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Abstract

The bitter spicy dipping sauce is a traditional dish that is widely consumed in Northeastern Thailand. This
dipping sauce consists of cow’s bile and cattle small intestinal digesta, locally called ‘Pia’. It is usually eaten with
grilled meat for added bitterness. The objective of this research was to develop a product of bitter spicy dipping
sauce powder and be convenient to consume. The optimum formula of bitter spicy dipping sauce powder and
drying process namely drum drying, and tray drying were investigated. The sensory evaluation of fifty panels was
carried out based on the 9-points hedonic scale. The results revealed that the main ingredients composed of 0.13%
cow’s bile, 6.38% lime juice, 6.38% fish sauce, 36.43% Pia, 12.75% roasted rice powder, 7.29% chili powder,
7.29% salt, 13.66% sugar, and 9.69% herbs were optimum formula and the panels accepted for bitter spicy dipping
sauce powder production. The optimum drying condition was tray drying at 60 °C. The quality of bitter spicy dipping
sauce powder was then analyzed. It was found that the powder had 0.93+0.06 % moisture content. The level of
water activity (aw) was 0.210+0.019 and there was no contamination of coliform, E. coli, yeast, and mold. The
sensory evaluation results showed that 90% of panels were purchase intent this bitter spicy dipping sauce powder

and rated the overall liking score at a moderate level with an average of 7.0+1.4.

Keywords : bitter spicy dipping sauce ; drying ; product development
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Table 2 Percentage of the ingredients in bitter spicy dipping sauce

Ingredients Percentage

Cow’s bile : Lime juice : Fish sauce (from Table 1) 12.89
Pia 36.43
Roasted rice powder 12.75
Chili powder 7.29
Salt 7.29
Sugar 13.66

Kaffir lime leaves 1.82
Lemon grass 1.74
Coriander 1.74
Shallots 1.74
Spring Onion 1.74
Parsley 0.91

Total 100
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Table 3 Friedman test of bitter spicy dipping sauce

Rank sum
Sample
Formular 2 Formular 3 Formular4  Formular1  Commercial 1 Commercial 2
Bitter spicy 69° 75% 91% 99° 130° 166°

dipping sauce

Different letters are significantly different (p < 0.05) by Analog Fisher’'s LSD test.
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Table 4

Table 4 The qualities of bitter spicy dipping sauce from drum dryer and tray dryer

Drying Water activity Moisture content Color parameter
Formular
Method (Aw) (%) L* a* b* Chroma
D2  0.218™+0.004  1.71°+049  50.19°+1.41 12.90°+0.90 22.06°+0.80 25.56°+1.06
Drumdryer D3 0.202°40.003  1.46™+0.50  49.81%°+1.18 11.93°+1.34 19.85°+1.92 23.16°+2.27
D4 0.227°+0.003  1.34™°+0.23  48.43°+0.35 12.85°+0.85 20.61%°+1.09 24.28%°+1.35
T2 0.215°+0.008  1.04°+0.08  48.35°+0.34 10.29°+0.62 16.16°+1.00 19.16°'+1.14
Traydryer T3 0.210+0.019  0.93°+0.06  48.96 +0.76 9.65°+0.83 15.57°+1.88 18.35"+1.66
T4 0.219%°+0.001 1.09°°+0.13  49.00™+0.17 10.31°+0.29 18.09°+0.84 20.82°+0.85

Mean + standard deviation values followed by a different letter within the same column are significantly different

(p £0.05) by Duncan’s multiple range test.
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ABAIAIINIINTRIA WL UNANUAITNULLENYNGATHAIAINATIN BETENINY 48.35-50.19 TAEINANUAITN LN

