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Thailand ™/ [\
Accred|tatlon Accreditation No. 1092/49
AC 07-29-93£9-0045-000
Registersd by ACFS
Test Report
Report To: Khun Phantipha Charoenthaikij Report No: 180000208775
Company: Food Science and Technology Association of Thailand Issue Date: Jan 12, 2018
Address: 50 Amon Bhumirat Bld., 7th Fit. Room 722 Ngamwongwan Rd. Revision No: 00
Ladyaow, Chatuchak Submission No: SP_20171203963
Bangkok 10900 ,THAILAND ]
Tel. - 02-042 8528 Fax. : 02-042 8527 Page: 10f1
Sample type: Meat cooked Sample collected date:
Sample condition: Chilled 2-8C Sample collected from: -
Physical condition: Normal Sample collected by: -
Tested date: Dec 16, 2017 - Dec 21, 2017 Sample received date: Dec 15, 2017
Sample | - Sample description Sample Analysis Reference Method Result Unit LOD Limits
D collected date
001 | ldnsan Low sodium TvC In-house method based Est 60 cfulg <= 100000
sausage (Test 1) on AOAC (2012) 990.12
Yeasts&Molds AOAC (2012) 997.02 Est <10 chu/g <=100
Coliforms In-housed method based Est <10 cfulg <=100
on AOAC (2012 ) 998.
08
Staphylococcus In-house method based Est<10 cfuig <10
aureus on AOAC (2012) 2003.
1
E.coli In-housed method based Est <10 cfulg <10
on AOAC (2012 ) 998.
08
Enterococci Compendium of Method Est <10 cfuig <=100
for the Microbiological
Examination of Foods (
APHA):2001 (Chapter 9)
Clostridium FDA BAM Online:2001 ( Est<5 cfulg <5
perfringens Chapter16)
Salmonella spp. IS0 6579:2017 Not Detected in25g Not Detected
Listena 1S0:11290-1:2004 Not Detected in25¢g Not Detected
monocytogenes
Campylobacterspp. | Campylobacter spp., ISO Not Detected in25g Not Detected
10272-1:2006
Sodium In-house Method TI-C00- 3970 ma/kg 250.00
130 based on AOAC (
2016), 999.10 and 984.
27, ICP-OES

Comment: Tested date : Dec 15, 2017
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CFS
BETAGRO Thailand
Accreditation

AC 07-29-9895-0045-000
Registered by ACFS

Accrditation No. 1092/48

Test Report
Report To: Khun Phantipha Charoenthaiki) Report No: 180000214700
Company- Food Science and Technology Association of Thailand Izsue Date: Jan 23, 2018
Address: 50 Amon Bhumirat Bld., 7th Fit. Room 722 Ngamwongwan Rd. Revision No: 00
Ladyaow, Chatuchak Submission No: SP_20180102831
Bangkok 10900  THAILAND .
Tel. : 02-942 8526 Fax. : 02-942 8527 Page: 1of 1
Sample type: Meat cooked Sample collected date: Jan 15, 2018
Sample condition: Chilled 2-8C Sample collected from: -
Physical condition: Mormal Sample collected by: -
Tested date: Jan 16, 20118 - Jan 22, 2018 Sample received date: Jan 16, 2018
Sample | sample description Sample Analysis Reference Method Result Unit LOD Limits
D collected date
001 | 1dn12n amnda Jan 15, 2048 ™G In-house method based Est =300 =0 cfulg - -
on ADAC (2012) 990.12
YeastsdMolds AOAC (2012) 997.02 310x10° cfulg - -
Coliforms In-housed method based Est. <10 cfulg - -
on ADAC | 2042 ) 936
0a
Staphyiococcus In-house method based Est <10 cfulg - -
FUTBUS on ADAC (2012) 2003.
11
E.coff In-housed method based Est. <10 culg - -
on ADAC | 2042 ) 936
03
Enterococc Compendium of Method Est <70 cfulg - -
for the Microbiological
Examination of Foods |
APHA):2001 (Chapter 3)
Clostridivm FDA BAM Online:2001 { Es<B cfulg - -
parfingans Chapterig)
Saimanella spp. 150 85732017 kot Detected in25g - -
Listena 150:11280-1:2004 Not Detected in25g - -
manocyiogenss
Campyiobacterspp. | Campylobacter spp., 150 Not Detected in25g - -
1027212008

Bemarks, Est = Estimated Count
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Tael#3511059 103 ASTM E679-04 (ASTM International 2171 2011 gnadeuil 8¢5z
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Y 1 v ' Y1 A A 3 2 < A
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(nau Soy sauce sHaaual Soy Sauce Flavor PSS2304 158N KH Roberts (Thailand) Co., Ltd.) 1@ Eltfdj}

[

A v A 9 [ [ o 9 A & A ax dy
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a s Y 9 A Y 9 A 4 A
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19 “S” A9 §13920818 NaCl 0.03 mM, “S1” A9 §1385018 NaCl 20 mM Lag “A” ANUNIVUUNAY

v [ 9
YOADUNADINTLAVANUTNIUY

1.3 Msendudnaaeu



76

Y A v A 9y o o == Y < o IS Y ax Y
Anageuiiriumsaadenlude 1.2 huhimsinduldiduinasiaanunudieismsaauilas QDA
@ < < o { o o
Taoldanuuzquamausman Wudnvuzilddndu sinsdadusunsensiudnaaon liaw

v v Y Y '
w55 lums i seausadudiun IFsznamsindu 40 527w dlaias 4-5 a5e aFeaz 1 52109

E4
A v A

g =
ﬂluﬂﬂuﬂ’]ﬁpjﬂllﬂ\iu
€)) m‘sﬁmuﬂmiazmmnaﬂmmgm HAZSTALANNAN

Y
fudnagen 11 7 au anassaunulumsldamsazaenasgiv 3 szauany

v 9

udu Aredeensazaeindonasgu (S1, S2 uag S3) nazruaszaud e ldnnanaFuduns
9
(line scale) AIME1I 150 mm Ad1l
= A 1 Y a A
S1 11803 10T NaCl 0.29% aza181i1 100 ml) 9091999 Av 15 mm
Y
S2 11604 1NfiD NaCl 0.52% aza181i1 100 ml) A81984 Av 90 mm
Y
S3 111604 @D NaCl 0.67% aza181i1 100 ml) §A81999 A 120 mm
2) MmstlaruTHAY

geniumsindu snmsindugnadeulitinnudunemsldananas 1z

9 I o @ @ 1 o Y o
AIMULUVNUBDITA LAY Tﬂﬂ‘ﬂ'lﬂ'ﬁﬂﬂguag 1 ¥U. AUATVY 20 ¥U. AIDYII S1, S2, S3 Qﬂu'llﬁuﬂslwvl']ﬂ’lﬁﬂﬂ
a ¥ Vg . 7o ' 2 Fa oy ¥ Y A
Iﬂﬂnunﬂa“ﬂu mouth cleansing Lﬂmcnﬂ']ﬂu@ﬂ'ﬁw']uslumu@ﬂuu o @Wﬂﬁ@ﬂﬂ\?ﬂquﬁqu'ﬁﬂiﬂﬂﬁﬂ
Y 3 Y Y A o ~ A A
5311!53@L]Jﬂj']lllﬂllhlﬂclﬂaLﬂﬂ\?ﬂﬂﬁ15a361ﬂu1@§§1u S1, S2 1ag S3 ll']ﬂ'i/]q@ Iﬂﬂilﬂ']ﬁ')ulllﬂ\uﬂu

Y
a [

1 Y [] [ =Y a d‘ 9J d‘ o = d‘
UINIT U (S.D.) 11&!@63@]’3@81\‘]%15:@11! ullllﬂ‘l! +0.5 cm W5 INToyaaUNnNATINTINITANAY Taen

U Q

9 9 ] <3 1 1 9 1 [l 1 Yo Aa P Y o
WTﬂQ‘VIﬂﬁ@ﬂﬂuiﬂiﬁi%ﬂﬂﬂﬁWNLﬂNLL@]ﬂ@TQ“\ﬂﬂﬂQNLLﬁ’JﬁQWa@@?ﬂ S.D. AauHuMsHnHY Apasiing

U

Y o <3

e [ [ [ [ 1< < [
yuuzlddnadouauainandivmnamssvisanuaunsensldeannsoldszauanuanla lndifnoenu
9
NIngu
(3) msnneluvupana
9 Yo % 1 A d‘ [ 9 9 1 = o ]
Anaaeuvz 1A UAI0619EITAZA18INA0 (NaCl) NTZAUANUTNTUAII 590 DIAIDE1S
A o ¥ g 29 v e v

naon MoNNANNFIIYNUIIRNATeD Tuvuasuil¥szoznaiveansin Uszaua 10 ¥u. Taaldy

d o 1 [
NUNINUAMNTHIUAID 1.3 2)



77

@) msindudugame

9 a [ [] d' Yy Y o [ a [ 1 d' 9
Anadevuilsziiudlede e lnianuniondmsuminaaouas lasaied1an 1y

H Y Y
NAABUNIAI0619HADN AIDE1INIATIIU LAZAIDEINNATUIT 1-2 daed19ludunenill¥szezinan

d o 1 [
v 3Hn Yszunar 10 w1, TaglFnaimuuamsduadds 1.3 (2)

WHan1Inaaay

= 2000

=

[~

4 1500 1264.91

5

© . 1000

am _

O s00

- & 142.62
- 0 e
-«

g Recognition Difference
=}

w

THRESHOLD

o ) 2 o ' v 9 <3 .- .
5$@mmmwmummﬂaumaﬁa’Jmﬁmmmimgimﬂn JEYET Recognition Threshold i Difference

Threshold Tua1saza1enas NaCl

dnadeu frmumsindu $1u9m 7 au szduanududuvesnauseasumidesenssudsaiy
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a [ 4 o o 1 [ a A
NRUFASHAAN MR FOANZNI1IaAINAD T1UIU 4 gas Taolidadiunduains1s Tae@unau

4 A A Yy 9 A 9 = ) A o & o &
HFREDUNADI NANUVUUHLTUAU ﬁ]1ﬂﬂ15ﬁﬂy11u UD 1 aﬂuwammm M4 E‘Wﬁ ANU

M319f 1 gasarunauseauzni1 (e : n5u)

d”JNN’dﬁJ aaInIuAN 0%KCl1 3%KCl 5%KCl
FoANZNI 1 100 80 80 80
‘1:!41 - 20 20 20
ﬂﬁu%ﬁﬁ"’smﬁm PSS.2321 - 0.0013 0,0013 0.0013
(KH Robert)
hdumey - 2 2 2
‘13']95]']’61‘1/13']51 - 3 3 3
Savory Enhancer - 2 2 2
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KCl - 0 3 5
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(¥U.) AN Mg/l
q@iﬂﬁllﬂll 9.95a ns 64.36
0% 3.15b ns 45.84
3% KCl 7.74 a ns 44.38
5% KCl 8.92 a ns 41.81

v o

v
HNYHA : AIDNHT “a” Lag b Tunwiatuaasnnuuana el e d UNNADA (P<0.05) “ns” Tu

v v

Y
LL‘L!’JGNLL’LT@Qﬂ’ﬂiJ%JLLG]ﬂGIN’E]EJNﬁUﬂt’hﬂﬂlﬂNﬁﬂﬁ (P<0.05)

1 < o o w N
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U a (Y d- Y A a d =
3. naaeumsgaNSUNandanlaeduslnatazIinszrasanad e
@ A @ s Y a <o 1 A o
NAToUANNFOLLATNITEONTUNAAN M N UADS 1nana Tl 01gznang 13-60 1) S1uau 26 Au Tuau
Y] Ja 14 o A v A a = a @ 1 as
Flaviineemaas Useddl 2560 7N 17 91101 2560 a1 na Ty Tad yv1InedeveuLny 1asI5n1s
[ a [ J

NAFTIUANNBDY 1¥ANANIINBB VLUV 9-points hedonic scale HATAITIBUTUHAAN MG I aAALDY

yes/no scale WAN1TNATDLU HAAIAIATT19N 3

M319d 3 AzHUUANUYE LA MIERNSUNASMaIsD ANz NS 1IgATAIUN LAzsEaUZNS 1IgATAn

1nde

QUMW HansaseaNzni HansaseaNzniN
gasnd (0% KC) gasaaInas (5% KCl)

LAZUUUANNFOU (ASLUU) 6.23"+1.42 6.31"+1.57

2.M3BOUTUNAANUN (%) 76.92™ 76.92™

Y]

9
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= < J
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ngaY gasl  gAs2  gas3

(%) (%) (%)

e lnduen (n3) 95.51 9551  95.51

danaes (NS) 2.39 239 2.39
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foarulldaumeannlsanasadonausanaz 15a1ia1e'ld 35,000 18601 Tuilszmeaansiserandng
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Use healthy oils (like
olive and canola oil)
for cooking, on salad,
and at the table. Limit
butter. Avoid trans fat.

(with little or no sugar).
Limit milk/dairy

(1-2 servings/day) and
juice (1 small glass/day).
Avoid sugary drinks.

The more veggies —
and the greater the
variety — the better.
Potatoes and French fries
don’t count.

Eat a variety of whole grains
(like whole-wheat bread,
whole-grain pasta, and
brown rice). Limit refined
grains (like white rice

HEALTHY
PROTEIN and white bread).
Choose fish, poultry, beans, and
nuts; limit red meat and cheese;
avoid bacon, cold cuts, and
other processed meats.

gﬂﬁ 1 Healthy Eating Plate & Healthy Eating Pyramid

Eat plenty of fruits of all
colors.

