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NGHIEN CUU THUY PHAN PAU CA MO (Scaridae)
BANG SU KET HQOP ENZYME

P Trong Son*, Pham Thi Hién
Truong Pai hoc Nha Trang
Ngay nhgn bai: 30/08/2021; Ngay nhdn dang: 06/10/2021

Tom tit

Ngi dung bai b&o nay tap trung nghién cizu vé diéu kién thuiy phan protein tir dau ca M6
(Scaridae) bang két hop hai enzyme Protamex va enzyme Flavourzyme. Két qud cho thdy diéu
kién thiy phan thich hop nhat & giai doan dau thiiy phén bang enzyme Protamex la ty 1é enzyme
1a 0,2% so véi khai lwong nguyén liéu, nhiér dg 50°C va thoi gian thiy phan 1a 2 gio va giai
doan sau thity phan bang enzyme Flavourzyme la ty 1é enzyme 1a 0,3% so véi khoi liong
nguyén liéu, nhiér @ 50°C va thoi gian thiy phan 1a 3 gio. San pham thiy phan protein tir dau
cd M6 ¢ ham long nito tong sé (12,60¢/1), nito axit amin (6,75g/1), ham herong NHs (1,19g/1),
ham Iwong lipit thdp (0,58g/1). Két qua nghién citu ciing chi ra rang san pham thiy phan
protein thu dwoC tir dau ca Mo chira ham heong axit amin khéng thay thé cao (7,92g/l) va ty 1é
axit amin khdng thay thé so vdi tong so axit amin cao (61,02%). Nhitng két qud nay cho thdy
san pham thiy phan nay co tiém ndng 1ng dung trong san xudt thire dn cho dong vat nudi va

trong linh vut thuc phafm.

Tir khoa: Pdu cd Mo, Flavourzyme, Protamex, thuiy phan, san pham thiy phan protein

1. Pit vén dé

Nguyén liéu ca MO la mot loai
nguyén lidu c6 gia tri kinh té cao dang dugc
quan tdm va khai thac trong moi truong
nude bién man. Ngay nay, cac nudc trén
thé gii néi chung ciing nhu Viét Nam noi
riéng dang sir dung cac san pham duogc lam
tir c& M6 nhu san pham ca M6 phi 1& va ca
M6 dong lanh. Vi thé, dé dap ung dugc nhu
cau do, da c6 mot sd nha may san Xuét cé
M6 dugce thanh 1ap. Tinh Khanh Hoa cé
nha may ché bién thiy san Tin Thinh va
nha may ché bién thuy san F17. Tai Quang
Ngai, cong ty TNHH Dai Duong Xanh
cling san xuat cac mat hang vé ca Mo. Dé
cho nha may hoat dong lién tuc thi ngudn
¢4 M6 khai thac duoc phai doi dao, cé trix
lwong 16n. Sau qua trinh ché bién cac san
pham c4 M6 thi luong nguyén liéu con lai
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chiém ty 18 kha cao chu yéu déu va xuong.
Do vy, can phai ¢ bién phap thich hop dé
tan dung luong nguyén li¢u con lai nay.
Qua trinh ché bién c4 M6 d3 tao ra mot
luong dang ké nguyén lidu con lai ma trudc
day dugc coi 1 phé liéu, chiém khoang 40
— 50%, bao gdbm dau, xuwong, da va ndi tang
(Nguyén Thi M§ Huong, 2012). Pay sé la
mot ngudn ddy tiém ning dé tin dung san
Xuat cac san pham hitu ich, trong d6 dic
biét 1a san pham thuy phan protein. Do do,
hudng nghién tan dung cac nguyén li€u con
lai tir qué trinh ché bién c4 M6 ¢ nhidu y
nghia thiét thuc, khong chi tao ra san pham
gia tri gia ting ma con gop phan giai quyét
van d& 6 nhim méi truong. Vi vy, muc
tiéu ciia nghién ciru nay la xac dinh diéu
kién thuy phan thich hop ddi voi dau ca M6
bang su két hop hai loai enzyme Protamex
va enzyme Flavourzyme (Nguyén Thi My
Huong, 2012; Liaset va cong su, 2002;
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Nguyen, HT.M va cong su, 2011), bao
g0m xac dinh ty 1é enzyme thiy phan, nhiét
d6 va thoi gian thiy phan dé thu dugc dich
thiy phan véi chat lwong va hiéu qua cao.
Bén canh d6, chét luong san phém thuy
phan & diéu kién thich hop s& dugc danh
gia. Tur d6, sir dung san pham thay phan
nay trong san xuit bot ném, bd sung dé
taing ham luong dam cho nudc mam, bd
sung vao thirc an chin nudi dé ting thanh
phan dinh dudng. ...
2. Vat liéu va phwong phap nghién ciru
2.1. Vit liéu nghién ctu
2.1.1. Dau cd M6