4R D2 NMUIIAERBLLLANNAY HA1AINATNNINAGA (L* = 50.19) 1At uiiuduLas (a%) 29910axua0a

a

°  a

WULENTIRI BN SIUINARABULILANNAINT 3 gRgluiANuANFNuatNallu&ATY (p > 0.05) uARANNLANFNS

o

AiuateltadAny (p < 0.05) AUENANWAMINLULEINNIUAITIENIIWIIMLILANA IATNANUAINLULEIYNGAT

H a* 97211919 9.65-12.90 AauAIANNTUAWADY (b*) 2B9HIANUAINULLIERTNIUAT N9 UWAILLLgNNAY AzlAT
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1 = ° o

b* gaNIINANUAIINULILINGT ENUNNTAaN L LLLNAesinaltTad1 Aty (p < 0.05) TReiA1 b* 289UNANUATNLLL

o

v |
= 1

HNGATHANDE 95M9 15.57-22.06 9UANANNIENTENE (Chroma) 289HIAN LA TN WLLNTENWN 197N UTeA0EAT

WLUQNNAY a¢A1 Chroma @;aﬂdﬁﬁﬁmﬁwmmumﬁt:hu'f?%miﬁﬂLLﬁQLmumm@ﬂNﬁﬁﬁdwﬁm (p £0.05) lagAn
Chroma 284HNANWANIHULLNGYNQRTHANGETENINN 18.35-25.56 ATBIUIANUANINUULNINAUNIFNEY Aduandly
Figure 1

2) HANTUILAUAN NN N IE AN FNEATOIIANUIIINULILIAN

¥
o o '

FmsmegeUNsHaNFINLszA AN Re3 9 Points-Hedonic Scale TaaUNAN AN 6 FRgEng
A thanusaTNgAs 2 gas 3 kAxgRT 4 THun TRt uILgnNAwAZA R W LLne Tneldinageudud
Tatihunnaiindudiuan 50 au unans feras 88 uay AT e fasaz 12 Geimaaeudiulnnifiangatszming
41-50 i aunnadnessALdasuAnsuaziiondmduwitiu seldsedeu 5001-10,000 u1n Gemagaudauig)
wesudsemuianudsnuuni uasfiansundessatnalunisdeniudszniy InaEnaaauarniIn1slsvidiy
Qmﬁﬂwmmmﬁq@ﬂwﬁﬁmmet:Nﬁ@u@uﬁﬂuﬁmﬁﬂwm:ﬂmngLL@:% LLa:ﬂizLﬁu@mﬁﬂwmmmﬁf;@?jﬁ\iiﬁéu
mem\ma“\‘iLﬁuﬁﬂuﬁ’mﬁﬂwmzﬂmﬂg 3 naw 18178 ArwTeulagsu JesaznisueniuarmsinAulaTates
HARsTWaT wuan ;ﬁwmmuiﬁmuuumwmﬂmmﬁq@ﬂwﬁﬁumwumﬁ@utﬁuﬁ%ﬁ’mﬁ”ﬂwmzﬂmﬂgLLmﬁwﬂmzﬁu
7aULIUNANN (~7) anidugns T3 ‘ﬁ;:I‘wmm'u”lﬁ’mzuuummmmﬂlmzﬁumuLﬁnﬁ@ﬂ (~6) Jlaranisidutinly
ShandaunALLITNRIRT T 1 e 2 uaznageUNMEENLNLsTANANTR WL AN uA TR AN
¥4 6 ot IdAzuuuANTauAuAnEuzlsIng & nau 7897 wazaganlaasan liuans1aiun1ea i
(p > 0.05) nawsazauiaziusANTe et lusy AUt LANTae Tetaulunans (Table 5)

SauarnnrEeNLLAZN TR AL AT e TR WARSIT WU YAt s I L 6 an? gnaaaulinisaeNiy
LanTuetlalRnndnfatas 90 aniugns D3 ﬁiﬁﬂﬁ?ﬂﬂﬁuﬁmm (5p81ay 84) uwiileRansnfesaslunsdndulate

=

WBILARFTUIT WU UANLABNEgas T3 gnaaeulinissndulatenanineigengn (Fauaz 90)

q

v
v o ' oA

AR AANINTUNA Tetun 5annu a, 1B1NUANTU (Moisture content) ANA (L, a*, b*, Chroma)

WAZN1TUILRUAMININNNLIEAMANTE AUABNUNANUAIINULLKIGAS T3 TIHERIEIUNANTBIUIA : UINEWIT -
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o o 1 p o = v
ngn uazinlilnssiauninnieqatainen ludusialy

