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ANH HUONG CUA THOI GIAN DEN SU'HOAT PONG CUA PROTEIN MYOSIN
TAO DAI CUA THIT CA PO CU PTEROCAESIO DIGRAMMA (BLEEKER, 1864)
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Trong san xuat cha c4 sach & quy md nho 1é (thu cong), dé tao san pham c6
d6 dan hoi mong muén thi théng thudng phu thude vao thoi gian dinh hinh
cua thit cd xay nhuyén. Trong nghién ciru ndy, ching t6i di khao sit su anh
huong cta thoi gian ddi véi hoat dong cua protein myosin trong thit cd do cua
Pterocaesio digramma (Bleeker, 1864) thu tai cang Ctra Bé, thanh phé Nha
Trang trong diéu kién nhiét d6 phong (khoang 30°C). Céc gel dd dugc chuan
bi dé dinh hinh ¢ thoi gian 0,5 gio, 1 gio, 2 gio, 3 gid, 6 gio va 9 gio tai nhiét
d6 phong trudc khi hdp chin ¢ 85°C trong 20 phut. D6 dan hdi duogc xdc dinh
bang phuong phap do d6 luu bién, su biéu hién cua céc protein tao dai duoc
xédc dinh bang phuong phdp dién di SDS-PAGE. Két qua nghién ctru cho
thiy, khi ting thoi gian dinh hinh dan dén ting d6 dai, cu thé tang do bén va
d6 bién dang cua gel. Gel dat d6 dai cuc dai ¢ 12,7 N khi dugc 6n dinh tai
nhiét d6 phong sau 9 gid. Céc vach protein trong két qua dién di SDS-PAGE
thé hién su giam dan cta chudi ning myosin trong gel theo thoi gian dinh
hinh. Nhu vy sy suy giam myosin lién quan dén sy gia ting do bén va do
bién dang cua gel.

EFFECT OF TIME SETTING ON THE ACTIVITIES OF MYOSIN ON GELLING
CHARACTERISTICS OF MEAT FISH FROM DOUBLE-LINED FUSILIER
PTEROCAESIO DIGRAMMA (BLEEKER, 1864) AT ROOM TEMPERATURE

'Nguyen Thu Hong, 2Ngo Thi Ty Na, 'Le Thi Thu Thao,

'Phan Bao Vy, 'Doan Thi Thiet, 'Nguyen Phuong Anh, 'Le Ho Khanh Hy,

Abstract

1Dalng Quoc Minh, "Pham Xuan Ky, 'Dao Viet Ha

Institute of Oceanography, Vietnam Academy of Science & Technology

2Nong Lam University in Ho Chi Minh City

Setting time is the important step of organic fish cake producing to make a
good elasticity product. In this study, we investigated the effect of time on
the elastic properties of myosin protein of meat fish paste of double-lined
fusilier Pterocaesio digramma (Bleeker, 1864) collected in Cua Be port, Nha
Trang city at room temperature. The gel was prepared for setting time at 0.5
hour, 1 hour, 2 hours, 3 hours, 6 hours and 9 hours at room temperature
before cooking at 85°C for 20 minutes. Elasticity properties (breaking
strength and breaking strain) were measured by rheometer. The
decomposition and polymerization of the proteins was determined by SDS-
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PAGE. The results indicated that increasing setting time leaded to increase
the breaking force and deformation of gel. It reached to maximum toughness
in 12.7 N when incubation time was 9 hours. The protein pattern on SDS-
PAGE showed that myosin heavy chain gradually decreased in gel via
setting time. The results showed that the decrease in myosin heavy chain
intensity was coincidental with the increase in breaking force and

deformation.

