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TOM TAT

Cau gai (Diadema savignyi) 1a loai dong vat bién khong xuwong séng nganh Echinodermata, & Viét
Nam thuong duoc goi bang tén cau gai den. Tring cau gai den duoc coi la mot loai thuc phdm giau
dinh dudng béi chita ham luong lipit va protein cao, dic biét la c6 chira day da cac axit béo va axit
amin thiét yéu. Sit dung enzyme dé thiy phan protein 1a mot phuong phap ché bién hiéu qua trong
nganh cong nghiép thuc phdm nhidm nang cao chat luong dinh dudong ctia san phdm. Thuy phan pha
vo cac lien két peptide, chuyén protein mach dai thanh oligopeptide, peptide mach ngan va axit amin
tu do giip nang cao hiéu qua hap thu dinh duong. Bai viét nay dé cap toi nghién ctru t6i wu hoa cac
thong so ctia qua trinh thiy phan tring cau gai den. Nghién ctru da lua chon 3 thong s6 anh hudng toi
qua trinh thily phan tring cau gai den bang enzyme Alcalase 1a ti 1é nudc/nguyén liéu; ti 1é enzyme b
sung va thoi gian thiay phan dé tién hanh t6i vu hdéa va da tim ra duoc diéu kién toi wu: ti lé
nudc/nguyén lieu 0,88 (mL/g); ti 1é enzyme b sung 1a 1,32%; thoi gian thily phan 1a 6,13 gi¢ va ham
luong protein hoa tan tdng s6 thu duoc 1a 212,63 mg/g ting gap 2,58 1an so voi ham luong protein hoa

tan ban dau ctia nguyén liéu.

Tt khéa: Diadema savignyi, protein hoa tan, thuy phan, to1 wu hda, trimg cdu gai.

1. DAT VAN BE

Cau gai den (Diadema savigny) phan bo &
vung ven bién mién Trung, vinh Bic b9, Truong
Sa, Con Déo va viing bién phia Tay Nam Viét Nam.
Cau gai den 1a loai sinh vat bién c6 gia tri kinh té
cao, da cé rat nhiéu loai cau gai duoc stt dung dé
nghién ctru trong cac phuong thudc truyén thong
ctia Trung Quéc dé chita bénh [1]. Nhiéu thanh
phan héa hoc duoc chiét xuat tir cau gai va cac
dong vat da gai khac da duoc lién tuc nghién ctu
va cho thay duoc nhimg dic tinh sinh hoc c6 loi va
kha ning ing dung tiém tang trong y hoc d6 la cac
chat khang sinh, chong doc va chong ung thu.
Nhitng thanh phan héa hoc cé hoat tinh sinh hoc
chinh ttr cau gai dugc phan 14p ngay cang nhiéu va
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da dang, chung bao gdém cac sac to, protein,
polysaccharide, thanh phan khoang chat, sterols,
vitamin, cac axit béo va cac axin amin ty do.
Nghién cttu ctia Woods va cs (2008) cho thay,
tring cau gai c6 do 4m dao dong trong khoang
81,4 - 85,3%, protein tir 7,9 - 8,7%, chit béo téng so
tr 2,8 - 3,8%, carbohydrate tt 2,1 - 5,1% va tro
chiém tir 0,9 - 1,3% [2]. Nhiéu cong trinh khoa hoc
nghién cttu vé y hoc hién dai ciing da chirng minh
riang chinh cac thanh phan c6 trong vo, gai va
tuyén sinh duc cta cau gai 1a mot ngudn duoc lieu
rat cé gia tri. Tham chi mot s6 doc té cé trong loai
cau gai trang da duoc st dung dé phat trién thudc
gay te liet than kinh [3]. Tring cau gai 1a mot loai
thuc pham c6 gi4 tri dinh dudng, chira ham luong
cao cac lipid, protein va carbohydrate [4].

