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ABSTRACT

The study was performed to find optimally hydrolyzing conditions using Alcalase®
2.4L for loin pork meat at the same time to keep the vitamin Bl loss at minimal level
aiming at production of enteral feeding product. The main aim of this study was to
determine conditions for the hydrolysis of meat in order to shorten the time and
increase the efficiency of hydrolysis of meat, on the other hand ensure that the loss of
vitamin By is minimal. The enzymatic hydrolysis was optimized for minimum viscosity
of the hydrolysate using response surface methodology. The hydrolysis of pork loin
meat by the commercial protease, Alcalase® 2.4L, was studied to evaluate the
influence of pH (6.5 to 8.5), temperature (55 to 75°C), enzyme: substrate ratio (0.5%
to 2.5%), and time (180 min to 300 min) on the responses of viscosity of the
hydrolysate. The results showed that, the most appropriate conditions for pre-
cooking prior to hydrolysis included pork loin meat to water ratio of 1.5/1, pre-
cooking temperature of 80°C and duration of 5 minutes. With these conditions, the
remaining vitamin Bi content was kept at level of 0.611 mg/100 g. The optimum
conditions for hydrolysis of pork loin meat using commercial protease, Alcalase®™
2.4L, included temperature of 64.6°C, enzyme to substrate rvatio of 1.77% (w/w),
duration of 256 minutes and pH value of 7.54. With these conditions, viscosity of
hydrolysate reached a value of 2.4 cP, while the level of hydrolysis reached a
maximum of 56.58%. A characterization of the protein hydrolysate showed that the
hydrolysate fraction of molecular weights smaller than 50 kDa accounted for
60.07%.

TOM TAT

Nghién ctru nay dwoc thuc hién nham xac dinh ché do thity phdn 16i wu stk dung ché
phim Alcalase® cho loai nguyén liéu thit than heo dong thoi dam bao ton that
vitamin BI I thip nhat. Qud trinh thity phén diroc t6i wu hoa theo dp nhét toi thiéu
bang phirong phdp bé mdt dap vmg. Tién hanh thiy phdn thit heo bang ché pham
enzyme Alcalase® 2,4 L nham danh gid mirc dg anh huong cia pH (6,5 dén 8,5),
nhiét dg (55 dén 75°C), i 1¢ enzym co chdt (0,5% dén 2,5%), va thoi gian thity phin
(180 phiit dén 300 phiit) Ién dg nhot ciia dich thity phan. Tir nghién ciru, ti 1 nguyén
liéu: nuoc tron truoc khi thuy phdn thich hop nhat la 1,5/1, ché dé xir Iy nhiét truoc
khi thity phdn la 6 nhiét do 80°C trong 5 phiit trong khi vitamin BI con lgi la 0,611
mg/100 g. Piéu kién toi wu ciia qud trinh thiyy phan nhw sau: nhiét do 64,6°C, ti I
enzyme co chat 1,77% (w/w), thoi gian 256 phiit va pH 7,54. O diéu kién nay, do
nhét ciia dich thiy phan thap nhat dat 2,4 cP. Trong khi @6, mire dé thity phén dat toi
da la 56,58%. Phan tich dich thity phin cho thdy thanh phan protein cé khoi hrong
dudi 50 kDa chiém 60,07%.

Trich dan: Nguyen Thi Quynh Hoa va Dong Thi Anh Dao, 2016. Nghién ctru thiy phan protein thit heo
bang emzyme alcalase ché bién thirc an nudi qua sonde. Tap chi Khoa hoc Truong Pai hoc Can
Tho. S6 chuyén dé: Nong nghiép (Tap 1): 140-146.
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1 GIOI THIEU

