Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tdp 58, S6 6B (2022): 171-178

®
Tap chi Khoa hoc Trudng Pai hoc CAn ThG  ijiiioa mec
Phan B: Nong nghiép, Thuy san va Céng nghé Sinh hoc

website: ctujsvn.ctu.edu.vn

DOI:10.22144/ctu.jvn.2022.256

ANH HUONG CHE PQ GIA NHIET DEN CHAT LUQNG GEL SURIMI
TU THIT VUN CA TRA (Pangasianodon hypophthalmus)

Nguyén Db Quynh'", Lé Thi Minh Thuy* va Nguyén Vin Muoi?

Khoa Thuy san, Trwong Pai hoc Can Tho

2Vién Cong nghé Sinh hoc va Thuec pham, Truong Pai hoc Can Tho

*Nauwoi chiju trach nhiém vé bai viéet: Nguyén Pé Quynh (email: ndquynh@ctu.edu.vn)

Théng tin chung:

Ngay nhdn bai: 15/09/2022
Ngay nhdn bai sia: 22/09/2022
Ngay duyét dang: 22/09/2022

Title:

The effects of heating modes on
gel quality of surimi produced
from striped catfish
(Pangasianodon
hypophthalmus) shredded meat

Tir khoa:
Ca tra, cau truc, gia nhiét,
surimi

Keywords:
Heating treatment, striped
catfish, surimi, texture

ABSTRACT

The study was conducted to investigate the effects of heating modes on the gel
quality of surimi produced from striped catfish (Pangasianodon
hyphophthalmus) shredded meat. The study included three experiments (i) the
effects of direct heating time at 90°C, (ii) the effects of heating time at 40°C
in stage 1 (two-step heating mode), and (iii) the effects of heating time at 90°C
in stage 2 (two-step heating mode) on gel surimi quality. The results showed
that the gel strength, hardness, springiness, cohesiveness chewiness, and
water holding capacity of gel surimi of striped catfish shredded meat were
338 g.cm; 2,039 g; 0.870; 0.316; 558 g, and 84.8%, respectively if applying
direct heating at 90°C for 20 minutes; while gel strength, hardness,
springiness, cohesiveness, chewiness, and water holding capacity of the gel
surimi were 377 g.cm; 2,488 g; 0.98; 0.333; 819 g; 88.9%, respectively if
using two-step heating at 40°C for 30 minutes (step 1) and then increased to
90°C for 20 minutes (step 2). In brief, the gel quality of two-step heating
surimi had better than that of direct heating surimi.

TOM TAT

Nghién curu nay dwoc thuc hién nham khdo sat anh huong ché dé gia nhiét
dén chat lwong gel surimi tir thit vun cd tra. Nghién cieu gom 3 thi nghiém (i)
khao sat anh hwéng ciia thoi gian gia nhiét truc tiép 6 90°C, (i) khdo sdt anh
hwong cua thoi gian gia nhiét ¢ 40°C trong giai doan 1 (gia nhiét hai giai
doan) va (iii) anh hwong cua thoi gian gia nhiét o 90°C trong giai doan 2 (gia
nhiét hai giai doan) dén chat heong gel surimi. Két qua cho thdy surimi cé do
bén gel, d citng, d¢ dan hoi, d c6 két, do dai va kha ndng giit mede twong
ing la 338 g.cm; 2039 g; 0,870, 0,316; 558 g va 84,8% khi gia nhiét truec tiép
6 90°C trong 20 phiit. Trong khi dé, dé bén gel, dé cimng, dé dan hoi, d6 cé
két, @g dai va kha ndng gik nuée cia gel surimi twong vmg la 377 g.cm; 2.488
g; 0,98; 0,333, 819 g va 88,9% khi dp dung gia nhiét hai giai doan gom gia
nhiét ¢ 40°C trong 30 phut (giai doan mot) va sau do tang lén 90°C trong 20
phiit (giai doan 2). Tém lai, surimi dwoc gia nhiét hai giai doan c6 chdt heong
gel surimi tot hon gia nhiét truec tiép.

1. GIOI THIEU

Ca tra (Pangasianodon hypophthalmus) 1a loai
ca nudc ngot nudi quan trong nhat & vung Pdong