1. MO PAU

Protein to co tao d6 dan hdi duoc tim théy
nhiéu trong co cd, thanh phan chu yéu la
cdc myosin va actin (Yasui va cs., 1980).
Dudéi tac dung cua nhi¢t dg, cac protein s€
phan tng voi nhau tao cac mang ludi gel
lién két khi thit c4 duoc xay nhuyén véi
mudi NaCl (Shimizu va cs., 1981). Cac
mang ludi gel nay lién quan dén qué trinh
mo xodn cla céc protein dé thlet lap cac cau
ndi hydro (Lanier, 1992), cAu ndi gifra cac
phan t@¢ c¢6 nhém ki nudc (Sano va cs.,
1988), cau nbi disulphide (Hossain va cs.,
2001; Sano va cs., 1988; Itoh va cs., 1980)
hay cau nbi cong hoa tri (Wan va cs., 1994)
tao nén su da dang trong qua trinh tao mang
ludi. Sau d6, su tap hop lai cia céc chudi
nang myosin véi nhau va véi actin s€ tao
mang ludi gel vilng chic c6 thé xay ra &
nhiét do 4°C trong khoang 1-10 tiéng hoic
20-40°C hay 60°C trong 30 phit trude khi
niu chin & 85-90°C (Matsuoka va cs., 2014,
Soottawat va cs., 2003). TGase dugc xem 1a
enzyme xuc tdc cho qud trinh polyme hda
cua myosin (Hirakawa & cs., 2007; Seki va
cs., 1990). Su dép tng véi qua trinh dinh
hinh nay khic nhau & cdc loai khac nhau
(Shimizu va cs., 1981), lién quan dén méi
truong sdng cua ching (Morales va cs.,
2001).

Protein to co lién quan dén qua trinh tao
do dai cua gel 1am tir thit c4 xay nhuyén
duoc dugc nghién ctu tu rat sém do ung
dung trong cong nghiép ché bién thay san
(Shimizu va cs., 1981). Thit cd xay
nhuyen duoc san xuét tir nhiéu loai ca,
hau het 1a céc loai ¢6 gid tri kinh té thap.
Thuc té, nhimg loai cd nay c6 gid cho re
néu dung dé lam thuc an hang ngay hodc
bi viat di ngay sau khi ddnh bat vi chi phi
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van chuyén cao hon gid chg (Shimizu va
cs., 1981; Matsuoka va cs., 2014). Vi vay,
néu nhitng d6i tuong niy dugc ché bién
thanh nhiig san pham dinh dudng c6 gia
tri kinh té hon nhu 1a cha c4, xdc xich, gia
cua... s& gép phan st dung hiéu qua
ngudn loi thity san.

Tai nudc ta, chua c6 cong trinh cong bd
vé nghién ctu protein tao do két dinh
trong thit cd xay nhuyen Mot s nghién
clru vé quy trinh san xut cha ca da duoc
tién hanh nhung chi tap trung vé cich phoi
trn cac thanh phén bot, gia vi voi thit ca
dé tao san pham (Pao Trong Hiéu, 2010),
hodc anh huong cua nhi¢t do trong qua
trinh 6n dinh d6 dai cua san pham tor ca
nudc ngot bang cich do d6 dan hoi cua
san pham (Nguyen Van Muoi va Dang
Thi Thao Nguyen, 2012). Trong khi do,
mét trong nhitng dinh hudng vu tién cua
chuong trinh bao t6n ngudn loi thuy san
dén nam 2020 da dugc phé duyét la phuc
hdi ngudn loi thuy san ven bién vé co ban,
dac biét mot so loai sinh vat bién st dung
lam nguyén liéu dé ché bién san pham
thiy san két ndi chat ché véi cdc lang
nghé truyen théng (FISNET, 2012). Cac
san pham tir thit cd xay nhuyén (pho bién
nhét 1 cha c4) lai dang & trong tinh trang
khong an toan cho sirc khoe cong dong do
nguoi san xuat da sir dung han the dé dam
bdo d6 dai cho né. Tat ca 27 co s san
xuét cha cd dugc kiém tra tai Phd Yeén,
DPdng Thap déu bi nhidm céc héa chét trén
khi bj kiém tra.

