdc DPPH dat cao nhét khoang
nhiét d6 60 - 62,5°C. O muc nhiét dd cao hon, c6 su giam muc do
thuy phan do cdu truc protease ciia enzyme bi bién tinh lam giam
hoat do cua enzyme. Mirc d thuy phan va hoat tinh bt giit gbc
DPPH cao thu dugc tai cac gia tri pH 16n hon 7.

Phan tich anh huéng cua ti 1é enzyme / co chét trén cac dap tmg
cho thdy khi ting ndng d6 enzyme dan dén mirc do thuy phan va hoat
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tinh bét giir gdc DPPH cao hon. Khi nong d6 enzyme cao, c6 nhiéu
enzyme két hop voi co chat nén phan cit cac lién két peptide nhiéu
hon, va do d6 sy hoa tan ctia cac protein 16n hon.

Bing phan mém xir 1y, co thé dé xuit diéu kién thuy phan dé dat
cac gia tri t6i wu cho ddng thoi cac dap ung do thuy phan va hoat tinh
bét gitr géc DPPH nhu sau: pH 7,5; nhiét d6 61,8°C va ty 1¢ enzyme
3,3%, khi d6 d6 thiy phan dat 41,80%, hoat tinh bét gitr gbc DPPH
dat 83,03%.

V& két qua giita gia tri du doan va gia tri thuc nghiém. Theo md
hinh, két qua du doan vé muc d6 thuy phan protein 1a 41,80% va
hoat tinh bt giit gbc DPPH 83,03%, gan vdi két qua thu dugc dudi
diéu kién t6i wu (4o thiy phan 39,70% va hoat tinh bat giit gbc
DPPH 80%). Vi vdy, da co mot sy phu hop giita két qua du doan va
két qua thir nghiém véi sai s6 twong dbi trung binh 5,02% va 3,65%
twrong tng cho mirc do thuy phan va hoat tinh bat giit gbc DPPH. Ti
1¢ thu hdi nito ctia san pham dich thily phan thu duoc dat 82,92%.

Dich thit c4 siu ban dau chua thuy phan c6 khéi lwong phan tir
hau hét trén 250 kD. Sau thuy phén, cac peptide trong dich thu duoc
c¢6 khéi lwong phan tir thap dudi 15 kD.
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3.3.3 Hoan thién quy trinh thity phan protein tir thit ca siu

| 400 — 700

| That - mrae 1- 2

| Béng hda
+

| it Iy nhist | g3, 15 phit
- . . Ty 1& enzyme 3,
khoady 150 wong
T 3 £
o hoat enzyvmme £5°C 20 phat
+
| Ly tam | 5000 véng phi

Hinh 3.2. So d0 quy trinh thiy phan hoan thién
3.4 Nghién ciru sdy phun dich protein thit ca siu thiiy phan
thanh bot
3.4.1 Khao sat anh hwéng ciia Maltodextrin dén hiéu suit thu hoi
chit khd, protein va cac dic tinh ciia bgt siy phun
Bang 3-1 Anh hudng cta ndng d6 maltodextrin dén viéc thu hoi
chat kho, thu hdi protein, tong ham lugng protein va do am ciia bot

say phun

Nong 0 MD HSTH chatkho Do am Tong protein  HSTH

(% w/w) (%) (Yow/w) (% w/w) protein (%)
0 60,38+1,11° 7,57+0,08¢  91,74+0,08°  67,68+1,34
10 62,52+1,02° 6,56+0,09°  54,42+0,55  82,68+2,12°
20 68,67+0,75° 4,82+0,09"  30,82+0,49°  82,23+0,45°
30 69,15+0,39¢ 4,77+0,04>  21,36£0,43°  85,74=1,30°
40 73,08+0,23¢ 428+0,05°  12,8+0,54>  77,95+3,45°
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3.4.2 Anh hwéng ciia nhiét d9 khong khi siy dén hi¢u suit thu
hdi chit khd, protein va dic tinh ciia bt sdy phun

Bang 3-2. Anh hudng ciia nhiét do khong khi siy dén hiéu suat

thu hdi chat kho, protein, téng protein, dd 4m va kha ning khang oxy

hoa cia bot sdy phun

T HSTH cia Do 4m (%  Protein

(°C) chatkho (%)  wiw)

tong (%)