Nhitng thanh phan nay ngoai mang lai gia tri
dinh duéng cao, con anh hudng dén cac dac tinh
cam quan nhu mau sic, két cau, do ctmg va huong
vi clia tring cau gai [5]. Bén canh do, tring cau
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gai ciing duoc ching minh mang lai nhiéu gia tri
sinh hoc ¢6 loi [6], [7] nhu hoat tinh chdong oxy
hoa [8], [9]; hay hoat tinh kim ham su phat trién
ctia khéi u. Mic du vay hién nay co6 rat it thong tin
vé cau truc cing nhu chitc nang cta cac loai
protein, enzyme c6 trong cau gai [10]. Tuy c6 ham
luong protein rat cao, nhung protein du trix trong
sinh vat bién ndi chung va ciu gai noi riéng
thuong c6 cau tao vitng chac, bo may tieu hoa ctia
con nguoi khong thé hap thu mot cach dé dang va
triet dé duoc. Vi vay, can co bién phap dé nang cao
hieu qud hdp thu protein. Thuy phan protein
chuyén hoéa ching thanh cac axit amin tuy do tan
trudc khi dua vao co thé la moét trong nhimg
phuong phap cong nghé hién dang rat dugc quan
tam nghién ctu hién nay [11]. Thuy phan cé tac
dung pha vo cac lien két peptide ctia cac protein
mach dai, tao diéu kién cho co thé dé hap thu.
Dam thdy phan cé thanh phan cht yéu 1a cac axit
amin, oligopeptit, duoc tng dung trong san xuat
cac san pham bot dinh duong cao dam, nwéc mam,
nudc cham, hay cac san phidm thyc phdm chic
nang cao cip cho con nguoi va dong vat. Qua trinh
thily phan protein bang enzyme co6 thé cai thién
kha ning hoa tan ciing nhu cac tinh chat héa ly
khac va c6 thé dan dén viéc tao ra cac peptide hoat
tinh sinh hoc [12]. Nhu vay, diing enzyme dé thuy
phan protein tao ra cac san phdm nhu axit amin,
oligopeptit chinh la moét giai phap cong nghé hitu
hiéu. Bao bao nay gidi thieu qua trinh t6i vu hoa
quy trinh thdy phan tring ciu gai den (Diadema
savignyl) bang enzyme Alcalase dé 1am tién dé cho
viéc phat trién cac san phdm thuc phdm chtc nang
giau protein phan tir luong thap, huéng téi phuc vu
cac doi tuong nguoi kho hap thu dinh duong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctu

Cau gai den duoc thu thap & Hon Tam, Nha
Trang, Khanh Hoa, Viét Nam. T4t ca cac mau da
duoc lam sach va bdo quan & 4°C trong diéu kién
tiéu chuén.

Enzyme Alcalase san xuit tt Bacillus
licheniformis va dugc cung ciap béi Novozyme
(Kobenhavn, Pan Mach) va c6 hoat tinh cong bd

la2,4 AU/g va mat do 1,18 g/mL.

Hoéa chat stt dung: Dung dich A: can 4 g NaOH
va 20 g Na,CO, pha trong nudc cat dat thé tich
1000 mL; dung dich B: can 0,5 g CuSO,.5H,0 hoa
tan trong dung dich Natri xitrat (1%) hoac trong
dung dich Natri kali tactorat 1% dat thé tich 100
mL; dung dich C: hén hop ctia hai dung dich A va
B theo ti 1& 49: 1 (pha truéc khi dung); thuoc thi
Folin - Ciocalteu, Sigma-Aldrich 2N truéc khi ding
pha loang hai lan t¢i néng do IN. Dung dich goc:
Albumin huyét thanh bo 1 mg/mL: Can 0,01 g (10
mg Albumin huyét thanh bo) hoa tan trong 10 mL
nudc duogc st dung lam chat chuén.

