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ABSTRACT

The aim of the study was to investigate the effect of salt additives (base)
including K,CO3-E501, Na,CO3-E500(i), NasPO.-E339(iii) on the
solubility and recovery yield and protein gel quality of Torpedo scad
(Megalaspis cordyla) meat. Three salt additives were used to raise the
alkaline pH of the paste at 4 pH levels (8, 9, 10 and 11) for evaluating the
solubility. Then, HCI was used to decrease pH to acidic conditions at 4
levels (3, 4 5, and 5.5) to acquire precipitates. The recovery yield and
quality of the obtained gel protein were assessed. The results showed that
the highest solubility was appropriate to pH 11 for all three salts.
Particularly, in acidic conditions, protein gel precipitated corresponding
to Na,COs salt at pH 4, K,COg3 salt at pH 5.5, and NazPO,salt at pH 5.5
showed the significantly higher parameters of recovery efficiency, gel
strength, hardness, toughness, elasticity, whiteness and protein
concentration compared to those of other treatments.

TOM TAT

Muc tiéu ciia nghién ciru la danh gid anh hweng cua phu gia mudi (bazo)
K2CO3-E501, NazCO3-E500(i), NasPO4-E339(iii) dén kha nang hoa tan
va chdt heong protein thu hoi tir thit ca song (Megalaspis cordyla). Su
dung lan heot 3 logi phu gia Mudi d@é ning pH kiém khéi paste ca tai 4
mirc pH (8, 9, 10 va /1) dé danh gid kha néing hoa tan protein thit cd; sau
d6 dimg HCI ha pH acid 6 4 micc (3, 4, 5 va 5,5) dé thu két tua. Két tua
thu dwoc danh gia hiéu sudt thu hoi va chdt heong san pham gel protein.
Két qua nghién ciru cho thay kha ndng hoa tan protein thit cd cao nhat
tai pH 11 véi ca ba logi musi. Trong dé, gel protein véi pH acid két tia
twrong 1ng mudi NaCOs tai pH 4, mudi KoCOs tai pH 5,5 va mudi NasPOs,
tai pH 5,5 cho thdy chi sé vé hiéu sudt thu hoi, dé bén gel, dg cimg, do
dai, d6 dan héi, do trdng va ham liwong protein cao hon c¢é ¥ nghia thong
ké so vai gel protein thu nhdn tir cdc phuong phap xie Iy con lai.

1. GIOI THIEU

C4 song (Megalaspis cordyla) 1a ca bién c6 thit
ngot, thom ngon va 1a nguyén liéu ca pho bién, dé
tim tai cac chg dau mdi, thuoc nhom co kich thudc
trung binh va cung cp thi trudng trong nudc va xuat

khau (Huén va ctv., 2017). Ca song béo vira va duoc
chon 1am thay thé cho ca it béo trong san xuét cha
ca (Eymard et al., 2010). Ngoai ra, loai nay da duoc
nghién ctru trong san xuét surimi nhim nang cao kha
nang tao gel (Wu et al., 2011). Surimi 13 chit nén
protein quan trong dé san xuat cac san phim mo
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phong va c6 ngudn gdc 1a san pham truyén théng tir
Nhat Ban (Park, 2013). C4c chuyén gia cua FAO vé
thuc phdm da nhan dinh rang surimi 13 co so thuc
pham trong tuong lai (Luyén, 2004). Surimi c6 ham
lugng protein cao, khong cholesterol, ham luong
lipid thap, 1a chat nén protein quan trong dé san xuat
cac san pham mo phong (Park & Lin, 2005). Cac san
pham gi4 tri gia ting va san pham mo phong ché
bién tir surimi ngay cang phong phii va da dang nhu
gia tom, gia cua va chao (Luyén va ctv., 2010). Cong
nghé san xuit surimi gém cac cong doan chinh nhu
xtr Iy tach thit c4, xay nho, rira, quét, phdi tron, dinh
hinh, gia nhiét, cdp dong va bao quan (Park & Lin,
2005). Trong do, xay, rua, quét, gia nhiét 1a cac cong
doan quan trong quyét dinh tinh chat gel cua surimi
nhu d6 bén gel, d6 cung, do dai, d6 dan hdi, do co
két (Luyén va ctv., 2010). Nhiam tao duoc san phdm
surimi dat chét luong thi ra 1a cong doan quan
trong trong qué trinh san xuat surimi quyét dinh
chat lwong khéi gel surimi anh huong truc tiép dén
kha ning thu hoi protein (Luyén va ctv., 2010).
Nhiéu nghién ctru da ching minh viéc sir dung
phuong phap thu hoi protein qua thay d6i pH gilp
cho mau sic surimi trang hon nho loai dwoc nhiéu
myoglobin (Chaijan et al., 2006).

