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Abstract

Mince of Julian’s golden carp was used as raw material in producing surimi with the washing cycles of
1, 2 and 3 times at the weight ratio of mince fish to water at 1:4. Then, the washed mince fish was analyzed for
its chemical composition compared with that of unwashed one. The results revealed that washing resulted in
protein increasing from 88.26 to 97.30%, but the number of washing cycles showed no significant difference
in protein content (p>0.05). However, the pH increased significantly with the higher number of washing cycles
(p<0.05) while fat and ash content tended to be lower. Surimi gel was prepared by chopping surimi and mixed
with 3% salt to obtain sol. The sol was then, incubated in warm water at 40 deg Celsius for 30 minutes prior to
heating in hot water at 90 deg Celsius for 30 minutes. The result showed that surimi gel had higher breaking
force, deformation, and whiteness than that of normal mince fish gel. Moreover, higher number of washing
cycles yielded more whiteness (p<0.05) and higher deformation. However, the higher number of washing cycles
had no effect on breaking force and expressible drip (p>0.05). Nevertheless, the strength of surimi gel treated
with different washing cycles was higher than that of the Thai Industrial Standard value of frozen mince fish
(not less than 400 gm.cm) with the range between 1,017.35 and 1,175.30 gm.cm indicating that the produced
surimi from Julian’s golden carp reached the standard quality which can be improved washing cycles. However,
2 and 3 washing cycles resulted in no difference on breaking force, deformation, and expressible drip. It can be
concluded that 3 washing cycles yielded more whiteness, thus, was the most suitable treatment to gain Julian’s

golden carp surimi with better quality.
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@197 3 AnsgyLEsaadnalanuiivea
(Expressible Drip) fntk34 191e71eq (Breaking
Force) WAZIZHENIINAUNITLANEN
(Deformation) mauﬁaﬂmﬁaﬂaﬂ LaaLf:a

aadw

Uanuauas Lﬁ]ﬂ‘ﬁ‘iw‘ﬂa%‘iﬂ’l F.Iﬁn%’)%ﬂi\‘i‘i’l

LL@IT]@]']\‘]T']%

e Expressible Drip (%) | Breaking [Deformation
MBIV | it | swait | Foree@ |  (em)
whadan , ‘
4 17.15°+1.35{20.75*+0.25 - -
ganaa

&
atkalm , . .
ua 6.10°£0.46 | 9.62°+0.61 |668.43°+31| 1.07°+0.09
LRI
INNNT 5.00+0.37 | 8.57°40.55 [867.21°+73| 1.22°+0.04
9 1 A39
Laasg%ﬁ
NNT 5.13°¢0.27 | 8.91°+0.41 |774.17°+49| 1.37°+0.02
§19 2 A39
LRI
INNNT 4.56°+0.05 | 7.16°+0.36 |763.24°+33| 1.41°+0.06
#1493 A39

WNBIAG: BNHINENSINBALANAIIRIILIAIRENE TS

AafgvastayaNuaAne1Ifi (p < 0.05)
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dl 1 v dq’ o v
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eg'%ﬁﬁﬁm W39La"zN2 (Breaking Force) uazsseizninian
M3tz (Deformation) WaudwionFoufisuiy
walitadsuad lirumsds (p<0.05) I pilengent
YasaLitadanua 1.1-1.3 LLa:wudWLaaﬁﬁﬁﬁmu
msﬁ’méﬁm‘hmuﬂ%’aﬁLmﬂ@haﬁuﬁml,mm:maﬂ&i
@19n% (p>0.05) lummzﬁsw:maﬁaumnm:mq
maawam’%ﬁﬁﬁmmiﬁn 2 uaz 3 ﬂ%\aﬁmm@mﬁu
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ATAVIINITIAALIR LT% 1RO [T TINNILa L]

1 £ J o = a =
d199 santdldunniu vilildsdnlaulalwusal
v v J Q Qs > =
ANMULTNTUNINTY LATFINITOIALILIAINULT 1
' ' Aaal] vad A Aaad
lassssananaauiia laaan [12] URRVITEL SN DG
NIRRT IWINATIN LU LV NN UG PR AL TILNE
mq"l,mmn@mﬁ’u 2719L58981INN IR I ATILTN
a a a a o @ & A
fdszantamisanalunisindnasddsznandug
fo1adarrdniaiaassanatniataiualdiiay
NIRNA
WWBNTANTZHENNINAWNNILNZNERTINALNS
AmIgaLFeraInaINnLRiuaanananuw
' U v U o ‘?; { J
5 w17 813N817 1A MTEIFIEIIWIUATINNINT