béng song Cuu Long. Trong 10 nam qua (2012-
2021), san lwong c4 tra hang nam tir 1,22 dén 1,50
triéu tin va kim ngach xuét khau tir 1,54 dén 1,88 ty
d6 la My (Téng cuc Théng ké, 2022). C4 tra la loai
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¢6 chét luong cao, fillet c4 c6 ham luong chit dam
(protein) 57,0-58,6% va chat béo (lipid) 26,9-28,0%
(tinh theo khéi lugng kho) (Phu va ctv., 2014). Cac
protein ctia ca déu dé tiéu hoa va dé hap thu, ¢6 chira
day dii cac axit amin can thiét cho co thé lai vira c6
ty 1¢ cac axit amin thiét yéu (EAA) rat can bang va
pht hop v&i nhu cau EAA ctia con ngudi. Tuy nhién,
trong quy trinh san xudt ca tra fillet dong lanh tao ra
mot lugng phu pham 16n (chiém khoang 53.2-54.6%
khéi lwong) (Phu va ctv., 2014) gdm dau, da, thit
vun, xuong, ndi tang,...trong d6 thit vun chiém
khoang 14% khdi lugng nguyén liéu (Thuy et al.,
2007). Tan dyng ngudn nguyén li€u thit vun aé che
bién cac san pham gia tri gia tang c6 y nghia da dang
hoa san pham tir ca tra dong thi nang cao gia tri
nganh hang ca tra.

Surimi 1 mot trong nhimg mén an truyén thong
cua nguoi Nhat Ban. Surimi ¢6 ham luong protein
cao, khong cholesterol, ham luong lipid thap la chat
nén protein quan trong dé san xudt cac san pham mod
phong va dong vai trd nhu mot thanh phan protein
chirc ning co thé thay thé cho nhiéu loai protein
truyén thong tir thuc vat va dong vat (Park, 2005).
Surimi ¢6 néng d6 myofibrillar protein cao, tao gel
cho san phém cAu tric dai, dan hodi duoc dung san
Xudt cac san phdm gi4 tri gia ting va cac san phim
mo phong da dang va phong phi nhu cha ca, chao
va thanh cua (Luyen vactv.,2010). San pham surimi
6 do dong két tot, két cau deo vi ngon va mau tring
dep thuong dwoc san xuat tir c4 minh thai Alaska
(Gadus chalcogrammus), ca tuyét (Gadus spp), ca
thu Chile (Trachurus murphyi) hay ca lanh
(Chirocentrus dorab),... 1a cac loai cd dugc lua
chon hang dau. Cac loai nay 1a ngudn nguyén liéu
¢ co thit tring va it m& nén thudng duoc chon
nghién ctru. Tuy nhién, do tinh da dang cta surimi
lam chit nén dé san xuit cac loai san pham gia tri
gia tang khac nhau va sy suy giam san lugng cua cac
loai ¢ néu trén nén tinh cap thiét can dat ra la tim
nguon nguyén liéu méi thay thé cling nhu tdn dung
ngudn nguyén liéu san 0. Hién dé c6 mot s6 nghién
ctru lién quan dén san xuét surimi nhu cong nghé san
xuit surimi tir ¢4 mé hoa (Hypophthalmichthys
nobilis) thong qua qué trinh rira va xtr 1y nhiét (Tudn
va ctv., 2011); anh huong cua phuong phap xur ly
nhiét dén chét luong gel surimi tur thit cd tra
(Pagasianodon hypophthalmus) va thit ca r6 phi
(Oreochromus niloticus) (Thuy va ctv., 2020). Tuy
nhién, véi ca tra chua c6 nhiéu nghién ctru sir dung
cac phu phém dé san xut surimi, dc biét vé su anh
huéng ciia ché d gia nhiét dén chat luong gel surimi
tir thit vun cé tra. Nghién ctru vé& anh huong ché do
gia nhiét dén chat luong gel surimi tir thit vyn ca tra

172

Tdp 58, S6 6B (2022): 171-178

nham tin dung ngudn phu pham thit vun, gop phan
nang cao hiéu qua va da dang hoa san pham tir
ngudn nguyén liu ca tra, va gop phan giam cic tac
dong gay 6 nhiém moi truong trong qua trinh ché
bién thuy san noi chung va ca tra néi riéng.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi mau

Thit vun ca tra dugc thu mua tai Cong ty trach
nhiém hitu han Thity san Bién Dong, Thanh phd Can
Tho. Thit vun dwuoc bao quan bang nudc da trong
thung cach nhiét véi ty 1€ nguyén liéu : nude da 1a
L1:1 (w/w), van chuyén vé phong thi nghiém cua Bo
mon Ché bién Thiy san, Khoa Thuy san, Trudng
Dai hoc Can Tho trong thoi gian khong qua 1 gio.
Thit vun cé& dugc xur 1y so bd nhu loai bé md, xuwong
va da con sot lai.

