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Food product development from Jelly fish

Supraewpan Lohalaksanadech’ and Chutinut Sujarit2

Abstract

This study was carried out to evaluate the chemical quality and sensory
attributes of white jellyfish (Lobonema smithii) marinated by soaking 1.5x3 cm of
umbrella part in aqueous solution of 0.3% acetic acid, 0.03% citric acid and 0.03%
lactic acid during refrigerated storage at 4+1 °C . The sample were placed in glass
container with the jelly fish : acid solution ratio as 1:2.  Microbial count, pH, TVB-N
and sensory evaluation were monitored. TVC and yeast and mold count of unsoaked
jelly fish were always higher than those obtained for soaked samples. The chemical
analyses demonstrated non significant (p>0.05) in pH between acid soaked jelly fish
but significant when compared with the control. Sensory scores of soaked jelly fish
were in a typical category for appearance, odor, texture and overall acceptability
compared with the control. Only minor changes in the sensory attributes were
recognized by few panelists in acetic acid and citric acid. Results of this study indicated
that the shelf-life of jelly fish soaked with acetic acid citric acid and lactic acid stored
in refrigerated at 4+1 °C as determined by microbiological, chemical and sensorial data
were 30 days. The resulted of product development of dried jelly fish, appropriate
formula of spicy sauce for 100 gm of fried jelly fish comprised black pepper 20 g¢m,
garlic 20 gm , chili 25 gm, oyster sauce 55 gm, sugar 10 gm and water 60 gm. Product
were packed in aluminium bag , plastic bag and plastic box and stored at ambient
temperature (32+2°C) were studied. The resulted show that shelf life of product was 2

weeks.

Key words : organic acid, lactic acid, citric acid, jelly fish

? Department of Food Industry and Fishery Product, Faculty of Science and Fishery Technology,
Rajamangala University of Technology, Srivijaya, Trang 92150
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AN 16 AINITUTHHUANAMAIUTAYIR  VesnAnsdaeiuianeniulTasa Tulsaz

anmegn1siusnwfonmgivied
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9.00 -
8.00 A

6.00 -
500
4.00
3.00 ——qewaiiilouvesd  —goaainluaeu A ndeamanadin
2.00 A

1.00
0.00 T T T T 1

0 1 2 3 4

v

¥
=1

AYLUULRAE U N YL LodUN

'
a

<@ o [ 1
32LLIRINTSTAUINY (AUAIN)

A9 17 AnsUssiupuneulseamduda veamdnduriuiansniuusesa Tusas
danznaiuinwnneamgiivies

9.00
7.00 A —n "\
6.00 -
5.00 -
4.00 -
300 - ——qeegiiilouviesd  —Egaanafinluaey  —A—nawmaiadn
2.00 -

1.00
0.00 T T T T 1

0 1 2 3 4

v

AZLUURALATUAIINYBUTIY

@ o o It
328LLIAINTTAUINY (FUAN)

Afl 18 ANISUsTRUANANINUAINNTEUTI veAndnTuienenguUTesa luusiae
anmegn1siusnwfonmgivied
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HANITATIRAUNINNIAIUNIEAIN Teun Afitey @1 a,

7.20
7.15 A
7.10 -
7.05
=7.00 -
= 6.95 -
= 6.90 -
ggg | —e—qeeglifluuvioss —l=qgwanadinluasy —A—naomaradin
675 T T T T 1

0 1 2 3 4

I3 [ o It
S2HLLIAINISAUIAY (FUAY)

= ! < a o (4 ! -3
A1 19 Armnadunsaiua (pH) veardnsdusiuusngngudsessaluidaganiigmanuinm
Ngaumngiivies (32+2 Bariwaldea)

0.90 - . .
B oegililunaen
080 - M gmaanluaeu
2 M napawand
(el 070 N
«
0.60 -
0.50 -

szazaINIAusnY (§Uann)

a 1 .. a [ L3 1 <
AN 20 A1 water activity (a,) YesrAndusiuanenIuURsaluliazane NSy
Snugauniivies (32+ 2 I LIATEE)

