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Process improvement and storage of semi dried Sepat-Siam

(Trichogaster pectoralis) using chitosan
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ABSTRACT

The initial number of microorganisms in fresh Sepat-Siam was presented that total plate count
yeast and mold, coliform bacteria and Salmonella spp. There were no Bacillus cereus, Staphylococcus
aureus, and Escherichia coli. The washing procedure of fresh fish was designed by immersing fresh fish in
fresh water (control), 1% (v/v) vinegar and 1% (v/v) vinegar with chitosan at concentrations of 0.5, 1 and
2% (w/v) for 5 minutes. The most reduction in the number of microorganisrris was observed when 1%
(w/v) chitosan was applied. The number of total plate count and coliform bacteria were reduced to 5.8 log
cfu/g and 43 MPN/g, respectively. As well as there was no Salmonella spp. under this condition. These
results showed that chitosan is able to apply as an effective reagent to reduce the initial microorganisms in
fresh Sepat-Siam. The optimized formulation for production of semi-dried fish was studied using mixture
design experiments. It showed that the proportion of mixture with salt, 1% of chitosan and ice were 5%,
10% and 85% respectively, could be reduce the amount of microorganism during fermentation. Semi-dried
fish from that formulation was acceptable from panelists. The optimum conditions for storage and
transportation of semi-dried fish were studied divided into two parts: first, the preparation of chitosan-
coated paper used for wrapping semi-dried fish during transportation and second, approprfated
transportation condition. It was found that coated paper with 2.0% of chitosan inhibited growth of E. coli.
The suitable storage and transportation conditions for semi-dried fish were wrapped with coated paper by
2% of chitosan packed in polypropylene bags and stored in ice. These condition showed lower weight loss,

pH, total volatile base nitrogen (TVB-N) and the amount of microorganisms than other conditions.

Keywords: Sepat-Siam; Chitosan; Production, Storage
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YIAWAY 10-13 drwei laniu veanda daa adnld Srehazets usiudslundes Irluvae
YU
3.1.2 laTaw1u (DD 96.5% MW, 248 kDa), Muew biosafe CO., LTD.  Thailand
¥ s ) o s
3.1.3 hduemegniiniduduiosaz 10 15 wenlnsiid s1da Uszmealng
kY ]
3.1.4 10y

3.1.5 inden g mSumivindardan

4 A d
3.2 1nSeaNeuazginIns
3.2.1 NdwmTundndaiaaa
3.2.2 N¥azaviIn ng)
3.2.3 Ng¥OU
3.2.4 AZASINANAAD
3.2.5 Trnewa1e@nuuia 1000 Uadans
3.2.6 QINaeAn Ina IwsWa (polypropylene, PP) UH1A 10x17 Iy UANAT
A o =)
3.2.7 n09llaniinga

] g w a
3.2.8 navd IR Uy adaluioudu

J A : ¢
3.3 gUnsamazinsaadieilFlunisimaie

33.1 sg“fl,l Lf‘la}ﬂﬁf’l’e) Astec Microflow England
3.3.2 A%ea3As AT Mettler Toledo J4 HR73USA.
333 ipGeianuiiuniaata (pH meter) Suntex §4 SP-701 Taiwan
3.34 ﬁ:’ﬂm%a 35-37°C Memmert Germany
335 mj’ﬂm%’a 44.5°C He{aeus Germany
3.3.6 govaniou Memmert Germany
33.7 1970994 2 fumi Ohaus USA.

4 ' 1 g 1
3.3.8 1A3049H92{ 10 (Autoclave) Tomy §H SS-325 Japan
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3.3.9 Water bath
3.3.10 Vortex Mixer
3.3.11 lulnsnv
33.12 1T eily
3.3.13 Lﬂé@\iﬂ’lu

4 kY {o & a o
3.3.14 1950aun Adlulumsinse v

Memmert

Wiggen Hauser

Samsung
Interscience

IKA 71 C-Mg HS7

=y o o Y] V)
3.3.15 HosTunazgunsaldmSunaaeund il sesnduris

3.4 maedinlilumsin e
3.4.1 TsReunaslsd (NaCl)
3.4.2 Hydrogen phosphate trihydrate
3.4.3 Glycerol
3.4.4 NaOH
3.4.5 Alcohol 95%

