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5808363 . Supitchaya Surasereewong
Thesis Title . Development of Thai fried chili seasoning (Ground Chili with Oil)
Program : Master of Science in Biotechnology
Thesis Advisor : Kwanhathai Chaethong, Ph.D.
Abstract

The research and development of chili products was conducted by using Thai fried chili
seasoning model to obtain high quality products accepted by the consumers. The consumer awareness
and expectation to the quality and safety of chili products were also studied by questionnaires
(NV=150). The results revealed that top five factors of buying decision were clean, safe, standard
certification, taste and shelf life. To optimize the formula and process of Thai fried chili seasoning, the
different 4 levels of oil content (a ratio of dried ingredients and oil of 2:1, 1:1, 1:1.5 and 1:2) were
investigated. The hedonic score showed that the optimum ratio of ingredients to oil was 2:1. Then, the
optimal of roasting temperature (X, 80-120°C) and time (X,, 10-30 min) in fried chili seasoning were
also studied. The result revealed that the optimum roasting temperature and time were 86-95°C and
21-25 min. The quality values of product were 5.11% moisture content, 0.329 a , L*=21.46,
a*=15.35, b*=7.11 of color, total microbial content less than 1x10" CFU/g, yeasts and molds less than
100 CFU/g, and 0.36 pg/kg of aflatoxin content meeting to standards. The key aroma compound in
fried chili seasoning mainly in the group of aldehydes and ketones, and sulfur-containing compounds,
contained in the main ingredients and some compounds generated from roasting processes. The
consumer acceptance test indicated that there was 96% and 86% of acceptance and purchasing
decision, respectively. Moreover, the stored fried chili seasoning product showed changes in quality
kept at 5, 20, 30 and 40°C. The sample stored longer at high temperatures cause in higher
thiobarbituric acid reactive substances (TBARS) values and affected consumers’ acceptance by lower
scores and % acceptance of the products. The results of the present study could be used to design and
control the process of Thai chili oil seasoning production in food industry.

(Total 126 pages)

Keywords: Product Development, Chili Seasoning, Consumer Survey, Flavor
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https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2%E0%B8%A1%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%81%E0%B8%AD%E0%B8%9A
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B8%B7%E0%B8%AD_(%E0%B9%80%E0%B8%84%E0%B8%A1%E0%B8%B5)
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%AB%E0%B8%B4%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%97%E0%B8%B0%E0%B9%80%E0%B8%A5
https://th.wikipedia.org/w/index.php?title=%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%84%E0%B9%87%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%95%E0%B8%A7%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%A3%E0%B8%B1%E0%B8%9A%E0%B8%A3%E0%B8%B9%E0%B9%89%E0%B8%A3%E0%B8%AA
https://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%94%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%84%E0%B9%87%E0%B8%A1&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%96%E0%B8%99%E0%B8%AD%E0%B8%A1%E0%B8%AD%E0%B8%B2%E0%B8%AB%E0%B8%B2%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%8B%E0%B8%94%E0%B8%B2%E0%B9%84%E0%B8%9F
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B8%A3%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B5%E0%B9%84%E0%B8%A7%E0%B8%99%E0%B8%B4%E0%B8%A5%E0%B8%84%E0%B8%A5%E0%B8%AD%E0%B9%84%E0%B8%A3%E0%B8%94%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%A5%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%B4%E0%B8%81
https://th.wikipedia.org/w/index.php?title=%E0%B9%80%E0%B8%A2%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%81%E0%B8%A3%E0%B8%B0%E0%B8%94%E0%B8%B2%E0%B8%A9&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B1%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%AA%E0%B8%A1%E0%B8%B8%E0%B8%97%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%81%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B9%80%E0%B8%AA%E0%B8%A3%E0%B8%B4%E0%B8%A1%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%AD%E0%B8%94%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/w/index.php?title=%E0%B8%A0%E0%B8%B2%E0%B8%A7%E0%B8%B0%E0%B8%9E%E0%B8%A3%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%AD%E0%B8%94%E0%B8%B5%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%94%E0%B8%B1%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%AB%E0%B8%B4%E0%B8%95%E0%B8%AA%E0%B8%B9%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%81%E0%B8%A5%E0%B9%89%E0%B8%B2%E0%B8%A1%E0%B9%80%E0%B8%99%E0%B8%B7%E0%B9%89%E0%B8%AD%E0%B8%AB%E0%B8%B1%E0%B8%A7%E0%B9%83%E0%B8%88%E0%B8%95%E0%B8%B2%E0%B8%A2%E0%B9%80%E0%B8%AB%E0%B8%95%E0%B8%B8%E0%B8%82%E0%B8%B2%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%E0%B8%94%E0%B8%AA%E0%B8%A1%E0%B8%AD%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD%E0%B8%99%E0%B8%B2%E0%B8%A1%E0%B8%B1%E0%B8%A2%E0%B9%82%E0%B8%A5%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%AD%E0%B8%87%E0%B8%84%E0%B9%8C%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%AD%E0%B8%99%E0%B8%B2%E0%B8%A1%E0%B8%B1%E0%B8%A2%E0%B9%82%E0%B8%A5%E0%B8%81
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H < A< P
7538 484 1118 (Sugar) Wuas1ianumy (Sweetener) Miumsiulawsa Uszian
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1aa Tuanafed (Monosaccharide) wagiigaluanag (Disaccharide)
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a1 luenng laun hmaylnsa (Sucrose) 1enanglad (Glucose) taz

?:I Y] %’ 3
Glucose Syrup HmaWsnlna (Fructose) tiag Fructose Syrup WaauanIng (Lactose)

(NFENTNATITUGY NIVOUINY NI LNTFUINT, 2544)

2.3.7 wadyasa
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http://www.foodnetworksolution.com/wiki/word/1594/sweetener-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B9%83%E0%B8%AB%E0%B9%89%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%AB%E0%B8%A7%E0%B8%B2%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/0833/monosaccharide-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B9%88%E0%B8%A2%E0%B8%A7
http://www.foodnetworksolution.com/wiki/word/0650/disaccharide-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B9%82%E0%B8%A1%E0%B9%80%E0%B8%A5%E0%B8%81%E0%B8%B8%E0%B8%A5%E0%B8%84%E0%B8%B9%E0%B9%88
http://www.foodnetworksolution.com/wiki/word/0978/sucrose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%8B%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%A3%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1014/glucose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1175/glucose-syrup-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B8%81%E0%B8%A5%E0%B8%B9%E0%B9%82%E0%B8%84%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1098/fructose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B8%9F%E0%B8%A3%E0%B8%B1%E0%B8%81%E0%B9%82%E0%B8%97%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1349/fructose-syrup-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B9%80%E0%B8%8A%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%A1%E0%B8%9F%E0%B8%A3%E0%B8%B8%E0%B8%81%E0%B9%82%E0%B8%95%E0%B8%AA
http://www.foodnetworksolution.com/wiki/word/1036/lactose-%E0%B8%99%E0%B9%89%E0%B8%B3%E0%B8%95%E0%B8%B2%E0%B8%A5%E0%B9%81%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B9%82%E0%B8%97%E0%B8%AA
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71U 2.1 AITTHAANINHA

N Schnuggy, 2012

Y a v J § A v
2.5 myl5uilzegaumnveswdnduninseslyssansnia

2.5.1 YoyamsdsIaneIn

A15199 2.1 Ma ez d99onIeINTNATZNA Capsicum HazinToa3esa 1 wel. 2557 — 2559
(af1 : AUV IN)

Aa1A 2557 2558 2559
lzian : : :
Tan SIERTRL yan SEETRLY yan SIERTRLY yan
o v 44,339,078 910 | 60,034,052 | 1,627 | 59,568,657 | 4,111
WINLLHY ,
RRKIY 6,728,908 196 9,204,872 254 4,056,248 268
o v 4,170,337 158 1,726,240 115 2,640,564 201
wintu :
RRKIY 2,615,327 91 2,266,960 106 3,874,714 110
nInaa 1 2,932,627 48 1,200,898 27 1,610,566 96
Weoudu | deoon 135,487 11 92,272 9 111,539 11
wseaze | vudh 9,005,694 | 1418 | 12315843 | 1,511 | 15327,676 | 1,694
e 49000 262,403,402 | 17,982 | 271,168,909 | 18,703 | 286,269,433 | 19,765

N1 : NTLNTINIIAYE, 2559
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2.5.2 M3§15394V319A (Consumer Survey)

o Y Y A S axdq ¥ A
M15d1529A21WABINI5Y0IRVS 1nA (Consumer Survey) 1Wu3shldiionaaon
YR D) ' A v Ao A o Y
anuianvesdnadeuluninnuyey vsemsseusunlnenandumn gnageulumsnaaeu
1 J o ] o & @ a < 1 {
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=\ ] o

ﬂ)ﬁ)d' a3 9 ) Y o o a ] 79 Y Y] Y
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AMSUITNMINATOUNIANUFO VNI 0NITEONS VA1 159515972 n1(Qualitative Test)

wayMIeen i 1uFa/5u1a (Quantitative Tests) (UM Winau1n, 2552)

Y] 4 a YR [ Aas a a 1
Sawnsal wzlune (2546) laAnymsdivlgeamnmuaznisuismsnannsnilu
weld ldwsmlunliaanm  agoranazdsiminaisnvezamensu  Taowaansintluin
Windaa azwaan3nuanni nNa1nURaLaIn1g Reprocess WuMsnan lasldninan
Y a 9 a Y 9 a 1w [ a 9
ldnananiooaz 18.23 waald 40 w09 AUNUMIHAAIMINY 100.78 VN dIUMIHAR Tag ]y
S Y q ¥ a v a Y 9 a o A

winudeldwananiosay 62.75 manla 40 ¥09 AUNUMIHAAMINY 127.97 VN 1HOUTTIN
a o 1w @ a U
pgiitonlpedidunuminy 14597 1M NNATOUNMTEONTVVYOIRUI InA 100 AU WUN
AMUEOL1ABIIN  ANUFDUMIUNAUIAZANUYEUMIUANUAzBenueINs nTluegluszauu
] o <3 [
nal ANUFOURILTog TuszAUAMUFOUANIDY Tae3ooaz 94 YBIRADUILUADUDINEDNTY
Aa o Jd Y dy a o ' = o ] 9 =~ Y [
pannmd 3088z 67 TONANAUNMINUMIINIMIIeluaaa Fosaz 44 1HUAIWND

a [ P a A J 9 Y Y 1 [ (P}
Namnmmmmﬁ@iugqagmuﬂumﬂa aziosaz 34 AoIMIINIIAIAG 1 Bl (25 NJW) 2gN

1A 7 UM

a (Y] A d
2.5.3 ﬂ1‘§1J‘5$!3J1!ﬂ'J11I‘I$E]‘U ﬁ%ﬂﬂ1§ﬂf‘)3~li‘ﬂ‘llf‘)~iwaﬂﬂm°ﬂ (Consumer Acceptance Test)

