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ABSTRACT

The objective of this study was to evaluate the effect of addition of food
additives (sodium chloride, cryoprotectants and modified starch) on gel
formation of frozen fried fish bologna which was processed from cultured
snakehead fish meat. In this research, the influence of NaCl (0.5, 1.0, 1.5
and 2%,), cryoprotectants (mixture of sucrose and sorbitol at ratio of 1:1
changes from 0 to 4%) and modified starches (0, 2, 3 and 4%) on texture,
color and water holding capacity (WHC) of frozen fried snakehead fish
bologna were investigated. The results showed that, snakehead fish meat
paste had high WHC, gel strength and whiteness of the product if the paste
was added 1.5% NaCl, 3% cryoprotectants (1.5% sorbitol and 1.5%
sucrose) and 3% modified starch. It indicated that the positive effect of
added NaCl and hydrocolloids on texture properties of gel from snakehead
fish meat.

TOM TAT

Muc tiéu ciia nghién ciru la danh gid dnh huéng cia viée bé sung phu gia
thwe pham (mudi NaCl, hop chdt chéng dong va tinh bot bién tinh) dén su
hinh thanh gel cua cha ca loc chién dong lanh duoc ché bién tir thit cd léc
nuoi. Trong nghién ciru nay, tac dong cua ty I¢ cac phu gia nhw NaCl
(0,5; 1, 1,5 va 2%), hop chat chong dong (hén hop ciia sucrose va sorbitol
oty lé 1:1 tir 0 dén 4%) va tinh bot bién tinh (0, 2%, 3% va 4%) dén cdu
triic, mau sdc va kha ndng giit nwde ciia chd cd chién dong lanh da dwoc
khdo sat. Két qua nghién ciru cho thdy, san pham cha cé dé bén gel cao,
kha ndng giit nwe6e va mau sdc tot khi thit ca léc dwoc b6 sung véi 1,5%
NaCl, 3% tinh bét bién tinh va 3% hon hop chit chong dong (1,5%
sorbitol va 1,5% dwong sucrose). Két qua di gop phan khcfng dinh hiéu
qud ctia NaCl va cdc chdt tao gel dén déc tinh cdu triic ciia cha cd léc.

Trich dan: Tran Thanh Trac, V6 Hoang Ngan va Nguyén Vin Muoi, 2016. Anh huéng cia mubi va cac phu
gia dép su tao gel va dic ginh cau trac cua chd cé 16c dong lanh. Tap chi Khoa hoc Trudng Dai
hoc Can Tho. S0 chuyén dé: Nong nghiép (Tap 1): 122-130.

1 GIOI THIEU

khoang 70% dién tich va 73% san lwong (Téng cuc

Trong nhling ndm qua, nganh thdy san cua
nudc ta tang trudng manh va la mét trong nhitng
nganh dung dau vé cac mit hang xuat khau cua ca
nude, dua Viét Nam tro thanh mdt trong muoi
nude xuat khau thity san hang dau thé gisi. Chiém
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Thily san, 2012), thay san trd thanh thé manh kinh
té rat quan trong cua ving Pong bang song Culru
Long, déng gop phan 16n cho tiéu thu ndi dia va
xuit khau ciia ca nuéc (Pd Minh Chung va Lé
Xuén Sinh, 2011). Nghé nuéi ca 16c c6 tée do phat
trién rat nhanh, san luong nudi ting tir 5.300 1én
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40.000 tan giai doan 2002 - 2009 (Duong vd ctv.,
2004; D6 Minh Chung va Lé Xuan Sinh, 2011).
San lugng ca 16c tang nhanh 1a do m6 hinh nuéi da
dang (nudi ao, véo ao, véo song, 1ong/bé va bé 16t
bat) va mirc d6 tham canh cao vdi ning suét nuoi
¢ thé dat duoc nhu cé tra (Le et al.,, 2014). Vi
dién tich nuoi ca l6c ngay cang mé rong va khong
theo quy hoach nén lugng cung c6 xu hudng ting
nhanh hon lugng cau. Viée tang dot bién dién tich
c4 16c khong nhing dan dén nguy co 6 nhiém méi
truong ma con gy ap luc, anh hudng dén thi
trudng tiéu thu cling nhu doi song nguoi nudi ca.
Viéc sir dung cé l6c trong ché bién cac san pharn
c6 gia tri kinh té cao voi muc tiéu phat tr1en da
dang hoa san pham tir ¢4 16c, gbp phan kiém soat
thi truong cé 16c ciing nhu nang cao gi tri kinh té
ctia loai ca nay da tré thanh yéu cau bic thiét trong
céc nganh nghién ctru ché bién.