Scharlau
Carlo Erba
Carlo Erba

Merck KGaA

Germany
Germany
Korea

Germany

Germany

Spain
France
France

Germany

NSNATSTWEINA Thailand

3.4.6 TnunanFon le Tasinueava (KH,PO,) Merck KGaA  Germany
3.4.7 Potassium tellurite Merck KGaA  Germany
35 ?]1ﬁ1§!§ﬂﬂ!§ﬂmﬂuﬂ1ia!ﬂi1$ﬁ
3.5.1 Plate Count Agar Kemmar RCI Labscan  Thailand
3.5.2 Baired — Parker medium Kemmar RCI Labscan  Thailand
3.5.3 Lauryl sulfate tryptose broth Kemmar RCI Labscan  Thailand
3.5.4 EC broth Scharlau Spain
3.5.5 Dichloran Glycerol (DG18)-Agar Merck KGaA  Germany
3.5.6 EMB-agar Merck KGaA - Germany
3.5.7 Potassium dihydrogen phosphate Merck KGaA  Germany
3.5.8 Meat Peptone Criterion Hardy Diagnostics USA.
3.5.9 D+Glucose monohydrate (Dextose) SP Science Thailand
3.5.10 Hydrogen phosphate trihydrate Carlo Erba France
3.5.11 Tryptone (Indole) Merck KGaA  Germany
3.5.12 Simmon citrate Kemmar RCILabscan  Thailand
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3.6.1.1 USumpdunsdsn Wanua (total plate count) (AOAC, 2000)
3.6.1.2 el laflond paiSoa (AOAC, 2000)

3.6.1.3 waseside Iala laedTBuRidu (AOAC, 2000)
3.6.1.4 V%5 BiTua (AOAC, 2000)

3.6.1.5 4@ luidaa (AOAC, 2000)

3.6.1.6 Indefy TaedTduiidu (AOAC, 2000)

3.6.1.7 BaAuaz31 (AOAC, 2000)
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M514 3.1 dagruaunaulumsniinlaiada Tag11aununsNAaewlUY Mixture design

o FIUNETY
dacouii msazanglnlaaudndv 1% N9 (%) s (%)
(%)

1 10.40 6.00 83.60
2 10.00 5.00 85.00
3 20.00 4.00 76.00
4 18.14 5.86 76.00

| 5 10.00 4.00 86.00
6 15.06 4.00 80.94
7 17.04 4.42 78.55
8 12.79 4.00 83.21
9 12.92 6.00 81.08
10 14.90 6.00 79.10
11 16.80 5.86 77.34
12 10.00 5.00 85.00
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a 1 a a [ o
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a A oo

Bl
mmaumﬂmu 1]?1!11';1!%’51111’] 191uA (Total Plate Count) Staphylococcus aureus, WS E. coli

v
r=1

1Amananisai 4.1

M3 4.1 silavaziSuagaunsdnny lularadaan

yHavesgaunIe PSanagdunsd
qaum‘%amwm (Total Plate Count) 6.4 log cfu/g
Taduaz Hound1 30 cfu/g
Bacillus cereus Tadwu
Staphylococcus aureus Tainy
Coliform ; 110 MPN/g.
E. coli Tsiny
Salmonellae ) W
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AaNUUYY L‘lﬁ'EJ‘iJL‘V]EJ‘lJﬂ‘Uﬂ’liﬁNu’lLﬂu‘ﬂNﬁilﬂ’mﬁ’liﬁzﬁ’lﬂllﬂiﬁclﬂu UASAWNAIIUNIUNHNTU
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o i 2 L4 1 Y 1 = ]
LmJa1*71”lﬁ'"lﬂmnaaﬂﬁﬁuﬁ;auw?a wunludiedndaradans 0 lUny B. cereus, S. aureus uaz



21

Y ' ' W 1 =)
uags1 anudsmaniosndi 30 cfwg luynnqualediafs ooy

3Baq

Salmonellae dauﬂ?mm?}a

ee

a Jd
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6.54
7 /
S 97

A
a1 9N Ni1A (log cfurg, )

a
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i T a { ] 1 =3 o L4
10 41 nuindaradedaii lyldWunszuunsdn (Control)  TUSmagdumie
?,’, 4 a o =} [ [ o [ o 4
NINUARATINUATIZH AUANMIAY 6.54 log cfw/eg usilothuFeufousulaaaaaaiidredae

%,‘ ] T (= 1 Y] =1 a =1 u'csnl; ~ a ] Y
tular (wate)  wua lufinnuuandreduTaelidsuagdunidiamuainsaimser 1dia
; A - y :
111U 6.73 log cfw/g woslathmnnfseufeufnlaraiaaafidresdreiduaioy 1 % wuifFum
a a da = U] YA 1 a1 1 o = 9 @
AUNTINATIV NI IZA lakmanad Taolinuiifiy 5.97og cf/g FaTeAnFNAUMINARDIVDY
. . . a o aa )
Oliveira and Brito (1996) M3 lFa15azaIeNIALANANT NN LTITAZA18NTASTANA T UTY
o Qy g =1 £ tﬂ' [ =1 @ =y d'
2% (v/v) B10159AAUIUTD S, awreus VUIHBNTZ10 14 naziiowSsuieunulaadaaai
[ = n{g}: H a I'd 1
dredaedisazate’lalaanu 0.5 1 uaz 2% wuhafSunagdunifmuaiiasimsed ldlisanag
] T o o w 1 9
Taalin iy 5.69, 5.80 uaz 5.53 log cfu/g MNEIAY taasNmsaza1e la Inauamnsoldan
t?(’ = =4 Z’, 9 1 =N j’ a ~ J g’z
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2 2 ' < '
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4 I a 2% -
dieldiiluasindon enunsnanifFinapaunidnauaad’ld Rhim er al., 2006)
NaUBIE15a2018R0n 158915 U188 Coliform HAAIAININT 42 wuI1nsl¥a1sazae
) 9
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1. Baird-Parker Agar Base