[ 1 <
2.5.3.1 MINATDUNTIDNTY (Acceptance Tests) ooty 2 lL‘U‘Uﬁ@

(1) M3 l¥ena (Hedonic Scaling) luaiienouiimsldmna 7 9a
< 4 9 Y . 1 J a
ihunsestiolumsd119anymzve901M1s  (Gatchalian, 1981)  LAWUIIRLS InANee Y
= A T A a Y A 1 = a A
WANRIR UAUAINIST dna 7 9 910 THmwe 5 mudenedndilszanszllumnaves sou

wie lweu oud luifyridounnsosnana1d @nauuy 9 — point hedonic scaling 1AgN
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(%3 dy = L=\ 1 tﬂ' g’/ 1
wannvy 1uil19550aznuniianu lannnnamandy (Cross et al.,1978) HazapAAALL
(% 1 Yo (% ] 9 da! an [ 1
9 auazanuulsdsiuvesdnanina lasumseeuiued1Inewelu AFNTAING1N
I @ o ] Y A Aaan Y A % A 1
Humstamseensvodrauinsannlnsenvesdus Inalumenvesszaumsyoy  nie 'l
A o JAo Y} A o v Ana v A 2qg v = o A
ouraanmantmua  meldannzidmuald  Ufnsevesdilsziivezrldinuddiin
WITUMLUENg MinadonInedd 9-point Hedonic Scale Test (9 = souiuuINAga, 1 = i
9 ~ A a 9 [ &l v W a <3
gousVIIN  Nga) edssliugaamnauanyazlng eduda  sama ANuEA
o [ 1 [y a [ 4
anuveulaeinn  lagmiwnldedunsvarelumsnageumssoniulundasmaionnig
a ] = % a A ay 1 o @ A Y Y
wintu s lddaiminuaziaseduan  lumsih ldwanngasieliassnmanudesms

Y a
VoI5 1nn

4 [ a [ 4 ?3’ a
AN1A 1509019 (2552) lanadeun1seonsUY0IHAANUMNUINGD
~ v = > . 3 o ant . .
uzvAnaunuaenszRouluea1@Iu 50:50 Weosidua 1aedF 9-point Hedonic Scale Test
' [ 9
O=gousuuNiga, 1=ldgouiumniga) Usziiugummmesiuansauzalsing iedude
a I Y9 = d % Y a 1 Y
sana anuEa  anureulagsn  lasldinadeuduitiudiuny AU Inanquidhnung
$109U 200 AU WU {US IaalimsseusuMusamANazANNYe Tass ey Tz AUFO LN

7.9-8.0 uaas AUl 1@ lumsnanio e

Y 9
(2) MSNAAOVLVY Food Action Rating Scale IBHITONTUIN
[ o o @ [ Aan 1 ]
FACT wun U5z Tosivanaon13taausoy ¥is ysuarnnseminiaindulyllalu
[ dy Y a A 9y a [ Y
M5UFNITAOUALDEIRYS Inn  Tunundeunwdug  Hilsziliugnmanisldasivaeu

a [ o

Upnseiidesnisnadoy  waasmwnlisWanale  dledwervgninauswiiing

A ¥ &

o o a @ 1 o ] d aa
HNEUDIA UL UNITNAZAIDINHTOATIAHIUIA D819 (”lwimu Diﬂﬂﬁ, 2545)
Yy A Aa o 2 I
254 Msl¥nuiRINanau (Response Surface) (NAYI1U IANWIATT, 2554)

Y v
WUNAINDY (Response surface methodology (RSM) ABITAITNNADATIHTUNMTET14
o a 4 AA 1 1 =\ @
uuuhasaymsuazilymininasemsaovudusaennuaulalastideteratelsems
(Bacaouia et al., 2001) Houl¥lugaamnssno1ms wuldlun13si Process Optimization, Food
o a @ 4 @ { o @ o
Formulation (Product optimization) 1UIUATUMSHAINAAS M HANNTNAIAYVDINITT

[ [

A Aa A aou Ao A
NWUNWINAADUIWDUUTUDHNANITIVY UANU
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2541 mImiEenIU AR Ude TR MINARDIRIIN Al
sdtlosdeaiidunlsass 2 vl azdeaiuFazine desiidulsametiaios 1
uhliazdosiudinlsdunads saiuurummanefiozaunioadeiiuiimnane
1#f® Factorial design, Mixture design, Central composite design (CCD) ttag Plackett and

Burman design

4 1
A A

o @ a § @ ES o
2.5.4.2 szavvesalsoasgndeansauliiu Suiludesnasunguivui
Ay =
NABINIIANHN

o 9 o o Y [ )

s
9 a 1 @ =l 4
2.5.4.3 NnUUINToyavesalsaaszunazan (Xi) HAUNWUTNUUDYAVUDN

u

9
Y o o d

amsau (Yi) Lﬁaa%’mﬂmmmﬁ’mm‘mmtﬁﬂmﬁeﬁ (Model) G?%Wﬂﬂzﬁmmmauwum%a
1# U039 (Linear model) ANANWUS 11139 Interaction (Interaction model) tagAMNFURUS 1
1% Quadratic (Quadratic model)

Linear effect Y =ap+a;X; +e

Quadratic effect Y = ap + a1 X + anX% +e

Interactioneffect  : Y = ag + a;Xq + a, X, +a1,X: X, +
a; X% +a,Xs+e

[ [
A A

o o a d 9 I an
2544 uum‘umaamNﬂmmmﬁmm"lﬁ”lﬂmmﬂumwmum nIion

a ' y A a o A A 4 ) = Yo &
[FINNAITWNNUNINOND L ﬂQuuﬁllﬂ’]ﬁm’]\iﬂm@]ﬂqﬁﬂﬁwﬁ]um?hlﬂlsuﬂuhlﬂﬂ\ju

Y = Bo + IPiX; + ZPuX{ + ZERuXiX; + e

Chaiya, Pongsawatmanit, and Prinyawiwatkul (2015) “lﬁ'ﬁﬂmqmﬁmmzau
dmsuudleean1¥lunsvi Sponge Cakes Mwanuilaiudlzvdauas usuununy Tagliis
o 2 da
Central compositse design (CCD) uuy 2 thdelumsadaiuiiinaney alemsnaaes
v

naunuuilaadeuilaindiends (5-15%) nauilaaanavua 20% 11nn519 RSM contour
plots WuANANlugashinauummue 16% uiluiudnlenas 11.09-11.88% uazuauumuni 0.1-
= v d' 9 =\ = ) ) = ‘:9} ! =

0.11 % Hauianameniwidesms @f5masge danwn lumtier uaziferdie) wagl

ﬂ’NiJ‘IfE]“]JI@EJi’JlI’g%:fﬂ
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Phimpharian et al. (2011) 1@fnyIHaveInNITNTY Glucose syrup (2%, 4% and
6%) 1Az Pectin (0.5%, 1.0% and 1.5%) AO@NHULMIVANLAZMENN LAZNTIONTUNN
Ussamdura vosguvumswanvuudi)zsaneiy Fensulaeunlasua Glucose syrup
1ag Pectin ﬁwaﬁ'@mﬁGﬁug1Juazﬂ?mmmmuﬁwmﬁuﬂziﬂ ua hidanadennunul tazns
i3I8 Pectin M 1REMANAT () azmFmaouiuiu (%) 59mAanuusadnde e
lanFinamsunazan S inanhaase (@,) NNMInaaoInuNIumnaaduilzsauny
fnnzauilszneude Glucose syrup 3.5 - 6.0% Uz Pectin 0.5 — 1.0% Tael¥inanisoouiuog
fl 6.7 - 7.3 (9 - point hedonic scale) Tudmvesdnyuzlaing anunfaen AL A

Wt uazANuseU lagsIwu

2.6 QUMW WATFIY YoMHua (ﬁwﬁmmmm;@mwaﬂﬁmWfqﬁamﬂii3J, 25471,

2547v, 2548)

2.6.1 anvazill

! ! 3 4 oA g
Aoald nau waznausam v Wi nunersomsolljaasnausaiue Tag
dodlutidnyaz landeunlaslunnlndsuian1d dessau Imsnszaedivesaiuilsznon

' ° Y g v A g '
DYNTUNUTUD GIEJ\TL‘]JHW\‘ILLWQ m%mm@ﬂuag

26270

9 A Aa a ' Aq ¥ o
@ama‘ﬂ@mmim%mmmmuﬂizﬂauﬂmammmm

2.6.3 pauNaLsa

Y A A d‘d a 1 d' 9 A d' d‘ [
GI’EJ\HJﬂﬁuL!ﬁ$iﬁ°l/lﬂ@ﬂllﬁiiu‘]ﬂ§m@\1ﬁ’3uﬂi$ﬂ’é]“]J“I/IGI,‘]f ﬂi1ﬁﬁ]1ﬂﬂaulla$iﬁﬂuﬂ13~l

=3 d 1 A v A A
WUszasn U NaUoU NaUNU JevY

2.6.4 aadaniasn

doalinvalandasun lilydvulsznounld wu duwy au n31e nIta a9

a ¥ d 1
‘]Jgf']aﬁ]”lﬂﬂﬁil WU LAY 1Y UN
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2.6.5 Tageluerns

a 9 a A A a ) I a
ﬁ?ﬂllfn3Glclfﬂ3@&Uu1“ﬁ@ﬂﬁﬁﬂlﬂa@ﬂl@ﬂﬂﬁﬂlﬂuI“D'@ﬂ (muamtﬂuﬂiﬂmuimaﬂ) uae
I Aa A A A o I A 1 ] = A o
NINYDIUN HIBNADUBINTALDIUN (mmmtﬂuﬂiﬂ%aium f)fJ'l\‘]iﬂ@fJ”l\‘]ﬁU\‘]ﬁi@ﬁ')iJﬂu

#o1limu 1000 Haansuaon Tansy
2
2.6.6 ANUBY

1T a %’ kY] a [ Jd a 1,
doalinuiesas 11 Tagrihmin aasasins nilu)

9 a9 3 @ a o s 3 = U Y
doa luinuiesay 20 Taerinmiin (MaasamunInluusi)

2.6.7 azamenau

doalunu 20 Tulasnsudon Tansy

2.6.8 J01AD5UONIIA

doliinu 0.6

d
2.6.9 9AUN5H)

o a =g g’/ 9 1a 4 = | £ [} [
2.6. 7.1 MUIUAUNTYINIVUA ﬂ@ﬁlllllﬂu 1x10 Tﬂiaummamq 1 N3y
A A a3 adg 9 9 ' ' o ' o
2.6.7.2 IOHI¥DILWY Tf"l‘lﬁ Iﬂﬂ?‘ﬁli’)NWL@u ADNUBDYNIN 3 MDAIDYN 1 NTY
=\ o 9 1 a = % [l @ a [ 4 301 a
2.6.7.3 AL ﬁ@\illlllﬂu 100 Iﬂiﬂuﬁ@@’)@mﬁ I DTN (NAANUNUINTD
HaLazWI N u)

a A J s 9 ' @ ' @
2.6.7.4 An0dAIIAYN LW’E]TV\F%QH]H?( me”luwuiumamq 0.01 N

a d
2.7 NMIAAISHAUNN

2.7.1 anuru (@anfududsumsaouInenemanstazma 1ulag, 2557)