2.2. Phuong phéap nghién ctu
22.1 Bo tri thi nghiém

Tring cau gai den duoc rira 1an 1 véi nuoc cat
va lan 2 v6i dung dich NaCl 0,1% dé loai bo tap
chat. Nguyéen lieu duoc xac dinh c6 ham luong
protein hoa tan ban dau la 82,43 + 0,17 mg/g. Sau
d6 100 g trisng cau gai den duoc nghién nhé va gia
nhiét & nhiét do 90°C trong thoi gian 15 phut dé
loai bé vi sinh vat bat loi va giup cho mot so
protein cao phan tt, lipid duoc cat mach, hé tro
cho qua trinh thay phan tiép theo. Mau sau dé
duogc thiy phan trong méi truong nudc & cac ti lé
nudc/nguyén lieu lan luot 1a: 0,5/1,0; 1,0/1,10;
1,5/1,0; 2,0/1,0; 2,5/1,0 (v/w), trong cac khoang ti
1é enzyme Alcalase b6 sung 1a 0,5%, 1,0%, 1,5%,
2,0%, 2,5% (w/v) v6i thoi gian thuy phan trong
cac khoang: 5; 5,5; 6; 6,5; 7 gio. Trong sudt qua
trinh thiy phén, nhiét d6 duoc duy tri & 45°C
(nhiét do toi wu clia enzyme hoat dong dugc nha
san xuat cong bo) va dich protein sé duoc khudy
déu bdi canh khudy tr dong ctia thiét bi thay phan.
Két thuc qua trinh thay phan, toan bo dich thay
phan duoc gia nhiét & 90°C trong thoi gian 15 phut
dé vo hoat enzyme. Dé tim phuong an toi uu,
phuong phap quy hoach bic hai Box - Behnken
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dugc str dung, t6i wu 3 yéu t6 véi 17 thi nghiém
trong d6 c6 5 thi nghiém lap tai két qua tot nhat
ting don yéu to [13].

222 Phuong phap dinh gid him Iluong
protein hod tan

Ham luong protein hoa tan duoc xac dinh
bing phuong phap Lowry. Phuong phap nay dua
trén co s& phttc chat dong protein khit hon hop
Photphomolipden - Photphovonphramat (thudc
thit Folin - Ciocalteu) tao phttc chiat mau xanh da
troi co @6 hap thu cuc dai & budc song 660 nm.
Cuong do6 mau ctia hon hop phan tng ti 1é thuan
voi néong do protein. Dua vao muc do hip thu
quang hoc ctia protein chudn, c6 thé xac dinh
dugc ham luong protein trong mau nghién ctru.

Tién hanh ldy chinh xac 0,5 mL dich chta
protein voi ham lwong thich hop cho vao éng
nghiém, thém vao d6 2 mL dung dich C, lac déu dé
yén trong 10 phut. Sau do them vao hon hop trong
ong nghiém 0,25 mL Folin 2N, lic déu va dé yen
trong 30 phut, mau vang ctia hén hop chuyén sang
mau xanh da troi va dat dén cuong d6 mau cuc dai.
Pem so mau cta hon hop trén may do quang &
budc song 660 nm, xac dinh tri s6 mat do quang
hoc (OD) ctia dung dich nghién cttu. Do trén may
3 lan lap lai va ldy tri s6 trung binh. Mau doi
chtmg: 0,5 mL dém cho vao 6ng nghiém, thém vao
d6 2 ml dung dich C va tiép theo duogc tién hanh
nhu mau thi nghiém.

Sau d6 pha loang dung dich g6c bang nuoc cat
v6i cac néng do 20, 40, 60, 80, 100, 120 pg/mL dé
tién hanh x4y dung dé thi chuin. X4c dinh mat do

quang cua day dung dich goc tuong ty nhu mau
can xac dinh protein néu trén. Mau doi ching: 1y
0,5 mL nudc cat cho vao ong nghiém, thém vao dé
2 mL dung dich C va cac budc tiép theo duoc tién
hanh nhu mau thi nghiém. Qua 3 lan lap lai thi
nghiém co6 thé xay dung duong hoi quy thé hién
moi quan heé gitta ndng do protein hoa tan va mat
d6 quang hoc.

2.3. Phuong phép xtt Iy s6 liéu

S6 liéu phan tich don yéu té qua trinh thuy
phan duoc phan tich phuong sai va so sanh cap doi
cac gia tri trung binh voi mtc o <0,05 bang phan
mém SPSS (version 20). Phan mém Design-Expert
(phién ban 7.1.5, Stat-Ease Inc., USA) duoc st
dung dé phan tich phuong sai (ANOVA), tinh toan
hé s6 ctia phuong trinh hoi quy va dé xuat giai
phap cho mé hinh tdi uvu hoéa.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng cia ti 1é nuéc bé sung

Thi nghiém nghién ctru anh huong cua ti lé
nudc bé sung duoc thiét ké theo mo hinh don
nhan t6. Trong d6 tring cau gai (100 g) duoc xay
nho, b6 sung enzyme véi ti le 1% (v/v), ti le
nudc/nguyén lieu thay d6i lan luot la: 0,5/1/0;
1,0/1,0; 1,5/1,0; 2,0/1,0 va 2,5/1,0 (v/w), sau do
thity phan & nhiét do 45°C trong 5,5 gi¢ tién hanh
do ham luong protein hoa tan tdng s6 cta dich sau
thity phan nham chon ra ty 1& nuéc/nguyén lieu
thich hop nhat. Két qua danh gia anh huéng cua ti
lé nuoc b6 sung dén qua trinh thuy phan protein
trong tring cau gai den duoc thé hién & bang 1.

