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Influence of Organic Acid in Ice on Changes in Chemical and

Microbial Quality of Sand Whiting Fish
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ABSTRACT: The effect of natural organic acid-icing system on chemical and microbiological
properties of chilled sand whiting fish by organic acid-icing system as follow; ice without organic acid
(IC), ice with 0.05% lactic acid (LA500), 0.05% lactic acid and 0.075% citric acid (LC507), 0.05%
lactic acid and 0.125% citric acid (LC512) and 0.05% lactic acid and 0.175% citric acid (LC517). All
samples were stored at room temperature for 20 days. The fillet samples were steamed at 100 °C for 5
min before evaluated in chemical properties (TVB-N, TMA-N and pH) and microbiological properties
(total variable counts and pathogenic bacteria). The results indicated that the fish packed in ice with
lactic acid and citric acid had lower TVB-N, TMA-N and pH than the lactic acid iced and control
samples (P<0.05). The fish packed in LC517 had the lowest TVB-N, TMA-N, pH and total variable
counts (P<0.05) follow by LC512, LC507, LA500 and IC, respectively. However, no pathogenic
microorganisms as coliform bacteria, E.coli, Vibrio cholera, Salmonella spp. and Staphylococcus
aureus were found in all treatments. The shelf life of sample were considered by microorganisms was
not exceed than 6 log CFU/g. The fish packed in LC517 and LC512 had a longest shelf life for 18
days while LC507, LA500 and ICC showed 16, 14 and 10 days, respectively
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Figure 1 TVB-N (a) and TMA-N (b) of sand whiting fish stored under different icing condition: no
acid present in ice (IC; ‘), 0.05% lactic acid present in ice (LA 500; [ | ), 0.05% lactic
acid and 0.075% citric acid present in ice (LC 507; A), 0.05% lactic acid and 0.125%
citric acid present in ice (LC 512; ‘) and 0.05% lactic acid and 0.175% citric acid

presentinice (LC 517, X).

Bars representing the standard deviation (n=3) are generally smaller than the symbols.



KHON KAEN AGR. J. 47 (SUPPL. 1) : (2019).

2. Lﬁmiﬂu"luﬁyﬁLtﬁqwmunmﬁ'\'ﬂ@mmwma
AATIINEN

2.1 mquazmuﬂmmmuqaumwmm
mm'mnmmmwmﬂunﬂﬂ;mmiwm@m (IC, LA500,
LC507, LC512 uaz LC517) Tudui 0 1eanaifiu
i Aduauaduisdiouun 294 log CFU/.
ﬂjmvwimummmmmmimmnm (qu‘w 20)
IBNTANIINAREY LC517, LC512 Uay LC507 &
AUIURRUVTEVIINNA 6.68, 6.94 WAz 7.77 log
CFU/g. mwady  dugaiinaresnsifiuine
(T 18) dmiugAnIImMAaed LA500 Haau
AAUVTETIINNA 8.44 log CFU/g. Fugavinaaes
nafiuine (i 12) dwiugeanimanes IC
NaMuuAWYTEiannm 8.4 log CFU/g. Tneiy
dluyngantImaaesdiaruIugaunrianyn
Wnaudeiuinenduszazioaiuiuay
(P<0.05, Figure. 2(b)) inaNqaUvFENaTaLY
Lﬂ@ummmmmﬂmﬁﬂ NI NNITLTENITUAN
WA immwmmnwﬂummefauummu
n9m @@umﬁmmimwL@uisnmwaiﬂﬁmmm
mﬁﬂim@umqq ‘luﬂml,w‘amm?mm?mh
TunsiasyuaznisuLisadiieifinduawiin
mﬂmuwﬂuﬂmmmmﬂmmﬁmn"ﬂu Taeq@umel
mﬂummmmﬂmmmﬂmmﬂiuammmn@m
LLm‘wL‘;mLmamummmmmmimmmmum
(Gram & Huss, 1996) 1MN@ﬂWiQ’WL°]]uLmEIQﬂ‘LI
Bahmani et al (2011) Ainuanilan golden grey
mullet (Liza aurata) WAz Li et al. (2012b) Wu3N
an crucian carp (Carassius auratus) XU TLINY
QAUNIIIINN AN TBAINIZEELIANITLAY
Fnwdosnisutifuduiy  wnuFauisuna
naneassszndInstiudassuaniunisud
Tuiudangunse wudn dandinlaufiuglui
WiNp@NngA (LA500, LC507, LC512 une LC517)
Nauauaauvisetiesndinisutluthudeessunn
ANTITANIINARDY LC517 Nauauaauviseiiias
ﬁqm (P<0.05) mamm:m@gmﬂﬁﬁﬂm
\Wesandsz@ninanlunisdudeqauyidnd
mnaunNszauAnNidiniulanaaiues Tay