St dung dau ca M6 trong nghién
ctru nay 1a loai C4 M6 cham (hay ca Mo
den) duoc thu mua tai cong ty TNHH Tin
Thinh. Nguyén liéu ¢ trang thai dong lanh
dugc rd dong, xay nho va tron déu bang
may tron trude khi duoc bao goi trong cac
thi PA hat chan khdng (500 g/tai). Céc tui
nay duoc bao quan ¢ nhiét do -200C cho
tai khi str dung.

2.1.2. Enzyme

Protamex va Flavouzyme la cac
enzyme Protease dung cho thuy phén
protein dugc cung cap bai Cong ty
Novozyme cta Pan Mach.

Protamex la mot endo- protease cé
ngudn gdc tir vi khuan Bacillus, ¢6 hoat do
1,5 AU ( Anson Units)/g, diéu kién thich
hop cho Protamex hoat dong & nhiét do 35-
60° C, pH = 5,5-7,5.

Flavourzyme c¢6 ngudn gbc tir
Aspergillus oryzae c6 hoat ¢ 500 LAPU/g.

Flavourzyme c¢6 ca hoat tinh cua
endoprotease va exopeptidase nhung chu
yéu 1a exopeptidase (Kamnerdpetch va
cong su, 2007). Biéu kién thich hop cho
Flavourzyme hoat dong: nhiét do tir 50-55°
C, pH =5,0- 7,0.

2.2. Phwong phap nghién ciru

2.2.1. So d6 qui trinh thuy phan protein tir
dau c& Mo bang enzyme cdn nghién citu
(Hinh 1)

Ti huyét minh ndi dung nghién cvru:

Dau ca Mo xay nho & trang thai dong
lanh, dugc rd dong trong ta lanh qua dém,
sau d6 thuy phan bang enzyme Protamex
va Flavourzyme.

Giai doan dau tién hanh thuy phan
bang enzym Protamex dé xac dinh duoc ty
Ié enzyme so véi nguyén liéu thich hop cho
qua trinh thity phan (0,1 - 0,5%), nhiét do
(45-65°C) va thoi gian thuy phan (1-6h),
cac thong s6 cb dinh gom: ty 18
nuéc/nguyén ligu 1a 1/1, pH ty nhién. Két
thiic giai doan dau thuy phan bang enzyme
Protamex, tién hanh giai doan sau nghién
ctru ché do thuy phan enzyme Flavourzyme.
Nghién ctru xac dinh diéu kién thity phan
bang enzyme Flavourzyme vé ty |é enzyme
so v&i nguyén liéu thich hgp cho qua trinh
thay phan (0,1 - 0,5%), nhiét do (45-65°C)
va thoi gian thuy phan (1-6h) thich hop.

Két thdc qua trinh thuy phan, enzyme
dugc we ché ¢ 95°C trong 15 phat. HAn hop
thity phan thu dwoc cho qua rdy dé tach
riéng phan ran (xwong) va phan dich loc
thay phan. Phan dich loc thuy phan nay
duoc ly tam véi tée do 6.000 vong/phit &
4°C trong 30 phut. Sau khi ly tdm, thu dugc
3 phan: Lép trén cung la dau, 16p gitra l1a
dich thuy phén va can ly tam ¢ day. Dich
thay phén thu dugc dem danh gia cac chi
tiéu do thay phan, hiéu suat thu hdi Nito va
ham luong nito ammoniac dé lya chon cac
théng sé nghién ctu thich hop.
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PAau cad M6 xay nhé

Piéu kién thiy phan:
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Panh gia cac chi tiéu: Do thuy phan, hiéu suat thu hoi Nito va ham luong nito

Hinh 1. Qua trinh thiy phan protein tir ddu cd M6 bang enzyme Protamex va Flavourzyme