Bang 1. Anh hudng cta ti 1é nuéc bd sung dén ham luong protein hoa tan téng s6
thu duoc ctia dich thily phan tring ciu gai

Tile nuéc/nguyén 0,5/1,0 1,0/1,0 1,5/1,0 2,0/1,0 2,5/1,0
lieu (v/w)
Ham luong protein
hoa tan téng s6 138,24°+ 0,16 | 160,24°+ 0,13 | 156,71°+ 0,21 | 153,81°+ 0,09 | 143,279+ 0,11
(mg/g)

Ghi chu: Cic gid tri trong cung mot hang coé chi s6 mii khdc nhau thi c6 swr khdc nhau & mitc ¥ nghia

a=0,05.

Dung moi dong vai tro rat quan trong trong su
hoat dong ctia enzyme, bén canh loai dung moi,
néong do dung moi thi ti 1é nguyén liéu va dung
moi cling sé anh huéng truc ti€p toi su ti€p xuc

ctia co chat va trung tam hoat dong ctia enzyme, tix
d6 anh hudng t6i hoat tinh xuc tac ctia enzyme
[14]. Tir két qua & bang 1 cho thdy thuy phan & ti
1é nuéc bé sung khac nhau sé duwoc ham luong
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protein hoa tan téng s6 khac nhau, néu ti le
nudc/nguyeén liéu cang 1on thi ham luong protein
hoa tan tdng s6 thu duoc lai cang c6 xu huong
giam. Két qua nay ciing twong tu nhu mét s6 cong
bo trudc d6 vé nghién ciru kha ning thiy phan
protein ctia enzyme Alcalase trong moi truong
nudc [14]. Nguoc lai, ham luong protein thu duoc
tang khi ti 1é nuéc/nguyén liéu ting tir ti lé 0,5/1,0
- 1,0/1,0. Protein hoa tan téng s6 cao nhat dat
160,24 = 0,13 mg/g tai ti Ie 1,0/1,0, day duoc coi la
ti Ié toi wu nhat gitra nudc va nguyén liéu tring cau
gai trong qua trinh thay phan ctia nghién cttu nay
khi nghién cttu su thay déi don nhan t6. Diéu nay
c6 thé duogc giai thich 1a khi luong dung méi qua
cao sé lam pha loang nong do san phdm, con khi ti
lé dung moi qua thap thi lai gy ra suw co6 dac co
chét va ca hai yéu t6 nay déu anh hudéng té6i kha

nang hoat dong to6i wu ctua enzyme [15]. Vay dé
dam bao thu duoc ham luwong protein hoa tan cao
nhat ti 1é nuéc/nguyen lieu 1a 1,0/1,0 duoc lua
chon 1am co sé cho cac thi nghiém ti€p theo.

3.2. Anh hudng ti 1& enzyme bé sung

Trong diéu kién thira co chat, néu ting néng
do enzyme thi qua trinh thuy phan xdy ra cang
manh. Khi nong d6 enzyme bao hoa véi nong do
co chat, du ting nong do6 enzyme bao nhiéu di nita
van toc qua trinh thuy phan rat it thay déi. Trimg
cau gai (100 g) duoc xay nhd, bé sung nudc theo
ty le 1: 1 (v/w), ty lé bé sung enzyme lan luot:
0,5%, 1%, 1,5%, 2%, 2,5% (v/v). Thity phan & nhiét do
45°C trong 5,5 gio tién hanh do ham luong protein
hoa tan téng s6 nhidm chon ra ty 1&¢ b6 sung
enzyme thich hop nhat. Két qua thé hién & bang 2.