Trong cac san pham ché bién tir thit ca thi cha
1a san pham c6 tir lau doi va rat phd bién ¢ cac
nuée Pong Nam A. G mdi qubc gia, cha ca co tén
goi khac nhau nhu Bebola (Malaysia va Brunei),
Bakso (Indonesia), Bola-bolax (Philippine), 1a mdt
san phim mang tinh tién dung va co gid tri dinh
dudng cao voi ham lugng protein cao, lipid thép,
khong chira cholesterol nén co thé d& hap thu. Cha
¢4 con 1a ngudn thuc phdm giau dam thich hop cho
nhitng nguoi bi bénh tiéu duong, béo phi, nhing
nguoi dé bi di ing voi mui tanh cua ca. Cau trac
gel cua cha ca duge hinh thanh tir protein co thit
ca, ma chu yéu céac protein sgi co 1a yéu t6 quan
trong quyét dinh chat lugng ciia san pham. Qué
trinh lanh dong hodc trir dong lam bién tinh cac
protein nay va c6 anh hudng Ion dén dic tinh gel
cia san pham (Dey and Dora, 2010; MacDonald
and Lanier, 1991). Do d6, trong qua trinh ché bién
cac san ph?im dang gel ndéi chung cling nhu san
phém cha tir ca thi viéc cai thién dac tinh gel cta
san phdm 13 yéu t6 duoc quan tim hang diu. Mudi
an, hop chat chéng dong (cryoprotectant) va tinh
bot bién tinh duge xem 1a cac phu gia cé vai tro
tich cyc trong viéc hinh thanh cling nhu duy tri dac
tinh cdu tric ciia san pham dang gel sau qua trinh
lanh dong va trit dong. Viéc bd sung mudi an trong
giai doan tao nhii turong, mot mat gitp duy tri nhiét
do thip trong qua trinh xay thit tao nhii twong va
mot mat co tac dung hoa tan va gidi phong myosin
tir co thit, ting kha nang két dinh cac soi actin va
myosin trong thit (N guyén Van Mudi, 2006).
Cryoprotectant 1a hop chat polyols, sur dung phé
bién 1a sorbitol va dudng sucrose bd sung véi ty 16
1:1, co vai tro tich cuc trong viéc bédo vé protein
chéng lai sy dong tu trong sudt qua trinh lanh dong
va trir dong san pham (Park and Lin, 2005). Khi bo
sung cac polyols vao san pham, ching s& tham gia
vao sy hinh thanh lién két ciia cac polypeptide véi
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nhau boi cac lién két hydro. Céac lién két trong
mach polypeptide cua protein ca tao thanh mang
lu6i khong gian giup bao boc nudc va cac thanh
phin c6 trong thue phim, do d6 lam tang kha nang
giit nudc cho san phim (Nguyén Vin Mudi va
Tran Thanh Trac, 2014). Ngoai ra, tinh bot bién
tinh voi nhitng tinh chat co 1y dic trung c6 kha
ning tuong tac voi protein nho lién két hydro va
luc Van der Waals gitip cho san phdm dang gel
tang cuong tinh dan hoi, do cimg ciing nhu kha
nang gitt nude. Nho d6 gel protein c¢6 sy hién dién
clia tinh bot di c¢6 dugc nhiing tinh chat luu bién
ddc trung mang lai gia tri cam quan cho san pham
(Lé Ngoc T va ctv., 2003).

Tu thuc trang trén, viéc nghién cuu vai trd cua
mot sO phu gia thuc pham trong duy tri dac tinh gel
cha ca 16¢ sau khi chién va ton trir dong da duogc
trien khai véi mong muon khai thac loi thé tu
nguon nguyén li€u nay trong viéc tao ra mot dong
san pham cha ca loc co6 chat lugng cao va kha ning
bao quan lau dai.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong tién nghién ctru

Nghién ciru dugc tién hanh tai phong thi
nghiém B mon Cong nghé thyc pham, Khoa Nong
nghiép va Sinh hoc Ung dung, Truong Pai hoc
Can Tho.

Nguyén liéu: Ca loc nudi c6 khdi lugng tir
400+700g duoc thu mua tryc tiép tai ving nudi ca
16¢ ¢ huyén Tam Binh, tinh Vinh Long. Ca sau khi
thu mua dugc van chuyén dang séng (chira trong
thung nudc) vé phong thi nghiém, thoi gian van
chuyen khoang 1 gio. Tai phong thi nghiém, ca
song dugc de on dinh trong bé nudc it nhat mot gio
trude khi tién hanh cac cong doan xu 1y tiép theo.

Phu gia, gia vi st dung

Tinh bot bién tinh (Acetylated di-
starchadipate, E.1.4.2.2, Phap).

Sorbitol (Neo sorbitol, Phap).
Mubi in (Sodium Clorua, Thai Lan).
STPP (Sodium tripolyphosphate, Phap).

Nude da s glung duoc lan}} dong tr nudc
sinh hoat du ti€u chuan cho thyc pham c6 pH =7.

— Tiéu, toi, dudng, bot ngot va dau chién duoc
mua tir cac siéu thi tai thanh phé Céan Tho, theo cac
Tiéu chudn Viét Nam dung cho ché bién thuc phdm
va con thoi han st dung.

Dua trén thi nghiém tham do va cac nghién ctru
tuong ty (Nguyen and Dang, 2003; Tran Thanh
Trac va ctv., 2013), thanh phan cac gia vi bd sung
gdm tiéu xay, t6i siy va bot ngot tuong ung véi ty
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1€ 0.5, 0,5 va 0,3%; phu gia tripolyphosphate bd
sung vao khdi paste trong cong doan phdi tron & ty
1€ 0,4%.