2.2.2. Phuwong phap phan tich
Ham lugng nudc, tro va protein dugc Xac
dinh theo phuong phap AOAC (1990).
Ham luong lipit dugc xac dinh theo
phuong phap Folch va cong su (1957).
Ham lugng nito ammoniac theo phuong
phap chung cit 16i cubn bang hoi nudc.
Do thuy phan dugc xac dinh theo phuong
phap DNFB nhu da dugc mo ta boi Nguyen
va cong su (2011).
Hiéu suét thu hdi Nito duoc xac dinh theo
Liaset va cong su (2002) nhu sau:

Thu hdi Nito (%) = Luong Nito
tong s6 trong san pham thiy phan (g) x
100/lwong Nito tong s trong dau ca M6
xay nho dem thuy phén (g).

Phan tich thanh phan cac axit amin
duoc thuc hién trén hé théng sdc ky hi¢u

nang cao HPLC (Shimadzu, CBM-10A,
Japan), voi dau do UV-Vis (SPD-10A), sir
dung cot CTO-10A.
2.2.3. Phwong phdp xit Ii 56 liéu

S6 liéu bao cao la trung binh cua 3 lan
phan tich. Két qua duoc phan tich thong ké
sir dung phin mém SPSS 13.0. Gia tri p <
0,05 dugc xem 1a c6 y nghia vé mat thong ké.
3. Két qua nghién ciru va thao luan
3.1. Két qua xac dinh thanh phan hoa
hoc co ban ciia diu c4 Mé

Thanh phan héa hoc co ban cua dau

cad M6 duoc thé hién trong bang 1. Két qua
cho thay dau ca M6 chua cac thanh phan co
ban bao gém nudéc, protein, lipit va khoang
lan luot 12: 72,33%, 14,94%, 4,2% va 8,42
%. Két qua ciing cho thdy thanh phan
protein, lipit va khodng kha cao. Khi so

- Ty 1€ enzyme/nguyén liéu
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sanh voi loai ca4 khac chang han theo
Nguyén Thi My Huong (2011) di cong bd
thanh phan hda hoc co ban cua dau ca Ngur
vay vang gém protein, lipit va khoang lan
luot la: 14,80%, 13,5% va 11,8%. Vi vay,
dau cad M6 c6 thé su dung dé thu hoi
protein phuc vu cho c&c muc dich khac
nhau nhu: San xuat dich thuy phan dé tng
dung trong san xuat nuéc mam, bot ném, ...
Bdng 1. Thanh phan héa hoc co ban ciia déau

ca Mo
Thanh phan Ham luong (%)
Nudce 72,33+ 0,15
Protein 14,94+ 0,03
Lipit 4,2 +0,05
Tro 8,42 +0,10

3.2. Xac dinh céc théng sé thich hep cho
qué trinh thiy phan diu c4 Mé bang két
hop hai enzyme Protamex va Flavourzyme
3.2.1. Két qud xdc dinh céc théng sé thich
hep cho qué trinh thiy phédn dau ca Mo
bang enzyme Protamex ¢ giai doan ddu
3.2.1.1.Xdc dinh dnh huong cua ty Ié
enzyme Protamex dén quéa trinh thiy phan
dau c& M6

Anh huéng coa ty 1& enzyme
Protamex dén qué trinh thuy phan duogc
trinh bay trong Hinh 2. Hinh 2A cho thiy
anh huong cua ty & enzyme Protamex dén
d6 thay phan (DH). Két qua cho thay khi
tang ty & enzyme Protamex tir 0,1% dén
0,2% thi gia tri DH tang mot cach dang ké
tir 26,74% dén 39,06%. Tuy nhién gia tri
DH giam khi tang ty 1€ enzyme tir 0,3%
dén 0,5%. Két qua nay ciing duoc ghi nhan
boi hiéu suat thu hoi nito (Hinh 2B). Khi
tang ty 1¢ enzyme Protamex tir 0,1% dén
0,2% thi hiéu suat thu hoi nito ting mot
cach dang ké tir 56,40% dén 61,76%.