=) o o a ¥ & s Aan o
1.1 i3on BP du5ag1 63 n§u meninau 950 aaans auldmdinuudiduoniuazats m

a o ) 9) ]

i a an o a a L&J
amsazawi Idaslurarad 500 Haddas 1¥lavaadaz 225 Taddas Vagaudaudrainielu
a3
autoclave 121 °C iluran 15 win
1.2 1592018 1% Potassium tellurite
Potassium tellurite lg
Y 1
1INaY 100 ml
: . H & 1 T & ] & A
82818 Potassium tellurite 14HINAYU NIBINIULNUNTOaeawe 11U U valaoaren
a A < [
Uaadin inulugidu 4°c
1.3 Egg yolk — tellurite emulsion
1 1 [} 1 1 [~ g’/ o 1
a1l Itazetn u'la1n18lu 0.1 % Hecl, Aunanlszaina 1 Wi nmiwhldusly
3 @ n 1 o 1 a j’ [ 1
alcohol 70 % 1Wunan 1 ¥2 19 aen 14 lauazimsuen laana Taamatindaoads wenluiaalaas
‘&l i L} 30' H 1 T
Tuwadsiernienidaventsines wauluuauaziiinnie 0.85 % (normal saling) AWIUATA
-&l @ [} 2% 1 Y 1 1 2 o . 4
wouda wauludasaiutinnde 0.85 % 7 dau fuliune 3 91 911511 Ege yolk emulsion 1118
o a aa o o . { g a aa o
14U 50 TAAANT NAUALFITOLAE 1 % Potassium tellurite NN381aBAABLED 10 TaaanT Un
< < a
dufuludiiugungii 4°C
- = 3
1.4 NM5ATINDIMNTIADLYD
14114911115 Baird-Parker base medium 11 95 Undans (@uvgiilszuin 45-50°C ) 1@
= . s aa Y 9 o o Y 1
Egg yolk — tellurite emulsion 1531015 5 Uadaas waulnnnuseianeseina udunlaasluau

A A A
wzirenlsantie

2. Brain Heart Infusion (BHI) Broth
] 9 [ so‘ < o an M ?}ll 1
wisow BHI du3031 37 n¥u wernluthnau 1000 faddas azaredunaunanua me

1 & J o o ) 3| ~
snsiasudelalunasanisuia dagnlaiin mmiueh autoclave 121°C duan 15 W

3. Dichloran Glycerol (DG18) Agar
=L -] % %I v.;l o =Y
w3y DG18 @501 31.6 n§u wanlwihngu 1 fas udaduandunzats A glycerol 220
@ 4 ] Y ' U o ' g
nsu aslueiaeandl Aw manldidou nueldwaren dudhaiuse 1y autoclave 121°C 1w

=}
1191 15 U
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4. EC Broth
3 & a { '
@3ty EC Broth d15931/ 37 n¥w azarelushnau 1 s gaesazaeiIdldluvasa

a aa ?l.'l [ o
NAADIVUIA 16x150 mm USuasviaeaas 8 Haaans nieunildviasasnnia (durham tube) YUIR

a 1 t&’ =
10x75 mm ﬂmgﬂuﬁ'mn%iu autoclave 121°C ﬁJ‘unm 15 U N

5. Indole Medium(Tryptone broth)

= . o a ) ¥ & a Y Y o Ay ¢
5381 Indole Medium #5931 15 nu meanindu 1 Aas aulhidiu gaaisazaeldag

a 1 .&' { P <
TuraeAnaaeIuUIA 13x100 mm Uagmanainge 1u autoclave Ngangil 121°C 1iluar 15 Wi

6. Lauryl Tryptose Broth (LSTB)
2 o o s 3 o a T 4 ' 1
38y LSTB fT']Lﬁi]g'l] 35.6 AT AFAUUINAU 1 AT ﬂuiﬁ’ﬁ’mwamzmﬂ INUU L!‘U\ﬂﬁ
a an 9 2 1 o o a Y o 9
vaeANAapIvannay 9 iaaans wisunldnasadnnie (durham tube) Tagnnasaudirlihdn

T &l ~
alu%0 11 autoclave 121°C Slunan 15 Wi

7. MR-VP Broth
Buffered peptone 7¢g ' Glucose 5g
K,HPO4 5g Kngi 1L
azmedunmmanyalurh 800 fadaas Taomslinnudeusenus Udes i @urh sl
asu 1 dns Yiuies IR Ifszana 69 = 2 daiudelu autoclave Hoang® 121 °C W 1s

~
UM

8. Plate count agar
-t . ” T4 A Y v Y 3
19138 Plate count agar 15931 23.5 n§u wanlwniinau 1 8as udrduaujuazaie 310Uy
1 % Py ° 1 .&' { o I
mldyia M asevaa VashIaensaaianier dudaindelu autoclave Ngangil 121°C durna

q

15 U

9. Simmon Citrate Agar
. . g o [ ¥ 4 a a o
1583 Simmon Citrate Agar d15931 24.3 n§u mernluiingu 1000 Hadas i ldnld
azae lagniuaasam aiglanasanaasaviig 13x100 mm USwiasdszana 1 1u 3 vesnny

Py 1 &’ 4 a I [ 3 Y o
evaoa Uagndnaindelu autoclave igungl 121°C iWunar 15 Wil nammiuldhmsdes
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butt 817152010 2-3 HY.

