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TOM TAT

Protein thity phén tir dong vt thiy san ¢é chiva nhiéu peptide mach nhé, amino acid va cdc chat c¢6 hoat
tinh sinh hoc nén c¢é nhiéu itng dung trong cong nghiép thwe pham. Muc tiéu ciia nghién ciru ndy la t6i wu cdc
diéu kién thity phdn cho enzyme alcalase (nong do enzyme, nhiét dé va thoi gian thity phdn) dé thu nhén dich
protein thity phdn tir dau tom thé chan trdng sir dung phwong phdp bé mdt ddp iing véi bé tri thi nghiém theo
mé hinh Box—Behnken. Két qua nghién ciru di xdy dung dwoc hai phicong trinh hoi quy ddanh gid danh hirong
cia nong dé enzyme, nhiét dé va thoi gian thiy phdn dén d¢ thity phdn va ham lwong protein hoa tan ciia dich
thity phén dau tom thé chén trang; ca hai phirong trinh héi quy déu phit hop véi dg tin cdy lon hon 99%. Piéu
kién thity phdn t6i wu khi thity phan dau tém thé chan tring bang enzyme alcalase la nong dé enyzme 0,77%
(w/w), nhiét @ 54,4 °C va thoi gian thiy phan 7,1 gio; tai diéu kién t6i wu do thity phdn va ham lwong protein

hoa tan lan lwot la 40,98% va 50,67 mg/mL.

Tir khéa: protein thity phin, enzyme alcalase, diéu kién thiyy phan, t0i wu

ABSTRACT

Protein hydrolysates obtained from aquatic animals generally contain high levels of small peptides, amino
acids, and bioactive compounds, which have many applications in the food industry. The objective of this study
was to optimise the hydrolysis conditions for alcalase (enzyme concentration, temperature, and hydrolysis time)
to obtain protein hydrolysate from whiteleg shrimp heads using a Box—Behnken experimental design of response
surface methodology (RSM). Two regression equations were established to evaluate the effects of alcalase con-
centration, temperature, and hydrolysis time on the degree of hydrolysis (DH) and soluble protein (SP) content
in the protein hydrolysate. Both regression equations were found to be suitable, with a confidence level greater
than 99%. An alcalase concentration of 0.77% (w/w), a temperature of 54.4 °C and a hydrolysis time of 7.1 h
were found to be the optimum coditions to achieve the maximum DH of 40.98% and a SP content of 50.67 mg/mL.

Keywords: protein hydrolysates, enzyme alcalase, hydrolysis conditions, optimisation.

I. PAT VAN DPE

Tom 1a moét trong nhiing loai thuy san
dugc nudi phd bién ¢ Viét Nam voi hai loai
chinh 1a tom su (Penaeus monodon) va tom thé
chan trang (Penaeus vannamei). Nam 2024,
san luong tom cua Viét Nam dat 1,264 tri€u
tan, trong do tom su dat 284 nghin tan va tom
thé chan tring dat 980 nghin tin, dem vé kim
ngach xuat khau gan 4 ty USD (Nguyén Anh,
2025). Nganh cong nghiép ché bién tom tao ra
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luong phu pham chiém khoang 35-40% khdi
luong nguyén lidu dau vao, bao gdm vo, dau va
thit vun; trong do6 dau tdm chiém hon 70% khéi
luong phu pham (Trung va Phuong 2012). Phu
pham tir ché bién tom chira nhiéu thanh phan
¢6 gia tri dinh dudng va dugc hoc nhu protein,
carotenoids, chitin, lipid va khoang chét; day
12 ngudn nguyén liéu doi dao dé ché bién thanh
céc san pham st dung trong thuc pham, duoc
phim, my pham, thirc an chin nudi va nong
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nghiép (Hsu va cong su, 2000).