Khong c6 sy khac nhau c6 y nghia vé su
thu hoi nito & mau ty Ié hai enzyme 0,2%
dén 0,5%. Két qua nay ciing c6 xu hudng
tuong tu nhu két qua thay phan tir nguyén
lieu con lai cua qua trinh ché bién ca ngur
(Guerard va cong su, 2002). Bén canh d6
thuy phan va hiéu suat thu hdi nito thi ham
lugng nito amoniac trong dich thay phén
cling 12 mot thdng s can quan tdm. Hinh
2C chi ra anh hudng cua ty I¢ enzyme
Protamex dén ham lugng nito amoniac
trong dich thay phan. Nhin chung, khi tang
ty 1€ enzyme thi ham lugng nito amoniac
¢6 xu hudng tang. Tuy nhién, ty 1€ enzyme
tr 0.2% dén 0,5% thi ham lugng nito
amoniac tang khong dang ké.

D¢ thuy phan tang khi tang ty 1¢
enzyme Protamex c6 thé dugc giai thich 1a
do khi ty 1€ enzyme Protamex tang thi qua
trinh thay phéan cat mach polypeptide dé tao
thanh cac doan peptid ngin hon va céc axit
amin xay ra manh hon din dén lam ting
hiéu sudt thu héi Nito cling nhur 1am ting
ham lugng Nito amoniac trong dich dam
thiay phan. Sy gia tdng ham lugng nito
amoniac trong dich thuy phan khi ty I¢
enzyme ting co thé 1a két qua kéo theo ciia
viéc ting do thiiy phan ciing nhu hiéu suét
thu hdi nito vi rang khi d6 thuy phan ting
ciing nhu hiéu suat thu hdi nito ting s& xtic
tién qua trinh chuyén héa cac san pham
thiy phan nay thanh NH3z bdi vi sinh vét.

Tir két qua phan tich trén cho thiy
rang & ty 1& enzyme Protamex bang 0,2%
cho do thily phan va hi¢u suat thu hoi nito
cao va ham lugng nito amoniac & muc cho
phép. Vi vay, t61 chon ty 1¢ enzyme
Protamex thich hop 1a 0,2% dé tiép tuc
nghién ctru cac thong sb cua qua trinh thuy
phan.
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Hinh 2. Anh hwong cua ty 1é enzyme Protamex dén dé thiyy phan (A), hiéu sudt thu hoi Nito (B)
va ham lwong nito amoniac (C). Gid tri dwoc trinh bay 12 gia tri trung binh + d@é 1éch chuan,
cac cha cai khac nhau chi ra su khac biéz ¢é y nghia thong ké (p < 0,05).

3.2.1.2. Anh hwéng cua nhiét dé thity phdn dén qué trinh thiy phdn dau c& M6
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Hinh 3. Anh hwong cua nhiét dg dén dé thity phan (A), hiéu sudt thu hoi Nito (B) va ham heong
nito amoniac (C). Gid tri dwoc trinh bay |& gié trj trung binh + dg |éch chudn, cac chi cai khac
nhau chi ra sy khac biét ¢6 y nghia thong ké (p < 0,05).

Két qua nghién cau cho thiy khi
tang nhiét do thuy phan tir 45°C dén 50° C
thi d6 thiy phan ting tir 27,83% dén
34,73% (Hinh 3A). Tuy nhién, khi tang
nhiét @6 thiry phan Ién 55°C, 60°C, 65°C thi
d6 thuy phan lan luot giam xubng 34,15%,
32,52%, 30,42%. Xu hudng nay cling xay
ra twong ty Véi hiéu suat thu hdi Nito cu thé
1a khi ting nhiét do tir 45°C dén 50°C thi
hiéu suat thu hdi Nito ting tir 56,59% dén
65,23% nhung khi tiép tuc ting nhiét do
thay phéan lén 55°C, 60°C, 65°C thi hiéu
suat thu hdi Nito giam lan luot 1a 63,94%,
62,28%, 61,24% (Hinh 3B). Két qua nay
tuong tu V6i két qua nghién ctu cua Liaset
va cong su (2002) khi nghién ctu thu hoi