@
\k STAY ACTIVE!
Yy

© Harvard University

Source (Harvard School of Public Health, 2013)
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http://www.foodnetworksolution.com/wiki/word/2077/omega-3-fatty-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B9%84%E0%B8%82%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%AD%E0%B9%80%E0%B8%A1%E0%B8%81%E0%B8%B2-3
http://www.foodnetworksolution.com/wiki/word/1651/linolenic-acid-%E0%B8%81%E0%B8%A3%E0%B8%94%E0%B8%A5%E0%B8%B4%E0%B9%82%E0%B8%99%E0%B9%80%E0%B8%A5%E0%B8%99%E0%B8%B4%E0%B8%81
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http://www.foodnetworksolution.com/wiki/word/0313/fat-%E0%B9%84%E0%B8%82%E0%B8%A1%E0%B8%B1%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/3646/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B8%B1%E0%B8%9A%E0%B8%A2%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/3646/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%A2%E0%B8%B1%E0%B8%9A%E0%B8%A2%E0%B8%B1%E0%B9%89%E0%B8%87%E0%B9%80%E0%B8%AD%E0%B8%99%E0%B9%84%E0%B8%8B%E0%B8%A1%E0%B9%8C
http://www.foodnetworksolution.com/wiki/word/1176/protease-%E0%B9%82%E0%B8%9B%E0%B8%A3%E0%B8%95%E0%B8%B5%E0%B9%80%E0%B8%AD%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1857/food-allergen-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%81%E0%B9%88%E0%B8%AD%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B9%81%E0%B8%9E%E0%B9%89
http://www.เกร็ดความรู้.net/%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B9%82%E0%B8%A2%E0%B8%8A%E0%B8%99%E0%B9%8C%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%A1-%E0%B8%AA%E0%B8%A3%E0%B8%A3%E0%B8%9E%E0%B8%84%E0%B8%B8%E0%B8%93%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%97%E0%B8%B5%E0%B8%A2%E0%B8%A1/
http://www.เกร็ดความรู้.net/%E0%B8%AA%E0%B8%A1%E0%B8%B8%E0%B8%99%E0%B9%84%E0%B8%9E%E0%B8%A3%E0%B9%84%E0%B8%97%E0%B8%A2/
http://www.เกร็ดความรู้.net/%E0%B8%AA%E0%B8%B5%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%88%E0%B8%B3%E0%B8%A7%E0%B8%B1%E0%B8%99/
http://www.foodnetworksolution.com/wiki/word/1331/spice-%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%97%E0%B8%A8
http://www.foodnetworksolution.com/wiki/word/0683/essential-oil-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%A1%E0%B8%B1%E0%B8%99%E0%B8%AB%E0%B8%AD%E0%B8%A1%E0%B8%A3%E0%B8%B0%E0%B9%80%E0%B8%AB%E0%B8%A2
http://www.foodnetworksolution.com/wiki/Pinene
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v o a o v a 4 1 J a ¥
ﬂmﬁﬂﬂ’)ﬁq@‘ﬂ ﬂ'liL!f]Ji:.]iﬂ ﬂ'litjﬂJGl'JE]fJN'JLﬂi?gﬂﬂmﬂWWTINlﬂﬁ NIYNIN LFU A1 aw ﬂimmmm%u

a o 4

o ]
ﬂ%ll']miclﬂaﬂll NATOUNITYDUITU L!agﬁﬂy']@']f?!ﬂ'ﬁlﬂuwaﬁﬂmm

o ! 1Y J
7. madsziiumseaniunazaNNAMRHYR L3I nANNAeNANH MM

(Y] Y 9 [Y]

Anpanmmalszamduda auansuzilsing & anwunseu uazmseeniulagsiw arens

v A ya A g Y a 1 Ao o dy 1 Al o
ﬂﬂm@ﬂﬁj%ll‘mﬂuEjj‘UiTﬂﬂﬂqll‘VISﬂ?fGIJﬂTW%’@‘iJS‘iJ‘iJi%VHWIJ‘Ll?JGU‘iJLﬂEJU 81YTTNIN 20-40 1/ 919U 300

Q

a 1% [ I ] 1 o a [ {
AU ﬂﬁ%LNUﬂTSEJf’JNTUﬁ}'JEJﬁLﬂﬁ 0.01-14 wu. Taguuvanatlugenazmosuioana asn1s NN 1 NS

[

a a < a A ' a o W 2 a
UsziiuanuAamiuuesdus Inanlisoanbuzane (eanull ddawed wazumiulil)
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v v Y
M3197 1 dnauazmesuedng ﬁmmﬂszmumiaammm;j'miﬂﬂﬁsmumq ] AINLA 0.01-14

ana (¥a.) AesiNgang

0.01-2.00 lisousumniiga
2.01-4.00 lugansuunn

4.01-6.00 Tusausuihunana
6.01-8.00* 6.01-7.00 lgoniuidanilos

7.01-8.00 ﬂﬂugﬂlgﬂﬁlﬂﬂ

8.01-10.00 gaus U unaa
10.01-12.00 YONTUNIN
12.01-14.00 goUTVLINNGA

o A A
* ATNAQYVOIALNA ADNAT 7.00

a [y d
8. msﬁnmmqnmﬁuwaﬂnmm
as =< < a 19 Jq Y ¥ ] o Y o o
';‘ﬁmiﬁmg1a1qmimuwamnmmiw"lwamﬂmzﬂznaﬂumuuﬂ A9991AIAIANITAUNIN
¥ Y a o oo ' ae & 2y Y a o A 4 o A v ¥
@mmﬂwwammmumqmﬂi Eluﬂmi]ﬂﬂﬂu@mmﬂwwamﬂmmnmqmimmﬂm 8-10 IADU AYUU
=2 a ] a o J an L4 9 J . .
mammuﬂnmumqmimuwaGmmmTﬂm‘ﬁm@mimmﬂi@ﬁm:}mﬂ (Accelerated Shelf life Testing,
[ d { o [] 1 Y {
ASLT) (Singh, 2000) ‘lumiﬁgﬂmmﬁw%’amaﬂmﬁmﬂ ﬁmimmuﬁm‘wumﬁ'@mmmqﬂﬂfaﬂmfmaﬂﬁ
1 o Y 1 A A o Y a Y] ¢ A = o <3 tg g}/ [} Y
mmmuazmwuﬂiwqaanfm wior lvinaana@en@slusasusrvumeluszeznaiau saxselv
o a @ Eal o 1 1 < o o <
mmuawammmqmmﬂ"lﬁ'mumwumam uaod1alsnaiu miﬁuﬂuNamﬁmﬂmﬁmmqmﬁmu
a o 4 Y [ o 9 < Aa o o Ay [} ]
wamﬂmmmaimamammmm%magamsmﬂﬁaumqﬂmﬂ‘uwammm“luﬁmazﬂﬂﬁmm%uﬂums
y dy A a I a o P a o Y o o) [e) v o 1
mamﬂsQma@ﬂﬂszmumqmsmuwammmmqmm_]u 3 52aU 1aun 30 C,40°C uaz 50 "C gquAI0YN
A [ I o ] s A o w A Y =~ % ] YA
INOATIVAOUAUNINYN 15 U Wumaiuu 120 U (16 d1a1) a1 Y AoADUNTINAI0819 1911
YSaniiganenemsnadougaunIuaaaszezal lunInagey asvianslasuuilasvesdinilsn
v A a [ I'd ~ [ =
UAANAFUAUNTNVOINAANYUN (End of shelf life parameters, EOSLs) NINN1YNIN LagiAw Taun ardlu
9
= [ I [
3211 CIE Lab value (Minolta Color Reader, CR-10, Japan) 331UANVFY A1 aw LATANNUTINTDLIA
4 o ¥ v W < a ] o [ ]
Meansoaiaiioduria (Brookfield, Texture Analyzer) mqmimuwamnmmiuﬁmazm (ASLT) ®1/18n13

Auanaung Jugili 2
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Ans1zinanminaassdie Tusunsudu33Un9ata (IMP® Trial 14) g Excel® 2013 518911

I 1 ~ oA R a 4
HalJuANAY (mean) tazANDBAVULINTFIU (standard deviation) WATIEHANNLTLIIU (ANOVA)

~ 1 1 A v ax A Y A v 9
wazfFeuMeunNULANAINUOIAIRAEAIYID Tukey-Kramer (HSD) N3£AUANNUIFDNUTDYDL 95 (p

<0.05)

nsddonvaaeufigamail 2 seAU 1WU 30°CuaE 50°C
Step 1: AAR = Q10 ((AAT — AT) /10)
Step 2: AATD = DRTA / AAR
So: AAR — 2((50730)/10) — 2(2) =q
§ AAR = Accelerated Aging Rate
DRTA = Desired Real Time Aging (240 1u #38 8 lAow)
AAT = Accelerated Aging Temperature (50 °C)
AT = Sample Storage at Ambient Temperature (30 °C)
Q10 = Accelerated Aging Factor;
Q10 = 2.0 for industry standard and 1.8 for conservative option
AATD = 240 days/4 = 60 days
AATD = 480 days/d = 120 days Wufe dwAusegisundase VN 15 U AWATU 60
ez 120 11 @11150A1AN" 50018 Y0INENSMIN LA 240 Tu %38 8 Whaw uax 480
u vi3e 16 o Tnemsradeudusdnunm iSsufisutunmamiiesnaSus

ﬂiﬂilﬁaﬂmaauﬁqmmﬁ 3 S¥AU WU 30°C, 40°C wag 50°C
Step 1: AAR = Q10 ((AAT - AT) /10)
Step 2: AATD = DRTA / AAR
So: AAR = 20403010 _ 54y _ o
F1 AAR = Accelerated Aging Rate
DRTA = Desired Real Time Aging (240 1u #38 8 Liow)
AAT = Accelerated Aging Temperature (40 °C wag 50 °C)
AT = Sample Storage at Ambient Temperature (30 °C)
Q10 = Accelerated Aging Factor or Reaction Rate
Q10 = 2.0 for industry standard and 1.8 for conservative option
AATD = 240 days/2 = 120 days tiufie dnfufegianiinges nn 15 Yu auasu 120
Tu vise 16 dUn W anunsaAIansalenyvesnanin e 240 Tu vi3e 8 Weu oy
nyvaeuiviinaam WisuifeuiugaamiEuiy

an a

o a [ J J 1 @ o
PumeIguINannmal (AATD) Meldan1azisa (ASLT) Mgl 2 32AU 1ag 3 52A1

U

sifii 2

(aulasoin Singh, 2000; Suwansri et al., 2009; Permeation, 2015)
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10. #aN1INAavg
a o d
10.1 AMMNNIANMEMNUBINAANUN
{ { a @ 4 o 1 a @ 4
GHTN‘I?I 3 uazmsﬁ 4 ULFAAINUNTNNWNIYNINUDINAANUN waqmmﬂigﬂwmmammm

<3 ' o @ ' ' o o { 1 1
autinlnn 3 gas Timingaiie luanaaduunin (@13199 3) 150 A1 yield 531319 25.75-26.80%

Y] [

] 1 = Li’ 1 @ = ) A 2 1
l11J°1/\|°]Jﬂ'] aw Ll,a$1J31J1ﬂ!ﬂ’]'liJ‘Iﬂ!Lmﬂ@l'l\‘]ﬂl!f)fJNiJl!t’JﬁWﬂﬂJu (p>0.05) (MITNN 4) FIAT aw TTHIN 0.44 —

< ' =

= f 1 1 1w 1 a o Jd ° a 4 f
0.48 L!ﬁ%ﬂﬁNWﬂ!ﬂ’NN%uﬁﬂﬁzﬁ’JN 4.08- 4.90% *ﬂzlﬁl‘l’NﬂWﬂQﬂﬁ?’ﬂﬂﬂﬁ@]ﬂﬂ!%ﬂﬂu%}NQW JauUNIY Lglﬂ)'

@

a [

A A 1 a YR A d v A 3 o N ¥
LL‘Uﬂ“ﬂLifJu,axﬁ"laJmM’iﬂmiﬂJu"lﬂ clN?Jﬂ'JuJHJ1!ll‘lmﬂ“l/lﬂzﬁ’llﬂﬁﬂﬂﬂ@WEJﬂ'lﬁlﬂ‘Uﬁﬂ‘HVUﬂ\‘]Waﬂ ﬂ!mulﬂ
U (Lewicki, 2004)

H g Y] 4 a [ I'd
M15199 3 1NHUNMNALVDINAAN N (mean + S.D.) n=3

qn3 Usinaunde Nacl ifnludeda 100 thminrdaswel sahmiinde Nacl
AN (NTW) (M5N)
1 0.00 25.75+0.21°
2 0.25 26.20+0.36"
3 0.50 26.80+0.76"

3 A A W

v [ 9
* AU AGNUAIDNHIUANA AU TULUIAIAAINNUUANA NI NTBTIAYNNADA p<0.05

@

H 9
" annaglunuad liuanawededidedaynisana p>0.05

a [ s

1A A o o ) = A A Y Y o Y A o 1
ﬂ’]ﬁell@\‘lwaﬁﬂm“ﬂiﬂﬂfﬂﬁulﬂ ATUNANDNUNNUTNADUVUAD UV NFAUINRAITUATL 1 AN a bkl b

]
=1

A Aa 1 A A A = A 2 A4 a o 4
UNANINUINUIN DINHNANITNAADI (AT NN 4) WUN Lll@ﬂﬁil’]mlﬂﬁ@T“]ﬂﬂﬂuﬂa@qﬁﬂlwumuﬁwa@ﬂmm

' ) A y A 2 0o w ' < ' A A
CADUVTIUH ADUVUNUVIUNIUATIAY ?JfJNhlﬁanll ANUUANAI IABTINVDIT 13D AE (p <0.05) ¥d3

2 I '

a o J a1 U ] A @ < ' a o @
Na@ﬂmfa‘mmg]}u UANTISHIN 1>AE<3 lliJ3J1ﬂW'f)‘ﬂﬂ$ﬁ\uﬂﬂlﬂull@%}')'lwa@ﬂmmuﬁll@ﬂ@n\ﬂfﬂﬁ]u (Bodart

et al., 2008)

< a 1Y) 4 1 1 [ <3 1
ANWUUINTDU (hardness) UDINANNUN (@niNﬁ 4) UAITTNIN 308.67 - 567.33 g WINUINNINY

Y v
A XK 2

< a0 A2 A = = J 2 A a 2 s
wuQﬂiauummmumaﬂimmimmmaa‘limwmu (p <0.05) T]\?ul,u'f)\ﬁl'lﬂﬂiu'lﬂ‘lI‘ﬂflﬂﬁlllﬂa'f)lliﬂﬂ

2 = o

1 Y Y Y
iy azgeri v yeen lumasdulend o esuniu idegnsu 1 ulassadallsaulda

U

A ' P~ a =KX o ﬁldy a o é’ ' ﬁlg (Y
memumiaqumwgnqqm‘ﬂﬂmuamﬂmiwmmmﬂeuu ﬁﬂNﬁiﬁmﬂﬁﬂJW’dWﬂiﬂ‘iﬂU
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1 1 { - J a o 4 < 1
M3199 4 AUNAY aw ANUFU AT (L, a, b, C, H, AE) 1az Hardness voIwannmiduiinln 3 gas (mean + S.D.)