Protein thuy phan tir dong vat thiy san da
duoc ung dung rong rii trong nhiéu linh vuc
nhu ché bién thuc phiam va thuc phidm bao
vé suc khoe, my phém, thire an chan nuoi, do
chung chira nhidu cac peptide mach nho véi
2-20 amino acid, nén thich hop cho sy tiéu hoa
trong rudt cia dong vat (Neklyudov va cong
su, 2000). Ngoai cung cip dinh dudng, viéc
bd sung protein thiy phan trong ché bién thuc
pham con gitp lam ting kha ning nhii hoa va
tang kha ning giit nudc cta san pham (Ibarra
va cong sy, 2013). Nhidu nghién ciru cho thay,
trong protein thily phan c6 chira ham luong
dang ké cac chat chong oxy hoa (Dekkers va
cong su, 2011; You va cong su, 2011). Cac
peptide duoc tao ra trong qua trinh thily phan
¢6 kha ning gén véi cac ion kim loai, khir cac
gbc tu do tir d6 ngan can/lam cham qua trinh
oxy hoa lipid (You va cong su, 2011). Nghién
ctru cia Dekkers va cong su (2011) cho thay su
hinh thanh cac chét hydroperoxide va cac hop
chét hoat hoa cua acid thiobarbituric (TBARS)
trong co thit d6 c4 mahi mahi giam dang ké
khi dugc ngdm trong dich protein thily phan
tir ca r6 phi. Trong nudi trong thity san, protein
thuy phan tir dong vat thiy san ciing dugc bd
sung vao thirc an nham thay thé mot phan bot
ca. Viéc bo sung protein thity phan tir dong
vat thuy san vao thuc an giap kich thich ting
trudng, kich thich ti€u hoa va ting kha nang
mién dich cho ca bép (Costa-Bomfim va cong
su, 2017), ca loc (Fang va cong su, 2019) va ca
trap do (Khosravi va cong su, 2015). Nghién
ctru nay duoc tién hanh nham thu nhén protein
thity phéan tir diu t6m thé chan tring dé bo sung
vao thic in trong wong ca bé vau (Caranx
ignobilis Forsskal, 1775).

Nhiéu phuong phép di dugc tng dung dé
thu nhéan protein thity phan tir phu pham ché
bién thiy san nhu phwong phap hoa hoc (sir
dung acid hoic kiém), phuong phap hoa 1y (st
dung nhiét) va phuong phap sinh hoc (st dung
enzyme). Trong d6, phuong phap thuy phan
protein sit dung enzyme dugc ching minh
la phuong phéap than thién véi moi truong,

san pham protein thuy phan thu duoc co chit
luong cao, co thé khéng ché qua trinh thuy
phan dé thu dugc cac mach peptides c6 phan
tr luong tiy theo muc dich sir dung. Nhiéu
loai enzyme thuong mai da dugc nghién ciru
tmg dung vao thuy phan phu phim ché bién
thuy san nhu alcalase, flavouzyme, papain,
neutrase, protamex,... (Nguyén Vin Mudi
va Ha Thi Thuy Vy, 2018; Denis va cong su,
2023, Truong Thi Mdng Thu va cong su,
2022; Randriamahatody va cong sw, 2011;
Gunasekaran va cong su, 2015). Cac enzyme
c6 thé duge sir dung riéng 1¢ hodc két hop cac
cdp voi nhau nhim ting hiéu qua thiiy phén.
Alcalase dugc xem la mét enzyme cd hi¢u
qua thuy phan cao va duogc ing dung rong rai
trong thiy phan cac phu pham ché bién thiy
san (Nguyén Van Muoi va Ha Thi Thuy Vy,
2018; Denis va cong su, 2023, Truong Thi
Mong Thu va cong sy, 2022). Hi€u qua thay
phan protein ciia enzyme phu thudc vao nhiéu
yéu t6 nhu néng dd co chat, nhiét do, néng do
enzyme, thoi gian thiy phan, pH méi trudong va
tinh chét ctia ngudn liéu (Randriamahatody va
cong sy, 2011; Gunasekaran va cong sy, 2015;
Nguyén Van Mudi va Ha Thi Thuy Vy, 2018;
Denis va cdng su, 2023). Viéc nghién clru tim
ra didu kién thiy phan phu hop ddi véi timg
loai nguyén li¢u 1a can thiét nham t6i da higu
qua thuy phan dé thu nhan protein c6 céac tinh
chat dap ung timg muc tiéu tng dung cu thé.
Do vay, muc ti€u cua nghién ctru nay la st dung
phuong phap bé mit dap ung (RSM) dé xac
dinh diéu kién thay phan tdi uu cho enzyme
alcalase (nSng dé enzyme, nhiét do, thoi gian
thity phan) nham thu nhan protein thily phan tir
dau tom thé chéan tring. Cac ham muc tiéu sir
dung trong nghién ctru la d6 thuy phan (DH) va
ham luong protein hoa tan (SP).
II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Nguyén vit li¢u