nito trong qua trinh thuy phan xwong c4 hoi
bang Protamex. C4c tAc gia nay ciing cho
thay nhiét do anh huong dén do6 thiy phan.
Do thuy phan va hiéu suit thu héi Nito dat
cao nhat khi thuy phan ¢ nhiét d6 50°C.
Nguyén nhan dugc gai thich nhu sau: Do &
nhiét d6 nay thi enzyme Protamex hoat
dong manh nhit. Khi nhiét do thdp hon
hoic cao hon 50°C thi hoat tinh cua
enzyme Protamex giam xubng, dan dén do
thiy phan va hiéu suat thu hoi nito thap
hon so voi nhiét 6 50°C. Di véi ham
lugng nito amoniac trong dich dam thuy
phan thi c¢6 xu hudng giam xudng cu thé 1a
khi ting nhiét do thuy phan tir 45°C dén
65°C thi ham lugng nito amoniac giam tir
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1,20 (g./) xudng 0,92 (g/l) (Hinh 3C). Piéu
nay dugc giai thich: c6 thé 1a do trong
khoang nhiét d6 nay thi su tang nhiét d6 da
lam &c ché hoat dong cua vi sinh vat gay
théi dan dén han ché su phan huy cua cac

axit amin nén ham lugng nito amoniac
giam. Tur két qua nghién ciu chon nhiét do
thay phan thich hop bing enzyme
Protamex la 50°C.

3.2.1.3.4Anh hurong cua thoi gian thiy phdn dén qué trinh thiy phdn dau cd M6
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Hinh 4. Anh hwong cia thoi gian thiy phdn dén dg thaiy phan (A), hiéu sudt thu hoi Nitor (B) va
ham lwong nito- amoniac (C). Gia tri duroc trinh bay 12 gia tri trung binh + d@é 1éch chudan, céac
chir cai khac nhau chi ra su khac biét c6 y nghia thong ké (p < 0,05).

Anh huéng cua thoi gian thay phan
dén qua trinh thuy phan dau ca Mo duoc
thé hién trén Hinh 4. Hinh 4A cho thay anh
huong cua thoi gian thay phan 1én do thuy
phan. Két qua cho thay khi ting thoi gian
thuy phéan tir 1 gio 1én 6 gio thi gia tri DH
tang dang ké theo thoi gian thiy phan. Cu
thé, thoi gian thay phan tir 1 gio dén 2 gio
thi DH tang tir 29,68% dén 34,92% va gia
tri DH ting khong dang ké khi ting thoi
gian thiy phan tir 3 gio dén 6 gio. Khong
¢6 sy khac nhau c6 y nghia vé d6 thuy phan
giita cAc mau véi thoi gian 2 gio va 6 gio.
Két qua nay ciing twong ty nhu két qua
thay phan tir dau ca hoi (Gbogouri va cong
su, 2004), dau ca sardine (Souissi va cong
su, 2007). Di véi anh huong cua thoi gian
thity phan dén higu suat thu hoi nito thé
hién ¢ Hinh 4B, két qua nghién ctu cho
thay, khi thoi gian thuy phan ting tir 1 gio
dén 2 gio thi  hiéu suat thu hoi nito ting
dang ké tir 57,79% lén dén 60,73%. Diéu

nay phu hop véi cdc cong trinh nghién cuu
trude day ciing da cho thiy sy hoa tan nito
(hay protein) dudi tdc dung cua enzyme
trong qua trinh thuy phan tang theo thoi
gian thuy phan (Liaset va coéng su, 2002;
Aspmo va cong sy, 2005). Khi tiép tuc ting
thoi gian hon 2 gio thi hiéu suét thu hoi
nito ting khong dang ké. Ham luong nito
amoniac tang theo thoi gian thuy phan. Cu
thé tir 1 gio dén 2 gio thuy phan thi ham
lugng nito amoniac tang manh tu
0,76(gN/1) dén 1,01(gN/l) (Hinh 4C) va
ham lugng nito amoniac ting nhe ¢ khoang
thoi gian 3 gio dén 6 gio. Dicu nay duoc
giai thich nhu sau: Thoi gian thuy phan
tang dan dén cac lién két peptid bi cat mach
cang nhiéu, tao ra nhiéu peptid va axit
amin. Vi vay, khi tang thoi gian thuy phan
thi do thay phan va hiéu suat thu hoi nito
tang. Sau do, cang tang thoi gian thuy phan
thi do thuy phan ting cham. Ham luong
nito amoniac c¢6 xu hudng tang theo thoi
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gian thuy phén la do thoi gian thuy phén
cang dai thi vi sinh vat gay thdi rita cang co
diéu kién dé hoat dong hon nén ham lugng
nito amoniac tao ra cang nhiéu hon. Tir két
qua phan tich trén cho thay thoi gian thay
phan thich hop cho qué trinh thiry phan dau
cd MO & giai doan dau biang enzyme
Protamex la 2 gio.

