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TOI UU HOA QUA TRINH THUY PHAN PROTEIN NQI TANG HAI SAM
BANG PAPAIN

OPTIMIZATION OF PROTEIN HYDROLYSIS FROM SEA CUCUMBER INNARDS
BY PAPAIN
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Tém tit - Noi tang hai sim, chiém khoang 40+45% trong luong
toan bo hai sam, 1a phé phim chinh ctia nghanh ché bién hai sam.
Phé pham nay chira protein, chit béo va khoang chét phong ph,
tuy vdy chua c6 nghién clru dé ché bién thanh cac san phim c6
ich. Nghién ctru nay nham t6i vu hda qua trinh thity phan protein
nodi tang hai sim bang Papaln Qua trinh thay phan duge tbi wu
hoa theo phuwong phép bé mit dap ung véi 3 nhén t6 pH (4+8),
nhiét d6 (30+90°C) va ndng do Papain (0,001+0,1g/ml), dong
thoi mare d§ thuy phan protein theo thoi gian cling duge xac dinh.
Két qua cho thdy hiéu suét thiy phan thu dugc cao nhit (47,8%)
sau 3h thuy phan bing papain ndng d6 0,061 g/ml & nhiét do
62°C va pH= 8. Két qua nay 1a co s¢ dé xay dung qui trinh cong
nghé thity phén ndi tang hai sém bang papain va cho céc nghién
clru trong twong lai vé& cac ung dung tiém ning cia dich thay
phan protein ndi tang hai sdm lam thyc phdm chtrc ning hodc
phan bon giau dam.

Tw khoa - NoOi tang hai sdm; papain; enzyme ndi tai; dap ing bé
mat; thiy phan; toi uvu hoa

1. Pat vin dé

Hai sdm con goi la dua bién, sdm bién, dia bién, thudc
16p Holothuroidea, nganh Echinodermata, 1a dong vt
khong xwong sdng & bién duoc tim thay ¢ cac khu vuc day
va bién sau. Hai sam 1a mot trong nhiing loai dong vat bién
qui chtra nhidu chét dinh dudng va duoc tinh quy, dugc st
dung trong thyc phim va y hoc dan gian chau A [1, 2]. Vé
mat dinh dudng hai sam chira cac chit dinh dudng quy gia
nhu vitamin A, B1, B2, B3, magié, canxi, k&m, st [3].
Theo y hoc ¢ truyén, hai sim dwoc sir dung nhu mot loai
thudc truyén thong dé diéu tri hen suyén, ting huyét ap,
thép khép, thiéu mau va tic nghén xoang. Gia tri y hoc ctia
hai sam la do su hién dién cua cac hoat chét sinh hoc nhu
glycoside triterpene (saponin, sti-choposides, frondoside
A, cucumariosides, Ds-echinoside A) [4, 5], fucoidan [6,
7], triterpenoid aglycones (philinopgenin) [8, 9], sphingoid
[10, 11], va chondroitin sulfat [12]. Cac hoat chét nay véi
céc dac tinh sinh hoc va dugc 1y hoc dﬁy htira hen bao gém
hoat tinh gy doc té bao, cam Gmg qué trinh chét, dimg chu
ky té bao, trc ché sy phat trién cua khéi u, dic tinh chéng
di can va chdng tao mach, va trc ché khang thude [17]...
Ngoaira, dich chiét hai sim duoc su dung c6 hi€u qua trong
viée chita lanh cac vét thuong bén ngoai va bén trong, dic
biét 1a sau khi phau thuat 1dm sang va chan thuong.

Nghé khai thac hai sdm did mé rong trén toan thé gioi
vé san luogng va gia tri trong hai dén ba thap ky qua [13].
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Tuy nhién, do su khai thac qua mic, san lugng va chét
lugng hai sdm tu nhién dang bi sut giam nghiém trong.
Mirc d6 suy giam nghé khai thac hai sam 1én dén 81%, kich
thudc co thé thu hoach trung binh giam 35%, ngudi thu
hoach chuyén tir viing ven bo ra xa bo 14 51% va tir cac loai
c6 gia tri cao dén gia tri thap 1a 76 %. Vi nhu cau tang cao
nghé nuéi hai sam c6 tiém nang trd thanh mot nganh co loi
nhuan va gép phan bo sung ngudn hai sam ty nhién.

