Tap chi Khoa hoc - Cong nghé Thuy san S6 2/2019

THONG BAO KHOA HOC
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HEATING-RESISTANCE GELATION PROPERTIES OF PARROT FISH SCARUS
FLAVIPECTORALIS AFTER TREATMENT AT VARIOUS TEMPERATURE
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TOM TAT

Trong nghién cieu nay, chiing t6i khdo sat sw bén nhiét ciia protein tao dai myosin trong thit cd mé Scarus
Aavipectoralis xay nhuyén duéi anh hiong ciia cdc nhiét dé khac nhau. Céc gel dwoc chudn bi bang cdch
gia nhiét & nhiét g tir 35 - 70°C trong 30 phiit roi tiép tuc hap chin ¢ 85°C trong 20 phit. PG dan héi dwoc
do bang mdy do d¢ heu bién, sy hoat dong ciia protein myosin dwoc xdc dinh bang kj thudt dién di tren gel
polyacrylamide co sodium dodecyl sulfate gel (SDS-PAGE). Suwari da xay ra trong qud trinh gia nhiét o 35
- 45°C va da gdp phan tang cuwong do dai ciia gel. Bén canh dé, hién twong phdn hity (modori) da khéong xdy
ra khi gel dwge xir Iy nhiét tir 50-65°C ¢ giai doan suwari. Piéu nay cho thdy ddc tinh bén nhiét cia gel dwoc
chuan bi tir thit cé mé xay nhuyé~n c6 khoang nhiét dé dao dong rong tir 40°C dén 65°C. O nhiét do trén 70°C,
¢ dan hoi ciia gel lai giam dan.

Tuwr khoa: Gel, myosin, SDS-PAGE, suwari, thit ca xay nhuyé~n
ABSTRACT

The purpose of this study was to investigate the heating-resistance characteristics of gel making from
dehydrated meat of parrot fish (scarus flavipectoralis) after treatment at various temperature. The gel was
prepared by setting at various temperatures from 35°C to 70°C for 30 minutes and ending by heating at 85°C
for 20 minutes. Breaking strength and breaking strain rate of thermal gels were measured by rheometer. Sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was performed to determine denaturation and
polymerization of the myosin heavy chains (MHCs). The effect of setting around 40°C contributed to enhancing
the gel strength was examined in association with the activity of MHCs for surimi of parrot fish. On the other
hand, there was no modori phenomenon as treating sample at higher temperature from 50°C to 65°C. This
result suggested that heat resistance of gel prepared from parrot fish surimi had a wide temperature range from
40°C to 65°C. Gel strength was decreased by heating treatment subsequent at 70°C.
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I. MO PAU d6 trung binh goi 14 giai doan 6n nhiét hay con

Kha ning tao gel cua thit ca xay nhuyén
(surimi) 12 tinh nang quan trong nhat dé tao san
pham mé phong ciia nd nhu cha ca, xtc xich,
gia cua... trong cong nghiép ché bién thity san
(Saeki et al., 1995). Pac tinh nay phu thudc
vao su hoat dong cia cac protein to co, chu
yéu 1a myosin c6 mit trong co cta ca. Sy hinh
thanh gel cua thit c4 xay nhuyén xay ra & nhiét
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goi la suwari. Trong qua trinh nay, dudi tac
dung cua nhiét do trung binh nhé hon 40°C, cac
protein to co hoat dong (bién tinh, thdo xodn,
két hop) tao ra cac mang ludi gel lién két khi
thit c4 duoc xay nhuyén véi mudi (Shimizu ez
al., 1981). Cu thé, cac mang ludi gel nay lién
quan dén qua trinh mo xodn cua cic protein dé
thiét 1ap cac cau ndi giira chiung nho nhiing lién
két hydro (Lanier, 1992), lién két giita cac phan
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tir c6 nhém ki nude (Sano et al., 1988), cau ndi
disulphide (Hossain et al., 2001, Sano et al.,
1988, Itoh ef al., 1980) hay cau ndi cong hoa
tri (Wan et al., 1994) . Theo nhiéu nghién ciru
su tap hop lai clia cua cac chudi ning myosin
tao mang ludi gel ving chic va dong nhét c6
thé xay ra ¢ nhiét d6 mat (4°C) trong thoi gian
tir 1 - 10 tiéng dinh hinh hodc ¢ 20 - 40°C hay
60°C trong 30 phut trude khi hip chin ¢ 85 -
90°C (Matsuoka et al., 2014, Soottawat et al.,
2003). Thém vao do, enzyme transglutaminase
(Tgase) dugc xem la enzyme xtc tac cho qua
trinh polyme hoa ctia myosin (Hirakawa et al.,
2007, Seki et al., 1990). Su dap ung vdi qua
trinh dinh hinh nay khac nhau ¢ céac loai khac
nhau (Shimizu et al., 1981), lién quan dén mai
truong sdng cua chung (Morales ef al., 2001).