HAN13ILATIZNAUAINTINGYATI TN
1) Uuugdunisiamun
mﬂmﬁﬁﬂmam'gzmiUiiqsuaaN5mﬁ’mmmquuﬂqﬂiawudwﬁ%
auanmrUITy Vinagduvisiomeiiuuinfuumussesnafifiuty waedefuinwm
ATU 2 dUn% wudkAnSasiuangnsulgesatiivanneusssmauniasiivinanaunid
Fovungeninnasinasgunansusitury Yuzesa (uwe. 718/2547) Seimualiiuiu w
QauvddnaualiiAy 1x10° Telaidsonsu eswndadelunisnaigléud  anudunseua
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JLAUVRIRBNTLAY  waraun)illuan1zusTEINIAUNATLMINEABNISIaTYVRIRAUNIduaY
NUILEIZEEIAINTAUTNY AN

[
Y

A1399 1 USuauqauvisdvianun (Total variable count) UYaananfuaiwanenIUUTITa

FEETANTAVTNY Uinaaunidvoun (eladsonsu)
Gl PA PN PB
0 <30X10 <30X10 <30X%X10
1 8.57X10° <30X10 <30%10
2 7.05X10° <30%10 <30%10
3 3.769X10° 2.270X10° 1.863X10°
a 2.181X10° 2.195%10° 2.640X10"

. PA=geealitevlaunaniizun® PN=q1 nylon/LLDPEluan1sUns
PB=naasmarafnluan1izund

2) Ysuagaduazsn
a ¢ a = (3 [ [ o 3
NMIAATIEIUTINAEadLass Tunsiushendunat 4 duand
USunauBan uagsieendiau  teenin 10 lalatlsensy Tunnan1ienisussy Wesngumgd
maiushwen shlinandusilianinilididesuigdenisiasyvesdad wags1 (1151991 9) T
Wi luSeuieuiu 1 nsgIunaniamiyay (UHY.718/2547 : YUsesa) wuidsungan
WAETIVIVLA LUKAR S UTUIaNENTUNEAUTITA 113 3 4N1ENTUTTY LlaandnunsgIunan s
YU (HUNNULRTEILEREMNTIY, 2547)

A139 2 USanaudanuass1veenaninmiaengngulesa

SY8LIAINSAUSIY USuauBan wagsn (alafisensy)
Gl PA PN PB
0 ND ND ND
1 <10X10 ND ND
2 <10X10 <10X10 <10X10
3 <10X10 <10X10 <10X10
a <10X10 <10X10 <10X10

Meme) : ND 1131889 Non detect ns3alinuqgdunsd
. PA=geealitevlaunaniizun® PN=q1 nylon/LLDPEluan1suUns
PB=naaananafnluan1izuns
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d3UNan1sAY

1. AnwIngANIINLAVIAUARAIINABINTSVDIUTINARDKNENTMIINKLINENTY
NaYBIMsANYIAEIfUNMsEaNsUTBsUS nAdenan AusilssngngunDs Fevinns

yasountsensuludmiants fafisinisdninseeuiunandasivesiuilan wnduges
NAFBUNTRNSUTRIUSINA Hadisanginssunisuensundndasivesfuilon  wudn u
Ay Souags0 uasmands Sovaz 50 engegluraa fnd 20 Ydewaz20 ,20-30 Udevay
30,31-00 U $war25.41-50 U Yerar20 wavs19vulu Yeway SwavesnnsAnwLAEdfuNNg
goUTUVBIUILNARBNAA T UTULINENTUABY Tuguedn wud Usenaueinsiuniy/
SPiamia Sewar 14, winewuIen Sewar 14, ANY/gInadIiy Seway 20, tnisew/
thAnw feway 30, Inwasns Yevazls uazdu JovarsuaveinsAnw RTINS UYES
Auslnadandnsdaeiutanenguees  ludunisAiner wudiegludialseou- dseufinw Seeay
32, auUSayes/daa. Uawdevar 35UTaes Jeuas 30 wavaininSynns Sevar 3 u
auseld wudeglutiadesndt 5,000 vmseeay 40, ¥395,000 -10,000 UM Feeay 30, Y3
10,001 - 15,000 vwsewag 20, 139 15,001 -20,000 UMW Fowaz 10 LaziInna1 20,000 U
Yovaz 0 (198N 1)

