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Emulsifiers’ Effects on Grass Fish Ball Quality
and Antifreeze Properties

TANG Jinsong, CHENG Yuyong, DONG Zhijian, ZHANG Jinjing, LI Guanhua, SUN Yan
(Jiangsu Agri-Animal Husbandry Vocational College , Taizhou 225300 )

Abstract: Emulsifier has both hydrophilic andoleophylic properties. It can reduceinterfacial tension
between the liquid drops. Hence it can make immiscible liquidseasier to be emulsifiedand maintain
stable.Fish meat balls are rich in protein,fat and water. Because of the complex composition, it
hadpoor stability,and need emulsifying agents to enhance emulsification effect and reduce the
influence of low temperature effectson their quality.In this study, five emulsifiers' effects on fish meat
balls qualities were compared. Fish meat ball quality changes during freezing procedures under the
five emulsifying agents effects were studied.The obtained ice temperature curve,moisture content,
gel strength , salt soluble protein concentration and tyrosine content results showed that fish meat ball
with sucrose ester as emulsifier was more stable.The experimental results showed that:0.8 percent
was the best addition amount in fish meat ball product. Fish meat ball with this amount of sucrose
ester had better water holding capacity ,more stable gel strength,and better anti-freeze performance.
These properties make the fish meat ball have the best taste among others.
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Fig. 2 Effects of different emulisfiers on the elasticyty,hardness and gel strength of fish balls

M 2(e) n] LAE i, L2 (i 25 T RR A0 24 ) A%

FI8 B JSC 5t 3 L B AT, 981 A2t 2 B AR o T D
2 (AR I T H i P 4 ) R 42 = 0 99 R G
JE,J A (R I 5 R 4 ) A% s 1) 000 58 S (EL AN Z 21
CREBE IR 1 R g 25 ) B fELAR 8L, SZ 4 (Ll B e g 1
THERL ) e R4 1 SR A AR 2 o AR LU 55 T 210 Z
L BAE o A0 BELE N Eh P IS T T BRI BRI
Z () 2w MK, 52 B0 R 450 K% B8 B, 2 ) G i
83

82r

81

80+

ﬁm-
T 78l
77+
76
51

74
2

JBETE B, 10 7L A AR EL A T R i R VR . SR
F W, FLA TR BB . 25 52 e £ L I BRE RS SR EE

213 FRAAAFEHEE G HH K3 A
DA D 4 (R iR 1% H e 20 A Z 4 (A g 1Dy
PR TR 20 ) 19 1 2 A R 28 (A RE b I S O 60 . SR
B, 0815 W Y B 14 AL B K 5 R G IR
UK 1A AL T BEMER /D o I LA ZR A5 (B, D 4
WA N RN T

COVOTENI T QP PP DD P ) P

FERL IS

3 FAEIAALFNEAEERNFE
Fig. 3 Effects of different emulsifiers on the color of fish balls
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Fig. 5 Effects of different emulsifiers on the water content of fish balls before and after freeze—thaw

201
18}
16f
14f
12t

IR BRI K %

%

BRI K% BB EKA%

R R N N N R R R IR AR N (R R R R R
FEhZES

6 AEFLUL TR R BTG & LB AL 5R B B
Fig. 6 Effects of different emulsifiers on the gel strength of fish balls before and after freeze—thaw

BEAE AL AR L2 (1 2 1 IR B 2 ) P 6 M i B S
A, SRR AR BE (R S Al 100 ) 2 CRH il IS s
PR TG 2H ) H D 25 (BB I R H i 1 26 ) B (e A AL, SZ
A (B EE R R H R 2 ) i BE A X ok . Z 4
WOV T Z LR Rl Y R A E R B, EARIE
B R i 1017 PR G RE 108 Bt FAL I VR B ASUE I o TR
Jhe 107 PR T 55 £ 8 oA P e BE LT TR R A
J5it 2K 7K R[] s R ATk 958 4 oK 23 i 1 2 R AR
4t o N2 R A S B LD R SZ 21
TR i P2 ARG, (EL 72 2 AR i 1) 1 JERATS SR IR 2 K o