Quy trinh san Xuit surimi thuong sir dung
phuong phap truyén thong 1a rira bang mudi NaCl
(Shabanpour, 2016; Abreu, 2019). Tuy nhién,
phuong phap thu hdi protein theo sy thay dbi pH
ciing nhu danh gia kha ning tao gel, chat luvong san
phdm surimi so vé&i phuong phap san xuit truyén
thdng chua dwoc thuc hién. Cac nghién ciru chi dirng
lai voi viéc sir dung NaOH va HC1 dé hoa tan va két
tua protein (Chaijan, 2006; Shabanpour, 2016). Bén
canh d9, str dung NaOH va HCI lam cho protein bi
bién tinh anh huong dén do bén gel, kha ning giir
nuéce ciing nhu cau triic san pham (Chaijan, 2006).
Vi vay, nghién ctru danh gia anh huong cua phy gia
mudi dén kha nang hoa tan, thu hdi va chét luong
protein tur thit cd song dugc thuc hién. Nghién ctu
nay gop phan xay dung tién de cho phuong phap
méi ve ing dung phu gia mudi khi thu hdi protein
trong san XUt surimi.

2. PHUONG PHAP NGHIEN CUU

2.1. Vvatligu

Ca song duoc thu mua tai ving ‘pién Tay Nam
B0 (tinh Kién Giang) d¢ c6 dugc nguon nguyén liéu
tuoi, chat lwgng tot sau danh bat tir bién. Ca s€ dugc
giit twoi bang bao quan lanh (4£1°C), sau d6 van
chuyén vé phong thi nghiém & Truong Thuy san,
Truong Pai hoc Can Tho. Nguyén liéu dugc rira
sach, fillet, lang da, chinh hinh loai thit o, xay sau

113

Tdp 59, So 1B (2023): 112-120

d6 tron vai 7,5% duong sucrose, dong goi trong bao
PE va duoc bao quan trong ti dong -40+=2°C cho
dén khi tién hanh thi nghiém. C& c4 dugc dung trong
nghién ciru 13 159 — 190 g/con va than c4 c¢6 chiéu
dai 23 — 26 cm. Ti 1& thu hdi co thit c4 sau khi fillet
14 47,5%.

2.2. Héa chit sir dung

Hoéa chat st dung thi nghiém bao gom:
potassium carbonate (K>COs), sodium carbonate
(Na,COg), trisodium phosphate (TSP), natri
photphat (NasPO.), acid hydrochloric HCI 37% cua
Merck (Ptc) va mot s6 hoa chat khac ding trong
phan tich. Cac hoa chét sir dung trong nghién ctru
dugc nhap khau va phan phdi boi cong ty TNHH
thwong mai dich vu xuét nhap khiu Thanh My,
thanh phd Can Tho.

2.3. Phwong phap nghién ciru

2.3.1. Ngi dung 1: Khdo sdt anh huéng phu gia
diéu chinh d¢ kiém twong vmg Véi cdc
mirc pH bazo dén khd néing hoa tan
protein ca song.

Thit ca song dwoc chuan bi nhu muc 2.1. Thit ca
duoc rid dong 4 gid & nhiét @6 2-4°C. Thit ca duoc
pha lodng v&i nudc cat ty 18 (1:7) sau d6 nghién min.
Thit ca dugc diéu chinh pH khéi paste ¢ 8; 9; 10; va
11 bang cac phu gia diéu chinh d6 kiém l1a K,COs,
Na,CO3 va NasPO,. Qua trinh khudy 1a 1 gio & nhiét
d6 2-4°C. Khi protein hoa tan hét hdn hop dugc dua
di ly tam (10.000 x g, 20 phut, 4°C) dé thu dich
protein. Panh gia kha nang hoa tan ctia protein bang
phuong phap Lowry (Lowry et al, 1951). Thi
nghiém dugc bé tri hoan toan ngau nhlen véi nhan
td khao sat 1a 3 loai mudi (K2CO3, Na,COs3 va
NasPO4) twong tng véi tirng muac nang pH (8, 9, 10
va 11). S§ nghiém thirc 1a 12 va s6 don vi thi nghiém
la 36.

2.3.2. Ngi dung 2: Khdo sdt anh huéng cdc mirc
pH acid twong 1ng Véi cdc loai muéi hoa
tan protein dén hiéu sudt thu hoi va chdt
luong protein thu nhgn.

Tién hanh diéu chinh pH khdi paste ca & 4 mirc
pH (3; 4; 5; va 5,5) bang HCI. Tiép tuc ly tam dung
dich protein (10.000 x g, 20 phut, 4°C). Tién hanh
loc dé giir lai phan protein két tia cudi ciing. Két tua
sau khi loc dwoc can dé xac dinh ty 1& thu hoi
protein. Sau d6 khéi gel dugc quét (10 phit) trong
didu kién lanh (4°C), dinh hinh protein thu nhan
trong khdi hinh tru (duong kinh 23 mm, chidu cao
25 mm), hép (20 phut) & 90°C. Thu duoc thanh
pham surimi c4 song, tién hanh do mau va do ciu
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trac. Xac dinh ham lwong protein bang phuong phap
Kjehdal. Do két qua thu nhan 1a khong két taa dugc
protein véi ba loai mudi tai pHyigm - pHacia 12 8-3; 8-
4; 9-3 va 10-3. Ngoai ra, mudi Na,COs tai pH 11-5;
11-5,5 va NazPOy4 tai pH 9-4; 9-5 va 9-5,5 protein
cling khong két taa. Bén canh d6, pHiém - PHacid 12
8-5 va 8-5,5 thi ba loai mudi nang pH kiém thu dugc
¢6 hiéu suét thu hoi rat thap (5,03 - 15,87%). Vi vay,
qua trinh xur 1y thong ké loai bo két qua thyc hién tai
céc loai mubi tuong (g vira trinh bay.