Bang 2. Két qua nghién cttu lyra chon ti 1é enzyme alcalase bg sung thich hop

Tilée enzyme (%)

(mg/g)

0,5 1,0 1,5 2,0 2,5
(v/v)
Ham luong protein
hoa tan téng s6 | 160,26° £ 0,21 | 190,24*+ 0,13 | 190,30°+ 0,12 | 189,12*+0,16 | 189,14*+ 0,15

Ghi chu: Céc gid tri trong cung mot hang co chi s6 mi khac nhau thi co swr khac nhau ¢ muic y nghia

a=0,05.

T két qua bang 2 cho thay ty leé bé sung
enzyme c6 anh huong téi qua trinh thay phan. Voi
ty 1é b6 sung enzyme la 0,5% ham luong protein
hoa tan téng s6 thu duoc 1a thiap nhat (160,26 +
0,21 mg/g), do v6i luong enzyme nay chuwa da dé
thtly phan hét luong mau. Khi tiép tuc tang luong
enzyme lén 1% thi ham luong protein hoa tan téng
s6 thu dugc tang nhanh (190,24 + 0,13 mg/g). Tiép
tuc tang luong enzyme bé sung léen 1,5%, 2,0%,
2,5%, ham luong protein hoa tan tdng s6 thu duoc
so voi ty 1é b6 sung 1% 1a gidm nhe nhung khong
c6 su khac biét & mtc y nghia o = 0,05. Diéu nay
c6 thé giai thich do ty lé enzyme 1a 1% da da thay
phan hét luong co chat. So sanh véi nghién ctu
cting stt dung enzyme Alcalase dé thiy phan trimg
cau gai vang (7ripneustes gratilla), cho thay ti 1¢

enzyme b6 sung 1% (v/v) ciing cho ham luong
protein hoa tan téng s6 thu duoc 1a 16n nhat va
khong ting néu nhu tiép tuc ting luong enzyme
[16]. Nghién ctru ctia Monirul Islam va cs (2022)
cho thay, v6i ciing mot loai enzyme Alcalase, cung
hoat d6 va nha san xuat, khi duoc dung dé thay
phan protein ctia dau tuong, thi ti 1& enzyme bd
sung hiéu qua nhat 1a 1%, khi tiép tuc ting ti lé
enzyme lén t6i 2,5 va 3% thi hiéu qua thiy phan lai
thay ddi khong dang ké [17]. Do vay nghién ctru
da lua chon ty 1é bd sung enzyme 1a 1% (so voi
trong luong tuoi nguyén liéu) cho cac thi nghiém
don nhan t6 tiép theo.

3.3. Anh hudng ciia thoi gian thuy phan

Thoi gian thuy phan anh huéng 16n dén hiéu
qua cta qua trinh thuy phan do enzyme tic dong
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vao chat luong ctia san pham, thoi gian thiy phan
kéo dai sé lam giam ham luong protein hoa tan thu
duoc [18]. Anwar Noman va cs (2019), khi tién
hanh thily phan protein bang enzyme Alcalase,
qua trinh phan cit mach peptit dién ra manh mé
vao nhimng gid dau, sau dé no chi xay ra voi toc do
cham hon nhiéu va sé cé xu huéng giam [19]. Bén
canh d6 viec kéo dai qua trinh thay phan co thé
dan t6i su tham nhap cta cac vi sinh vat khong
mong mudn va hinh thanh nhiéu san phdm phu, co6

tac dong khong tot téi san phdm protein hoa tan.
Tién hanh nghién cttu anh huwong cta thoi gian
thay phan, véi cac khoang thoi gian nhu sau: 5 gio,
5,5; 6; 6,5; 7 gio. Khéi lwong mau st dung 1a 100 g
tring ciu gai den vdi cac thong so6 vé ty 1é b6 sung
nudc, ty 1é enzyme da duoc toi wu & cac thi nghiém
trén, nhiét do duoc git c6 dinh 45°C trong sudt
qué trinh thay phan. Theo doi tién trinh thiy phan
va ham luong protein hoa tan téng s6 duoc thé
hién & bang 3.

Béng 3. Anh hudng ctia thoi gian thuy phan dén ham luong protein
hoa tan téng s6 thu duoc tir trimg ciu gai den

Thoi gian thuy
5,0 5,5 6,0 6,5 7,0
phan (gio)
Ham luong protein
hoa tan téng so 168,199+ 0,13 | 190,25°+ 0,16 | 210,13+ 0,12 | 210,15*+ 0,14 | 197,35°+ 0,17
(mg/g)

Ghi chu: Cic gid tri trong cung mot hang co chi s6 mii khdc nhau thi c¢é swr khdc nhau ¢ mitc ¥ nghia

a=0,05.