HSTH cua

protein (%)

D6 hat 4m ICso

(%) (mg.mL")

130 59,92+0,58° 6,72+0,11¢
140  66,27+0,58" 5,49+0,15¢
150  69,06+0,24° 4,77+0,13°
160 69,65+0,64° 4,35+0,04°

24,5240,66° 59,27+0,95* 13,98 +0,07° 4,134+0,056
30,01+0,30" 77,76+0,26" 14,64 + 0,16 3,548+0,193°
30,77+0,45° 82,46+1,12° 16,23 +0,85* 3,81940,033¢
21,4240,37* 57,64+1,23% 16,49 +0,40° 3,813+0,151¢

3.4.3 Anh huéng ciia téc dd dong nhap li¢u dén hi¢u suit thu héi
chit khd, protein va cc dic tinh ciia bdt sau sdy phun
Bang 3-3. Anh huong ciia dong nhép lidu dén hi¢u suat thu hoi
chat kho, protein, protein tbng, do 4m cta bot sdy phun

Tdc d6 bom HSTH chét Am do6 Protein tong HSTH protein
(mL.min')  kho (%) (% wiw) (% w/w) (%)

5 68,9240,76°  4,82+£0,04°  29,314+0,43%  78,4+1,54°

10 67,91£0,27°  4,93+0,03*  29,34+0,64>  77,35+1,83"

15 67,15+0,80°  5,20+0,09°  29,32+0,34°  76,68+1,68"

20 50,44+0,76*  5,98+0,03¢ 21,22+0,32*  42,03+1,20°

3.4.4 T6i wu héa cac didu kién siy phun dé dat hiéu suit thu hdi
chit kho va protein cao nhét, ham lwong 4m thip nhit
Bang 3-4. Gia tri thyc té va gia tri du doan tdi wu cua cac dap ung

o Gia tri Gia tri du Sai s6
bap tmg £ . <.
thuc té doan tuong doi
Hiéu suat thu hdi chat kho (%) 70,542 69,332 1,15
Hiéu suét thu hdi protein (%) 77,822 77,18 0,83
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Am d6 (%) 5,38 5,310 1,34
ICso (mg/ml) 1,79 1,87 0,08

(a) Hién tugng dong von cua
mau bot bd sung 0% MD
Hinh 3.3. Miu sau khi sdy dugc chup bang kinh hién vi dién tir SEM

3.5 Nghién ciru cong thirc sin pham dinh dudng cé bo sung

cao c4 siu
3.5.1 Cong thirc sin phidm dinh dudng tir cao c4 siu
3.5.1.1 Ham lwong dwong bd sung

San pham sau khi phdi tron, miu dugc hoa tan trong nudc va
danh gia cam quan nong do dudng 1a 38, 40, 42%. Két qua danh gia
cam quan ctia 20 CQV theo thang diém 5. Ham lwong 4m cua méu
bt collagen thiy phan la 6,0%, bot protein thuy phan tir thit 1a 5,4%.

Vé mau: Khong cé sy khac biét 16n gitra 3 mau: c6 mau vang
tuong dbi dep, dung dich trong suét, khong bi léng can. Vé vi, mau
40% ham luong duong 1a mau nhan dugc nhiéu sy ua thich nhét vé
d6 ngot. CQV phan hdi rang san phdm c6 mui tanh rd nén chi tiéu
mui khoéng dwoc danh gia cao. Thanh phin cha yéu gdy mui tanh 1a
bot collagen. Méc du sau thiy phén thi rnul co phan nhe hon trudc
thuy phan, tuy nhién mui tanh cta cao ca siu van con cam nhén rd.
Ty 1 duong 40% dugc chon cho thi nghiém tiép theo.
3.5.1.2 Ham luong acid ascorbic bd sung vao sian phim

Két qua danh gia cam quan ctia 20 CQV bang phép thir thi hiéu
theo thang diém 5 dugc thé hién & mau 563 (1% acid ascorbic) co
diém cam quan la 3,33*+ 0,00, mau 294 (0,5% acis ascorbic) 1a 2,96*
+ 0,01 va mau 961 (1,5% acid ascorbic) 1a 4,00°+ 0,01.