2.2 Phuwong phap b tri thi nghiém

2.2.1 Chudn bi nguyén liéu

Trudc khi xir ly, ca dugc xac dinh khoi lugng, sau do
tién hanh mé, cat ti€t xa mau trong nudc (thoi gian

a) Ca léc sau fillet
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x4 mau vao khoang 5 phut d& dam bao viéc xa mau t6t
nhét, gitip than thit c4 tring). Tién hanh vay, 16t da, cit
dAu, loai rudt, fillet 14y phén thit ca va loai bé phin
xuong. Phén thit ca sau khi fillet s& dugc ria sach lai
béng nudc lanh (nhiét d6 tir 4+10°C) dé lam cham vi
sinh phat trién va lam cham céc bién ddi sinh hoa cho
thit ca (Hinh 1a).

b) Miu c4 sau trir dong, chuin bi xay

Hinh 1: Chuin bi nguyén liéu c4 l6¢ cho qua trinh ché bién cha

Tiép theo, phan thit ca s& dugc cat thanh nhiéu
manh nho dé xép thanh 16p méng vao bao bi PA va
c¢b dinh khéi lugng mdi mau 1a 500 g (sir dung 2
bao bi cho mot mé xay 1 kg), lanh dong truc tiép
trong ti dong (st dung td c6 nhiét 4o tur -15+-18
°C) it nhit 24 gio trudc khi dem xay (Hinh 1b).
Céc thanh phin cua nguyén liéu s& duoc phén tich
cho méi dot 1iy mau.

2.2.2 Chudn bi mdu cha cd léc

Thit ca 16¢ sau khi lanh dong s€ dugc xay tho
dé pha v& cdu triic va phdi tron phu gia theo theo
nghién ctru. Sau d6, chung ta tién hanh xay min
khdi thit c4 nhung cha ¥ giit lanh khdi paste ¢ nhiét
d6 thap hon 14°C trong sudt qua trinh xay. Phan
paste sau khi xay min (cha ca dang tho hay gio
song) s& dugc dinh hinh ¢ dang miéng tron (chidu
day trung binh 14+15 mm, duong kinh 68+70 mm,
khdi lugng mdi miu khoang 50 g). Sau khi dinh
hinh, cha c4 miéng duogc gitr trong ta mat nhiét do
tir 2+4°C dé 6n dinh lai ciu trac gel va cho dé
duoc h?ip so bd & nhiét d6 60+£2°C trong thoi gian
30 phat. Sau khi chién ngap trong dau ¢ nhiét do
180°C trong thoi gian 3 phit, san pham cha c4
duge dé nguodi va déng goi chan khong trude khi
lanh d6ng, bao quan.
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2.2.3 Phdn tich cac chi tiéu héa Iy cua nguyén liéu

Pé danh gia dugc su on dinh vé chit luong
cling nhu tinh chit nguyén liéu sir dung trong
nghién ctru thi viéc phan tich céac chi tiéu hoa 1y
cta co thit ca can thiét duoc tién hanh. Nguyén ligu
¢4 16¢ sau khi chuan bi nhu & muc 2.2.1 duoc lay
ngau nhién 200 g dé tién hanh phan tich d6 am,
protein téng sb, lipid tong sd, pH, kha ning giir
nudce. Cac chi tiéu duogc phén tich véi it nhat 3 1an
lap lai.

2.2.4 Thinghiém 1: Anh hwéng cia ty 1é mudi
NaCl bé sung dén dic tinh gel ciia chd cd loc chién
sau qud trinh lanh dong

Thi nghiém dugc thyc hién véi myc ti€u xac
dinh duoc ty 16 mubi NaCl bd sung thich hop
trong vi¢c duy tri dac tinh gel cua cha ca loc chién
sau qua trinh lanh déng. Chuén bi miu cha c4 nhu
& muc 2.2.2, cac phu gia va gia vi bd sung nhu &
Béng 2.1, dong thoi bo sung mudi NaCl véi ty 18
tang dan tir 0,5%, 1%, 1,5% va 2% (w/w). Cha ca
sau khi chién dwoc 1am ngudi bang khong khi, giir
6n dinh 1 gid va chuan bi mau dé tién hanh phan
tich céc chi ti€u ctia cha ca ngay sau khi chién. Mot
phan mau thuc hién cip déng & nhiét do -40 dén -
45°C trong 1 gio, sau d6 chuyén sang trit dong &



Tap chi Khoa hoc Truong Dai hoc Can Tho

nhiét 6 -18+2 °C. Sau 1 tudn trit dong, mau duoc
tan gi4 bang nudc chay tran dén nhiét d6 phong
truée khi phan tich cac chi tiéu. Tién hanh do dic
tinh cdu tric (lyc nén, gf) va kha ning giit nudc
(%) dé biét dugc ty 186 mudi thich hop trong viée
duy tri cac dic tinh gel ciia san phdm sau qua trinh
lanh dong.

2.2.5 Thinghiém 2: Tdc dong cua cac ty I¢
hop chat chong dong bé sung dén viéc duy tri dic
tinh gel cua chad ca loc chién dong lgnh

Muc ti€u cta thi nghiém 2 nhim tim ra ty 1€ cua
hop chét chéng dong co hiéu qua cao nhat trong
viéc 6n dinh dic tinh cdu trac san pham cha ca loc
chién sau qua trinh lanh dong. Thi nghiém duoc
tién hanh nhu ¢ thi nghiém 1 véi ty 1& mudi bd
sung da dugc xac dinh 1a nghiém thirc tdt nhét. O
thi nghiém 2, tién hanh bd sung hop chit chdng
dong (sorbitol va dudng o ty 1€ 1:1, Park, 2005) véi
ty 1& thay ddi 0, 2, 3 va 4% (w/w). Viéc phan tich
cac chi tiéu theo ddi cling dugc thuc hién ¢ 2 cong
doan nhur thi nghiém 1 (sau chién dé ngudi; sau khi
trit dong 1 tudn va tan gi4 bang nudc chay tran).
Két qua phan tich cac chi tiéu cau tric (Iyc nén, gr)
Bang 1: Phuong phap phén tich cac chi tiéu héa ly
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va kha nang gitr nude (%) s€ cho thay hiéu qua cua
hop chit chong déng trong viéc 6n dinh céu trac
san pham cha cé 16c chién, tir @6 xac dinh dugc ty
16 hop chét chéng dong c6 hiéu qua cao nhit.