2.MsimUINEnSuaLIenzngunes (elly fish marinade) wazongnisiiusn

miﬁﬂmmiw?iauuﬂammmwmaqLLmﬂzwqumaq WUd’]U‘%mmf\;auw%ﬁwm uaz
Uhinudefaduarlunusngnqusesiionsans 3 wia lutGaiidesniuusnenguiines
feansazateindewfistegnaiien nsUdsuuasen pH wulifauusnsneserinansld
nsatha 3wl (p>0.05) wudmdinnnfuineuiung 30 fu unensuaosinesly
ansazanenIniia 3 win leonsuanguilan snnsAnwedinuimslinanis 3 4ia fna
sonsasuuUainuninveaussngngunosfiliuandaiy Tagergnsiivinwiveusans gy
ABd Wiy 30 Ju

3. nsiauINEnSuILuInznguUTesa Uelly fish snack) waze1gnsLAusne

MsiARNHERAUTNLLINENTUUTITA WU gRsTilsnzaNdniuLLanE NTUa UL
100 nSu Uszneusieninlng 20 n¥u nsziiiey 20 n3u W'%ﬂ%wig 25 N3U YOANBYUNTH 55
n$u thenansie 10 nfu uastivan 60 niu waR STl wd
gauniviedlun1yurussy 3 JULUU Fie gananafin naeananadin uazgiegiiiluuvless wuindl
g1gnsnUIINNGT 2 dUav

4. M3FNYIIAUTENBUNINATKALAMAINNLATUINITUDINEAA UTTDINTIINWINENTY

DIAUTENBUNIAATIVDIUINENTUABY NUTTUTINlUTAY USunaludiu Usunasna
USinandelouSunaenudy wavUSunounde wiiu 12.45%, 2.12%, 5.67%, 1.34%, 57.45%
WAz 7.31%
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23RUsENOUNIATIvRIaNeNgUUTTa WU divsunalusiu Yunadledu Ysuae
USunaundeloUSunaanudu wasdSinaunde winiu 16.81%, 2.32%, 6.45%, 2.34%, 12.56%
ey 3.54%
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LONAITD19D9

& 1

Ay wWAaAs wanine

a

F1nN15nsuUsENS U 2551 nsUUSEU NSENTINNUASHALENNTA

a v 6

WWNANA LAY LUYYDITION 5ITUEUIINY. 2551, FUNUIM

WS Farivsund. 2547 waanenguemsiualdmsulssinangJuan. 115815015, 34 :
225-228

L% a L3 a LY 6 0O Y a L3 a v s

U wasduanae. 2545, KandaeiUszasvaalng. ddnfuiumIngdenunsenans,
NFUNNI. 323 .

wa a v = U aa a 4 a o

AR vandinun. 2526. MSANYILALUTUUTINTTUITNTHARULNENTULI. $1891U378
A11inAUENITUNNTITIUNIYA

audf vayITaun 2530. Mskdandandaueiuuensnguluiiuesa seuidy
UMY YATAERS

AsFaudy 2537. wusnengudnilanfigeuiiv. 115a159Wan, 8: 48-59
th

AOAC. 1995. Official Method of Analysis. 16 ed. The Association of Official Analytical
Chemistry, Arlington, VA.