Quy trinh san xuat surimi tir thit vun cé tra duoc
xay dung theo mo6 ta cua Quynh (2018) véi mot vai
diéu chinh nhu thit vun ca xay nhuyén duoc b sung
dung dich mudi (NaCl) c6 ndng do 4% theo ty 1¢ 1:3
(w/v) va lac hdn hop dung dich trong 10 phut, toc
d6 180 vong/phut & nhiét o 4°C. Hon hop nay tlep
tuc dugce ly tim (tbc do quay 5.000 g x 20 phut) dé
thu phan ran phia dudi. Phan ran thu hdi duoc b
sung nudc Cat vai ty 18 1:5 (w/v) va khuay d4o trong
thoi gian 15 phuat, nhiét &6 hon hop duy tri & 4°C.
Sau d6, hon hop tiép tuc dugc ly tam toc do 4.000
vong/phut trong 10 phit ¢ 4°C dé thu phan ran (goi
1 paste thit cd). Tlen hanh ép tach nudc khdi paste
va diéu chinh dé do 4m khdi paste dat khoang 80%.
Khéi paste dwoc phdi tron 3% sucrose, 3% sorbitol,
0,2% sodium tripolyphosphate (w/w) va quét min
trong 15 phut, nhiét d§ duy tri < 10°C. Surimi dugc
chira trong cac ti PE véi khéi luong 1 kg/tai va trir
dong & nhiét do 1a -18 dén -20°C d¢é tién hanh cac
thi nghiém tiép theo.

2.2. Héa chit

Mudi an (NaCl, Trung Qudc) duwoc mua tir cong
ty trach nhiém hitu han ‘Thuong mai dich vy Xuat
nhap khau Thanh My, Can Tho.

2.3. Phwong phap nghién ciru

2.3.1. Khao sat anh huong cua thoi gian gia

nhiét tryc tiep o 90°C dén chat luong gel
surimi tir thit vun cd tra

Surimi tir thit vun c4 tra da dugc chuin bi nhu
muc 2.1 dugc rad dong qua dém trong ngan mat ctua
tu lanh va dinh hinh trong ti PE véi duong kinh 20
mm, chiéu dai tai 13 170 mm. Tién hanh gia nhiét
truc tiép surimi & 90°C véi thoi gian lan luot 13 10,
20, 30 va 40 phuat. Két thic qua trinh gia nhiét,
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surimi duoc gitr lanh (1-4°C) trong 30 phit bang
nude da. Tién hanh do do tréng, cAu tric (d6 cung,
d6 dan hoi, do co két, do dai, o bén gel), phan tich
kha nang giit nudc dé chon thoi gian gia nhiét truc
tiép thich hop ¢ nhiét d6 90°C. Thi nghiém duoc tién
hanh véi ba lan 13p lai & mdi nghiém thirc va khéi
luong mdi mau 1a 200 g.
2.3.2. Xdc dinh diéu kién gia nhiét hai giai doan
cho surimi ter thit vun ca tra
a. Khdao sdt anh hwong cua thoi gian gia nhiét
0 40°C trong giai dogn mgt den chdt hrong
gel surimi tir thit vun cd tra

Surimi tir thit vun ca tra (muc 2.1) dwoc ra dong
va dinh hinh nhu thi nghiém 2.3.1. Tiép do, surimi
duoc gia nhiét ¢ nhiét d6 40°C v4i cac mac thoi gian
lan Tuot 1a 20, 30, 40 va 50 phut. Két thuc thoi gian
gia nhiét tuong g, surimi dugc git lanh trong 30
phiit (1-4°C) bang nudc d4 trude khi tién hanh phan
tich cac chi tiéu vé do tréng, cAu truc (46 cung, do
dan hoi, d6 co két, d6 dai, do bén gel), phan tich kha
nang giit nudc dé chon thoi gian gia nhiét thich hop
& 40°C trong giai doan 1. Thi nghiém duoc tién hanh
v6i ba 1an lap lai & mdi nghiém thirc va khdi lwong
mdi mau 1a 200 g.

b. Khdo sat anh hwong cua thoi gian gia nhiét

¢ 90°C trong giai doan hai dén chat lwong
gel surimi tu thit vun cad tra

Sau khi xac dinh thoi gian gia nhiét surimi thich
hop & gia doan mot (két qua thi nghiém a), surimi
tiép tuc duoc gia nhiét & nhiét 4o 90°C vdi cac mirc
thoi gian 1a 10, 20, 30 va 40 phat. Sau khi gia nhiét,
surimi sau d6 duogc giit lanh trong 30 phut (1-4°C)
bang nudc da dé 6n dinh cAu tric trude khi tién hanh
kiém tra cdu tric (d6 cing, do dan hoi, d6 ¢o két, do
dai, d6 bén gel), kha ning giit nuéc va do tring dé
xac dinh thoi gian gia nhiét thich hop & nhiét d
90°C trong giai doan 2.