3 A A ? Aa < ond o o A ' &
lﬂuﬂ’]ﬂﬂﬂ“ﬁlﬁu1ﬂ!u1‘ﬂuﬂgclu@1w1ilﬂUﬁNUﬂﬂﬁ1ﬂﬂgﬂJ1ﬂﬂq@@Eﬂ\ﬂ’ﬁ!\‘]ﬂl@\‘]ﬂ’]?ﬂi

Y
A

A o A a . A a4
HOIINANUFULNAADNSITONITIVI91115 (Food Spoilage) IAgnniemMsidouaoiiiniain
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a o X f ° f . v Y
90UN38 (Microbial Spoilage) FINTENUADDIYN15I19T14UIB(Shelf Life) 91%150UA1INTU
A z I A A a . A =\ [
wIedsuanigeeziiluemsn@eu@edns (Perishable Food) 1HBInNNEAA1IZMIIZaNnL
a a A A o Y A s 1 aa A 4 = U 1
MIIYUeNaUNIININ o a@ondy 15U LUANGETAE 1aYI1 FI9zTIHAnADAIN
[ 1 901 [ a a J
Yaoanen1901¥13  (Food  Safety) 0113 NUINGUMIEZAVMINTYUDIRAUNIING 150

a . 1 a a3 a a
(Pathogen) HATMIATNETNY (Toxin) Nnelitnalsnowinsdluiy sawdemsaieansiiy
. [ . . . I [ ] a [ 1 A
Y9431 (Mycotoxin) 15U Aflatoxin (@ Patulin c?%uﬂu@umwmé’miﬂﬂ AINANDANIANI
MEMN HazaNiAFInNuouvoI0IMITAIUAIY 1Y IAMaoUIA) JADA NI
Fou (Thermal Conductivity) ANUSo UL (Specific Heat) dqwaﬁiaﬂmmwmqﬂimm
[l F
Fuia FalnanonIoousUYIIMT Al WIodUNT (Texture) 1¥U ANNATOU ANNKIIA
. . a o g Y ) 1 T W a aan a0 A
(Viscosity) Msmzaanuitunou (Caking) mwamammmﬂﬂﬂgﬂifnmmm@] ny
1 1 3 o ] Aaan Aa A %’
NANIZNUNNAVADDIMITILHINMINUTAEY 5y URnsemsinadiiena  (Browning

. aan a % an Q. . . 1 o a 9 ]
Reaction) ﬂgﬂiﬂ?ﬂﬂﬂ%’m%uﬂlﬂﬁﬁw{ﬂ (Lipid Oxidation) i’JﬂJa\iNaﬂ@ﬂ1iﬂ1ﬂu@i1ﬂ1ﬁuﬂ1 (YU

9 g o A o o QL R X
U1 LNAAT YWY i]gﬂ'lwuﬂi’lﬂ'li‘]JGIf@Wullﬂi@]’llﬂﬁn']mﬂ:]']ll%u
1 -dy = A
2.7.1.1 DMSUAAINIANNUTUUDIDINITY 2 ETJLHJ‘]J o

4 < ' 4 1
(1) AnursugIuilon (Wet Basis) iumanudunldluniamsm
I VoA v X L & a o w o I J 4
WuamnldsganuruTaen U ludiadses1iu sinvendunlo Sidud
4 < I Aa 1% a 4
(2) ANUFUFIUURS (Dry Basis) (umndionldiulumsinsizn
¥ . 1 Yo Y 4 1 Y
ATZUIUMIOULRY  (Dehydration) nizdelimuialaazain lesniniiminudeves
~ I I I Jd A o [ I [ <
9111592A9N 01U uleSiFud Hio TUIUNTUVBNNADTIUIUNTUYDIVDIUAN (g H,0/

g solid)
2.7.2 Water Activity (a_)

J aad .. A = { a 2 T 3 oA
I0NDIUDANIN (Water Activity) 3 ® Usudodse weugen a, Wumnuaag

Y
v (% °

o w 1 < 4 @ <
IZAUNANTUHUDIUN ﬁﬂﬂTNﬁ’lﬂﬂJﬁ@@’IQﬂ'ﬁlﬂU ﬂTilﬁ@ll!a’fl LLﬁ%ﬂ?TNﬂﬁ@ﬂﬂﬂ"U@Q@’]‘ﬂ’li IJJH

v Y
~

Yy v v
thishrszauiiunanimgaluesiesaunidenunsou Tl FlunmsndadoTanaz 14

Q

A o

Y
Tunmsialasoualians q srawnsalda Water Activity Tumsilsziiuingegaunsdrila

< A (] A Y = E 9 @ A =
Tadlunse liiluaumanmldeonnads aaeasuldlumsnuauuazilosnumsideudesves
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A d a

A a 43! &1 a ~ 9 &l a a 9 Y .. A
@1W1i‘ﬂlﬂﬂ‘llumﬂlslfﬂﬂau1/lﬁfﬂﬂ INIIELEDYAUN ﬂéﬂzléﬂﬁi‘gmﬂiﬂqﬂﬂmﬁlﬁﬂ1 Water Activity 1

[ a A J

[ Y Y ISP - o AR a a 9y
9109 Taeis19Aoan1 140 Im1suaA1 Water Activity mmmwmauwﬁﬂ%mitymuiﬂ"lﬂ

9

] 1 . I [ 4
TNTDUVIDINITAIUAT Water Activity ponu 3 Uszianasll

2.7.2.1 911549 (Fresh Food) 131013 uded18 (Perishable Food) Nl

Y
J 1 1 v J o
f11 Water Activity 410021 0.85 15U Lﬁf’)’d@]’) A wa‘lﬂ’ DIMITNSID

& ¥ . . = A
2.7.2.2 91113 NUNY (Intermediate Moisture Food) 18D 91H1TNUA
Water Activity 32119719 0.6-0.85 191 uudunau wa lifugon dailyese
2.7.2.3 91415114 (Dried Food) ¥111004014115N1A1 Water Activity 108
] 1 @ 9 Yy 9 Y 9 9 oY A A v 1
N1 0.6 19U uNEa Wnwa lifeunia fauis Mwa liing innerensrs Aunszmonassan Jan
4 1 a J @ o o
Water Activity #101A38911A1 Water Activity 118231A312 HHA 1ufinn1snaaes (dninvodya
o a 4 =
tagguemsaUMaINgImaasuazina lulag, 2556)
[ o a @ a a a 1
Saunsal wz Tuna (2546) ladnyinsdsvlgegunimuaznssuasnisnaansnilu
mield lansndunlaunnuazazeialsiannasezdaimensu Inonaasinaaninil
a a A Y k) 1 a U A o a IS
ANINEA LazWINNAINURIE21A8N1S Reprocess WUNNINTUNITINWInaala a,
9
- a U = U 1w v W a [ Jd a ' @ 1 J
N 0.26 1Az W3 N1UAINNT NURITAT ¢, 1910 0.25 Astiunaanusinsniluddnoglungu

U521nN011131374

273 %

= ~ ' o 9y Aa = ' A
ﬁiu’fﬂ“ﬁWi llNﬁﬂﬂﬂ’JHJG]ff)”UngﬂWiEl@lITU"UfNE’Uiiﬂﬂ LAV R Glfl’ii] 130

A v A % o d

UIVONMIIToUTEV090111T FITANNFUNUTAUAMANI INFUINTVDI0IMST T U IS
d%‘ [-Y [ 9 1 a Y 9 [ v d (BN} =
vuegnuiladeviaelszms laun wilauazanududuveITIAiag WUE ANUUABOU FUDI

U Q a

S o

prnsmaman)asunlasszrnienszurumsulizoms azmsnuineiomsiiowan
9 4 A 1 =1 a dyw a ann
anwdou tou e manlasunilas a1 pH @15l eonFou uag uenanildunanin Ugnae
1 [ 4 [ Aann 4 . . I Aaan
A199) 52191909A5ENOVUDID MY 1(FUUYNIBUNAAITA (Maillard Reaction) HUgnTen

A Y =< ' a 9 o 4
msmﬂﬁmmam"lumﬂ’mmﬂmau"lw (Duran & Calvo, 2009)
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<= 4 9 4 [ 1 A
2.7.3.1 MINUTUDINYBY szneualeesntlsenounan 3 UMD

(1) uvasdudauds  (light  Source)  wasROgUNLIVOITIT
] <} 1 { J < 4 J
wiman lih verelusrsiawypdueaiu’l] (Visible Wavelength) A911819AAU5Z 1319 400-
1 o A 1 a J @ J 1 o A { 4
700 w1 Tuwas urasduiianas 1dun udee1iad uasduns vsounastulauaanuyys
9 dy 1 = A I S A Yo
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o . A 1 ~ < 9 o A
(2) 199 (Object) euaaluranmueaunuld ANNITNUINYNUTIN
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9 1 [
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Y v 4 < o I A 4
(3) AerunA (Observer) MUYBE wBUNUIAYIIUTA1IY AIGERRLIIGR!
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4 ~ 4 A aa 9 < 9 1
wennei luTuanaveslasndmelsd wieanasodulsilama anudou nsa a1 uaz

& A aaa = <3 aaa Aa X 24 1T a a A . . ..
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a151lszneusamelunsn wuNTIAAI1 125 ¥UA (Pino et al, 2007) lagd
i’fﬁﬂizﬂaﬂ‘*ﬂﬁﬂﬂ ﬂéiuﬂfjn phenol, aldehydes, acids, ketones, alchohol, ethers, nitrogen
compound, aromatic hydrocarbons, alkane, esters 0g lactones (Mateo, Aguirrezabal,
Dominguez, & Zumalacarregui,1997) 1azdInua15HoNsziglunsn 64 wia (Luning, Theo
de, Harry, & Jacques,1994) Tasdl 6 ¥UAKAN Ao hexanal, 2-isobutyl-3-methoxypyrazine, 2,3-
butanedione, 3-carene, trans-2-hexanal k@& linalool Tagnun 2,3-butanedione, 3-carene, trans-2-