Pau t6m thé chan tring duoc thu mua tai
nha may ché bién tom ¢ Khu Coéng nghiép
Sudi Dau, huyén Dién Khanh, tinh Khanh Hoa.
Toém dugc nha may thu mua tai cac dia nuoi
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thugc huyén Ninh Hoa, tinh Khanh Hoa. Dau
tom tuoi, sach, khong c6 mui la dugc bao quan
lanh trong thung xdp va van chuyén vé phong
thi nghiém thudc Trung tam Thi nghi¢m Thuc
hanh - Truong Pai hoc Nha Trang. Déu tom
duoc xay nhuyén, bao géi chan khong trong
bao bi PA, lam dong va bao quan & nhiét do
2042 °C cho dén khi sir dung. Trudc khi thuy
phan, dau tom duoc rd dong trong ti lanh &
nhiét d6 2-4 °C qua dém cho dén khi r3 dong
hoan toan.

Enzyme alcalase (hoat 6 2,4 AU/g va mat
d6 1,18 g/mL) 1a ché pham protease thuong
mai do hang Novozyme - Pan Mach cung
cip. Alcalase thudc nhom enzyme serine
endopeptidase thu nhédn tr chiung Bacillus
licheniformis. Enzyme dugc bao quan ¢ nhiét
do 4+1 °C.

Tat ca hoa chat sir dung trong nghién ctru
dat chat lugng phén tich va dugc mua tir Sigma-
Aldrich (Pasir Panjang Road, Singapore).

2. Phwong phap nghién ciru

2.1. Chudn bi mau thity phdn

Nguyén liéu dau tom da xay nho dugc tron
v6i dung dich dém phosphate 0,1 M véitilé 1:1.
Gia tri pH cuia hdn hop duoc didu chinh vé& pH
t61 wu cuia enzyme alcalase (pH 8,5) bang dung
dich NaOH 0,2N va HCI 0,IN (Ovissipour va
cong su, 2009). B6 sung enzyme alcalase va

tién hanh thuy phan & cac diéu kién theo b tri
thi nghiém (Bang 2). Sau khi két thic qua trinh
thuy phan, mau duoc nang nhiét dén 90 °C va
giit trong thoi gian 15 phat dé bat hoat enzyme.
Hon hop sau thuy phan duoc lam nguodi nhanh
bang nude da va ly tdm lanh ¢ toc do 5.000
vong/phut, nhiét do 4 °C trong 25 phut. Dich
thuy phan tor tom dugc thu nhan va phan tich
cac chi tiéu d¢ thuy phan (DH) va ham luong
protein hoa tan (SP).

2.2. Thiét ké thi nghiém t6i wu diéu kién
thuy phan

Vé6i ndng d6 enzyme (En, X, % (wiw)),
nhi¢t do thuy phan (Te, X, °C) va thoi gian
thuy p,hén (Ti, X,, h), dugc xac dinh nhu ,1?1
cac bién doc lap. Céc gia tri bién cta cac yeu
td nghién ctru duoc xac dinh dya vao cac thi
nghiém tham do va cac két qua nghién ctru da
cong bd (Bang 1). Phuong phap bé mit dap
g v6i thiét ké thi nghiém theo mo hinh Box-
Behnken trén phan mém Minitab duoc st dung
dé toi wu didu kién thiy phan nhim thu nhan
dich thuy phan c6 do thuy phan (DH) va ham
lugng protein hoa tan (SP) cao nhat. S6 thi
nghiém dugc tinh theo cong thitc N = 2xkx(k
— 1) + No, trong d6 k 1a sb yéu t6 (k = 3), No la
s6 thi nghiém lap lai ¢ tim (No = 3), vdy tong
s6 thi nghiém 1a N = 15 (Bang 2).

