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Table 8. Chemical assay, reagent and company

Chemicals

Company

1. Chemicals used for determination of total phenolic contents and antioxidant activity

95% Ethanol
Absolute Ethanol (99.99%)
Folin-Ciocalteu reagent

Sodium carbonate (Na,CO,)

Gallic acid
2,2-Diphenyl-1-picrylhydrazyl (DPPH)
2,2-Azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) diammonium salt (ABTS)

Potassium persulfate

2,4,6-Tripyridyl-s-triazine (TPTZ)

Ferric chloride hexahydrate (FeCl,*6H,0)
Hydrochloric acid (37%)

Sodium acetate

Acetic acid (99.7%)
6-hydroxy-2,5,7,8-tetramethylchromane

-2-carboxylic acid (Trolox)

SV Medico, Thailand

Merck KGaA, Germany

Merck KGaA, Germany

Ajax Finechem, Adivision of Nuplex Industries
(Aust) Pty Ltd, New Zealand

Fluka, Sigma-Aldrich chemie GmbH, Spain
Fluka, Sigma-Aldrich chemie GmbH, Germany

Fluka, Sigma-Aldrich chemie GmbH, Germany

Ajax Finechem, Adivision of Nuplex Industries
(Aust) Pty Ltd, New Zealand

Fluka, Sigma-Aldrich chemie GmbH, Switzerland
BDH, VWR international Ltd., England

Merck KGaA, Thailand

Carlo, Erba reagent, Italy

LAB-SCAN

Fluka, Sigma-Aldrich chemie GmbH, Germany

2. Chemicals used for determination of microbial activity

Peptone

Plate Count Agar (PCA)

Lauryl Sulphate Tryptone (LST) Broth
EC Broth

Baird Parker agar (BP)

Potato Dextrose Agar (PDA)

Potassium tellurite

Merck KGaA, Germany
Merck KGaA, Germany
Merck KGaA, Germany
Merck KGaA, Germany
Merck KGaA, Germany
Difco, Detroit, Michigan, USA

Merck KGaA, Germany
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Table 8. Chemical assay, reagent and company (continued)

Chemicals Company

2. Chemicals used for determination of microbial activity

Tartaric acid Ajax Finechem, Adivision of Nuplex Industries
(Aust) Pty Ltd, New Zealand

SFP agar Difco, Detroit, Michigan, USA

Manitol Egg Yolk Polymyxin agar (MYP) Difco, Detroit, Michigan, USA

Lactobacilli MRS agar (MRS) Difco, Detroit, Michigan, USA

3. Chemicals used for determination effect of pH on total phenolic and antioxidants activity

Citric acid
Sodium dihydrogen phosphate

Disodium hydrogen orthophosphate

Merck KGaA, Germany
Merck KGaA, Germany

Merck KGaA, Germany

4. Chemicals used for determination of fiber content

H,SO, Merck KGaA, Germany
NaOH Merck KGaA, Germany
Absolute ethanol Merck KGaA, Germany

5. Chemicals used for determination of Microstructure (Scanning Electron Microscopy; SEM)

2.5% (w/v) Glutaraldehyde Ajax Finechem, Pty Ltd,
Australia
di-Sodium Hydrogen orthophosphate RANKEM, RFCL Limited, India

Sodium dihydrogen phosphate Monohydrate = RANKEM, RFCL Limited, India
50%, 70%, 80%, 90% and 100% (w/v) Lab-scan Ltd, Ireland

Ethanol

6. Chemicals used for determination of TVB-N value and TMA-N Value

Bromocresol green Ajax Finechem, Pty Ltd, Australia
Methyl red QReC, New Zealand

Ethanol Lab-scan Ltd, Ireland

Boric acid QReC, New Zealand

0.02 N HC1 Merck KGaA, Germany

K,CO, Ajax Finechem, Pty Ltd, Australia
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Table 8. Chemical assay, reagent and company (continued)

Chemicals

Company

6. Chemicals used for determination of TVB-N value and TMA-N Value

4% (w/v) Trichloroacetic acid

10% (w/v) Formaldehyde

Carlo Erba Reagents, Italy

Lab-scan Ltd, Ireland

7. Chemicals used for determination of Thiobarbituric acid value

4 N HCL

Antifoam liquid

Thiobarbituric acid reagent
- 0.2883 g TBA

- 90% glacial acetic acid

Merck KGaA, Germany

Fisher Scientific, UK Limited

Sigma-Aldrich, Germany

Lab-scan Ltd, Ireland




Table 9. Instruments used in the experiment
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Instruments Model Company/Country