FDA. 2006. Bacteriological Analytical Manual. Available at

http://cfsam.fda.gov/~ebam/bam-
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AMANUIN N

A51WUINl 1 Yeyavialuvesgnaunuuasuniudiuiu 200 aulun1sdsiangAnssu uaz
AHABINTTVBIEUILNANGAT TN ENTY

30

ANWULNIIUTLBINTANENT

a v
AUD (398aY)

LN

91

ANSAN®N

a
DIYN

snelanatnau

#01UNINNNTRE DA

a3

VAN

N 20

20-30

31-40 U

41-50 U

11N 50 U
Uszau-1iseuAnen
aulsay /. Uaa.
YTy w3
gannUSyen3
Juq
SUs1UMS/353EmNne
WHNUUTEN
A1V18/FINAAIUMN
UnLEYU/UNANY
\NYATAT

Juq

198n731 5,000 UM
5,000 - 10,000 umn
10,000-15,000 un
1711171 20,000 UM
AULAYY

ATAUATY

50.00
50.00
10.00
39.00
16.00
22.00
13.00
39.00
8.00
52.00
1.00
0.00
12.00
2.00
11.00
49.00
25.00
1.00
46.00
37.00
15.00
2.00
62.00
38.00




AISNKUINT 2 ToyaiedfiuiAuARLAzngANTINNITUSINANGRATUIUIINENTUVBIFNBY
LuuaeunuIILIL 200 AUluMsETIaNgAnTIULAEANReIN1TlUNTg
UShnANGAA I INENTUUTITa

{938 AR (SoEay)

LAESUUTENIU MV NUASNENTY

LAY 40.00
laivme 60.00
g‘dLLuusuaammimﬂLLmr]zwquﬁvhuma%’Uﬂszmu
LINNENTUABY 26.00
WHINENTUEN 18.00
LugNENFUNennTEiansnlng 0.00
LNENFUNEAUTISH 0.00
wagnznguguLdven 0.00
LﬂEJU%Iﬂﬂ@’]WﬁﬁVTW’]ﬂLLiNﬂ%W‘a;wMﬂ
Usefulssmuesiithu 0.00
Fouemnsdige 0.00
SuUszmuiisy 40.00
Juq 0.00
f-m:uﬁiums%’uﬂiwmmmﬁﬁﬁwmﬂLLuaﬂzwgu
Usean 2 adssodunm 0.00
3.4 pfssadunn 0.00
1NN 4 AssedUnn 0.00
asensT 1 pfssieiiou 9.00
2 -3 adwteiou 6.00
4 pdsaliou 1.00

wue Ade 24.00




AITNKUINT 3 ToyanediurimuARLAzNgANTINNTUTINANGAUINULINENTY

93¢

AR (Soway)

ﬂawu%auﬁaawwwﬁﬁﬁWQWﬂuuqﬂzwgu
%Y
QY|
lalwau

WMAHANYRUTUUSENIUDIMTNYINIINUINNENTUY
ARG RERE!

fAauAmMalnBuINg
draInnanIsIuUTENIU
wiananviulidveuiuUTEIUe NI ANLINNENTY
savAliosey
fvieundTlifrdouusngngu
wiemIneia

FIATLLN

(Y]

Ligdnuaengnguy

wiRNaTliAeSUUIENIUeIMSTIVIIANUUINE N
lalpennang
AnINTavIR bkiasee
SIALN

winflownsdnsaguanuusnsngudmigluriamainudy
vufnIasdendniuIszIamle

LUNENTUDURANTANTELTIEY
wInlne

wanengugLium
LnengunonATaUUgesa

DU

41.00

10.00
0.00

41.00
20.00
16.00

15.00
56.00
0.00
29.00

12.00

0.00
26.00
22.00

54.00

25.00
11.00
0.00
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AITNKUINT 3 ToyanediurimuARLAzNgANTINNTUTINANGAUINULINENTY

a3y AR (Soway)

Tueumnmndinsdniendndod wensngulgesadiiagundonuslaavinuazdondnsioue
Aananvizely

4

Yo WY
grAINABNISUSLAA 21.50
fnauAmMalArUINg 13.00
DUINNAABIVILAA 49.00
Januudaning 10.00
Juq 2.00
Taiwdla g

laindladnsavfiaveseensely 2.50
laisdladudndausiagiulslaunu 1.50
YERIEY

Liwdlalugudnuaivesmansioe 0.50

lai%e sy
TalausulsEnIuYINen
ldwausudsenunuensny

Titulalundudazsaw i

=
2
aNBUEURIUITINUIMIUART LT AU UNEA A usTuaenEnTUanUTIsE

gananadnla 5.00
eegiliflounasdaniliun 24.00
qumaaﬂﬁﬁmﬂaim%’u 34.00
nszUawUngy 12.00
napInanadnla 25.00