ETTRLY
ans aw mm%u L a b Chroma Hue angle AE Hardness (g)
(%) © (H)
1 0.48+0.01™ 4.08+0.90 37.5042.54" 1.87£1.64°  20.53+6.73°  20.53+6.73°  83.75+4.12°  2.52+0.90" 308.67+16.56°
2 0.47+0.03 4.90+0.19  35.16+1.74° 0.87+0.25°  21.15+1.94°  21.15£1.94°  87.37+7.90°  1.85+1.57" 350.67+21.40°
3 0.4440.01 4.86+0.90 39.1243.67" 5.14£1.12°  23.95£3.43"  23.95+3.43"  97.23£2.45"  2.29+3.06° 567.33+12.81°

A W v

[ H Y
“ AundenNuA2 ﬂ‘]slilmﬂﬁNﬂ‘L!Gl,‘L!!,L‘L!’JGN!,L’ﬁ'ﬂ\‘lﬂ’ﬂlllLG]ﬂG]NﬂElNllu‘(’lﬁ1ﬂﬂul‘ﬂNﬁ'ﬂ@]p<0.05

4 v
" annaeglunuad liuanawededideddynisana p>0.05
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10.2 paUMUManiive Wan o)

a J a = a [ 4 <3 1 Y a oA A
nan1sangzidSua Txdeulundanusiauiinln 3 gas mndesdfianisnarsiidiunms
@ { 1 a @ [] a [ I'd 1
FUT093IAIFIU 1SO17025:2005 (1135199 5) wuNUsua TaRey Tudlredranaasusigas 1 Uad
o o <3 a A = o
0.44+0.01% dmsugas 2 uazgas 3 enilulsuiannie Tafounas 150 0.96+0.03% taz
o w < 1 = Y 1 a A =
2.1140.06% A&1aD (MaruIn 1) sgdunlugas 1 asrony Ta@euin lulimsdunie Imfsuaae
o . =Y { [ 1 o
156 F915ua TRennasraialau1anaIuney Baking soda (Sodium bicarbonate) LAaLIIAMTAIUIN
a I'4 a
Y TyReuaininae Ta@eunas lsalugas 2 uaz gas 3 wu Ta@ouluin 0.82+0.03% uaz
o w ~ =Y = I~ 1 g’; 1 1 [ A =
1.29+0.02% Aud1ay (13199 5) uaz Uswa Tdsauluauiinlang 3 gas lduana 9y (p > 0.05) Ao §
A1TLHIN 78.19-78.80%

51 5 5 Tlsdu nazilSnalsdoulundaduaiauiinla 3 gas (mean + S.D.) n=3

YS1naunae NaCl 1Ay HAATIZHHEAN AN iy
q93 asludrumey 100 N5y Wosllfianmsnaie* Ysuna Taaewy
GEED) Vawnde  HSwalilsdn lundadusd
NaCl (%) (%) (%)
1 0.00 0.4410.01° 78.19+0.02"  0.44+0.01°
2 0.25 0.96+0.03" 78.66+0.13 0.82:+0.03
3 0.50 2.11 +0.06" 78.80+0.30 1.29+0.02%

v W

] v Y
“ AURAeNUAONBIUANA NN TULLIAITAIANNLANA NBI N UTIAYNNADA p<0.05

(Y A v o W a

v [ 9
™ aundenia0nys lunuas binanaedniivednynedda p>0.05
* 519a210eaMANUIN 1 **1531 lwaen (519azeealuaInNuLIn 1)

#x% 9[5101 TP (%) =0.44% + [NaCl]*CF; CF (Conversion factor) = 23/58 = 0.40

a o d

a o Y Aa AT
9.3 ﬂ1§1|§$!3~l‘L!ﬂ1§EIE)NﬁJ"UENQﬂiiﬂﬂﬂﬂﬂﬂwﬁﬂﬂm“ﬂ

o a [ I < 1 1 A o é! a Y o ~ ]
fﬂi‘(’J’E]iJiUEI,Uﬂﬂ!fI'IWGU@\?NﬁﬁﬂmcﬂﬁLLUﬂUlﬂq@iﬁ'NG] NNANUIVU ’]JimiJuIﬂEJQVIﬂﬁ’EJUW'JUhJVIVbJ

] = o [ [ =) v A 9 Y 1 a 1 1
AUMIHNA TN 300 AY Tudsr ey Tan Aamenvindaulatnisumsdssiy lalaguain een

[

o ° [ 1 < a [ 2 a
Masneauuaue Lazyeus sz muvuuvVAg? W%ﬂllﬁuﬂ ﬂﬁZLiJUﬂ'lﬁfJﬂllﬁiJﬁ}']u% NAU TAYIN

a o 4

Y ¥ = = ' =
ANNIDV 1AZANNYOU IATIN AIBNTIHAZIUUIN 0.01 DY 14 (131990 1) WUIWARAMNANTLTI
TmRenanuiimseensvludiu & nau nazanunseu luuanaeny (»>0.05) Feghszauthunaiada
[ A 1 v 9 a 1 Y a Y A a [ S
gaNTVIIN (15197 6) AIUMTBONTUMUTANIA WU JUT Iaalvazuuumasgegalundaduanng
Pna Tafen 0.82% 1udo gas R taz gas 2 ogluszaufieoniuun (11.03+2.73 uag 10.07+3.38) 1

1 @ o = 1Y o A 9 Y FY 2K o v 9
HANANNU (p>0.05) Lla3‘Vl"li!@\?mfl')ﬂ’].lﬂ”lifl@llﬁll]ﬂﬂi?ll (11590 6) ﬂch’iNaﬂaTﬂﬂaﬁﬂUﬂ’]ﬁﬂ@NﬁﬂﬂTu
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TAIA (10.5942.81 1AL 10.4143.02) dmfunansusigas 1 uazgas 3 nlUSua ls@eou 0.44% uaz
1.29% TiAzuuunsepusuausasIa nazn1seonsu Iassiuvesogluszaulunais (s.31+3.09,
8.29+4.03; uaz 8.61+2.73, 9.18+2.95)

{ @ = 1 a @ o 4 § 1
M543 6 AZLUUINAINTEONSUVDIS InareRaASMAYUNVVIAGINND |n (mean + S.D.) n=300

v 1 v Y
* AR AeNUAITNBINUANATNNU IULUIAUTAIANUUANA BTN NN BT A YNTDA p<0.05

o
Y

" aundelunuias inenavediiisdynedda p>0.05 * gas R fv gas 2

#* 193 U1EANUHLOUDIAZUUU IUAITIN 1

gns M3gaNTY
a’ néu smnﬁ AIUNIOD Tmmm

R* 9.35+2.75 " **  8.69+2.47"  11.03+2.73"  9.03+2.67" 10.59+2.81°

1 8.75+2.90 8.31+2.43 8.31+3.09" 8.9242.66 8.6142.73"

2 8.82+2.98 8.24+2.41 10.0743.38"  8.93+2.69 10.41+3.02°

3 8.76+2.79 8.13+2.73 8.29+4.03" 9.05+2.64 9.18+2.95°

[y d

a < Y a d‘d \J a
ﬂ]1Nﬂﬂ!“r‘i1—!ﬂlﬂﬁﬁjﬂ§1§lﬂﬂ3~lﬂﬂwaﬂ UN
A a < 9y a 1A o ' ~ 2

iﬂﬂN’ﬁfﬂiﬂ‘58LﬂJuﬁ?ﬂﬂJTNﬂﬂlﬂuﬂlﬂﬁﬁjﬂiiﬂﬂ NUIUNDUNNANHUL (FU & NAU LASAIY

1 v o W = ~ 9 a <3 A Aa A 1 ] @ 19 a
NIy 6&11H5$@1‘]Jﬂ']ﬁ\‘|‘1/‘|6@ (M1T1N 7) INIUANUAALTULIDY THYIN NUANATNDYNNTALIU L!,G]@,‘]Jiiﬂﬂ
v 1 a =) < ' a o J AA & 2 = Ao w 2
muclmymu 70% nmmmmmammmqm R uazqm 2 ‘animmTGmmm 0.82 % UIHBINNIAINOA

Y a =~ =\ < 1 R A A = a Yy A ~ <3
QU‘iIﬂﬂLWEN 20% nmmmumqm 1 mnﬂammhman 0.44% FABINADUVNIA VUSNAITNIHU

)}

[ 1A a 1 a o 4 2 A (A a < 1
drulvgiinn 70% Aawaasuaigas 3 FelUsuiala@en 1.29 % saganoudiudy (lulduaaq

9

2 9 < 9y A
iwazma@mayjammmumamuﬂﬂﬂ)

A a < Yy a A a o J 2 dal '
MINNN 7 mmmmumm@uﬂm‘nmaNammmmummﬂmmmua”lﬂ (n=300)

ANNAATIU (NANI 70%)
- 2 -
ga3 a nau AV ANNNTOU
R* MAINDA AMAINoA AMAINDA AMAINDA
o % = o % = o % = o % =
1 Maaned Maanea Maanea Maanea
o % = o U = o U = o v =
2 Maaned Maanea Maaned Maanea
o w = o w = [ 9 < o w =
3 Maaned Maanea ADUVIUAY Maanea

*gA3 R Ao gaT 2
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9.4 M3AnEIIYMSIHUNAAH N
~ v A a ] 4 ~ <3
M13199 8-13 uaz 31 8 (A-0)-31 13(A-0)) taARslAMNINVDINAANUIN 3 FATNIZELMIIND
o [ A <3 [ A 49! ~ ~ L= 1 dy
120 U Wu Weszeznar lumsnusavunuyy Inslasunilasn@ L, a, b, AE A1 aw uaz Anuiu
1 9 A =] ~ a [ 7 A 9 . 1 ] ~ [
9019919 tlo1lSouiounInHaan M AN I3 UAY (Storage time = 0 day) U LUy INHONIZTTUNANIT
~ A o < v A a g}/ v = 1 [
nasulaangany aasaszeznIsny 120 7 NYUUYUNT 3 52AU FI9INAIANUUANAN TABTIN (AE)
= A 1 g’/ dy A a Y] P o o 1 1 <
Huan1znal AE ¥1an71 3 nadionaistnnanuulsdsduvesnaasamniiiuian g1 lsnaiuy
Ad o A o s ~ ~ ll ~
AanATLezNAMNUSNEINAAA M 1UMNIN AE Tamaesenine 1>AE<3 (15199 11)
' a A = A A A 2 A 5 O 1
A1 aw tag Ysuiuanusu wasuudaslasldSuannuyu (p<0.05) tioszeza UALINNUY
~ (=Y [ d v [ Y A [
(7135199 12-13 uaz3d 12(A-C) — 13 (A-C) ) (p<0.05) UANAAAUNIINIANNNTD VLI INAIABINY
a [ S Y v Ao Y a oA 1 S 9
HannuAEuAY nadou Taninideludewljuams (luudaasneazideavestoya)

ao l-ﬂy = a o ' < ' () 1 = o a o 4 <3
Qm%%ﬂummsaaﬂﬂ?mmimmEJaJGluNaﬁﬂmmmmﬂ”lﬂhluuﬂﬂﬂm 50% MNYUNUNAANUNTLUD

ax A = Y A A Y Y
gostnadal TaReu)seunas 1.29+0.02% 1MiMaoiNed 0.44+0.01% uaz 0.82+0.03% lasdus Inaliinig

Y
% 1

o Aa o 4 3 I Aq ya ] o dgw 1
YONTUNAANUNI 2 FAT @fJNlliﬂ@ﬂilﬂiﬂWﬂWﬂ“D’ﬂthq@iﬂﬂ ﬂ%u“ﬂ’)ﬂﬂﬂ!ﬂTWhlllﬁnﬂﬁﬂllﬂﬂﬂ’ﬂu

P
1 A

1 a o 3 o a o 1
LL@]ﬂﬁNN’d@]ﬂm"ﬁ’% 7 aw LLAZAITUTU @aﬂﬂ33ﬂgl’mﬂuﬂWi‘ﬂﬂﬁ@“ﬂﬂﬁLﬂUﬁﬂEWWﬁﬂﬂm“ﬁiuﬁﬂT}glﬁﬁ

a [ 1

4 4 3 Aa o ' Y 4 {
18 lumsananisal ogmanuraanus awnsadsl lduilenagoufigungil 3 52AU 15U 30°C, 40°C
v < J a o s Y o A A v A
1Hag 50°C HUIU 120 IU ﬂmmiﬂﬂmmimmqﬂjmwamﬂmm Ul@ 240 U 1179 8 IADU Tﬂﬂ@i’;fﬂﬁﬂﬂﬂ%u
= [ A 9 A A 4 A ~ A a o 1
AUNN L‘]F.iﬂumimﬂ‘lmmmmimm HAZINUANUIFDUU LSJULII%EJUW]EJUT]Q'MWQN 2 AU 30°C LY
o &y A o Ao a o 2 £ 9
50°C UTU 120 U ﬂvl,jJWUﬂ'lﬁlﬂ'ﬁﬂullﬂﬁ\?ﬂl@\?@“ﬁﬂﬂﬂ!ﬂ’]?‘lﬂﬂfﬂﬁ]uiuWﬁ@ﬂmcﬂ Glul‘].l@ﬂ@]uﬁ’lll’lﬁﬂ
J a o Y ¥ = = i <3 o ¥ Aa A a 79
ﬂ’lﬂﬂ’]ﬁm@’lqm’ﬂ\mﬁﬂﬂmmq@u'luﬂﬂ 16 190U ’E]EJ’]\?lliﬂW'IN NITVYIINTAINAUBIN D B @ﬂﬁgﬂ’ﬂrﬂﬂ'ﬁ

9 a = < a o EL a 1 Y] Y T Y 1 @
Glmwm‘imWﬂmmqmimuWa@ﬂmmiuﬁm’wﬂﬂ@lﬂi}ﬂﬂ”lﬂﬂumfmﬂﬁ@‘ﬂﬂWEJMi‘Tm’JmNmEquﬂu
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d‘ d’ = a ] 4 dy i} = A 1 [ I 9 1 ~
M1319N 8 ua:gﬂ‘n 8 (A-C) A4 L value sumwammmmummmmmﬂma”lﬂ‘nmﬂaaiuﬂ‘%mmummq 339AU ‘VIﬂ’GT’E]TJEHQﬂﬁLmJﬂWGlG]ﬁﬂTJ%LN (ALST) W