Balance BS2100s Sartorius, Germany
Blender TYPE 276 Moulinex, France
Homogenizer D-500 WIGGEN hauser, Germany
Vacuum aspirator A-3S Tokyo rikakikai, Japan

Rotary evaporator
Fiber analysis device
pH meter

Oil bath
Spectrophotometer
Microplate reader
Water bath
Colorimeter

Texture Profile Analyzer
Hot air oven
Autoclave

Incubator

SEM

SevenGo SG2
CH-9230 Flawil
UV-16001
Power wave X
W350

Color Flex

TA-XT2i

SS325

JSM-5800

Buchi rotavapor, Switzerland
Labconco, USA

Mettler Toledo, Switzerland
Buchi labortechnik, Switzerland
Shimadzu, Kyoto, Japan
Biotek, USA

Memmert, Germany
HunterLab Reston, USA
Texture Analyzer, England
Memmert, Germany

Tomy seiko Co., Ltd, Japan
Memmert, Germany

JEOL, Japan
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Table 10. Selected Tom-kha paste formulations used in this experiment

Components Formulation

* 2° 3 4 5°
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Galangal, Lemon grass, Kaffir lime leaves and Chili

l Washed with water

Dry with cheese cloth

l

Cut into small pieces (Individual raw material) Garcinia 8 g + water 100 ml

l Weighing according to the recipe l Boiled for 10 min

Separate garcinia

l

Stock garcinia adjuded volumn to 50 ml

Grinding with blender for 2 min

v

Tom-kha paste 150 g + Coconut milk 275 ml + Stock garcinia 125 ml + Shrimp 200 g

l Boiled for 4 min

Coconut milk 100 ml + Sugar 5 g + Salt 12 g + Rosdee seasoning power 2 g

l Boiled for 4 min

Shrimp Tom-kha soup

Figure 22. Flow diagrams of shrimp Tom-kha soup preparation
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- Ferric ion Reducing/Antioxidant Power (FRAP) swﬂmuﬂ'ﬂugﬂmm
J d [ o 1 [
luTns Tuaauyaduod Insaondnoninueiding1aurne (auasain Benzie and Strain, 1996)
4.2 HavesnRrARaNTAMIMHRRNTIAT U MATIAN
42.1 dasadaverui lannde 2.3 U5uias 5 Naadans laaslurasanaass
Y] A Aaa & Yy A 9
8110 Pyrex YU1A 16x150 daaans tesoulvauiey 2, 5, 7, 8 uaz 9 @28 0.1, 1 N HCI
uag 0.1, 1N NaOH UAUAN 02 M citrate phosphate buffer (Wo% 2 uazs) uaz 02 M
4 I o { a 0
phosphate buffer (W10 7, 8 waz 9) M IATunar 1 lusiguugiines 29 +2 x)
Y [ = I Y 1 v A a [ (S [ [ [ =
udlsuies 1t lamnuiewanvesansana (USuasvesansananey naanlSuiesy
JAWNAY 10 ﬁaaam) (@Tﬂuﬂmmﬂ Juntachote and Berghofer, 2005; Binson ef al., 2008)
422 hasananeuinldnnde 4.2.1 Tnsziauiamaaiitazmsmueyyadase
9 ]
laun
' [ 4 a 1
- Total phenolic contents $1891UA U UVBINTUANYAdVBINTAUNAANAD 100
ATUUDIAIDENTY (Kahkonen ef al., 1999)
1 o
- DPPH radical scavenging assay iwsmuﬂﬂugﬂmm”lﬂmimﬁny‘aﬂ
¥ INTARNFADNTUVDINIDE1UNA (AAL)aI91n Wu er al., 2003)
- ABTS radical cation decolorization assay 51&1@1uﬁ11u3ﬂmm"lu1ﬂﬂua
4 J o %] ] o
auyadved InsaonsanuueiIg i (danLasnin Amao er al., 2001)
- Ferric ion Reducing/Antioxidant Power (FRAP) ﬁmmﬂ'ﬂugﬂmm