~ A X A a 3
hexanal (18¢ linalool %zuﬂ?mmmmmﬁawa‘wa'ﬂqﬂmﬂﬁu (Mazida, Salleh, & Osman, 2005)
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nQUAITIAY aslsenoy nawse
(Z)-3-hexanal Green, grassy, fresh aroma
(E)-2-hexanal
Hexanal
Aldehydes (E,Z)-2,6-nonadienal Cucumber odor
(E,E)-2,4-decadienal Fried chicken odor
(E,Z)-2.,4-decadienal
Benzaldehyde Almond note
(Z)-3-hexanal Green, grassy, fresh aroma
Alcohols (E)-2-hexanal
Hexanal
Methyl salicylate Wintergreen-like odor
Hexyl isopentanoate Fruity notes, apple
Esters (Z)-3-hexanyl isopentanoate Fruity, sweet green, apple-like
Hexyl pentanoate Fruity odor notes
Ethyl acetate Sweet odor
(E)-B-ocimene Rancid, sweaty odor
Limonene Citrus odor
Terpenes
Linalool Floral
3-carene Red bell pepper, rubbery
1-penten-3-one Chemical/ pungent, spicy odor
2,3-butanedione Caramel odor
Non-1-en-4-one Sweet mushroom-like odor,
Non-(E)-2-en-4-one contribute to cooked bell pepper
Ketones
Nona-(E,E)-2,5-dien-4-one Aroma
2-heptanone
Hept-(E)-3-en-2-one
B-ionone Violet-like, fruity, woody
Bases 2-methoxy-3-isobutylpyrazine Green bell pepper odor
Furans Furfural Almond note

2-pentylfuran

11 : Carolina & Sheryl, 2010
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2.9.1 GC-MS (Gas Chromatography — Mass Spectrometry) (Tan"lﬁa WAIUM 1Az
AL, 2556)
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2.9.1.5 VoAuazIDITeU0UATDI GC-MS
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3.2.1 M5tAdl

3.2.1.1 Acetic acid (Fluka, Buchs, Switzerland)

3.2.1.2 Aflatoxin test kit was purchased from MycoJudge (Tokyo, Japan)
3.2.1.3 Chloramphenicol (Sigma, Darmstadt, Germany)

3.2.1.4 Desoxycholate Agar Medium (Nissui Pharmaceutical Co., Ltd., Osaka, Japan)
3.2.1.5 Ethanol NACALAI TESQUE, INC., Kyoto, Japan)

3.2.1.6 Potato Dextrose Agar (Merck , Darmstadt, Germany)

3.2.1.7 Sodium chloride (Merck , Darmstadt, Germany)

3.2.1.8 Sodium metabisulphite (Ajax Finechem Pty Ltd, Australia)

3.2.1.9 Standard Agar Medium (Nissui Pharmaceutical Co., Ltd., Osaka, Japan)

3.2.1.10 TBARS Assey Kit (Oxford Biomrdical Research, Icn., Toyko, Japan)

¢ A A
3.2.2 qﬂnﬁmsngmmm

3.3.2.1 Autoclave (SX - 300 Tomy Digital Biology CO.,LTD., Japan)

3.3.2.2 Benchmark Plus Microplate Reader User Manual (Bio-RAD Model 550, USA)


https://axel-search-e.as-1.co.jp/asone/global/maker/MH00246/
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3.3.2.3 Blender (HR2118 Philips, Amsterdam, Netherlands)

3.3.2.4 Centrifuge (Liston C 2202, Kaluga Oblast, Russia)

3.3.2.5 Digital analytical balance (Adventure™ ARC120, Ohaus Corp. Pine
Brook, NJ, USA)

3.3.2.6 Digital analytical balance (Sartorius ED224S, Germany)

3.3.2.7 Dispersing and mixing (Polytron by Kinemayica, Luzern, Switzerland)

3.3.2.8 Drying Oven (Fnd Co Ltd., Bangkok,Thailand)

3.3.2.9 Gas chromatography (7890A/5375C Agilent Technologies, California, USA )

3.3.2.10 Gravity convection oven (Yamato DV 61, Haverhill, USA)

3.3.2.11 High Speed Mini Centrifuge (Fastgene NG003, Dueren, Germany)

3.3.2.12 Hot air oven (Yamato DV61, Tokyo, Japan)

3.3.2.13 Incubator shaker (BR-3000LF TAITEC, Saitama-ken,Japan)

3.3.2.14 Nylon Syringe Filter 0.45 micron (Filtrex Technologies, California, USA)

3.3.2.15 Pulsifier (Microgen Bioproducts Ltd., Camberley, UK)

3.3.2.16 Spectrophotometer (CR-10, MINOLTA. CO. LTA , Japan)

3.3.2.17 Vacuum Packaging Machines (VAC-STAR S210, Sugiez, Switzerland)

3.3.2.18 Water activity instrument (AquaLab Series 3, Washington, USA)

3.3.2.19 Water bath (Personal-11 SJ set TAITEC,Saitama-ken,Japan)
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Gender Age
W 18- 25 years
25-34 years
B Female | 35-44 years
Male W 45-54 years
55-64 years
0.7% ~>% Occupation
W Student
Government / State Enterprises
B Private employee
B Entreprenewy
Maid
m Oth 4% Education
=r

R/ 3y
5 | | Frimary school
l / Junior heeh school
A |

m Hreh School / Vocational

Monthly Income

| Les: than 5,000 baht
m Diploma
001~ 10,000 bant
B3 5.0 an 75% Eachelor
M 10,001 -15,000 bakt Posteraduate

W 15,001 - 20,000 bkt

20,001 - 50,000 baht

Mo thas 40,000

baht
A =) v =2 a A v (J 1
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A15199 4.1 The importance of factors affecting the buying decision of dried chili, chili powder

and products (N=150).

Buying decision variables Score* Importance
Clean and safe 4.83 +0.38 Extremely important
Standard certification 4.59 +0.63 Extremely important
Taste 4.53 +0.66 Extremely important
Shelf life 4.52 +0.67 Extremely important
Appearance 441 +0.66 Very important

Food label 441 +0.73 Very important
Process 4.40 +0.77 Very important
Convenience in purchase 4.36 £0.65 Very important

Odor 4.31£0.80 Very important
Packaging 4.29+0.74 Very important
Nutrition value 4.23 £0.84 Very important

Color 4.21+£0.83 Very important

Price 4.13+0.78 Very important
Hotness 4.10+0.76 Very important
Brand 3.98 £0.92 Moderately important
Origin 3.96 +1.02 Moderately important
Promotion 3.93+£0.96 Moderately important
Advertisement 3.91+£0.95 Moderately important

* The importance score is between 1-5 (1 is the least significant and 5 is the most significant).



A15199 4.2 Consumers' awareness of dried chili, chili powder and products (N=150).

Attitudes towards quality and safety Strongly Agree (%) Disagree Strongly
agree (%) (%) disagree
(%)
You consider the quality and safety. 79.3% 20.7 0.0 0.0

The product must have a standard

certification. 72.0 26.0 2.0 0.0
Brand affect to buying decision. 40.7 453 13.3 0.7
Source of sales affect to quality and

safety of the products. 53.3 41.3 53 0.0
Quality depends on price. 48.0 38.7 12.7 0.7
Color intensity affect to hotness level.

(darker is more spicy) 46.0 36.7 16.7 0.7
Quality and safety products must be

naturally red color and no synthetic

adding. 60.0 36.7 3.3 0.0
Dried chili, chili powder and products

are generally has mold contamination. 52.0 353 9.3 33
Dried chili, chili powder and products

contained aflatoxin. 52.0 36.0 8.0 4.0
Aflatoxin can cause cancer 67.3 28.0 4.0 0.7
Quality and safety products must have

no mold. 76.7 21.3 2.0 0.0
Quality and safety products must not

contain foreign matter e.g dust, insect

etc. 79.3% 18.7 2.0 0.0
Quality and safety products must not

contain chemical residues. 79.3* 18.0 2.0 0.7
Quality and safety products must

process from the fresh chili from a GAP

certified farm. 68.7 26.7 4.0 0.7
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#1519 4.2 Consumers' awareness of dried chili, chili powder and products (N=150).(Gl'6)

Attitudes towards quality and safety Strongly  Agree (%)  Disagree Strongly
agree (%) (%) disagree
(%)

Quality and safety products must

manufacture from a GMP certified

factory. 70.7 26.7 2.7 0.0
The higher quality and safety products

commanding higher prices. 60.7 36.0 33 0.0

* Top 3 high score percentage of attitudes towards quality and safety from consumers (N=150).

4.2 HAMIIAIYNINYAUBAZANHIAUMNNVDIINGAY
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13 BUNT ALFIAIITNTUDY Chaethong and Pongsawatmanit (2015) (531NN AAA

Ao A ~ 4 Y o A = = 1
aamonmzraiauysonae hldaand 100 esusaod wn 3 Wi wazuylu
= @ o a a = Z}, o Y
150218 0.25% Luaeuua luga lilduas 1.0% nsasasn wiy 30 w1n nuut ldeuuds
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Y ~ 3 & Y a Y o ~
@20 Tray dryer Nguunl 65 oeruvadod Wunal 14 52109 auldninuds aanwi 4.3 wa
a 4 U A Y A dy A = Y A (% 1 dy
MIUATIZHAVUNNNY NN NUHINAIANIFUDYN 8.15% wb FalnaResnuanuaulugay
ARYBINT NS (Wall & Bosland,1993) A1 Water activity 011 0.430 tag Ad L* (AIAMWAIN)
30.61, a* (AUA9) 31.10 waz »* (AHMADI) 26.93 (A15199 4.3) 1NNUITYVDI Wall and Bosland
[ j’ a Y a A 19 A o 9/&’ 1
(1993) $18NUNMANUFUVINTIURIIUGANAA AD 8% uADUAY 11% Iz ]¥iDoRaNs
a a g a a a 1 7 % g !
wigauInveuFeswaznaasisezamendy ualunnaunudinnuisuiosnd 4% a
[ Y a [ 5 I a 9 A
mldavewansuaidaad (Toontom et al,, 2012) uazwailullawanasgiududunuas Ao

a Y 9 =) ,i' 1a
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a

9 9 v ! v
vinuh lagminiunimaes 10% (ww) 1azoDNgUNYY 65 DIRUTATEAUIU 7 5119 92

G

Y ~ =~ =~ @ A @ A Y a 3 A 9 o
"lwamlmmm HAagNITINYULY ﬂﬂgﬂ‘iﬂ 43 ﬁﬁﬂi]'lﬂl@]i&lhiﬁi}ﬂﬂ!ﬁii]L'iEJiJiE]EJu'IVlﬂG]i’Ji]