D2-After rehydration T2- Before rehydration T2- After rehydration

D3- After rehydration T3- After rehydration

D4- Before rehydration D4- After rehydration T4- Before rehydration T4- After rehydration

Figure 1 Images of bitter spicy dipping sauce from drum dryer (D) and tray dryer (T) before and after rehydration
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Table 5 The sensory evaluation of bitter spicy dipping sauce from drum dryer (D) and tray dryer (T)

Liking Score
Attributes
D2 T2 D3 T3 D4 T4
Before rehydration
Appearance 6.8+1.4  65"+1.8  6.5°+1.8 6.4°+1.6 7.0°+1.5 6.6"+1.4
Color 71°81.4 6.6°+1.4 6.7°+1.8 6.0°+2.1 6.8°+1.5 6.5"+1.5
After rehydration
Appearance ™ 7.0£15 6.8+1.4 7119 6.6+1.6 6.7£1.7 6.8+1.5
Color™ 7.0£1.2 7.2+1.2 6.9+1.5 6.9+1.4 6.9+1.3 6.8+1.4
Odor™ 6.4+1.6 6.5%£1.5 6.8+1.7 6.8+1.6 6.7£1.5 6.7+1.6
Taste™ 6.4+2.1 6.8+1.8 6.8+1.8 6.7£1.5 6.811.5 6.5+1.9
Overall Liking™ 7.3£1.0 7.1£1.4 7.3x1.4 7.0£1.4 7.1+1.3 7.0x1.4
Acceptance (%) 90 94 84 92 92 92
Purchase intent (%) 84 84 80 90 84 84

Mean + standard deviation values followed by a different letter within the same row are significantly different

(p £0.05) by Duncan’s multiple range test.

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

3. HANIIUATIEIADN NN WA TIINEN YOINAAA DTN ANUAITN UL BN GA TN AN

mﬂmsﬁmLﬁ@ﬂﬁﬁﬁmﬁwum@m T3 Lﬂuz_gmﬁmmmmﬁzgm UIN1BAIEHAIUNINNNRaTIINEN 1w g
ﬁuﬁmquq@uﬁﬂﬁwm (Total Viable Count) Tnarld CompactDry “Nissui” TC ALA3124a1UIU Escherichia coli Wa
Coliform bacteria WazitAT1zdauIudasuazsn Taa’ld CompactDry “Nissui” EC was CompactDry “Nissui” YM
AANAIAL ANNIATTIUNART A NI UUAID LU (Thai Industrial Standards Institute, 2004) TANNMWAADINN
WARTuTe A AR AW avae T 1 x 10* Talatisesaating 1 ni Escherichia coli taendn
3 WuNLEusasiaatng 1 nfu Basfuazsn 1iiu 10 TaTallsdasaetne 1 nfu anuanisnsaiias viqaurzeluy

[

NARTTUITINANUATNULLENGRAT T3 WUGT AUYTENRIAnLI IR NI N TS FIUNARA DT TN TUUAS

v
A & o '

AUWI (Thai Industrial Standards Institute, 2004) TnaiiaNWIUAAUYTEIIUNA WAL 2.05 x 10° AMuIUEAFLAYS

fdaendn 10 lnlatifasaating 1 nFu wazmaaaluiny Coliform bacteria Way Escherichia coli (Table 6)
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Table 6 Microbiological properties of bitter spicy dipping sauce (T3)

Microorganisms CFU/g

Total viable count 2.05x 10°

Yeast and Mold <10

Coliform bacteria <10

Escherichia coli <10
AATaiNANNSIAE

ad a o o

1NNMTNUNANLAINEINAdaLANNTaLTAETIN AREABIERNAAL (Ranking test) LLFaLiauALUNANLAY

2un19n1981 TneldEmasauduilaidiunisinduaiuan 30 au denasaudaulug)idunandge Hengegszudng
22-25 1 nnadneszsulTynsTuasiisglamaiaan 5,001-10,000 1w Watnnan1snadauantaulngsauan
Aet191NANLAITN TIUNA 6 gRT WU BNARSLTALFAIBENNLINANUAUNTN 4 gATNINNINNANUAFUNNINITAT
TnafaetneunanuaNgnsh 2 gnan 3 uazgnai 4 fmaseuliaonTeLinuNgIgARAEININEIANRAINEAIT 1
y ¥ x o doa ad X e ae s SRR S