QNI 30, 40, 50 °C WU 120 JU (mean + S.D.) n =10

Storage Sodium 0.44+0.01% Sodium 0.82+0.03% Sodium 1.29+0.02%
time (Day) Storage temperature Storage temperature Storage temperature
30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C
0 37.50+2.54""° 37.50+2.54™" 37.5042.54""° 35.1641.74""° 35.1641.74"" 35.1641.74"" 39.1243.67"" 39.1243.67""° 39.1243.67""
15 34.70+1.30™" 35.61+1.28"" 36.11+2.93™ 34.44+0.84™" 35.14+1.53™" 34.37+1.18"" 35.02+1.73™" 35.71+1.49™" 36.13+2.43™"
30 35.96+2.47"" 34.48+1.23™" 36.1342.02"" 34.65+1.18""° 35.5042.21™" 34.36+1.01"" 34.4241.28"™" 35.2142.17™" 35.79+1.85°"
45 34.90+1.11™" 34.80+1.06™" 33.92+0.81™" 34.75++0.89™" 33.88+1.57™" 34.85+1.13"" 35.60+1.14™" 35.51+42.02™"° 35.01+2.48""
60 353142.29™" 34.28+2.17"" 33.95+1.58"" 35.21+1.51™" 33.76+1.99"™" 33.1141.07"° 34.65+1.27™" 35.5442.24™" 36.0241.72""
75 34.13+2.10™"° 34.86+2.10™" 34.32+1.38"" 34.55+1.54™" 33.58+1.32™" 34.56+1.41"" 34.09+1.57™" 34.33+1.46™" 38.35+1.90™"
90 34.05+1.34™" 34.36+1.24™" 33.04+1.38™" 33.0040.90™ 34.70+1.37"" 34.26+1.60™" 35.02+1.24™" 36.19+1.48"™" 33.48+0.80"C
105 33.77+1.25™° 34.70+2.02™" 34.10+1.22™" 34.02+1.31™" 33.96+1.19™" 35.11+1.53"" 35.46+2.32™" 34.50+1.48™" 36.90+1.64™"
120 35.00+1.06™" 34.07+1.62"" 33.89+1.72™" 33.99+1.67"" 33.69+1.92™" 32.98+1.47" 35.38+1.24™" 35.15+1.56™" 33.38+1.76""

a-d A-C

o 1Y

" aunasluuuiueu luuanasedsliveddameada p>0.05

]

9 w a

T v ;
mmﬁaﬁﬁmanymmfmNﬂu‘luuummaxumuauﬁgmazmmrﬁ'wﬁ’umm Sodium !,LﬁﬂQﬂ’ﬂll!,mﬂﬁNi’JEJNﬁUEJﬁWﬂﬂJ‘VINﬁﬂ

f p<0.05
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L-value

(B) 0.82+0.03%Sodium (C) 1.2940.02%Sodium

(A) 0.44+0.01%Sodium
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d‘ d’ = a ] 4 dy i} = A 1 @ I 9 1 ~
A3 NN 9 !!ﬁ%g'lh’l 9 (A-C) 714 a value mmNamﬂmmmumummﬁnﬂma”lﬂ‘nmﬂaaiuﬂ‘%mmummq 339A1U ‘VIﬂﬁﬁ]Dﬂi&gﬂﬁlﬂﬂﬂﬁi@]ﬁﬂﬂ&iﬁ (ALST) W

NN 30, 40, 50 °C WU 120 I (mean + S.D.) n =10

Storage Sodium 0.44+0.01% Sodium 0.82+0.03% Sodium 1.29+0.02%
time (Day) Storage temperature Storage temperature Storage temperature
30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C
0 1.87+41.64™™  1.87+1.64™"° 1.87+1.64™" 0.87+0.25™™ 0.87+0.25™™ 0.87+0.25™™ 5.14+1.12"" 5.14+1.12"" 5.14+1.12""
15 0.84+1.23™™  0.99+1.15™™ 0.78+1.50™" -0.03+0.66™" 0.67+0.74™" 0.67+0.74™" 0.13+1.15"" -0.09+1.41™¢ 0.95+1.23"**
30 1.08+1.63"™  0.68+0.64™"° 1.39+1.04™™ 0.20+0.63" 1.2241.37™" 0.48+0.67™" 0.08+0.67" 0.20+1.35™" 0.91+0.82™""
45 0.9310.96™™  0.81+0.45™™ -0.17+0.98"" 0.45+0.83™" 0.22+1.07"" -0.04+0.89"° 0.75+0.64™" 0.85+0.96™" 0.16+0.94"
60 1.17+1.14™" 0.80+0.50™" 0.80+0.50"" 0.67+0.74™" 0.27+0.87"" 0.03+0.78" 0.58+0.94™" 1.28+1.65™" 1.22+0.36™"
75 0.64+1.02™"  0.6240.72"™ 0.71+1.10™™ 0.57+0.69"" 0.40+0.80™" 1.40+0.36"" 0.31+0.82°° 0.62+0.87"" 1.88+1.40™"
90 0.42+0.85™" 0.55+0.79™" -0.14+0.88"" -0.57+0.46" 0.68+0.92™" 0.97+1.00"™" 0.25+0.75™" 1.41+0.81™" -0.41+0.34"
105 0.33+0.99™¢ 0.80+1.36™" 0.66:0.98™" 0.50+0.74"" 0.41+1.07™" 1.35+0.76™" L11+1.17"" -0.12+0.95™¢ 1.93+1.08™"
120 1.00+0.65™" 0.70+0.75™" 1.14+1.47"" 0.69+0.67™" 0.87+0.95™" 0.43+0.55" 1.32+1.00"™" 0.45+0.85™" 0.48+0.90"""

v '

adA-C 1A Aa
AURAYINUAIDNYILUANE
v

ns,NS

1Y

annaeludwazuuiveu liuanaved s liisdraneada p>0.05

]

FJ v
Nnu“luu,mmua:umuauﬁumzmmmﬁ'mﬁ'umm Sodium LFAAINNULUANANDYIN

o a

Tiedan1eana p<0.05
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1A a o J 2 X A A 1 o < Y ' =
M1519 10 tag E'll 10 (A-C) Ad b value mmNamﬂmmmummmmmﬂma”lﬂmmﬂaaiuﬂ‘%mmummq 339A1U ‘VlﬂﬁmJE]TQﬂ1§LﬂUﬂ181@ﬁﬂTJ$L5\‘1 (ALST) W

QNI 30, 40, 50 °C WU 120 JU (mean + S.D.) n =10

Storage time

0.44+0.01%Sodium

0.82+0.03%Sodium

1.29+0.02%Sodium

Storage temperature

Storage temperature

Storage temperature

(days) 30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C
0 20.53+6.73™"  20.53+6.73™"°  20.53+6.73""" 21.15+1.94™  21.15+1.94™™  21.15+1.94"° 23.95+3.43"" 23954343 23954343
15 22.09+1.88™"  22.10+1.64™"°  22.68+2.42""° 21.00+1.13°™ 21.65+1.70"™™  22.09+1.85""° 18.68+5.82°" 21.33+2.59*®  23.90+2.16™"
30 21774297 21.38+1.10™"  22.93+1.65"™ 21.02+0.93™ 22.04+2.46™°  21.84+1.21"" 20.64+1.14™*  20.09+2.59*° 22.49+1.89™"
45 21.76+1.12"™" 21.94+1.18™%  19.96+1.25™" 21.4741.29°N  21.10+1.44™™  21.31+1.58"™ 22.28+1.04™"  22.91+1.74"™ 21.77+1.92™"
60 21.43+2.96™°  21.51+1.02™"°  21.84+1.00""° 22.88+2.00™"°  22.01+2.100™™  20.87+1.74""° 21.87+1.82°N  23.82+43.10™™  24.09+2.21°"
75 21.94+1.92™%  22.65+1.80™"°  21.99+1.68""° 22.48+1.34™N  2224+41.79™™  22.76+1.77""° 21.94+1.40™° 21.98+1.40°" 25.19+1.30"
90 21.41+2.19™%  21.81+2.33™"  21.63+2.95"" 19.50+1.36™" 22.16+1.33™"  22.83+1.50"™" 22.88+1.73"*  2428+1.28a"  22.07+1.22""
105 22.46+236™°  22.97+225™"  22.98+1.40°" 22.02+1.18™%  22.42+1.54™%  24.33+1.46" 24.85+2.64"™°  2295+1.13"™  24.90+3.68""°
120 23.13+1.74™%  23.53+1.88™"  22.85+2.08"" 23.11+1.15"™ 22.66+1.94™  23.00+1.84""° 24.09+1.54™™  23.93+1.68°"  2325+1.75""
r4A% g defitmsnusuandniulunduaziuenfiudazaududues Sodium HAANANNUANANDE NN BT IAYNINGAA p<0.05
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' [ a o ' dy d!y A A =Y 1 o <3 Y
M99 11 Uag E‘]J 11 (A-O) L!ﬁﬂﬂﬂ’lﬂ'ﬂﬂll@]ﬂ@’l\?IﬂﬂijN AE "’U@\TWa@ﬂﬂ!mmuuﬂ]ﬂLﬂfJ')i]’lﬂLu’E]hlﬂ'ﬂlllﬂﬂ'ﬂGlUﬂ53J’|ﬂlu@ﬂ@1\1 339A1U 'ﬂﬂﬁ'ﬂﬂ'ﬂ'IQﬂWﬂﬂllﬂWﬂgl@

AN1I2159 (ALST) NQaungi 30, 40, 50 °C WY 120 TU (mean +S.D.) n =10

Storage time 0.44+0.01%Sodium 0.82+0.03%Sodium

1.29+0.02%Sodium

(Day) Storage temperature Storage temperature Storage temperature
30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C
0 2.5240.90™™° 2.5240.90""° 2.5240.90™" 1.85+1.57"" 1.85+1.57° 1.85+1.57™" 2.29+3.06™" 2.2943.06™"° 2.2943.06™"°
15 1.0241.02™° 2.40+1.40"" 2.81+1.48™" 1.44+0.87"" 3.00+1.61™" 2.55+2.06""° 1.99+1.18™° 2.36+1.78"™" 3.03+2.22™*
30 2.4242.98™* 1.59+1.07"° 2.14+1.47™" 1.50+1.11™"° 2.3742.67°° 1.78+1.49"™° 2354137 2.69+2.01™"° 2.5140.96™"°
45 1.80+1.11™ 1.62+0.60°"° 1.63+1.60™"™ 1.63+1.37"™ 1.7241.30™™ 1.7741.37° 1.25+1.15™° 2.90+1.46"" 2.04+1.14™*
60 2.61+1.62"" 2.84+3.33""° 2.6242.56"" 2.02+1.90™" 2.4542.06™" 2.59+1.99™" 2.35+1.00"™" 3.9342.11™" 3.0442.03™"
75 2.68+1.21™° 2.96+1.52"" 2.55+1.83"" 2.56+1.17"" 1.7841.04™° 2.47+1.51™" 2.60+1.94™™ 2.82+1.80™™ 2.68+1.54™"
90 2.74+2.48"™" 2.97+1.88"" 2.98+1.49™" 2.81+1.64"™" 2.48+1.24™" 2.35+0.89™" 1.90+1.32"" 1.91+0.76"" 2.45+1.38"™"
105 1.7640.49™° 3.07+1.38"" 2.29+0.96""" 2.51+0.91™" 3.07+0.90™" 2.74+1.12"° 2.93+2.18™"° 3.09+1.23"* 2.4240.93"°
120 2.47+1.20™" 2.91+1.37°" 2.50+1.11™" 2.27+1.17°™ 2.38+1.66™" 2.41+1.33™ 2.59+0.77"" 2.23+1.39"™ 2.52+1.18"™"
a-bA-B ! A Aso o ' @ ¥ A 9 9 . ! 1A o aa
AP A unaeNUA 0N IUANA 1N U TUHLIALRZLUIUOUNUAAZA N NTUYDI Sodium HAAIANULANAINBENNTITIAYNINTDA p<0.05
Y
ns,NS A o 1Y)

annaeludwazuuiueu liuanaesaihisdrdnneana p>0.05

]

(A) 0.44+0.01%Sodium (B) 0.82+0.03%Sodium

6 6
: . e u’]-l ! W =
L-I-J 2 '.I. : ) 2 s TN - -
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d‘ 1 a [ 4 dy dy A A 1 ] <3 Y 1 ~
M1919N 12 Lag E‘]J 12 (A-C) a1 aw GljmNa@1ﬂmmmunm‘umEml1ﬂm@"lﬂ‘v111ma@°luﬂ£§mmtmﬂ&s”am 33AU 'V]ﬂﬁ'ﬂll@1Qﬂ15lﬂﬂﬂ181@ﬁﬂ13$L5\1 (ALST)

QUMY 30, 40, 50 °C WU 120 U (mean +S.D.) n =10

Storage 0.44+0.01%Sodium 0.82+0.03%Sodium 1.29+0.02%Sodium
time (Day) Storage temperature Storage temperature Storage temperature
30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C

0 0.48+0.01"™ 0.48+0.01"™ 0.48+0.01"™ 0.47+0.03"™ 0.47+0.03"™ 0.47+0.03"™ 0.44+0.01"" 0.44+0.01"™ 0.44+0.01"™°
15 0.42+0.01°™ 0.44+0.01"™ 0.43+0.01"™ 0.45+0.01°™ 0.46+0.01°™ 0.44+0.00°™ 0.42+0.01"" 0.46+0.01"™ 0.44+0.01"™
30 0.46+0.01"" 0.46+0.01"" 0.44+0.01"" 0.47+0.01"™ 0.47+0.01"™ 0.48+0.00"™ 0.43+0.01"" 0.44+0.01"" 0.42+0.01°™
45 0.47+0.01™" 0.4620.01™" 0.37+0.01°" 0.45+0.01°™ 0.47+0.01"™ 0.46+0.00""° 0.44+0.01"" 0.41+0.01"*"  0.42+0.00°"
60 0.49+0.01"" 0.46+0.02™" 0.46+0.00™" 0.50+0.01"™ 0.49+0.01"™ 0.50+0.01"™ 0.46+0.01*" 0.45+0.01""" 0.50+0.02""
75 0.45+0.01™" 0.4620.01™" 0.41+0.01°" 0.46+0.01"" 0.42+0.01"" 0.43+0.01°"" 0.42+0.02"" 0.39+0.02°"™ 0.4140.01°"™
90 0.47+0.02"" 0.48+0.01"" 0.39+0.01°"" 0.47+0.01™" 0.47+0.01™" 0.42+0.00" 0.43+0.01"" 0.39+0.00°"" 0.39+0.01°"
105 0.4620.01™" 0.45+0.00™" 0.37+0.01°¢ 0.43+0.01"" 0.44+0.01°"" 0.39+0.01"™ 0.40+0.01°" 0.42+0.01™"  0.36+0.01"
120 0.39+0.01™ 0.38+0.01°™ 0.36+0.01°™ 0.38+0.01°" 0.41+0.01"" 0.41+0.01°" 0.38+0.02"™ 0.37+0.02" 0.38+0.00""°