[

I [ ¥ 1 4 ] ¥ I~ 1 H o
dounumn lagn13IAMANLFY A1 Water activity tHoe9naanurulueninsitluamnddny

o

J

1 I a ] 4 [ a o

ADD1YNINUVDINAANN (Labuza, Heidelbaugh, Silver, & Karel, 1971) A1 a,, YOIWAANUN

1A % I PN 1 a a 1

pmnsuiadeslumy 0.65 FudluiFanaidaunidhiaunsoniyaulald (Young, 2008) an

= I o v 1 v Y v A A Y a Y

a, sazAd  AuANNAIARAeMITUItazAadula@enueIfs Innluemsuna  (Inchuen,
Y

Narkrugsa, & Pornchaloempong, 2010) WLIHBNLAUIYI LATATLNENREI UAIANVFUNNY

5.39 UBE 4.74 % wb, A1 water activity HOUUAATEION 0.461 HaznIZINENRYIDYN 0.442 AT

VOIHONUANRYILAZNTLNONRYINAIAIAIT NN 4.3 Therdthai, Wuttijumnong, Jangchud, and

Kusucharid (2007) ag Utama-ang, Cheewinworasak, Simawonthamgul, and

9

Samakradhamrongthai (2018) $1891UNAIANNFULAZ AT 2, VDIHOULAIRG AL NTZINONRLD
[ a T I a k) a2 Y

liipsinu 5% uag 0.69 ey Felanaziuhlamwmnasgududunyas wiouke @y,

3001-2553) 1Az WA JIUNAATMANYUBU AU INTNOA (WA, 682/2558)

xRy Y . \
b A ?‘\ o

A a Y ~ ~ = A A Y
gﬂ‘ﬂ 4.3 WINLHI NOULANLYD uazmzmam%mmmau%

d' o = U d' 9 a d‘ a Y
AT NN 4.3 anmmamumﬂmwmmmuﬂizﬂauwsl“ﬂumiwammmﬂgqmmﬂm

Color Moisture

: a, ()
Ingredient L* a* b* Content
(%,wb)

Dried chilies 30.61+0.30 31.10+0.59 26.93+0.58 0.430+0.011 8.15+0.01

Fried shallot 38.04+0.31 6.20+2.73 6.76+4.90 0.461+0.000 5.39+0.13

Fried garlic 52.14+0.53 6.54+1.93 30.26+3.40 0.442+0.002 4.74+0.25

Meanzstandard deviation (n = 3) within the same column followed by different lower case are

significantly different (»<0.05) by Duncan’s multiple range test.
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Activity (p<0.05) Tagad L* (lightness) CHAUVNNUYUINDDATITIUUDIUIYUANUIU AT a*
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(redness), b* (yellowness) LAY ay, UAIAANTDAAADINUAINNNFUNAAD LAAIANUF U
1 [] A v o @ a [ P a v Aa A %’ o v [
ﬂ’J13JLmﬂSFIN’e')fJNhliJ3J‘L!EJﬁmtlﬂuWﬁﬂﬂm“mﬂiﬂ\iﬂ?\‘liﬁWiﬂwﬂﬂwﬂiw1mu1wmmﬂﬁ1\1ﬂu
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< a o Y
mqmsmmmwammwﬂﬂ (Young, 2008)
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A o = a o s A a A o 1 o
ATNN 4.4 ﬁummqmumﬂmwmmwamﬂmmmimﬂgwawaﬂNﬂmﬂ?mmumummu

Dried Color Moisture
ingredients L* a* b Water Activity (¢,) Content
: Oil (w/w) (%)
2:1 206+1.0b 16.1+1.8a 21.3+1.8a 0.488 £0.003a  3.08 £0.44ab

1.5:1 185+1.1c 14.1+0.9b 20.8 = 1.5a 0.474 + 0.004b 3.71 £0.09b

1:1 21.6+£0.8b 12.9+1.0b 157+ 1.7b 0.476 £ 0.007b 3.43+0.18b

1:2 229+0.5a 9.0+0.8¢c 7.2+2.2¢ 0.463 £ 0.005¢ 2.68 £0.10b

Meanzstandard deviation (n = 3) within the same column followed by different lower case are
significantly different (p=0.05) by Duncan’s multiple range test.
[ o a Y] s A a v AA A %’ o
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naaouduliarnannidiuianiiiuuin Fegasnozii ldsimswaunazfnyiae Ao
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nIelgesansnfagasnloasIaIuve e 5L 1Y 2:1 iiesnnllsunaniniu
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uesiga mazinduwiudsnannmlinanszurumsnlasunasmuat Turnaasuaiily
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A v W a o s A a o A ? o
M1INN 4.5 Naﬂ'lﬁ“l/lﬂﬁ@‘]ﬂ/l'l\‘]‘ﬂﬁ%ﬁ'ﬁ’lﬁllWﬁwaﬂﬂﬂ!“ﬂlﬂﬁﬂ\‘lﬂ?\‘]ﬁﬁ‘lﬁlﬁﬂﬁﬂﬂulﬁﬂ'lﬂ!u'liJu

AN
Sensory quality Dried ingredients : Oil (w/w)
2:1 1.5:1 1:1 1:2

Appearance 69+1.7a 6.7+ 1.5a 6.1 +1.9a 4.9+2.6b
Color” 6.8+ 1.8 6.7+1.3 6.5+ 1.6 6.5+ 1.9
Oil content 7.1+1.8a 6.7+ 1.7a 55+2.3b 39+2.4c
Odor” 7.0+2.1 6.5+2.11 6.3+ 1.7 6.1+ 1.8
Overall liking 7.2+1.8a 6.9 £1.8a 6.5+ 1.5ab 5.6£2.2b

Meanzstandard deviation (n = 50) within the same column followed by different lower case are

significantly different (p<0.05) by Duncan’s multiple range test.

mﬂmiﬁﬂmqmﬁgﬁgLama1mﬁﬁ’aﬁmmzaﬂ@ﬂmﬂ%’mﬂﬁﬂ Response  Surface
Methodology (RSM) U@ INUNUNTNAADILUY Central Composite Design (CCD) 735200 (-1,
0,1) Lﬁamﬁaumqmwgﬁ X, (80-120°C) LaZaINIIAN (X,) (10-30 min) avnzawy Tagld
Tsunsw Design-Expert software (Trial Version 8.0.5.2, Stat-Ease Inc., Minneapolis, MN, USA)

9/2’/ [ d’ 9 d' a % [ d’ Y a 4
Tanavive 13 PAN1TNAADI AIAI1TNN 4.6 “lmﬂimﬂngsﬂwﬂ mgﬂ‘n 4.5 HATAATIZTUAUNN
v o Y Y] = A Y R o

vmﬂ'izﬁmﬁmﬁmuaﬂymxﬂﬁﬂg a NAU UASANNBOUIIN T%Qmﬁaumﬂﬂdummu

50 AY
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M13197 4.6 N139ONUVUNIINAABINUY CCD  TumsAnyIgun)inaIze:17a101507

wsealjasansnia

Experimental Temperature ( °C, X, ) Time (min, X))
Number Coded Actual Coded Actual
1 +1 120 -1 10
2 +2 128 0 20
3 0 100 0 20
4 0 100 0 20
5 -1 80 +1 30
6 -2 72 0 20
7 0 100 0 20
8 0 100 0 20
9 +1 120 -1 10
10 0 100 -2 6
11 0 100 0 20
12 =]| 80 -1 10
13 0 100 +2 34

Tumsldimatia RSM ievgauugil (X)) wagszeznaImsnl (X,) Mrngaulu

NIZUIUNMINAAIAT 091595 aNTNAA MNMIAATIZHANNTOADD BN HILLLUTIADINIG
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6 9Nl 100°C1A120 W1 13 QUi 128°C a1 20 W
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M50 4.7 auiiamaniinenmyesnansuain el jasanindangavgiitazainigm

HANAIINY
Treatment Physical quality
(°C/ min) Color Water Moisture
L* a* h* Activity (a,,)  Content (%)

1. (72/20) 32.0+1.0a 31.8 £5.1de 31.9+3.7a 0.338 £0.003¢e  4.18+0.21a
2.(80/10) 28.3+0.3b 28.3+7.7e 30.0+3.0ab  0.317 +£0.002f 3.82 +0.04b
3. (80/30) 253+ 1.4c 35.8 +4.2cd 245+3.7bc  0.297+0.002g 3.81 £0.13b
4. (100/6) 20.5 +0.4d 40.2 + 0.9bc 26.1 £5.2abc  0.294 +0.000g 3.37+0.17¢
5.(100/20) 20.6 +£0.7d 42.8 +3.3abc 245+7.7bc  0.404 +£0.003¢  3.29+0.13c
6. (100/20) 19.5+1.2d 43.8 £3.2ab 240+ 6.2bc  0.408 £0.004c  3.15+0.04cd
7.(100/20) 17.7+0.7¢ 46.0 £2.5ab 208 +5.0cd  0.407+0.002¢c 2.93+0.0le
8. (100/20) 19.6 + 1.4d 42.7 + 6.5abc 19.84+9.2cd  0.411£0.006c 2.92+0.0le
9. (100/20) 17.6 £ 1.3e 48.6+11.1a 23.6+4.0bc  0.417 +£0.003b 3.03 £0.03de
10 (100/34) 15.6+1.2f  42.6 £2.6abc 15.8+5.2¢ 0.409 £0.002¢  2.04 +0.05f
11(120/10) 15.6 £0.7f 17.0 £3.6f 20.4+£3.6cd  0.425+0.002a 1.55+0.00g
12(120/30) 12.6 + 1.4¢g 14.9 £2.6f 14.9 £ 4.0d 0.400 +£0.006d  0.69 + 0.051
13 (128/20) 12.2 +0.6g 13.2 £0.9f 142+ 1.6d 0.411£0.002¢c  0.93 +£0.06h

Meansstandard deviation (n = 3) within the same column followed by different lower case

are significantly different (»=20.05) by Duncan’s multiple range test.
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Treatment Sensory quality

(n=30) Appearance Color Oil content Odor Overall
(°C/ min) Linking
1. (72/20) 6.5+ 1.6a 6.2 £ 1.7abced 6.3 £ 1.4ab 6.0 £ 2.1abc 6.5 £ 1.4ab
2.(80/10) 5.8+ 1.6ab 5.8+ 1.7bcd 59+1.7ab 5.7+ 1.9abc 5.9+ 1.5ab
3. (80/30) 5.9 +1.5ab 5.7+ 1.7cd 5.9 +1.8ab 5.4+ 1.7abc 6.1 £ 1.5ab
4. (100/6) 52+1.7b 5.6+1.7d 6.1 £ 1.8ab 4.8+23c 5.6+1.8b
5.(100/20) 6.5+ 1.5a 6.4 +2.0abed 5.9+ 1.7ab 6.4+ 1.9ab 6.6 = 1.6ab
6. (100/20) 6.5+ 1.8a 6.9 +1.3ab 6.7+ 1.3a 6.2 +1.9ab 6.7+ 1.6a
7. (100/20) 6.7 £ 1.5a 7.2+ 1.3a 6.7+ 1.6a 6.4+ 1.8a 7.0+ 1.4a
8. (100/20) 6.7+ 1.8a 6.8 £ 1.5abc 6.6+ 1.5a 6.1 £ 1.9ab 6.8 £ 1.5a
9. (100/20) 6.8 £ 1.6a 6.6 £ 1.9abcd 6.6+ 1.4a 6.2 £ 1.9ab 6.7+1.7a
10 (100/34) 6.0£2.1ab 6.7 £ 1.6abcd 6.2 £ 1.7ab 6.1 £1.7ab 6.5+ 1.5ab
11(120/10) 3.5+2.5¢ 3.1+23e 5.4+2.5b 5.3 £2.4abc 4.6 £2.3¢
12(120/30) 3.5+24c 32+22¢ 52 +£2.5b 49 £2.6c 4.6 £2.4c
13 (128/20) 4.1+2.9¢ 3.6+£209¢ 5.5+2.5b 5.2 £2.6bc 42+2.7c