(b) Miu bot bo sung 19,6% MD



17

Cac mau 563 va 961 dwoc nhan xét kha tét vé vi lan luot, tuy
nhién mau 961 co két qua tdt hon so v6i 2 mau con lai, vi chua ngot
hai hoa. Ham luong acid ascorbic 1,5% la thong sé ¢b dinh cho thi
nghiém tiép theo.
3.5.1.3 Két qua khao sat ty 1& bt girng

Két qua danh gi4 cam quan vé anh hudng cua ndng do bot ging
1én chat lwong cam quan ciia san pham theo thang diém 5, mau 367:
12%, mau 121: 14% va mau 564: 16%.

Két qua xir ly JMP cho thdy, vé ca 3 chi tiéu: mau, mui, vi, khong
c6 su khac biét & mic y nghia 95%. Mau sdc clia ca 3 mau duoc
danh gid kha cao, mau dep, sang, vi chua ngot d& chiu nhung mui
van chua duoc danh gia cao. Viée bd sung bot gimg giam rat dang ké
mui tanh ctia san pham. Tuy nhién, CQV van con phat hién r3.
Ngudi tiéu dung can biét tac dung cua san phdm dé bot ngai vé mui
khi str dung. Ty 1€ gung 12% duogc lya chon.
3.5.1.4 Miu san pham thir nghiém

San pham dugc dong goi 5g ude tinh nhu sau bot gimg hoa tan
(12%); duong (40%); Ascorbic acid (1,5%); Bot collagen (23,25%); Bot
protein (23,25%). Cac chi ti€u phan tich déu ndm dudi gia tri t61 da
cho phép véi sita bot ubng lién (TCVN 5538:2002).

3.5.2 Két qua danh gia cim quan san phim va cdc thanh phén
hoi 1y, khoang, vi sinh ciia sin phim bdt dinh dudng
3.5.2.1 Panh gia cim quan sin phidm bdt dinh dudng

Két qué cho thiy bot dinh dudng c6 vi ngot, cay nhe voi mui
thom ndng cua gimg va diu ctia duong phén da cai thién dang ké mui
tanh vi min cua cao xuong c4 sdu, ting cam quan cho san pham

3.5.2.2 Thanh phin co ban ciia sain phdm dinh dudng bb sung

Phan tich so bd thanh phan san phim siy phun tir bot thity phan
va bot thuy phan bd sung dudng phén, gimg (Bang 3-5) cho thiy
khong co6 sy khéc biét gitta cac thong $6 do ém, pH, ham luong tro,
chat béo tong s6. Ham lugng protein trong bot dinh dudng (41,25%)
16m hon so véi trong méau bot thity phan dbi chimg (38,02%) nhung su khac
biét van chua c6 ¥ nghia thong ké (p>0,05).
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Bang 3-5. Két qua phan tich mot s thanh phan hoa 1y ctia bot thiy
phan d6i ching va bot dinh dudng

Chi tiéu Bot thay phan ddi chimg ~ Bot dinh dudng
Do am (%) 4,884+ 0,10 458+ 0,14
pH 6,34°+0,18 6,300 +0,15
Tro tong s6 (% w/w) * 0,50*+ 0,05 0,53*+ 0,01
Tro khéng tan trong axit (% w/w)* 0,04*+ 0,00 0,04*+ 0,00
Nito tong sb (% wiw)* 6,09+ 0,15 6,60+ 0,06
Protein thd (% w/w) * 38,02+ 0,94 41,25+ 0,40
Chat béo (% wiw)* 0,222+ 0,01 0,284+ 0,08

3.5.2.3 Ham lwong acid amin va collagen ciia san pham bé sung
cao xwong ca siu

Két qua phan tich tbng ham lugng cac acid amin trong bot thiy
phan ddi chimg 1 20,83% = 0,16 nho hon khéng dang ké trong bot dinh
dudng (bot collagen thiy phan va bot protein thity phan bd sung
dudng phén, ging) 1a 22,68% + 0,12. Két qua phén tich cho thdy
trong cac san pham sdy phun c¢6 ham lugng 16n cac acid amin Glu,
Gly+His, Ala+Pro. Diéu nay chimg t6 khi bd sung gimg va dudng phén
cac acid amin khong bi tac dong lam giam ham luong cua ching.