DU 0.00




PISIMUING 4 ATUUUAITAdDUNINUTEaMELRaYeIn1slgnsaLanan

Uy ALads +SD
0.02% lactic acid 0.03% lactic acid 0.04% lactic acid

anwazUsng 7.00" +0.75 7.2000° +1.01 6.1333" +1.55
a 6.26 " +0.59 6.7333° £0.59 6.6000 " +0.91
na 6.06° +0.79 6.8000 *° +0.77 64000 +0.91
s 560" +1.72 7.0000 " +0.84 6.3333" +1.04
ANUTOUTIY 4.26° +2.65 6.6667" +0.72 6.2667" +1.27
AR 5.86° +0.99 6.8000° +0.94 6.7333" +0.79
a3 5.80" +1.20 6.7333" +0.96 6.8667" +0.74

V
o

VLS : ANLRASTIANUAIYFIDNWSNLANFAIINUI UL UL UTANULANA1IA U9
- 9

Y

d

[y

10ey (P < 0.05)

o

o

AMuANAnueg1sliiidedAty (P > 0.05)

) Mo

:ns

ANISIMUING 5 AZLUUNTNAdUNISUSEAMEUNEURINS N In oL TRn

Uady Acetic ALady +SD
0.02% citric acid 0.03% citric acid 0.04% citric acid

dnwazUsng 7.06'+0.96 7.73°+0.70 5.13°+1.31
3 6.80"+1.08 7.93°+0.79 5.40°+1.24
naw 6.46 +0.99 7.53°+0.63 5.40+1.12
iloduia 6.93"+0.79 7.80°+0.86 6.06"+1.12
ANNVBUTIL 6.60"+0.82 7.93°+0.70 5.73°+1.09
ALLAY 6.80"+0.94 7.93°+0.79 5.80+1.01
A3 5.35°+0.74 7.70°+0.80 5.20°+1.05




PISIMUING 6 AZLUUNTNARBUNISUTEAMEUNEUDINS IUNTATAIA

{99y Citric Aads +SD
0.02 0.03 0.04

dnwngUnng 6.33 "+1.04 7.60 "+1.05 6.20 "+1.08
g 6.26°+1.16 7.00 °+1.36 6.26 “+1.22
nau 6.60 "+1.29 7.26 °+1.53 6.00 "+0.92
\leduia 5731138 6.73 "+1.62 560 "+1.29
AINATBUTIM 6.40 "+0.73 7.26 °+1.16 6.13 "+0.73
AR 6.73 °+0.79 7.46 "+1.40 6.00 "+0.63
ANUsen 6.30 "+0.57 750 °+0.76 5.10 "+0.85

W : ALaasnAumMesidnesiunnasiululuIteuliamNLana s ue 19l
HedrAgy (P < 0.05)

o

- ns danuuananeiueengldiidedday (P > 0.05)

ANTNAUINT 7 ATHUULAENANISAAOUNNUTEAMAUNAYINAN S g IUIaNENTUADY

Qmé’ﬂwms ITYLLIAINIT ﬂ%LLu‘Uﬂ’J’]@JGUE]ULagﬁJ
Wusnen (1) nImes@Rn0.3% NIALANFAN NIATA3IN
0.03% 0.04%
dnwaizUTINg 0" 8.66+0.48 8.66+0.48 8.66+0.48
6" 7.33+0.81 7.600.50 7.73+0.45
12" 7.00£0.75 6.73+0.59 7.00+0.53
18™ 6.93+0.45 6.66+0.48 6.80+0.41
24" 6.93+0.59 6.760.70 6.80+0.56
30" 6.06+0.70 6.00+0.53 6.00+0.92
36" 4.46+0.51 4.20+0.77 4.46+0.51
42" 3.26+0.88 3.26+1.03 3.53+1.40
G " 8.26 £0.45 8.26 £0.45 8.26 £0.45
" 7.86° +0.51 8.26°+0.45 820" +0.41
12" 7.66 £0.48 7.46 £0.51 7.40 £0.73
18" 7.80 +0.41 7.80 +0.41 7.80 £0.41
24" 7.20 £0.41 7.06 +£0.45 7.06 £0.59
30 "™ 6.86° +0.74 6.607+0.50  6.20° +0.56
36" 5.26 £0.59 5.26 £0.70 5.33 +£0.61
42" 4.80 +£0.56 4.46 +£0.63 4.60 £0.63