2.4. Phwong phap phan tich cac chi tiéu

CAu trac (d6 cung, do dai, d6 dan hdi va do co
két) cuia surimi duoc xac dinh tir duong cong TPA
(Texture Profile Analysis) ctia phép do cau tric theo
phuong phap ctia Hosseini-Shekarabi et al. (2015).
Mau surimi duoc dinh hinh thanh véi duong kinh 20
mm va chiéu cao 15 mm. Tién hanh do c4u tric bang
méy do cau triic Texture Analyser (TA-XT2i, Anh)
dua trén sy tac dong luc nén (str dung dau do P/75),
do bién dang 50% so voi chiéu cao ban dau cua vién.
Mbi khéi gel surimi dugc nén 2 lan, thoi gian gitra
2 1an nén khoang 5 gidy, nén véi téc do khong doi
60 mm/phut. Két qua thu dugc 1a trung binh cong
cta 3 1an do dac (3 vién) cho mdi nghiém thuc. Tir
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chc dudng cong TPA cua phép do cdu tric, cac chi
tiéu do ctng, d6 dai, do co két, do dan hdi dugc xac
dinh nhu (i) d¢ cimg (g) 1a lyc 16n nhat cta chu ky
nén dau tién 1am cho mau bién dang 50%; (ii) do cd
két (khong c6 don vi) 14 thude tinh co ban cia cau
trac lién quan dén muc do bién dang ma san pham
¢6 thé chiu duoc trude khi bi giy vd, 1a ty s6 giita
dién tich nén lan 2/dién tich nén lan 1; (iii) d6 dan
hdi (khong c6 don vi) thé hién mirc do mau tré vé
hinh dang ban d4u sau khi bién dang, 14 ty s6 khoang
cach nén 1an 2/khoang cach nén lan 1; va (iv) d6 dai
(g) 12 mirc d6 mAu bj bién dang khong bi pha v&,
duoc tinh 1a tich s6 cua do ctrng, do dan hdi va do
co két.

D6 bén gel (g.cm) cia surimi (dwdng kinh 20
mm va chiéu cao 15 mm) s€ dugc xac dinh theo
phuong phap cua Hosseini-Shekarabi et al. (2015)
dugc do bang may do céu trac Texture Analyser
(TA — XT2i) véi dau do P/5S, toc do di chuyén dau
do 1a 60 mm/phut, do xudng 7,5 mm so v6i chiéu
cao mau. Mau dugc lap lai it nhét 3 lan.

Kha nang gitr nude (Water Holding Capacity —
WHC) ctia surimi dugc phan tich bang phuong phéap
ly tdm cua Shimazamaninejad et al. (2013).

WHC (%) = 100 - [(Mgau — Msau)/Maiu] x 100

Trong d6: Mg 12 }(héi luong surimi trude khi ly
tam (g) va Mgy, 1a khoi lugng surimi sau khi ly tam

(9).

Mau surimi c¢6 khéi lugng khoang 1,5 g duoc
cho vao 6ng ly tim c6 16t san gidy loc da dugc xac
dinh khdi lugng. Sau d6 ly tim trong 10 phut, toc do
1.700 vong/ phiit. Khéi lugng nude mét di trong qua
trinh ly tdm phan anh kha nang git nudc cua san
phém. Mau duoc lap lai it nhat 3 lan.

Do tring: cac mau gel surimi (duong kinh 20
mm va chiéu cao 15 mm) duoc do biang may do mau
(Colorimeter PCE-CSM 2, Trung Qudc). Chi s6 do
trang dugc tinh theo cong thirc ciia Park (1994):

W (%) = 100-,/(100 — L )2 + (a %)% + (b *)2

Trong d6: L* tir mau trang dén mau den, a* tur
mau dé dén mau xanh 14 cay, b* tr mau vang dén
mau xanh lam.

2.5. Phwong phap xir 1y s6 liéu

S6 liéu dugc tinh trung binh va d6 léch chuan
sir dung chuong trinh Microsoft Excel 2013. Su
khac biét gitra cac nghiém thuc dugc phén tich
phuong sai ANOVA véi mitc y nghia 95% va phép
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thir Duncan (p<0,05) bang chuong trinh Statistical
Package for the Social Sciences (SPSS) 16.0.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia thoi gian gia nhiét trye
tiép & 90°C den chat lwgng gel surimi tir
thit vun ca tra

Qua trinh gia nhiét thiic day cac protein soi co
(ttc 1a myosin, actin, tropomysin va troponin) ting
cuong lién két voi nhau thong qua cac tuong tac ky
nude va lién két disulfide dwoc hinh thanh do sy oxy
hoa cac nhém sulthydryl, gitip duy tri mang lusi gel
ba chiéu dwoc 6n dinh nén cac dic tinh gel cua
surimi duoc cai thién (Benjakul et al., 2001). Tinh
chat cua loai protein tham gia vao qua trinh hinh
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thanh gel phu thugc béi loai, do twoi cua ca, do pH,
cuong d6 ion va cac thong sé ki thuat trong quy
trinh ché bién. Gia nhiét surimi & nhiét do va thoi
gian khac nhau c6 thé dan dén cac dic tinh gel khac
nhau (Hosseini-Shekarabi et al., 2015). Gia nhiét
khong phu hop 1a nguyén nhan dan dén pha huy dic
tinh cau trac, ton that cac gia tri dinh dudng (Fellow,
2002). Vi véy, quéa trinh xtr 1y nhiét d6i véi chat
lwong gel surimi tir thit vun ca tra rat quan trong.