Tai Viét Nam, hai sdm la mot trong nhitng nhém nguf”)n
loi hai san quan trong, c6 mirc 6 phong phii vé thanh phan
loai, trong d6 c6 nhiéu loai c¢6 gia tri thwong mai cao. Hai
sam duoc khai thac va ché bién thanh hai sdm kho, xuét
khau sang céc thi truong Trung Qudc, Hong Kong, Nhat
Ban, Singapore va Dai Loan. Ngoai viéc danh bt ty nhién,
hién nay, da c6 mot sé ving nudi hai sim dé thu hoach va
ché bién xuét khau tai Khanh Hoa, Quang Ninh.

Trong qua trinh ché bién hai sam, phﬁn ndi tang hai
sdm duoc loai bo, chi gilr lai phén thit. Theo udc tinh,
phén noi tang chiém 40+45% khdi luong cua hai sam.
Phan ndi tang nay chira mot lugng protein, chét béo,...
kha 16n. Tuy nhién, ndi tang hai sdm dang duoc xem la
phé phim va bi vut bo, gy lang phi va 6 nhiém moi
truong. Vi vay, viéc tan dung nguén phé phdm nay de ché
bién thanh san pham ¢6 ich mang lai lgi ich kinh te, su
dung bén vimg tai nguyén thién nhién va gop phan bao vé
moi truong.
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Hién tai, chua c6 cong nghé nao ché bién phé pham
ndi tang hai sdm. Vi thanh phan giau protein thi viée
thuy phan ndi tang hai sadm thu thanh dich dam 1a mot
hudng xu ly phu hop. Trong cac phuong an dé thuy phén
ngudn phé pham nay, viéc sir dung enzyme thuy phén dé
thu dugc ham lugng dam amin cao, chét luong tt 1a
phuong phap c6 tiém niang nho tinh dic hiéu cao va than
thién v&i moéi truong cia enzym. Quaé trinh thuy phan
bang enzyme c6 thé dugc thuc hién bang cach sir dung
cac enzyme phan giai protein di c6 trong ndi tang ctia hai
sam (protease ndi sinh) hodc bdi cac enzyme ngoai sinh.
Qua trinh ty phan bang enzyme ni sinh rat kho kiém soat.
Nguyén nhan 1a do mét s6 yéu td bao gdm loai hai sam,
thoi vy, cling nhu loai va lugng enzym. Ngoai ra, nhitng
thay d6i phu thudc vao tudi tac co thé din dén su bién doi
ctia cac enzyme ndi sinh c6 trong hai sdm gay kho khan
cho viéc san xuat cac san pham thity phan protein ¢ ciing
chét lugng va dic tinh. Phuong phép nay ciing anh huong
xdu dén cac dic tinh chirc ‘nang, cam quan cua cac chat
thuy phén protein va c6 thé tao ra cac san pham phu doc
hai. Céac han ché cua phuong phap tu phan co6 thé duogc
khic phuc bang phuong phap bd sung enzyme ngoai sinh.
Céc enzyme thuong duoc st dung 1a cac protease phd 16n
nhu Alcalase, Neutrase, Protamex [14—16]. D3 ¢ nhiéu
nghién ctru sir dung protease ngoai sinh dé thury phan cac
phu phim nganh ché bién thuy hai san nhu dau ca hdi
[17], ndi tang va dau c4 moi [18], c4 tuyét [19], va ca ngir
[20]. Tuy nhién, chua c6 nghién cru nao st dung enzyme
ngoai sinh dé thity phan ndi tang hai sim. Nghién ctru nay
nham muc dich t6i wu hoa diéu kién thuy phan ndi tang
hai sim bang Papain dé san xuét dich dam thuy phan. Cac
diéu kién thuy phan t6i wu, cling nhu anh huéng cua timng
yéu td nhiét d6 va pH dugc bao cao.