A1519WUINT 7 (D)

36

8YTLIAN ﬂSLLuuWJ’MGUE]‘ULQgEJ
AEANYAY naiuin (Tu) nInBLERN nIALANAN NSATF3IN
0.3% 0.03% 0.04%

nau " 8.53 +0.51 8.53 +0.51 8.53 +0.51
6" 7.73 +0.70 7.80 £0.41 8.00 £0.37

12" 7.26 +0.70 7.26 £0.45 7.26 £0.59

18" 7.00 +0.37 6.73 +0.45 6.80 +0.41

24" 6.53 +0.51 6.06 +0.63 6.73 +0.59

30" 6.20 £0.56 6.00 £0.54 6.20 £0.56

36" 4.66 +0.61 4.40 +0.91 4.46 +0.63

42" 3.93+0.70 3.66 +0.81 3.80 £0.86

g " 8.66 +0.48 8.66 +0.48 8.66 +0.48
" 7.26 +0.88 7.53+0.63 7.53+0.73

12" 7.20 +0.56 6.93 +0.45 6.93 +0.70

18" 6.86 +0.35 6.46 +0.51 6.50 +0.74

24" 6.33 +0.89 6.26 £0.59 6.46 +0.74

30" 6.20 £0.67 6.06 £0.79 6.00 £1.00

36" 4.13+0.63 4.40 +0.82 4.40 +0.73

42" 3.40 +0.98 3.06 +0.79 3.40 +0.93

SR o™ 8.60 £0.50 8.60 £0.50 8.60 £0.50
X 7.53 £0.63 7.86 £0.51 7.66 +£0.48

12" 7.26 £0.45 7.20 £0.41 7.13 £0.63
18™ 666 +0.48 646 +0.74  6.60° +0.73

24" 6.80 £0.41 6.33 £0.61 6.46 +0.63

30" 6.00 +0.75 6.06 +0.59 6.20 +0.56

36" 4.46+0.74  4.00+0.65 4.53 +0.83

42" 3.20 £0.64 3.20 £0.71 3.33 £0.81

AUYBUT I " 8.80 £0.41 8.80 £0.41 8.80 £0.41
" 7.46 £0.74 7.73+0.45 7.86 +0.35

12" 7.20 £0.56 7.00 £0.37 7.33 +0.72

18" 7.13+0.63 6.93 £0.25 7.00 £0.65

24" 6.80 +0.56 6.80 +0.56 6.80 +0.56

30" 6.40 +0.63 6.00 £0.53 6.40 +0.73

36" 4.66 +0.89 4.40 +0.63 4.53 £0.74

42" 3.46 +0.74 3.53+0.43 3.40 +1.05




FNTHWINT 8 A1 pH VaIuNINENUAaslunNsnTesn NsRezdin waznIALanin 1Ay

Shenfignngiigiu

srezian (Tu)

Usuanae (Saway)

NINDEAN NIALANAN NINTAIN
0.3% 0.03% 0.04%
4.12+0.01 4.58+0.01 4.59+0.01
4.18+0.01 4.51+0.01 4.16+0.01
12 4.16+0.01 4.53+0.01 4.69+0.01
18 4.16+0.01 4.50+0.01 4.65+0.03
24 4.73+0.01 4.43+0.01 4.56+0.01
30 4.24 +0.01 4.32+0.01 4.48+0.01
36 4.31+0.01 4.30+0.01 4.52+0.01
42 4.35+0.01 4.37+0.01 4.53+0.01
48 4.34+0.02 4.38+0.01 4.52+0.01
54 4.35+0.01 4.40+0.01 4.53+0.01