Thi nghiém duoc b tri hoan toan ngau nhién
mot nhan td, 3 1an 13p lai, v6i nhan té khao sat 1a 3
loai phu gia mudi (bazo) K,COs-E501, Na,COs-
E500(i), NasPO4-E339(iii) nang pH tuong (ng vai
cac mirc pH acid (3; 4; 5 va 5,5) dugc thyc hién bang
HCI dé thu hoi két taa. S6 nghiém thire 13 25 va sd
don vi thi nghiém 1a 75.

2.4. Phwong phap phan tich

Gia tri pH ciia mau duoc xac dinh theo Hultmann
et al. (2012) véi may do pH (Mettler Toledo, USA).

Xac dinh phan trim protein hoa tan (%) theo
Kristinsson et al. (2005) v6i nong do protein hoa tan
xac dinh bang phuong phap Lowry (Lowry et al.,
1951).

Hoa tan (%) = Nong do protein hoa tan dung dich
A & 16p giita sau khi ly tim (mg/mL) / Nong do
protein dung dich B dong nhat trudc khi ly tam
(mg/mL) x100

Hiéu suat thu hdi (%): Hiéu suét thu hdi protein
dugc xac dinh bang ty I¢ phan tram khéi lugng thit
c4 xay thu hoi sau rira véi khdi lugng thit ca xay ban
dau (Kim et al., 2003).

. Méu’séc: Mau sic (L*, a*, b*) duoc do rr}éu
bang thi€t bi Colorimeter PCE-CSM 2 (Anh Quoc).
bo trang cta mau thir (W) duogc tinh theo cong thic:

W =100 - /(100 — L *)2+a *2 +b *2

Trong d6, L* 14 tir mau tréng dén den, a* tir mau
d6é dén mau xanh 14 cdy, b* tir mau vang dén mau
xanh lam.

Céu tric (40 ctng, do dan hoi va do dai) cua gel
protein (surimi) dugc xac dinh tir cac duong cong
TPA (texture profile analysis) ciia phép do ciu truc
theo phuong phéap ciia Hosseini-Shekarabi et al.
(2015). Mau surimi dugc dinh hinh thanh vién véi
duong kinh 23 mm va chidu cao 25 mm, lam lanh
bang nude da trong 30 phut. Tién hanh do ciu tric
bing may do ciu tric Texture Analyser (TA -
XT2i), dua trén viée tic dong luc nén (dau do P/75),
d6 bién dang 50% so Vi chiéu cao ban dau caa vién.
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MJbi vién nén 2 1an, thoi gian gira 2 lan nén 1a 5
gidy, nén vai toc do khong ddi 60 mm/phut. Két qua
thu duoc 1a trung binh cong cua 3 1an do dac (3 vién)
cho méi nghiém thirc. Tir cac duong cong TPA cia
phép do céu tric, cac chi tiéu do cimg, do dan hoi va
d6 dai cuia surimi dugc xac dinh nhu sau: B cung
(2) 1a Iyc 16n nhat cia chu ky nén dau tién dé lam
cho mau bi bién dang 50%. Do dan hdi (khong c6
don vi) thé hién mic d6 mau tré vé hinh dang ban
dau sau khi bién dang, 1a ty s6 khoang cach nén lan
2 / khoang cach nén lan 1. P c6 két (khong c6 don
Vi) 1a thudc tinh co hoc cua cAu trtc lién quan dén
muc do bién dang ma san phdm c6 thé chiu dwoc
true khi bi giy vo, 13 ty sb gitra dién nén lan 2 /
dién tich nén 1an 1. Do dai (g) 1a mirc &6 mau bi bién
dang, khong bi pha v&, dugc tinh 1a tich sé caa do
ctmg, d6 c6 két va do dan hoi.

Do bén gel (g. cm): cua gel protein (surimi) dugc
do bang may do cu trac Texture Analyser (TA -
XT2i) theo phuong phap ctia Hosseini-Shekarabi et
al. (2015) véi dau do P/5S, toe do di chuyén dau do
1a 60 mm/phit, do xudng 10 mm so vai chiéu cao
mau. MAu surimi duge dinh hinh thanh vién hinh try
tron véi dudng kinh 23 mm va chidu cao 25 mm,
lam lanh bang nuéc da trong 30 phat. M3i mau dugc
Ip lai it nhat 3 lan.