2. Phwong phap nghién ciru
2.1. Vit liéu
Papain (Novaca), hoat lyc 2.245 Ul/g. N§i tang hai Sdm

dugc cong ty TNHH Viét Truong cung cap va duoc bao
quan & -20°C cho dén khi st dung.

Hinh 1. Ngi tang Hai sam
2.2. Phuwong phap
2.2.1. Xdc dinh diéu kién thity phan ndi tang hai Sam
Néi tang héﬂi sdm ra dong, b(;)~ sung nu\dc ct y(’yi t}z 1e1:1
(khoi lugng/thé tich), xay nhuyén cho dong nhat. Hon hop

nodi tang hai sim ddng nhat dugc dua vao binh tam giac va
trén voi dung dich dém phosphate theo ty 1€ 2:1 (w/v). Qua
trinh thuy phan duoc khao sat v6i cac mic nhiét do, thoi
gian, nong d¢ enzyme khac nhau. Hoat dong clia enzyme
sau d6 duoc két thic bang cach sir dung TCA. Hiéu qua
clia qua trinh thuy phan duogc danh gia bang hiéu sut thiry
phan véi ham lugng dam dugc xac dinh bang phuong phép
ortho-phthaldialdedyde (OPA).

Ham lugng dam amin dugc tinh theo cong thirc:
My =C, —= ;4 100 (mgN/g)

Cs 1000

Trong do:
Mn: Ham lugng dam amin (mgN/g);
Vs: Thé tich dich thity phan;
m: Khéi lwong méu (g);
Cs: Nong @6 mmol/ml N ¢6 trong miu duoc tinh theo
cong thic
__ 0Ds-0Dy
T 0.0195x181.19
ODs: P hap thu ¢ bude song 340nm mau that;

(mmol/ml)

ODo: P hap thy ¢ budc song 340nm méu tring;

0.0195: La hé sb lay tir duong chuin Tyrosine
y=0.0195x-0.0181 ;

181.19: Khéi lwgng mol Tyrosine.

Hiéu suat thily phan (DH) duoc xéac dinh theo cong thirc:

DH%=—2Y %100

N téng so
Trong d6:

DH: Hiéu suit thuy phan (%);

Mn: Pam amin trong dich thuy phan (mgN/g);

MN téng s6: Dam amin tong s6 (ham lugng nito tong s6
mgN/g theo phuong phap Kjeldahl).

Qua trinh thuy phén dugc thyc hién trong 6 gio ¢ di{éu
kién t6i wu: pH 8 va va nhiét d6 62°C. Sau d6, cac phan
nho ctia hon hop thiy phan duge thu thdp ¢t sau 60 phat
va khur hoat tinh cia enzyme bang TCA. Hon hgp thuy
phan sau d6 duoc lam lanh dén nhiét d¢ phong va ly tdm ¢
10000 g trong 20 phut ¢ 4°C dé thu phan ndi phia trén. Thoi
gian c6 % DH cao nhat dugc coi la thoi gian toi uu. Tat ca
cac tht nghiém duoc thyc hién trong ba lan.

2.2.2. Toi wu héa qud trinh thity phén bang qui hoach thie
nghiém sw dung phan mém minitab

Xay dung mo hinh toan hoc va ma tran thi nghiém

Quy hoach tryc giao cap 2 voi phuong phap dap ing bé
mat dugc sur dung. S6 hzfo*ng thi nghiém can thyc hién theo
phuong phap dap ing bé mat duoc tinh theo cong thirc: N=
2K+ 2k+no. Trong d6, N 1a so thi nghiém, k 13 s0 yéu t6 4nh
hudng va nela sb thi nghiém & nhan phuong an. Nhém tac
gia str dung phuong phap Box-benhken va ph01 hop c6 tim
dé xay dung ma tran thi nghiém qua phin mém Minitab.
Ma tran b tri thi nghiém t6i wu cua qua trinh thiy phan
duoc thé hién 6 Bang 1.