Két qua & bang 3 cho thay, thoi gian thiy phan
thuc sy anh huéng t6i ham luong protein hoa tan
thu duoc cé trong dich thay phan. Nhin chung,
trong khoang thoi gian tir 5,0 t6i 6,5 gio, thoi gian
thily phan ting ham luong protein hoa tan thu
duoc tang. Hiéu qua thay phan thu duwoc dat cao
nhat thé hién thong qua ham luong protein hoa tan
thu duoc cao nhat khi thoi gian thiy phan dat 6,0
gio. Tuy nhién, khi tiép tuc ting thoi gian thay
phan lén 6,5 gi¢ thi ham luong protein hoa tan thu
dugc gan nhu khong c6 su thay déi, thé hien & gia
tri chi s6 ma cta hai gia tri protein hoa tan thu
duoc 13 giong nhau. Bén canh d6, khi thoi gian
thay phan tang 1én 7 gio, thi ham lugng protein
hoa tan thu duoc c6 su giam ro rét chi dat 197,35 +
0,17 mg/g. Diéu nay c6 thé duoc giai thich ring tai

thoi diém sau 6 gio thi toan bo co chat da duoc

thiy phan hoan toan. Nhu vay thoi gian thily phan
thich hop nhat duoc Iwa chon cho thi nghiém don
nhan t6 13 6 gid, va duoc st dung dé tinh toan qua
trinh t6i wru hoa.

3.4. T8i tu hoa qua trinh thity phan protein tir
trimg ciu gai den bing enzyme Alcalase theo
phuong phap quy hoach bac hai

Thi nghiém t6i vu hoa qué trinh thuy phan
protein tir tring cau gai den duoc thiét ké thi
nghiém bang moé hinh Box-Behnken, véi ba bién
ba cap do va 17 don vi thi nghiém va 3 lan lap lai
voi cac bién duoc lua chon. Cac nhan té duoc toi
uu bao gém ti 1é enzyme (X1) & muc (-1, 0, +1)
tuong tmg (0,5%, 1,0%, 1,5%); ti lé nudc/nguyén
lieu X2) & muc (-1, 0, +1) 1a (0,5 mL/g, 1,0 mL/g,
1,5 mL/g) va thoi gian thuy phan (X3) ¢ miuc (-1,
0, +1) 1a (5,5 gio; 6,0 giv; 6,5 giv).
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Bang 4. Ma tran thuc nghiém Box-Behnken ba yéu t6 va ham liugng protein hoa tan thu dugc
trong cac diéu kién tach chiét khac nhau

Bién thuc
Ham luong protein hoa tan
N A-Tile B -Nuéc/nguyén | C-Thoi gian thuy (mg/g nguyén liéu)
enzyme lieu phan
1 0,50 0,50 6,00 89,90
2 1,50 0,50 6,00 126,09
3 0,50 1,50 6,00 43,33
4 1,50 1,50 6,00 149,95
5 0,50 1,00 5,50 30,23
6 1,50 1,00 5,50 44,04
7 0,50 1,00 6,50 42,69
8 1,50 1,00 6,50 192,09
9 1,00 0,50 5,50 20,75
10 1,00 1,50 5,50 36,94
11 1,00 0,50 6,50 125,05
12 1,00 1,50 6,50 101,20
13 1,00 1,00 6,00 209,87
14 1,00 1,00 6,00 204,81
15 1,00 1,00 6,00 203,11
16 1,00 1,00 6,00 197,55
17 1,00 1,00 6,00 200,35

Ghi chu: A: 11 Ié enzyme (%),; B: T1 Ié gitia nuoc/nguyén liéu (mlL/g); C: Thoi gian thuy phan (gio).

Ap dung phuong phéap phan tich hoi quy cac
s6 lieu thuc nghiém, thu duoc mo hinh da thic bac
hai thé hién ham luong protein hoa tan téng s6 co
trong dich sau thiy phan nhu sau:

Y = 203,14 + 37,05*A - 3,74*B + 39,88*C +
17,50*A*B + 31,40*A*C - 10,01*B*C - 48,57*A? -
52,35*B? - 79,80*C?

