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ABSTRACT

Effect of washing period and salt concentration in washing solution on the gel
properties of meat from “Tra” fish by-product (Pangasianodon hypophthalmus)
were investigated. The mince was washed with 0, 0.3, 0.5 and 0.7% NaCl for
different washing period (3, 4 and 5 minutes). In addition, the influence of
washing cycle (the control, one time, two times and three times) to gel
properties of meat mince of “Tra” fish by-product was also determined. The
results showed that a good quality surimi required to be washed twice with
0.5% NaCl and washing time should be limited within 19 minutes (4 min
agitation and 15 minutes settling). To investigate salt and cryoprotectant
concentration on the gel functionalities of surimi during frozen storage,
different amount of salt (1.0,1.5 and 2.0% NaCl) as well as cryoprotectant
concentration (0, 2.0, 3.0 and 4.0% of ratio 1: 1 between sorbitol and sucrose)
were used. Addition of 1.5% NaCl with 3% sucrose and 3% sorbitol kept to
stabilize the gel strength ad water holding capacity of frozen surimi during
12 weeks.

TOM TAT

Anh hwéng ciia qua trinh riva (thoi gian rira, s6 lan rica) va nong dé mudi trong
nude rira dén déc tinh gel ciia thit dé cd tra (Pangasianodon hypophthalmus)
dwge khdo sat. Thit cd nghién dwege riva véi nong dé muoi NaCl thay doi tir 0;
0,3, 0,5 va 0,7% véi cac mic thoi gian khudy tron dugc khao sat 3, 4 va 5 phut.
Ngodi ra, anh hwéng cia sé lan riva (1 lan, 2 lan hay 3 lan két hop mau doi
chimg - khong ria) dén si thay d‘oz kha nang tao gel cua thit dé ca tra ciing
dugc xdc dinh. Anh hweéng ciia nong dé mudi va hén hop cryoprotectant dén sw
on dinh gel ciia surimi trong qud trinh trit dong dwoc khdo sdt ¢ 3 mire NaCl
thay doi tr 1, 1,5 va 2% két hop véi nong dé cia hon hop cryoprotectant
(sorbitol va sucrose 6 ty 1¢ 1:1) & cic mikc 0, 2, 3 va 4%. Két qua khao sdt cho
thdy, surimi tir thit dé cd tra cé dac tinh gel tét nhat sau qud trinh rira 2 ldn
trong dung dich NaCl 0,5% va thoi gian riva 19 phiit (4 phit khudy va dé yén 15
phiit). Viéc bé sung NaCl 1,5% va 3% sucrose and 3% sorbitol gitip 6n dinh cdu
triic va kha ndng giik mede cia surimi lanh dong dén 12 tuan.

1 GIOI THIEU

O Viét Nam, cung véi sy phat trién cta nganh
cong nghiép ché bién fillet ca tra lanh dong xuat
khiu ngay gia ting, cac phu phdm tir qua trinh xur
ly fillet dwoc thai ra hién nay phan 16n chi dugc

st dung trong ché bién thirc an gia suc. Mot loai
phu pham cao cip hon tir quy trinh nay 1a thit dé
c4 tra hién dang dugc cic nha may ché bién thuy
san dong block va ban véi gia re¢ (chi khoang
10.000 dong/kg) Mot trong nhirg muyc tiéu chién
lugc vé ché bién thiy san dén hién nay va cic
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nam tiép theo 1a ting cudng nang cao gia tri
ngudn nguyén lidu thuy san bing cac gidi phap
nang cao cong nghé, cai tién trinh d6 san xuat cac
mat hang gia tri gia tang tir thity san. Mot sé cong
ty ciing dang budc dau sir dung thit dé ca tra dé
ché bién cha c4 (cong ty Hai san 404, cong ty thity
san Phuong Pong, Can Tho). Tuy nhién, vin dé
dat ra 1la mot lugng 16n xuong va cac protein
khong c6 kha ning tao gel con lai trong phan thit
d¢, tao san pham c6 gi4 tri cam quan kém. Vi thé,
viéc nghién ciu dé tan dung hiéu qua phu pham
tir ca tra xuat khau nhu dé ca dé san xuat cic san
pham dang paste, dién hinh nhu surimi la mot giai
phap t6i wu giup néng cao gia tri kinh té cua
ngudn nguyén lidu dbi dao nay.

Céc nghién ctru gan ddy ciing chirg minh tinh
hitru hi¢u cua qua trinh rira va viéc su dung mu01
NaCl trong nudc rira ca dé cai thién mau sic va
tang kha nang lién két cuia protein (Chaijan er al.,
2008). Bén canh thanh phan nudc ria, ty 1& nude
raa va nguyén li€u, nhiét d6 rtra, phuong thtc
khudy ciing nhu sd lan rira 1a nhimg yéu t6 dic
biét dugc quan tam; trong d6 nhiét d§ nudc rira
thip & mirc gan 0°C, s 1an rira tir 2-3 1an véi ty 16
nude rira thay doi tir 3:1 dén 5: 1 va tée do khudy
30 vong/phut dugce dé nghi (Hossain et al., 2004;
Chaijan et al., 2008). Sorbitol va sucrose la cac
hop chét cryoprotectant dugc tng dung phd bién
nhat trong ché bién surimi nhim chéng lai sy pha
v& cdu triic cta co thit do tic dong ciia lanh dong
(Park, 2005). Pdng thoi, nhiéu nghién ctru da cho
thdy hiéu qua cua cac chit tao gel ngudn gdc thuc
vét (soy protein, proten bot mi) trong ché bién
surimi hay cac san pham dang paste khac tir thit,
ca, tom,... (Borderias et al., 2005).