Bang 1. Gia tri bién cho cac yéu to trong thiét ké theo Box-Behnken dé téi wu diéu kién thity phan

. . Khoéang
Yéu to Pon vi Ky hiéu  Ma bien
-1 0 1
Nong d6 enzyme % (W/w) En X, 0,5 0,75 1,0
Nhiét do °C Te X, 50 55 60
Thoi gian h Ti X, 4 7 10

Mo hinh hdi quy da thirc bac hai dugc sir

dung dé tinh toan sb liéu thuc nghiém:

K K k-1 k
Y =B+ z BiXi + z BiX{ + z z BijXiX;
i=1 i=1

i=1 j=i+1

Trong dé: k 1a sb yéu t; Xi va Xj 1a bién
doc 1ap anh huong toi bién phu thuoc Y (do
thiy phan-DH, % va ham lugng protein hoa

26 ¢ TRUONG DAI HOC NHA TRANG

tan-SP, mg/mL); B, Bi, Bii and Bij la cac h¢
s6 hoi quy.
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Bang 2. Ma tran quy hoach thye nghiém qua trinh thity phan protein tir ddu tém thé chan tring

Gia tri bién thue

Két qua thye nghiém

STT Nong Ao E (%, w/w)  Nhiétddp °C) Thoigian (h) DH (%) SP(mg/mL)
1 0,50 55 4 39,52 46,51
2 0,75 60 4 37,64 42,65
3 0,50 55 10 39,63 48,66
4 1,00 50 7 40,09 46,33
5 1,00 55 40,70 48,74
6 1,00 60 7 37,41 43,40
7 0,75 55 40,79 50,57
8 0,75 60 10 36,73 42,65
9 0,75 55 7 40,86 50,66
10 0,75 55 40,79 50,57
11 0,75 50 4 39,52 46,51
12 0,75 50 10 40,14 47,42
13 1,00 55 10 39,35 47,59
14 0,50 60 7 37,70 44,38
15 0,50 50 7 39,26 45,62

X, (Nong dg enzyme, %), X, (Nhiét dg thiiy phan,°C), X, (Thoi gian thiiy phan, h), —1 = gid tri bién thap, 0 = gid tri
trung tdm, +1 = gid tri bién cao, DH: d¢ thity phdn, SP: ham luwong protein hoa tan

2.3. Phwong phap phén tich

2.3.1. Phwong phdp xdc dinh thanh phan
hoa hoc co ban

Thanh phan hoa hoc co ban ctia nguyén liu
va dich protein thily phan duogc xac dinh theo
phuong phap cua AOAC (1980). Ham luong
nuée duge xac dinh bang phuong phap siy
dén khdi luong khong d6i & nhiét do 105 °C.
Ham lugng protein tong sd dugc xac dinh bang
phuong phap Kjeldahl (N x 6,25). Ham lugng
lipid dugc xac dinh theo phuong phép Soxhlet.
Ham lugng tro tong s6 dugc xic dinh béng
phuong phap nung & 550 °C cho dén khi mau
dugc chuyén sang mau tring. T4t ca thi nghiém
duoc lap lai ba lan.

2.3.2. Xac dinh do thuy phan (DH)

Do thuy phan (DH) 1a ty s gitta s6 lién
két peptide bj pha v& (h) véi tong s lién két
peptide trén don vi khdi lwong (h,) va dugc
tinh theo cong thirc cia Goodwin (1968).

h;
DH (%) = 3—— % 100

tot

Trong do, h, dugc xac dinh béng cach do
luong nhom a-amino ty do dugc tao thanh
trong qua trinh thity phan protein. Nguyén tic
dya trén phan Gng gilta cdc nhom a-amino tu
do v6i thude thir dinitrofluorobenzene (DNFB)
dé tao thanh phirc amino acid ¢6 mau vang. Do
hép thy quang cua phuc nay dugc do tai budc
song 410 nm. 4, 13 so lién két peptide, voi
0,0086 mol lién ket peptide tuong duong trong
1 g protein thuy san (Silva va cong su, 2014).
Khi d6 cong thirc tinh do thay phan duoc viét
thanh:

AXV XD
P x 0,0086

Trong d6, A 1a ndng d6 nhom a-amino tu
do (mol/mL) c6 trong mau, duoc xac dinh dua
trén duong chuan xay dung tir glycine; V 1a thé
tich mau dugc sir dung dé phan tich (mL); P 1a

DH (%) = X 100
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khdi lugng protein c6 trong thé tich mau phan
tich (g); 0,0086 1a s6 mol lién két peptide tuong
duong co trong 1 gam protein thiy san; D, 1a h¢
s0 pha loang dich protein thily phan.

2.3.3. Xac dinh ham lwong protein hoa tan
(SP)

Ham lugng protein hoa tan trong dich thuy
phan dugc xac dinh bang phuong phap Biuret
(Torten va Whitaker, 1964). Ham lugng protein
hoa tan duoc tinh toan dua vao duong chuin
xdy dung tir albumin huyét thanh bo (BSA,
Fraction V, Approx. 99%, Sigma-Aldrich,
Singapore).