: =) y ady =
10. #18NLADD14 *ﬁ“l‘fflumsmamsmzaﬁmimiﬂu

<
10.1 MIIAENA1TOLAIERADN

aza1e InunaFoulelasnuodvla (KH,PO,) 34 nfuluihnau 500 Hadaas Uiues

Ql =Y [+ L g
W18 72 drwasazarsTafenleasonled 1 N uazdSuifSues i1 fas uazaiudaingelu

{ o o < <
autoclave Aigaingdl 121°C Wlunat 15 wiit inulugidu

10.2 5491383 Dilution blank
s a aa ) Y I~ = 9 sol ) 1
aEITazateafen 1.25 NasansuazdsuilSuianilu 1 ansaleiinau eglavaa
1311015 450 Haaans (FMSUEDIIAIBEN 50 NT1) U8 A9 lavIalfTuIas 225 Tadaas (F w5y
o 1 @ A Aaa 1 o [] :ﬁ’
R09NAIDE19 25 N5W) agga 9 adaas lanasAnAaeIvlIA 16x150 mm. Hudanaely

{ =Y o
autoclave Ngaininl 121°C a1 15 i
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MANUIN A

a d A a A d o :l o
ﬂ'liﬂi’J"i]’Jlﬂi'I%ﬁ!‘lf’f)ﬂﬁuﬂiﬁlﬂﬂﬂﬂ]ﬂﬂﬁ'lﬁﬂﬂ

Q

1. MSIASENAIDEI

a A Y gf{’
Uaaaandsan1sns 19N 1%so

4

guaedlaraan 25 Ty

111612981984 11 Phosphate buffer 225 ml. 10"

£

@eunain : ¥ vanomy Joyaniese waziuihinsnanes

111 dilution 107, ... 107 as2915u704
Total Plate Count (10°,...10")
Yeast & Mold (10 ,... 10™)
Staphylococcus aureus. (105 et~
Ecoli(10",107,107)

a < a d :.’l o a
2. MInsavinTzHifSainandunsanewng (Total Plate Count) luded1amada

11110” 9198 1 11311 9 fold dilution A28 Phosphate buffer 9 ml./tube

1 7

(107,...10)

s

14l Tnstnlagadetiigaideniadiu 10" fa 107 ¢ plate nena@niadon’ld

£

o a { 4
115 pour plate TAuA3IN Plate count agar a4 1l udwiyu plate Tufiemadiilugiiaw 8 tie1d

a

fr019n32918 1M plate udr1laesliermsutalszuna 15 ui udandi plate Ungamgl 35-

a

37°C w1 24 $2 19

£

171131421 Colony NIaNHMULINWIZ (30-300 Colony)

(Colony ﬁ%mn‘lju)

=

MUIULAZTIINUND
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a d d ¢ o
3. MsasIinIzHfSnafianuaya (Yeast and Mold) ludeeghsaradna

111 10" 97098 1 1191 9 fold dilution #28 Phosphate buffer 9 ml./tube
(10", ... 10"

£

o o 1 i o - - a 4 v
¥l Tnstilanadaeeiignidoniaihi 107 fa 10 04 plate wena@nfiszow 13
U L] p
o a { o 4 Y
182551713 pour plate Taen1in DG18 a¢'lyl udnayu plate Tudiemsiidlugihiay 8 iive 14
freganszae 17 plate udrrldesliermsuielszana 15 i udanh plate gungi 35-37 °C
WU 24 52709
T19117U Colony AlaNHULMWIEZ (30-300 Colony)
o <
(Colony NFu uazgaame)ilus)

H

AMUIUUAZT 1WIUND

4. MINTIVUATIZH Staphylococcus anrens. Tieeamada
111107 91048 1 491 9 fold dilution @28 Phosphate buffer 9 ml./tube
a6 e

£

Spread U1 BAIRD-PARKER agar + Tellurite Egg York Emulsion

11 37°C e 48 $2 T4
TU91UIU Colony NUANHULIANIZ (30-300 Colony)

=

(Colony u%ﬁﬂ
NATD1U enzyme coagulase (3-5 Colony)

4 &4 da @ ] v &
T8l Colony Aana1q a1y BHI broth (5 mL) 1w 37°C huaan 20-24 3T
v & &

018139911 BHI broth 0.5 ml. 841uvasallasmie

@30 rabbit plasma 0.5 ml. 1y 37°C Fura1 6 ¥ 1ug
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£

s (Y o o I “ .
FuUnangeluTeAIvea rabbit plasma S1TIFWEAIINA514 coagulase positive

=

AUIUUAZT1OTUNE

5. MIATIDNATIZH Escherichia coli Tusaenat/arada dae3s MPN

111 10" 91098 1 4191 9 fold dilution A28 Phosphate buffer 9 ml./tube (107,10

.