3.3. Két qua xac dinh thdng sé thich hop

cho qua trinh thily phan diu ca M6 bang
enzyme Flavourzyme é giai doan sau caa
qua trinh thay phan
3.3.1. Anh huwong cua tp lé enzyme
Flavourzyme d@én qua trinh thiy phdn dau
ca Mo

Ty 1€ cita enzyme Flavourzyme
dén qua trinh thay phan dau ca Mo duoc
thé hién trén cac Hinh 5
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Hinh 5. Anh hwong cua ty 16 enzyme Flavourzyme dén dé thity phan (A), hiéu sudt thu hoi Nito
(B) va ham lwong nito amoniac (C). Gid tri dwoc trinh bay 12 gia tri trung binh + dé 1éch chuan,
cac chir cai khac nhau chi ra si khac biét cé y nghia thong ké (p < 0,05).

Két qua nghién cau cho thiy khi
tang ty 1& emzy Flavourzyme tir 0,1% dén
0,3% thi gia tri DH tang mot cach dang ké
tr 27,13 % dén 35,59% (Hinh 5A).Tuy
nhién gia tri DH ting khong dang ké khi ty
I¢ enzyme tang tur 0,4% dén 0,5% va hiéu
sut thu hoi nito taing mot cach dang ké khi
tang ty 1¢ enzyme tir 0,1% dén 0,3% cu thé
a 58,01% (0,1%) 1én 61,13%(0,3%)(Hinh
5B). Khong c6 su khac nhau c6 ¥ nghia vé
sy thu hdi nito & cac mau ty 1& enzyme
0,3% dén 0,5%. Két qua nay ciing ¢ xu
hudng twong tu nhu két qua thiy phan tir
nguyén liéu con lai cua qua trinh ché bién
ca ngu (Guerard va cong su, 2002). Bén
canh d¢ thiy phan va hiéu sut thu hdi nito
thi ham lugng nito amoniac trong dich thay

phan ciing 14 mot thong s can quan tam.
Nhin chung, khi tang ty I1¢ enzyme thi ham
lugng nito amoniac cé xu hudng tang. Tuy
nhién, ty 1& enzyme tir 0,3% dén 0,5% thi
ham lugng nito amoniac tang khong dang
ké (Hinh 5C).

Tir két qua phan tich trén cho thay
rang ¢ ty l¢ enzyme Favourzyme bang
0,3% cho d¢ thuy phan va hiéu suét thu hdi
nito cao va ham lugng nito amoniac & muc
cho phép. Vi vay, chon ty I¢ enzyme
Flavourzume thich hop 1a 0,3% dé tiép tuc
nghién ctu cac théng sb cua qua trinh thuy
phan.

3.3.2. Anh hueng cua nhiér do thuy phan
bang enzyme Flavourzyme dén qud trinh
thuty phdn dau ca M.
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Hinh 6. Anh hudng nhiét @¢ enzyme Flavourzyme dén dé thity phan (A), hiéu suat thu hoi Nito
(B) va ham lwong nito amoniac (C). Gid tri doc trinh bay 12 gia tri trung binh + dé 1éch chuan,
cac chir cai khac nhau chi ra si khac biét cé y nghia thong ké (p < 0,05).

Két qua cho thiy khi ting nhiét do
thay phan tir 45°C Ién 65°C thi gia tri DH
ting dang k& theo nhiét do thuy phan va
DH dat gi4 tri cao nhat 1a 44,60% ¢ nhiét
d6 50°C. O cac muc nhiét do cao hon hoic
thip hon 50°C déu lam giam d6 thuy (Hinh
6A). Di voi hiéu suat thu hdi nito (Hinh
6B). két qua nghién ctiu cho thay, khi nhiét
d6 thuy phéan ting tir 45°C dén 50°C thi
hiéu suit thu hoi nito ting dang ké tur
58,38% dén 63,48%. Khi tiép tuc ting
nhiét d6 hon 50°C thi khong lam ting dang

ké hiéu suat thu hoi nito. Ham lugng nito
amoniac giam theo nhiét do thuy phéan. Cu
thé khi ting nhiét d6 thuy phan tir 45°C dén
65°C thi ham lugng nito amoniac giam tir
1,36(gN/l) dén 1,08(gN/l) (Hinh 6C). Tur
két qua phan tich trén cho thiy nhiét do
thuy phén thich hgp cho qué trinh thuy
phan diu c& M6 bang enzyme Flavourzyme
la 50°C.