Trong nhiing nam gan day, thi truong thé gioi
ngdy cang phat trién nhiéu loai san phdm nudi n
qua 6ng thong ding qua dudng tidu hoa gbp phan
cai thién tinh trang dinh dudng bénh nhan (Gerlach
& Murphy, 2011). Tuy nhién, tai Viét Nam phan
l6n nguén cung cép dam trong cac san pham qua
ong thong miii da day cho bénh nhan chu yéu la
dam thuc vat, con ngu(“)n dam dong vat van 1a hang
nhap ngoai. V6i muc tiéu tao ra san pham nuéi an
qua Ong thong mii da day tir nguyén liu tu nhién
cua Viét Nam cung cap dam tu ngudn gbc dong
vat, nghién ctru ché bién bot dam nudi an qua éng
thong miii da day tir nguyén li¢u thit heo, dya trén
viéc thity phan thit heo nhim tao ra dich thily phan
6 kich thudc phén trr da dugce cét nho phu hop
chay qua ong thong nudi an lam tién d& cho ché
bién san phim nudi an qua 6ng thong cho bénh
nhan dugc thuc hién.

C6 rat nhidu enzyme khac nhau dwoc ding dé
thiy phan protein (nhu Papain, Alcalase®,
Protamex®, Flavourzyme Neutrase®) (Aspmo et
al., 2005), bao gom enzyme c6 ngudn goc thuc vat
nhu papain (Shahidi er al., 1995), ngudn gbc tir
dong vat nhu pepsin (Vieira et al, 1995) va
chymothrypsine hay trypsin (Simpson et al., 1998)
ngudn goc tr vi sinh vat nhu Alcalase®,
Protamex Flavourzyme®, Neutrase®. Enzyme c6
ngudn gdc tir vi sinh vat ¢6 nhiéu wu diém hon cac
ngudn gbc khac nhu hoat tinh thuy phan tbt hon, c6
murc pH cao hon va bén nhiét (Diniz and Martin,
1997). Alcalase® 1a mot enzyme protease vi khuan
tir Bacillus licheniformis hiéu qua nhét dé san xuat
cac loai protein thuy phan (Kristinsson and Rasco,
2000). Chinh vi thé, enzyme Alcalase® AF 2.4 L
(Novozyme — Pan Mach) dugc lga chon trong
nghién ctru thuy phan thit heo.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién nghién ciru

Thi nghiém dugc tién hanh tai BO mon Cong
nghé Thuc phém, Khoa Ky thuat Hoa hoc, Truong
Dai hoc Bach khoa thanh phé H6 Chi Minh.

2.1.1 Nguyén liéu

Thit heo dugc lua chon & phﬁn thit nac vai cé
ham luong protein cao nhat tir trang trai nudi heo
do Cong ty TNHH mot thanh vién k¥ nghé suc san
VISSAN cung cép. Thit heo duoc giit & 0°C dén
khi str dung (t6i da 05 ngay).

2.1.2 Hoéa chit sir dung

Enzyme Alcalase® AF 24 L cua _hang
Novozyme — Pan Mach va dugc phan phdi boi
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cong ty Nam Giang, dat tai 133/11, HO Van Hue,
phuong 9, quan Phti Nhuan, thanh phd HO Chi
Minh.

2.2 Phuwong phip xir Iy s6 li¢u

Tat ca cac thi nghiém déu duoc lap lai it nhat 3
lan, két qua trinh bay 13 gi4 tri trung binh. Céc sb
liéu thi nghiém dugc tién hanh tinh sai s6 va phan
tich phuong sai ANOVA dé xac dinh su khac biét
ctia cac s6 liéu (p<0,05) va sai s6 chuan bang phin
mém Statgraphics nhdm kiém dinh d6 tin cdy cua
két qua thu duoc tir cac thi nghiém.

DPé xac dinh két qua ti wu héa cua céc thi
nghiém anh hudng tuong tic cia cac yéu t6 lén
ham muc tiéu, phuong phap bé mat dap tmg RSM
(Response Surface Method) va phin mém Modde
5.0 dugc st dung dé xur 1y két qua, téi uu hoa bdn
yéu t6 voi mé hinh ma tran quy hoach cu tric co
tam cap hai, bon yéu td, sir dung ké hoach hdn hop
bac hai xoay tim thay cho ké hoach béc hai khong
xoay tam khi xac dinh cac hé s§ cua phuong trinh
héi quy. Dé ké hoach hdn hop 1a xoay tam, gi tri
ctia tay don o chon tir diéu kién:

o = 2% (khi nhén ké hoach 2¥)
2.3 Phuwong phap phan tich
Bang 1: Cac phwong phap phan tich

Thanh phin Phwong phap

Phuong phap nung ¢ 600°C theo

Ham lugng tro TCVN 7038 : 2002 (ISO 928 :

1997).