2
MDA TZAUANNIRBDI A UM ADA LST broth (9 ml)
-] g W
naonaz 1 ml MMIIWIZIF0TLAUANURDINAL 3 Haon
1 [=~1 @
113 35-37°C dunan 24-48 ¥ Ty

o ¢ a
TUNANITULNA gas 1% Durham tube

B

T &’ g’} d’d 1
816158910 LST broth NAMUANT gas Nasaag 0.1 ml a4l EC broth asadaviasn
11 44.5-45.5 °C Shuran 24-48 $2 134

Funemsaunamalunaoa Durham tube W EC broth

£

ghemnziyavasaiiiniely Durham tube 1 loop streak U1 EMB agar
1y 37°¢ a1 20-24 $2 s

@ [ Y o .
FuUnAanyme colony W1 861 1307 metallic sheen

B

MINSNATOU colony Nadee Iaayil IMVIC test
Tag 1y MR-VP broth, Simmons citrate agar (8% Tryptone broth (Indole test)

. d' 3 a
MR-VP : positive tlaguiluzuag

dga

. . d 1 ::i a A 3
Simmons citrate : 3 bacteria U4 asuan e ntugu1Su

Tryptone : HTUAINAIUDI Medium (red ring)

£

111Ma 18119187 MPN (Most Probable Number) 9116115 199 %H#1 MPN

a1 1800181 Escherichia coli iivinedlu MPN E.colin$u



5.1 NM1inaaead IMVIC test

IMViC Test ilumsnaseu 4 viladoiufe
I=Indole Test
M = Methyl Red Test (MR Test)
V = Voges — Proskauer Test (VP Test)

C = Citrate Test

EY
o

A et - ] A 9 ~
wonlalaiifaedodnilu Ecoli YU EMB agar @4naelalatllimduadionnilans
w30l 18 Tunsalf lidsngdnyas IalafidenanldidenTn laliildnyus IndiReeiiga 2

i 9
Talail hIalatinasdelinaaougaantianedunil Taols 1 yanadouas 1 InTadl asil
1 .&' i @ 1 d ] {
5.1.1 A1INAdoL Indole D8¥ONAITOINIU E coli a91u Tryptone broth 1inf
a [o) = & o da [ LR ! Sda
gaungl 35-37 °C 11ura1 18-24 92 Tua HaanNHUAYN Kovac 3-4 Hea dunamsalilasudnii
V949 Medium
msuilanag
HAUIN : VAUAINIAIVDY Medium 81415 Tryptone broth (Red Ring)
P=} A A A A
Haal @11ieU Kovac’Reagent ADHIHABDY
1 g { @ 1 d
5.1.2 MSNAFOU Methyl red 8% Voges-Prokauer 018N a3 1U E.coli a1y

~

1 H I~ o ] .i' I~ 1 [
81115 MR-VP broth Uin#igaimgil 35-37 °C iilunan 48 43 Tus nazutuyeitiuaesdiulaluvaen
d' &’ 4 d' dt:{é . Y Ll >
naasfilaoaie dunanisilasuannIves Medium NuAviadaHen Indicator
N 2
- NadoU MR lau@ne 1502018 Methyl red 2-3 #oa a3 1UA1902R10F0 HALINIZ
Tauas Maausz Wamaes
nsuilana
. { g
WaLIN : Medium 1aswiluauag
WARD : Medium UFmaeg
v rfi’ o aa é‘ = ] g a
- NadoU VP 918¥e 1 Uaaans. adlutiaonianaiye viseununsziiieq Ay
71582810 5% (%Naphtol 131105 0.6 Aadans. (e uaziAnaIsazale 40% KOH USu1as 0.2 va.
y ¥ 2 yod Ay ' o & Y 9 a ana & & Ya =
HErudInene 1iNgangiivies 81umanawn 4 91 Tue sraesns liinadgnseusraulvidusin
~ =\ S 9
veanseiuanos
nsuilana

. | S
WaLIN : Medium /aguihi@runuas

Naal : Medium lnasud (Fmdeq)
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. ‘& a . . ' {
5.1.3 MINAADY Citrate IVeIFOIUUAINT01115 Simmons citrate agar UNLTON

a 3 & [ i | =Y
gauvigh 35-37°C 1huat 48 92 Tua Funamanldeuuilasdves Medium sazn i laves

=}

=
UUANLITY

msuilana

= ax X . = & & a? a

Nau2n : Juuafisevunay Medium (aguilumdisniluadiutu
9 [

waal : liluuanissvunas Medium linlasud @aen)