Nim 2014, nghién ctru thim do vé anh
hudng cia nhi¢t do 1én protein tao dai cia
thit cd do cu Pterocaesio digramma
(Bleeker, 1864) xay nhuyén (la loai thuong
dugc st dung dé 1am cha c4 tai Nha Trang)
da duoc tién hanh tai phong Hoéa sinh, Vién



Hai duong hoc, Viét Nam va truong dai hoc
Kitasato, Nhat Ban. Két qua chi ra rang do
dai phat trién dén murc cuc dai & nhiét do 6n
dinh 37°C trong thoi gian 30 phit. Trén
thuc té, néu san xuét cha cd tir thit cd xay
nhuyén ¢ diéu kién nhiét d6 binh thuong s&
dé dang dugc dp dung d6i vé6i cdc ho san
xuét cha cd tai Viét Nam vi viéc dau tu mot
ta hap bién nhiét (thap nhét 50 triéu dong/1
cdi) 1a khé thyc hién ddi véi ho. Do d6,
nghién ctu nay da xac dinh anh huong cua
thoi gian 1€n qua trinh tao dai cia myosin
trong thit cd dé cu Pterocaesio digramma
(Bleeker, 1864) xay nhuyén ¢ diéu kién
nhi¢t d§ phong (3OOC) nham dua ra nhitng
thong s6 thoi gian phit hgp cho nhitng ho
san xudt cha cd sach.

IL. VAT LIEU VA PHUONG PHAP

1. Thu miu va chuin bi thit ci xay
nhuyén

C4 do cu tuoi dugc thu tai cang Cua Bé,
Nha Trang, Khianh Hoa (n=14) c¢6 khdi
luong (139,85 + 21,85 g) va kich thudce
(23,31 £ 1,16 cm). C4 duogc bao quan bﬁng
d4 lanh va van chuyén vé phong thi
nghiém. Ca dugc rua sach, bo dau, roi phi
1é léy thit ca. Thit ca sau d6 duoc rira sach
va xay nhuyén tao thanh thit c4 xay nhuyén
bao quan trong ti dong (-20°C) dén khi
lam thi nghiém.

2. Chuin bi gel cho thi nghiém

Thit c4 xay nhuyén tron véi NaCl voi ty 18
30 gam NaCl/kg thit cd rdi tiép tuc xay
nhuyén va sau d6 duoc quét trong cdc hop
nhua (cao 25 mm, ban kinh 40 mm) dé cb
dinh gel ¢ thoi gian khdc nhau. Mau thi
nghiém s€ dugc u ¢ cic nhiét d0 phong
trong thoi gian 0,5 gio, 1 gio, 2 gio, 3 gio, 6
gio va 9 gid trude khi hap chin ¢ 85°C
trong 20 phit. Mau ddi chung s& khong c6
thoi gian & ma hép chin & 85°C trong 20
phut.

3. Phwong phap xac dinh dd dan hdi cia
gel

Do dan hdi cua gel duge thé hién qua hai
thong sd d6 bén (N) va do bién dang (%)
cia gel. Hai thong s6 nay dugc xdc dinh
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trén mdy do luu bién (Model CR — 200D,
Sun Scientific Co.Ltd, Tokyo, Japan) bang
ché 46 PEAK véi duong kinh tru nén 5
mm, d6 dai tru 10 cm, tdc do di chuyén dau
tru 1a 60 mm/phit theo phuong phdp cua
Shimizu va cs. (1981). Mdi mau duoc lap
lai it nhat 3 1an.

4. Xac dinh sy biéu hién ciia protein tao
dai bing SDS-PAGE

Su hoat dong cua protein tao dai dugc quan
sat trén gel polyacryamide dua vao muc do
biéu hién dam va nhat cia vach myosin
(200 kDa) xuét hién trén gel dién di SDS-
PAGE.