2.2.6 Thinghiém 3: Anh hwéng cua ty Ié tinh
bét bién tinh b6 sung dén sw 6n dinh céu tric cia
cha ca loc dong lanh

Thi nghiém duogc tién hanh véi muc tiéu xac
dinh ty 18 tinh bot bién tinh bd sung thich hop trong
viéc on dinh cdu truc cia san pham cha ca léc
chién sau qua trinh lanh déng. Thi nghiém 3 duogc
thuc hién twong tu nhu ¢ thi nghiém 2 véi ty 1€ hop
chat chéng dong 1a két qua thich hop duoc chon, ty
16 mudi bd sung duoc lya chon tir thi nghiém 1.
Ngoai cac thanh phan phu gia trén, tinh bot bién
tinh duogc bd sung voi ty 1¢ thay ddi tr 0, 2,3, 4%
(w/w). Tién hanh phan tich chi tiéu ciu tric (luc
nén, gr) va kha ning giit nudc (%) & cic thoi diém
nhu & thi nghiém 2.

2.3 Phwong phap thu thip va xir Iy s6 liéu

Phuong phdp phén tich cdc chi ti€u trong
nghién ctru, the hién trong Bang 1.

Chi tiéu

Phuong phap phan tich

Pam téﬁng sc‘)’ (%)
Lipid tong so (%)

Phuong phéap Kjeldahl, TCVN 8125:2009
Phuong phap Soxhlet, TCVN 8125:2009

Chi s6 d¢ trang (WI)

(WI=L* —3b%) D65

Do bang thiét bi do mau NH300 (Trung Qudc) v6i hé mau CIE bang dén

Kha nang giit nuéc, WHC

Phuong phap nén ap lyc trén gidy loc (Grau and Hamm, 1957; trich dan

(%) bdi Honikel and Hamm, 1994)

Do am (%)

Xéc dinh bang phuong phap NMKL s6 57-1994

Céu trac (Luc nén, gf)

Str dung mdy do Rheotex, dung dau bi tron duong kinh 5 mm, ¢6 dinh
duong di 4 mm. Mau hinh tru c6 duong kinh 22 mm, chicu cao 15 mm

Céc thi nghiém dugc bd tri ngau nhién, lap lai 3
ln. Khdi lwong mdi mau 1a 1 kg thit ca sau khi
dong lanh. Thong s6 thich hop duogc lga chon tir
két qua cia thi nghiém trude duoc st dung lam
nhan t6 ¢6 dinh cho thi nghiém ké tiép. Két qua cia
cac thi nghiém dugc thong ké va phén tich theo
phin mém thong ké Statgraphics Centurion XV.I,
phan tich phuong sai ANOVA va kiém dinh LSD
dé két luan sy sai khac giita trung binh cic nghiém
thue.

3 KET QUA THAO LUAN

3.1 Cac chi tiéu hoa ly ciia nguyén liéu thit
ca loc

C4 l6c sau khi xir 1y duoc tién hanh phan tich
dé xac dinh céc chi tiéu hoa ly, lam co s¢ cho viée
chuan bi nguon nguyén liéu ddng déu ddi véi cac

khao sat tlep theo. Két qua phén tich va thdng ké
thanh phan hoéa 1y duoc tong hop trong Bang 2.
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Bang 2: Chi tiéu héa ly trong thit ca léc

Chi tiéu khao sat Gia tri
Do am (%) 77,68+1,41
Protein (%) 19,23+0,64
Lipid (%) 2,55+0,04
pH 6,71+0,21
Kha nang giitr nude (%) 67,11£1,49
Hiéu suat thu hdi thit ca (%) 47,60+1,40

Két qua & Bang 2 cho thay hiéu suét thu hdi cua
qua trinh fillet thit ca 16c dat 47,60+1,4%. Hi¢u
suét fillet ciia ca phu thudc vao rat nhiéu yéu to
nhu kich thudc ca, d tudi ca, dic diém cia loai va
giai doan sinh truong va ca tay nghé cua nguoi
thuc hién. So sanh v6i két qua danh gid higu suét
thu hoi thit ca sau cong doan fillet & cac loai ca
khac, dién hinh nhu giéng c4 da tron (Ictalurus
punctatus) dugc nuodi 6 ving Mississippi, ty 1€ thit
ca thu duogc tir 35,8+36,3% (hay dinh mirc fillet 1a
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2,75+2,79) tuy theo khéi lwong c4 nguyén con ban
dau (Li et al., 2001).