Ham luon, .
protein h6§ tan Phuong phip Lowry

q St dung pH ké, theo ISO
P 2917:1999(E).
Ham lugng Phuong phap sic ky long cao ap
vitamin B, TCVN 5164:2008.
Do am (%) Phuong phap NMKL s6 23-1991.

Pam téng sé (%) Phuong phap Kjeldahl, TCVN

8125:2009.
Lipid tong s0  Phuong phap Soxhlet, AOAC
(%) 920.39.

 Phuong phép dinh lugng vi sinh
Vi sinh vat tong vat trén dia thach. Ky thuat dém

s6 (cfu/g) khuan lac ¢ 30°C, TCVN
4884:2005.

Micdo thiy (et DR o o ron

phan (DH%) 10 Ag d &

2.4 Trinh tu thyc hién trong nghién ciru

Nguyén li¢u thit heo nac vai dugc rira sach, cit
nho (kich thude 10 x 10 mm) rdi dem di xay lam
giam kich thudc nguyén liéu (dén khoang 0.5 — 1
mm) dé tao diéu kién cho qué trinh xir 1y nhiét.
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Pem thit sau khi xay di xu Iy nhiét (& nhiét do thay Bing 2: Két qua danh gia chit lwgng nguyén li¢u

ddi tir 60 dén 100°C, thoi gian thay doi tir 3,4,5 va Chi ticu Gia tri
6 phit) va xay 1an hai nhim tich cac phan tif thit  Fam am 72.90 % = 0.01
vOi nhau tao diéu kién cho qua trinh thuy phén. Ham luong protein 22,70 %+ 0,01
Ti€p theo bo sung nudc Vé.qO thit nac vdi géc ti 1€ Ham luéng béo tho 2,11 %0011
nguyén liéu: nuéce thay dé6i tr 2,5: 1 dén 0,5:1 Ham lué’ng tro 1,024 %= 0,001

(w/w). Ticn hanh thiy phan thit heo trong bé di€u  Ham jugng vitamin Bi _1,384(mg/100g) + 0,001
nhiét véi viéc diéu khién pH moi truong, thay doi - -
tir 6,5 dén 8,5 (st dung NaOH 0,1N dé diéu chinh), ~ Két qua khao st cho thay thit heo nac ¢6 ham
nhiét d6 thily phan (tir 55 dén 75°C, thoi gian thity am cao (72,9%), protein cao chiém 83,76% so voi
phan (150 phit, 180 phut, 210 phut, 240 phut, 270 tong lugng chat kho, luong vitamin Bi 1a 1,384
phiit, 300 phut) va ti 1¢ enzyme sir dung (nong do mg/100 g.

[E/S] thay doi tir 0,5%, 1,0%, 1,5%, 2,0%, 2,5% 3.2 Anh huong ciia diéu kién tién xir Iy
(v/w) tuong (g lan luot v6i hoat df 1a 8,93 Ul/g,  (truérc thity phan) dén hi¢u qua thiy phan

17,81 Ul/g, 26,74 Ul/g, 35,62 Ul/g, 44,55 Ul/g).
Dua trén anh huéng cia timg nhan té riéng 1é dén
hiéu qua thily phan thit heo bang enzyme Alcalase,
qua trinh thity phan dugc tdi uu hoa theo do nhét ciia
dich thiry phéan ding phuong phap déap tmg bé mit.

Lugng nudc bo sung trude khi thiuy phan anh
hudéng dén kha nang tiép xtc gilra enzyme va co
chat. Gia tri t0i wu khi ti 1€ nguyén liéu : nudc la
1,5:1.