Anh huong cua thoi gian gia nhiét tryc tiép ¢
90°C dén chat lwong gel surimi tir thit vun cé tra
duoc danh gia thong qua cac chi ti€u phan tich do
trang, do clmg, ¢ dan hoi, do co két, do dai, do bén
gel va kha nang gitr nude duoc trinh bay & Bang 1
va Bang 2.

Biang 1. Anh hwéng cha thoi gian gia nhiét truc tiép & 90°C dén dd cirng, dd dan hdi, d co két, do dai

cuiia san pham surimi tir thit vun c4 tra

Thoi gian (phiit) Do cirng (g) P dan hoi Do cb két Do dai (g)
10 1.842+1292 0,740,032 0,29+0,022 395+65,22
20 2.039+1152 0,87+0,14° 0,32+0,01° 558+75,2°
30 2.064+297° 0,77+0,012 0,30+0,02% 477+91,4%
40 1.961+45,32 0,740,042 0,29+0,012 413+18,6°
Gid tri p 0,444 0,189 0,099 0,066

Ghi chii: nhitng chit 6 (a, b) khdc nhau trong ciing mét cét biéu thi su khdc biét c6 y nghia thong ké (p<0,05), 56 ligu
thong ké dwoc trinh bay dudi dang trung binh + dj 1éch chuan, n=3.

Surimi dugc san xuét tir thit vun c4 tra khi gia
nhiét truc tiép 6 90°C trong thoi gian 10 phat dén 40
phiit co su thay déi vé& do cimg, do dan hoi, d6 co
két va do dai, nhung d¢ cung, do dan hdi khéc biét
khong 6 ¥ nghia thong ké (Bang 1). Gia tri d dan
hoi (0,74-0,87) xap xi bang 1, dicu nay ching to sy
nguyén ven, phuc hdi lai ciu tric ban dau cua surimi
sau chu ky nén dau tién (Tabilo-Munizaga &
Barbosa-Canovas, 2004). Khi tang thoi gian gia
nhiét truc tiép tir 10 dén 20 phat thi do co két va do

dai ting twong ng lan luot tir 0,29 1én 0,32 va 395
g 1én 558 g khac biét co y nghia thong ké (p<0,05).
Tuy nhién, khi thoi gian gia nhiét truc tiép 1au hon
20 phut thi do c6 két va do dai giam. MAau surimi véi
thoi gian gia nhiét 20 phut c6 do cimg, d6 dan hoi,
do co két, do dai cao nhit twong ng lan luot 1a
2.039 g, 0,87, 0,316 va 558 g. Gia nhiét surimi &
nhiét d6 va thoi gian khac nhau c6 thé dan dén cac
dac tinh gel khac nhau (Hosseini-Shekarabi et al.,
2015)

Bang 2. Anh hwéng cua thoi gian gia nhiét dén dd bén gel va kha ning giit nwée va dd tring cia san

pham surimi tir thit vun ca tra

Thai gian gia nhiét (phut)

Do bén gel (g.cm)

Kh4 niing giir nuéc (%) Do tring (%)

10 253+10,502
20 338+10,61°
30 320+13,63b¢
40 306+12,81°
Giatri p 0,000

79,9+1,06 66,4+0,276°
84,8+2,19° 67,3+0,299°
83,040,528 67,0+0,118b¢
81,742,072 66,8+0,121°

0,033 0,007

Ghi chii: nhitng chik 6 (a, b, c) khdc nhau trong cing mt cot biéu thi su khdac biét c6 ¥ nghia thong ké (p<0,05), s6 li¢u
thong ké dwoc trinh bay dudi dang trung binh + dg 1éch chuan, n=3.

Bang 2 cho thay khi gia nhiét truc tiép surimi
trong thoi gian tir 10 dén 20 phut thi d6 bén gel va
kha ning giit nudc ting twong tng lan luot tir 253
g.cmva 79,9% dén 338 g.cm va 84,8% khac biét co
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¥ nghia thong ké (p<0,05). Tuy nhién, 6 bén gel va
kha nang giir nudc co xu huéng giam néu qué trinh
gia nhiét truc tiép duoc kéo dai dén 40 phut. Tuy
nhién, Tanuja et al. (2014) ciing gia nhiét surimi tir
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thit ca tra & 90°C, nhung thoi gian gia nhiét can dai
hon dén 30 phut va surimi c6 d6 bén gel dat 617
g.cm. Nghién ctu cua Hassan et al. (2017) cling
chon phuong phép gia nhiét truc tiép & 90°C va 20
phiit d6i véi surimi ca tra (luc pha v& 607 g, d6 bén
gel 464 g.cm). Do trang 1a chi tiéu chat lwong quan
trong ddi vai san pham surimi (Taskaya et al., 2009)
surimi vai thoi gian gia nhiét truc tiép 20 phit c6 do
trang dat gia tri cao nhat 1a 67,3% va khéc biét ¢6 ¥
nghia théng ké (p<0,05) 50 v&i cac nghiém thirc con
lai. Két qua nay va tuong tu nhu surimi tir thit cé tré
vé6i d6 tring 70,4% (Kristinsson et al. (2005) va do
trang cua surimi tir thit fillet ca 1a 71,5% theo cong
bé cua Hassan et al. (2017) va khac biét co y nghia
thdng ké (p<0,05) so v&i cac nghiém thirc con lai.