2.5. Phwong phap xir Iy s6 liéu

S6 ligu thu thap dugc phan tich bang phuong
phap théng ké mé ta (trung binh, d6 léch chuan, sir
dung chuong trinh Microsoft Excel 2013). Su khac
biét cua cac yéu tb gitra cac nghiém thirc dugc phan
tich bang ANOVA mot nhan t voi mirc nghia 95%
va phép thir Tukey (p < 0,05) bang chwong trinh
Minitab 20.0.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng phu gia diéu chinh dd kiém
twong wng Vai cac mirc pH bazo dén kha
nang hoa tan protein ca song

Qua trinh rira thit ca xay dé loai bo cac chit phi
protein, giir lai protein co tinh tao mang lui lién két
va day ciing 14 ban chat ciia surimi. Nghién ctu thuc
hién trén co so thir nghiém san xuat surimi tir ca
song gia trj thap bang phuong phap thu hoi protein
theo sy thay ddi pH dwa vao phu gia diéu chinh pH
thuc pham. Sy thu hdi protein bang dich chuyén pH
gitip hoa tan va két tia protein 1a phuong phap hiéu
qua do tiét kiém duogc thoi gian trong qua trinh ria
thit c4 (Martin-Sanchez et al., 2009; Nolsge &
Undeland, 2009; Gehring et al., 2011). Bac biét 1a
do tat ca protein c4 déu duoc hoa tan d& dang trong
diéu kién pH acid va bazo do 1am ting lyc ddy tinh
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dién gitra cac phéan tir protein. Trong khi d6, qua
trinh két ty protein xay ra khi pH gan diém dang
dién.

Do tinh tan ctia protein ma trong dung dich ria
thit ca xay s& c6 mot luong protein hoa tan nhat dinh.
Kha nang hoa tan nay cia protein ca phu thudc vao
hai yéu to co ban 1a nguyén liéu va phuong phap rira
ché bién (Luyén va ctv., 2010). Kha ning hoa tan
protein theo tirng loai phu gia va & cac mirc pH khac
nhau dugc trinh bay & Bang 1.

Bang 1. Anh hwéng cia phu gia diéu chinh dd
kiém va pH phit hgp dén kha niing hoa
tan cia khdi gel protein tir thit c4 song

Protein hoa tan (%)

Mubi

Na>COs3 K2COs3 NazPOg4
pH 8 62,6+1,16 60,8+1,28¢ 50,6+1,81f
pH9 85,8+0,06° 86,9+0,39° 56,6+0,51¢
pH 10 88,9+0,18%  88,7+0,43% 73,7+1,32°¢
pH 11 91,240,432 91,5+1.892 86,4+1,22°

Ghi chit: S6 liéu théng ké dirpe mé ta duwéi dang trung
binh % ds léch chuan (n=3). Nhiing chiz cdi (a, b, c, ... )
khdc nhau trong ciing mét bang biéu thi s khdc biét ¢6 y
nghia thong ké (p<0,05).

Qué trinh rira nham gia tang kha nang thu hoi
protein hoa tan ¢6 trong dung dich. Két qua & Bang
1 cho thdy & pH cang cao thi kha ning hoa tan cang
t6t. Hoa tan tot nhat & pH 11 bang K,CO3 va Na,CO3
1a 91,5% va 91,2%, khac biét khong c6 ¥ nghia
thong ké (p<0,05) va tiép dén bang NasPO, la
86,4%. Kha ning hoa tan thap nhat tai pH 8
(NasPO,) chi dat 50,6%, kha ning hoa tan thap dan
dén muc hao phi s& ting 1én nén khong duge danh
cao, hiéu suat cong nghé giam. Trong qua trinh ria,
luong 16n nudc dugc s dung dé loai bo cac
sacroplasmic protein, mau, lipid, cac manh ndi tang,
céc hop chit mau va mui ra khoi thit ca xay. Két cau
san pham ciing dugc cai thién dang ké sau cong doan
rira. Mot yéu té nira anh huong dén do chac gel
surimi d6 1a pH dich protein. Khi pH dan dén diém
dang dién thi lién két protein-nudc s& dugc thay thé
boi lién két protein-protein, khi d6 do hoa tan cua
myofibrillar protein giam, vi vay do chic gel surimi
tang 1én. Khi pH & trén hay du6i diém ding dién déu
lam giam d6 chic cua gel surimi (Park, 2013).

3.2. Anh hwéng ciac mirc pH acid twong ng
Vi cac loai mudi hoa tan protein dén higu suét
thu hoi va chét lrgng protein thu nhan

Cong doan rira gy tac dong lon dén chat lwong
va hiéu suit thu hdi surimi, véi mdi loai ca khac
nhau thi cin ¢ ché d6 raa khac nhau dé thu duoc
chét lwong surimi 1a t6t nhit. Két qua thu nhan
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protein hoa tan cao c¢6 kha nang giup thu hoi lwong
protein két tua cao. Anh huong ba phu gia mubi vai
cac mirc pH hoa tan va thu hoi két tua (bang HCI)
khac nhau dén hiéu suat thu hdi protein tir thit ca
song dugc thé hién ¢ Bang 2.