9 _ v a

[ [ FJ [l
AP G asnaenEsuana1enu Tui IRz INe URLAAT AN NV UUBY Sodium LEAIANNLANANBEN BT A YNINADA p<0.05

o

SIS 3

v 9
=N gymae lunuadazuuiueu luuanasedaihisdnyn1eada (p>0.05)
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. ¥ a [ 4 ¥ ¥ 4 1 o <3 1
M1 13 waz 31 13 (A-C) naaafSsanuanuduveswaaduaivunvuRednnile Inilnde lulSuauanaie 3 s2au nadevegmsnumeldaniizii

0.44+0.01%Sodium 0.82+0.03%Sodium 1.29+0.02%Sodium
Storage time Storage temperature Storage temperature Storage temperature
(Day) 30°C 40°C 50°C 30°C 40°C 50°C 30°C 40°C 50°C
0 4.08+0.90°™ 4.08+0.90"" 4.08+0.90™™ 4.90+0.19°™ 4.90+0.19™™ 4.90+0.19™™ 4.86+0.90""" 4.86+0.90™™" 4.86+0.90™™
15 5.5140.14" 5.03+0.40™" 5.45+0.53"" 5674025 5.90+0.06™™ 5.44+0.22""" 5.19+0.26"" 5.17+0.04™"° 5.74+0.08™"
30 4.82+0.12"" 4.67+0.02°*" 4.07+0.32"" 5.26+0.39"" 5.46+0.18"™" 5.57+0.51™™ 5114047 4.95+0.22™"™ 5.38+0.11"""
45 5.13+0.34™" 5.25+0.36™" 3.58+0.01"" 5.34+0.43"" 6.50+0.15™" 6.22+0.45™"" 4.91+0.65"" 5.33+0.17"" 5.05+0.08™"
60 5.06+0.11"" 4.45+0.05""" 4.09+0.60™" 6.01+0.11"™ 4.90+0.94™™ 5.55+0.08™"" 4.90+0.05"" 4.86+0.08™"" 4.98+0.60™""
75 5.01+0.06™" 4.73+0.07"""" 45140.27"" 5.78+0.20™" 5.34+0.11™" 5.63+0.09™"" 4.81+0.29"™ 4.96+0.28"™™ 5.00+0.19™"
90 4.48+0.05™" 4.67+0.04° 5.49+0.37"" 5.52+0.10™" 5.67+0.02"™" 7.03+0.88™" 4.42+0.03"° 5.97+0.98™" 4.04+0.02™"

105 4874090 5.60+0.10™™ 4.3240.07"™ 5.72+0.05™" 5.69+0.03"" 5.50+0.04™" 5.3310.07"" 5.23+0.10™" 4.42+0.97""
120 4.88+0.03™" 451+0.07"" 3.96+0.07"° 520+0.01"™ 4.95+0.18"™ 5.46+0.06™"" 3.75+1.09™" 4.78+0.06™ 5.12+0.23™""

a-dAB ! o, >

] ] 9 I
ANR[INY a’aﬂmzmﬂ(ﬂNﬂuiuummuazumuauﬁgmazﬂammafmgfumm Sodium LEAIANULANANDE NN B UNNADA p<0.05

ns,NS ! IS

v Y
mmaaiuummuasumuau"lMMﬂmqamwuaﬁw WUNNADA (p>0.05)

(ALST) ﬁqmwgﬁ 30, 40, 50 °C WU 120 U (mean +S.D.)n =3
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msmnaduny Mls tazmsasnmneiieiwansalinageunaia
a [ 4 < [ 1) 1 o 4 Y
1. wansmaiaudinln 10 409 q ag 25 n§u 1101 [65+10+Us59FUANRAIN 50 AUNUURG =150] =
275 UM AUNY FOIAY 27.5 UIN
A o s I Ty o v L o A
2. mansuauiinle doaman lana¥u 25% 11uAB (27.5%25)/100 = 6.88 LN

Y v
3. R2UU I1ANILADIVIY AD 22.5+6.88 = 29.5 ~ 30 LN

1. agdwamsiannwaniou)
aw a g [ ' @
HADINMIANYIITENINAINGIAAATIINAUTZNINAY 5200 UNT IUTZAVOAA NI TN
1 9 a a o J dy dy = A Y a o J
o115 Feliinandasasivuuyingnnie lnhidwiseanifSinainie Nacl dosasnnkaanaai
<3 AAo (] Y " 9 1 o I A A Y v
auingasinansimiteluiesnaialudesndi 50% s1uau 2 gas Wumamumadenldny

9 o a v Iq Y o Y Y a 1 A (=
Ausznoums lumsnanwannmal 1dasanuanudesnsuesdus Inanguithvuie Ao gas il

a,

[

AR = T = A~ = = Y a
maamwmmﬂimmhmw 0.44+0.01% LL@%’QG\S%NI%L@EJM 0.824+0.03% uﬁ'fmmsmﬂuwammm

A a g
Tugasinadeiiinge NaCl g4 2.11+0.06% visoaailuif5ua Tadon 1.29+0.02%

= =

a a [ 4 Y 1 4 a 19 Y
miﬂizmumqwa@ﬂmmmaimﬁmztﬂ ngunHu 30-50°C UIU 120 U HALIAATU

]

1 a o I'd I 1 A o J
ﬂmﬂ']Wﬁ}']uﬂ']ﬂﬂ']W WUIN Na@mmmﬁmqmimumuﬁa 16 Lﬁ'ﬂuiﬂﬂﬂﬂ!ﬂWWLL@ﬂ@TQ‘UTﬂWﬁﬂﬂﬂ!m
A 9 W ' Y} A o A 2
LTUAY (p< 0.05) LW]VIJJ‘W'LIﬂ')'liJLWIﬂG]'I\?@'luﬂmﬂ'lW‘l/'l‘]fﬂﬁ]‘L! NATDUNAIN 2 t;f@]i o q@ﬁicﬁlﬂﬂﬂ

= Jd o ] 1 < 1
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wedednninunslinageunialszamdudalasdnaaoninTssau wuNgasns nuna
=\ d’d [ 1 A =~ Al A =3 J 9
Wervnuniioasidivveunae Isfeunas linnomnas ITnunaiFouaas 156 25:75 uag 0:100 4
] [ @ a o s A @ 1 [ ' = A £ = A
nadov lsonsuludmaadusl iesnindredsaenaniisaun Meuau nazlisaveslany Aguus
o ¥ = A a = A o U A = Jd A =
AuuIuReNgATHI NNV NURN oA IdIuveunde IaReunas Isaaende TnundiTounae
s a e o {
1350 100:0 (gn3nIuRuUEeT5991U) 75:25 Az 50:50 WIINTITHAVANBUZNIUAT (115190 2) 1Az
Ysziunszamduda mnh 3 uaz 4) TagnuNNINEAATEINNUTATAIVAVYDI 1539111
Ay g’/ 1 1 % a = A =S d' a =S
ANUFUNIHUA lluanannunsnunaueannulugasaamae la@ey Tuvasns nunadernu
A = S d' 1 a =) 4& d' o a
gasaanaes Iy@euial a, 1ag pH NGINIINTNUNITEINNUFATAIVAVUDI LTI FuleInsn
U NUNY s U VAN YN STAMAUATHDDNTT AU IFIUTUIY (WA 1) WUINTN
a A = = Y o v a 2 S < IS
unuEINNUgaTaanae Tu@entuud Ui Insamnaveansnunl aAnuAvanas uasisavy
A 2 A 2 2 Y o o ' a = AA o ' A
anuidouau salavy muindu Fuiuladaludreduwinunaudeiinugasnlondiuveunioe
N s y a o '
Tsdounae lsaaomae InunaGounaelsa 50:50 TaooNIITUITLAVAZUUUAIIUTOUAD

o

@ a @ 4 J = =
AUANHULVBIAINTAN N (9 — Point Hedonic Scale) WU WINUAUTBIMNUATaaNGe TaReull
FTAVAZUUUMUT NAY LaZTATIA TuANANADNT NLNUTEINNUTATAIVANVOL 1599110811
Tad1AYN19ada (p > 0.05) HAAZUUUANUYOU TABTINUBINI NUAAVIINNUFATNUTAT 1A IUYDY

A =) 1 A = 4 = [ ~ :; 1 a =)
I,ﬂﬁGI%L@]EJiJﬂﬁ’é]ul,iﬂG]’é]Lﬂa’EJIWLm’cTLG]fflilﬂﬁ’t]uliﬂ 50:50 ll38ﬂ‘]Jﬂgl,Luu‘ﬂGﬂﬂ’ﬂWiﬂLlﬂQﬁlﬂ’)ﬂ’NHQﬁi



125

AA o ' A = J A = J
ﬂ’J°Uﬁ]1J511’éJQIi\iQTLJL!ﬁ8’(,:Wlﬁ“VINﬂﬂiWﬁﬁu%ﬂﬂlﬂa@I%Lﬂﬂuﬂﬁ@ulﬁﬂﬂﬂlﬂafﬂwuﬂﬁlﬁ]fﬂuﬂa@uliﬂ 75:25
] = ) [ ana d‘ 4‘ a = d‘d (% 1 A
DYNNUITIAYNNTDA (p S 0.05) (11919N 3) HBINNNWINUNUVIINNUFATNUDATIAIUVDIUNAD

= I A a I v Ay = o A Y
Tﬂmauﬂaa"l;ﬁ@ﬁemaaiwgmm%uﬂae‘lﬁ@ 50:50 GRNNANATDUNATNITOTUITVY aNuHouau uaz

9 a a =S ~
5ﬁ1ﬁﬁ$1ﬂ*ﬂ1ﬂﬂﬁ‘]JiIﬂﬂWiﬂ!Lﬂ\‘llfllEJ’J‘H'JTL! ™mn 1)

[ 3/ = o a A = d‘d [ 1 A = ARl A
muummwsﬂumqmamﬂaE]Tcﬁmﬂmnmmmaummmaahmamaa"lmmma’0

4 [ L A Aa a 3’,
TnunaiGouaaelsd 75:25 TAnymavesasadadad lumsmusanansnunigasan Tadoy Tuauy

da 'l

]
AA o U

d' @ = a = A = J A
ATNN 2 AUANHUSNIUAUUDINITNLUAUVIINITUNY mwmummmaaimﬂauﬂae%ﬂmmaa

4
Tnuna@eunaslsa 100:0 75:25 ag 50:50

W3 NNV mm%uﬁ’mm“ a, pH
NaCl : KC1 (%)
100 : 0 70.40 = 0.30 0.882" £ 0.001 5.38"+£0.03
75:25 70.08 £ 0.69 0.890° £ 0.001 5.51°+0.06
50:50 70.34 +0.29 0.895°+0.001 5.53°+0.33

@

wnenig onps **° Aaenu luredminaasanuuananedniisddyneadanseauanuioly

(p=0.05) (n=6)

v

ns = ' oA o w aaa o A 4
UhJiJﬂ'ﬂiJLWIﬂGnQ’E]EﬂQ?JuEJﬁ’I ﬂJUVI'N’(,’fﬂG]‘I/'I§$ UAIULBOUU (p>0.05) (n=6)
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NAUNT NLLNY
15

<
ANy IAas I ILAY

AN Al

4 2
s lany iWouau
—— NaCL:KCI 100:0 ——— NaCLKCI 75:25 - NaClL:KCI 50:50
o 1 a5 lenusyuuaasguanyaznilszamdudauuuns AU uBIUT U0 INT NI
= AA o J A =2 g = = J
W nuniionsidiuveunie luRounae lsaaemas InunadiFounao 156 100:0 (g3

AIANUBITTININ) 75:25 1Az 50:50 (S2AVAZUUU 0 = Hooga 15=11ngA)

{ v o Y [ Yy a a
msnﬁ 3 ﬂ'li‘ﬂﬂﬁﬁ]‘]ﬂ/ﬂ\iﬂ53?{11/]151'11Nﬁﬂ1uﬂ1iﬂﬂﬂiﬂﬂlﬂﬂﬁﬂiiﬂﬂ (Consumer acceptance) VDINTN
= AA o v A = Jd A =\ 4
ummjﬂ’m:nuﬂmmm’mmmmaehmamaa"lmmmaaimmm%maa"lm 100:0

(ga3AIUANYEL159911) 75:25 1182 50:50 Taald 9 — Point Hedonic Scale

WINUNAVINIUY paanyaenlsramduda
NaCl : KCI v nau™ FAWA" AT eI
100:0 70+1.5 6.4+1.9 6.0+2.4 6.9+ 1.3
75:25 70+1.3 6.6+ 1.6 6.5+1.6 7.1°+0.8
50:50 71+1.6 62418 54+25 54°+25

@

winenig onps **° Aaenuluredminaasanuuananedniisddyneadanseauanuiony

(p=0.05) (n=12)

Y]

ns = 1 1 =\
"lum’nmmmsmammu

[

s AN NADANIZAUANUFTONU (p>0.05) (n=12)
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[ o A Aa A
6.3 HAVRIMIANATAA IUNSINNIAFIANI NUNIGATAR THAEY
= v A 2 A A = = o £
MIANHINAVOIAITAAATAA IUNITNNTATIANTNUNIZATAA TaAoN TN NN
= A = s W 1 A = g A =
Wemnugasaanie lydounae lsanlonsidiuveunde luReunae lsaaomnas Inunasonnao
o = ¥ v a2 A A a a A
lsalugas 7525 wiAnywavesms ldmsanadadmusamansnunsgasaa laReuunuinais la
a P I~ A a o (%
Tadow 5-15 Ttiand Te ladaaldlluamamusamalugasvoIssau Tagihmsulsilsmamsana
= o a =\ = ~ v A 9 %} o 2 S
JAA IUgATWI NUNAVIINNUAA THRENT 2 52AUAD 30882 0.5 1Az 1 YVOUNHITNWINUNUTEIHIY

' a (Y] 14 1 1 1 4
1INNINARINLIIMSIANNTanataaad ) ludiunauiinaden1sanan1nudU a uas pH ag

W

'
A A A v

< 9 ~ A = o a = = A =
INUDY (M1T19N 4) Lll’E]L‘V]EJTJﬂiJ‘WiﬂLLﬂQL"‘IJEJ’JWNHQ’G]iﬁ@T“MﬂEJﬂJ IHDINATANAITANIANNANH S

=

I Y A a a ~ =K A o 3 a ~ < Y A o a
Ay wemna luws nunaveInUIILMIgaF U TuNI NunaveIIUEN oY Fulormsn
U NUNY s UUAN YN sEaMFURFLUUNT T AU IFIUTUIY (1WA 2) WUINTD
~ A = Aq ¥ o a2 v A o 2 a ]
UNIREIMNUGATaANAD IsReNN IFasanadaan 2 3AY UTLAUUDINAUNI NUNL TAAY TAVY
r v
anuiHouay salary ANNAI90T HazANureU Tass Iy TNUANARAUNWT NLNUTEINNUGAT
T590UHaz W NUAIAEINNUGATan Al HaZiieNNTAIAZIUUANNYO UM NME NN Tzen