Két qua cho thiy khong co6 sy khac bi¢t vé ham luong
Hydroxyprolin trong mau bt thity phan (3,74% = 0,20) va bot dinh
dudng (3,68% = 0,18); twong tw cho collagen trong mau bot thily phan
(28,32% + 0,18) va bot dinh dudng (28,74% + 0,20).
3.5.2.4 Thanh phin khoing chit va kim loai trong sin phim
dinh dudong

Két qua phén tich thanh phan khoang chét va ham lugng cac kim
loai trong hai san pham bot thay phan va bot dinh dudng cho thiy
ham luong cac kim loai khong c6 su khac bi¢t gitta hai nhém mau.
bic biét khong phat hién cac kim loai c6 tinh doc cao nhu As, Cd,
Pb, Hg trong ca hai nhém mau bot thity phan va bot dinh dudng.
3.5.2.5 Ham lwong vi sinh cac san phim bét dinh dudng

Két qua phan tich cac chi tiéu vi sinh: E.Coli; Coliforms;
Staphylococcus aureus;, Samonella spp.; Clostridium perfringens,
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Téng s6 nam men; Tong s6 nim mdc déu khong phét hién (theo don
vi tinh CFU/g); Ngoai trir Téng sé vi khudn hiéu khi trong mau bot
thity phan va bot dinh dudng déu c6 10' (CFU/g) nhung tit ca déu
dat tiéu chuan theo QCVN 8-3:2012/BYT.

Dbi véi mau bot dinh dudng da cai thién dang ké mui tanh dic
trung cua cao, khi hoa vao nudc cho mui thom cua girng va dudng,
tir d6 ting tinh cam quan, bo sung dwoc mot s tac dung quy cua
gimg va dudng phén. Két qua kiém tra cac chi tidu hoa Iy cho thay
khi bd sung gimg va duong, khéng c6 tac dong lam thay ddi cac
thanh phén protein, acid amin, collagen, khoang chat, kim loai.

3.6 Nghién ctru dc tinh cda cao collagen trich tir xwong ca
sdu trén co thé chudt
3.6.1 Nghién ciru ddc tinh cip ciia cao collagen trich tir xwong ca
siu trén co thé chudt

Sau mot vai thtr nghiém tham do, chudt dugc chia 16 thi nghiém
va cho udng cao xwong tho va san pham b sung véi lidu ting dan
cho dén muc lidu tdi da, bom qua kim tiém.
3.6.1.1 Bién dong vé khéi luwgng

Két qua khéi lwong co thé cta chudt & tit ca cac 16 thi nghiém va
dbi ching str dung nuée cit déu ting & mdc trude va sau khi cho
udng cao c4 sdu liéu cao. Khdi luong co thé chudt cua cac lidu thi
nghiém tai cing thoi diém c6 muc ting trude va sau khi udng cao
xuong ca sau khong co su khac biét giita cac 16.
3.6.1.2 Pic diém sinh 1y ciia chudt sau thir nghiém va gia tri LDs,

Sau khi cho chudt udng cao ca sau & lidu cao nhat (37 g/kg cao
loai tiy, 36,75 g/kg bot thuy phan, 36,65 g/kg bot dinh dudng) trén
khéi luong co thé, quan sat thdy chudt co biéu hién dau tién 13 gii
mdm lién tyc, c6 thé do cao cho udng qué dic lai kho tan trong nudc
cét, sau 1 gid cac ddu hiéu khéng con.

Tiép tuc theo ddi 7 ngay sau khi cho udng cao cé siu, chudt cac 16
thi nghiém hoat dong an udng, bai tiét binh thuong. Khong thy bicu
hién ngd doc trén chudt va khéng cd con nao chét trong sudt thoi
gian theo ddi. Piéu d6 ching t6 san phim cao c4 siu khong thé hién
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doc tinh cip va nén khong xac dinh dugce LDso ciia cac san pham cao

c4 siu trén chudt theo dudng udng.

3.6.2 Nghién ctru ddc tinh ban truong dién ciia cao collagen tir
xXuwong ca siu trén co thé chugt

3.6.2.1 Thong s6 huyét hoc trong mau chudt sau khi sir dung cao
collagen

Két qua theo ddi cac chi ) héng cau, Hemolobin, Hematocrit,
Bach cu, tiéu cdu cho thiy khong c6 su khac biét co ¥ nghia thng
ké gitra cac 16 nghién ctru tai cing mot thoi diém.