3 KET QUA - THAO LUAN Bang 3 cho thiy mitc do thily phan tang khi ti

. A a. n . 1¢ nguyén liéu : nude tang theo thw ty; 0,5:1; 1:1;

3.1 Thanh phan dinh dudng thit heo nac 1,5:1 (p<0,05). Sau dé, mirc d¢ thity phan giam khi
Thanh phan dinh dudng ban du cua thit heo ti 1¢ nguyén liu : nude tiép tyc tang 2:1; 2,5:1. Khi
nac vai dugc phan tich, lam co s& cho viéc nghién ti 1¢ nguyén li€u : nude thép 0,5:1; mirc do thuy
clru qué trinh thuy phan, tao dich protein. Két qua phén thap do ti 1¢ pha lodng cao nén nong do co
dugc trinh bay trong Bang 2. chat giam xuong, xéc suat enzyme két hop véi co

chat thap dan dén mic d6 thay phan thap.
Bang 3: Anh hwéng cia ti 18 nguyén liéu: nwée dén mirc dd thiy phan

Ti 1¢ nguyén li¢u : nwde (w/w) 2,5:1 2,0:1 1,5:1 1,0:1 0,5:1
Mirc d thiy phan DH (%) 28,0054 33,026° 34,395% 30,972¢ 26,864°
(“Cdc gid tri c6 ky t & trén giong nhau nam trong cing mot hang thi khéc nhau khéng c6 y nghia (p<0,05))
Khi tang ti 18 nguyén liéu : nuée 1én thi mic do luong vitamin, khi d6 ham lugng vitamin Bi con lai
thily phén tang do ting khd ning tiép xtic enzyme 12 0,613mg/100g.
va co chat. Tuy nhién, khi ting qua nhiéu co chat Béng 4: Anh huéng ciia nhiét d xir Iy nhiét dén
2:1; 2,5:1 thi mure dg thity phan giam do ndng .d() ham lwgng vitamin Bi va do nhét cia
co chét trong dung dich cao, d nhét cia dung dich dich sau thity phin
dong thoi cling cao khién cho enzyme khé khuéch — — —
tan trong dung dich gdy can tré kha nang xuc tac Che (39 nhigt Vitamin B; D§ nhét
thuy phan co cht nén mic do thity phan s& thip. O (mg/100g) (cP)
AL aA a1, Al - 60 0,706 3,26025¢
A 3.39 Nhl@t’d() xur ly n}ngt thit trong qua trinh 70 0,626 3.00117°
tién xir ly trudc thiy phan 80 0.613 264163
Qua trinh xtr 1y nhiét ban dau véi muc dich lam 80 0,613 2,64163%
bién tinh protein, tao didu kién thudn loi cho quéa 90 0,510 2,63447°
trinh thily phan. Tuy nhién, khi xtr 1y nhiét dong 100 0,392 2,62798*
thoi cling s€ lam that thoat vitamin B do qua trinh (“Céc gid tri c6 ky tu & trén gidng nhau ndm trong cing
bién doi nhiét. mgt hang thi khdc nhau khong c6 y nghia (p<0,05))
Ché d¢ nhiét d6 xir Iy nhiét dwoc lya chon sao 3.4 Thai gian xir ly nhiét thit trudc qua

cho vira dam bao do nhot dich thiy phén cuﬁi cung trinh thiy phéan
va lam ham luong vitamin Bi ton that thap nhat.
Keét qua phan tich Anova cho ta su khac biét ve do Ao T , A .
nhét khi duge xit Iy & ba ché d 80°C, 90°C, 100cc 14y thi muc dd bién tinh cita nguyén liéu cang 16n,
khong c6 ¥ nghia théng ké. Chung t6i chon 80°C dt‘m defl d,(‘) nh(}'t dld,l thuy Phar} cang glam. g th,o !
lam nhiét do xir Iy mau nham giltt dugc mot phﬁn gian xir 1y nhiét 5 va 6 pht thi d¢ nhdt djch thiy

Cung nhiét do xu ly, thoi gian xur ly nhiét cang
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phan thay d6i khong dang ké (phan tich Anova) vi

ltic nay thit da bién tinh hoan toan. Chon thoi gian

xir Iy nhiét 1a 5 phut dé dam bao that thoat vitamin

B thap nhit.