Béang 1: Cac phwong phap phén tich
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Trén co sd do, viéc khao sat qua trinh rua thit
dé ca ciing nhu tic dong cia cac hop chat
cryoprotectant 1a ndi dung chinh trong qué trinh
nghién ctru nham néng cao hiéu qua str dung cua
phan thit dé, dong thoi 1a co s¢ cho viée diéu
khién chat luong nguyén liéu, dic biét 1a kha
nang lién két cua protein co thit va kiém soat vi
sinh vét.

2 PHUONG PHAP NGHIEN CUU
2.1 Phwong tién nghién ciru
Thi nghiém dugc tién hanh tai by mon Cong

ngh¢ thyc pham, Khoa Nong nghiép va Sinh hoc
Ung dung, Truong Pai hoc Can Tho.

2.1.1 Nguyén liéu

Dé ca tra dugce thu mua tir Cong ty ché bién
thuy san Phuong Dong, Cong ty ché bién thuy san
Binh An va Cong ty ché bién thiy san Cafatex &
dang dong block (5 kg/block), duoc chira trong
thl)ng cach nhiét voi nude da déﬁ duy‘ tri nhiét do
thap trong thoi gian van chuyén vé phong thi
nghiém. Nguyén 1iéu phai dat yéu cau vé tiéu
chuan dung ché bién thyc pham.

2.1.2 Phu gia su dung

Sodium  tripolyphosphate  (Phap), sorbitol
(Phép), cung cap tir Chi nhanh vat tu khoa hoc ky
thuat Can Tho.

2.2 Phwong phap xir Iy s6 li¢u

S6 lidu phan tich tr cac thi nghiém duoc tinh
toan théng ké bang chuong trinh Statgraphics
Centrunion 15.1, phan tich ANOVA véi phép thir
LSD d so sanh trung binh cac nghiém thtc.

2.3 Phuong phap phéan tich

Thanh phin Phwong phap

Luc nén (gr)

Kha nang gilt nudc
(WHC, %)

pH

Do tring (%)

D6 am (%)

Pam téng s6 (%)

Lipid tong s6 (%)

Vi sinh vat téng s6 (cfu/ 2)

Phuong phép tan gia

Do kha nidng chiu nén ctia san phém dua trén lyc tac dong cta dau do P75 1én khdi
mau hinh tru 6 duong kinh 28 mm, chiu cao 20 mm, st dung thiét bj Texture
Analyser TA-XT 2i véi luc tac dong 25 kgr dén 60% chiéu cao mau.

Phuong phép nén 4p luc trén gidy loc (filter paper press method; FPPM) (Grau &
Hamm, 1957; trich d4n boi Honikel & Hamm, 1994).

Str dung pH ké, theo ISO 2917:1999(E).

Do tring WI (white index) duoc x4c dinh bang cach sir dung may do mau NH 300.
Phuong phap NMKL sb 23-1991.

Phuong phép Kjedahl, TCVN 8125:2009.

Phuong phap Soxhlet, AOAC 920.39.

Phuong phép dinh lugng vi sinh vat trén dia thach. Ky thuat dém khuan lac & 30°C,
TCVN 4884:2005.

Lam tan gia san pham va kiém tra khéi lugng tinh sau tan gia theo muc 3.5 cua
TCVN 2068:1993.
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2.4 Phwong phap bd tri thi nghi¢m

2.4.1 Thi nghiém 1: Anh huong néqg dg muoi
NaCl trong nuoc riea dén chat lwong va
kha nang giit nuwoc cua thit de ca tra

Thit dé ca duge xay tho (duong kinh 16 ludi
5 mm) va xac dinh do am duoc su dung cho qua
trinh rira 2 1an.

— Lan 1: Str dyng nudc mudi ¢ cac ndng do
khao sat tir 0,3%; 0,5% va 0,7%, ty 1¢ nudc rira va
dé ca cb dinh 1a 3:1 (Hossain et al., 2004), nhiét
d6 nudc rira 0+5°C. Nguyén li€u dugce rira trong
thiét bi c6 canh khudy (dung cu rira ¢6 duong kinh
28 cm, cao 22 cm va dugc gin motor chuyén
dong & phia trén) v6i van toe 30 vong/ phut. Qua
trinh rira ca duoc thyc hién bang cach khudy cé
trong nudc 3 phit, sau d6 dé yén 15 phut. Cho
mau ca vao trong 3 16p vai loc kate, vat loai bét
mot ph?m nudc, sau do6 dit vao trong 16 nhua ¢o
duong kinh ph?m 16n nhat 28 cm, phia trén dat
thot nhya diy 15 mm, duong kinh 27 cm va dat
phia trén mot khéi xi ming 10 kg ¢ cung dudng
kinh. Thoi gian ép tach nude khoang 15+20 phat
dén do am dao dong trong khoang 80+82% (dua
trén dg 4 4m nguyén liéu va sy thay dbi khdi lwong
cia mau c4 trudce va sau khi ép tach nudce).