WHeganinanuanNgnsi 1 dsarnanisasiisasisiAn vinldsanimlnesanlinaunaenniiauiianuasanan

3 gm3 Awiagliinianwaaaniis 3 gaslivinnismesassiall]

Vv

AINNNTANHIABNNINNLITYS 2 35 Tawn NIIVUALLLQNNAIMNTINTZLAN (Drum dryer) kay N1SAIWHILLIL

' o

01 (Tray dryer) AoEUANNIILIIIa9UARLATDINaNE19U Taan1svinuieluUgNNAImsINIzIan AYINFauaIN

gnnasaztnawld e msfivvaeueguuiiognnasinaenAauannisinannuieu H1AIANNI0ITINEaaNAINEIUNT I

3 A o ¥ o ¥ = ' ¥ H ¥ =~ ¥
TIALTI 11&°]J§l$$V]ﬂ’]ﬁ‘V]’1LL‘1)NLL‘].I‘].IO’]® @’]ﬂﬂ@’]ﬂqﬁiﬂuiﬂ@MHuLQﬂu’a%ﬂqﬂiu@‘ N7V UIRANAINBINITTIININ ’Nsl,“]]

o '

warlunsvinuianuiundIneinuiauuugnnas (Monatrakul et al., 2018) A8NIELIUNIMWAITILANFANNAUAINGTY

1
a

= P gL, Ay v e & T,
mmm@immmwmmmwmemmumwimmem\mu SEEFUglaY! a, UAZUTNIUAIINTY UBIUNANLAVUN UL LN

aa a

NM9vwiens 2 35 HAnIndiAseiy TnafliA1egsenang 0.202-0.227 war 0.93-1.71% A1uafu uazeg lunuel

NINTFIVIBINARNAUTGNYU (Thal Industrial Standards Institute, 2004) TA8INTLUIUNITNIWIAY 2 A5 41N19080

o a

in a, Tuenunslianaslddasnd 0.6 Fadudatidanulasadsaimsuaziiuiladaddnylunisaianziueny
nsLfiudne Aslunisaniiunm a, Wiwaedeanign asvinlierwaifiusnunlauim (Khuenpet et al., 2020) AN&1a9
Py ! A o o ¥ aa A va o = P . = =

UNANUANNULLINTIR U979 2 38 HAnlndiaesiy Ingdresianudssuwuumeiiaaduwnd (a* 1uuen) uay
Awaed (b iluwuan) ANA L*, a%, b* uaz Chroma ajsyndng 48.35-50.19, 9.65-12.90, 15.57-22.06 Waz 18.35-25.56
AINAIAL NsilasuulasAnAresinanuatnkuune lusznden LA IIuiINA NN sAaU iR A aaiin

Ay oA - . . a al ana - . . ane Ao X oA
Aldnandasiuweulny (non enzymatic browning) 7t78IN21 ﬂgﬂ?mm@m?ﬂ (Maillard reaction) ﬂgm‘mumm‘num@

wyAnsuatiaresiinanglravsariiniasaad luamnsvindjiseiaiiuvyeriiureansaesiiuluenms Tnadacu
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Fowdludadaljisen inldeunslduinnadu (Murata, 2021) waza1nNaL3dEees Chancharoonpong et al. (2023)
IAimsziasAlsznouniuniiuazAmuA N9 s2e9liNeg wudi AieiANTuSenas 92.74+1.61 TusAufenas
2.24+0.96 A1 lulansniaaas 3.1421.76 nsaaziuaidu 34.39 mg/g neaazfilulianidy 39.60 mg/g T9an

ANUNAN VBN AN U TN DUN IR B RN 9T aILaZ AN Iage o NYINuTAaA N FauAd sNa L

Anduaady Tsenasasiueudsaaes Wiryawattana et al. (2018) RANHINANIZNLABINITNUAILLILGNNAISD