Bang 2 cho thay sau khi hoa tan thit ca bing nang
pH kiém (bang ba mudi) thi qua trinh ha pH (bang
HCI) rat quan trong quyét dinh kha niang két tua
protein. Hién tugng khong két tia duoc protein xay
ra voi ba loai mudi tai pHiiem-pHacia 12 8-3; 8-4; 9-3
va 10-3. Ngoai ra, mudi Na,COs tai pH 11-5; 11-5,5
va NagPOy tai pH 9-4; 9-5 va 9-5,5 protein ciling
khong két tua. Vi pHkism - PHacia 13 8-5 va 8-5,5 thi
ba loai mudi nang pH kiém thu dwoc hiéu suat thu
hoi rat thap (5,03%-15,87%) khong dugc trinh bay
trong Bang 2.

Khi rira thit c4 xay thi protein dugc hoa tan ra
nudc rira, trong d6 chu yéu la protein cia chét co
hoa tan. Protein c6 tinh chat dién ly ludng tinh boi
c4c nhom hoa hoc trén phéan tir mang ban chat acid
va bazo (-COOH va NHy). Pu tién, thit c4 duoc xu
ly trong méi truong kiém sy phan ly cua c4 nhom
bazo bi kim ham, protein c6 tac dung nhu mét acid
tich dién am. Khi pH dung dich protein trong nudc
rira dwoc dua vé gia tri diém déng dién cua protein
(pl), lac nay phén tir protein trung hoa dién, cac phan
tur protein dé tiép can, két tu va xay ra hién tuong tia
protein.

Bang 2. Anh hwéng cia ba loai mudi va HCI véi
cac gia tri pH kiém-pH acid caa dich
protein dén hiéu suat thu hoi két taa
khoi gel protein tir thit c4 song

pH kiém - Higu suét thu h(‘)i' két tiia twong ng
pH acid dich phu gia muoi hoa tan (%)
protein Na2COs K2COs NasPOq4
9-4 30,540,41° 77,640,277 -
9-5 53,340,16"  71,540,78 -
9-55 51,14+0,36°  71,040,84 -
10-4 63,3+0,43' 78,4+0,08°" 68,9+0,39
10-5 65, 840,23 76,74+0,32¢" 68, 8+0,39
10-5,5 71,740,321 65,940,70k 79,440,31%
11-3 83,940,10° 76,940,23%" 75,540,23"
11-4 85,140,54® 80,940,544 76,7+0,33%"
11-5 - 66,840,34% 61,440,31™
11-55 - 81,7+0,45¢ 85,740,402

Ghi chii: S6 liéu théng ké dwoc mé td duwdi dang trung
binh + d@¢ léch chudn (n=3). Nhiing chit cdi (a, b, ¢, d,

... ) khdc nhau trong cung m¢t bang biéu thi su khdc biét
6 y nghia théng ké (p<0,05)."-" la khéng thu hoi dioc
két tiia

Bang 2 cho thay higu suat thu hoi protein phu
thudc rat 16n vao phu gia diéu chinh d¢ kieém va pH
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pht hop. Hiéu suat thu hoi cao nhét tai pH=11 bang
mudi Na;CO3 va NasPO, ¢6 gia tri lan luot 14 85,7%
va 85,1%, ¢6 su khac biét vé mat thong ké (p<0,05).
Theo Hultin et al. (2002), hi¢u suat thu hoi ciing phu
thudc vao pH, dat cuc dai 1a 82% tai pH = 12,5 dbi
Vi protein tir ca trich tach chiét bang phuong phap
didu chinh pH. Bén canh d6, Yongsawatdigul
(2014) nghién ctru tach chiét protein tir c4 rockfish
cho higu sut thu hdi protein 1a 80% tai pH = 13.
Nguyén nhéan c6 su thay di nhu vay 1a do qua trinh
tach chiét protein bang phuong phap diéu chinh pH
phu thudc vao loai va cac phuong phap xtr Iy nguyén
liéu khac nhau (Hién va ctv., 2014).

Bén canh d6, pH acid dung dé két tia cua ba loai
mudi tai gia tri 4 voi Na;CO3zva 5.5 véi K,CO;z va
NasPO, cho hiéu suét thu hdi cao phil hop véi cac
nghién ctru trudc ddy vé gia tri pl cua protein ca
trong khoang 4 dén 5,5 (Jaczynski, 2007; Abdollahi
et al., 2017; Chen and; Shi et al., 2017; Abreu et al.,
2019).
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Bang 3. Anh hwéng cia ba loai mudi va HCI véi
cac gia tri pH kiém-pH acid caa dich
protein dén d¢ bén gel cua khéi gel
protein tir thit ca song

pH kiém - D9 bén gel protein twong img phu
pH acid gia mudi hoa tan (g.cm)

dich protein  Na2COs K2COs3 NasPO4
9-4 89,640,029 11540,01™ -
9-5 82,940,09° 12340,008% -
9-55 91,540,017 68,640,37" -
10-4 11540,01™ 87,9+0,01" 65,4+0,01Y
10-5 15340,059 127+40,01) 17840,007°
10-5,5 108+0,03" 76, 5+0,02' 101+0,005°
11-3 156+0,02° 133+0,01" 12240,019'
11-4 165+0,01954,240,007" 14340,007"
11-5 - 127+40,05 155+0,017f
11-55 - 205+0,007* 186+0,009°