Thong thuong, giai doan gia nhiét dinh hinh
tir 45 - 70°C lam giam d6 bén cia gel goi 1a
modori. Qua trinh pha hay gel trong khoang
nhiét d6 nay xay ra do su hoat dong phan huy
cua chinh cac enzyme protease c6 mat trong
hau hét cac loai ca. Cac loai ¢4 khac nhau thi
hién tuong modori ciling dugc ghi nhéan la khac
nhau. Bén canh d6 cac enzyme ndi sinh dong vai
trd quan trong trong su phan huy ctia chudi ning
myosin (MHC) trong qué trinh ché bién cac san
pham cua thit c xay nhuyén (Makinodan et al.,
1987, Yanagihara et al., 1991).

Ngudi Nhat Ban di ché bién va st dung cha
c4 cach day gan 1000 nam. Trong nhimng thap
ky gan ddy, cung véi su phat trién ciia khoa hoc
cong nghé, ho da nghién ctru dac tinh protein
tao dai trong ting loai ca dé nang cao gié trj san
pham. 6 1a nhitng loai ¢4 ¢6 gia tri kinh té thip
chi dugc dung lam thirc dn hing ngay hodc bd
di sau khi danh bét vi chi phi van chuyén cao
hon cé gia ban (Matsuoka et al., 2014, Shimizu
et al., 1981). Vi vay, néu nhimg loai ca nay
dugc nghién ciru dé ché bién thanh nhiéu san
pham c6 gi4 tri dinh dudng va kinh té cao nhu
c4c san phAm mé phong cua thit ca xay nhuyén
(cha ca, gia cua, xtic xich ca...) thi s€& gbp phén
cho viéc str dung hiéu qua va bén vimng nguén
loi bién va nang cao thu nhap cho ngu dan. O
nude ta, hién chwa c6 cong trinh cong bd vé
nghién ctru protein tao do két dinh trong thit

c4 xay nhuyén. Mot sb nghién ctru vé qui trinh
san xuat cha ca dd duogc tién hanh nhung chi
tap trung vé cach phdi tron cac thanh phan bot,
gia vi voi thit ca dé tao san phérn (Pao Trong
Hiéu va cs., 2010), hodc anh huong cua nhiét
d6 trong qua trinh 6n dinh d6 dai ctia san phdm
tir c4 nudc ngot bang cach do do dan hoi cua
san pham (Nguyen Van Muoi va Dang Thi Thu
Thao, 2012). Hién tai, cac san phém tur thit ca
xay nhuyén, pho bién nhét 1a cha ca lai dang
0 trong tinh trang khong an toan cho suc khoe
cong ddng do ngudi san xudt da st dung hoa
chit doc nhu han the, urea va chloramphenicol
dé tao do dai, don va khir mui hoi. Gan day,
canh sat moi truong Pong Thap (2013), S¢
Y té Phu Yén (2013) da cho biét tit ca 27 co
s& san xuét cha ca duoc kiém tra tai Pha Yén,
DPodng Thap déu bi nhidém cac hoa chét trén khi
bi kiém tra. Chinh vi vy tir nam 2014, ching
t6i da tién hanh nghién ctu vé anh hudng
cua thoi gian 1én protein tao dai cua thit xay
nhuyén ctia ca do6 cu, loai thuong dugc sir dung
dé 1am cha cé tai Nha Trang di duoc tién hanh
theo (Nguyén Thu Hong va cs., 2015). Ngoai
ca do cu, ca mo duge xem la ngudn nguyén
lidu doi dao va cé gia ré, ngoai lam cha c thi
n6 khong duoc ding lam thirc an hing ngay.
Do d6, chung t61 tién hanh nghién clru cac dic
tinh protein tao dai dudi anh hudng cta nhiét
do ¢ thit ca xay nhuyén clia ca mo, lam co s& dé
san xuat san pham cha ca sach, khong phu gia
va han the nhdm nang cao gia tri dinh dudng,
gié tri kinh té ciing nhu dam bao chét lugng an
toan thyc pham.