Meantstandard deviation (n = 50) within the same column followed by different lower case are

significantly different (p<20.05) by Duncan’s multiple range test.
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MINTN 4.9 LUVTIRRINNAAAMAATHAAIANUTUNUTIZHINGUMYULaza1 lunIal AT

ADTUUANIIATINEMN LazAzILURMANEUE NN szamduRTYoUnT o915

JANINAA
Characteristics Predicted models’ R Probability
Physicochemical properties
Moisture (%)~ 3.07 + 1.25X, — 0.34X, — 0.30X,” — 0.22X,” + 0.98 0.000"
021X X,
a, 0.39 +0.013X, — 0.0029X, 0.77 0.034
L* 19.02 + 6.72X, — 1.62X, + 1.67X, — 0.41X," — 0.98 0.000
0.02X,X,
a* 44.79 + 734X, + 1.10X, - 13.36X,” - 3.60X,’ 0.92 0.001
+2.42X X,
b* 2235+ 5.56X, — 3.19X, 0.92 0.000
Sensory Acceptability
Appearance  6.83 + 1.04X, +0.16X,— 0.9X,” — 0.70X,” + 0.89 0.003
0.11X,X,
Color 6.90 + 1.03X, + 0.20X, — 1.18X,” = 0.60X,” + 0.87 0.005
0.072X X,
Oil content  6.50 + 0.37X, — 0.054X, — 0.45X,” — 0.30X,” + 0.80 0.022
0.088X,X,
Odor 6.37 + 0.45X, + 032X, — 0.44X,* - 0.46X,” + 0.89 0.004
0.20X X,
Overall liking ~ 6.85+ 0.82X, + 0.17X, — 0.86X,” — 0.48X,” — 0.97 0.000

0.029X X,

TX1 = frying temperature (° C) and X, = frying time (min).

" Significant at p<0.05
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30
Odor: 6.5
257
5
= V| |l
® 20 Appearance: 6.8
E
= Overall liking: 7.0
15 < d
Color: 6.8
101 | T
80 90 100 110 120
Temperature (°C)

319 4.8 A superimposed contour plot YBIALLUUNIEOUTVIINMINATRUN WY ST MAUNE
A A4 A s A A o
Tagunusaasan Iz iz aylumsnunzoaljasansneia

(86-95°C 1ag 21-25 W)

{ a J
TUMSMIaN e NS ANEINITOUATIZHIN  Superimposed  plot  (Garcia,
Sriwattana, No, Herrera, & Prinyawiwatkul, 2009; Palomar, Galvez, Resurreccion, &
Y
o L v Aa 1
Beuchat,1994) Taglumsnaassiimvuamnasilunmsdaaauls Ao A1RZUUUANNFOUNI
% % 4 g { { a Q'J
Usgenndudagega onaagansonuNNMINZauY0IUHYNIAzIZEZIAINITAD 1IN
° . A Yy K 1 a d A
M Superimposed plots (317 4.8) naaalimiudrguu)iuazszeznal lumsnINmIza
Fa v v v v 1
nniuNdouny oglugieguuginina 86-95 °C uaznaIMsni 21-25 i Fulesins
. . ' o ' A A A 9 3 =
Validation F9@n1gaInan lasdenun 4 galuiuius 1dilu 4 yanmsnaaes (@310
4.10) ewaaAI ol saTans niaaz nadouaNLian MenMLazlszIIUANUFO LN
Uszamauna 1NNMINAADUINDIUTUHAVDINMIAAADATA TN AN IUMTHAN
A A W 1 Aa N Y ' o . . H
wIeslyesansnda  wunananed laaulvginmsnaasinsvh  Validation

1 v o 1Ay Y o a s A = 1 A o
LLGIﬂﬁNﬂuﬂ'UﬂW]llﬂﬂ1ﬂﬁ3Jﬂ1ﬁllﬂﬂﬂ1ﬁ@ﬂﬂ1ﬂﬂmﬂﬁ1ﬁﬁiLN@Lﬂ%EJUL‘I’IEJUﬂ"ILﬂaEJﬂ‘UQG]‘i D
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[ gl.l o a 1 Y a3 I
(p<0.05) Agtiu eAAEENgAT D Av gungimsAIMInY 90°C Huar 22 i Wiz
v Y
manaanii 1 uvuasusa 1l

M3199 4.10 A1 140N InAaeai Validation anngiimunzanlumsauniealjesaninda

Inside optimum point

Characteristics
A B C D Predicted*
Physicochemical properties
Moisture (%) 3.33 3.31 3.34 3.26 3.59
ay, 0.289" 0.288" 0.278" 0.275" 0.401°
L* 26.4" 25.4" 25.0" 24.3° 23.0°
a* 222" 224" 20.8° 21.5" 45.4°
b* 41.9" 39.9" 37.1° 31.8° 24.5°
Sensory Acceptability
Appearance 6.8 6.8 6.6 7.1 7.1
Color™ 6.6 6.9 6.7 7.0 7.1
Oil content™ 6.9 6.7 6.8 6.8 6.6
Odor™ 5.8 6.3 6.3 6.5 6.6
Overall liking™ 6.4 6.5 6.5 6.8 7.1

NIBIMA *A1 1@90 Predicted models

@

ab.c OnHIMNUANAU UV UIEdIA M Asuana 1IN uE T Tad ARy

o W

04 (p<0.05) (1A% ns wmaﬁqmm‘éfJ“laJ'Lmﬂ@iwqﬁu@dwﬁﬁﬂmﬂﬂgmmﬁa (p>0.05)
A=95°C /22 UM
B =186 °C /21 U0
C =90 °C /25 U0

D =90°C /22 11

a d Q' a v d ! A v
4.4 Nﬁﬂ]‘i?lﬂ§1$ﬂﬂﬂ!ﬂ1‘1/‘l!lﬁ$Z‘T'Iﬂﬁﬂﬁu‘ifﬂuwﬁﬂﬂﬂ!cﬂ!ﬂgﬂﬁﬂgﬁﬁ'GT‘WiﬂNﬂ

9 Yo A a A A o A d A
INNNAUD 4.3 ll@ﬂﬂla@ﬂﬁﬂ'lj$ﬂ'lﬁWaﬁlﬂﬁﬂﬁﬂgﬁﬁﬁWﬁﬂWﬂNT 139 A8 N1IAIN
a =~ I =} A g}z o . . Y
N 90 DALY lﬂu5$ﬂ$nﬁ'] 22 UIN HIioyn D Glu“l]u@]f]uﬂ'livn Validation 3J']Glf’]fﬁlu
=

@ ] 4 a J A e
ﬂ'lﬁmﬁEliJ@I’JfJEJNLﬁ@ﬂﬁ’]ﬁ]ﬁﬂﬂﬂﬂ!ﬂ'lwuﬁ$’3Lﬂ'§1$ﬁﬁWiﬁlﬁ}ﬂﬁuiﬁ iﬁuﬂﬂﬁl%}iuﬂ'ﬁﬁﬂ‘]ﬂﬂﬁ
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A a [ 4 1 <3 o a ] PPN 9 [ 1 a 4
waguulasvesnannumMss I H1Nﬁ¢lﬂm°ﬂ‘ﬂWaﬁvlﬂﬁﬂﬂﬁﬂ'lflgﬂﬂﬂﬁTJlIW]i’Ji]’JLﬂiW%‘Vi

a A QY

[ 9 1 dy L= a J A
AuNNA1Y Taun Ysmmanudu (AOAC, 2000) o, A taz N5 zHUTIIRAUNTINIUA

(BAM, 2001a) da@iazs1 (BAM, 2001b) 31A312 ¥ 1113119 Aflatoxin (Mycoludge, Tokyo, Japan)

]
A o o a @ 4

a @ a a 4 2
Usziliumsseusuvesdus Ina nazasininsizians IMnausaidiany lundadual a1 GC-

o

a . . . R I andg Yo ' ' ¥
MS Taemalia Solid Phase Micro-Extraction (SPME) #411)135n 1¥nuee1aunsvatenaly
a [ Jd a Y %’ a a = a [ o’d’ﬁ} a 4 9y A
AN UNNINUITY UINTN WInaa 320 MDINaAN N NAIn1sNATIZHa s i nausa

(Toontom et al., 2012)

a [ s A a v A a Y A Ao A S
Nﬁ@]ﬂﬂl“ﬂlﬂi@ﬂﬂ?\iiﬁ%ﬁﬂWﬂ‘VIWa@Iulﬂ%Tﬂﬁﬂ1’JZ‘VILWNTZﬁNWﬂﬂLﬁ@ﬂNTNﬂWﬂmﬂWW
Y 1 @ A J é’ a @ Jd 1w 2 A 1 a
ATUANE) LAAIAINITINN 4.11 TAgAINNUTUVOINAANUNININY 5.11 %wb “]NiJﬂ”IVl‘JJLﬂL!
Y
1 a 1A 4
MATFIUHITI9001113 foatinnuau iy 13% wazlinu 15% munasiosure (Jay,
3 @ o W a o 4 a o S 1w
1998) Tagmiiin (mufmummgmwamm«nqmmﬂim, 2547%) ay, UBNAAANUNNIND
% 1A ' o w
0.329 éfﬁ”lumu 0.6 @HNLﬂﬂl“ﬂ‘Uﬂ\‘]ﬁﬂﬁ?iLLﬁ}\i (Jay, 1998) LLa$N1ﬁi;"§1uN\1ﬂ§Qﬁﬁ (FUNIU

a o J 4 1 I v o w a
WATTIUNAAAUNGATIHNTTN, 25477) 1110901091 @, 1TutTodedidnylumsdszmueigms

@ 1

< I 2 [ o A a
INUBINIT Lla3Lﬂu@]'ﬁﬂﬁ%’ﬂ?’lj\lﬂa@ﬂﬂEIGUENE]'IWTE'I@fJVI’le!I'WIﬂ'JUﬂiJﬂ'ﬁﬁ]iﬂJULLaZfﬂi’ff%l'l\?

a A J Y [ J @

a o a 1A a 4
TIINHUDIYAUNTY (mummmmgmwammmammwmm, 2547%) AAUBINANNUN AL
Y

Q

4 a =) U

S = @ a a a ~ a a 4
Nﬂfl,ﬂéllﬂﬁl\?ﬂﬂ‘u’]‘v‘liﬂllﬂ'l AUAT TAUNITNA, 2553) LLﬁ$Llﬁ8UL‘V]EJ’U1J§3J'ImﬂqﬁuVI gny
Y

A

J J Aa a @ 4 4 = v A a S a A J
HIATFTIUNDIT - ATYaUN qummsluwa@mmmm%aﬂ?ﬁawmmwwa@"l@gf UA1YauUnNse
9

o 4

Y

NINUA MUIIATTIVNINTIAA (FTNNUNIATHIURAANUNATINNTIN, 25470) AIUAINT

a J A . a [ ¢ A a v A a 9 = =

Ans1HYSuw Aflatoxin Tundanuaiiniosljessansniainda ldwuaiin 036 pgkg @9

v 4 1 Q’ = 1 1T a

WIATFIU WD, : HINTNUNILAZIAT T IAINAUsE Aoalin1 Aflatoxin TiiAu 20 pgkg
o W a [ 4 = da a {

@EInOuIAsFIUHAAN U gAT 11N TN, 2548) azdlsumnsa lnTow131993n (TBARS) 9
@ a [ 4 @ a [} 1 [

Jalalunaasusinenainsnanlvid (Dayo) ANV 2.01 mg Malonaldehyde (MDA)/kg

= 1 I v A @ A @ .
sample, wb &A1 TBARS 1iluawiilunmsianmsi@ouguninyeslugiuluems (Tanikawa,

1985)



1 1 1 a @ d 4 = o
AT 4.11 AYUNHATUA N VBINAATUINAT 091535 ANTNAA (Day0)

Characteristics Mean£SD
Physicochemical properties
Moisture (%,wb) 5.11+0.01
ay, 0.329+0.000
L* 21.46+0.53
a* 15.35+0.65
b* 7.11+£0.30
Aflatoxin (ng/kg) 0.36+0.00
TBARS (mg/kg MDA) 2.01+0.20
Microbiological properties
Total microorganisms (CFU/g) ND
Yeasts and Molds ND
(CFU/g)
Note : ND mean not detect.