M hinh toén hoc biéu dién sy phy thudc cia hi¢u suét
thuy phan va nhan t6 ma hoéa la mét phuong trinh da thuc
bac hai c6 dang:
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Y=bo+ b1 Xq+...4+ biXit...+ baXes Xo+. .. +b11 X4?
+...+ baXi@
Trong do:

Y: hi¢u suat phan tmg thuy phan (%);

bo: hé s hodi quy béc 0;

Xk: nhan t6 doc lap thir k anh huong dén ham muc tiéu;

) bk: hé s6 hoi quy bac 1 mo ta anh hudng ciia nhan té X
den'Y.

Y nghia clia cac h¢ s6 duoc kiém tra theo tiéu chuan
Student véi p=0,05, s0 bac tu do f=m-1 (m: s0 lan 1§1p thi
nghiém). Kiém tra su twong thich cua phuong trinh hoi quy
v6i thuc nghiém theo kiém dinh Fisher, ddm bao F<Fy
(Fp tra theo bang fiy e, 1, 12))-

Trong do: p=0.05, fyi=m-1 (m: s0 1an lap thi ‘nghiém),
f,=N-L (N: s6 thi nghiém & nhan phuong an, L: s hé s6 ¢6
nghia trong phuong trinh).

Bdng 1. Ma trdn thi nghi¢m theo mo hinh Box-Behnken aé
xac dinh diéu kién toi wu ciia enzyme papain

giai phap thily phan protein dé thu hoi lugng nito nay.
Luong lipit ciia ndi tang hai sam thap, khong dang ké nén
s& duoc loai bo trong qua trinh ché bién.

Bdng 2. Mot s6 thanh phan ciia nguyén liéu ndi tang hai sm

DPai lugng Ti 1€ (%)
D6 4m 69,245 + 1
Tro 3,21 + 0,02
pH 5,25 + 0,25

Niéng 13+ 0,4
Lipit 3,65 + 0,24

3.2. Téi wu héa qud trinh thiiy phin néi tang hdi sam
bing Papain

C6 nhiéu yéu t6 anh huéng dén hiéu suét thiy phan
bao gdm nhiét 6, pH, ndng d6 enzyme, thoi gian phan
tng... Dé x4c dinh dugc hiéu qua thiy phan cao nhét,
phwong phap bé mit dap tng thuong dugc sir dung. Bé
mat dap ing la mot trong nhimg cong cy hiéu qua nhat dé
t6i wu hoa trong diéu kién ham muyc ti€u anh huong bai
nhiéu nhan té va cic nhan t6 nay tuong tic v6i nhau. Uu