1 ' [
= a =3

AANTANIINIENNUATN I UeYLaRATzaaduTNde lefiues® wudn Weingamni lunsviuieuuLgnnaegeau

2
A <

denaliuladalsfiuafiddna TnadaAraanadng (L*) anas A1 a* uay b* HAgeau

o k%

AMNNITUIUIANUAITNULLEINIAAELUNNTEaNTUN9LszamAnda #aed8 9 Points-Hedonic Scale 14

nagaLaNd I unnsHnduaIuan 50 A wimAn feeay 88 uar Ate feras 12 dgnaseudiulunienyat)

]

721914 41-50 T aunsAneseaudsanAnsuaziondwiduuditnu seldsaifon 5001-10,000 Um Hegnagay
dnulunirefudsen1ulnAnLaINLLLYN LasRa1TUNEeeIaTR N7 aenfulszniutiauLanan Wannnig
UsliuAINTALLBIUIANUANINULLNNNAULASHAFNUN aziiiudd gnasaulipzuuupNTaLe9mIat1911A

Lm'fmumaﬁ@uﬁuﬁﬁﬁmﬁnwmxﬂmﬂgmeﬁ@gﬂmgﬁm@uﬂmﬂmq (~7) anidugns T3 Tl B NIUNAN LAV TN

dl aa o 2 ‘£| a A Aﬂ’j 1 = = A 1 v
ANIUIBNIIMIUAIULUDN A TINUTUIUANNTU ANANNITURLAS (a*) ANNLTURLUADY (b*) karATAINNLTNG

(Chroma) AnefFauieuiugnsan (A19197 4) denalinaaevlidssseudnwyuzdsngiuiuaridngsu
a [ o dl v =® 24 1 o =3 v 1 dl o a 9(:
dAuldauglaithfutseniu (il 1) nasevaslipzunuacngevey luszAugeuiandes usidaninisinuily

v v

8RN AIUUNANUATNERFRUWYINL 1 58 2 WU HIANWALINNITY 6 Fivaeing IdazuuuANTauiuanszlang
A ndu sa11A uazAngaulnesnliuAnseiunNas (p > 0.05) lnausazsuiiazuuwpnTavetlussALTay

WU D9 maulIunand (1N9199 5) waztieninI1sdauaNieafufesaznIseaNsLLarnN18AAL AT AR T

WU ngrslaiunisseniuuarnsindulaiiegs (= feuar 80) Insunanuantueges T3 dalugmanenudgnisyin
wiauuunnm (Tray dryer) gnagaulinissindulagenanisigengn (Faaay 90) wariinisaeniuganefesay 92

AMNNNFIATIEHAIAUNITNNINAATIINENTDIUNANUAITNENG RS T3 Tailugnsniiunizanign Inaddmns
AUNANTBIUIA - WINEWI9 : Wan Tudnengdan 0.13 1 6.38 1 6.38 LATNIUIBNIINWIIULLAIATIGUUNH 60

asAa@ea Wunan 11 4oluenzaaunssiadnninasn tnndaszdaninInn1eqadadnen laun nsduaiuau

v
a oo

AaUYITETaNA (Total Viable Count) Tneld CompactDry “Nissui” TC 3LAs1z¥ia1uau Escherichia coli waz Coliform
bacteria waZAtAT1za T asLazs Ineld CompactDry “Nissui” EC Waz CompactDry “Nissui” YM A& AN

o [ '

NIRTFIUNARS TN TUUAIR LU (Thai Industrial Standards Institute, 2004) IATMUAAMAINNARITITMNIAY
qAauaelilauIugaunIeiannn 1A 1 x 10° Ialatisiadaating 1 N3 Escherichia coli Hatndn 3 l@NNLEUse
Fnating 1 i Basfuaven Tl 10 Talatisesnatne 1 nfu anuadiAsziqaunse lUNRAAISTINAN LA WLLNG

gn3 T3 wudn Adunenasanulundninaiiaiuiudesnduinusiuinsguadniusiguauudoauui (Thai
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Industrial Standards Institute, 2004) AMNKANTATIAANINNINAATIRNENAINAIRAR IHLTIRIIN SYIuTIAIN9T
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