Gel sau khi duoc dun chin duoc cit
thanh miéng nho dé tach chiét protein bang
20mM Tris-HCI pH 8,0 chtta 8M urea, 2%
sodium dodecyl sulfate (SDS) va 2% 2 —
mercaptethanol), sau d6 dun sbi trong 2
phit. Him luong protein chiét tir gel dinh
hinh & cédc thoi gian da thiét 1ap duoc xdc
dinh bang phuong phdp ciia Lowry va cs.
(1951).

Di¢n di SDS-PAGE duoc tién hanh theo
phuong phap cia Weber va Osborn (1969),
st dung 3% gel polyacrylamide. Sau khi gel
duoc tao ban xong, 50 ug protein & cic mau
thi nghiém trén dugc cho vao céc giéng trén
ban gel dé tién hanh dién di. Gel da duoc
nhudm mau voi Commasive Brilliant Blue
R - 250 va rtra giai voi 7% acid acetic chura
25% methanol sau khi két thiic qua trinh
dién di.

5. Phan tich théng ké
Két qua tinh todn 12 s6 trung binh ciia 3 1an
lap thi nghiém + do léch chuén.

III. KET QUA VA THAO LUAN

1. P$ dan hoi cia gel thay ddi theo thoi
gian dinh hinh tai nhiét d¢ phong

Quad trinh dinh hinh thit c4 xay nhuyén &
nhiét do phong thi nghiém (khoang 30°C)
tai cac thoi gian 0,5 gio, 1 gio, 2 gio, 3 gio,
6 gio va 9 gio dan dén sy gia ting do dai
cua gel. Cu thé, su gia tang do bén (N) va
d6 bién dang (%) cua gel cua cd do cu
Pterocaesio digramma (Bleeker, 1864) thé
hién ¢ hinh 1a,b.
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Hinh 1. Anh hudng ciia thoi gian 1én d6 dan hdi cua gel (a, b)
tai nhiét d§ phong thi nghi¢m
Fig. 1. Effect of setting time on the gel characteristics (a, b) at room temperature

Gel khong qua qud trinh dinh hinh c6 do
bén va d6 bién dang thap nhét. Tuy nhién,
ca hai lyc déu gia ting khi c6 sy gia ting
thoi gian dinh hinh. Gel dugc dinh hinh
trong khoang thoi gian 2-9 gid dan t6i gia
tang luc dan hoi tir 1,4 - 1,8 1an so véi mau
khong c6 thoi gian dinh hinh. Tir két qua
trén ciing cho thiy, gel cta cd do cu c6 do
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dan hodi cao hon gel céc loai cd khdc da
duoc nghién ctru nhu cd du tring (whiter
croaker), cd dong, c4 nhdng (Soottawat va
cs., 2003; Matsuoka va cs., 2014) tur 2-3
lan. Két qua nghién ciru ndy cling phit hop
v6i cdc nghién ctru vé gia ting do dai cua
gel cua cdc loai ca khéc. Chéng han, d6 dai
cua gel tir cd Minh Thai Alaska tang khi gia



tang thoi gian dinh hinh & nhiét do tir 20°C
va 30°C (Numakura va cs., 1985). béi véi
cac loai cd sbéng tai ving nhiét d6i nhu cd
nhong, c4 dong gel cua ching ciing ting do
dan hoi khi tang thoi gian dinh hinh & nhiét
d6 25°C dén 8 gid (Soottawat va cs., 2003).
Qua trinh dinh hinh tao do dai cua gel
duéi tic dung cuia thoi gian hodc nhiét do
duoc gia thiét nhu sau. Qud trinh dinh hinh
dan téi sy phan hily rdi sau d6 1a sy polyme
héa cta cac myosin dudi xuic tac cua TGase
(Kimura va cs., 1991). Tiép theo d6 viéc xur
ly gel & nhiét d6 cao (85°C) dan t6i sy hoi
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i
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250 |'!
wd od

* .
M SM Cont
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tu protein nho céc lién két wa nuéc va luu
huynh (Samejima va cs., 1981; Benjakul va
cs., 2001). Tur d6, khdi cong hop khéng 16
duogc hinh thanh dé do déo dai tdt cho gel
(Chan va cs., 1992).