&%

o 9 = 2 a A a A = Aq ¥
TAUNTAIUT NAU THVIN LmZﬂ'JHJGD"ﬂUTﬂfJi'HJ EUEN‘W3ﬂ!LﬂQHJfJ'JW'J”qu@ﬁﬁﬂlﬂaﬂi"mﬂﬂuﬂclsﬁﬁ'ﬁ

9
v A v

anataand 2 3zau azuuuauseu luuana A uns nunuTe1IUgaT 153ULagWI DU

@

= = ] = o 3 aa ti‘
HJEJ'JW’J']HQ’@S'@@T%’L@EJN@fJNll‘LlfJﬁTﬂﬂJuVINﬁfl@] (p>0.05) (M1319N 5)

v ¥ = v v oA P A A A ~ a
AuuIEIs ldasanadad lumsmNsanaANInuNIIeINNUgATan Tyaey
{ a 4 [} o 2 a a
ununas lalw@en 5-15Tutianale'lad 1 Tae litina 1¥nauuassasausans nun a1
" o oA ] ~ A
ANNUNS NUNUTEINUERs 1590 FaTlumsaatSuna ls@en luninunadeannuld Tasf5um
o A oA o v & o A Y 2 v A = =< A 9
msanadaanansnly lane 2 52au Aosesaz 0.5 uay 1 YoIWINWI AUNAUVIMIU duden ]y

[ o { g [ a g}/ [
Snaasanasadniosas 0.5 vearnminwinunaudenu Tlanu lududalyl
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d’ g = a = = = d’d
M19194N 4 ﬂﬂmﬂHﬂ!gﬂNLﬂiJf’Ui’NWiﬂuﬂQL"UEJ’J‘H’JWHQ@]?I?N”IH Q’@]iﬂﬂi%!ﬂﬂll uazqmaﬂiﬁmwm

(% o o ¥ o =
Pnadsanagda lugas 2 szaufe Sovaz 0.5 uaz 1 vouhminWsnuNudeIHIY

WINUNAVLINIUY mm%uv‘iy’wm (%) a, pH
ans Yeast Extract (%)

159911 0 70.52° + 0.40 0.879" + 0.002 5.12"+£0.20
an lyae 0 70.08° = 0.69 0.890° + 0.001 5.51°+0.06
an lyae 0.5 70.05° + 0.35 0.886" + 0.002 5.11°£0.21
an lyae 1 69.22" £ 0.25 0.883" +0.003 5.02" £0.29

v
v adn [

@ a {1 @ v 1 1 o o a 4 o
NN DNYT bcﬁmaﬂuiuﬂeauuuammmumﬂmmmaﬁuﬂ’m ﬂluﬂWQﬁﬂG]Wigﬂ‘]Jﬂ’JWZJL%E)Nu

(p=0.05) (n=6)

'
S w o 3 aad

™ lyifianuuanaieed i@ dun19a A nsEAUA NN (p>0.05) (n=6)

o

o U A = g A = J
QGIST'J‘\‘NTH : amwmummmaaimmﬂmaa”l'iﬂmamaaiwgmmmﬂmaa"lm 100:0

@ U Jd J
gasaalafow : onsduveunie ludeunas lsaaomae Inunaidounas lsa 75:25

—_— il
)

et (ECLICTE E

— -+ — gn7aAlHALl YeastExtract05% — — — — gATAA WAL YeastExtact 1%

o 2 sl lenusynuaasguanyaznlszamdudauDUNs AU UBIUT BV INT NI
= = = d'd =Y [ = o
WEIMNUGAT 159011 gasaa la@Rey uazgasaa lReunlilsnaasanagadlugas 2

Y a [
sEAUAD Souaz 0.5 1Az 1 VOUNHITNWI NUNUTEIMNU (SzAUAZIUY 0 = Hoaga 15=11n

)
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ﬂﬁN‘ﬁ 5 mi‘V]ﬂﬁﬂ‘U‘V]N‘ﬂizﬁiﬂﬁuﬁﬁﬁ)”lumi8@M§Uﬂlﬂﬂéjﬂ§1ﬂﬂ (Consumer acceptance) VDINI A
2 = = Aa v I
UNAVIIMNUGAT 15901 gasana Trhew wazgasan laReunilSunamsanagaalugas

¥ =)
2 5EAUAD Fo8az 0.5 Az 1 YOIIMINWS NUNA VeI Tagld 9 — Point Hedonic Scale

WINUNAUVIIU Aaanyaezelszamauna
qa3 Yeast Extract (%) a nau™ saxa”  anuveulagsau™
159911 0 6608 65+12 62+1.7 6.8+ 1.2
an lyae 0 70+£13 66+1.6 66+1.6 71408
an lyae 0.5 67+12 70+14 61+1.8 70+13
an lyae 1 69+12 7.0+1.1 62+22 6.7+13

v [

@ a {1 @ v 1 1 o v aaa 4 @
NN DNYI bc‘ﬁﬁ'lilﬂuiuﬂ@aMullﬁ@ﬁﬂ'ﬂﬂlmﬂGl'lQ@EJ'IQ?JufJﬁ'I mﬂ’lﬁﬁ'ﬂﬁﬁﬁgﬂﬂﬂ'}'lﬂlﬁ?fﬂﬂu

(p=<0.05) (n=12)

'
S w o e/ aad

™ lifianuuanawegniiiediyneatanszaunuden (p>0.05) (n=12)

o U A = g A = J
QGIST'J‘\‘NTH : amwmummmaaimm&maa"liﬂmemaaimmm%maa"lm 100:0

o U Jd J
gasaalafew : onsiduveunie ludeunas lsaaomae Inunaidounas lsq 75:25

6.4 HaN13aAA1 pH YDININUNIZATAA TyiRew

= [ a = FY Y
NITIANHYINANITOAAANT pH ﬂl@ﬂWiﬂ!LﬂQQ’ﬁiﬁﬂT‘Mﬂﬂuﬂ’Jﬂ f‘laIﬂI‘Ll 1A Lmﬂiﬁlu

U

@ U

o = o a =\ A = P = =
(GDL) vhmisani Iagihws nunudisannugasaamae lsmeuaae lsanloasiaiueunie lasmey
s A A o v A dY 3 v A
aaolsanomae InunBouaas 150 lugas 75:25 uaznauaIsanadaasooaz 0.5 VOIUIHUNNTN
unudedrinu wudsdSamsmungTaTu wad vanlau (GDL) Tugasnsnunudennnuan
= { % %7} %3 =) =\ d' 1 =)
Tm@euh 3 s2aUnD F98az 0.5 0.75 1Ay 1 YBIIMUNNTNUAUVEININY 91AAITIIN 6 NUNNTIAY
] Y Y -
nglalumad uanlau (GDL) Usuannududosas 0.5 0.75 uaz 1 vouhminwinunuTeInim
I o @ 1 1 '
awnsnan pH Iailu 4.60 430 uag 4.16 muaay Taeng InTu wad uanTau (GDL) lulinaaenn
9 ] [

AMNFUVOINE NNV MU ezl ns nunulemnugasaa laRenniimaaung I Tu nad
wanlay (GDL) usziivugaanyaenalseamaunauuuns sauudalsuna (0 3) Wunnwsn
= =) A a 9 Y 9 =\ [
UNIVEINUGasan T@eunumsaung Ia Ty wad1 uaalau (GDL) Tunnanuudy Nszauves

A A I Y ' = [l 1 o a
AAUNINUNY THLIAN 5’6“1'%8]’3 AINTINNVYDIE Llﬁgﬂjn\l(’]ﬁ]ﬂiﬂﬂiju llll!lc‘]ﬂc‘]'l\jﬂ‘UWﬁﬂllﬂ\u%ﬂjﬂ'nu

Y
993159911 DNNIUAZLUUANUFO VAN B NS M TURAVOINT NUAAVEINNUFAT 15311

]
a

uazgasaa ly@ouniimsaung InTu wad uan Tau (GDL) lunnanudududnd nau saena uaz

A v o W a

1 1 @ ] a { < 1 a
ﬂ'ﬂ?J%@‘]JT@EJi'Jlllllllmﬂ@]?ﬂﬂu@ﬂiﬁuuﬂﬁ"lﬂmuﬂiﬁﬁﬂﬁ (p>0.05) (Gﬂi"l\iﬁ 7) LLﬁﬂQiﬁLﬁU?TﬂTﬁmﬂJ
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nglalu wadl uanlau (GDL) aw1snan pH 14 lash lisi Ik sam@vesnSnunudennau

wasuuilag

9
aaiudeamisnleng Inlu wad1 uanlau (GDL) Y51 pH IinSnunadieannugasan
I a {

Tydendianuilunia’la TasdSumngIalu wad uanlau (GDL) imwzduiodosas 0.75 Vo4
¥ o 2 = @ 1 = = = Yy 2 o
MNUNNT NI NY @130 USUAT pH voausnunulismnugasan la@en 1 pH 4.30 B39

9y A~ I . A 9 1 A 1 o = 1 A
Tidlueisnlianuilunsa (acid food) Nl pH U28nNMHIDININD 4.6 (Ray, 2004) UHOADN1TIADY

3 o Aoy a
fﬂﬁlﬂﬁﬁﬂ‘k!'l@'lﬁ'liiuﬂ'l‘lfugﬂﬂ@ﬁu‘ﬂ

d‘ 3 =S a =) =S ti'd
19190 6 ﬂﬂmﬂ‘Hﬂ!z‘ﬂ'l\‘]!,ﬂiJ"’UfNWiﬂlLﬂ\i!ﬂJfJ’Jﬁ’Nl&@j@]ﬁTi\‘lﬂu QQﬁaﬂI%!ﬂﬂNﬂNﬂ%NWNﬂgjﬂiu

Y
mas?ﬁ uan lau (GDL) 3 sz@mﬁe %’@ﬂaz 0.5 0.75 1A 1 VOIUIHUNNT NUNIVSINIU

W3 NNV mm%uﬁ’mm“ (%) a, pH
qns Glucono delta-lactone (%)

T59911 0 70.47 +1.22 0.883" + 0.002 5.12°£0.05
aa laaow 0.5 69.64 + 1.30 0.889° + 0.001 4.60°+0.04
an lyagy 0.75 70.74 + 0.29 0.889° + 0.001 430°+0.16
aa lyiagy 1 69.45 + 1.48 0.888" + 0.003 4.16"+0.06

@ @

Y abe & 1w v 1 ' 9 o aad y ¢
HNYLYRA DNYT *C 19U luAeaNILEAIANUUANA1RE 1NN B @ﬂ’]\?ﬁﬂ@]ﬁﬁgﬂﬂﬂ'ﬂulsﬁﬂﬂu

(p=0.05) (n=6)
s Y 1t ' 1 A v oo w aad o A ¢

lifinnuuanasedesiiodAyneananszauANUIeNU (p>0.05) (n=6)

o J A = J A = J
q@]iii\i\ﬂu : @Gli'lﬁ'lu"ll@\ilﬂaﬂicmﬂﬂllﬂaﬂuliﬂﬁ@lﬂaﬂinlﬂﬁl%ﬂNﬂa@qiﬂ 100:0
=2 @ ' A = J A = J

q@]iaﬂicﬁlﬂﬂw : ’f]@']5T@nuGUf]QLﬂa@I%Lﬂﬂuﬂa@qiﬂﬁalﬂa@IWLlﬂﬁlcﬁﬂﬂﬂa@l‘liﬂ 75:25 @13

v A J! ¥ o a
ﬁﬂ@ﬂﬁﬁ%}’ﬂﬂa$ 0.5 GU’ENU'IWUﬂWiﬂLLﬂQL%EJ'JW'Nu
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AT LREITIE

—gmliae mmmmeee gniaA lafe 75:25 GDL 0.5%
— — — gasaAlyAen 75:25 GDL0.75% — - - — gATAA [HLAEI 75:25 GDL 1%
ﬂTINﬁ 3 ﬂ'iWWGLHLLNQHNLLﬁﬂQﬂmé’ﬂBmgﬂWQﬂﬁg’L’fTﬂﬁ'liJPTﬁ!,L‘LIUWﬁﬁmu'll“TN“]JQﬁJ'lﬂHJE]\‘IW%ﬂLLﬂQ
{ Y o
WerNugas 159 gasaalafeunlilSunanglalu wadi uanlay (GDL) 3 szAUAD
9 H @ a @ 9
3080 0.5 0.75 AL 1 ﬂJ@QHTWHﬂWiﬂLLﬂ\‘IL%ﬂ?W31u (FzaUAZLUUU 0 = Uayga 15=11n

)

M51911 7 MInageuNlszamMFuRaAILNMsoouSUVOIRUS 1nA (Consumer acceptance) YOIN N
unudiemnugas1ssnu gasan ludouniidsumngInTu wad uaalau (GDL) 3 52AU

Y
Ao ¥o8az 0.5 0.75 1AL 1 VDINUUANTAUAUTEI Y Tag]d 9 — Point Hedonic Scale

WINUNAUVIIIU Aaanyaznelszamauia
qn3 Glucono delta-lactone (%) @™ pau®  sana”  anuveulassaw”
T590u 0 71+14 66+06 69+1.2 72412
aa laaaw 0.5 71+13 68+07 7.1+12 6.9+0.9
aa laaey 0.75 74+09 68+07 69+0.7 6.9+0.8
an laaaw 1 73+12 6707 65+0.7 6.7+£0.9