3.3.3. Anh heong cua thoi gian dén qua
trinh thizy phan bang enzyme Flavourzyme
tir ddu ca Mo.
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Hinh 7. Anh hwong cua thoi gian thity phdan Flavourzyme dén d¢ thiy phan (A), hiéu sudt thu
hoi Nito' (B) va ham lwong nito amoniac (C). Gid tri dwoc trinh bay 12 gia tri trung binh + dé
léch chudn, cac chi cai khac nhau chi ra s khac biér ¢6 y nghia thong ké (p < 0,05)

Hinh 7A cho thiy anh huong cua
thoi gian thuy phan 1én d6 thay phan. Két
qua cho thay khi tang thoi gian thay phan
tir 1 gio 1én 6 gio thi gid tri DH tang dang

ké theo thoi gian thuy phan. Cuy thé, thoi
gian thay phan tir 1 gio dén 3 gio thi DH
tang tir 37,34% dén 42,14% va gié tri DH
tang khong dang ké khi tang thoi gian thiry
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phan tir 4 gid dén 6 gio. Khong co su khac
nhau c¢6 ¥ nghia vé do thuy phan gitta cac
mau vai thoi gian 3 gio dén 6 gio. Ddi voi
anh huong caa thoi gian thity phan dén hiéu
suat thu hoi nito thé hién & Hinh 7B, két
qua nghién ctu cho thay, khi thoi gian thiry
phan ting tir 1 gio dén 3 gid thi hiéu suat
thu hoi nito ting dang ké tir 58,81% Ién
dén 63,72%. Diéu nay phu hop voi cac
cdng trinh nghién ctu trude day cling da
cho thiy su hoa tan nito (hay protein) dudi
tac dung ctia enzyme trong qua trinh thuy
phéan tang theo thoi gian thuy phan (Liaset
va cong su, 2002; Aspmo va cong su,
2005). Khi tiép tuc tang thoi gian hon 3 gio
thi hiéu suat thu hoi nito tang khong dang
ké. Ham luong nito amoniac ting theo thoi
gian thuy phan. Cu thé tir 1 gio dén 3 gio
thuy phan thi ham lugng nito amoniac
manh tir 0,76(gN/1) d&én 1,02(gN/1) va ham
luong nito amoniac tang nhe ¢ khoang thoi
gian 4 gio dén 6 gio (Hinh 7C).

Piéu nay duoc giai thich nhu sau:
Thoi gian thuy phan ting dan dén céac lién
két peptid bi cit mach cang nhiéu, tao ra
nhiéu peptid va axit amin. Vi vay, khi ting
thoi gian thuy phan thi d¢ thuy phan va
hiéu suat thu hdi nito ting. Sau do, cang
tang thoi gian thay phan thi do thay phéan
tang cham. Ham lugng nito amoniac c6 xu
hudng tang theo thoi gian thay phén la do
thoi gian thuy phan cang dai thi vi sinh vat
gay thdi rira cang co diéu kién dé hoat dong

hon nén ham lugng nito amoniac tao ra
cang nhiéu hon. Tir két qua phan tich trén
cho thay thoi gian thay phan thich hop cho
qua trinh thuy phan dau c4 MO bing
enzyme Flavourzyme la 3 gio.
3.4. Thanh phin hoéa hec va axit amin
céia san pham thiy phan dau ca Mé

Sau khi x4c dinh dwoc cac thdng sé
thuy phan thich hop ¢ giai doan dau cua
qua trinh thay phan véi ty 1€ enzyme
Protamex la 0,2%, nhiét do thuy phan la
50°C, thoi gian thuy phan la 2 gio va giai
doan sau cua qua trinh thuy phéan vai ty 1€
enzyme Falvourzyme 1a 0,3%, nhiét d6
thay phén 14 50° C, thoi gian thay phan la 3
gio, tién hanh san xuit dich dam thay phan
tir dau cd M. Thanh phan héa hoc va thanh
phan axit amin ctia san pham thuy phan thu
dugc da duoc xac dinh va thé hién ¢ Bang
2 va 3. Két qua nghién ciu cho thiy san
pham thay phan protein chira ham luong
nito téng sé (12,60g/1), nito axit amin
(6,75¢/1), ham luwong NH3 (1,19¢/I), ham
luong lipit thap (0,58g/l). Thanh phan axit
amin cua san pham thay phan protein tur
dau ca Mé duoc trinh bay trong Bang 3.
Két qua cho thdy san phim thuy phan
protein tir diu cd M6 chura cac axit amin
khong thay thé (EAA) véi ham luong khé
cao. Ba axit amin chiém ty Ié cao nhat bao
gom: Lysine, Phenylalanine, Isoleucine voi
ham lugng theo tha tu 14 2,37g/1, 1,169/l va
1,139/l