_ — Lén 2: Qué trinh rira dugc thyc hién nhu
lan 1 nhung chi khuay 3 phut, sau d6 tién hanh ép
tach nudc tuong tu lan ria 1.

 Phan tich céc chi tiéu nhw gié trj pH, d¢ am, do
trang (WI), kha nang gitr nuéc (WHC), ham
luong P»Os, protein va lipid trong san pham.

2.4.2 Thi nghiém 2: Anh hwéng ciia diéu kién rira
dén sy cdi thién kha nang giit nwoc cua thit
de ca tra

Qua trinh thi nghiém nhiam xéac dinh sb 1an rira
(1,2 va 3 1an) va thoi gian khudy (3, 4 va 5 phut)
thich hop gitiip nguyén liéu c6 kha nang gilr nude
t6t va han ché sy mit mat gia tri dinh dudng
(protein) tdi da. Qua trinh rta duoc thuc hién
twong tu nhu thi nghiém 1, véi néng d6 mubi
trong nudc rira da duoc xac dinh theo két qua cua
thi nghiém 1, thoi gian khudy thay déi theo khao
sat. Trong trudng hop ria 3 lan, lan ria tha 3
dugc thuc hién nhu 1an rira th hai.

Phén B:
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2.4.3 Thi nghiém 3: Anh hwéng cia ty 1é NaCl va
hop chat cryoprotectant dén chdt hrong
surimi tir dé ca tra

Muc dich cua thi nghiém la xac dinh ty

16 NaCl (1%; 1,5% va 2%) va hop chat
cryoprotectant (hdn hop ciia dudng va sorbitol véi
ty 1& 1:1) (0%, 2%, 3% va 4%) bd sung gitp cai
thién dic tinh céu triic cia ban thanh phém surimi
lanh d6ng. Ty 1€ NaCl va crypprotectant dugc tinh
theo cén ban udt so voi surimi ca tra.

Bén thanh phim surimi tao thanh (v6i cac diéu
kién xur 1y t6i uu) duoc lanh dong va danh gia sy
on dinh chét luong thong qua mat s6 vi sinh vat
va su thay dbi tinh chit hoa 1y.

3 KET QUA VA THAO LUAN

3.1 Tac dong ciia ndng dd mudi NaCl trong
nwéc rica deén tinh chat héa ly ctia nguyén
liéu thit dé ca tra

Thanh phén protein trong co thit ¢4 bao gom 3
loai chu yéu 1a protein to co, protein chét co va
protein mang co hay protein mé lién két. Néu nhu
su hinh thanh gel dugc thiét 1ap do lién két cua
mang protein to co (chu yéu 1a actine va myosine)
thi sy hién dién cta protein chat co hay protein
hoa tan 12 nguyén nhin ngan can su bén viing cia
hé gel tir protein to co, lam giam dic tinh cdu trac
cling nhu kha nang gilt nudc cla surimi hay paste
ca dugc tao thanh (Hall & Ahmad, 1997). Chinh
vi thé, xac dinh diéu kién rira ca thich hop dugc
xem nhu budc quan trong trong viéc hinh thanh
hé gel ciia san pham. Két qua thu duoc & Béang 2.

Bang 2: A,nh huéng nf’ing dd mudi trong nwéc rira
dén sy thay doi ham lugng P20Os, khi ning
gilt nwée va pH cia san pham

Nong 49 NaCl ~ P»0s(%) WHC (%) pH
Khéng rira 4,78° 42,040 7,9°
0% 0,77 47,040 7,3

0,3% 0,482 52,59¢ 7,3
0,5% 0,39° 60,154 7,5b
0,7% 0,38" 47,71°  7.5°

Cadc chir cai khdac nhau trong cing mot cot biéu thi s khac
biét co y nghia cua cac nghi¢m thitrc ¢ do tin cdy 95%

Tir két qua Bang 2 cho thdy, qué trinh rira ¢
anh huong dang ké dén sy thay doi kha nang gilr
nudc cua nguyén li€u. Khi rira cd trong nudc
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khong c6 bd sung mubi), su chénh léch pH giira
nguyén liéu va nudc rira ciing 1a nguyén nhan dan
dén su trao ddi thanh phan gitra nguyén lidu va
mdi truong, dan dén su thay d6i pH (Hossain et
al., 2004). Ngoai ra, khi rira ca ¢ ty 1¢ nudc rira va
thit ca la 3:1 sy hoa tan cua cac thanh phén
protein chit co ra ngoai méi trudng cing la
nguyén nhan 1am thay ddi can bang ion, pH san
phiam giam. Pidu nay ciing phu hop voi trudng
hop st dung mét ty 18 phu hop ndéng d6 mudi
trong nudc rua, giup kich thich sy hoa tan cta céac
thanh phan protein c¢6 trong nguyén liéu cé, giai
phong phan 16n cac protein hoa tan (protein to co,
sacroplasmic) khéng mong muén vao trong moi
truong nudc nén lam gidm gia tri pH cua cé sau
r'a so véi nguyén liéu ban dau (Hultin &
Kelleher, 2000a, 2000b). Ung véi ndng d6 NaCl
trong nudc rira tang dén 0,5% va 0,7%, gia tri pH
cuia ca ting cao hon so véi pH ciia mau ca duoc
rira trong dung dich chtra 0,3% NaCl. Diéu nay c6
1€ 1a do bén canh viéc hoa tan va loai khoi nguyén
liéu céac protein hoa tan con c6 sy tuong tac gilra
ion Na* va CI" ciia mudi v6i protein ca lam thay
d6i mot sd dic tinh ciia nhom carboxyl (-COOH)
clia protein c4, lam thay dbi trang thai cin bang
dién cua protein (thay ddi pI) nén lam pH cé sau
rira ting khi nong d6 mubi trong nudc ria ting
(Souza et al., 2006). Ngoai ra, sy hoa tan cua
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phosphate c6 trong nguyén li¢u vao trong nudc
rira cling la nguyén nhan dan dén sy giam pH cua
co thit ca.