Sumlituvi laasunsanmnuin i lulassaele

chka fanalidnIgyRoseraInusiduda
Huwaltiuaaas LLa:L'ﬂuNa‘l,ﬁ"LGTLﬁ)aﬁﬁéTﬂwmzﬁws_qiu
mﬂﬁuﬁaLLamwaaanmiugﬂmaas:ﬂ:man’aums
m:mqﬁﬁuuﬂﬁmﬁu*‘fu
@mJmmgmwa@ﬁ’meﬁqmm%mmL‘f':aﬂmu@
(13%) (Banuds [13] ldmmualiquansmsdu
ANULDILTILIN (Gel Strength) (@‘ﬁmm‘l@i’a’mwagm
PBILTILAENZAUALITIENWABUNITLLNL]) VDY

Aaa v

WU ﬁz\maLf'raﬂmmLLa:Laasg%ﬁﬁmumsﬁwﬁ
LANAINWIAIAINUTILTILRANINNEN 400 NT.
L as 39na7 len iedaBandlurnunsdsia
ﬁmmmﬁﬁmwamLﬂusg%ﬁﬁiﬁqmnﬂwﬁwuﬂawuLL%aLm
wanialdgunu waagslsfiarunissrsanisn
ﬂ%’uﬂ;aqmmwﬁmmmLL“ﬁdLLiamalﬁaéﬁu

3.2.3 ANNUNVDILINTIA

ALY amafg’%ﬁua@ﬂumsnﬁ 4NN
ﬁwam‘zﬂﬁﬂﬁmmwmwauaaﬁg'%ﬁl,ﬁu'*fu (p<0.05)
LLa:misﬁwﬁm‘hmuﬂ%&ﬁLﬁu%uﬁv‘iﬂﬁwasg%ﬁ
flanuwindn (p<0.05) neiliilasarnnisdns
Tromaaldsdumslanaaindinlngaanlyl lag
wannzlalalnadn (Myoglobin) ﬁLﬂmaﬂi’mqlu
\iloda s [14] wananit Kim er al. [15] lefsnesmwin
%maasg‘%ﬁmm‘mﬂ‘?uﬂ;q"[ﬁ@ymsnﬁw%ﬁwmuﬂ%ﬂum
N384 éﬁUm@ﬁ%aﬁﬂﬁmag’%ﬁﬁ@hmmmnLﬁ'u%u
AUSIMINASITEIM IR

M13191 4 AN (Whiteness) Vadiaatibalaue
LLa:Laasg’%ﬁﬁvl,éﬁnmhmuﬂ%'w 2INNTR

fuananan
A0 Whiteness
atiletaua 68.6541.10
L3NNI 1 % 73.60°:1.48
LATININNNIEN 2 a%s 77.18°+0.58
LRATIHNMIE 3 ae 79.36+0.39

738l a93en litta N3N 400 NIV LTUALNAT NKAT beT

ANTLLA: E]ﬂ‘]:ﬁﬂ’]‘]ﬂ"lE]Jﬂf]‘i&W]LWm@]’Nﬂ%@]'mLLu'NNMN’]UﬂG
mmawawammmnmmu (p <0.05)

4, aﬁgﬂ
v d‘l o v ~ = n' J
mysstatlauavinldUSunalUsaudannnan
L% k% o g; tdl t:l J o v oa >
WRZMIAAI LI IUINATINAN AU IR UT o an b
wazteduwud liuanad AMNUNIVBILIRTIAANT
ANIIWIBATIVBINNTANS ALTINZNZRVBILIRT I

A

fid lsnanu lumefiszuznsnaunisianznzql

507



ANTieg guaIEDa UATAME, “NATBINIIR AR NN SHUa T8N, "

v a X o & v A a X

Wi LU AN T AT 1WA TI LU TR LA N ez
ig%ﬁﬁvlﬁﬁmm']mrﬁdLmLaagaﬂ'j’lmﬁﬁmm"ﬁmu
eI uNianmrigaswnIIniaUauaibanuds
uanNiMIgLEsverANNLTITuaa (Hanany
o A A A %
Moussninluiaiuwn 5 wif) Jumliuanasau
o & v A a X o & { A
FIUIUATIVBINITANITLANYY AINULL RN TNHE
°1JadqmmwﬁmﬁnwmuﬁaﬁmtTmm:mmmnLLé’a
lagdlddmndagifinndadanlasanduns
faelTudzsguninaasldnsdiedn 3 a3 el
lda3antgunmdnga