Ghi chii: S6 ligu thong ké duroc mé td dwdi dang trung
binh + dg léch chuan (n=3). Nhitng chiF cdi (a, b, ¢, d,

... ) khdc nhau trong ciing mét bang biéu th s khdc biét
6 ¥ nghia théng ké (p<0,05). "-" la khéng thu héi dwoc
két tiia

Bang 4. Anh huéng cia ba loai mudi va HCI véi cac gia tri pH kiém-pH acid caa dich protein dén d¢

cirng ciia khdi gel protein tir thit ca song

pH kiém - pH acid

Do cirng ciia khdi gel protein twong wng phu gia muoi hoa tan (g)

dich protein Na>COs K2CO3 NasPO4
9-4 73340,004 709+0,006" -
9-5 904+0,004¢ 40810,007% -
9-55 1.114+0,01™ 722+0,036° -
10-4 1.55310,002" 1.77440,003! 220,36+0,008Y
10-5 71940,01 1.35740,005' 2676,05+0,007¢
10-5,5 3.187+0,004° 1.03040,019" 1022,51+0,003°
11-3 3.344+0,003° 1.004+0,010° 1945,94+0,008"
11-4 4.320+0,012 269+0,003* 2245,9610,008"
11-5 - 502+0,006" 1568,55+0,004/
11-55 - 2.10640,0069 3050,71+0,007¢

Ghi chii: §6 li¢u thong ké diegc mé ta duwdi dang trung binh + dg |éch chudn (n=3). Nhing chit cdi (a, b, ¢, d, ... ) khdc
nhau trong cung mét bang biéeu thi su khdc biét ¢6 y nghia thong ké (p<0,05). "-" la khéng thu hoi duoc ket tua

Két qua do bén gel, d6 dan hdi, do dai, d6 cing
cua gel protein tir ca song thay dbi theo ba phu gia
mudi Vé6i cac mirc pH hoa tan va thu hoi két tia
(bang HCI) khac nhau dugc thé hién ¢ Bang 3, 4, 5,
6. Cac Bang nay cho thdy céu truc cua khéi gel
surimi bi anh huong theo ting loai phu gia mudi véi
cac mirc pH hoa tan va thu hdi két tia khac nhau.
Bang 3 cho thay rang khi raa thit ca trong moi
truong mudi & cac ndng do pH khac nhau s& cho
surimi ¢6 do bén gel khac nhau, do bén gel dat cao
nhét & KoCO3 (pH=11-5,5) va NazPO, (pH=11-5,5)
tuong tng 1a 205 g.cm va 186 g.cm, khac biét c6 y
nghia thdng ké (p<0,05). Bén canh d6, & pH=11-4
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dung mudi Na;COs cho hi¢u suét thu hdi va kha
nang hoa tan tot ciing cho d6 bén gel & muic cao 1a
165 g.cm.

Bang 4 va Bang 5, d6 dai va do cing cao nhit ¢
cing mot mac pH=11-4 dung mudi Na,COs3 lan luot
1a 1.758 g va 4.320 g, & hai mudi con lai 1a K2CO3
va NasPOy c6 do dai dat 1.060 g; 1.364 g va do cing
dat an lwot 12 2.160 g; 3.051 g. D6 dan hdi (Bang 6)
cao nhét & pH=9-5 (NaCO3-HCl) c6 két qua la 1,12.
Vi d6 dan hoi cua khéi gel dat gia tri gan 1, diéu do
chi ra rang mic d6 mau tré vé hinh dang ban dau
sau khi bién dang cao va mirc do nguyén ven cua
khdi gel protein cao, it bi pha v& trong chu ky nén
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dau tién cia dudng cong TPA cua phép do cu trac
(Tabilo & Barbosa, 2004). Nguyén nhan dan dén su
khéc nhau vé céu tric ¢6 thé 1a do su khac nhau vé
pH, cuong d6 ion va cac thong s6 clia qué trinh san
xuat surimi (Niwa, 1992).