Trong d6: Y 1a ham luong protein hoa tan thu
duoc, cac gia tri A, B, C lan luot 1a cac gia tri cta
cac yéu t0 A: Ti lé enzyme (%); B: Ti le gifra
nudc/nguyeén lieu (mL/g); C: Thoi gian thuy phan
(gi0). Xem xét anh hudng ctia timg yéu to (khi cac
yéu t6 khac duoc git & mic trung binh trong
khoang chay cta ching). Theo phuong trinh héi
quy thu duoc cho thdy, yéu t6 anh huéng dén ham
lwong protein hoa tan 1a nhiet do, tiép dén 1a ti le
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nudc/nguyén lieu va thoi gian thay phan. Phan
tich ANOVA duoc stt dung dé danh gia mo hinh.

Két qua phan tich ANOVA duoc thé hién qua bang
5.

Bang 5. Phan tich phuong sai ANOVA ctia mé hinh thily phén tritng ciu gai den

Nguén SS DF MS Chuan F Giatri P
Model 82950,89 9 9216,17 386,26 <0,0001
A-Ty 1é enzyme 10984,44 1 10984,44 460,34 <0,0001
B-Nudc/nguyén liéu 112,13 1 112,13 4,70 0,0668
C-Thoi gian thiy phan 12725,87 1 12725,87 533,32 <0,0001
AB 1225,35 1 1225,35 51,35 0,0002
AC 3943,34 1 3943,34 165,26 < 0,0001
BC 400,80 1 400,80 16,80 0,0046
Az 9934,56 1 9934,56 416,34 < 0,0001
B2 11539,59 1 11539,59 483,61 <0,0001
Cc2 26813,98 1 26813,98 1123,73 <0,0001
Residual 167,03 7 23,86
Lack of Fit 79,92 3 26,64 1,22 0,4101
Sai s6 87,11 4 21,78
SS téng sO 83117,93 16

Ghi chu: SS: Tong phuong sai; DF: Bac tw do; MS: Trung binh phirong sai; Chudn F: Chudn Fisher;
Residual Phan du; “Lack of Fit”- Chuin ddnh gii do khong tuong thich ciia moé hinh voi thuc nghiém.

Kiém tra su c6 y nghia va su tuong thich cta
mo hinh duogc tién hanh bing phan tich bang 5,
phan tich ANOVA cho théy gia tri xac suét ctia mo
hinh P-value < 0,0001 < 0,05 do d6 mo6 hinh duoc
lura chon ¢6 y nghia. He s6 hoi quy R? = 0,9954. Két
qua nay cho thay, cé 99,54% so6 liéu thuc nghiém
tuong thich voi s6 liéu tién doan ctia moé hinh. St
dung phuong phap ham ky vong dé t6i wu ham
luong protein hoa tan tdng s6 thu duogc tir dich
thuy phan tring cau gai bang phan mém Design-
Expert (DX 7.1.5). Hinh 1 cho thdy, mé hinh tuong
tac gitra ti 1& enzyme va thoi gian thuy phén (ti 1é

nudc/nguyeén lieu duge gitt & muirc trung binh) 1a

NONG NGHIEP VA PHAT TRIEN NONG THON

l16n nhat, tiép dén d6 mo hinh tuong tac giira ti 1é
enzyme va ti 1é nudéc/nguyén liéu (thoi gian thuy
phan duoc gitt & muc trung binh) va it tuong tac
nhat mo hinh tuong tic giira ti 1€ nuéc/nguyén liéu
va thoi gian thuy phan (i 1é enzym duoc gitt & mic
trung binh). Trong do6, phuong an tot nhat dé cuc
dai ham muc tiéu la: ti 1é enzyme 1,32%, ti 1é
nudc/nguyén lieu 0,88/1,0 mL/g nguyén liéu, thoi
gian thuy phan 6,13 gi¢. Khi @6 ham luong protein
hoa tan téng s6 dat duoc trong cac diéu kién trén
theo tinh toan 1a 212,63 mg/g tring cau gai (Hinh
1) két qua nay c6 do twong thich cao so voi két qua

kiém tra bing thuc nghiém.
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HL protein htan

B Nuoe/ NL N = A Tyle enzyme

HL protein htan

C: TG thuy phan

HL protein htan

C: TG thuy phan s — s ATy le enzyme

(b)