5. naanyIndszne

Hiduvaveuqmanzinuiaigasdszynd
wmIngasmeluladnszaauindwszuasiniie a1
siuapwnuanuuMIIDlszi uiszanas 2558
(Lamﬁﬁrgryﬁwlu 5844104) UAzDVDUAAAT
walulafigasmnimuinsas WIIUAZRILINR BN
AnAnmmanilizgnd fmumM s lasaui
wazgunInilunaiide

1aNa13819D9
[1] Fisher Statistics Analysis and Research Group.
(2015, August). Surimi. Office of Agricultural
Economics, Ministry of Agriculture and
Cooperatives, Thailand. [Online]. Available:
http://oae.go.th/ewtadmin/oae_baer/ewt news.
php?nid=378&filename=index. (in Thai).

Y. A. Arfatand S. Benjakul, “Gelling characteristics
of surimi from yellow stripe trevally (Selaroides
leptolepis),” International Aquatic Research,
vol. 4, no. 5, pp. 1-13, 2012.

[3] National Science and Technology Development
Agency, (2014, March). Surimi products from
freshwater fish. Thailand. [Online]. Available:

www.nstda.or.th/nstda-knowledge/8251-20120324-

(4]

(3]

(6]

(7]

(8]

9]

[10]

[11]

508

surimi. (in Thai).

S. Khantaphant and A. Kaewchada, “Effects of
washing cycles and phosphate compound on
properties of Tilapia protein gel,” The Journal of
Applied Science, vol. 12, no. 2, pp. 39-47,2013.
(in Thai).

Fisher Statistics Analysis and Research Group,
(2015, May). FreshwaterAquaculture Production
Survey 2013. Department of Fisheries, Ministry
of Agriculture and Cooperatives, [Online].
Available: www.fisheries.go.th/itstat/images/
stories/freshwater/freshwater 2556.pdf (in Thai).
C. M. Lee, “Surimi process technology,” Food
Technology, vol. 38, no. 11, pp. 69-80, 1984.
R.E.Antonomanolaki, K. P. Vareltzis, S. A. Georgakis,
and E. Kaldrymidou, “Thermal gelation properties
of surimi-like material made from sheep meat,”
Meat Science, vol. 52, pp. 429-435, 1999.

M. Karthikeyan, A. O. Dileep, and B. A.
Shamasundar, “Effect of water on the functional
and rheological properties of protein from threadfin
bream (Nemipterus japonicus) meat,” Journal
of Food Science, vol. 41, pp. 10021010, 2006.
Y. S. Yumiko, T. Mariko, F. Kazuyuki, K.
Mitsutoshi, and O. Mariko, “Bioactivities of
surimi from southern blue whiting prepared
by different ways,” Food Chemistry, vol. 113,
pp. 47-52, 20009.

S.K.Jin, I. S. Kim, S. J. Kim, K. Jeong, Y. J. Choi,
and S. J. Hur, “Effect of muscle type and washing
times on physic-chemical characteristics and
qualities of surimi,” Journal of Food Engineering,
vol. 81, pp. 618-623, 2007.

T. C. Lanier, T. S. Lin, D. D. Hamann, and F. B.

Thomas, “Effects of alkaline protease in minced



MIFNFITIMINTZRNNANTzUATIHASE TN 27 aUuf 3 n.A-n.8. 2560
The Journal of KMUTNB., Vol. 27, No. 3, Jul.—Sep. 2017

fish on texture of heat-processed gels,” Journal “Washed mechanically separated pork as a

of Food Science, vol. 46, pp. 1643—-1645, 1981. surimi-like meat product ingredient,” Journal of
[12] S. Benjakul, Surimi: Science and Technology Food Science, vol. 58, pp. 254-258, 1993.

of Fish Mince. Bangkok: Odeon Store, 2006  [15] J. M. Kim, C. H. Liu, J. B. Eun, J. W. Park, R.

(in Thai). Oshimi, K. Hayasi, B. Ott, T. Aramaki, M. Sekine,
[13] Thai Industrial Standards, “Standard for frozen V. Horikita, K. Fujimoto, T. Alkawa, L. Welch,

minced fish (surimi),” Thai Industrial Standard and R. Long, “Surimi from fillet frames of channel

Institute, Thailand, TIS-935, 1990 (in Thai). catfish,” Journal of Food Science, vol. 61,
[14] M. P. Wimmer, J. G. Sebranek, and F. K. Mckeith, pp. 428—432, 1996.

509