224 RRESLALH ARG &AL R IEE G KRR
TR Fe BRIV R OO VR BRI, B R
REERLT . M 7 AT LA L B A f S
S 0.20%, TREWE MR D7 IR IR 14 5 AF T n 4t 2 0.8% , H
B i 2 9 R 1 o B S I A 2 0.20% . i H A
0.8% T Al I I 2 T B, Vs 20 10 J0 Jo 9k 8 3% e (IR
i 16.31 mg/mL, HAT AR etk

225 RESLAL A A aR AT G L BE BB R B R
JE R ea T AR T i VR BB, 16 BH B0 T B
I M 8 ATRAE M, L AUE EE Y d S

AR5tk 2019 £ 38 % 11 3 A



RESEARCH ARTICLE

TANG Jinsong, et al: Emulsifiers’ Effects on Grass Fish Ball Quality

and Antifreeze Properties

0.20% , FEHE 1 7 R 6 1 e AR VR 0 i 2 0.8% , B A g
R H S G 0 e A TR N 0.25% . T HLER N 0.8%
R I 2 i B, T P IO VR 32 3K B (IR 6.4 ug/mL,
BER /IR S B

mURET mURE

2 0.10% 020% 0.30% 0.40% 0.50%
LI ALBE RSN 0T 504
(a)

BRRT WA

S 0.40% 0.50% 0.60% 0.70% 0.80%

TR AR U R VS o s 434K
(b)
3307 BT W

=M

0.10% 0.15% 0.20% 0.25% 0.30%
PR T R B R ST ek
(0)
7 WIBVEEE ERAVERS A EAER . AR AR B H M BR XD R AR AT S
BHBEREOARRERENZN
Fig. 7 Effects of sorbitol,sucrose ester and glyceryl ester
on salt soluble protein content before and after

freeze—thaw

MECRREMEMM

BIFFE T A [ LA 700 0 2 £ AL s TP 52 0 AR
PR HE AR L BE K o3 B O RO R PR A A

mURET mURE

O%F 010% 020% 030% 040% 0.50%
IS iy | o g

(@)

20

—_
oo
T

mRE WA

SRR JE/(mg/m)
N I e I SN

s R

ZH 040%  0.50% 0.60% 0.70%  0.80%
THERH N RS A5 0 S ik 23 H
(b)

E 14 F m R LR

(=]

el 0.10% 0.15% 020% 0.25% 0.30%
ST BTG VI 0438
©

8 ILEERE . EVERER BT R R E HER X AR AT S
EABEBRERENE N

Fig. 8 [Effects of sorbitol,sucrose ester and glyceryl

monostearate on tyrosine content before and after

freeze—thaw

e, 75 LR 2458

1) AL A 70 mT LA £ AL G B ph 7K R 0 4
Wl T2 5 K 3G 0, A 80 i R AL R BT R PR RE
RN M5 P G o oy Aok 2 o T R D 5 M i R A
FRAER, S AR R (E L R IR AN o R A A R T )
AU IR VE A3 e o SR AR R T e R AR g 07
R I 11 €0 S

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.38 No.11 2019



JEEAN S R R SLAL R A G & oh R R R MR 69 vk

2)) B I 1075 TR T O 408 A 2 AL ) R R A R 1 o U R 7 R L T A TR T R O R 2 e
DRI 0Hg 228 3k Ol o 300 i, TR O 75 PR T 2L i ) 11 U e ﬁif&#ﬁﬂaﬂﬁﬁﬁﬁa?u&ﬁﬂ%}: R4 Hufr 4 T
T34 o AR 23 BN 0.8 %0 THEAR NG 117 1R 1 1) 2 41 £41 HEE P MEH L L,

Sk

[ 1] DUAN Chuansheng,SHAN Yang. Advance in fresh-water surimi processing and discussion of critical technology [J]. Academic
Periodical of Farm Products Processing,2007,7(7) :52-58.(in Chinese)

[2 1 MAO LINCHUN, WU TAO. Gelling properties and lipid oxidation of kamaboko gels from grasscarp influenced by chitosan[J].
Journal of Food Engineering,2007,82.:128-134.