STT Bién ma Bién thuc 1 ) . , e s
X X Xs Xa Xs Xs dlemA ch11A1h cua phl}?(mgi pl}ap nay 121 giam thleu\go thl
nghlem can thuc hién dé xac dinh diém to1 uu. Bai toan
1 * -1 0 8 30 0,05 toi wu dugce 14p dua trén phuong trinh hoi quy xac dinh
2 +1 -1 8 60 0,001 bang phuong phap quy hoach thue nghiém 1a ham m6 ta
3 0 0 6 60 0,05 su phu thudc cua hiéu suét thuy phan va cac yéu to pH
4 1 1 4 30 0,05 nhiét d6 va nong do enzyme. biéu kién rang budc 1a gidi
5 0 1 1 6 % 0,001 ha.u} ving nghlgn‘iuu.‘De xac d11’1h7vung I}ghlel} clru ndy,
nhom tac gia da tién hanh khao sat anh hudng cua cac don
6 1 |+ 4 | 0 0,05 bién pH, nhiét do dén hiéu suat thiy phan. Tir két qua
7 6 60 0,05 khao sat so bd nay, nhom téc gia quyet dinh chon ving
8 6 60 0,05 khao sat pH trong khoang 4-8, nhiét do tir 30- 90°C, nong
9 1 1 6 30 0.001 d6 enzyme 0,001- 0,05 g/ml. K€t qua thue nghiém t61 uu
10 ") 0 ") 3 60 01 lﬂloaﬂvm har? muc FleuAla h'l@u sqat t‘hu}l phfm d.lch thé hién
o Bang 3 va gia tri phan tich vai tro clia cac bién dugc cho
11 A | o | 2] 4 | 60 0,001 trong Bang 4.
12 0 +1 +1 6 90 0,1 Bdng 3. Thuc nghiém khao sat 16i wu héa diéu kién
13 -1 +1 6 30 0,1 thity phdn néi tang hai sam
14 +1 | 41 | 0 8 | 90 0,05 7T Bién khio sit DH (%)
15 -1 0 +1 4 60 0,1 pH T CE 22.482
X1: pH, X nhiét @6 (°C), Xa: nong dg enzyme (g/ml) 1 8 30 0,0505 23,050
2.2.3. Phurong phdp phan tich va danh gid két qua 2 8 60 0,001 21,881
Thi nghiém dugc l1ap lai 3 1an, s6 liéu dugc thu nhap va 3 6 60 0,0505 8,299
xu ly bang phan mém Excel, toi wu dicu kién thuy phan cua 4 4 30 0,0505 11,752
enzyme bang phuong phéap dap ung be mat (RSM) st dung 5 6 90 0,001 12,326
phan mém Minitab. 6 4 90 0,0505 21,881
3. Két qua va thio luin 7 6 60 0,0505 21,881
3.1. Thanh phan héa hoc ciia ni tang hdi sam 8 6 60 0,0505 12,181
Thanh phén hoéa hoc ctia ndi tang hai sim biéu thi b?mg 9 6 30 0,001 25,900
phan trdm trong lugng duge cho trong Bang 2. Cac gia tri 10 8 60 01 11,524
lan lwot 1a 69,245 + 1, 3,21 + 0,02, 5,25 + 0,25, 13 + 0,4 11 4 60 0,001 16,401
;/a 3,65 ti (t),24 la fi.étém’ l:rf?, ?H’ lI‘\It';(‘)A’nghva I|p|d.’!-|a[n 12 6 % 01 11,039
ugng Nito' trong ndi tang hai sam 1a thap hon so véi cac
nguon nguyén liéu khac nhu ca r6 phi (28%) [21], cd tap 13 6 30 0.1 23,389
(72%, chat kho) [22]. Tuy nhién, luong nito nay lai chiém 14 8 90 0,0505 12,180
gan 50% so véi tong lugng chét kho co trong noi tang hai 15 4 60 0,1 22,482

sam, vi vay trong nghién ciru nay chiing toi s€ tap trung tim
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Bing 4. Gid tri phén tich xdc sudt cdc bién

Coef SE | Coef | T value | P value
pH 6,3 0,56 11,1 | 0,0000
Nhiét d6 (T) 1,25 0,56 2,2 | 0,079
Néng d6 Enzyme (Ce)| 0,877 0,56 1,54 | 0,183
pH*pH 0,03 0,835 0,04 0,973
T -5,288 0,835 -6,33 0,001
Ce*Ce -3,74 0,835 | -4,49 | 0,006
pH*T -0,77 0,803 | -0,97 | 0,377
pH*Ce 0,549 0,803 18 0,131

Két qua phan tich cho thay, yeu t6 pH, cap yéu td nhiét
d6-nhiét 9, nong do enzyme- nong do enzyme anh huong
nhiéu nhat téi hidu suat thiy phan. Vi a.=0,05, d6 tin ciy
bai toan 95%, mirc y nghia (P) phai c6 gia tri P<0,05 thi
cachéséb trong phuong trinh hdi quy mdi c6 y nghia, theo
do pH, cép yéu t6 nhiét d6 - nhiét do, nong do enzyme -
nong d6 enzyme thoa man dleu kién. M6 hinh toan hoc mé
ta moi quan hé giita hiéu suét thily phan véi cac yéu td anh
huong nhu sau:

Y=-25,23 + 3,56X; + 0,775X, + 80,5X3 + 0,008 X2
-0,005876X22 - 1530X32 - 0,0130 X1X2
+5,54X1X3+0,975X:X3

V6i Y: Hiéu sut thuy phan (%); X1: pH; Xz: Nhiét o

va Xs3: Nong do Papain.