Bang 5: Anh hwong thoi gian xir Iy nhiét dén
ham luwgng vitamin B: va d§ nhot cia
dich sau qua trinh thiy phan

Thoi gian Vitamin B, Do nhét
(phut) (mg/100g) (cP)

3 0,658 2,64297¢

4 0,613 2,62731°

5 0,611 2,60538°

6 0,5425 2,59532%

(“Cdc gid tri c6 ky tw giong nhau nam trong ciing mot cét
thi khdc nhau khong co y nghia (p<0,05))

S6 chuyén dé: Nong nghiép (2016)(1): 140-146

3.5 Cac yéu to anh hwéng dén qua trinh
thily phén protein thit heo

3.5.1 Anh hudng cia pH ciia méi truwong dén
do nhot dich thuy phan

pH anh hudng rit 16n dén kha niang hoat dong
clia enzyme, vi n6 anh huong dén mirc do ion hoa
co chit va do bén cua enzyme. Cing mot ching
enzyme nhung khi co chét khac nhau thi pH t6i wu
cling khac nhau. Cuy thé, khi co chét 1a da cé hdi thi
gia trj t6i wu 1a 8,39 (See et al., 2011), con ddi véi
co chit 1a mau c4 ba sa thi gia tri tdi wu 1a 7,05
(Tran Thanh Nhén, Tran Nguyén Ta Oanh, 2009).

Tai pH 1a 7,5 thi d6 nhét cua dich thuy phan l1a
thdp nhat. Tuy gia tri d6 nhot tai pH 8,0 va 7,0
khéac biét khong c6 ¥ nghia vé mat théng ké nhung
nhim giam anh huéng dén vitamin B nén chung
toi chon pH 1a 7,5.

Bang 6: Anh huong ciia pH dén d$ nhét ciia dich sau thiiy phan

pH 6,0 6,5

7,0 7,5 8,0 8,5

Db nhét (cP) 3,06807¢  2,85955°

2,62686%

2,56108° 2,61232% 2,6989°

(«Cdc gid tri c6 ky tw & trén giong nhau nam trong ciing mt hang thi khdc nhau khéng cé ¥ nghia (p<0,05))

3.5.2 Anh heong ciia nhiét dg thity phdn dén
do nhot dich thuy phdn

Nhiét do ting trong mét khoang nhat dinh thi
hoat tinh enzyme ting theo 1am van toc phan ung
tang theo, dén mot nhiét d6 nao d6 s& khong ting
nira va c6 thé giam xubng do nhiét d6 cao lam bién

tinh bat thuan nghich protein, enzym protease bi vo
hoat, qué trinh thiy phan sé€ bi ngung lai.

Nhiét d6 cang cao cang ton that vitamin. Du ¢
65 hay 70°C thi d§ nhét khac biét khong dang ké, nén
nhiét do dugc chon cho qua trinh thity phan 1a 65°C.

Bang 7: Anh hudng ciia nhiét d9 thiy phan dén do nhét ciia dich sau thily phan

Nhiét do (°C) 50 55

60 65 70 75

D nhét (cP) 2,97253°  2,76423"

2,56355%

2,51589* 2,59934* 2,7394°

(“Cdc gid tri c6 ky tw & trén giong nhau nam trong cing mot hang thi khéc nhau khéng c6 y nghia (p<0,05))

0353 Anh hieong ciia nong do enzyme sir dung
den do nhot dich thuy phan

Khi tang luong ghé phim enzyme thi phan (ng

chuyén hoéa co chat thanh san pham sé xay ra

nhanh hon. Tuy nhién, viéc tang ham lugng
enzyme sir dung s& tang chi phi cho qua trinh
san xuat.

Biang 8: Anh hwéng ciia ndng dé dén do nhét cia dich sau thily phin

Nong dd (v/w) 0,5%

1,0% 1,5% 2,0% 2,5%

Do nhét (cP) 2,65863°

2,51007*

2,46398* 2,46152° 2,45839°

(“Cdc gid tri c6 ky tw & trén giong nhau nam trong cing mét hang thi khac nhau khéng cé ¥ nghia (p<0,05))

Nong d6 enzyme ting lam giam nhanh d¢ nhét
cua dich thuy phén, nhung khi nong d6 (1,5%) thi
dd nhot cua dich giam khong dang ké (phan tich
Anova). Gia tri dugc chon 1a 1,5% (v/w).