II. VAT LIEU VA PHUONG PHAP

1. Thu miu va chuin bi thit ca xay nhuyén:
Céa mo tuoi dugce thu tai cang Ctra Bé, Thanh
phd Nha Trang, Khanh Hoa (n=30) c6 khdi
luong (601,5 + 46,42 g) va kich thude (24,75 +
0, 5 cm). Ca dugc bao quan lanh va van chuyén
vé phong thi nghiém. Ca dugc rua sach, bd
dau dudi sau do phi 18 13y thit ca. Thit ca duoc
rira sach va xay nhuyén tao thanh thit c4 xay
nhuyén va duoc giit trong tu dong (-20 °C) dén
khi tién hanh thi nghiém.

2. Chuén bi gel cho thi nghiém: Thit c4 mé
xay nhuyén tron v&i 0,5 M NaCl rdi tiép tuc
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xay nhuyén, sau d6 dugc quét trong cac hop
nhya (25 mm, ban kinh 40 mm) dé c6 dinh gel
& nhiét do khac nhau. Mau thi nghiém s& duoc
U & cac nhi¢t do tu 35 - 70°C trong 20 phut
trude khi hap chin ¢ 85°C trong phut. Mau ddi
chung s€ khong co6 giai doan u nhiét ma dun
chin ¢ 85°C.

3. Phwong phap xac dinh d9 dan hdi cia gel:
Do dan hoi cua gel duge thé hién qua hai thong
s6 d6 bén (N) va d6 bién dang (%) cua gel. Cac
thong s6 nay duoc do bang may do do luu bién
(Model CR — 200D, Sun Scientific Co.Ltd,
Tokyo, Japan) bang ché d6 PEAK véi duong
kinh tru nén 5 mm, do dai tru 10 cm, téc do
di chuyén dau tru 13 60 mm/phut theo phuong
phéap cua Shimizu et al. (1981). Mdi mau do
dugc 1ap lai it nhét 3 lan. S6 lidu duoc xir ly
bang phan mém Excel.

4. Xac dinh sy hoat dong ctia protein tao dai
dwge xac dinh biang SDS-PAGE: Su phan
hiy va polyme hoa cia chudi ning myosin
(MHC) dugc quan sat trén gel polyacryamide
¢6 Sodium dodecyl sulfate dua vao biéu hién
ctia vach myosin xuét hién trén gel sau khi dién
di cadc mau thi nghiém. Vach cang md chimg
td MHC cang bi phan huy va polyme hoa cang
manh, tuong tng véi d6 dai cang nhiéu.

Gel sau khi hap chin dugc cit thanh miéng
nho d¢é tach chiét protein bang 20 mM Tris-HCl
(pH 8,0) gdm 8 M urea, 2% sodium dodecyl
sulfate (SDS) va 2% 2 —mercaptethanol va sau
d6 dun s6i trong 2 phut. Ham lugng protein
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dugc xac dinh bang phuong phap biuret cua
Gornal et al. (1948).