' '
A v o W aad [ A

wnamg " lilinnuuanavediiivedvgnieadanszauanudonu (p>0.05) (n=12)
@ U A = g A = 4
ga3 1599 : dasiaauveunie ladeunas lsaaonie Inunadeunas 158 100:0
= [ 1 A = Jd A =) -4
gasan ly@ey : dasrduveunae lsdennas lsaasinde Tnunmouaae 15a 75:25 013

o J 901 o a
ﬁﬂ@gﬁﬁ%}ﬂﬂﬁg 0.5 GUfJQu1ﬂuﬂW§ﬂLLﬂ\1L%EJ’N’T'Nu

& a
6.5 MIAANNUFULIAL a,, GIJ’EN‘Wiﬂl!ﬂﬂl%ﬂ?ﬁ??ﬂgﬁiﬂﬂi%@ﬂu
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Y H v
MTAAANNFULAL a, YDINTNUNUTEIHNUFATAA IHRONNANTAFIARIOATANA
A @ Yy 9y ¥ v A = o Y 9
gaANNNIINTUIT0BAL 0.5 YVOIUHINNTNUAUVEINIULAzTU pH A28 nglalu a1 uanlau
Y
(GDL) anuuduiosaz 0.75 veahminwinunadiennnu s lagnmsiminunaleannugas
a Y 9 9 A A ~ 3 M = a
anlaReun1puAlIeganIouNgUNYY 70 oA s amad (Hu19a1 2 93T FIN1TUNT NI
- ~ X vy v A
Werrinugasan p@onausoannuFuasn lansosas 62.77 uazan a, au11an 0.85 Tash
A ~ = ' A ' A~ A ~ ~ ~
M3V NUNAUTeInL iTinanemslasuntlasm pH iefsuns nunudemnnugasan Tadoui
1 (% a ~ ~ d' T d' d‘ a J A
HIUMSoUAUNS nUNudeNugasan lamoui lirunson (m5199 8)  waziledngnSuia
TpRgNURINT NUAWTEINNUGATan TaRenniuMTey WuNNUT Iy 12.16 NFU / 100 DTN
a %’ ] Y d' a = A A = 1Y
winunalastvilnuds  Tuvazindnunaernnugas Isanuldsua Ts@ey 16.06 051 /100
o A H o 9 xR A ~ = A o 2 a Y]
niu Winunelasihmiinuids  Fansnunauliennugasaa lmReuiiannyudnsoan ladonasla

= 9
WINDNTDYDL 24.28

a o v ' Y 2 a <
nnmsdsziiiugaanyuenlssamMduda WuNTTAUNAUNTIUNG TAAY T
Y
387 ANNEIeNd tazaNureuIaesin nnstssliuguanyuznlszamdudauyy
=) ) =\ =S l.ﬂ' ) ] 1 U a =)
WisnFTnave s nunsdlgnugasans lafeniiriumsen luuanaenuns nunudisamnu
a =3 A ~ [N A = 2’, k) =
g3 15900 tagwInunudgamnugasaa la@eui lurmumsey (MW 3) BnNIANUFBUMUT
NAY FAA 1AZANUFOL TAYTINVOINI NUNLAEINUGATan IsRuikumson lutana19ed1
MTed AN 1ada (p>0.05) NUNINUAITEINNUFAT 159971U LASWINUAITEIMNUGATaA TrAguN
T d'
lurumsen (3199 10)
o & A ~ = o q Y1 Y A =
WUMIBUNINUAUTIMNUGATan Ts@enausan 1ial a, 1vedh 0.85 Guily
v A 90’ a A [] 'o = A a a Ay a A o Y a
sgaunvasznedluemisa e NazAIUgUMIRIYAD Tnvourogaunsd i luusnuna
= = = S o A X
WM NUFasan IAsulegmMINUSIEINUIUTY

4 @ a Jd W { a
M 3199 8 AUANHUTMAUATVOINI NUNIALINNUFATAANAD IAuAa0 l5AnaIN1soUNgUHAN

= I ]
70 oA usarsed 11una1 2 ¥ g

WINUAUVEINIU mm%uﬁl’wm (%) a, pH
g3 lsanu 70.23° + 1.04 0.880° £ 0.002 5.01°+0.05
gasan lyagy 70.74° +0.29 0.889° % 0.001 430" +0.02
gasan TsReurIuMIoY 62.77" +0.74 0.850" + 0.003 427" +0.02

]
Y] v aad @

@ {1 @ [4 ' ] o 4 o
HWELHA BNYT abe ‘ﬁ@]'l\‘]ﬂuﬁluﬂ@ﬁllullﬁ@\?ﬂ?'llllmﬂ@]'l\‘]’f]EJ'NidJuEl’c’f'lﬂﬂ]ﬂ'lﬂﬁﬂﬁﬂi%@ﬂﬂ?'lul%@llu

g

(p=0.05) (n=6)
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o J A = J A = J

t:f@]ﬁi‘i\‘l\‘ﬂu : ammawummaaicmmuﬂaa"liﬂﬂamaaimmm%uﬂaa"l,ﬁﬂ 100:0

= o 1 A = J A = J
g@]ﬁﬁﬂiﬁlﬂﬂﬂu : am31mwuENmaaimmﬂmaa‘lmmmaaimmm%uﬂa@"liﬂ 75:25 €13

v A JY ¥ o a = Y 9

anagaAIRyaL 0.5 VaIUINUNNINLNUVYINITU ﬂQIﬂIu AN Llaﬂiﬂu (GDL) 5080

v
0.75 Gll’élxiu'lﬁuﬂWiﬂLLﬂQﬁlfJ’JW’ﬂu

A

A = = = A = J @ A
M13519N 9 ﬂ%mmMmauﬁumwammmmmmgmamﬂaaimﬂauﬂaa”lﬁwmmiaqumﬂﬂu 70

a

= 3 o = o = A =
RNGEILGIETG LTJ‘L!L']@'I 2 ‘lf']IlNW]EJTJﬂ'U‘]J%lﬂmT"Iﬂ,ﬂEJ?JGIJ@\T‘WiﬂLLﬂQL"’IJEJ']W'NHET@]?T?QQTH

a = s [ [ S Bol % Y
WINUNUTEINIY s Ta@ey (DF1/ 100 A5 WIALAQ TAGINUINLNY)
g93 159011 16.06" + 0.53
g9300 lRgurIUNToOL 12.16" £ 0.55

v [

@ a {1 @ v J 1 v o w aaa 4 o
HNBLYA DNYI ° ‘IL/!WINﬂucluﬂ’ﬂﬁllul,!ﬁﬂilﬂ’J'llILLGIﬂGIN@fJNfI‘LlEJfT'I ﬂJUTI'Nﬁi‘IG]ﬁig@HJﬂ’J'IﬂJL%’FﬁJH
(p=0.05) (n=3)

o ' A = g A = 4

q@ﬂ‘iwm : aﬁﬂmummmaaicﬁmama’a”lmmamaaiwgmm%maa"ﬁﬂ 100:0

= @ 1 A = Jd A =~ 4
Q’ﬁiaﬂi"]ﬂﬂﬂh : amimaummmaaMmsmﬂaa“liﬂmamaaiwgmm%maa%ﬂ 75:25 @13

v A dY P o a a Y ¥

aNAgaAIRYas 0.5 VDIUINUNNINUNUVYIT I ﬂgiﬂiu g Lmﬂi@]u (GDL) 5980

4
0.75 VOUHUAN NUAAVEIN Y
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LILAEIR — — — ARTAA LAY L

cﬂ1Wﬁ 4 ﬂiW\lGlEJLLiNigmLﬁﬂﬂﬂmﬁJﬂ‘Hm31/]10‘]]SZE‘TW]Z‘?J?JPTE’(LL“U‘LIWiimun%ﬂﬂ%uimﬂjﬂﬁw%mmﬂ
= A = s A = I
LSUEJ’JW’NHQGWTE\NWH Q’ﬁiamﬂmﬂ%m&uﬂaﬁﬂiﬂ Ltazqmiamﬂmﬂ%mm\lﬂaﬁﬂiﬂﬂPﬂumi

@ Y
U (FeAUASUUU 0= UDIYA 15=N1NTA)

M3197 10 MsnadouN sz mauAaAIUNMIooNTUVYeIRUS 1A (Consumer acceptance) YBININ
= A = J A = s
LLﬂ\‘lLGIJEJ’Jﬂ’NMQf@]iTiNWu qmamﬂaahmwﬂa@%ﬂ Llﬁ$ij@iﬁﬂlﬂﬁ@T%!ﬂﬂMﬂﬁ@uliﬂﬂ

MU 19 ﬂﬂlslaf} 9 — Point Hedonic Scale

WINUNAVINIUY paanyaenlszamduda
G nau™ FAWA" ANyl lagsIn™
z;fmiswm 6.8+ 1.8 7.0+14 7.1+1.1 7.1+1.0
gasan laagy 7.6% 1.2 7.4+ 1.0 6.8%0.9 7.0+ 1.0
gasan lyPeurIuMIel 6.7+ 1.8 6.9+ 1.7 63+ 1.0 6.5+0.9

v
ad @

g ™ lulianuuananediiiveddynieadanszauanu®onu (p>0.05) (n=12)

v 1 A = g =) = J
E;TGWTN\HH : amwmuﬁummaeTwmamaa“lsmamaaiwmmcﬁﬂmaa"lm 100:0
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=1 o 1 A ~ g A = I
gasan ladon : onsdruveunie lafeunas lsanomae Inunadouaae 154 75:25 @13
v A 7Y ¥ o ) = Y Y

ANATAATDYAY 0.5 YVOIUIHUNWINUNIAEINIIY g la T 1Aad1 uanlau (GDL) Souas

Y
0.75 YBIUHUANT NUAIUEINIUY

S o a

6.6 91N INVTNEININUAAVSINNUGATAA LAY
= a = o = a 4 = zi’
91YMINUINEINI NUNITINUINMIANE TasaTzmalasunlasanuay

= =Y dy a A J a = = [ a =
a, pH ﬁllazﬂiu1ml,‘lf’E]i]a‘L!‘VliEJ"‘IJ@Q‘W5ﬂLLﬂ\TLGUEJ’J‘Vi’JTMq&ﬁﬁaﬂI"Iﬂ,ﬂEJllﬂUWiﬂLLﬂQL"’IJEJ’JW’ﬂuQ’G]i

W

1 S o a { 1 { a
T390 521I9MSNUSNEIQUNYLRDI 305 oermwaibod uazhan1izisaigungil 40 oA
= 9y 9 a J = 5 2 = J
waea ludeuaniow  91MsAAIzHMIlasunlaimanlveansnunuVeINNUITHINMS
3 o T dy 1 a = 2 = A g
MUFAHT WUNAANUFULAZAT 2, YBINTAUNATEINNUNIGAT T IINUIazgasan TxRsuiny

Snu1guuniiies 3045 oAU aIFoauaz Nan1IzITINgu QN 40 ouAuzaiFod lunans

Y

A a = S dy Id’ﬂ} 1 A A
SIGEISIGK IﬂEJ‘W5ﬂLLﬂ\‘IHJEJ’J‘Vi’J1‘L!’s;f@l5150311!%?11?1’31%%1!6&11/]568&8 70 A1 a, N 0.88 Tuvaen

a =~ = S 1 dy ld’ﬂ} 1 A A 1
‘W5ﬂLLﬂ\‘IlfUEJ'JW’N‘HQ'GI5ﬁ@T%L@ﬂhuﬂWﬂﬂWN%u@ﬂﬂi@ﬂﬁg 63 f1a, N 0.85 ®TNN 11 uag 12) a9

u

' = = =~ <] 9 v & & a = A
A1 pH MﬂTiL‘]JaEJHLL‘]J@\?LWFJ\‘ILﬁﬂH@EJWI'qu %371 pH GU'0\1W5ﬂLLﬂQlﬂlﬂﬂﬂﬁ1ugﬁﬁiﬁﬁﬂ1uﬂﬂ1 pH
Y a o 1 o 1 < 1 a
Uszinm s luvuziian pH voawsnunsgasan landoudanadiar pH an1 4.5 waaslimuinmaay
v
° @ a [ I
ﬂQIﬂTH Lﬂﬁg]}"l an lau (GDL) %’aﬂaz 0.75 YBUUIMUANTNUAUTEIMIIU @ W5DTNEIANNYY

A = = Y 1Y A g k4
ﬂﬁﬂ‘ll@\?Wﬁﬂllﬂ\‘]Lellﬂﬁﬁ??uq@]ﬁaﬂicﬁlﬂﬂﬂﬂlﬁﬂQiuizﬂﬂm@QGWﬁTSﬂlﬂuﬂﬁﬂqﬂ

J 1 { g 1 { A a [
Tuaauvean@ (L* a* uag b*) Muantenlunisdsziivdnvazlsingues

o ] A o =< 1 A 9 Y =2 @ ] = 1 I A A A
AIDYWNNINITANY Tﬂﬂ?ﬂ L* ‘m*llﬂﬂﬁ 100 U103 @]’J?JfJNiJﬂ’NNﬁ’JNiJWﬂ%HLﬂuﬁﬂﬂ’)‘ﬁi@ﬁm%
1Y 9 v =< o A vy o B ' A < '
UenIA1 L* !fllﬂﬂa 0 Tu1gDd GI’Ji’)EJNiJﬂ’J”IiJﬁ’JNu?JEJaQ%uLﬂu’dﬂaWﬁ’Ju?N a* V]Lﬂu‘U’Jﬂ LA

J ] 3 A 1 A g Y ] I A J A g Y ]
019 uauas uan a* Mluay uaasnaledulud@ve) LL?RTL!?H b* MIUUVINUTAINAIDE

< 1 ' I 1 o ] I 3
Lﬂu?ﬂ‘ﬁﬁm LL@]ES]}']‘?H b* L‘}Juammmmmamuﬂu%m ag C* WN']EJ%Q f"l'ﬂf"lﬁlﬂ (Chroma) L8 h

'
= 4 A A

a 1 13 @ 2 4 ]
W‘JJTEJE\‘I HUUBIUDIED (Hue angle) 11 C* DESTGRISIATE 'i/]ﬁ]ﬂﬂuﬂﬂaNLlﬁ%ﬂJﬁﬂﬂJ@]’JNTﬂ%u Lﬁ@f’)f’)ﬂﬁTQ

a T w

'
a @ J Y

J é’ U 1 a A 19 3 A g

NNGUINANINTY FIUAYUVBIFI NUNUAIAIY h ILFTUUUAMVUUAUAY +a* dziT]uFuA ey
<3| = = ~ <3| a A A g
YU 90 BAN L ULAY +b* TMADI Ny 180 BIFN VLAIULNY —a* TV azio Uy 270 0371 92
I a @ : a 2 = o '
i —b* F180 (38803, 2558) FAWINUNLTEIMNUGRs Issnuuazgasan laRenlinnuaing
= ' ' 1 3 A a 2 ] '
YOIF (L*) 0g 14529 3738 A1anudludimans (b*) ¥eInsnunade1nnugas 1531uegluse 37-
H v '

38 GINININUNVVEIMNUTATARA LaReuNeg1uyIe 34-36 DNNIAIANNBNAIVOIT (C*) VOINTN

UNAUTEINNUGRT 13901108 1UBI 37-39 FaganNWInunueImNugasan IAouioglugie 34-37

= A !