Nhu véy khi sir dung cao va san phdm tir cao xuong ca siu khong
c6 tac dong anh hudng dén cong thirc mau cta chudt thi nghiém.
3.6.2.2 Théng s6 chirc ning gan

Nong d6 bilirubin, GOT, GPT 6n dinh khong c6 su thay di co ¥
nghia thong ké so véi thoi diém ban du va so véi d6i chung.

Nhin chung protein toan phéan trong mau chudt thi nghiém ting
1én & tt ca céc 16, 16n nhat & 16 2, sau thoi gian 2 thang so vdi ban
déu (7,17 mg/dl), nhung van khong khéc biét so véi nhom chimg.
3.6.2.3 Théng s6 chirc ning thin

Két qua cho thiy ham lugng creatinin va urea sau mot thang, hai
thang khong c6 su khac biét dat ¥ nghia thong ké.

Chi s6 creatinine, urea thdp nhat thudc 2 16 5 va 6, dat gia trj 0,56
mg/dl; 50,93mg/dl & liéu 1,84 g/kg va 0,58 mg/dl; 50,38 mg/dl & licu
3,68 g/kg. Tuy nhién tai cung thoi diém, gitta cac 16 nghién ciru
khong c6 su khac biét dat ¥ nghia thong ké.
3.6.2.4 Chi tiéu cholesterol va triglycerid trong mau chuft thi

nghiém

Ham luong cholesterol cao nhat trong 16 cho chudt udng CLT liéu
3,70 g/kg (151,55 mg/dl), thdp nhit trong nhém chudt cho udng
BDD liéu 1,84 g/kg (144,80 mg/dl), tuy nhién cac 16 tai cac thoi
diém khong c6 su khac biét dat ¥ nghia thdng ké so v6i nhém chimg.

Ham lugng triglycerid cao nhat & nhém chudt sir dung cao loai
tay lidu 3,70 g/kg, thip nhét trong nhom chudt st dung bot dinh
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dudng liéu 3,68 g/kg. Tuy nhién cic gia tri nay khong c6 khac biét so
v&i cac nhom con lai.
3.6.2.5 Trong lwong tim, gan, thin va khao sat vi thé

Két qua quan sat tiéu ban vi thé gan, tim, than cho thiy, cac be
gan c6 cdu trac binh thuong, thanh mach méu khong c6 bét thuong,
khong tim thiy cac 6 viém, cac té bao phan tan déu, khong co hién
tugng huy hoai t& bao gan. Khong co su khac biét giita hinh anh vi
thé gan nhom ddi chimg va cac nhém nghién ciru.

Toém lai, cao ca sdu liéu 1,85 g/kg, 3,70 g/kg, Bot thuy phan va
bot dinh dudng lidu 1,84 g/kg, 3,68 g/kg khong thé hién doc tinh ban
trudng dién trén chudt nhét tréng.
3.7Nghién ciru tic dung dwoc 1y céia sin phidm cao xwong
ca sdu Ién sirc khée chudt
3.7.1 Panh gia kha nang ting lwc (mo hinh chudt boi ki€t sirc

Brekhman)

Thoi diém T1/To: ti 1& % thoi gian boi ¢ 16 ubng cao ca sdu va cac
san phim tir cao ca sdu khong co6 su khac biét dat y nghla théng ké.
Nhu viy cao c4 siu va cac san pham lién quan & céc lidu khac nhau
khong thé hién tac dung ting lyc tirc thoi.

Thoi diém T+/To: Ti 1& % thoi gian boi & cac 16 udng cao va san
pham tir cao c4 sdu ting cao so véi 16 ching va dat y nghia thong ké.
Ti 1& % thoi gian boi sau 7 ngdy cao nhat ¢ 16 chudt thi nghiém sir
dung cao loai tuy lidu 3,70 g/kg (192,35%), tiép theo d6 1a nhém chudt
str dung bot dinh dudng lidu 3,68 g/kg (180,10%). Khong co su khac biét
dat y nghia thong ké giita céc 16 chudt thi nghiém cho udng cao loai tiy lidu
3,70 g/kg, bot thuy phén lidu 3,68 g/kg, bot dinh dudng 3,68 g/kg. Nhu véy,
cao va cac san phim c6 tac dung ting luc sau 7 ngdy sir dung.