Két qua nghién ctru dat dugc ¢ trén c6 thé duge
1y giai 1a bai vi rira 1a mot bude quan trong thiét yéu
trong cong nghé san xuat surimi, nham loai bo cac
protein hoa tan, chu yéu 1a sarcroplasmic.
Sarcroplasmic 1a mot loai protein chiém khoang
23,5% tong sb cac protein trong co thit, ¢6 tac dung
can tré qua trinh tao gel protein, lam giam chat
luong san pham. Ton tai glua cac soi co, bao gém
nhiéu enzyme trao dbi chat, lam giam su 6n dinh
protein co trong thoi gian bao quan. Myofibrillar
protein c6 kha nang hinh thanh mang ludi gel ba
chiéu, chiém khoang 70% tong sé protein trong thit
c4. Do d6, rira nham giam luong protein hoa tan
sarcroplasmic va tdp trung lugng myofibrillar
protein, nang cao chat lwong surimi (Park, 2013).
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Chat béo va sarcroplasmic 14 hai thanh phan chi yéu
can trg qua trinh hinh thanh gel trong cong nghé san
Xuét surimi. Tuy nhién, hai thanh phan nay dugc loai
trong cac budc ria thit ci. Sarcroplasmic ton tai
gitra cac soi co cua co thit ca, n6 bao gém cac cac
enzyme va protein heme (myoglobin va
hemoglobin). Trai nguoc Véi tac dung cia chit béo
va sarcroplasmic, myofibrillar 14 thanh phan chinh
cuia protein co thit ¢4 (chiém 70% protein tong s6)
¢6 tac dung hinh thanh mang ludi gel protein. Trong
qué trinh rira, sarcroplasmic néu khong dwoc loai bo
s& lam lodng ndng do ciia myofibrillar protein va anh
huong xau dén qua trinh hinh thanh gel protein.
Ngoai ra, sarcroplasmic protein la cac enzyme,
chang han nhu proteinases ciing anh huong dén qua
trinh hinh thanh gel surimi do kha ning cat lién két
protein. Thanh phan chét béo néu khong dugc loai
bo hét s& phan tan vao giita cac phan tir protein, lam
lién két mang ludi bi dut, dan dén giam d6 dan hoi
gel protein.

Bang 5. Anh huéng cia ba loai mudi va HCI véi cac gia tri pH kiém-pH acid caa dich protein dén d¢

dai ciia khdi gel protein tir thit ca song

pH kiém - pH

Do dai ciia khoi gel protein twong ing phu gia mudi hoa tan (g)

acid dich protein Na>COs K2CO3 NazPO4
9-4 334+0,010" 214+40,007

9-5 20940,002¢ 97,940,006"

9-5,5 458+0,009° 293+0,007°

10-4 64740,007' 647+0,02) 77,6+0,001*
10-5 47940,014" 49040,02m 1.158+0,005¢
10-5,5 6104-0,015¢ 399+40,01¢ 447+40,012°
11-3 86840,005¢ 601+0,004* 84940,003f
11-4 1.75840,005? 54,040,02Y 696+0,019"
11-5 104,6940,005" 542,66+0,014'
11-55 1060,39+0,006° 1364,01+0,003¢
Ghi chii: 86 liéu théng ké dwoc mé ta dedi dang trung binh + dé léch chugn (n=3). Nhitng chir cdi (a, b,c ... ) khac

nhau trong ciing mét bang biéu thj sy khdc biét ¢é Y nghia thong ké (p<0,05)."-" la khdng thu héi duwot két tia

Nhiéu nghién ciru da ching minh viéc str dung
phuong phap thu hoi protein bang su thay doi pH
gitp cho mau sac surimi trang hon nho loai duoc
nhiéu myoglobin (Chaijan et al., 2006). Bang 7 cho
thay sy thay d6i mau sac cua khol gel surimi bi anh
hudng theo tirng loai phu gia mudi véi cac muc pH
hoa tan va thu hdi két tiaa khac nhau. Céc protein thu
hdi tir qua trinh acid thudng c6 mau tring va ty 18
ham lugng I6n (Luyén va ctv., 2010). Bang 7 ciing
cho thay mau sic cua khéi gel surimi phu thudc vao
phu gia diéu chinh do kiém va pH phu hop. O
pH=10-5,5 va pH=10-4 sir dung mudi NasPO, cho
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ra khdi surimi c6 mau sac tét nhat lan luot 1a 76,8 va
74,6, khac biét c6 ¥ nghia théng ké (p<0,05). Tiép
dén mau pH=9-5 bang mudi K,CO3 va Na,COs c6
do tring dat gi4 tri lan luot 13 73,6 va 72,2, khac biét
khong c6 y nghia théng ké (p>0,05). Bén canh
nhiing mau trén, & ba mudi Na,COz (pH=11-4);
K2CO;3 (pH=11-5,5) va NasPO4 (pH=11-5,5) c6 cau
trac t6t cling dat dugce do tring twong dbi cao lan
luot 1a 71,2; 60,1 va 69,1. Ham lugng protein (%)
theo tirng loai phu gia va ¢ cac mirc pH khac nhau
duoc trinh bay ¢ Bang 8.
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Bang 6. Anh huéng cia ba loai mudi va HCI véi cac gia tri pH kiém-pH acid cia dich protein dén d¢

dan héi caa khdi gel protein tir thit c4 song

pH kiém - pH acid

Do dan hoi ciia khoi gel protein twong tng phu gia mudi hoa tan

dich protein Na,COs K2COs3 NasPO4
9-4 0,7740,0049n 1,1640,0072 -
9-5 1,124+0,0082 0,8840,009¢% -
9-555 0,89+0,010¢ 0,784+0,011° -
10-4 0,7840,0179" 0,8740,007¢% 1,00+0,006°
10-5 0,8740,010% 0,9440,012° 0,82+0,006"
10-5,5 0,8740,012% 0,7740,0119N 0,7240,003
11-3 0,8240,010° 0,8540,003¢f 0,7440,004"
11-4 0,7440,013" 0,68+0,007™ 0,71+0,004
11-5 - 0,6840,002'™ 0,69+40,015Km
11-55 - 0,8340,011F 0,7740,0179"