Xét vé thanh phan dinh dudng, két qua khao sat
cho théy, thit ca 16¢ c¢6 gia tri dinh dudng cao voi
ty 1¢ protein dat 19,23%, diéu nay cho théy trién
vong cua viéc st dung thit cd trong ché bién cac
san phdm can dic tinh cua protein, dién hinh 1a dic
tinh tao gel trong san pham chi. Uu diém cua
ngudn nguyén lidu nay 1a ty 1¢ lipid twong ddi thap
(2,55 %), nhd d6 han ché sy oxy hoa hay thity phan
chat béo trong qué trinh ché bién va bao quan. Mic
du vay, ty 1¢ lipid cua thit ca 16c khao sat van cao
hon so véi két qua cua Bykov (1983) ghi nhan lipid
rét thap 0,57% trong thit ca 16c phat trién tu nhién.
Xét vé do 4m, nguyén lidu dat gia tri 77,68+1,41%
cao hon muc trung binh do ém cua ca loc da duoc
cong bd boi Wimalasena and Jayasuriya (1996) 1a
75,3+4,2%. Két qua phan tich ciing cho thiy kha
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nang gitt nudc cua co thit cd kha cao (67,11 +
1,49%). Tuy nhién, gia tri WHC nay lai rat thap khi
so sanh voi kha nang gitr nudc ciia mot s6 loai ca
khac, dién hinh nhu c4 tuyét dén 80% (Gao, 2007).
Trong khi d6, cic qua trinh xir 1y va ché bién tiép
theo (dac biét la tac dong cua nhiét do cao khi
chién) c6 kha nang dan dén sy dong tu protein va
lam giam kha nang giit nudc cla co thit ca (Zhang
et al., 1995). Chinh vi vay, viéc bo sung cac thanh
phan phu gia duy tri kha ning giit nuéc cia protein
1a van dé can duogc quan tAm trong qué trinh nghién
ctru ché bién.

3.2 Anh huong ciia ty 1& mudi NaCl b sung
dén dic tinh cAu tric ciia cha c4 16¢ chién sau
lanh déng

Tac dong cua ty 16 mudi bd sung dén viéc cai
thién kha nang giit nudc va ciu tric san pham cha
cé 16c chién duoc thé hién & Bang 3.

Bang 3: Anh huéng caa ty 18 mudi bd sung dén kha ning giir nwée (WHC) va céu tric (Irc nén) cia

san pham truéc lanh dong va sau khi trir dong 1 tuin

Ty 1€ NaCl Khi ning giir nuéc (WHC, %) ] Luc nén (gr) i
(%) Trudce lanh dong  Trir dong 1 tuidn Trudce lanh dong Trir dong 1 tuan
0.5 57,09+0,69% 54,63+0,58% 492,67410,212 446,67+07,51%0
1,0 60,85+0,55° 59,130,689 520,00+11,53° 483,33+08,14°
15 60,4620,47° 58,0620,37° 505,67+08,622¢ 461,67+09,29°
2,0 59.07:0,62" 56,80:0,33° 479.00+11,00* 433,6707,02°

(Cac chir cai khdac nhau trong cung mot cot biéu thi su khdc biét ¢o y nghia cua cdc nghiém thirc khao sat ¢ dé tin cdy

95%)

Két qua cho thay, dic tinh gel (kha ning giir
nudc, luc nén) cua cha ca 16c chién c6 su phu
thudc rat 1on vao ty 18 mudi NaCl b sung. Khi ty
1¢ NaCl bo sung tang tir 0,5% 1én 1% thi dac tinh
gel cua san pham duoc tang cuong. Diéu nay do
mudi bd sung da lam ting ndng do ion CI trong
san phim, tao diéu kién hinh thanh phuc hop giita
myosin va ion CI" 1am ting lyc ion gitra cac té bao
soi co 1 nguyén nhan gitp cai thién kha nang gitr
nudc va ciu tric cia san phim cua san pham
(Offer and Knight, 1988). Ngoai ra, nghién ciru clia
Razavi-Shirazi (2002) da ching minh tac ddng
cong huong cua NaCl ddi véi polyphosphate trong
vi€c cai thién dic tinh gel cia san pham Mudi
NaCl tac dong dén viéc giam do dang dién cua
protein co thit tir 0,1 dén 0,2 don vi do su thay thé
ctia ion Na* & bé mit protein va giai phong H', tao
didu kién cho sy hinh thanh lién két hydro cta
polyphosphate, nho d6 lam gia ting su lién két
gilta cac nut mang protein-protein va gilta protein
v6i cac thanh phan nhu tinh bot bd sung vao trong
qua trinh ché bién duoc chit ché hon. Sy ting dic
tinh gel khi ting ty 1¢ mudi trong khoang 0,5% dén
1% c6 su khac biét vé théng ké. Trong khi d6, khi
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ty 16 mudi bd sung ting thém (dén 0,15%) khong
lam thay d6i dic tinh gel ctiia san pham trude lanh
dong nhung c6 sy gidm 1o rét & ca mau trudc va
sau 1 tuan trit dong khi ty 1¢ mudi bd sung ting 1én
dén 2%. O ty 1€ mubi sit dung 16n hon 2%, cAu trac
hé gel cua protein c6 du hiéu bi pha v& do sy ting
kha nang hoa tan cua cac protein s¢i co ma dac biét
1a myosin cing véi su két tu ciia protein chét co.
Tat ca diéu nay da lam giam kha nang giit nudc
cling nhu cdu tric hé gel bi ton thuong (Tran
Thanh Trac va ctv., 2013).