354 Anh hwéng cia nong do thoi gian thiy
phan den d¢ nhot dich thuy phdn

Thoi gian cang dai s6 lwong lién két bi cét cang
nhi€u 1am cho d6 nhét cua dich thuy phan giam.
Tuy nhién, dén mot gidi han thoi gian thi qua trinh

thity phéan s& xay ra khong déng ké. Qua trinh thiy
phan xay ra nhanh ¢ giai doan dau, khi ma c6 mot
lugng 16n lién két peptide pht hop bi phan cat. Toc
d6 thiry phan sau d6 giam dan va dimg lai khi cac
lién két peptide d& bi thuy phén it dan. Sy c6 mat
clia cac peptide mach ngin mdi sinh ra ciing lam
trc ché phan nao tac dung thily phan cua enzyme
(Jun & Sakayu, 2002). Cac san pham nay hoat
dong nhu 14 co chét canh tranh hiéu qua véi cac
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phan tir chua thuy phan hodc da thuy phin mot phéin (Souissi N. ez al., 2007).
Bang 9: Anh hwéng ciia thoi gian thity phan dén dé nhét cia dich thiy phan

Thoi gian (pht) 150 180 210 240 270 300
Pé nhét (cP) 3,07746° 2,72038¢ 2,53312°  2,46242°  2.45369° 2,45235¢

(“Cdc gid tri c6 ky tw & trén giong nhau nam trong cing mot hang thi khdc nhau khéng c6 y nghia (p<0,05))

Khi thoi gian thuy phan dén 270 phut, du co Bang 10: Thong sb ciia qua trinh t6i wu héa

kéo dai thém thi d nhdt ciing giam khong dang ké.

Sau thoi gian nay, sy thay‘déi vé d6 nhét cua sin Théng so . -1 0 L S
pham khéng cé y nghia vé mat thong ké khi tiep X‘(I;H) 6,5 7 7.5 8 8,5
tuc tang thoi gian. Do do, thoi gian thiy phén dugc X2(°C) 55 60 65 70 75

chon 14 270 phut. X3[E/S] (%) 05 L0 1,5 20 25
' X4(T) (phit) 180 210 240 270 300

3.6 T6i wu hoa qua trinh thiiy phin protein
thit heo bang Alcalase Trong d6: X; 1a thong s6 pH ciia qua trinh thiy
phan; X> 1a nhiét d6 cua qua trinh thuy phan (°C);
X3 1a nong d6 cua qua trinh thity phan (%); X4 1a
thoi gian cia qua trinh thuy phén (phut).

Qué trinh thity phan s& cat cac phan tir c6 kich
thude 16n thanh cac phan tir nho hon tao diéu kién
cho qua trinh tiéu héa duoc thuc hién dé dang [16].
Do nhot dich thiy phan cang thap, kich thudc phan Giai bai toan quy hoach thyc nghiém cho ham
tir cang nho thi dich thity phan cang dé& hip thy. muc tiéu bang phén mém Modde 5.0 véi phuong
phap xoay tam cap 2, thu dugc phuong trinh hoi
quy thé hién mdi quan hé cua cac bién trong qua
trinh thuy phén nhu sau:

Tién hanh téi wu hoa theo phuong phap quy
hoach thyc nghiém tryc giao bbn yéu t6 anh huong
dén qua trinh thuy phan gom: pH, nhiét do, nong

do va thoi gian, véi cau tl:flC xo0ay tdm va ham muc Y =2,4469 — 0,018X1 — 0,082X5 — 0,077X4 +
tiéu 1a d6 nhdt ciia san pham dich thiy phan (Y). 0,0316X3Xs + 0,0884X:2 + 0,0682X2> +
) 2 2
Qua khdo sat, chung t6i thay enzyme Alcalase® 0,0596X57+ 0,0569X
6 kha nang hoat dong kha rong nhu sau: pH tir 6,5 bé tim dugc phuong trinh hoi quy v6i bién 6
— 8,5; nhiét dg tur 55 - 75°C phu hop véi ti€u chuan thyc ta can phai quy doi sang bicn so thyuc theo cac
ma nha san xudt cong bo; nong do E/S (v/w) ching cong thirc quy doi va két qua nhu sau:
;c;()ly}r)a}llgilon khao sat tur 1 - 2% va thoi gian 1a 210 Y =39.9311 - 5347, — 0354675 — 1.38487; —