Ghi chii: 6 ligu thong ké dugc mé ta duwdi dang trung binh + dg 1éch chuan (n=3). Nhitng chit cdi (a, b, ¢, d,... ) khdc
nhau trong cung mét bang bieu thj sw khdc biét ¢é y nghia thong ké (p<0,05). "-" la khéng thu hoi duoc ket tua

Bang 7. Anh huwéng cia ba loai mudi va HCI véi cac gia tri pH kiém-pH acid cia dich protein dén dé

trang caa khdi gel protein tir thit c4 song

pH kiém - pH acid

Do dan hoi ciia khoi gel protein twong tng phu gia mudi hoa tan

dich protein Na,COs K2CO3 NasPOq4
9-4 69,7+0,04' 63,0£0,16° -
9-5 73,2+0,03° 73, 6+0,02° -
9-55 72,0+0,06° 62,1+0,14° -
10-4 70,740,058 63,940,05" 74,6+0,11°
10-5 70,540,03%" 72,740,134 72,14+0,29°
10-5,5 65,940,08' 67,540,08% 76,8+0,112
11-3 63,7+0,05" 64,91+0,16™ 61,6+0,06¢
11-4 71,2+0,03f 70,2+0,09" 63,7£0,08"
11-5 - 67,4+0,08% 70,210,16"
11-55 - 60,1+0,06° 69,140,07)

Ghi chii: 6 ligu thong ké duoc mé ta dwdi dang trung binh + dp 1éch chuan (n=3). Nhitng chit cdi (a, b, ¢, d,... ) khdc
nhau trong cung mét bang biéu thi su khdc biét cé y nghia thong ké (p<0,05). "-" la khéng thu hoi duwoc két tua

Béang 8. Anh hwéng cia ba loai mudi va HCI véi cac gia tri pH kiém-pH acid caa dich protein dén ham

lwgng protein (% theo cin ban khé) ciia khoi gel

pH kiém - pH acid

P dan hoi ciia khoi gel protein twong tng phu gia mudi hoa tan

dich protein Na,COs K2COs3 NasPO4
9-4 70,240,069 71,140,24¢°7 -
9-5 70,340,219 71,440,29°7 -
9-555 68,340,21 67,940,391 -
10-4 73,740,07¢ 60,440,28'™ 59,94+0,68™
10-5 69,840,16" 73,8+0,42¢ 73,910,33¢
10-5,5 70,640,07%" 61,540,079 78,8+0,37°
11-3 67,540,317 61,8+0,16* 72,4%+0,10°
11-4 81,640,132 66,8+0,35 74,4+0,14¢
11-5 - 71,8+0,83¢ 75,6+0,18°
11-55 - 70,240,209 78,540,28°

Ghi chii: 86 liéu thong ké dugc mo ta dudi dang trung binh + dg 1éch chudn (n=3). Nhiing cha cdi(a, b, ¢, d,... ) khac
nhau trong cung mét bang biéu thi su khdc biét cé y nghia thong ké (p<0,05). "-" la khéng thu hoi duoc két tua

Bang 8 cho thdy ham luong protein cao nhat tai
Na;COs (pH=11-4) dat 81,6% va NasPO, (pH=11-

5,5) 1a 78,5%, khac biét c6 ¥ nghia thong ké
(p<0,05). Nhin chung, khi pH hoa tan thit ca xay
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tang thi ham luong protein khéi gel két tia thu dugc
tang, dat cao nhat & pH=11. Két qua thu nhan cho
thiy mudi Na2CO3 c6 pH két tia 1a 4; mubi NasPO,
thi gi4 tri pH két tua 14 5,5 va mudi K,CO3 1a pH 5.
Thit c4 song, tai pH 4 dén pH 5,5 da lam cho céac
protein trung hoa vé dién, hay noi cach khac 1a da
pha v duoc 16p vo dién tich trén bé mat cac phan
tur protein trong dich rira mot cach triét dé (Luyén va
ctv., 2010). Két qua ching to rang ba loai mudi phu
gia ding hoa tan thit ca xay c6 anh huong dén gia tri
pl (khoang pH 4 dén pH 5,5) cua protein c4 va anh
huéng dén ham luong protein khi gel két tua thu
nhan.

4. KET LUAN

Kha ning hoa tan protein cao nhét tai pH=11 ddi
véi ca 3 loai phy gia mudi. Trong d6, mudi K,CO3
(11-5,5), NasPO, (11-5,5) va Na,COs (11-4) phu
hop Véi quy trinh san xuat surimi do dam bao duoc
chat luong khéi gel protein vé cau triic, mau sic va
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