2.4. Phwong phap xir 1y s6 liéu

S6 liéu thu thap dugc tinh trung binh, do
1éch chuén sir dung phin mém Microsoft Excel
2016. Thiét ké thi nghiém theo Box-Behnken
va t6i wu héa diéu kién thiry phan theo phuong
phap bé mit dap ung duoc thuc hién trén
phin mém Minitab 16 (Version 16, Minitab
Inc., Pennsylvania State, USA). Sé liéu thuc

nghiém dugc xir 1y théng ké phén tich phuong
sai (ANOVA) vo6i dg tin cay 95%.
I1. KET QUA VA THAO LUAN

3.1. Thanh phin héa hoc co ban ciia dau
tom thé chén tring

Thanh phan héa hoc co ban ctia dau tom thé
chan tring dugc thé hién trong Bang 3. Piu
tom nguyén lidu c6 ham lugng nudce cao, chiém
72,66 + 0,25%. Protein tho trong dau tom thé
chan trang khoang 15,05%, cao hon voi ham
luong protein tir dau tom thé chan tring trong
cong bd cia Huynh Chin Ty (2018) va Nguyén
Van Muoi va Ha Thi Thuy Vy (2018) voi
protein khoang 13,25% va 12,80%. Diéu nay
c6 thé do su khéc nhau vé diéu kién nuéi va
thirc an sir dung trong qué trinh nudi dan dén
su khac nhau vé thanh phan hoa hoc. Nhu vay,
dau tom thé chan tring c6 ham luong protein
kha cao, day 1a ngudn nguyén lidu tiém ning
dé thu nhan protein thay phan.

Biang 3. Thanh phin héa hoc ciia diu tdm thé chan tring

Thanh phén

Ham lwgng (% theo vit liéu wat)

Nudce
Protein tho
Lipid

Tro

72,66 £ 0,25
15,05+ 1,53
1,45 +0,05
4,40 +£ 0,08

3.2. T6i wu diéu kién thity phan dau tém
thé chan tring béng enzyme alcalase

Anh huéng cta nong d6 enzyme (X ), nhiét
dd (X,) va thoi gian thuy phéan (X,) dén do thuy
phén (DH) va ham lugng protein hoa tan (SP)
trong dich thity phan tir dau tom thé chan tring
dugc trinh bay trong Bang 2. Két qua cho thay
d6 thuy phan thuc nghiém dao dong tir 36,73%
dén 40,86% va ham lugng protein hoa tan
thuc nghiém dao dong tir 42,65 dén 50,66 mg/
mL. B¢ thiy phan trong nghlen ctiru nay cao
hon so vdi két qua cong bd boi Nguyén Vin
Muoi va Ha Thi Thuy Vy (2018) khi nghién
ctru thiy phén thit dau tom thé chan tring bang
enzyme alcalase & diéu kién ndng do enzyme
alcalase t6i wu 20 Ul/g trong thoi gian thuy
phén 4 gio, & pH 7,65 va nhiét d6 58,78 °C, do
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thily phan dat 37,6%. Tuy nhién, do thuy phan
trong nghién ctru nay thap hon so véi két qua
cong bd bai Guo va cong sy (2014) khi thuy
phan phu pham tom Penaeus chinensis st dung
enzyme dispase & nong do 2%, nhiét do va thoi
gian thuy phan lan luot 1a 57 °C va 3 gio, tai
didu kién t6i wu do thuy phan 1a 57,65%. Su
khac nhau vé do thiy phan & cac nghién ciru 1a
do su khéc nhau vé tinh chét cia nguyén liéu,
loai enzyme sir dung va diéu kién thity phan.
Theo két qua phén tich phuong sai ANOVA
thé hién & Bang 4 cho thiy, ca m6 hinh tuyén
tinh va mo hinh béac hai ciia cac yéu t6 nghién
ctru (ndng do enzyme, nhiét do va thoi gian
thiry phan) déu anh hudng y nghia dén do thuy
phan va ham lugng protein hoa tan. Trong khi
d6, mod hinh twong tac giirta cac yéu td nghién
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ctru ¢6 anh hudng 16n hon dén do thuy phan protein hoa tan (p = 0,205).
(p = 0,019) so v6i anh huong dén ham luong