@

¥ Mgt 85 (o0

§
pH 8

DH (%) 20

10 oLs
4 Nong dé enzyme (g/ml)

DH (%)

0o

055

Nong do enzyme (g/mi)

40

e am
80
Nhiét 33 (oC)
Hinh 2. D6 thi dép tmg bé mdt thé hién anh hiong twong tic
cia cdc yéu 10 khdo sat dén hiéu sudt thiy phan. (A) Nhiét do va
pH. (B) pH va nong dj enzyme. (C) Nhiét do va nong do enzyme

H¢ s6 twong quan (R?) clia phuong trinh trén 1a 97,46%
chimg t6 phuong trinh hoi quy da mo ta chinh xac cac sb
liéu thyc nghi€ém. Theo mo6 hinh bai toan, ta c6: m=3,
N=12, L=10 tra bang ta dugc gia tri fuos; 2; 2=19,2, vay
Fb=19,2. Véi cac gid tri F<19,2 thi mdi thda man dé
phuong trinh héi quy phti hop vé6i thuc nghiém. Anh huong
clia cac bién doc lap dén DH c6 thé duoc hinh dung thong
qua biéu d6 bé mit (Hinh 2).

Hinh 2A cho thdy, anh huéng cua nhiét d¢ va pH dén
DH trong qua trinh thily phan cua ndi tang hai sam. Pac
biét, DH da tdng véi su gia tdng nhi¢t do va gia tri pH,
DH dat d&én muc t6i da & gan 60°C. Tuy nhién, DH thé
hién mot xu hudng giam trén mic nhiét do t6i wu nguyén
nhan c6 thé 1a do nhiét do cao din dén viéc Papain ngimg
hoat dong hoan toan do bi bién tinh. Theo nghién ciru cia
Grzonka va cong sy, nhiét do tdi wu cho Papain hoat dong
trong khoang 50-57°C [23]. Tuy nhién, cling c6 nghién
ctru cho thdy, Papain hoat dong & nhiét do 65°C [24]. Két
qua cta nhom tac gia cho thiy, Papain hoat dong trong
vung 60°C phu hgp v6i cac nghién ctru trén. Hinh 2B cho
thay, mic do anh huong cua ndng do enzyme dén hi¢u
qua thuy phan la tuyen tinh, c6 nghia la khi tang nong do
enzyme thi hiéu suét cing tang. Trong 3 bién khao sat,
pH c6 anh hudng l6n nhat &én DH. Cac nghién ctru vé
Papain cho biét Papain hoat dong trong day pH tir 5-8 [25]
hodc 5,8-7 [23]. Két qua clia nhom tac gia ciing cho thiy,
Papain hoat dong trong day pH trén, vuot qua gia tri pH
8, hiéu suit thuy phan giam 6 rét.

3.3. Kiém tra diéu ki¢n téi wu ciia phdn ieng thity phén

Biéu d6 t6i uu héa du doan anh hudng cua cac bién dén
ham muc tiéu. Két qua dy doan dugc phan mém minitab
dua ra dugc thé hién ¢ Hinh 3.

pH Nhiét a6 Nang 46

Cao 8.0 90.0 0.10

Hiéntai [8.0] [0.0610)
Thip 40 300 0.0010

Hinh 3. Di dodn dnh huéng ciia cde yéu t6 dén ham muc tiéu.
Céc thiét 1ap bién hién tai 1a pH 8, nhiét d6 62,12°C,
nong d¢ Papain 1a 0,06 g/ml, twong dwong 0,2% (w/w) thi
gia tri DH du doan 1a 28,07. Tinh phu hop cua phuong trinh
mo hinh dé dy doan gia tri t6i vu di duoc kiém tra bang
cach st dung diéu kién t6i wu nhu trén dé tién hanh thi
nghiém kiém chimg. Dé xac nhan két qua tinh toan nay,
nhom tac gia tién hanh thyc nghiém véi cac théng sb nhiét
d6 62°C, pH=8 va Papain 0,06 g/ml. Két qua khao sat cho
thdy hiéu suat thily phan thuc nghiém tai diéu kién t&i wu Ia
27+1%, tuong duong voi gia tri du doan, nhu vay phuong
trinh mo hinh t5i wru héa 1a phi hop va tin cay.
3.4. Xdc dinh thoi gian thity phén t6i wu