Trong khi do, kha nang gilr nude tang dan khi
tang nong d6 mudi ciia nude rira tir 0,3% 1én 0,5%
nhung kha nang gir nuéc cua nude rua 0,7%
muoi giam manh so vo6i mau rira trong nuée 0,5%
mubi. O nong do mudi cao co sy canh tranh dung
moi gitta mudi véi cic phan tir protein ca,
ddng thoi 1am phd v& can bang tham thau cua
nguyén liéu ca dan dén protein ca bi co lai va dich
chuyén lai gan nhau hon nén kha ning giit nudce
cua ca giam. Chaijan et al. (2002) nghién ctru anh
huéng cua ndong d6 mudi NaCl trong nudc rira
dén sy tach loai mau va sy hinh thanh gel cua
surimi tir ¢4 moi cling da cho thay tac dong nguogc
cua viéc st dung nong d6 mudi trong nudc rira
cao hon 0,5% (truong hop khao sat 1a 1%) dén su
giam cu tric va hiu suat tach loai myoglobin ra
khéi co thit ca. Nong d6 mudi trong nude rira 16n
hon 0,5% 1a nguyén nhan dan dén cac protein chat
co bi dong ty, khong tach ra khoi mang sgi co do
d6 lam giam kha nang hinh thanh gel cta protein
to co (Souza et al., 2006). Tuy nhién, diéu nay
cling anh huong dén sy thay d6i ham luong
protein va lipid trong nguyén li€u sau khi rta
(Bang 3).

Bang 3: Anh hwéng ciia nong dd mudi trong nwéc rira dén sw thay ddi ham lwong lipid va protein (tinh theo

cin ban khd) cia nguyén liéu sau khi rira

A " Do i Cin béan uét (%) Cin bén khé (%)
Nong dg NaCl D am (%) Protein Lipid Protein Lipid
Khong rira 75,62° 11,11# 7,94¢ 45,57 32,574
0% 80,47* 11,95% 5,16° 61,19° 26,42°
0,3% 81,63* 12,23% 3,45%® 66,58¢ 18,78°
0,5% 81,85% 13,53 2,112 74,55¢ 11,63%
0,7% 81,61° 13,83° 2,01* 75,204 10,93%

Cac chir cai khdc nhau trong cung mot cot biéu thi sy khdc biét co y nghia ciia cac nghiém thirc ¢ do tin cdy 95%

Mic du tong ham luong lipid trong thit dé ca
tra khong cao, tuy nhién, thinh phan md& nay
khong c6 kha nang két dinh va la nguyén nhan
dan dén cac bién doi khong mong muon trong qua
trinh ché bién va bao quan tiép theo. Hon nira,
yéu cau ky thuat ctia surimi 1a ham luong lipid
khoang 2 % (Hossain et al., 2004; Park & Lin,
2005). Chinh vi vay, tdc dong clia qua trinh ria
dén su thay d6i ham luong lipid trong thit dé ca
tra sau rira ciing can dugc kiém soat. Két qua &
Bang 3 cho théy, voi d6 4m cua thit ca sau khi rira
déu dugc giir & muc 80 + 82%, diéu nay phu hop

82

voi nghién ctru cua Park & Lin (2005) va khong
c6 khac biét vé mit thong ké cua 4 miu nay, qua
trinh rira ¢ hiéu qua tich cyc trong viéc tach loai
lipid ra khoi khéi thit c4 nghién. Ham lwong lipid
giam dén (0 ca gia tri can ban udt va can ban kho)
khi nong d6 mudi tang. Nong do mu01 0 0,7%,
ham lugng lipid trong ca thdp nhat, nong d6 mubi
0,5% ham luong lipid giam dang ké so voi mau
d6i ching va khong khac biét y nghia so voi mau
0,7%. Thanh phan lipid trong ca cha yéu la cac
acid béo khong no. Céc acid béo nay c6 dic diém
la & trang thai long khi & nhiét do phong va dé
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dang hoa rin khi & nhiét d6 thdp. Bén canh, do c6
tién hanh qua trinh xay tho nguyén lidu ci trudc
khi rira nén lipid c6 trong nguyén liéu ca duoc
giai phong ra bén ngoai va tap hop vdi nhau. Khi
nhiét d6 nudc rira thap thi cac lipid nay hoa rin va
ndi 1én trén bé mat. Trang thai rin cua lipid ca
cang bén khi nhiét d6 cang thap va dé dang loai ra
ngoai trong qua trinh tach loai nudc. Chinh vi
vay, khi ndng d6 mudi trong nudc rira cang cao
thi ham lugng lipid con lai trong cé cang giam.
Tuy nhién, khi ndng d6 mudi qua cao thi kha ning
tach beéo cao nhung anh hudng dén cac dic tinh
cua protein ca lam giam chat lwong san pham. Do
d6, nong d6 mudi khi tién hanh rira cling nhu
nhiét d6 nudc rira duoc thuong xuyén kiém soat
dé tao ra san pham c6 chit lugng cao.