J J 1 @ @ 1 @
Vliﬂﬂ‘iIimﬁlllluaEJsUfNI‘VIia@ﬂ%ﬂﬂﬂiuﬂlﬂﬁﬁ’)@ﬂﬁuﬁj\‘] (ﬂﬂll‘ﬂaﬂmﬂ Benzie and Strain, 1996)
% d' k4 \ Y v % a v
5. ﬂﬁ‘VWN‘LﬂQ’ﬂi!ﬂﬁi’)\iﬂ%ﬂlﬂﬂuﬁ&lﬂﬂﬂﬁﬂ1ui’)i’)ﬂ"li!ﬂ‘lﬂ!g'\i
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5.1 ihgasiaadenlaninaeui 1 milfulyaddliauiamsduesndnsugaru Tag
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Y
ﬂimmﬂlmﬁumazWiﬂ’ﬁﬁ‘ﬁ“la!imﬂullumu %l@ﬂag 50.00 tazMIUsuonI1dINVeIV LAY
Y v
‘Wiﬂ%‘l’ilﬁl Tﬂﬂé]”m;ﬂmsmamgmu augmented simplex-lattice (Montgomery, 2001) "l,ﬁ)q{s‘liﬁ
4
ﬁﬂ\?ﬂTﬁﬁﬂ‘]&” 5 gaINIInNAaed Nw1 3 gainiTnaasy (q@]ﬁﬂWﬁﬂﬂﬂﬂﬂ 1-8, Table 11)

= Ay v ~ = L Ay ¥ A
Gﬁﬂq@iﬂqﬂlﬂuq@ﬁﬂ']ﬁ‘l/lﬂﬁﬂ\i‘ﬂﬂﬁﬂﬂﬂﬁjuﬂQgﬂﬁWHﬁWH‘ﬂqﬂﬁnﬂﬂ@uﬂ 1

Table 11. Formula of Tom-kha paste in antioxidant properties improvement

Formulation Galangal (%) Chili (%) Lemon grass (%)  Kaffir lime leaves (%)

1 45.00 5.00 47.00 3.00
2 32.50 17.50 47.00 3.00
3 38.75 11.25 47.00 3.00
4 20.00 30.00 47.00 3.00
5 20.00 30.00 47.00 3.00
6 45.00 5.00 47.00 3.00
7 32.50 17.50 47.00 3.00
8 26.25 23.75 47.00 3.00

o d' 9 v ] 9 a d" =) I A 9 [}
52 duasound laun U1 azled wininyuazluuenga vuasouimnsosduaiaiy
an = v A v FY ' 4 Y 1Ay y < ' Y 1
smswsoudaganlunih 64-65 udwniunsesdnuinldveniu 2 da ldun
1 A o A Y 1 I Y 19y &2 o~ [ .
duin 1 duaTesduvnlyailuduiing alivuaeudauandly Figure 22
nageuMseNiuNszamduda 1ae3% 9-point hedonic scale IHEMAToUFUTINIY 30
AU
! o A gy v Y Yy 9 Y o J
dui 2 HuATeIANIINENAMIBe T IUBAANNITNTUTBEAE 75 DATIAIU
A4 9o DA "o o < Y a ¢
YBUATOIANULLBTIURAANUTNTUTBYAL 75 MIND 1:10 (AIADUN 2.2) UAIUATIEH

awiamaniinazmsdoyyasdsy Taun

- Total phenolic contents 31891UA1 IUFveINTUAUYATVDINTALNAANAD 100
ASUUDIAIBENITY (Kahkonen ef al., 1999)

- DPPH radical scavenging assay 11891ua1luziveslylasluaauyad
voaInsaendnoniuveedIngauna (Fauladann Wu ez al., 2003)