Bing 4. Hé s6 phwong trinh hdi quy va két qua phén tich phwong sai ANOVA

D9 thiy phan (%) Ham lwgng protein hoa tan (mg/mL)
Heso T;llgétsrl;l:lglh F-value P-value p:ﬁg%;)l(gg) F-value P-value
M3 hinh tuyén tinh 11,904 73,46 0,000 21,035 12,76 0,009
Enzyme 0,259 4,80 0,080 0,099 0,18 0,689
Nhiét do 11,353 210,16 0,000 20,480 37,26 0,002
Thoi gian 0,293 5,42 0,067 0,456 0,83 0,404
Mo hinh bic hai 12,233 75,49 0,000 77,768 47,16 0,000
Enzyme * Enzyme 0,310 14,02 0,013 2,932 11,35 0,020
Nhiét do * Nhiét do 10,763 208,24 0,000 67,338 128,13 0,000
Thoi gian * Thoi gian 1,160 21,47 0,006 7,498 13,64 0,014
Twong tac 1,432 8,83 0,019 3,644 2,21 0,205
Enzyme * Nhiét d6 0,314 5,81 0,061 0,714 1,30 0,306
Enzyme * Thoi gian 0,533 9,87 0,026 2,722 4,95 0,077
Nhiét do * Thoi gian 0,585 10,83 0,022 0,207 0,38 0,566
M3 hinh hdi quy 25,569 52,59 0,000 102,447 20,71 0,002
Su thiéu phu hop cua
mo hinh 0,267 7,63 0,118 2,743 8,92 0,103
(Lack of fit)
Sai s6 thuan 0.023 0,205

(Pure error)

Tir két qua & Bang 4 cho phép rut ra cac
phuong trinh hoi quy thé hién anh hudng cia
nong do enzyme, nhiét do va thoi gian thuy

phan dén do thiy phan (DH) va ham luong
protein hoa tan (SP) trong dich thiy phan dau
tom thé chan tring:

Ypu(%) = —186,112 + 27,3167X; + 7,7880X, + 2,5755X5 — 0,2240X, X, — 0,4866X, X5 — 0,0255X,X5
— 7,2467X% — 0,0698X2 — 0,0622X2

m
Yep (m—‘z) = 506,173 + 57,9350X; + 19,2567, + 3,9554X; — 0,3380X,X, — 1,1000X, X5 — 0,0151X,X;
— 20,8000X2 — 0,1747X2 — 0,1583X2

Theo két qua phén tich phuong sai ANOVA
kiém dinh tinh tuong thich cia mé hinh hoi
quy du doéan d6 thuy phan (p = 0.000) va ham
luong protein hoa tan (p = 0.002) cho thay, ca
hai phuong trinh héi quy déu ¢é ¥ nghia véi do
tin cay 16n hon 99%. Ngoai ra gia tri F cua hai
mé hinh héi quy cao thé hién su tac dong cua
cac yéu td va twong tac gitra cac yéu t6 nghién

ctru dén d6 thuy phan va ham lugng protein
hoa tan c6 y nghia. Miic d§ phu hop cua hai
phuong trinh hdi quy ciing dugc danh gia
thong qua gid tri kiém dinh sy thiéu phu hop.
Két qua cho thdy, gia tri p ciia ca hai m6 hinh
khong co y nghia théng ké (p = 0,118 cho DH
va p=0,103 cho SP) dong thoi gia tri F nho (F
= 7,63 cho DH va F = 8,92 cho SP) nén ca hai