Bén canh do, Bang 3 con cho thiy sau mot tuan
trir dong thi kha nang git nudc cua cha ca giam
dang ké. Diéu nay xay ra do trong qua trinh lanh
déng, protein co thit bi tén thuong va sy bién tinh
protein xay ra, két qua 1a tinh chat chirc ning cua
protein bi anh huong (Nguyén Van Mudi va ctv.,
2012). O 4 ty 1& mudi khao sat, dic tinh gel cua
mau c6 ty 1é NaCl bd sung 1% c6 kha ning duy tri
tdt hon so voi cac ty 1¢ mudi con lai. Ngoai ra,
cing v&i xu huéng giam tiéu thy mudi nhu hién
nay thi san pham c¢6 ham lugng NaCl bo sung thap
hon d& dang dugc chdp nhan. Do do, ty 1& mudi
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NaCl b sung 1% duoc lua chon dé thuc hién céc trong qua trinh dong lanh (Sarker et al., 2012). Hon

nghién ctru tiép theo, dic biét 1a nghién ctru giam hop chat chéng dong gdm duong sucrose va
thiéu tac dong cua lanh dong va trir dong dén dic sorbitol bd sung véi ty 18 1:1 t6 ra hiéu qua nhat
tinh gel ctia cha ca 16¢ chién. khi bao vé protein chong lai sy dong tu trong sudt
3.3 Tac dong cita viéc bd sung hop chit qua trinh laph dong va trir dong san pham (Park,
chong dong & cac ty 1¢ khac nhau dén chat 2005). Nghién ciu tac dong cua hon hop nay
lwgng chi c4 16¢ chién dong lanh (sucrose va sorbitol) ¢ cac ty 1¢ khac nhau dén sy
, on dinh dic tinh gel clia san pham thé hién & viéc

bac tinh chirc nang cua gel protein thé hién ¢ duy tri kha ning giit nuc ciia san phim sau cac

sy duy tri khung mang protein — protein cing nhu qué trinh xir Iy nhiét (chién, trir dong) dugc xac
protein — nudc ¢6 the bi pha v& do tac dong cua dinh. Sy thay d6i kha nang giit nudc va dic tinh
tién trinh xur 1y nhiét — ca ¢ nhiét d6 cao va nhiét cAu trac cua san pham trudc lanh dong va sau khi

d thap. Trong d6, qué trinh trit dong thoi gian dai trir dong 1 tudn dugc thé hién ¢ Bang 4.
thuong 14 nguyén nhan dan dén sy pha v& hoan

toan hé gel (Shaviklo et al., 2010). Céc hop chét Ket qua 6 Bang 4 cho thay, khi ty 1¢ chat chong
carbohydrate, dac biét 1a cac nhom polyol thuong dong bo sung tang thi c6 sur gia tang cta kha ning
duoc bd sung vao cac san phdm surimi hay paste ca gitr nu("rc va lyc nén cua san pham cha ca loc chién
gitp cac tinh ndng cla protein to co duge bao vé tuong ung.

Bing 4: Anh hwéng cia ty 18 hgp chit chdng dong bd sung dén kha ning giir nwée (WHC) va dic tinh
céu triic (Iwe nén) ciia sin phim

) Ty WHC (%) _ Luwc nén (gr) _
chat chong dong (%)  Trwéc lanh dong  Trir dong 1 tuan _ Truéc lanh dong Trir dong 1 tuin
0 60,55+0,64% 57,78+0,80% 513,336,812 468,33+11,02%
2 67,03+0,55° 65,26+1,15° 528,049,002 504,33+15.50°
3 68,83+0,84° 67.80£0,71°  542.33+16,56°° 535,00+17,69°
4 68,93+0,98° 67,90+0,65° 551,00+12,12° 536,00+10,82°

(Cac chir cai khac nhau trong cung mot cot biéu thi su khdc biét co0 y nghia cua cdc nghiém thirc khao sat ¢ do tin cdy
95%)

Viéc bd sung sucrose va sorbitol di tao nén sy nghién ctru ciia Timasheff (1982): viéc bod sung cac
twong tac cua cac nhém —OH qua cdu ndi hydro, hop chét chng dong gitip gia tang stic cang bé mat
lam ting hiéu qua twong tac va lién két trong mach cua nude ctng nhu cac nang luong lién ket ngan
polypeptide cua protein c4, tao thanh mang lu6i ngira tach nudc tir protein, nho d6 tao sy 6n dinh
khong gian gitip bao boc nudc va cac thanh phan protein. Do do, khi ty 1¢ hop chat chong dong cao
¢6 trong san pham, do d6 lam ting kha nang gifr hon thi céac Ién két giltr nudc da hinh thanh toi da
nuée cia san phim. Tuy nhién, kha ning gift nude nén khong lam gia tang dac tinh gel cua san pham.
va luc .nén chi tang manh (c6 sy khéc biét ve thong Xét vé tac dong cta chit chong déng dén mau
ké) khi ty 1¢ hop chat chong dong tang tir 0% deén sdc cuia cha c4 sau khi chién, Két qua & Bang 5 va
3% & ca mau trude va sau trir dong 1 tuan. Ty 1& Bang 6 cho théy, viéc bd sung céc ty 1& chat chéng
hop Chf,lt chong dong ticp tuc tang dén 4% thi kha dong khac nhau ¢ anh huong dang ké dén sy thay
nang gitr nudc cling nhu lyc nén cua san pham abi d6 sang L*, d6 mau b* va do tréng L*-3b*.