- ABTS radical cation decolorization assay iwqmﬂ'flugﬂmaﬂﬂﬂﬂua

J J 1 @ o 1 o
ﬁiJlJ"aEJGUENI‘VIia’t’Jﬂ“ﬁﬂﬂﬂiuﬂl@ﬂﬂ’)@mﬁuﬁ}ﬁ (ﬂﬂll‘ﬂaﬂmﬂ Arnao et al., 2001)
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- Ferric ion Reducing/Antioxidant Power (FRAP) mmmﬂ'ﬂugﬂmm
4 Jd o (Y 1 o
luTns Tuaauyadvos InsaondnoninueIding19ure (auasain Benzie and Strain, 1996)
o | a 4 a 4 4
5.3 ihdeyanldnnde s.2 ldwazianuulsdsiunazimsizaumsoanosiion
aunmssiaesnlFlunisiueazuuunanuyeunnilseamduda (@nvuzlsing @
i i Y
ANUKUA NAUIATOUNA AR LazANNFIVUIIY) YSialuednninuanasauiany
AuoenFatu (A1NENIalunsivaeyyaddsy DPPH wag ABTS uaza1ud sy
Aa g ES ' '
mslioiannseuluszuy FRAP) aniuldaumsunazya plot uualiumnouauesas
a o J o
vunaugineuiai IaeldTi)sunsudn3931 Design Expert version 7.0.3 (Stat-Ease, Inc, MN,
USA)  daidengas lagiinsanainazuuuanyrseunialssamduda Usuailuedn
g}/ LY 9 a o tﬂ' X = 3}, ]
navuaazautamsmueongady o ldlumsinyluvuneude 11
o A Yy 1 Ag A @ 9 a wa 9 a @
5.4 ihgasinsesauuiiniufeeusuvesmadounas Tauian15AIU0ONTIATUFINN
Innzinuauianumenn nliuazgaunsd
54.1 AUANLANINMENN
1A Y A [ 1
- ma laeleaS0930d Hunter Lab 51890114A1 11520 CIE L*, a*, b*

- fiteys (Bartolome et al., 1995)

- a

- i Geeaz) (A.0.A.C., 1999)
542 auduianiuai
- Binuidels Govaz) (A.0.A.C., 1999)
- Total phenolic contents T A luglvesniuauyaduesnsaunaanse 100
NFNVDIAIDE 1T (Kahkonen ef al., 1999)
543 guaniamsdveyyadase

- DPPH radical scavenging assay 11891ua1luziveslulaslvaauyad
voeInsaondronsuveadind iy (Fauiladnin Wu er al., 2003)

- ABTS radical cation decolorization assay ﬁwmuﬁﬂugﬂmm"luiﬂﬂm
auyaduosIninendaoniuuediiodauns (@aulasnin Amao er al., 2001)

- Ferric ion Reducing/Antioxidant Power (FRAP) 518%11&?‘;111431]%’80
luTns Tuaauyadues Insaendaonsuvesdiotiauis (fauasan Benzie and Strain, 1996)

a A J

544 AUMNMNNNIAUNGTY

q

P v
a A J v 19

- JS1NgaunIgNnInua N3 Mesophile 11ag Psychrophile (1aTallaoniuund
4 EV
IAT09ANAY) (BAM, 2001)
- Lactic acid bacteria (InTatinonsuvounsoaduan) (BAM, 2001)
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- Coliforms, E. coli (MPN @9n5uU8 A3 03@11) (BAM, 2001)

- S aureus (InTatinons Uy A 0aANY1) (BAM, 2001)

B. cereus (1n Tatinonsuupuas0aduy) (BAM, 2001)
- C perfringens (InTatiane 0.001 NSUVDUATEIANYY) (FALLlAad91n BAM,
2001)

Yeast itaz mold (Inlatldensuvoauniedduan) (BAM, 2001)
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Uszamduda 99 9 T Wunal 58
6.2.1 AUAVIANINNIININ
1A 9 A v A 1
- aa laglHn30990d Hunter Lab 51891UA1USEUU CIE L*, a*, b* uag
CIE L*, C*, H’
- 7e%¥ (Bartolome et al., 1995)
v =) 9 1
6.2.2 puauianmanil 1dun
1 ] o a [
- Total phenolic contents 31814A1 U Yv0INTUTUYAdVDINTAUNAANAD 100
ASNVDUATOIANUITY (Kahkonen e al., 1999)
6.2.3 AuanamMsAvuoyyadase
. . ' 4
- DPPH radical scavenging assay 3189 ua1lugieslulasluaauyad
g [ 4 1 [
v¥pa InsaonFaensuUUATBIANY T (auladnn Wu er al, 2003)
- ABTS radical cation decolorization assay 318@1uﬁ11ugﬂﬂ1m"luiﬂﬂm
4 g 9 4 [] Y]
AUYAGVDI INTADNTADNTUUDUATOIANY AT (AA1/A9910 Amnao ef al., 2001)
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- Ferric ion Reducing/Antioxidant Power (FRAP) 'iwmuﬂ'ﬂugﬂmm
luTns TuaauyadvesInsnondaoniuveunsosduymis (dauadnin Benzie and Strain,
1996)

=)

6.2.4 AUNWNINAUNTE

- ﬂ'%mmﬁﬁuvﬁffﬁwm “V%IJQ Mesophile, Psychrophile L6i& Anaerobe (InTail
AONTUVBUATBIAUUY) (BAM, 2001)