Xét vé ham lugng protein, tim quan trong nhét
clia qua trinh rira ca 1a tach loai protein chét co
(protein hoa tan trong nudc) gy can trd qua trinh
tao gel. Tuy nhién, gia tri protein (tinh theo can
ban w6t hay can ban kho) déu tang sau khi rira,
ngay ca truong hop d6 am gia tang gan 3% so véi
nguyén liéu ban dau. Piéu nay duoc giai thich do
su giam dang ké ham luong lipid (tir 2+5%) va
ham luong P,Os (hon 4%) ung voi mau thit ca
dugc rua trong nudc co nong do mudi ting dan.
Chinh vi thé, su gidm moét ty 1€ nho hon cua

0

Dé tring (WI)

Péichung 0% NaCl
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protein chdt co ¢é trong thit c4 khong du dé lam
tang gia tri protein cta san phdm. Mic du vay,
tmg v6i ndng d6 NaCl trong nudc ria ting dén
0,7%, ham lugng protein trén tong chat kho &
mau ting khong khéc biét c6 ¥ nghia vé mat théng
ké gitra cic mau 0%, 0,3% va 0,5%.

Xét v& mau sic, dd thi biéu dién sy thay dbi do
trang (WI) ciia mau khéo sat, so sanh véi thit ca
truge khi rira cho thdy, viéc bd sung mudi vao
nude ria cd tac dong rat 16n dén viéc phan cit
lién két gitra myoglobin va protein co thit c4, gitp
tach loai mot ty 1€ 16n myoglobin ra khoi nguyén
lidu. O ty 1€ NaCl trong nudc rtra 0,3% va 0,5%,
muc do cai thién do tréng cua thit ca sau khi rira
dat cao nhat (55,60£1,23 va 55,96+1,06%) tuy
nhién hiéu qua cai thién do tre‘mg cua co thit cé lai
giam khi nong d6 NaCl tang den 0,7% (51,96+
0,73). Didu nay c6 1& 1a do & nong d6 mudi trong
nudc rira 0,7% da du dé lam bién tinh mot phan
myoglobin, khé tach ra khoi co thit ca (Chaijan et
al., 1998). Nhu véy, & ndng d6 mudi trong nudc
rira 0,5% gitp hoa tan va loai bo céc protein hoa
tan c6 trong nguyén lidu c4, ddng thoi ciing gii lai
céc protein soi co can thiét cho qua trinh hinh
thanh gel, san pham cé kha ning giit nudc cao
nhit va ty 1 do trang sau khi rira gia ting.

0.3% NaCl 0.5% NaCl 0.7% NaCl

Hinh 1: Db thi biéu dién sw thay ddi dd tring (WI) ciia khoi paste ca sau khi rira & cac ty 16 mudi NaCl bd
sung trong nwéc rira khac nhau

Noi cach khac, ty 1€ mubi NaCl 0,5% trong
nudc rua la thong so t6i vu dugc lya chon giup
cai thién t6t nhéat kha ning gitr nudc, mau sic cia
thit ca tur dé ca tra.

3.2 A!lh hwong cia diéu kién rira dén sy thay
doi kha nang giir nwéc (WHC), pH va
thanh phan protein, lipid cua thit dé ca tra

Bén canh viéc xac dinh ty 1&¢ NaCl bod sung
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thich hop trong nudc rira thi s6 lan rira va tac
dong khqu tron anh hudng tich cuc dén su hinh
thanh lién két gel cta surimi ciing nhu kha ning
tach loai chit béo va protein khong co kha ning
tao gel (Hall & Ahmad, 1997). Két qua thi
nghiém duoc thé hién trong Béang 4.
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Bang 4: Két qua anh hwéng s lan rira va thoi gian khudy trong qua trinh rira dén sw thay ddi tinh chat hoa

1y ciia surimi

S6lan rira  Thoi gian khudy (phut) WHC (%) pH Protein (%cbk)” Lipid (%cbk)
Pbi chimg Khéng rira 42,04 7,974 4557 32,57¢
3 52,33¢ 7,67¢ 65,69° 19,054
1 4 54,70¢ 7,77¢ 66,63° 17,36°
5 56,12 7,70¢ 66,94 15,48
3 60,374 7,47 74,554 11,65
2 4 63,22¢ 7,46 74,634 11,17
5 54,98° 7,06 75,284 11,38
3 54,54¢ 7,13° 73,49 10,912
3 4 49,90° 7,132 72,97 11,26
5 45,76 6,96 71,51° 11,06

Cdc chir cdi khac nhau trong cung mot cot biéu thi sy khac biét co y nghia cua cdac nghiém thirc o do tin cdy 95%