SDS-PAGE dugc tién hanh theo phuong
phap cua Weber & Obsorn (1969) va st dung
3% gel polyacrylamide. Sau khi gel dugc tao
ban xong, 50 pg protein mau sé dugc cho vao
cac giéng trén ban gel dé tién hanh dién di. Gel
s€ dugc nhudm mau voi1 Comasive Brilliant
Blue R -250 va rtra giai voi 7% acid acetic chira
25% methanol khi qua trinh chay mau két thiic.
III. KET QUA VA THAO LUAN
1. Pic tinh gel ciia thit cA m6é xay nhuyén
dwge xir ly 6 cac nhiét do khac nhau

Do dan hoi cua gel lam tir thit ca mo xay
nhuyén 0 cac nhiét do khac nhau tir 35 - 70°C
thé hién ¢ Hinh 1. Két qua cho thay anh hudng
13 rét cta nhiét do dén d6 dai cua gel khi thit
ca mo6 dugc gia nhiét trong khoang thoi gian
0-40°C, d6 bén tang tir 5,91 N dén 10,95 N. So
voi cac nghién ctru khac cua Matsuoka et al.
(2013) d6i vé6i cac cac loai ca khac, thi két qua
nay tuong ty nghia 1a gia doan suwari do bén
tang khi nhiét d6 tang. Tuy nhién khi tiép tuc
gia tang nhiét d6 dinh hinh tir 45-55°C d6 bén
gel ¢6 xu hudng giam & 9,08N va tiép tuc ting
dén 10,33N va khi tiép tuc ting nhiét d6 dén
70°C thi d6 bén c6 xu hudng giam dén 8,06N.
Thong thuong, giai doan sau suwari (sau 40°C)
khi tiép tuc ting nhiét d¢ thi do bén s& giam rd
rét goi 1a hién tuong modori. Tuy nhién, trong
trudng hop ctia ca mo thi két qua ghi nhan khac
biét.

50 55 60 65 70

Nhiét d6 dinh hinh (°C)

Hinh 1. Anh huéng ciia nhiét dd ddi véi do dai ciia gel da xir Iy nhiét ciia thit cd mé xay nhuyén.
M3iu d6i chirng khong dwgc xir 1y nhiét truée khi hip ¢ 85°C trong 20 phiit (0°C).
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Hinh 2. Anh huéng ciia nhiét d9 ddi véi d bién dang ciia gel da xir 1y nhiét ciia thit cA mé xay nhuyén.
Miu gel d6i chirng khong dwge xir Iy nhiét truée khi niu & 85°C trong 20 phit ((0°C).

Tir Hinh 2 cho thdy nhiét d¢ dinh hinh cua
mau ting tir 0-40°C thi d6 bién dang ting tir
65,3% tang dén 71,87%. Tuong ty nhu két qua
ctia d6 bén, d6 bién cao nhat dang cting duoc
ghi nhén la ¢ nhiét 40°C c6 do bién dang va
khong cé sy khac biét c6 y nghia (4o tin cay
95%). Khi ting nhiét d6 1én 45°C thi d6 bién
dang giam xudng 68,70% va ting dén 71,13%
khi nhiét do dat dén 55°C. Do bién dang ciing
da giam xubng 65,73% khi tiép tuc ting nhiét
d¢ 1én dén 70°C.

Gel ctia thit ca mo xay nhuyén dinh hinh
& cac nhiét do khac nhau dan t&i dic tinh gel
khac nhau (Benjakul ez al., 2003a). Tir két qua
cho théy, gel néu duoc 6n nhiét tai & 40°C cho
do bén gel cuc dai va do bién dang cuc dai. B9
dai cuc dai cao hon 1,84 14n va 1,04 1an so véi
mau dbi chimg khong qua giai doan 6n nhiét
va miu ¢ nhiét do (65°C). So sanh két qua vé
dac tinh gel cha ca ctia ca mo vai cac ca khac
da duogc nghién ctru cia Matsuoka et al. (2013)
nhu ca minh thai (walley pollack), ca du (white
croaker) va mot sb loai ca xuong cho thay dai
ctia gel c4 mo gap tir 3 - 5 1an trong truong hop
v6i miu dbi chimg va gip tir 4 - 7 lan trong
truong hop dugc dinh hinh trong khoang nhiét
d6 40-45°C trude khi hap chin. Tur ddy c6 thé
c6 két luan r::ing, su khac nhau vé nhiét do
trong qué trinh dinh hinh gel s& tao chat lugng

san phém cha ca khac nhau, khoang nhiét do tur
40 - 45°C s& tbi wu hoa dd dai cua cha c.