37

AISMUINT 9 AN % LNHD VBIUINENTUABILUNTATATN NINBLTAN UATNIALAARN
Ausnwfigaumniedu

Srgzan (JU) Usuaunae (Saway)

ASAOZTRN0.3% AsAkan®n 0.03% ASAYHSN 0.04%

6.44+0.16 6.53+0.17 6.40+0.14

5.46+0.08 5.86+0.10 5.76+0.16
12 4.71+0.00 5.07+0.29 5.07+0.17
18 4.17+0.17 3.90+0.01 4.03+0.03
24 4.32+0.17 4.09+0.17 3.80+0.01
30 3.36+0.00 3.69+0.16 3.20+0.32
36 2.41+0.16 2.73+0.16 2.56+0.17
a2 2.76+0.16 2.39+0.17 2.89+0.17
a8 2.11+0.17 2.46+0.29 2.38+0.17
54 2.10+0.16 2.644+0.00 2.71+0.01




AISIINWINT 10 ﬂBLLu‘Llﬂ’NﬂJ“UBULQ%EJ%’ENLL&N?]BW?UWJEQ??I

U3y ARy +SD
ansil 1 ani 2 ansil 3

dnwazdsing 7.80+ 0.74 7.10+ 0.57 7.20+0.94
d 7.70°40.82 6.80" +0.42 6.70°+1.14
naw 8.00°+0.74 6.80° +1.35 6.60°+0.95
AR 8.10"+ 0.74 7.10° £1.29 6.60°+1.06
o™ 7.90+0.82 7.30+1.18 7.10+0.67
AUYOUT I 8.30°+0.48 7.00°+0.94 6.80°+0.84

[
Y

AN1WWINT 11 USHugaun3dnvunendndasiuusnsniunesiiunaamg gy

szggan (Ju) TVC (cfu/sg)
NINDLHAN NIALANFN NINYAIN
0.3% 0.03% 0.04%
0 0 0 0
0 0 0
12 0 0 0
18 0 0 0
24 <30 <30 0
30 <30 <30 <30
36 <30 <30 <30
42 <30 <30 <30
48 <30 <30 <30

MEME <30 cfu/g MuNefis AsIINUAUNIE

1x10

(%
Y

N

nuAUENIN 30 cfu/s NILAUAIINIDIN



AISIAUING 12 AZKULLRAENITNAFBUAMN AU ST NTUNAVR AN MILIINTNTY

Ugssalunsiazannznisinuinuiigamall (4+2 esriwaides)

39

SzEJBL’Ja’]ﬂWiLﬁU%Jﬂ‘HW

AYLUUNITNAABUNISUSLANNAUNE

(FUa9) geealifleness  gawanadnvlaluaeu  naeIwaadn
anuyarUIINg
0" 6.60+0.00 6.60+0.00 6.60+0.00
1 6.80°°+0.58 6.50°+0.58 7.50°+0.58
2 7.80°+0.58 6.90°+0.58 6.50°+0.58
3 7.30°+0.00 5.90°+0.58 5.80°+0.58
4 7.30°40.58 6.70°+0.58 6.50°+0.00
a
0" 6.70+0.00 6.60+0.00 6.70+0.00
1" 6.50+0.58 6.900.00 7.20+0.58
2 7.50°+0.58 6.30°+1.15 6.40°+0.58
3 7.50°+0.58 590°+1.15 5.90°+0.58
4 7.60°+0.00 6.50°+0.58 6.70°+0.58
ﬂﬁu
0" 7.10+0.58 7.10+0.58 7.10+0.58
1 7.50°40.58 6.00°+0.58 7.60°+0.58
2 7.70°+0.58 6.30°+0.58 6.10°+0.58
3 7.00°+0.58 6.50°+0.58 6.40°+0.58
i 7.50°+0.58 6.50°+0.58 6.60°+0.58
SAYF
0" 7.10+0.58 7.10+0.58 7.10+0.58
1" 7.30+0.00 7.10+0.58 7.20+0.58
2 7.70°+0.00 6.70°+0.58 6.90°+0.00
3 7.30°+0.00 6.30°+0.58 6.20°+0.58
q 7.90°+0.58 6.60°+0.00 6.30°+0.00
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MISIMWINA 12 AnsUssliugunmeuUsEandula veamandaiuasnsngulsesa Tu

wiazan1zNBNUinY gl (4+2 e waded) (so)