ANUUANANVOITNADAZAINNNDNAIVRIT D 1uAAHBIINNTNUNUTEINUGATan TaRenll

o Y a

a v A R a a A A A o - o '
NITUNITANAYTR ﬁN‘VlﬂﬂWiﬂlLﬂx‘]!ﬁUEl’m’:ﬂug@’u‘a@I%m&nnﬁma@@uazﬂ’JWiJfJiJGI’JGUfN’dGHﬂ’ﬂ

a < 9 3 o [=1 [ [ g’a \ g { o
Wﬁﬂl!ﬂﬂg@]ﬁiiﬁﬂ’]ulaﬂu@ﬂ Iﬂfﬁ%EJ$l')ﬁ’lﬂ’lﬁlﬂﬂiﬂﬁ’lulllllwaﬁﬂﬂ'l L* b* oy C* ‘ﬂﬂﬁlﬂ‘ﬂﬁﬁﬂ‘HT
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Y a

a { J { 1 3 o
PUNYNNDI 3045 ’ENF’ﬂl“]faL%ﬂﬁl!ﬁgﬁﬁﬂTJ%ljﬁﬁQﬂ!ﬁﬂN 40 f]\iﬁuc]fﬁl%ﬂﬁ UATSYSLININITINUINEN
=\

a

(% a

° Y A dg/ 1 ' A o o a a =
uwaﬂﬂﬁm a* INUYULAZAT h AAAIDI NN UITIAUNINT DA (pS0.0S) GluWﬁﬂlLﬂQl‘UfJ'Jﬁ'J’]ugﬁﬁ

o

J I { o a ! 1 {
Tsenuazgasan lp@ousz nIemanunSnegungine 305 ssrusaiFoduazNan12z1599

v ' 9
UNHU 40 DIAUFALFOT (A1T199 13 1Ay 14) Lﬁ@ﬂﬂWﬂlﬁﬂﬁﬂﬁﬂIiwaﬁ’(Chlorophyll) MIVINNITN

9

1 Y g ' a a @ { < a .

Yiyuazaz lnsgauiluauwanlunsnunadermnumnamsaateiialaswiluilTo 1@y (pheophytin)

o Y A A 3 A A ¥ a ) 3 o aa ¥ A 2

mda el ud@Ve1191918 (Rocaer. i, 2016) 1AW NUANHAINITINUSDEINT U@L
Y

v 1A a4 4 X = 9 Yt
ADANQADINUANALAY (a*) NMNUVU Lazinad (h) a@a\jlel]']‘lﬂaﬁuﬂ\j

Y @ a J v
M 3199 11 AUANHUTMAUATVOINI NUNATLINNIUFAT 159ULAZ gATaAINA0 uAsuAaD 15ANE

3 o { a
MINVINEINUNYINDI 30£5 DaruwaIFod

WIUALAEIMNY  Teznauny (FU)  ANNBUNINNA (%) a, pH
GERERERIT 0 69.52" % 0.60 0.880°+0.002  5.04'%0.03
15 69.82" +0.29 0.879°+0.003  4.94°+0.01
30 70.15° £ 0.55 0.882°+0.001  5.18°+0.02
60 70.00" + 0.54 0.879°+0.001  4.96°+0.02
90 69.85° £ 0.38 0.880°+0.002  4.96°+0.05
120 70.18° £ 0.18 0.878"+0.001  4.99% +0.02
gasan laagy 0 62.65"+0.90 0.849°+0.001  4.27°+0.02
15 63.44" £ 0.62 0.850°+0.001  4.28"+0.02
30 62.68" £ 0.42 0.851°+0.001  4.10"+0.02
60 62.48" +0.58 0.848°+0.001  4.36°+0.01
90 63.31"+£0.32 0.852°+0.001  4.34°+0.02
120 62.74° + 0.36 0.852°+0.002  4.42°+0.03

Y]

winenyig onps **° Aanenulunedininaasnnuuandedniisddyneananseauanuiony

(p=<0.05) (n=4)
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Y @ a J v
M3199 12 AUANHUTMUATVOINI NUNATLINNIUFAT 159ULAZ gATAAINA0 TuAsuAaD 15ANE

a

3w {
ﬂ'lilﬂﬂiﬂknﬁqmﬂﬂu 40 93f UKl

Y

Fed

WINUAUREMNY  5zeznaudy (1) ANNFUNINLA (%) a, pH
g3 153U 0 69.52° + 0.60 0.880°+£0.002  5.04°+0.03
15 69.90" + 0.72 0.874°+0.002  4.92°+0.02
30 69.78" + 0.24 0.876°£0.001  5.14'+0.03
60 69.85"+0.37 0.877°°£0.001  4.94°+0.01
90 70.18" + 0.22 0.878'£0.001  4.84°+0.03
120 69.54° + 0.67 0.876™ £0.001  4.88% +0.05
gayan laRew 0 62.65" = 0.90 0.849°+0.001  4.27"+0.02
15 63.63" £ 0.32 0.854°+0.004  4.30™+0.02
30 63.64" £ 0.31 0.853+£0.001  4.36°+0.08
60 63.27" +0.53 0.851°+0.002  4.32°+0.02
90 63.85" £ 0.64 0.853°+£0.002  4.31°+0.02
120 63.40" + 0.67 0.855°+£0.002  4.34™+0.03

@ A @ [ 4 1 ]
HWELHA BNYT abe VIG]%‘]ﬂ’LJEl,’LJﬂ@ﬁMullﬁ@\?ﬂ'NiJLMﬂGI%‘]’EJEJ%‘]?Ju

(p=0.05) (n=4)

v

sy NNADANIZAUANNF 0N
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~ = a = A 2 J o 3w A
M15194N 13 aﬁum‘wsmmmjmmmqmTswmuazqmamﬂaaMmamaa"lswaQﬂmﬂmﬂym

gaNYiNes 305 peruaFod

NI NN S2OZAUN L* a* b* C* h
RIYINNUY (W)
g3 133010 0 3755020  6.00°£027  38.69°£0.65  39.16°£0.66  81.18"+0.38
15 37.84+020 6.74°+0.70 37.49™+140 38.11™+129 79.77°+1.35
30 38.18"°+0.52  7.52°+£024 36.63"'+£1.07 37.40™+1.08 78.40™+0.28
60 38.939+054 748 +026 37.067°+136 37.81™+£136 78.59°+0.33
90 3932°+045 75104022 37.93“+120 3866 +121 78.80°+0.27
120 38789+ 0.62  7.63°+020 37.26™'+1.03 38.03"+1.05 78.42°+0.17
gosan laAey 0 3730°+036  6.79°+026 36.79%“+1.14 3741™+1.17 79.54°+0.17
15 37.89™+058  7.56°+1.14 36.67°°+0.99 37.45+1.17 78.39™+1.48
30 3734°£1.15  832°+028 3578"“+£1.80 36.73™+182 7691°+0.27
60 37460 +0.19  835+0.17 3438°+0.53 3538°+0.54 76.34°+0.23
90 3754 +034 820°+044  33.90"+1.58 3488°+1.61  76.39"+0.54
120 38.14%9+0.77 8.43°+043 34.80™+231 3580"+233 76.37°+0.52

wnenng onps *°° Aanenulunedininaainnuuanaisediaiin

(p=0.05) (n=4)

Y]

pd iy NNADANIZAUANNT 0N
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~ = a = A 2 J o 3w A
M1519N 14 ammwsmmmjmmmqmTswmuazqmamﬂaaMmauﬂaa"lswaQﬂmﬂmﬂym

QUHQN 40 03I AIT YT

WINLNG P eI R Ttk L* a* b*™ c*" h
RIYINNUY (W)

g3 133010 0 3755 £020  6.00°+£027  38.69+0.65  39.16+0.66  81.18"+0.38
15 3739°£0.70  7.12°+146  3651+2.97  3723+266 78.81°"£3.07
30 39.10°£0.35  7.95°+£0.19 37.61£0.65  3844+0.65 78.07"+0.28
60 37.67°+1.52  8.13%£037 3489+298  3583£293  76.83£1.05
90 3831°+1.23  7.96°+035 37.56+1.49  3840+152  78.03™£0.30
120 38.91"+£025 833°+£0.16 38.73+£0.41 39.62+0.41  77.86™+0.19

gosan laAey 0 37304036  6.79°+026 36.79+1.14  3741+1.17  79.54°+0.17
15 37.25'+029 829°+149 3658+1.17  37.54+084  77.19™+£2.60
30 37.39'+£048  8.84°:033  36.70+£1.53  37.75+1.56  76.45°+0.12
60 37.33°+£023 9.15°+0.57 3476+ 1.04 3595+1.10  75.26'+0.70
90 37914037  930°£026  36.77+0.82  37.93+0.83 75817 +0.35
120 37.24°+0.57  9.28°+045  36.97+2.30 38.11+232  75.90" +0.53

winenyig onps **° Aanenu lunedininaasnnuuanaied1aiii

(p=0.05) (n=4)

ns = 1 1 =\
”lmmmgmmsmammu

nnmsanymslasuntlasifznugau

v

~

4
NIINI

@

[

o % QQd' Q. d‘ Q'J
YTAYNNADANTEAVANULFBUU (p>0.05) (n=4)

s NNADANIZAUANMFONY

= J e
wmuaxﬂ?mmaﬁmazsmdmmmm

WINUAWVHINNUGAT 151U TATAA THABY  WUNNWINUAUTIINNUGAT 1531U1aLgATan

a

o <] 3 o a { 1 {
I‘ﬂﬂafJiJWa\‘]ﬂ’lilﬂ’ﬂﬂTﬁLﬂUiﬂ‘l&lWQﬂ!WJ;IiJﬁ}@Q 3045 'f]ﬂﬁ’ll,clfal%ﬂﬁ Llﬁz‘ﬁﬁﬂ’nzliﬂ‘ﬁqmﬂﬂu 40 ©4F1

U

9 9
a ) % U

= I A v A A J a = 4 1 a
Lo Q1 L% & &Y Lﬂu§'$8$L'Ja'l4mf]u EN?J“]JﬂJ'lmﬂqauﬂ i) QWZJ@’ILL@%?J?ZJ'IQ!ﬂﬁ@]ua%i'lﬂﬁﬁuﬂllulﬂu

a g Yy 9

a v 4 A [ = a 4 1
HIATFTUNAAN U N YT (W%, 129/2556) wllﬁjmwuﬂﬂimm@.auw YMINUA ADIUDYUNIT 1 x 106

9
v

= | Y] [] Y] = 4 ?,‘, 9 Y 1 S 1 % 1 [ dy
IﬂIﬁuﬂfJﬁ’)@ﬂN 1 DTN LA gFAALATIININUA ADdUBDYNIT 100 Iﬂiﬂuﬁﬁ)ﬁ’ﬁ)&ﬂ\‘i 1034 MU
A a a2 ;| A = J =< 9 = ' A A '
Luﬂﬂ%1ﬂ1u1/\liﬂl,l,ﬂxit;f@]iIi\‘]\ﬂuiJ‘]J’iiﬂmLﬂﬁ@Icﬁlﬂﬂuﬂa@uliﬂq\mﬁiﬂﬂﬁg 16 G]S\iﬂﬁclﬁl,ﬂﬁf]lmﬁﬁﬂﬂﬁ
a &‘ a =4 VoA 1 I Y 2 D
Lﬁ]iﬂ]ﬂ]@ﬂl%ﬂi}ﬁ‘Ll‘Vlifm"Nﬂqwﬂlluﬁiuﬁﬂﬂumll]lﬂ (GlﬁJ‘I{_\lj‘LgG]f UAZIDIYU, 2552) LLﬁSiHWiﬂLLﬂﬁgﬁiaﬂ
a A JA

o [ 1 'o 1 1 . I j’ a
TyReuda 1alinsSua1 pH 1101 4.6 naziial a, 0.85 Fuiluanmziyegaunidnneliinalsn

vanewiia luamnsonsy 18 (Ray, 2004)
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A J

a X a a = A = J o <}
A1519N 15 1BOYAUN EJGU’ENWiﬂLLﬂ\‘]L"‘IJEJTJW’J”IHQT@]?Ii\‘]\‘]”lulmzfgj@]iaﬂlﬂa61%&@8%ﬂﬂ@15ﬂﬁﬁﬂﬂﬁlﬂﬂ

Q

Snufigungiivios 305 earuwaidod

WINUAUVEIMNY  T282a A (W) Total Plate Count (cfu/g) Total Yeasts and Molds (cfu/g)

GERERERIT 0 48x10° <10 est.
15 1.2x 10 <10 est.
30 8.1x 10’ <10 est.
60 1.7 x 10° <10 est.
90 3.9x 10° <10 est.
120 2.6x 10" <10 est.
gasan laagy 0 5.1x10° <10 est.
15 1.2x 10 <10 est.
30 1.7 x 10° <10 est.
60 3.6x 10" <10 est.
90 1.5x 10 <10 est.

120 2.7x 10" <10 est.
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A J

a X a a = A = J o <}
A1519N 16 1BOYIAUN EJGU’ENWiﬂLLﬂQL"‘IJEJTJW’J”IHQT@]?Ii\‘]\‘]”lulmzfgj@]iaﬂlﬂa61%&@8%ﬂﬂ@15ﬂﬁﬁﬂﬂﬁlﬂﬂ

Q

a =

SnYIMgUNYN 40 DIFITATY

WINUAUVEIMNY  T282a A (W)  Total Plate Count (cfu/g) Total Yeasts and Molds (cfu/g)

GERERERIT 0 48x10° <10 est.
15 1.5x 10° <10 est.
30 58x 10’ <10 est.
60 8.1x 10’ <10 est.
90 8.3x 10’ <10 est.
120 8.3x 10’ <10 est.
gasan laagy 0 5.1x10° <10 est.
15 4.6x 10" <10 est.
30 1.1x 10° <10 est.
60 7.6x 10° <10 est.
90 8.9x10° <10 est.
120 2.6x 10° <10 est.

% a o d
7. agidwamsianmandumn
@ a = = 9 A = o
MNMIHANT LRI NUgasan la@en Tagnaunualrende InundiFounao 15a
1 a o Jd A = Y A = 4 A A = 9
WUNWAAS AN nunaieuansaldnde Inunadeunae lsaunuiinae lsfeunan 134 14
9 9 v A A Aa a = A =
§owaz 25 uazamNI0 lFMIsanadaainuIanANI nunIgasan lndouunuiars lalyden 5151y
a o I A a o a {
iaadlelaagalddumsnusamalugasvedlssanlsd  Tasims@unanududuiosas 0.5
go’ Y a { a [ d v [ a [}
YouhminWinunulemnu  Tashnaasusigsninumunauaiitazmssousuangys ina'ly
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