T w =y S e/ dw
DTHHAANHUS MY UAN ONY
IMViC
Indole MR VP Citrate
+ + - -
&
150 - + - -
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MANUIN 3

a d =l

MmsaTgHmani
{ F
mamaFinaeanszreld (TVB-N) lngisnewuad

Mixed indicator : 85018 bromocresol green 0.01 T3 1182 methyl red 0.02 A5 #78 ethanol
udrfuanldfsuns 10 Hadas
Inner ring solution : §£818 Boric acid 10 A5u1u Ethanol 200 Taaas #duAY Mixed
= 3 &
indicator 10 iadas (3104 1) YSuSiaslila 1 fas dreriinau
0.02 N HCI
9 )
Saturated K,CO, solution : 82218 K,CO, 60 031 A0 1inau 50 Hadns udiduilszuim 10
a ¥ cqvd W 1
IR PNUUN THEULEINTBINIUNTZATHNTBY
Ed '
4% TCA : a¥a1® trichloroacetic acid (CCL,COOH; TCA) 40 n§u lwiinau d5infFanas I
9 =
18 1 8ns

Grease ‘H?if) Vasaline

A A
INT93IND

5.
6.

NUABUNY (Conway unit)
Volumetric pipette

Micro burette

Tnsua (Mortar & Pestle)
N5ATYNIDY (Filter paper No.41)

1528309 (Funnel)

MIATLNAIBENG

3 1 (-3 QU = =Y 1 Q‘} g.‘l Qs‘ =)
FI0819 2 NTU UANAUAL 4% TCA 8 Hadas lulnsawa ualing e ineavaiivied 30 w1

L] U

: : ) 3
udnsesdenszabnsauLes 41 (emewenii 3000 rpm Wuna 10 W) Ysu1Funes 1 1d

a a < L= A 2 ' a p=3 9 o o = 9t
10 UAaas INUVUBYUIRDIDUAITIEH (ﬂ?iﬂﬂﬂﬂﬂﬁlﬁlluu) W'Iﬂ‘ﬂ'luluﬁ'lu'liﬂlﬂ‘ﬂ‘l'lﬂ 20 °C

ag
509

A oA o

11 grease N3 ® vasaline NvouraIUABUNG
o v a A ' {’,’, o
AAFITATAIPAIDYN 1 NAAAT leaslurunonvesniunound

9
. . a a [ & ¢
@9 Inner ring solution 1 Hadas laadlueruluvesnuneund
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. o a t g‘; 4 QY
4. 9@ Saturated K,CO, solution 1 Tadns laaslusuuenvosnunound ualvegauas
¥
aunanuaEsazaeniee1mnds 2 Iaglisz e lfinansHaunuYeIdIsaza1ens
N
5. tarhauaeundiaiin
6. WeanTenyuniuneund wie1d Potassium carbonate C,CO, WeruiUMInza1BAIDE1N
b [y 9 Ya v @ R & A (Y
Taedeese Tl IHRansHausunY Indicator T luves munoundlusuna
° ] { 3 & { ~ )
7. thlind 37 ¢ Wuna 45-60 unil viena 1 iNgangitennu 3 437w
o P 2 Y
8. armuasund udqlanmsnaslueruly Areasazarennggiu 0.02 N HCI
aunsenImIeeely vailSues Her ald il iemsduna
9. 11 blank Tagld 4% TCA $112U 1 HadaT UNUAITANAIN A0 LAIRUHUNITAY

Ay ¥ a9
AINTTAULAUD 1-8

N15A143 TVB-N

A,

(ML A-BY100)

TVB-N (Haansu 11 Tns91/100 nFuaded) =

Aerdaandu
! : 7
die N - Normality ¥84 HCI #1 19 lagiasn
A - fadas HCI 7114 Insmandlo81
B = faday HCI 11 las19139 blank
@ [ { o o 1
\% < 5 1asTInuBaI0g19as TCA NlFlumadudindns

m3yiannuilunsaars Benjakul ef al.,1997)
ginsal
A e e
1. 19509700
=1 I'd o aa
2. JinnosyuIa 50 Naaans
3. ATTUDNANVUIA 50 Uadas
ast
IBMs
d o T o T ) a aa ¥y a 3 & a aa a ¢ a3
1. $3d10819 5 050 lalumauzussg 50 Nedadas uauantingy 50 Nanans TaTud ludidluna
=~
2 U1

') I~ 1 9/ 7 @
2. 'Jﬂ'ﬂll!flluﬂiﬂﬂ'l\jﬂ’)ﬂlﬂﬁﬂ\j'Jﬂ'Wlﬂﬂf
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wssunszApdmsurelaadadaliivinam 9 fu

hasazaislalaanui ldwasvasvunszan Tasldisnmsn (lualSuanm q nu)

—

° a I~ = R 1
vnihdevanieu Hgamni 40 eaauadad 1Huar 2 91104

. 2 00 )P a
1A1 Tween 118€ Oleic acid avluaisazaislaTas i iithuie @eanudle1alyd luwes

puUNszAIAIBdoVauiou  nszmmmdeudsazalelalayu
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= o
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Food preservation
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numsAnywasnIteieelaiy

1w, NUMSANY WAL UITY aontiunli
2548 NUAAUIYAAINT dnineunaIznsSNNISNITgANANY
2550 nuuannldeuninfnm dinuAugnTTNNITNITgANANY
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a v J d'd o ¢ \ o = a
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Puttongsiri, T and Haruenkit, R. 2010. Formulation of Chitosan-Oleic Acid Coating for Kiew Wan