B: Nuoe/ NL

Hinh 1. Bé mit d4p tmg ham hrong protein hoa tan téng s6

(a): Mo hinh tuong téc giiia i 1é enzyme va ti 1é nuoc/nguyén liéu (thoi gian thuy phan duoc git ¢
mufe trung binh)

(b): Mo hinh tuong tic giiia t Ié enzyme va thoi gian thuy phan (¢ Ié nuoc/nguyén liéu duoc giiv
0 mifc trung binh)
(c): Mo hinh tuong tic giita tf Ié nuoc/nguyén liéu va thoi gian thuy phan (1 1é enzym duoc giiv
o muic trung binh)

Ty le enzyme = 1.32

Nuoc/ NL = 0.88

TG thuy phan = 6.13

Desirability = 1.000

20.75 209.87

HL protein htan = 212.63

Hinh 2. Ham ky vong va diéu kién t6i uvu ham heong protein hoa tan tdng s6

4. KET LUAN

Trong nghién ctu nay ti 16 nuéc/nguyén liéu,
ti 1é enzyme Alcalase bé sung, thoi gian xt ly déu
anh huong t6i qua trinh thu nhan protein hoa tan
tong s6 tir qua trinh thiy phan ciu gai den. O diéu
kién nghién cttu don nhan td, cac thong s6 phu
hop nhat twong tng 1a 1/1 (w/v), 1% va 6 gio. Dua

trén cac nghién ctru don nhan t6, da tim duoc diéu
kién t6i wu qua trinh thuy phan protein ti trimg
cau gai den bao gdm nong do enzyme 1,32%, ti 1é
nudc/nguyen lieu 1a 0,88/1 (mL/g), thoi gian thiy
phan 1a 6,13 gio. Trong diéu kién nay ham luong
protein hoa tan téng s6 dat 212,63 mg/g nguyén
lieu trimg cau gai den tang 2,58 lan so voi ham
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lwong protein hoa tan ban dau ctia mau trimg cau
gai nguyén liéu.
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THE RESEARCH ON THE OPTIMIZATION OF PROTEIN HYDROLYSIS FROM EGG OF
SEA URCHIN Diadema savignyiBY ALCALASE

Doan Lan Phuong®*, Dinh Thi Kim Hoa?3,
Luu Hong Son®, Nguyen Lan Nhi*

!Institute of Natural Products Chemistry, Vietnam Academy of Science and Technology
23Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University

 Phenikaa University

Summary

Sea urchin Diadema savignyiis a typical invertebrate of the phylum Echinodermata of marine animals
living in shallow tropical waters, in Vietnam, it is often called by the name black sea urchin. Black sea
urchin eggs are considered a nutritious food because they contain high levels of lipids and proteins,
especially full of essential fatty acids and amino acids. Analysis of protein composition showed that in
sea urchin eggs, there are all essential amino acids such as valine, leuxin, isoleuxin, threonin,
methionine, phenylalanine, lysine and histidine. Today, the use of enzymes to hydrolyze proteins is an
effective processing method in the food industry to improve the nutritional quality of products.
Hydrolysis has the effect of breaking peptide bonds to convert long-chain proteins into oligopeptides,
short-chain peptides and free amino acids, which will help improve the absorption of these nutrients
for humans and animals. This report refers to the research on optimizing the parameters of the
hydrolysis of black sea urchin eggs that has initial soluble protein of 82.43 + 0.17 mg/g. First of all, the
results of research on the influence of single factors on the hydrolysis of Diadema savignyi eggs by
Alcalase enzyme are presented, thereby selecting the technological factors that have the greatest
influence on the soluble protein content for optimizing hydrolysis. The results show the ratio of
water/material; the percentage of enzyme addition and hydrolysis time are the factors that most affect
the hydrolysis of black sea urchin eggs. Optimal conditions were found including: water/material ratio
0.88/1.0 (mL/g); the percentage of additional enzymes is 1.32%; hydrolysis time is 6.13 hours. With
this optimal condition, the total soluble protein content was 212.63 mg/g that increased 2.58 times
compared with the initial soluble protein of fresh black sea urchin egg material.

Keywords: Diadema savignyi, soluble protein, hydrolyzed, optimized, sea urchin egg.
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