Mean + standard deviation (n = 3)

Aa J 9 A Aa o s A a @ Y 9 a
HaUATIZHANI RnAUTa TuRaanManT09lgesaninmg a1e GC-MS Iagldmaiia

1 a [ J o 1
solid phase micro-extraction (SPME) 18 1asun Taunsuvesansnszmela lunansust asnini
a d a ~ sjd' a [ J A
4.9 uarinsznyiavesasnsyme lannu lundasaa @119 4.12
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RT(min) Compound Peak Quality Attributes*
Area%
Alcohols

8.782 Ethanol 0.60 86 Sweet

14.273 Prop-2-en-1-ol 12.07 80 Garlic liked odor

38.725 Benzyl alcohol 0.59 97 Sweet, Flower

Aldehydes and Ketones

6.286 Propanal, 2-methyl- 1.65 91 Wine

6.333 2-Propanone 1.54 80 -

8.168 Butanal, 2-methyl- 341 91 Roasted, Musty,
Chocolate, Nutty,
Fermented

8.268 Butanal, 3-methyl- 3.20 95 Malty, Roasted
flavor

9.899 Pentanal 1.20 91 Fermented,
Bready, Fruity,
Nutty,Berry

13.187 Hexanal 1.10 95 Fruity, Hey-liked,
Freshy cut grass,
Leaf odor, Grassy

13.630 2-Butenal, 2methyl-, (E)- 1.19 94 Green, Fruity

15.954 2-Pentenal, 2-methyl- 0.45 96 Spicy, Fruity,
Green, Pulpy

20.544 2-Butanone, 3-hydroxy 0.65 80 -

21.050 2-Propanone, 1-hydroxy- (CAS) 1.70 49 Sweet flavor

21.877 2-heptenal, (E)- 2.13 98 Fatty, Green,
Pungent

26.528 Furfural 2.13 95 Roasted flavor,

Caramel, Woody
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A y A a @ s A a o A F) A a O =
M1319N 4.12 ﬁ'lﬁﬁh’iﬂauﬁﬁﬁluwaﬁﬂﬂ!mmiﬂﬂﬂ§ﬂﬁﬁ1ﬂﬁﬂwﬂﬂllﬂﬂ'lﬂﬂ'lﬁﬂﬂﬂqmﬁﬂuu 90"C22Um

CR)
RT(min)  Compound Peak Quality  Attributes*
Area%
26.607 2-furan-carboxaldehyde 0.75 38 Smoke
27.930 Ethanone, 1-(2-furanyl)- (CAS) 1.37 91 Diffusive,
Pungent, Green,
Ethereal
32.195 Benzeneacetaldehyde 1.52 95 Roasted, Sweet,
Flora
41.209 Ethanone, 1-(1H-pyrrol-2-yl)-(CAS) 0.92 94 Musty, Nutty-
liked with a
coumarin nuance
48.366 4H-Pyran-4-one, 2,3-dihydro-3,5- 1.90 90 Caramel odor
dihydroxy-6-methyl
Acids and Esters
7.591 Acetic acid ethyl ester 1.82 91 Ether-liked, Fruity
7.852 Carbamic acid, methyl-, ethyl ester 0.85 9 -
16.188 Isobutyl 3-methylbut-3-enyl carbonate 2.31 50 -
20.893 Propanoic acid, 2-methyl-, 4- 0.50 90 Sweet, Floral,
methylpentyl ester Fruity,
23.797 4-Methylpenthl 2-methylbutanoate 1.78 91 Fruity (tabasco,
chili pepper)
24.414 4-methylpentyl 3-methylbutanoate 0.45 90 Fruity,Waxy,Soapy
25.973 Acetic acid (CAS) 12.74 91 Sharp vinegar,
Green, Herbal,
Woody, Sour
28.277 4-Methylpentyl 4-methylpentanoate 0.49 45 Weak fruit, Peach
32.859 Butanoic acid, 2-methyl- 0.63 80 Cheesy
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UIN(AD)
RT(min)  Compound Peak Quality  Attributes*
Area%
Hydrocarbon compounds
4.698 Hexane 0.49 91 Alkane
5.076 Propane, 2-methoxy-2-methyl- 1.00 64 Minty
5.151 Heptane 7.86 91 Alkane
8.539 Methane, dichloro- 1.81 97 -
9.347 Heptane, 2,2,4,6,6-pentamethyl- 1.34 83
11.794 Toluene 0.90 91 Paint, Sweet,
Pungent,
Benzene-liked
22.848 Tridecane, 2-methyl- 1.08 94 -
33.905 gamma-himachalene 1.36 99 -
54.940 1,4,7,10,13,16- 1.32 86 -
Hexaoxacyclooctadecane
Sulfur-containing compounds
15.556 Diallyl sulfide 0.85 99 Green, Floral
20.388 Disulfide, methyl 2-propenyl 1.90 96 Spicy
20.681 (E)-1-Methyl-2-(prop-1-en-1- 0.51 97 -
yl)disulfane
23.977 Trisulfide, dimethyl 0.83 97 Alliaceous,
Onion, Fresh,
Savory, Green
27.188 Diallyl disulfide 4.08 95 Spicy
27.373 (E)-Allyl-2-(prop-1-en-1-yl)disulfane 0.56 95 -
30.778 Trisulfide, methyl 2-propenyl 2.41 98 -

36.506 Trisulfide, di-2-propenyl 0.51 98 -
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CR)
RT(min) Compound Peak Quality  Attributes*
Area%
Others
6.878 Cyclotrisiloxane, hexamethyl- 1.25 90 -
10.315 Cyclotetrasiloxane, octamethyl- 3.14 91 -
(CAS)
10.589 Acetonitrile 4.55 53 Ether-liked, Sweet,
Burnt, Faint,
Distinct
24.329 Oxazole, 4,5-dihydro-2,4-dimethyl- 0.57 64 Boiled beef

*https://www.flavornet.org/flavornet.html

http://www.thegoodscentscompany.com/

A 2 Ao o a o ¢ A a o A A a
M15199 4.13 M3 Tinausand gy luwaadueing osljesans ndan Idoinnsaafiguigil 90°C

22 U (Peak Area =3.0%)

RT(min) Compound Peak Quality Attributes*
Area%
25.973 Acetic acid (CAS) 12.74 91 Sharp vinegar,

green, herbal,

woody, sour
14.273 Prop-2-en-1-ol 12.07 80 Garlic
5.151 Heptane 7.86 91 Alkane
10.589 Acetonitrile 4.55 53 Ether-liked, sweet,

burnt, Faint, distinct
27.188 Diallyl disulfide 4.08 95 Spicy
8.168 Butanal, 2-methyl- 341 91 Roasted, Musty,
Chocolate, nutty,

Fermented


https://www.flavornet.org/flavornet.html
http://www.thegoodscentscompany.com/
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A y A Ao w a [ ¢ A a v A ) A
13190 4.13 ﬁ'lﬁﬁh’iﬂauﬁﬁ“lflﬁ"lﬂﬂﬂuwaﬂﬂﬂ!"mﬂﬁfN‘lJ?\‘]ﬁﬁWﬁﬂNﬂﬂulﬂﬂWﬂﬂ15ﬂ3ﬂQﬂ!ﬁﬂﬁJ

a

90°C 22 WM (Peak Area >3.0%) (710)

RT(min) Compound Peak Quality  Attributes*
Area%
8.268 Butanal, 3-methyl- 3.20 95 Malty, Roasted
flavor
10.315 Cyclotetrasiloxane, octamethyl- 3.14 91 -
(CAS)

a 4 9 A a o s A a @ Y Y a
HaATIZHANS InnausalunaanuanTedlgesaninig  a1e GC-MS Tagldmaiia

A g’/ a [ [ o
solid phase micro-extraction (SPME) WUN3 1¥nausanavua 50 tia laun nguueansaod 3

a v A 4 = a J =Y 4 a
¥iia 9ad laauazf oy 17 ¥ila nsauazeameas 9 via a1sdsznevlalasamsuou 9 siia
@ 4 a d' a d' é [ d' d' A v A
arssznoudanos 8 wila nazasoue) 3 ¥ia (MINAN 4.12) FINQUANLWINAGA Ao dan

laduazalan

sadladuaza TauilumsiinyIgeslunsaindmsziaslsenousemeld  Ta
myanszansIinausaluwsndafiny 18un Butanal, 2-methyl- 4182 Butanal, 3-methyl- &4
wulunseinenaa (Maria, M.C., Feliciano, & Maria, D.L.C., 2017) 1la 2-heptenal, (E)- i
Ansedld dngganuluiven uazld¥naunu (Ning, Baoguo, Xueying, Haitao, &
Yuyu,2019) aslszneusnyiaiiinnulue s iEuAsLUIUMIAI A0 Furfural as29mw 1y
Winuita irentaznszifion 1Wnaua taznaunsuua (Maria et al., 2017; Ning et al.,2019;

1 =

Toontom et al., 2012) @2Ua13 Pentanal T51891umInylumaauainisuaa lnaumin nau
yuutls naurald nauss taznAuues (Shimin et al, 2014) taza151/5enoY 2-Butenal,
2methyl-, (E)- 1#1a2a1351/52n001 Hexanal H51e0umsnyluninaa winuia soudanansaa
vnisn Falinaunald uasndund (Apichartsrangkoom, Chaikham, Srisajjalertwaja,
Chunthanom, & Dajanta,2013; Eduardo et al.,2018; Kyung & Hyung, 2014; Maria et al., 2017;
Ning et al.,2019; Toontom et al., 2012) Ning et al.(2019) 1a¥ Maria et al.(2017) 1d518911m3