Tangerine by Response Surface Methodology. Kasetsart J. (Nat. Sci.) 44(3): 462 — 470

Puttongsiri, T and Haruenkit, R. 2010. Changes in Ascorbic Acid, Total Polyphenolic Acids and
Antioxidant Activity in Juice Extracted from Coated Kiew Wan Tangerine During Storage at 4, 12 and

20°C Kasetsart J. (Nat. Sci.) 44(2) : 280 — 289

a A J U = o v A o 4
Tﬁiﬁﬂ INANUNY FI¥ 1/!9)!7]0\1?[‘% nag annuu MMANEAY i 98581 2554, wammqmﬂgmwﬁ’ﬁ

o aa a o =] 2 o & a 4
ll(s‘l'E'Jt’fil‘iJ@lL‘lNﬂ'lfJﬂ']WLLa&’ﬁﬂ‘l":lil!%ﬂ'li‘l'ﬂa"llﬂxiifl]ﬂWﬁilﬁﬂﬂ@\iﬂﬂﬁ']ﬁ“ﬂ;ﬂ. ATHITINYIAIERNT

INHAT. 42(2) (WeH):445-448.

[ an L < ar [T 4 @ = ]
HIVY WATIDIAI NITYIU FRFITIU AUTITAU NI LAE UFHA AT, 2554. MIYADIYNITINU

wgunaalaold laTaanu. 215a153mMsuaz e uns.nszuns. 5 (2). 139-152
MIAUBNANUITINS

a A 4 LY aa o v a =Y {
Tarsen fafiyad seife wamesds uaz dnnuu mwiadu o ogsen. 2554, wavesguugilouuiad
& wa a @ 4 KX o o o
Mﬂ@fTSJ']Jm"]Nﬂ1&1ﬂ1WLLﬂ$ﬁﬂ‘]&lm&’ﬂ'lillﬁa"ll’é]\iIﬂﬂwﬁuﬂﬂ‘l’lﬂ\iﬂﬂﬁ'ﬂﬁfﬂgﬂ. UUTUBHAITU 41U

=Y o aa A 9 =& v g’z A Y
ﬂi:',ﬂgmﬁmnmmzmzﬁuawmm’mﬂwmmmeuuazmiauﬂiw 5. UN 21-22 nIngIn 2554,

UHIINBNBNIA NG AULAL NTUNNUHIUAT.
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wrInendoma Ty Tadnszromndmszunsmile NFUNWUMINAS.

Noijaiboon, D and Puttongsiri, T. 2012. “Iodine Supplement in Dried Salted Sepat Siam (Trichogaster
pectoralis),” The 14" FOOD INNOVATION ASIA CONFERENCE 2012. BITEC Bangna, Bangkok,

Thailand. 14" -15" June 2012

Puttongsiri, T, Choosakul, N and Sakulwilaingam, D. 2012 Moisture Content and Physical Properties
of Instant Mashed Potato. Oral presentation In Proceedings of 2012 International Conference on

Nutrition and Food Sciences (ICNFS 2012) Singapore, 23" -24" July, 2012.

Kerdpiboon, S. Puttongsiri, T., Devahastin, S. 2012. “Physical property and sensory acceptance of
Hange rice porridge,” International Conference on Food and Applied Bioscience: The 3 Agro-

Industry Conference, Chiang Mai University, Chiang Mai, Thailand. 6"-7"F ebruary, 2012.

Puttongsiri, T., Kerdpiboon, S., Vichitraka, A. 2012. “Shelf life extension of semi dried Sepat-Siam
(Trichogaster pectoralis) using of Chitosan,” International Conference on Food and Applied
Bioscience: The 3" Agro-Industry Conference, Chiang Mai University, Chiang Mai, Thailand. 6"7"

February, 2012.

Puttongsiri, T. and Huangrak, K. 2003. Herbal Noodle. The 5" Agro-Industrial Conference THAIFEX

& THAIMEX 2003. Bitec Center, Bangkok. 30"-31" May 2003. pp. 274-281.

Puttongsiri, T. and Huangrak, K. 2003. Preservation of Fresh Rice Noodle Using Hurdle Technology.
The 5 Agro-Industrial Conference THAIFEX & THAIMEX 2003. Bitec Center, Bangkok. 30"-31"

May 2003. pp. 500-507.
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numsAnymaznIeine 1Ay
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NI
1. WAVYDIDBNTFIUADMTIANSATINT TS NNTADLBANNNUUATIS 8 deetobacter aceti WK
F
Tuszvumyuau dvdn @ w.a. 2551)

oA o o & . . A g v a 9 o A
2. MIAADONAIWUGIYOI Rhizopus oligosporus 10 1% Iumswasmmuidlondunies

d o [

a <] o =
sunsgdmsuilu dngavermsgunin Gl w.er. 2551)