Két qua dugc trinh bay ¢ Bang 1 va Bang 2 cho
thiy ché do gia nhiét truc tiép & 90°C trong thoi gian
20 phut thu dugc surimi ¢6 cac ddc tinh tt. Nguyén
nhan myosin 1a thanh phan chi yéu c6 trong protein
soi co va la thanh phan anh huong truc tiép dén kha
nang tao gel. Dudi tdc dong ctua qua trinh gia nhiét,
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cac protein s& M& X0dn va sau d6 polyme hoa lam
chudi myosin lién két lai véi nhau, 1am bén mang
ludi gel (Park, 2005). Tuy nhién, thoi gian gia nhiét
truc tiép qua dai s& gay anh huong dén cau trac
mang ludi gel va kha nang gilt nudc cua surimi.
Fellow (2002) di chi ra rang, qué trinh gia nhiét con
bién ddi collagen thanh gelatin lam mém mé lién két
vi vay céu trac gel va kha nang giir nude giam. Két
qua thoi gian gia nhiét truc tiép 20 phit & nhiét do
90°C thu duogc surimi c6 dic tinh tot.
3.2. Piéu kign gia nhi¢t hai giai doan cho
surimi tir thit vun ca tra
3.2.1. Anh huong cua thoi gian gia nhiét & 40°C
trong giai doan mét anh hudng dén chdt
luong gel surimi ter thit vun cd rra

Sy thay dbi chat lugng cua surimi dwoc gia nhiét
0 40°C trong giai doan 1 (phuong phap gia nhiét 2
giai doan) duoc danh gia thong qua cac chi tiéu vé
do tring, cau tric (46 cimg, do dan hdi, do co két,
d6 dai va do bén gel) va kha ning giit nudc dugc
trinh bay ¢ Bang 3 va Bang 4.

Bing 3. Anh huéng cia thoi gian gia nhiét & 40°C trong giai doan 1 (phwong phap gia nhiét 2 buéc) dén
d9 cirng, do dan hoi, d co két va do dai cia san pham surimi lam tir thit vun ca tra

Théi gian gia nhiét ¢ 40°C (phiit) Pocietng (9) DO dan hdi PO co két Do dai (g)
20 673 £ 55,52 0,49+0,032 0,40+0,012 135+19,12
30 794+913%  0,56£0,02°  0,43+0,01°  190+16,6°
40 749 £ 28,12 0,55+0,03¢ 0,41+0,052 171+£31,2%
50 715+58,00  0,51+£0,01*®  0,42+0,032 153+7,0%
Gia tri p 0,184 0,017 0,567 0,050

Ghi chi: nhing chit S6 (a, b, ¢) khdc nhau trong cing mgt cot biéu thj s khdc biét ¢é ¥ nghia thong ké (p<0,05), s6 liéu
thong ké dwoc trinh bay dudi dang trung binh + do 1éch chudn, n=3.

Két qua thé hién ¢ Bang 3 cho thiy cac tinh chat
gel cua surimi tro nén t6t hon khi gia nhiét khoi
surimi ¢ 40°C trong 30 phut, cac gia tri 46 cing, do
dan hoi, d6 co két va do dai cua surimi Ién luot 1a
794 g; 0,564; 0,434 va 190 g. Cac thong sd nay co
xu huéng giam dan khi thoi gian gia nhiét tiép tuc

tang tir 30 dén 50 phat. Két qua nay phu hop véi
nghién cru cda cua Thuy va ctv. (2020) khi chon
ché d¢ gia nhiét & 40°C trong thoi gian 30 phut &
giai doan mot cua phuong phap gia nhiét hai giai
doan cho surimi tir thit ca tra va thit ca r6 phi c6 do
clmg, do dan hoi, d6 co két va do dai cao nhat.

Bang 4. Anh huéng cua thoi gian gia nhiét ¢ 40°C trong giai doan 1 (phwong phap gia nhiét 2 buéc)
dén d¢ bén gel, kha niing giir nwéc va do tring cua san pham surimi tir thit vun ca tra

Thai gian gia nhiét (phut)

P bén gel (g.cm)

Kha niing giit nwéc (%) D) tring (%)

20 99,4+10,62 92,540,462 63,9+0,332
30 118+13,72 98,9+0,71¢ 64,3+0,112
40 111£10,52 98,1+0,39%¢ 63,5+0,962
50 104+11,32 97,0+1,15° 64,040,252
Gi4 tri p 0,290 0,000 0,384

Ghi chii: nhitng chiF 6 (a, b, c) khdc nhau trong ciing mgt cot biéu thi su khdac biét c6 ¥ nghia thong ké (p<0,05), 6 li¢u
thong ké dwroc trinh bay dudi dang trung binh + d¢ 1éch chuan, n=3.