TRUONG DAI HOC NHA TRANG e 29



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 3/2025

mo hinh c6 d6 phu hgp cao (Bang 4). su thay doi do thily phan va ham lugng protein
Két qua danh gia sy twong quan giita gia hoa tan trong dich thiy phan la do anh huong
tri thuc nghi€ém cta d6 thuy phan va h‘ém cua cac bién doc lap X, (ndéng d6 enzyme), X,
lugng protein hf)a tan Vdj gia tri tién doan bang (nhigt d9) va X, (thoi gian qthﬁy phan); chi co
phuong trinh hoi quy thé hién trén Hinh 1 cho 1,05% va 2,61% su thay doi la do anh huong
thdy, do thuy phan va ham lugng protein hoa clia cac yéu té thiy phan khac. Két qua nay
tan thu dugc tir thuc nghi¢m va tinh toan theo hoan toan tuong dong voi két qua cong bd boi
phuong trinh hoi quy c6 do twong thich cao véi Nguyén Vin Muoi va Ha Thi Thuy Vy (2018)
gia tri R lan lugt 12 0,9895 va 0,9739. Nhu vay, khi thity phan co thit ddu tom thé chan tring
c¢6 thé két luan hai phuong trinh hdi quy thu bang enzyme alcalase, va két qua cong bd boi
duoc d3 mo ta ding cac két qua thuc nghiém. Denis va cong su (2023) khi thiy phan dau ca
Hé s6 twong quan 98,95% va 97,39% cho thay nglr vy vang bang enzyme alcalase.
42 51 1
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Hinh 1. Twong quan giira d thiy phan (DH) va ham luwgng protein hoa tan (SP) thue nghiém véi gia
tri du doan bang phwong trinh hoi quy
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Hinh 2. D6 thi bé mit dap @ng thé hién anh hwéng ciia cac cip yéu té nong dé enzyme (X)), nhiét do
(X,) va thoi gian thiy phan (X,) dén d§ thiy phan (I?H) va ham lugng Protein hoa tan (SP) trong dich
thily phin thu nhén tir dau t6m thé chan trang
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Két qua thé hién & Hinh 2 cho thay, cac cap
yéu td nghién ciru c6 anh hudng dong thoi dén
hiéu qua thity phan protein tir dau tom thé chan
trang cua enzyme alcalase. O cip yeu t6 nong
dd enzyme va nhiét do, khi tang dong thoi hai
yéu to nay thi do thily phan (Hinh 2A) va ham
lwong protein hoa tan (Hinh 2D) ting dan va dat
gid tri cuc dai & ndng d6 enzyme va nhiét do phu
hop. Tuy nhién, khi hai yéu t6 nay vuot qua gia
tri phu hop thi do thuy phan (DH) va ham luong
protein hoa tan (SP) c6 xu hudng giam xudng.
Két qua tuong tu cting thu duoc khi danh gia
anh huéng cua cip yéu td ndng do enzyme va
thoi gian thuy phan (Hinh 2B va 2E), cip yéu
t6 nhiét do va thoi gian thuy phan (Hinh 2C
va 2F) dén d6 thuy phan (DH) va ham luong
protein hoa tan (SP). Cac enzyme thuy phan
protein c6 ban chét 1a protein do vay khi ting
nhiét do va thoi gian thuy phén s& ting toc do
thity phan cit dat lién két peptide lam ting do
thity phan va ham lugng protein hoa tan. Tuy
nhién, khi nhiét d6 qua cao va thoi gian kéo

dai ¢ thé 1am bién tinh protein, pha v& trung
tam hoat dong cua enzyme lam mét kha ning
xuc tac thuy phan protein (Souissi va cong su,
2007) nén d6 thiy phan va ham lugng protein
hoa tan c6 xu huong giam. Tuong tu, khi ting
nong do enzyme sé ting kha nang cat dut lién
két peptide tao thanh cac pepetides mach ngin,
lam tang d¢ thuy phén va ham luong protein hoa
tan. Khi ndng do enzyme bdo hoa véi co chit,
du noéng do enzyme co ting ciing khong lam
tang do thuy phan va ham lugng protein hoa tan
(Denis va cong su, 2023). Két qua tuong tu ciing
duoc cong bd bai Nguyén Vin Muoi va Ha Thi
Thuy Vy (2018) khi thay phan co thit dau tém
thé chan tring bang enzyme alcalase; Denis va
cong su (2023) khi thuy phan dau ca ngir vay
vang bang enzyme alcalase.

Ket qua t6i wu anh huong dong thoi cua ba
yéu t6 néng do enzyme (X,, En), nhiét do (X,
Te) va thoi gian thiy phéan (X, Ti) dén do thuy
phan (DH) va ham lugng protein hoa tan (SP)
duoc thé hién trén Hinh 3.
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Hinh 3. Biéu d6 t6i wu anh hwong ciia ddng thoi cac yéu to thiy phan dén dé thiy phan (DH) va ham
lwgng protein hoa tan (SP)
En: nong do enzyme (X)), Te: nhi¢t @ thuy phdn (X)), Ti: thoi gian thuy phan (X,), DH: do thiy