0,03587Z4 + 0,002107ZsZ4+ +  0,3531Z:> +
Su thay d6i dong thoi cia cac yéu té khao sat 0,002728Z22+ 0,23847Z52+ 0,000063Z42

trong qua trinh quy hoach c6 thé xac dinh quy luét
anh huong cia cic yéu t& nay dén ham muyc t1eu
Trén co s& d6, ching t6i chon ra cac thong sb t6i
wu. S6 thi nghiém tdi wu trong qua trinh nay 1a N =
31 thi nghiém, trong d6 c6 7 thi nghiém & tam
nhim ting mirc d6 chinh xac cta qua trinh.

Trong d6: Zi: 1a bién sb thuc cua thong s6 pH
qua trinh thuy phén; Z»: 1a bién sb thuc cua thong
s0 nhiét do qua trmh thity phan (°C); Zs: 1a bién s6
thyc cua thong s6 ndng do qua trinh thuy phan (%);
Z4: 12 bién sb thyc cua thong sb thoi gian qua trinh
thiy phén (phut).

k
Cénh tay don cua phuong 4n 1a o = 25=2 (véi k Két qua phan tich phuong sai nhu sau:
12 56 yéu t6).

Céc thong sé cua thi nghiém va két qua dwoc
tom tat trong bang.
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Bang 11: Két qua phan tich phwong sai Anova ciia thi nghiém t6i wu héa

Y DF SS MS F p SD
Total 31 219,846 7,0918
Constant 1 219,069 219,069
Total Corrected 30 0,77728 0,0259 0,161
Regression 14 0,75444  0,05389 3774 0 0,2321
Residual 16 0,02285  0,00143 0,0378
Lack of Fit 10 0,02265  0,00226 67.83 0 0,0476
Diém sai sb tiéu chuin 6 0,0002  3,34E-05 0,0058
N =31 Q2=10,832
DF = 16 R2=0,971

Trong d6 R?: hé s6 xéac dinh; SS: téng binh
phuong (sum of squares); DF: bac ty do (degrees
of freedom); MS: trung binh binh phuong (mean
square); F: F-value. Gia tri F c¢6 d§ tin cay ¢ 95%.
Dua vio két qua clia bang phén tich Anova, két qua
¢6 ¥ nghia thong ké & mic p<0,05 vi gia tri F tir
két qua quy hoach thuyc nghiém (37,739) 16n hon
nhiéu so véi gia tri tra Bang (2,9).

Gia trj trong thi nghiém nay, R* = 0,971 va Q
= 0,832 (Bang 4.7) thoa man tat ca nhitng diéu kién
trén, cho thdy cac gia tri hdi quy c6 y nghia va mo
hinh déng tin cdy. Cac anh ciia cac bién doc lap lén
ham muc tiéu c6 thé dugc danh gia thong qua viéc
biéu dién & khong gian ba chiéu va bé miat dap img
tuong (mg vai cac yéu té con lai & diéu kién t6i wu.

¢ TE;‘D;P\SA’JPEU
Hinh 1: Anh huéng ciia nhiét d9 va pH méi
truong dén d§ nhét dich thiy phan trong khong
gian ba chiéu

COMNCENTRATION

gitta nhi¢t d§ thiy phan va pH c6 dudng cong co
cuc dai. Hai yéu td anh hudng cao nhat dén do
nhét cua dich thuy phéan. Tai diéu kién t&i wu pH =
7,5407; nhiét do 64,5918°C; ndng d6 E/S (v/w) la
1,7684% va thoi gian 256,03 phit thi do nhot dich
thity phan dat cuc tiéu 1a 2,4033 cP.