*cbk: can bdn kho

Qua két qua thi nghiém & Bang 4 cho thay khi
tién hanh rtra cang nhiéu 1an thi pH cua c4 c6 su
thay ddi va co khuynh huéng giam. Luong protein
hoa tan va cac hop chit nito phi protein trong thit
dé 1a moi truong tbt cho su phat trién cua vi sinh.
HE enzyme cuia vi sinh vat thily phan cac protein
hoa tan thanh cac hop chit don gian va lam cho
nguyén liéu c6 tinh kiém nhe (Park, 2005). Qua
trinh rira tach loai cac hop chét nay lam giam gia
tri pH cua ca. Gia tri pH sau rtra trong khoang tir
6,9+7,8 thé hién kha nang tinh trich céc protein
hoa tan hiéu qua nhit. Ung voi nhitng khoang thoi
gian khudy dao ting dan, gia tri pH giam dan 1a
do qua trinh khudy dao 1am tiang nhanh sy hoa tan
cac thanh phan ra moéi truong bén ngoai, cic
protein hoa tan nhanh chéng thoat ra khoi phan
nguyén liéu c4 va dat trang thai can bang véi moi
truong bén ngoai (Hossain et al., 2004). Nhu vy,
s6 1an ria gitp protein hoa tan triét dé hon, con
qua trinh khudy dao gitp ting nhanh qua trinh
tach protein hoa tan, gia ting d6 bén gel cia mang
protein sgi co, giup on dinh dic tinh ciu tric, cai
thién kha nang gitt nudc cua surimi. So sanh cac
két qua thu nhan dwoc cho thdy, kha ning giit
nude ciia mau ¢ 2 lan rira va khudy déo lién tuc
trong 4 phut 1a diéu kién rira toi wu nhat giup cai
thién dic tinh gel. Két qua nay phu hop véi cac
nghién ctru trudc do cua Lee (1984) va Hossain et
al. (2004). Lee (1984) da chung minh sb 1an rira
gia ting 3 hay 4 lan cho anh hudng ngugc dén dic
tinh gel ctia khéi paste c4, 1a nguyén nhan lam
mét protein.

Ngoai ra, ham luong lipid trong nguyén li¢u
giam dang ké khi thay ddi s lan rira tir 1 1an sang
2 lan, tuy nhlen murc d6 giam lipid khong dang ké
khi tang s6 lan rira 1én 3 1an. O cic mau rira 1 lan,
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thoi gian khudy dao ting ciing thuc ddy su phan
tach lién két gitra protein sgi co va myoglobin,
cling nhu lipid ra khdi co thit cd. Ham luong lipid
giam dan (tir 19,05+0,67%cbk & mau khudy dao
3 phut con 17,36+0,71%cbk tng voi thoi gian
khudy 4 phut va 15,48 £0,52%cbk tuong Gng voi
mau dugc khudy dao 5 phut trong nudc rira chia
0,5% NaCl). O cac mau rira 2 1an va 3 lan, khong
c6 su giam ham luong lipid trong mau khac biét y
nghia vé mat théng ké & cac thoi gian khudy khac
nhau. Diéu nay gbp phan khang dinh qu4 trinh rira
2 lan phu hop cho vi€e tach loai protein hoa tan va
cac tap chat khong mong mudn trong nguyén lidu.
Viéc gia tang thoi gian khudy chi c6 tic dung chu
yéu trong viéc gia ting sy hinh thanh mang khong
gian 3 chiéu cua protein soi co, gitp gia ting kha
nang gilt nude va dac tinh gel (Park & Lin, 2005).
Tuong ty nhu két qua nghién ciru anh huong cia
ndng d6 mudi trong nudc rira, ham luong protein
gia tang chu yéu 1a do muc giam lipid va P,Os 1a
16n hon sy tach loai protein hoa tan ra khoi co thit
c4. Piéu nay ciing pht hop vai cong bd cua Park
& Lin (2005) va Reinheimer ef al. (2010), hau hét
cac tap chat, lipid va protein hoa tan déu duoc
tach ra khoi co thit ¢ & 1an rira ddu tién va mot
phan con lai & 14n rira tha hai, sy gia ting sb 1an
rira 1én 3 hay 4 1an khong nhimg khong gop phan
tach loai thém cac thanh phan khong mong muon,
ma c6 thé con 1a nguyén nhan gy sdm mau san
pham do tac dong ciia cic qua trinh oxy hoa hay
su bién tinh myoglobin.

Dua vao két qua thong ké tir Bang 4 cho thay
két qua ¢ 2 lan rira va khudy trong 4 phit 1a diéu
kién rira thich hop nhét do 2 1an rira gitp loai hau
hét cac lipid, protein hoa tan nhung vin dam bao
cac dic tinh ciu triic va gia tri cam quan cho san



Tap chi Khoa hoc Truong Pai hoc Cén Tho

phdm. Bén canh khi tién hanh 2 Ian rira va khudy
trong 4 phut con gitp tict ki¢m chi phi trong qué
trinh san xuat.