- Lactic acid bacteria (InTaildonsuuonsnaduan) (BAM, 2001)

- Coliforms, E. coli (MPN $19n51u0a304a1a7) (BAM, 2001)

- S aureus (TnTailaonfuuoun309dus1) (Speck, 1976)

- B. cereus (InTafiaonuveunsosduan) (BAM, 2001)

- C perfringens (1nTaiiae 0.001 NuVpUATEIRUYY) (Falasoin BAM,
2001)

Yeast taz mold (InTallnensuueaninaduyl) (BAM, 2001)
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7.3 hsuranuunluvua 60-70 @/nn. mstuiniminvesda9d (now
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A Y &4 g o o Y a Y 4
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Y v @ 9 4] a Yy 4 J
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(CO,) 9oNFIaU (0,) taz TuTasau (N,) ANududua1e Tagdasdiuvesnd CO,;: O, N,

WU 2 DAY (A4 Table 12)

Table 12. Treatments of shrimp marinated with/without Tom-kha paste and packaged under

various atmospheric conditions during chilled storage at 4°C

Treatment Packaging conditions

T1 without marinated with Tom-kha paste and kept under normal
air served as control

T2 marinated with Tom-kha paste and kept under normal air

T3 without marinated with Tom-kha paste and kept under
40% CO,, 5% 0O,, 55% N,

T4 marinated with Tom-kha paste and kept under
40% CO,, 5% O,, 55% N,

T5 without marinated with Tom-kha paste and kept under




Table 12. Treatments of shrimp marinated with/without Tom-kha paste and packaged under

various atmospheric conditions during chilled storage at 4°C (continued)

90

Treatment Packaging conditions

50% CO,, 5% O,, 45% N,
T6 marinated with Tom-kha paste and kept under

50% CO,, 5% O,, 45% N,

o

hRseazganInaaesnantinuda Lﬁﬁﬂmﬁqmwgﬁ 4% MM
[ 4
Met1anng 4 W ifluszeznat 20 Tu e lnziaiaee fil
741 AUMNNWNYAIN
a 1A 9 d' [ = ]
7411  wseumd laeluaseadamad Hunter Lab 5189141 115211
CIE L*, a*, b*
7.4.12  IamWe¥ (Bartolome ef al., 1995)
7413 Jafa,
X g
74.1.4  aNuvU (399a2) (A.0.A.C., 1999)
7.4.1.5  drip loss, cooking loss (m?{uz mj’miﬁﬂg, 2547)
7416 anvauziloduNa (Wattanachant et al., 2005)
7.4.1.7 anvuzInseadnieganin SEM
742 quawmanai 1dun
7.42.1 TVB-N, TMA-N (Conway and Byrne, 1936)
7.42.2 TBARS (Egan et al, 1981)

a Ay Y

743  AUMANNWIAUNTY LaLn

e

A v

7.43.1  5a9aunIdnaviua (TVC) (BAM, 2001)
7.4.3.2  Coliforms, E. coli (BAM, 2002)
7433 S aureus (BAM, 2001)
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v
Tupousauaasly Figure 23 1ag Figure 24 udmageuanuseumalszemduda 1aeds o-

point hedonic scale ATWA5YDI Meilgaard tazamz (1999) Taoldinadousu 30 au

Shrimp marinated withTom-kha paste Garcinia 8 g + water 100 ml
l Boiled for 10 min

Removed garcinia out

l

adjusted volumn to 50 ml

,, l

Shrimp marinated Tom-kha paste (400 g) + coconut milk 275 ml + stock garcinia 125 ml

l Boiled for 4 min
Coconut milk 100 ml + sugar 5 g + salt 12 g + Rosdee seasoning power® 2 g
l Boiled for 4 min

Shrimp Tom-kha soup

Figure 23. Flow diagrams of shrimp Tom-kha soup made from shrimp marinated with Tom-kha

paste



Garcinia 8 g + water 100 ml
Boiled for 10 min
Removed garcinia out

l

adjusted volumn to 50 ml
Tom-kha paste 100 g + coconut milk 275 ml + stock garcinia 125 ml + shrimp 300 g
l Boiled for 4 min
Coconut milk 100 ml + sugar 5 g + salt 12 g + Rosdee seasoning power® 2 g
l Boiled for 4 min

Shrimp Tom-kha soup

Figure 24. Flow diagrams of shrimp Tom-kha soup made shrimp without marinated Tom-kha

paste
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