Dé kiém chirng tinh chinh xac cta gia tri nhan
dugc tir phuong trinh hdi quy ching t6i da tién
hanh 3 mau thi nghiém ldp lai doc 1ap dya trén gia
tri t6i wu nhu da néu ¢ trén. DO nhét thu duge cua
dich thuy phén la 2,425 + 0,0166 cP. Két qua nay
gin véi két qua du doan tir phuong trinh hdi quy
néu trén.

3.7 Danh gia kich thwéc phan ti ctia san
phim dich thily phan

Dich sau thuy phan dua di loc qua cot loc va
mang loc Amicon — Milipore (750, 50, 30, 10, 3
kDa), sau d6 xac dinh ham lugng protein hoa tan
theo phuong phap Lowry, két qua cia thu dugc
nhu sau:

Bang 12: Két qua danh gia kich thwéc phén tir

cua dich thiiy phan
Kich thuéc phan tie Ti 1€ tirng phén doan
(kDa) (%)
> 750 31,18
<750 68,82
50<x <750 8,75
<50 60,07
30<x<50 8,62
<30 51,45
10<x<30 6,17
<10 45,28
3<x<10 6,00
<3 39,28

Hinh 2: Anh huéng cia ndng d va thoi gian
thiy phin dén dd nhét dich thiy phén trong
khong gian ba chieu

Diéu kién t6i uu cho qua trinh thuy phan dugc
xac dinh bang phan mém Modde 5.0, tuong tac
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Két qua cho thiy dich thuy phan c6 kich thudce
phan tor nho hon 3kDa chiém ti 1& kha cao
(39,28%). Cac phan tir ¢6 kich thude dudi 50 kDa
ciing chiém ti 1& kha cao 60,07% thich hop véi cac
bénh nhan c¢6 duong tiéu héa yéu va bat dau hoi
phuc churc nang tiéu hoa (Fink M., Hayes M., Soni
N., 2008).



Tap chi Khoa hoc Truong Dai hoc Can Tho

3.8 Xac dinh mirc do thiy phan

Pé xac dinh muc d(} thuy phan to6i lqa chon
phuong phap TCA va két qua duogc tom tat trong
bang sau:

Biang 13: Két qua mirc dd thiy phan
Do hap thu

Nong d protein o
(OD) (mg/mL) DH (%)
0,5105 12,844 56,58

Mtric d¢ thuy phan alcalase kha cao (56,58%).
So véi ciing mot loai ché pham enzyme alcalase thi
qua trinh thily phan trén co chat thit ¢6 mirc do cao
hon qué trinh thuy phan mau c4 ba sa (5,58%)
(Tran Thanh Nhan, Tran Nguyén Ta Oanh, 2009),
nhung thip hon qua trinh thuy phan da cé hoi
(77,03%) (See et al., 2011).

4 KET LUAN

Két qua nghién ctru cho thdy, qua trinh lya
chon ngudn nguyén liéu tir Vissan véi thanh phan
dinh dudng cua phan thit nac lung kha 6n dinh, 4m
(72,9%), protein (22,7%), lipid (2,11%), tro
(1,024%), vitamin Bi(1,384mg/100g)). Qua trinh
thuy phan tao ra dich cé d6 cuc tiéu la 2,46 cP phu
hop chay qua 6ng sonde nudi an v6i mic do thuy
phan dat 44,18% va ham lugng vitamin B1 1a 0,611
mg/100 g.

Tir két qua cua cac qua trinh nghién ctru trén,
chung tdi c6 thong so cong nghé cho qua trinh thuy
phan nhu sau:

Loai enzyme st dung la alcalase, diéu kién thuy
phan téi wu tai pH 7,54; nhiét 6 64,6 °C; nong do
1,77%; thoi gian: 256 phiat. Khi do, d6 nhdét dich
thuy phan dat cuc tiéu 1a 2,4033 cP, muc do qua
trinh thily phéan dat 56,58 % va khéi lugng phan tir
tap trung dudi 50 kDa chiém 60,07%.
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