Wanewmvaslinausaluveniden uaznszifioy fe 2-furan-carboxaldehyde 1¥inaua’u

A <
1182 2-Pentenal, 2-methyl- [nausaiasou
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a1silsznew Ethanone, 1-(2-furanyl)- (CAS) ﬁwuiﬁﬂﬁugu Benzeneacetaldehyde 19
nauda  waznauneuvamvesaenly  dwuluwinudwazifiuantesniilundnda
(Toontom et al., 2012) a3tszneuszmeldlungdud TauiTinszinulunionlsesansnda
dnfo 2-Propanone g lunszifionda nszifiond LazWsnAI81UNY (Eduardo et al.2018;
Maria et al., 2017) @1351/5¢n01 2-Butanone, 3-hydroxy Wi luIagdd uaznouded (Kyung &
Hyung, 2014; Ning et al.,2019) @15U52n0U 2-Propanone, 1-hydroxy- (CAS) wulunseien
(Maria et al., 2017) 4H-Pyran-4-one, 2,3—dihydro—3,5—dihydr0xy—6—methyl—“§ﬁLﬂuﬁ 15U52n0U

Yy A [ A A
Tnausananveansnuite 1¥nausan1suua (Toontom et al., 2012)

luensiszneunduil 2 e nqunsauazioaine’ ¥lasdmlngudranssznenly
ﬂfjuﬁﬂ%clﬁ}ﬂf?;USﬁNaulfJ} NAUNOUNNY LALNAUBINDS (Eduardo et al., 2018) ﬁﬁﬂijuﬁ‘ﬁ‘v\m
1@un Acetic acid ethyl ester/ Acetonitrile/ Isobutyl 3-methylbut-3-enyl carbonate/ Propanoic acid
2-methyl-, 4-methylpentyl ester/ 4-Methylpenthl 2-methylbutanoate/ 4-methylpentyl 3-
methylbutanoate 18g 4-Methylpentyl 4-methylpentanoate G?'qud’mumcluw?ﬂﬁﬂ Wavieuaa

Llaziﬂ:]ﬁ\]uﬂ (Eduardo et al.,2018; Maria et al., 2017; Ning et al.,2019)

nquasiszneudamles  Wunguarsisznovlindusaiidisyitnno lunszifeon
Tagmne Allyl methyl sulfide/ Diallyl disulfide/ Diallyl trisulfide tla& di-2-propenyl trisulfide
(Papu et al.2014) M znaslsznenlinausaluninda Wy Diallyl disulfide (NG
safaYou)/ Trisulfide,  di-2-propenyl/ Diallyl sulfide (nAumifiu@er waznauaon sy
Disulfide, methyl 2-propenyl/ (E)-1-Methyl-2-(prop-1-en-1-yl)disulfane/ Trisulfide, dimethyl
(naunszifien,nausiiney, nauaaiy, nawia, taznaumed) a15isznen (B)-Allyl-2-(prop-
1-en-1-yDdisulfane e15U52n0Y Trisulfide, methyl 2-propenyl H5181umMsnulunszinenaan
AFNENIRY? uazcluﬁm‘%ﬂmju (Apichartsrangkoom et al., 2013; Maria et al., 2017; Utama-ang

etal., 2018)

U 4 Yy 1
ﬂ’quﬁﬁﬂi%ﬂﬂﬂ%ﬂﬂiﬂﬁﬂ@u laun Hexane, Heptane msilsznou Heptane,
2,2,4,6,6-pentamethyl- 118% Toluene @aUMIATI9NVINTAYII (Kyung & Hyung, 2014)
151520 Tridecane, 2-methyl- 8¢ gamma-himachalene UMIATIINVITUASINUND U

%’ a [] a { o a 4 .
s vy Tunszifenaes wagluns nudenviudadaonaseiing (Apichartsrangkoom et al.,
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2013; Toontom et al., 2012) @1515znoU Propane, 2-methoxy-2-methyl- gﬂwuﬂlumuwﬁ'@ (Ivon,

2002)

1 4 [ X A
NQUIDAND0A WU Ethanol TuTayss Fel¥nausanounau (Kyung & Hyung, 2014)
: A3
ﬂquﬂiﬂ‘wuﬁﬁ‘ﬂﬁzﬂﬂ‘u Acetic acid (CAS) ta¢ Butanoic acid, 2-methyl- “lﬁ'ﬂauﬁﬁm%'umﬂqg
1 1 ' ] Y

pgFanu saulUdenavayulns ndwdon nauld tagndawe/Ser Toontom et al. (2012)

' . . A 2 o Y Aq ¥ ~Ad X o . .
318914 Acetic acid INVIUNAININMIDUUAIN IFQUUYUINVAY 1aZIINY Acetic acid 11

QU

Tﬂcﬁaﬁ’uﬁawau (Kyung & Hyung, 2014; Ning et al., 2019)
guiuasIinausafidringyluadesl s anindaiidmszd Iduazaseiuinyly
sreu3senounth 18un 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl iflue15d ey
nulunsnuia 2-heptenal, (B)- Tusiven uaglinauau nquaisdszneudamled 1dun
Diallyl ~disulfide 11a% Trisulfide, methyl 2-propenyl ainwulunszifendn nszifensen
a131/52n01 2-furan-carboxaldehyde 1¥nauATY 1Az 2-Pentenal, 2-methyl- 1¥nausaifindon
TuneNi3e1 nszifiowied naza1s1¥nausaiiianinnszuiun1snd 14un Furfural:

Benzeneacetaldehyde

PPt

A A 4
yaziennTammIzaslszneuszne 1anlaT Peak Area =3.0% (113199 4.13) T
A ] 4 4 a o A g < @
HAAAMAAIATOUFITANTNAR W Acetic acid gaga 12.74% Idnausmihduaiey Huaisudn
] v v F
anuannTuws nudesfisunszuaumsou luguygiNgedn (Toontom et al.2012) T04AINIAD
@13 Prop-2-en-1-ol (Allyl alcohol) AN 12.07% 1¥inau Garlic wuluensdadauveanseiiion
v < A v W a dy =~ I Y .
wazd I uasNeduaIMINAFe azdaAonAI8 (Chung, Kwon, Shim, & Kyung, 2007)
(Y e a (% o’g o a
ANNIAIBET Heptane 110U 7.86% an3uiisienunulundasusiviniuuznen waznwinly
Y 1 %
10 UNENON (Nicola, Antonello, Giovanna, & Raffaele, 2013) fAUINDAT Acetonitrile 1NN
4.55% 1¥inausa Ether uaznawIngl (Haofei Chemical, 2018) 8Au1A0a15 Diallyl disulfide WU
T W A I~ T v
WNY 4.08% MnausaAaion MR85 Butanal, 2-methyl- WUMNY 4.41% LagWUag
LY v 3 {
Butanal, 3-methyl- 11100 3.20% Fudluaisinulunseiien (Maria et al., 2017) LAEWUE1S

\ 4 . dy BOI % aA
Cyclotetrasiloxane, octamethyl- (CAS) (M1NU 3.14% Famsithninumradlalung (que'f

Wearu Torneumamamuansng, 2560)



80

Y a o 1 a o J 4 a % I,
NNMIANINMTEENTVYOIRLS Inana T dendadmaiinsowljesansinda 193514
ASUUUANNYDU (9 - point hedonic scale) FIAVUNTN Just right scale (JAR) ﬁ"ﬁ']‘]jﬂﬁﬂwﬂﬂmmw
"o 4 4 < & o
laun dnvuzsing & nau nausE ANUIAR HAZANUFOUTIV TIVNIDIWMTIONTY 11AZNT
v A Ay Y Aa o 1 1 Y a [ =W
aaaulageverdus Ina 91491 100 A nuNazuuuaNsoD TuuaazTadeveInand /N
AZUUUINDIDYIZTHIN 7.5 - 83 (AIMTNA 4.13) Fednegluszansouiunaadereuun
= = A A 9 9 1 [ ) A
sazlimazuuuaNuned (mM31n 4.14) lwneuyndu 1dun quanvazlsing & nau uaz
A A1 a Y = 1Y 3 AY a 0 a 9 =
naUIA NAUNY 70% BN IuAIANNNBA TuAIuAMIRANADS TnaT1uIu 57% Ussiliulvnen
d' a 1 I~ a a a < o
uazdl 30% Nlsziuldnanuianmull snmsdsziivvesdus Inana lusuau 100 au
1 a o s A ¥ = @ 19 a o a o Sl Yy A a o J
ABHANAANIATEIITAINTNRA NUNALS InnsoNTURaANMNN 96% uasINHanNUN

4
WinAaNI Mz ligys Inaaulie 86%

§ U @ a o o 4 = @
Gnﬁ'N‘ﬁ 4.14 ﬂ'lﬂ$L!fL!uﬂ'ﬁﬁl@i\liﬂwa@]ﬂm"mﬂ%ﬁ]ﬁﬂgﬂ5’ﬁ‘WiﬂW@ (N=-100)

Sensory Acceptability 9-point hedonic scale
Appearance 7.97+1.37
Color 7.93+1.76
Odor 8.27+1.55
Flavor 8.00+1.41
Hotness 7.50 £1.81
Overall liking 8.30+1.09

A1519% 4.15 % VBITEAUANUNDR IAgITNITNATOUNITIONTU Just About Right scale (JAR)

a o s A =) o
ﬂlﬂﬂWﬁ@]ﬂmmm‘i@ﬁﬂ?QiﬁWﬁﬂW@ (N=-100)

Attributes %Not enough %JAR %Too much
Appearance 7 93 0
Color 17 70 13
Odor 0 97 3
Flavor 3 90 7

Hotness 13 57 30
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9 v =< 1 [ 3 a2 ? o v oA .
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{ { 1 a @ 4
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[
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PP AL

Attributes Day0

5°C 20°C 30°C 40°C 5°C 20°C 30°C 40°C
Appearance 5 eo+g 78, 77040670 7.4240.61ab  73+H0.71ab  7.1870.60b  7.6610.77a  7.36F0.60ab  7.28F0.61ab  7.1470.67b
Color 7.4610.76a  7.62F0.64a  7.2430.52ab  7.2240.93ab  7.06£0.87b  7.52F0.61a  7.4210.70ab  7.1810.80ab  6.92+0.85b
Odor 7.58+0.81a  7.48F081a 7330.71a  7.0430.92ab  4.56F1.11b 75310742 7.54%0.65a  7.0610.89ab  5.76%1.52b
Overall
liking 7.6210.67a  7.6810.62a 7310.61a  7.0810.85ab  5.98F1.06b  7.6210.60a  7.48%0.65a  7.18%£0.69ab  6.38F1.32b

Meanztstandard deviation (n = 3) within the same row followed by different lower case are significantly different (pS0.0S) by Duncan’s multiple range test.

16
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