Thoi gian 1a mot trong nhiing yéu to anh huong 16n dén
qua trinh thiy phan, thoi gian qué ngan thi s& khong du dé
enzyme hoat dong, hi¢u qua thuy phan thdp. Viéc kéo dai
thiy phan la nguyén nhan lam cho nguyén li¢u chuyén sang
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hién tugng tu phan va co thé tao mui hoi va mat hoat tinh
enzyme. Chinh vi vay, viéc xac dinh thoi gian thich hop
cho qué trinh thiy phan 14 can thiét. Tién hanh thiy phan
ndi tang hai sdm vai cac diéu kién t6i wu (nhiét o 62°C,
pH=8 va Papain 0,06 g/ml) nhu trén trong khoang thoi gian
6h, hi¢u suat thiry phan duoc xac dinh sau mdi gio. Két qua
cho thay, hiéu suét thay phan dat cao nhit sau 3 gio, véi
DH 47,79% (Hinh 4).

DH (%) Duong xu huéng DH

60 R?=0.9183
4779 465

50 x s 332 44
40

355 = T
28.2 = T
30 -

20

10

DH (%)

2. 3 4 5.
THOI GIAN THUY PHAN (GIO)
Hinh 4. Sy thay d@6i hiéu sudt thiiy phén theo thoi gian

Hiéu suat nay 1a twong ddi 16n, cao hon nhiéu so véi
nghién ctru sir dung Papain dé thily phan cé tuyét (11%)
[26] nhung thap hon mdt sé nghién ciru thuy phan ca bang
Alcalase (50%) [27, 28]. Sau 3h, DH c6 xu hudng giam
nhe, nguyén nhan c6 thé 1a do hoat dong tu phan hozc sy
hoat dong chuyen hoa cua cdc vi sinh vat c6 san trong ndi
tang hai sam. Piéu nay cling goi y sy can thiét phai thanh
trung dich thuy phan dé bao ton lugng dam dugc tao ra va
bao quan dich thuy phan dugc lau dai hon.

4. Két luan

Qua trinh thuy phan bing enzyme c6 thé duoc thuc
hién bé“lng cach stir dung cac protease ndi sinh hodc bdi cac
enzyme ngoai sinh. Qua trinh tu phan bang enzyme ndi
sinh rat kh6 kiém soat, cho san pham khong dong déu.
Nhirng thiéu sot ctia qué trinh ty phan di dugc khic phuc
bang cic enzyme ngoai sinh. Viéc bd sung cac enzyme
ngoai sinh dé thuy phan protein thyc phdm 1a mot qua
trinh ¢ tam quan trong dang ké duogc sir dung dé cai thién
cac dic tinh héa 1y, cam quan va chie nang cua cac chit
nén protein ban dau. Trong nghién ciru nay, viéc san xuat
dich thiy phan protein ndi tang hai sim da dugc thuc hién
thanh cong qua qua trinh thuy phan bang Papain. Cac diéu
kién thiy phan bang enzyme dugc tdi wu hoa bang cach
st dung phuong phap RSM thong qua thiét ké Box—
behnken. Két qua da chig minh rang thiy phan noi tang
hai sAm bi anh hudng rat nhiéu boi pH, nhiét d6 va nong
d6 enzyme dé dat dugc DH t6i wu. Gia tri DH tdi da dat
dugc 1a 47,79 % khi thiy phan ¢ pH 8, nhiét 4o 62°C va
ndng d6 papain 0,06g/ml, thoi gian thiy phan 3h. Két qua
nghién ctru nay c6 thé dung lam co so cho cac nghién ctru
trong twong lai vé& cac Gmg dung tiém nang cia dich thiy
phan protein noi tang hai sm lam thuc phdm chirc ning
bd sung dinh dudng cho ngudi va dong vat. Nghién ciru
da dit co so dé xay dung qui trinh cdng ngh¢ thuy phan
ndi tang hai sim nhim thu dich protein phuc vu cac muc
dich khac.
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