2. Sw biéu hién cia protein tao dai
(myosin heavy chain) trén SDS-PAGE

Hoat dong ctia chudi ning myosin duoc
biéu hién bang muc do dam, mo khic cua
né trong thoi gian dinh hinh khic nhau
(Hinh 2).

0:5. 1

2 3 6 9

Hinh 2. Cic vach protein trén SDS-PAGE ctia gel xur 1y nhiét tai thoi gian khac nhau ¢ nhiét d6
phong thi nghiém trude khi ndu & 85°C trong 20 phut. Cont: ddi chimg, M: protein chudn,
SM: thit c4 d6 ci xay nhuyén, Ac-: Actin, MHC: chudi ning myosin
Fig. 2. Bands on SDS-PAGE of gel setting at different time in room temperature
before cooking at 85°C within 20 minutes. Control: (Cont), M (marker), SM (surimi),

Ac- (Actin), MHC (myosin heavy chain monomer)

Theo két qua thé hién & hinh 2, day gel
duoc dinh hinh c6 chudi ning myosin bi mo
dan so véi gel khong dinh hinh. Trong tat
ca cac gel duogc kiém tra, vach MHC dugc
dinh hinh sau 9 gio 12 mo nhét, twong dong
voi d0 dai cuc dai dat duoc (két qua
hinh 1). Sy m& ctia vach MHC 1a chuén bj
cho qud trinh tao cdu néi chéo cua cic
protein trong qud trinh dinh hinh. Tur két
qua nay cho thiy rang d6 md cia MHC lién
quan dén viéc tang do bén va do bién dang
cua gel (Hinh 1a, b). Cang nhiéu MHC it bi
phan huy thi d0 dai cua gel cang giam.
Trong két qua nghién ctu trudc vé anh
huong ctua nhiét do 1én do dai cua gel thi
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thdy rang néu dinh hinh tai nhiét d6 tir 37 -
45°C, thoi gian u 1a 30°C, MHC biéu hién
trén SDS-PAGE giam t6i muc thip nhat.
Nhu vay, viéc tao do dai tdt cho gel cuia cha
c4 tir ngudn nguyén lidu cd do ca 6 thé trai
qua giai doan dinh hinh trong khoang 2-9
gid ¢ nhiét do thuong (khoang 30°C) hoac
trong 30 phdt ¢ nhiét o 37-45°C. Mot sd
nghién ctru khdc ciing da chi ra rang biéu
hién mo nhit cia MHC duogc quan sat trén
SDS-PAGE ¢ ca du bai Tay Duong va ca
Minh Thai Alaska dugc xdc dinh ¢ 25°C
v6i thoi gian dinh hinh tor 3-8 gid hodc
40°C trong 30 phdt (Kamath va cs., 1992)
tuong tng véi do dai cua gel dat cuc dai.



IV. KET LUAN

by dai cua gel chd cd tr cd do cu
Pterocaesio digramma (Bleeker, 1864) ting
dan khi thoi gian dinh hinh tir 2-9 gid &
nhiét do binh thuong (30°C). Su ting dén
vé do dai (d6 bén va do bién dang) cua gel
lién quan dén sy giam dan cua myosin thé
hién trén vach protein trong két qua dién di
SDS-PAGE.

Loi cam on. Ching t6i xin cam on Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam
da tao diéu kién cho ching t6i thyc hién dé
tai nay trong khudn khé dé tai nhiém vu tré
nim 2015 vé “Anh huéng cua thoi gian dén
su hoat dong cua protein myosin tao dai cua
thit cd do cu Prerocaesio digramma
(Bleeker, 1864) xay nhuyén tai nhiét do
phong”.
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