Thoi diém Tia/To: Ti 1& % thoi gian boi & cac 16 udng cao ci sau
va san phdm tir cao cé sdu ting cao so voi 16 ching va dat ¥ nghia
thong ké (p<0,05). Ti 1¢ ting cao nhit vin & 16 chudt thi nghiém sir
dung CLT liéu 3,70 g/kg (225,85%), va khong co sy khac biét voi ti 16 %
thoi gian boi ¢ 16 chuét st dung BDD liéu 3,68 g/kg (217%). Nhu vay, cao
c4 sAu va cac san phim thé hién tac dung ting luc sau 14 ngay st dung.
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3.7.2 Panh gia trong lrong chudt va chiéu dai co' thé chudt

V& tinh trang chung, & cac 16 sir dung cao c4 siu va san phim bd
sung cao ca séu, chudt hoat dong, an uéng, bai tiét binh thudng,
khong c6 sy khac biét nao so voi 16 ddi chimg.

Cao c4 siu liéu 1,85 g/kg, 3,70 g/kg va san phim sdy phun bd
sung cao ca sdu lidu 1,84 g/kg, 3,46 g/kg khong anh hudéng dén mirc
d6 tang khéi lugng cua chudt nghién ciru.

3.7.3 Panh gia anh hwéng ciia sin phim cao 1én d chic cia
xwong chujt

Lyc gdy xuong cao nhét ¢ 16 chudt thi nghiém cho an cao loai tiy
lidu 3,70 g/kg (20,47 N). Dbi voi hai san phdm bot thuy phan ddi
ching va bot dinh dudng liéu 3,68 g/kg c6 két qua do chic cua
xuong khong khac biét so voi 16 chudt thi nghiém cho an cao loai tiy
lidu cao 3,70 g/kg. Nhu vdy, cao ca sdu va cac san phim tir cao ca
sau thé hién duoc tinh tdt trén xuong dbi tuong thi nghiém.

Trong thi nghiém danh gia tac dung ting luc, & 16 chudt cho ubng
b6t dinh dudng lidu 3,68 g/kg két qua ting luc (217%) cao hon so voi
thc dung cta bot thity phan lidu 3,68 g/kg (191%), su khéc biét nay ¢o y
nghia thong ké. Trong thi nghiém do Iyc giy xuong, 16 chudt cho udng
bot dinh dudng liéu 3,68 g/kg luc giy xuong c6 xu huéng 16n hon
nhung van chua c6 ¥ nghia théng ké so véi 16 chudt cho udng bot
thiy phan liéu 3,68 g/kg.

KET LUAN VA KIEN NGHI

Két luan

- Nghién ctru da thiét 1ap duoc quy trinh cai thién so véi
truyén théng dé trich cao (collagen) tir xwong c4 sdu. Cu thé, viéc
ndu trich dugc thuc hién hai 1an 1an ¢ 121°C, mdi lan thuc hién 2
gid. Dung dich sau khi trich ly duoc c¢6 dic & 4p sudt chan khong
0,8kg.cm. San pham néu thir nghiém c6 thoi gian trich ly 4 gio (so
v6i 168 gio theo cach truyén thong), hiéu suét trich ly collagen
13,86% (so v&i 7,28%) va ham lugng collagen trong co dat
64,31%.s0 voi 61,37%). Ngoai ra, mau ciia san pham ndu thu
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nghiém da dugc cai thién, nhd rat ngan thoi gian trich va ¢o dic ¢ ap
sudt chan khong nén nhiét do c6 dic thap hon.

- Khi thiy phan protein thit c4 siu bing cic enzyme thuong
mai. Loai enzyme va ty 1¢ sir dung cé anh huong dén do thity phan
va tde do thuy phan. Ba loai enzyme la neutral, alcalase, va
flavourzyme dugc so sanh danh gia va neutral cho hiéu qua tét hon
vé d6 thiy phan. Thi nghiém da bién dugc thuc hién, va diéu kién
phtl hop nhét dé thay phan bang enzyme neutral 13 nhiét do 61,8°C,
pH 7,5 va ty 18 enzyme/ co chét 3,3%. O diéu kién nay, d6 thuy phan
protein thu duoc 13 39,70% va hoat tinh bét gitr gbc DPPH cua dich
sau thuy phan 1a 80%.