phan, SP: ham luong protein hoa tan
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Két qua thé hién trén Hinh 3 cho thay,
diéu kién thiy phan tdi vu khi thuy phan du
tom thé chan tring bang enzyme alcalase 1a
né)ng d6 enyzme 0,77% (w/w), nhiét 40 54,4
°C va thoi gian thay phan 7,1 gio. O diéu
kién thuy phan tbi wu, do thiy phan thu duoc
la 40,98%, dich protein thuy phan c6 ham
lugng protein hoa tan 1a 50,67 mg/mL. Két
qua cong bd bai Denis va cong su (2023),
diéu kién nf”)ng do enzyme alcalase, nhiét do
va thoi gian t6i wu khi thuy phan dau ca ngur
vay vang tuong trng 13 0,82%, 55 °C va 7 gio;
& diéu kién thuy phén t6i vu do thuy phéan va
ham lugng protein hoa tan lan luot 1a 29,8%
va 36,3 mg/mL. Nghién ctru cia Nguyén Vin
Mudi va Ha Thi Thuy Vy (2018), diéu kién
t6i uu khi thay phan thit ddu tom thé chan
tring 1a nong d6 enzyme alcalase 20Ul/g véi
thoi gian thuy phan trong 4 gio, ¢ nhiét do
58,78 °C va pH 7,65, tai diéu kién t6i wu do
thuy phan dat 37,6%. Trong khi d6, & diéu
kién t6i wu khi thuy phan phu pham ca ludi

trau bang enzyme alcalase, do thiy phan cao
nhat dat dugc 1a 33,42% (Nguyén Chi Thanh
va cong su, 2019). Két qua nghién ctu cua
Truong Thi Mong Thu va cdng su (2022),
diéu kién thuy phan protein dau ca 16c bang
enzyme alcalase 1a néng do enzyme 0,8%
trong thoi gian 30 gid cho d§ thuy phan la
40,5%. Sy khac nhau vé diéu kién thuy phan
tdi wu va do thity phan dat dugc & cac nghién
ctru 1a do sy khac nhau vé ham lwong va cAu
tric cua protein trong nguyén liéu thuy phan.

Két qua kiém dinh su sai léch gitta mo
hinh dy doan va gia tri thyc nghiém o diéu
kién thuy phan t6i wu duoc thé hién trén
Bang 5. Sai sé tuwong dbi gitta gia tri do
thuy phan dy doan va gia tri thuc nghiém la
1,70%; gitra gia tri ham lugng protein hoa
tan dy doan va gia tri thuc nghiém la 1,76%,
nho hon 2% chting t6 mé hinh dy doan rat
gan véi thyc nghiém. Diéu nay khing dinh
diéu kién thiry phan ti wu xac dinh duoc la
chinh xac va c6 d6 tin cay cao.

Bing 5. P thily phan va ham lwgng protein hoa tan & diéu kién t6i wu

Sai s6 twong

. DH (% SP (mg/mL .
Y Pidu kién (%) (mg/mL) d6i RE (%)
Yéuto tf’)i ll’ll. D Th Th
¥ Y¢ Dy dodn Y“  pm s
doan nghiém : nghiém

Nong do enzyme (%) 0,77
Nhiét do (°C) 54,4
Thoi gian (h) 7,1

40,98 41,69+0,11 50,67

51,58+0,17 1,70 1,76

IV. KET LUAN

Két qua nghién ciru cho thiy cac yéu t6
néng do enzyme, nhiét do va thoi gian thuy
phén c6 anh huong 16n dén do thiy phan va
ham lugng protein hoa tan trong dich thuy
phan thu nhan tir dau tom thé chan trang. Cac
phuong trinh héi quy thu duge hoan toan phu
hop va mo6 ta dung cac gia tri thuc nghiém.
Diéu kién thuy phan tbi vu khi thay phan dau
tom thé chin tring bang enzyme alcalase
la néng d6 enyzme 0,77% (w/w), nhiét do
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54,4 °C va thoi gian thuy phan 7,1 gio. Dich
protein thity phan tir diu tom thé chan tring
& diéu kién t6i uu c6 do thuy phan va ham
lugng protein hoa tan 1an luot 14 40,98% va
50,67 mg/mL.
LOI CAM ON

Nghién cliru nay dugc tai trg boi dé tai
cdp B0 Gido duc va Pao tao, mi s6 B2024-
TSN-17.
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