SEeZAINITAUTNEN AYLUUNITNAABUN UL AN NAUNE

(FUa9) geeailifloness  gananadnvlinluaeu NARINANEARN
Srwaziiedua
0" 6.40+0.58 6.40+0.58 6.400.58
1 6.90"°+0.00 6.50°+0.00 7.60°+0.58
2 7.80°+0.00 6.80°+0.58 6.70°+0.00
3 7.40+0.58 6.70+0.58 6.60+0.00
q 7.50°+0.58 6.40°+0.58 6.70°+0.58
AINUYDUIIN
0" 6.900.00 6.90+0.00 6.90+0.00
1 7.20°£0.58 6.90°+0.58 8.00°+0.58
2 8.00°+0.00 6.70°+0.00 6.80°+0.58
3 7.70°+0.58 6.50°+0.58 6.40°+0.00
4 7.70°+0.00 6.60°+0.58 6.60°+0.58

|
v Y v v =

vinewie : Aadsfitiusessnusiiuanarsiulusuiueusiauuenansiuegidl
Wedfgy (P<0.05)
- ns danuusnaneiueenslifideddny ( P>0.05)
. PA=geealitievlaunaniazun® PN=q nylon/LLDPEluan1suUns
PB=napInanannluan1izunf

a ! < a o L4
A1519EWINg 13 Armadunsaiua (pH) vesedndusiuusngnul§esa
Tuusiarannzivinuifigamall 4+2 ssmiwaidea

@ v 1 1
FLYLLIAINITLAUINYN AR duUnSaLUE (pH)

(FUnn) geogiiilouvless  guwanadnulaluaew  ndeswaradn

0" 7.02+0.03 7.02+0.03 7.02+0.03
1™ 7.13+0.02 7.13+0.02 7.17+0.03
2 6.91°£0.13 7.02°£0.03 7.09°+0.01
3 7.02°+0.02 7.07°+0.02 6.94°+0.07
a 6.89°+0.06 6.94°+0.04 7.05°+0.01
wnew : ALadefisifudefsnusiwansiulusuiueuiisuuanssiuegeiiteddey
(P <0.05)

o w

© ns danuupnaanuegisluiitedd (P > 0.05)

o



AISWKUINT 14 A1 water activity (a,) YeaRAnduguIane U U3esa luusiazaniig
mMaiusnueamgll 4+2 esrwaded

SY8LIAINNSINUSIY A1 water activity (a,,) £SD
() geeaiifloness  quanadnvlaluaeu  ndeswanadin
0" 0.68 +0.03 0.68 +0.03 0.68 +0.03
1 0.75° +0.02 0.75" +0.02 0.74" £0.03
2 0.76" +0.13 0.76” +0.03 0.74" +0.01
3 0.81° +0.02 0.81° +0.02 0.79° +0.07
4 0.81” +0.06 0.81° +0.04 0.76" +0.01

a a0 v v v v N

VUG : ANLRASNAINUAIEFIDNWSALANA1IAUIULLUIWIUTANULANAI UL 19T
- 9

Hudrey (P < 0.05)

o

= |

- ns danuuananeiueeneldiideday (P > 0.05)
: PA=quegiltdenesdan1izund PN=03 nylon/LLDPEluan1izUni
PB=nassnaafinluan1izunf
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AMARNUIN U

(n)

()

(m)

AMEIINT 1 widnzwgueadlunsndnin (n) wuensniunestunsaudniin ()
wusnenguneslunsnazdin (A)
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AMNKUINT 2 NITBULAUINNENTU

43



AINHWINT 3 UINENTUDULAY

aa



a5

o
AWNUINY 4 LLUSA

sWsuUgesd

9

9