ANAINT0 NN 930 1099 AUNTe

JinanantRANTIvNTATe9H LTSN HAN
neaduvIdinasiantsinwaunanislunay

1129

Y a

NEUBNIIART9IAWTE I HqAuYETanNIsi

A
o

Winnsaazluianisiasny AduSInsiaTyaas
qauviRtaINuanangx 16un aerobes, anaerobes,
psychrotrophs,  proteolytic
Enterobacteriaceae (Garcia-Soto et al., 2013)
a‘fmmnmﬁﬁmﬂmlﬂu Chelatmg agent 4y
‘E@Wmﬂumﬂﬂi”ﬂ@ulmu lipopolysaccharide
fulusaduesuuniizeaaianisasldeaans
Tusagaaninnauaninliqdurisdang (Badii
& Howell, 2002 Kilinc et al., 2009) wagnne
Az mmmmummmmmm@mmu@ﬂmﬂu
memmq@umﬂm@nmwm fanAReL Garcia-
Sotoetal. (2013) WUIUan hake (M. merluccius)
AuwglinudenannsagAINNANNIALANAN LAY
Sanjuas-Rey et al. (2012a) wuailan hake (M.
merluccius) 4a1 megrim (L. whiffiagonis) WA
a1 angler (Lophius piscatorius) P laarinud
NANNIATFTN ngmLLﬁﬂﬁmmemmm@%ﬁﬂﬁ
[nuUqauYTEuNatieandinazi[aiuau
aWEdNAIuA NIz EZIIaINI AL EILAN
mqnumammm‘mwLmimmmm NanIg
mm@@ﬂu@mumwummmwmum\iiﬁmu
AAUNTEININNAADAARDIAUNITLANNTULD
5o TVB-N uaz TMA-N AINszeIzioaInig
WuFnmn WeRansunanunnsg i auviad
AuFudndungninatuouqdurisdvisuna laing
{1 6 log CFU/g (NssidvenAaminisunmel, 2560)
WU9N LC517 Ay LC512 wudnunliuiuign
Ag 18 J1 70989 AU LC507 uaz LA500 WL
AU 16 uae 14 34 muaau Tuaei IC iy
15iies 10 31

2.2 aduvisdnalsa IndnefuuuaiiBuugs
Ecoli  unupfiGaitsuangudnenizdnie
amialaugninisduilauainnszuaunis
NAR 1 NNTUUAY N1IALFNEIAAUNIIAN N1g
AN N13usey nafiuine TeaanaAnnsAILAN
@mmumwm‘weLL@Jlmﬂmﬁmﬂwmvim Tmg
AABATEY Lamma‘mmm:mﬂmmmiﬂuium
LmﬁﬁumLL@”mmemmiu‘wumsmim
reslaaneiuuLATEUAE E.coli dauqaumiad
ﬂfaimﬂmmu IAun V.cholera, Sa/mone//a spp.
WAz S.aureus r;mmmﬂmlumauvluwu%umﬂ

bacteria WAy



1130

pH

o 2 4 6 B3
Storage time (day)

10 12 14 16 18 20

Total bacterial count (log

WAWNERT 47 (RUUNLAR 1) 1 (2562).

10 _ )]

g

g e ﬁ
— B i = w
S, | * =
=4 4. —'x';-')!"
L F).;—N"

20

I:I T T T T T T T T T 1

0 2 4 B 8 10 12 14 16 18 20

Storage time (day)

Figure 2 pH (a) and total bacterial count (b) of sand whiting fish stored under different icing
condition: no acid present in ice (IC; ‘), 0.05% lactic acid present in ice (LA 500; | )
0.05% lactic acid and 0.075% citric acid present in ice (LC 507; A), 0.05% lactic acid
and 0.125% citric acid present in ice (LC 512; .) and 0.05% lactic acid and 0.175%

citric acid present inice (LC 517, X).

Bars representing the standard deviation (n=3) are generally smaller than the symbols.
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