Surimi dugc gia nhiét ¢ nhiét d 40°C trong giai
doan mot trong thoi gian tir 20 dén 50 phat c6 do
trang va do bén gel khac biét khong c6 y nghia thong

ké (p>0,05). Kha nang gitt nudc cta surimi tang khi

gia nhiét trong thoi gian tir 20 dén 30 phat va khac
biét c6 ¥ nghia thong ké (p<0,05). Tuy nhién, kha
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nang gitr nude caa surimi giam nhe néu kéo dai thoi
gian gia nhiét dén 50 phut.

Do cimg, do dan hdi, do co két, do dai, do bén
gel va kha nang gilt nuéc cua surimi tang khi kéo
dai thoi gian gia nhiét dén 30 phut & nhiét d6 40°C.
Diéu nay duoc giai thich ring, myosin va actin 1 hai
thanh phan chii yéu c6 trong protein to co dugc tim
thy nhiéu trong co thit ca (Matak et al., 2015). Dudi
tac dung cuta nhiét do thich hop enzyme
transgluminase (Tgase) s& dong gop viéc xtc tac cho
qué trinh polymer héa cua myosin, kich thich cac
protein twong tac, lién két lai v&i nhau va hinh thanh
khung mang lui gel viing chic va cai thién cau tric
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gel surimi (Totosaus et al., 2002). Do d9, thoi gian
gia nhiét 30 phit ¢ nhiét d6 40°C trong giai doan
mot 1a ché d6 phu hop dé gia nhiét surimi (phuong
phap gia nhiét hai giai doan) dé tién hanh thi nghiém
tiép theo.
3.2.2. Xdc dinh thoi gian gia nhiét ¢ 90°C trong
giai doan hai dén chat lwong gel surimi
tur thit vun ca tra

Céc tinh chat gel, do tring va kha ning gitr nudc
ctia surimi tir thit vun ca tra thay ddi ¢ cac thoi gian
gia nhiét khac nhau & 90°C trong giai doan hai duoc
thé hién trong Bang 5 va Bang 6.

Bing 5. Anh hwéng ciia thoi gian gia nhigt ¢ 90°C trong giai doan 2 dén d cimg, dj dan hoi, d9 co két
va d§ dai ctia san pham surimi tir thit vun ca tra

Thai gian gia nhiét (phut) Do cirng (g) Do dan hoi Do b két Do dai (g)
10 1.858+1212 0,77 £ 0,06° 0,34+0,03° 481+39,5°
20 2.488+148P 0,98 + 0,09° 0,330,072 819+54,4°
30 2.492+147b 0,92 +0,218 0,29+0,012 656496,8P
40 2.232+346% 0,90 +£0,162 0,31+0,012 608426,6°
Gia tri p 0,019 0,410 0,410 0,001

Ghi chii: nhitng chiF 6 (a, b, ¢) khdc nhau trong cing mgt cot biéu thy su khdc biét ¢6 ¥ nghia thong ké (p<0,05), s6 li¢u
thong ké diroc trinh bay dudi dang trung binh + dg léch chudn, n=3.

Surimi sau khi dwoc gia nhiét & 40°C va tiép tuc
duoc gia nhiét & 90°C trong cac khoang thoi gian
khac nhau cho thdy gia tri d6 cung va d¢ dai cua
surimi dugc cai thién sau 20 phat gia nhiét va dat gia
tri cao nhét lan luot 13 2.488 g va 819 g va khac biét
¢6 ¥ nghia thong ké so vai ché do gia nhiét 10 phut.
Méc khac, thoi gian gia nhi¢t I6n hon 20 phut, cac
thong s6 vé do clng va do dai cua surimi co khuynh
huéng giam dén. Cac gia tri 46 dan hdi va do co két
khac biét khong co ¥ nghia thdng ké (p>0,05) khi
thoi gian gia nhiét tang tir 10 dén 40 phut. Vi do dan
hai (0, 77-0,98) cua surimi dat gid tri gan 1, diéu do
chira rang muc do mau tro vé hinh dang ban dau
sau khi bién dang cao va mic do nguyén ven cua
surimi cao, it bi pha v& trong chu ky nén dau tién
ctia duong cong TPA cua phép do ciu tric (Tabilo-
Munizaga & Barbosa-Canovas, 2004). Gia tri d6 c6
két trong nghién ctru nay (0,29-0,33) thap hon so véi