Bdng 2. Chi tiéu hoa hoc cua dich dam thuy phan

Chi tiéu Nrs (/1) Naa (9/1)

Nnns (9/1) | Naa/ Nvs (%) | Lipid (%)

Ham lwgng | 12,60+0,15 | 6,75 0,07

1,19+ 0,05 53,57+ 1,07 0,58+ 0,05

Bdang 3. Thanh phan axit amin cia san pham thiy phan protein dau ca Mé

Tén axit amin Ham lwong (9/l) Tén axit amin Ham luwong (g/l)
Methionine * 0,61 Serine 0,41
Phenylalanine * 1,16 Proline 0,28
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Lysine * 0,89
Valine* 1,02
Leucine * 2,37
Isoleucine * 1,13
Threonine * 0,44
Histidine * 0,3
4-Hydroxyproline 0
Glycine 0,45
Tryptophan 0,22

Aspartic acid 0,42
Alanine 0,68
Hydrolysine 1,34
Tyrosin 0,65
Glutamic acid 0,61
TAA 7,92
TEAA 12,98
TAA/TEAA (%) 61,02

(¥)Axit amin khéng thay thé; TAA (Total amino acids): Tong axit amin; TEAA (Total
essential amino acids): Tong axit amin khéng thay thé.

4. Két luan

Diéu kién vao thay phan protein tur
dau ca M6 (Scaridae) bang két hop hai
enzyme Protamex va enzyme Flavourzyme.
Két qua cho thay diéu kién thiy phan thich
hop nhit & giai doan dau thiy phan bang
enzyme Protamex vai ty 1€ enzyme la 0,2%
so vé6i khdi lugng nguyén lidu, nhiét do
50°C va thoi gian thuy phan 1a 2 gio va giai
doan sau thuy phan bing enzyme
Flavourzyme voi ty 1€ enzyme la 0,3% so
v6i khéi lwgng nguyén liéu, nhiét d6 50°C
va thoi gian thay phan la 3 gio. San pham

thiy phan protein tir ddu ca Mo co6 ham
lugng nito tong sé (12,60g/1), nito axit
amin (6,75¢/l), ham lugng NHs (1,19g/1)
ham luogng lipit thdp (0,58g/l). Két qua
nghién ctru ciing chi ra rang san pham thay
phan protein thu duoc tir dau ca Mé chira
ham luong axit amin khdng thay thé cao
(7,92g/1) va ty 1& axit amin khong thay thé
s0 voi tong sé axit amin cao (61,02%). San
pham thuy phan protein ca c6 thé duoc tng
dung trong linh vuc nudi thuy san cling nhu
trong linh vyuc thyc phamQ
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Abstract

The content of this paper focuses on the conditions of protein hydrolysis from the heads
of cobia (Scaridae) by combining the two enzymes of Protamex and Flavorzyme. The results
show that the most suitable hydrolysis conditions at the first stage of Protamex enzymatic
hydrolysis are the enzyme rate of 0.2% compared to the weight of the raw materials, the
temperature of 50°C and the hydrolysis time of 2 hours and the first stage of hydrolysis. The
post enzymatic hydrolysis Flavorzyme is the enzyme rate of 0.3% compared to the mass of the
material, the temperature is 50°C and the hydrolysis time is 3 hours. Protein hydrolysates from
cobia heads have the total nitrogen content (12.60g/l), amino acid nitrogen (6.75g/l), NH3
content (1.19g/l), low lipid content. 0.58g/l). The results also show that the protein hydrolysed
product obtained from the head of cobia contains a high content of non-substituted amino acids
(7.92g/1) and a high ratio of non-substituted amino acids to total amino acids (61.02%). These
results indicate that this hydrolyzate product has potential applications in the production of
animal feed and in the food sector.

Keywords: head of Scaridae, Flavourzym, Protamex, hydrolysis, protein hydrolysis