[ g}/ o g s 3'4' %‘
3. MIFUIINTOIYVOUNDT Botrytis cinerea uummmﬁmsamaﬁﬁﬂﬁ’aﬂmﬁmwy
nun @ w.a. 2551-52)

) 9
4. mandszaniammsadensalunszurunswaathduawyviin ludaminviuna
600 805 (1 W.f1. 2551-52)

5. ihdwmegniinnnanaselRuesnszuaumswaminuassals: maunson Gl wa
2552-53)

6. minanuag laaduns Tagerdomsniiodauies Monascus purpureus Tuthasn
dnInafdneou @ wer. 2552-53)

Q' < o T =y g
7. mativlsz@nsnmmsdesinanie 1ad911v8ude 31 Amylomyces spp. DK (1] .41, 2552-
53)

¥
8. mynanszuIuNME Rl dumoymainnnum s [9NAnsTIIUMINEANT I

Wty G wer, 2552-53)
9. MINNYsLANTINMIATNNIAOLTANVON Acetobacter aceti WK s ussaganele
v lugwminuuveneima Q) w.e. 2552-53)

% i s g =1 o =) a’
10. MSWAUI YO Acetobacter aceti 715 IAU52ANTAMNTHE 1905 10-12% Jusa
winiduaioy High Speed Agitation Y1419 600 805 (3] W.¢1. 2552-53)
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Krusong, W., A. Vichitraka and S. Pornpakdeewattana. 2007. Luffa Sponge as Supporting Material of
Acetobacter aceti WK for Corn Vinegar Production in Semi — continuous Process. KMITL Sci. J.
(Accepted on 9 August 2007).

Ahmed, S.C., W. Krusong and S. Wannarangsri. 2006. Effect of Lactic Acid Bacteria and Some

Bacterial Contamination on Non-sterile Yeast Cell Production. KMITL Sci.J. 6 : 662 - 669.
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Tantratian, S., S. Pathanaargsorn, W. Krusong and K. Suksriwong. 2006. Conditions for Preparation
of Carboxymethyl Cellulose from Bacterial Cellulose. Laos Journal on Applied Science. Voll(1)
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Tantratian, S., P. Tammarate, W. Krusong, P. Bhattarakosol and A. Phunsri. 2005.Effect of Dissolved

Oxygen on Cellulose Production by Acetobacter sp. J.Sci.Res.Chula.Univ. 30 (2) : 179 — 186.
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Jindaprasert, A. and W. Krusong. 2007. Bacterial Cellulose Production by Immobilized Acetobacter
xylinum DK Cells in Agar Gel in Static Cultivation.Proceedings of ICEAST. Research Center for
Communications and Information Technology. King Mongkut’s Institute of Technology Ladkrabang,
21 — 23 November 2007. The Swissotel Le Concorde, Bangkok, Thailand. A G5-2.

Kudkaew, N. and W. Krusong. 2007. Effect of Acetic Acid on Salmonella Anatum Reduction in vitro
and in fresh Pork Quality. Proceedings of the 9th Agro-Industrial Conference. Food Innovation Asia
2007 : “Q” Food for Good Life. BITEC, Bangkok, 14 — 15 June 2007, P3-07-NC.

Krusong, W., R. Haruenkit and S. Tum. 2007. Extending Shelf-life of Dried Yellow Strip Trivally
Fish Stored at Ambient Temperature by Vinegar. International Conference on Integration of Science &
Technology for Sustainable Development, Bangkok, Thailand. 26 — 27 April 2007, pp. 173 — 176.
Meesap, K., S. Boonyakitsombut and W. Krusong. 2007. Effect of Trace Elements on Methane
Production from Swine Waste. Proceeding of 6th National Environment Conference, Amarin Lagoon
Hotel, Phitsanulok, 7 — 9 March 2007, P07-07.

Khayangarnnavee, K., Y. Suraphanthapisit, A. Swetwiwathana and W. Krusong. 2006. Hurdle
Technology Application for Thai Style Acidified Salad Dressing. The 8th Agro-Industrial Conference :
Food Innovation. 15-16 June 2006. BITEC Bangna, Bangkok, P1_10.

Pornpukdiwattana, S., W. Krusong, A. Swetwiathana, A. Vichitraka and S. Tantratian. 2006.
Prolonged Shelf-life of Chicken Meat by Using Vinegar. The 8th Agro-Industrial Conference : Food
Innovation. 15-16 June 2006. BITEC Bangna, Bangkok,P5 03.

Ahmed, S.C., W. Krusong and S. Wannarangsri. 2006. Evaluation of Bacterial Communities and
Screening for Antimicrobial Activity of LAB in Raw Sugarcane Juice. The 8th Agro-Industrial

Conference : Food Innovation. 15-16 June 2006. BITEC Bangna, Bangkok,P5 05.

a A Q' a d ¥V d a G 4'
Nﬁ&'l‘l!ﬁ?lﬁ‘l]ﬂi/ﬁxﬂ]i%ﬂ‘ﬂi/ﬂ1Hﬁi1x‘iﬁiiﬂ (i’lﬁ‘].l% 139 i)‘ln!‘])