- Sy phun dich thuy phan thit c4 siu thanh dang bot s& ting
tinh bao quan va tinh linh hoat trong tng dung. Quy trinh siy phun
dugc nghién ciru qua danh gia anh hudng cua cac yéu té bao gdbm
ham luong chét tro se‘iy 12 maltodextrin bd sung, nhiét do khong khi
sdy, va luu luong dong nhap lidu. Sau cac thi nghiém mot bién danh
gi4 anh hudng cta cac yéu t6 d néu dén ty 18 thu hoi vat chat kho, ty
1€ thu hoi protein, va hoat tinh khang oxi hoa cua bot thu duoc. Hai
yéu t6 dugc chon dé thuc hién thi nghiém da bién dé chon diéu kién
sdy phun phu hop nhét 13 ty 18 bd sung chit tro sdy va nhiét do khong
khi sdy. Viéc bd sung chit trg sdy 1 can thiét dé c6 hiéu qua vé thu
hoi bot, tranh dinh thanh thiét bi va khic phyc tinh von cuc ciia san
pham thu duoc sau sdy. Diéu kién phu hop nhit dé siy phun thu
duoc 1a bd sung 19,46% chat tro siy maltodextrin, nhiét do khong
khi sdy 1a 143°C va toc d6 bom dong nhép liéu 1a 10 ml.phat'. Véi
cac thong sé nay gitp cho hiéu suit thu hoi bot dat 69,51%, hiéu suit
thu hdi protein dat 76,94% va cac chi tiéu chat lwong cta bot nhu do
am, hoat tinh khang oxy héa lan luot dat gia tri 533% va 1,87
mg.ml!.

- San phidm gia tri gia ting dang bot, tir phdi tron cic cac
thanh phan duogc ché bién thir nghiém. Cong thic phéi tron voi 40%
duong phén, 1,5% acid ascorbic va 12% bot ging cho c6 két qua
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cam quan tot nhat. San pham da dugc xét nghiém cho két qua dat
tiéu chuén vé vi sinh vat va kim loai nang cho st dung & nguoi.

- Bé danh gia ky hon vé tinh an toan cta cao ca sdu va san
pham bot két hop, cac thi nghiém dugc thuc hién dé danh gia doc
tinh cAp va doc tinh ban truong dién trén mé hinh ding chudt. Két
qua cho thiy cao c4 sdu va san phdm bot dinh dudng bd sung cao
xuong ca sau khong thé hién doc tinh trén chudt thi nghiém, véi lidu
cao nhét 1a 37 g/kg cao loai tiy; 36,75 g/kg bot thuy phan; 36,65
g/kg bot dinh dudng.

- Két qua danh gia ban dau vé tac dung hd trg siic khoe cua
cao va san phdm bot trén mé hinh chudt rit khich 18 va c6 tinh tiém
nang ung dung cao. Cu thé, cao xuong ca séu, bot thit ca sdu thuy
phan, va san pham bot dinh dudng ¢ liéu 1,84 g/kg va 3,68 g/kg cho
thdy su cai thién c6 y nghia v& tac dung ting luc thong qua thir
nghiém chudt theo md hinh boi kiét strc sau thoi gian 8 tudn cho
xuong chudt chic hon, thé hién qua gia tri luc gdy gdy xuong cao
hon ¢6 y nghia so véi mau chudt ddi chimg khong dung cao xwong
cé su.

Kién nghi

Qua cac nodi dung nghién ciru phat trién san phim thuc phim
tor nguyén li€u ca séu, thr nghiém tac dung hd trg stc khoe cua cac
san pham trén chudt, nhém cic san phdm nay c6 tiém ning tng
dung, nhung dé rd hon cin trién khai thém:

- Cai thién tinh cam quan cta san phim: giam mui tanh dé tiép
cin tat ca doi twong nguoi tidu dung.

- Nghién ctru da dang cac loai san phidm san xut thir nghiém
dua vao thi truong.

- Ung dung san pham cao dé 1am thyc phdm chirc ning va can
khai thadc dugc tinh c6 lgi ctia cao trich collagen.

- Tién dén nghién ctru 14m sang vé chirc ning cua cao ca siu,
cling nhu ctia san pham thyc pham bd sung trén strc khoe ciia co bap
va xuong & nguoi.
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