Mic du viéc thiét 1ap diéu kién rira thich hop
co tac dong tich cuc dén viéc hinh thanh khoi
paste tir thit dé ca tra, tuy nhién, v6i dac diém
ngudn nguyén liéu 1a ca nude ngot, su hién dién
rat thap cua luong mubi ¢ san trong nguyén liéu
1a yéu t6 han ché su hinh thanh gel cua surimi tir
¢4 nude ngot. Vi mong mudn tao nén ban thanh
pham surimi tir thit dé ca tra ¢6 do chiu neén cao,
kha ning giit nude tot trong thoi gian trir dong
nhim phuc vu cho céc san pham tiép theo, viéc
nghién ctru phdi tron vao thit ca sau khi ria voi
mot ty 18 thich hgp NaCl va cryoprotectant can
dugc quan tam.

3.3 Anh hwéng ciia ham lwgng NaCl va
cryoprotectant bd sung vao khdi paste ca
dén sy 6n dinh chit lwong ciia ban thanh
phﬁm surimi

Dic tinh ciu tric cia san phim (thé hién qua
lyc nén va WHC) 1a thong so dau tién dugce do

Phén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 79-87

dac nhim tim ra ty 1& NaCl gitp bd sung thich
hop. Két qua thi nghiém dugc thé hién trong cac
Bang 5.

Theo két qua & Bang 5 cho thay khi ting ham
lwong NaCl, khong c6 hop chat cryoprotectant thi
luc cit cia miu cd tang 1én. Muéi NaCl dugc bd
sung nhim tao vi cho san phém, déng thoi nd
cling c6 tac dung kich thich cac nhém chirc cta
cac acid amin trong mach polypeptide cua protein
ca lién két nhau dé hinh thanh nén ciu tric cho
san pham, 1am san pham ctng chic hon. Nong do
mudi cao 1am din dén su hinh thanh 4p suat tham
thdu, protein bién tinh, tach nudc lam giam kha
ning lién két, giam kha ning gitr nudc (Smith,
1998). Cryoprotectant 1a hop chit polyols gém
dudng sucrose va sorbitol bd sung vai ty 18 1:1 ¢
vai tro tich cuc trong viéc bao vé protein chong lai
su dong tu trong sudt qué trinh lanh dong va trir
dong san pham (Lanier et al., 1992). Tuy nhién,
véi sy hién dién cia cac nhéom polyols, viéc bd
sung cryoprotectant c¢6 tac dong tich cuc trong
viéc gia ting kha nang giit nudc cua khdi surimi
(Lanier & MacDonald, 1992).

Bang 5: Anh huwéng ham lwgng NaCl va cryoprotectant dén sy thay d6i dic tinh cAu tric cia surimi

lanh déng
Ham lugng NaCl Ham lwgng cryoprotectant WHC (%) Luwc nén (gr)
Dbi chimg Dbi chimg 63,03 130,28°
1,0% 70,11°¢ 136,11°
1,5% 0% 65,614 140,22b¢d
2,0% 61,95% 141,11¢¢
1,0% 64,55 138,47%
1,5% 2% 68,17¢ 143,834
2,0% 60,27° 141,50
1,0% 64,86 150,94¢
1,5% 3% 68,32° 164,81°
2,0% 64,200 162,44¢
1,0% 60,36° 150,53¢
1,5% 4% 70,02¢ 165,11f
2,0% 68,20° 161,17°

Cdc chir cai khdac nhau trong cung mot cot biéu thi sw khdc biét c6 y nghia cua cac nghiém thirc ¢ mirc do tin cdy 95%

Két qua khao sat & Bang 5 cho thy, khi két
hop bd sung cryoprotectant véi NaCl s€ tao cho
san pham c6 céu trac tot hon khi bd sung mudi thé
hién ¢ sy tang 1én cua luc cit. Luc cét tang ty 1€
thuan véi ham luong mudi va cryoprotectant bd
sung. Khi b6 sung vao trong san phim cac polyols
nay tham gia vao sy hinh thanh lién két cua
cac polypeptide voi nhau boi cac lién két hydro.
Mubi va cryoprotectant bd sung vdi ty 18 ting dan
lam ting hiéu qua twong tac va lién két cia cac
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protein ¢4 v6i nhau, gitp san phim co cdu tric
t6t hon (Smith, 1998). Cac lién két trong mach
polypeptide cta protein cd tao thanh mang ludi
khong gian gitup bao boc nude va cac thanh phan
c¢6 trong san pham, do d6 lam ting kha ning giir
nuée cia san phdm. Tuy nhién, két qua thong ké
cho thay viéc sir dung 1,5% hay 2% NaCl két hop
v6i 3% hay 4% cryoprotectant thi san pham
khong c6 sy khac biét y nghia voi nhau do da hinh
thanh t6i da cac lién két trong phan tir protein cé.
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Trong thuc nghi¢m, dé dat hiéu qua kinh té cao,
theo két qua thi nghiém & Bang 5 thi ty 1& 1,5%
NaCl va 3% Cryoprotectant 13 két qua t6i wu nhét
vi tao gia tri cam quan cao va cdu triic ciing nhu

Phén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 27 (2013): 79-87

chit lugng san pham tdt nhat.

Mit khéc, sy 6n dinh ctia ban thanh phém
surimi trong qué trinh trlit dong ciing dugc thuc
hién. K&t qua thi nghiém duoc thé hién 6 Bang 6.