Khi so sanh vé dic tinh ctia gel ca mo6 véi cac
loai ca khac dudi anh hudng ctua cac enzyme
phén huy protein khi gel dinh hinh ¢ nhiét do
cao hon 45°C thi dic tinh gel ciia né khong bi
pha hity ma van giit d6 dai hon mau ddi chimg.
Nghién ctru cua An et al. (1996) da xac dinh
rang phan 16n gel cuia thit ca xay nhuyén tir cac
loai c4 khac déu bi pha huy & nhiét 6 cao hon
45°C. Két qua nay cho thdy cac protein tao dai
trong co ca mo khong bi anh hudng boi cac
enzyme ndi bao. Diéu nay c6 nghia rang, phd
nhiét cho phat trién d6 dai cha c4 mo rat rong
tir 35-65°C nén yéu cau vé nhiét do trong giai
doan suwari clia qua trinh san xuat cha ca mo
c6 thé dao dong trong mot khoang rong.

2. Su hoat dfng cuia protein tao dai dwgec xac
dinh bang SDS-PAGE

Cac mau SDS-PAGE cua gel tir thit cA mé
xay nhuyén di duoc xir 1y nhiét trong vong 30
phut dugc minh hoa & Hinh 3.

Dai (band) ctia chudi nang myosin (MHC)
dam nét va rd rang nhét 14 trong mau thit c4 xay
nhuyén (SM). Cac vach MHC md dan trong tat
ca cac gel chua duoc xtr Iy nhiét (cont) va duoc
xtr Iy (miu) Piéu nay co thé dugc giai thich
do sy c6 mat cia TGase trong mang ludi gel
thit ca xay nhuyén da hoat héa nhiing lién két
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Hinh 3. Két qua SDS-PAGE ciia gel xir Iy nhiét trong 30 phut & giai doan suwari. Miu d6i chirng
khong c6 giai doan suwari (Cont). Céc chir viét tit khac: M (marker), SM (thit ca xay nhuyén), Ac-
(Actin), MHC (myosin heavy chain monomer).

chéo ctia MHC dan dén bién tinh, thdo xodn
va su polyme hoa cua cac phan tir myosin nhu
Niwa (1992), Seki et al. (1990) da dé cap. Su
polyme hoa dat muc cuc dai ¢ 40°C. Cu thé,
trong ban gel SDS-PAGE, vach MHC tai day
mé nhét so véi cac vach nhiét do khac, két qua
tuong tu vai cac cla cac nghién clru ¢ cac loai
ca khac (Matsuoka et al., 2013).

Khoang nhiét 4o tur 45 - 65°C trong giai
doan dinh hinh thuong xuit hién hién tuong
modori (An et al., 1996, Benjakul 1997). Tuy
nhién, vach MHC tur gel cua thit ca mo6 xay
nhuyén khong c6 su khac biét 1a may so véi
MHC biéu hién lac cuc dai, tham chi vach nay
con mo hon hon ciia mau gel ddi ching va xir
ly nhiét & 35°C. Két qua vé do bén va do dai &
khoang nhiét d6 cao nay ciing tring véi két qua
nhu véi SDS-PAGE. Nhu vay gel tu thit xay
nhuyén ciia ca mé khong cé hién twong modori

TAI LIEU THAM KHAO

nghia khong chiu 4nh hudng cua cic enzyme
phan hay protein. Pay 14 diéu khac biét cua gel
tur thit ca mo so véi cac loai ca khac da nghién
ctru vi phan 16n protein cua céac loai ca khac s&
bi phan huy ¢ giai doan xur 1y nhiét do cao nhu
Matsuoka et al. (2013) da mo ta.

IV. KET LUAN

Gel tir thit c& m6 xay nhuyén co do bén
(10,11 N) va d6 dai (73,29%) cao nhat & nhiét
d6 40°C. Céac dic tinh nay van 6n dinh trong
khoang nhiét d§ dao dong rong tir 40 - 65°C.
Do d6, thit ¢4 mo ¢6 thé sir dung dé san xuit
san pham cha cé truyén théng cia Viét Nam.
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