khong c6 sy khac biét. Diéu nay phu hop véi
Bang 5: Anh hwéng ciia ty 18 chéit chéng dong dén sy thay doi d§ sang L* va d9 tring cia san phim

Ty 1é chit chong Gia tri d§ sang L* Gi4 tri dd tring (L*-3b*)
doéng (%) Truéce lanh dong  Trir dong 1 tudn Trudéc lanh dong Trir dong 1 tuin
0 91,89 + 0,50¢ 85,74 £0,25¢ 73,26 £ 0,432 71,04 £0,812
2 89,93 £ 0,84¢ 81,94 +0,47° 76.70 £ 0,51° 75,62 +0,52°
3 87,52 + 0,46° 79,99 + 0,78 78,32 £ 1,11¢ 77,13 £1,09¢
4 84,42 + 1,40° 76,5 + 1,84° 77,16 + 0,68 77,19 £ 0,48°

(Cac chir cai khac nhau trong cung mot cot biéu thi su khdc biét ¢o0 y nghia cua cdc nghiém thirc khao sat ¢ murc do tin
cay 95%)
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Béng 6: zirnh huéng cia ty 1€ chit chéng déng
dén sw thay doi d¢ mau b* cta san

phim
Ty 1¢ chit Gi4 tri d6 mau b*

chong déng Trudc lanh Trir dong 1
(%) dong tudn

0 18,21 +£0,15* 18,25+ 0,39°

2 23,84 +0,73 23,73 +0,38°

3 25,01 £0,25¢  25,35+0,77°

4 25,33 +0,26° 26,65+ 0,47¢

(Cac chir cai khdac nhau trong cung mot cot biéu thi su
khac biét co y nghia cia cdc nghiém thirc khao sat ¢ mirc
do tin cay 95%)

Két qua thi nghiém ¢ Bang 5 va Bang 6 mot lan
nita da khang dinh tac dong cua viée su dung chat
chong dong dén san pham cha ca thong qua mau
sic cua san pham. Do sang L* bén ngoai cia san

Déi chimg (0%) 1%
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phim giam dan va mau vang b* bén ngoai cua san
phdm ting dan khi tang ty 18 hop chét sucrose va
sorbitol. Piéu nay xay ra do ham lwong sucrose cao
s& thuc ddy phan ng Maillard 1am mau sic san
pham sam dan khi ting ty 1é chat chdng dong. Két
qua thi nghiém ¢ Bang 5 cho thdy, d6 tring cla san
pham thdp nhat & mau khong sir dung chat chéng
dong va ting dan khi tang ty 1& hop chat chong
dong bo sung, do trang san pham cao nhit & mau
3% va 4% hon hop sucrose va sorbitol. Ngoai ra,
qua trinh lanh d6ng cing c6 tac dong dén dén mau
sdc ctia san pham. Gia tri do sang L* bén ‘ngoai cua
san pham giam dang ké trong khi do tring ¢ mat
san pham thay khong dang ké sau qua trinh trir
dong. O méu 'khong b sung sorbitol va sucrose, do
trang san pham da giam dang ké sau qué trinh trlr
dong 1 tuan. Gia tri do trdng cua san pham trudc va
sau khi trit dong 1 tudn dat cao nhat khi sir dung ty
16 3% va 4% hop chat chdng dong.

2% 3%

Hinh 2: Anh hwéng ciia cac ty 1§ chit chong dong khac nhau dén mau sic cha c 16c chién

Nhu vy, trong thyc nghiém, dé dat hiéu qua
kinh té cao thi ty 1¢ 3% chit chong dong cho ket
qua kha ning giit nudc cao va van giit duoc tring
bén trong clia san pham trudc va sau trir dong.

3.4 Anh hwéng ciia tinh bot bién tinh bd
sung dén sy 6n dinh cAu tric cia cha ca loc
dong lanh

Tinh bot c6 thé twong tic vdi protein lam cho
san phim c6 nhimng tinh chét co 1y nhit dinh nhu
d6 dan hdi, d6 cing ciing nhu kha ning gitt nude
cua protein tang lén. Trong truong hop nay ca
protein va tinh bot déu sip xép lai phan tir dé tao
thanh gel va tuong tac véi nhau. Chinh nho kha
nang nay cua tinh bdt ma cac gel protein trong cac
san phiam c6 dugc nhiing tinh chat luu bién ciing
nhu nhing tinh chit cam quan hip din hon (Lé
Ngoc Tt va ctv., 2003). Ngoai ra, viéc bod sung tinh
b6t bién tinh vao cac san phdm dang gel khong chi
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lam thay ddi két cAu, dic tinh ciu trac, cai thién su
6n dinh cua san pham sau qua trinh lanh dong va
tan gid ma con dong vai trd nhu mot chat don gip
giam gia thanh san pham (Lee et al., 1992). Két
quéa v€ su tac dong cua tinh bot blen tinh dén su
thay d6i kha nang giit nuc va ciu triic ctia san
pham duoc trinh bay trong Bang 7.