Bang 6: Sy thay ddi tinh chét héa Iy ciia surimi theo théi gian trit dong

Thdi gian trir dong Do 4m (%) WHC (%) pH Luwec nén (gr)
0 tuan 65,06 64,124 7,00 165,29
1 tudn 64,87* 64,04 7,03? 146,932
2 tuan 64,66 63,950 7,07 160,232
4 tuan 64,322 63,86 7,03? 159,36
8 tudn 64,57 63,76% 7,07 167,01°
12 tuan 64,74* 63,65 7,10 161,662

Cac chir cai khac nhau trong cung mot cot biéu thi s khac biét c6 ¥y nghia cia cdac nghiém thirc khao sat ¢ mirc do tin cdy 95%

Tir két qué thi nghiém ¢ Bang 6 cho thiy gia
tri pH va d6 4m hau nhu khong thay ddi trong
sudt qua trinh bao quan lanh dong surimi va
khong c6 sy khac biét nghia vé mit thong ké.
Diéu nay cho thiy tic dong tich cuc viéc bd sung
cryoprotectant va NaCl ciing nhu qué trinh rira
thich hop dén kha ning bao quan va chat luong 6n
dinh cia surimi trong subt qua trinh trir déng.

Dong thoi két qua théng ké & Bang 6 ciing cho
thdy, ¢ tuan bao quan thir nhit lyc cit co giam
xudng nhung lai ting 1én & tuan ké tiép. Diéu nay
c6 thé giai thich do trong qué trinh bao quan lanh
dong ¢6 su sap xép lai trat tw cta cac protein giup
san phém 6n dinh hon. Thém vao d6, cac enzyme
protease va vi sinh vét gay hai hau nhu duoc loai
khoi nguyén liu ca trong qué trinh roa nén san
pham tao thanh va trit dong it ¢ su thay doi vé
cac dac tinh hoéa ly ciing nhu gia tri cam quan
(Lanier et al., 1992). Két qua phan tich tong vi
sinh vét hiéu khi dwoc thé hién ¢ Bang 7.

Bang 7: Sw thay ddi tong khuin hiéu khi (cfu/g) ciia
surimi theo thoi gian trir dong

Thdoi gian bao Téng sb vi sinh vat hiéu khi

quan (cfu/g)
0 tudn 2,7.10*®
1 tuan 2,1.10%®
2 tudn 2,3. 10%®
4 tudn 2,3.10*®
8 tudn 2,6. 104®
12 tuan 2,7.10*®

(Cdc chir cai khac nhau trong cung mét cot biéu thi su khdc
biét co y nghia cia cac nghiém thirc ¢ mirc do tin cdy 95%)
Qua két qua & Bang 7 cho thdy, qua trinh tién
xir 1y lanh déng ciing c6 tac dong dén hoat dong
clia vi sinh vat. Trong sudt qua trinh lanh dong,
kha nang hoat dong cua vi sinh vat suy giam va
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chét nho vao anh hudng cia sy sbc lanh, su phat
trién cia tinh thé da trong ndi bao va ca su gia
ting ndng d6 chit tan cua dung dich khong dong
bang (Leistner & Rodel, 1975, 1976; Nguyén Van
Mudi, 2007). Diéu nay din dén su giam thap mat
sO vi sinh vt coa paste dugc ché blen ngay sau
khi bao quan dugc 1 tuan so voi mau ddi chimg.
V& mat ly thuyét, lanh dong nhanh, lanh déng sau
thiic diy nhanh hon su pha huy té bao vi sinh vét
s0 V6i cac tién trinh xir Iy chdm (Helman & Lund,
1992). Cac khao sat trén san phéim thuy san cling
cho thay, su phét trién cua vi khuén khong xay ra
¢ nhiét d6 dudi -10°C trong thuc té (Hui et al.,
2004). Trong diéu kién thi nghiém, nhiét do lanh
dong -18 + 2°C 1a khoang nhiét do c6 hiéu qua tc
ché hoat dong cua vi sinh vat, chét luong san
phim dwoc duy tri. Su phat trién ciia vi sinh vét
trong surimi trong sudt qua trinh bao quan van
luén dam bao theo tiéu chuin (Quyét dinh sb
46/2007/QD BYT ciaBo Y te) San pham surimi
van gilt nguyén va dam bao chat lugng cting nhu
c4c gia trj cam quan trong sudt 12 tuan bao quan.

4 KET LUAN

Két qua nghién ctru cho thdy qua trinh rira thit
dé c tra cho hi¢u qua t6t nhat khi nong d6 mudi
NaCl trong nudc rira 1a 0,5%. S6 lan rira cang
nhiéu thi su cai thién dic tinh ciu tric cang tang.
Tuy nhién, sb 1an ria thich hop 1a 2 14n va thoi
gian rura la 19 phit (khuay 4 phut, de yén 15 phut)
nham dam bao hiéu suat thu hoi, it ton chi phi san
xudt va duy tri chat luong san phdm 6n dinh. Viéc
b6 sung NaCl vao khdi paste véi ty 18 1,5% két
hop cryoprotectant 3% giup on dinh dic tinh cta
surimi lanh dong. Surimi van dam bao chat lwong
vé céac chi tiéu cam quan va vé mit vi sinh trong
sudt 12 tudn bao quan & nhiét do -18+2°C.
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