nghién ctru cua Hosseini-Shekarabi et al. (2015) trén
dbi tuong surimi ca lu du (0,7-0,8). Bang 6 cho thiy
d6 bén gel, kha nang gitt nudce va do tring cua surimi
khi gia nhiét & 90°C trong giai doan 2 cling c6 su
thay d6i twong ty. Khi thoi gian gia nhiét tang tir 10
dén 20 phut thi do bén gel ciia surimi ting tir 334
g.cm va dén 377 g.cm va kha nang giir nudc ting tir
82,8% lén 88,9% va khéc biét c6 ¥ nghia théng ké
(p<0,05). Tuy nhién, do ben gel va kha nang git
nudc cia surimi giam néu tlep tuc kéo dai thoi gian
gia nhiét dén 40 phit. Do trang cta surimi khac biét
khong c6 ¥ nghia thong ké khi tang thoi gian gia
nhiét tir 10 1én 40 phut (p>0,05). B cang va do dai
cua surimi tur thit vun ca tra trong nghién ciru nay
thip hon két qua dwoc cong bd boi Thay va ctv.
(2020) dbi vai surimi tir thit ca tra fillet, do clng dat
6.750 g va d6 dai 1a 4.621 g.

Bang 6. Anh hwéng cua thoi gian gia} nhiét & 90°C trong giai doan 2 dén dd bén gel va kha ning giir
nuoéc va d§ trang cia san pham surimi tir thit vun ca tra

Thai gian gia nhiét (phut)

Do bén gel (g.cm)

Kha niing giir nuéc (%) Pj trang (%)

10 334+14,922 82,8+0,712 62,0+1,0102
20 377+13,49° 88,9+1,39° 62,7+1,0902
30 350+10,042 88,0+1,53P 62,5+0,6342
40 341+10,032 84,2+1,942 62,240,228
Gié tri p 0,012 0,002 0,770

Ghi chi: nhing chit S6 (a, b) khdc nhau trong ciing mét cét Qiéu thi sw khdc biét ¢é ¥ nghia thong ké (p<0,05), s6 liéu
thong ké dwoc trinh bay dudi dang trung binh £ do 1éch chudn, n=3
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Bang 5 va Bang 6 trén cho thdy surimi lam tir
thit vun ca tra khi gia nhiét & 40°C trong thoi gian
30 phut va tiép tuc gia nhiét & 90°C trong thoi gian
20 phut (phuong phap gia nhiét 2 budc) cé do ciing
2.488 g, d dan hoi 0,98, do co két 0,333, do dai 819
g, 46 bén gel 377 g.cm va kha ning gitr nuéc 88,9%
cao hon surimi khi gia nhiét tryc tiép & 90°C trong
20 phut vai d6 cing 2.039 g, d6 dan hdi 0,87, d6 o
két 0,316, d6 dai 558 g, do bén gel 338 g.cm va kha
nang gitr nudc 84,8% (Bang 3 va Bang 4). Két qua
nay ciing pht hop véi cong bd cia Ngo et al. (2010),
chat lwong cua khdi gel da dugc xir 1y qua hai giai
doan gia nhiét tét hon so véi cac khéi gel duoc gia
nhiét mot giai doan va twong ddng véi két qua thoi
gian gia nhiét hai giai doan. Hosseini-Shekarabi et
al. (2015) ciing da sir dung phuong phép gia nhiét
hai giai doan vai thoi gian gia nhiét 30 phit ¢ nhiét
d6 40°C trong giai doan 1 va tiép tuc nang nhiét &
90°C trong thoi gian 20 phat khi nghién ctu anh
huong qué trinh xir 1y nhiét dén dic tinh gel cua
surimi lam tir c4 du miéng den (Atrobucca nibe).
Thiy va ctv. (2020) ciing 4p dung ché do gia nhiét
hai giai doan (40°C, 30 phut ¢ giai doan 1 va 90°C,
20 pht & giai doan 2) surimi tur thit ca tra va surimi
tur thit ca ro6 phi. Pac tinh gel cta surimi dugc cai
thién khi tién hanh gia nhiét hai giai doan c6 thé
dugc giai thich 1a do trong giai doan 1, gia nhiét ¢
nhiét do thap s& thuc day phan ung oxy hoa cac
nhom sulfhydryl va cac nhoém nay tiép tuc bi oxy
hoéa trong giai doan 2 khi gia nhiét ¢ nhiét d6 cao,
dan dén hinh thanh nhiéu lién két disulfide hon ciing
ddng nghia vai lién két ngang cong hoa tri ting 1én,
do d6 lam ting d6 dan hdi cua gel surimi so V6i
surimi duoc gia nhiét truc tiép & nhiét do cao
(Benjakul et al., 2005, Yi et al., 2020). Khi surimi
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4. KET LUAN

Surimi tur thit vun ca tra dugc xu 1y nhiét theo
phuong phéap gia nhiét hai giai doan c6 cac dac tinh
gel ciing nhu kha nang gitr nudce tt hon so véi mau
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c6 d6 bén gel, do dai va kha nang giit nude twong
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