Két qua cho thdy, ty 18 tinh bot bién tinh bd
sung co tac dong 1on dén dic tinh gel ciia san pham
cha ca 16¢ chién. Kha ning giit nwdc san pham ting
khi ty 1& tinh bot bién tinh bd sung ting ngay ca dbi
vGi san pham trude lanh dong va sau khi trir dong 1
tuan. Cierach ef al. (2014) da cho thay hiéu qua cai
thién kha ning giit nudc cia tinh bot bién tinh &
cac san pham tir c4 xay con do sy nang cao gié tri
pH nho vao pH cia tinh bot bién tinh sir dung (pH
cua tinh bot bién tinh & ty 1€ 3% 1a 7,52) cao hon
so v6i pH déng dién (pI) cua myosin trong thit ca
(thuong co gia tri trung binh 13 5,4).
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Bang 7: Anh hwéng ciia ty 18 tinh bt bién tinh bé sung dén kha ning giir nwéec (WHC) va ciu tric

(lIwe nén) ciia san pham

% tinh bt - WHC () 5 —Lucnén (%4) 3
: Trudc lanh dong  Trir dong 1 tuan Trudc lanh dong Trir dong 1 tuian
0 70,82+0,99° 69,68+0,96° 535,6749,712 526,00+15,522
2 72.93+1,05° 71,88+0,45° 559,339,20° 552,00£10,58"
3 7473£0,52° 73,9420,57° 575,33411,02° 568,33409,50°
4 73,93+0,44°° 72,96:0,40° 609,0011,00 617,3308,39°

(Cac chir cai khdac nhau trong cung mot cot biéu thi sir khdc biét ¢0 y nghia cua cdc nghiém thirc khao sat ¢ do tin cdy

95%)

Bén canh d6, kha nang giir nudc cua cha ca co
bd sung tinh bot bién tinh sau qua trinh trir dong
van dugc duy tri da chung t6 hi¢u qua cuia tinh bdt
bién tinh trong trit dong do thanh phan tinh bot nay
khong bi anh hudng cla qua trinh lanh dong va trit
dong. Tuankriangkrai va Benjakul (2010) da bao
c4o tinh bot sin bién tinh co tac dong dén céc thude
tinh cAu tric va cam quan cua gel thit ca hong vang
(Lutjanus lineolatus) trong chu ky lanh dong - tan
gid khic nhau. Két qua & Bang 7 ciing cho thdy
mdc du tinh bdt dong vai tro tich cuc trong cac san
pham dang gel nhd dic tinh dong tao gel, nhung
viéc sir dung tinh bot trong cic san pham nhii
tuong ¢ giGi han. Ty 18 tinh bot bd sung qua nhiéu
s& anh huéng tiéu cyc dén san phim, do tinh bot co
d6 am rét thap nén viéc bd sung tinh bot véi ty 16
cao ¢6 thé s& din dén san phim bi kho va pha v&
dic tinh dan hoi cta san pham, 1am cho san phim
c6 cdu trac thd cimg (Prabpree and
Pongsawatmanit, 2011).

Mot van dé tich cuc ciia viéc bd sung tinh bot
trong ché bién cic san pham protein tur thit ca &
dang paste 1a sy cai thién do tring ctia san pham
(tang gia tri L* va gidm nhe gia tri b*). Bén canh
d6, sy hién dién cua tinh bot ¢ ty 1€ phu hop
(trudng hop khao sat 1a 3 va 4%) con gitip 6n dinh
mau cua san phim trong qua trinh trit dong. Pidu
nay ciing phu hop véi két qua nghién ciru cua
Tuankriangkrai and Benjakul (2010): tinh bt bién
tinh c6 kha nang cai thién d¢ sang cling nhu do
trang cua gel thit ca dudi tic dong ctia qua trinh
lanh dong va tan gia. Tuy nhién, tinh bot c6 do am
thap c6 thé gy nén hién tuong kho bé mit va sam
mau san pham giam gia tri cam quan va chat
lwong thanh phim (Nguyén Vin Muoi, 2006). Két
qua khao sat cho thdy, viéc bd sung tinh bot bién
tinh 3% sé& gitip cai thién déc tinh gel cua san phim
cha ca 16c chién

Bing 8: Anh hudng ciia ty 1¢ tinh bt bién tinh bd sung dén gia tri L* va gia tri b* clia san phdm truéc

lanh déng va sau khi trir dong 1 tuin

Tinh bgt Gia tri d sang L* Gia tri d) mau b*
(%) Truwéc lanh dong Trir dong 1 tuin  Truwéc lanh dong Trir dong 1 tuin
0 87,46+0,38* 80,09+0,48* 25,13+0,32¢ 25,87+0,43¢
2 90,44+0,43° 87,51+0,33° 23,87+0,43° 24,76+0,35°
3 91,52+0,34¢ 91,01+0,55¢ 22,13+0,45% 22,45+0,37%
4 92,02+0,64¢ 91,43+0,45¢ 22,34+0,62* 22,56+0,45%
(Cdc chit cdi khdc nhau trong ciing mét et biéu thi s khdc biét ¢6 y nghia ciia cde nghiém thire khdo sét ¢ do tin cdy
95%)
4 KET LUAN TAI LIEU THAM KHAO

Dic tinh gel c6 vai tro quyét dinh chit luong
cling nhu gi4 tri cua san pham cha. Két qua cac thi
nghiém di chi ra ring, viéc bd sung 1,5% mubi
NaCl, 3% hop chit chéng dong (hdn hop cua
sucrose va sorbitol & ty 18 1:1) va 3% tinh bot bién
tinh vao qua trinh xay giup cai thién dang ké dac
tinh gel cua cha ca 16¢ chién cling nhu duy tri dugc
dic tinh gel ciia san pham dudi tac dong cia qua
trinh lanh doéng.
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