[3]1TN KOK,JW PARK. Elucidating factors affecting floatation of fish ball[J]. Journal of Food Science,2006,71:297-302.

[ 4] TIONG N KOK ,JAE W PARK. Extending the shelf life of set fish ball[J]. Journal of Food Quality,2007,30.1-27.

[ 5] KOK,TIONG NGEI Biochemical and physical factors affecting fish ball[J]. Food Science and Technology International,2005,1 .
1-85.

[ 6 ] CHENG Fengjie,ZHANG Min. The study of vacuum microwave drying re-structured fish balls[J]. Journal of Food Science and
Biotechnology,2012,31(7):703-710.(in Chinese )

[7 1 ZHANG Yanan,ZHAO Li,LIU Hua,et al. Progress on freeze denaturation of aquatic product and surimi-freezing agent [J].
Journal of Henan University of Technology : Natural Science Edition,2011,32(6).:88-92.(in Chinese)

[8 ] SOOTTAWAT B.WONNOP, V.SUTTIRAK ,P.SUWARI. Gel properties as affected by transglutaminase activator and inhibitors
[J]. Food Chemistry,2004,85:91-99.

[ 9 ] SUN Cailing, TIAN Jichun, ZHANG Yongxiang. Application of TPA test mode in the study of food[J]. Experiment Science
And Technology,2007,5(2) :1-4.(in Chinese)

[10] WANG Qingli, LI Jianrong,, ZHU Junli, et al. Influence on quality of fish meatballs by the chitosan and phytic acid[J]. Journal of
Food Science and Biotechnology,2012,31(12):1239-1244. (in Chinese)

[11] KONG Baohua, WANG Huilan, WANG Mingli. The best prescription and processing technique of fish ball from silver carp[J].
Science and Technology of Food Industry,2000(2 ) :43-45.(in Chinese)

[12] LI Laihao, CHENG Peiji, LI Liudong. Protein denaturation of Mugil cephalus in refrigeration[J]. Journal of Fisheries of China,
2001(4):363-366.(in Chinese)

[13] ZHANG Xuejiao,QI Shuhua,LIU Chunye,et al. Determination of chitosan with ninhydrin coloration method [J]. Chemical
Research and Application,2015,3:407-411.(in Chinese)

[14] DING Yongxia. Determination of alpha amino acid in food by ninhydrin color spectrophotometry[J]. Food Engineering,2017,1:
55-57.(in Chinese)

75 S & N A -

EEHEBERLTEE MORII6 EFEAERTHABRE

I 5% [ WO o 0 S ,2019 4E 8 ) 22 H, % E R F L A 2019-17994 5 3CfF , F s BUL T S b
(Lipochitooligosaccharide ,.CO) MOR116 7& fi 4 £ & 7 A0 5% B KR &

T i, A Uk S A FR i 7 L # 2 W) (Monsanto Company , {FK Bayer Crop Science LP)4% I35 B (B IS & & 25 i 5
Pt ok ZE VIR 4RSS . 36 [ AR B X LCO MOR116 AT T XU PFAG 5 453 th 4536 , B L T 254 MOR116 X %58 A
VB LA LB Fr Ak BRI 52 0, PR JbL 21 JHG e PR 28 158 ) R IR 4R ol B 90 el FET ek, 8 46 BB BT JL T ZE 4 MOR116 1 Ay A 91 2E
A 39 700 7 Bl A A i v Y R B R A

(15 ERUR T & kAR M. 56 = 8 fe s B LT SE4% MOR116 765 A & i i 3% B [ 4 [EB/OL]. (2019-8-26).

http:/news.foodmate.net/2019/08/531237 .html

AR5 4otk £ 540 2019 £ 38 x5 11 19 R



