NIasmAlLladn13eIMns NnIneaeaeny U 18 atul 2 nsng1au-5uaN 2566 70

szﬂzL’Jmmﬂﬁ’mw%auLLazqmwgmumsLﬁwia@mmwLLazmsﬁﬂmqn'mﬁU%'ﬂm
WINWNINDLLAL
The Heating Time and Storage Temperature on Quality and Shelf-Life Extension
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ABSTRACT

This research aimed to study heating time
(15, 30 min) and storage temperature (4, 27 °C) on
shelf-life of Golek curry paste. The change of
physical, chemical, microbiological properties and
sensory acceptance test were recorded during
storage. The results showed that heating time,
storage temperature and storage time have an
effect on pH value (p<0.05). The lightness and
yellowness of the curry paste increased as the
heating time increased (p<0.05). As the storage
time increased, yellowness of the curry paste was
increased, whereas redness of the curry paste was
decreased (p<0.05). The redness of curry pastes
at the room temperature storage decreased
more than the storage at 4 °C (p<0.05). However,
water activity and sensory acceptance score of
the curry paste were not affected by heating time,
storage temperature and storage time (p=0.05).
The amount of total viable microorganism, yeast
and mold were reduced at range 0.5-1.5 log CFU/g
in heat treatments. Golek curry pastes were
heated for 15 and 30 min that can be stored at
room temperature for 3 and 4 weeks,
respectively, and more than 5 weeks for storage
temperature 4 °C.

Keywords: curry paste, Golek chicken, shelf-life

extension
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Table 1 Formulation of Golek curry paste

Ingredients Amount (w/w)
Dried red chili 25 %
Onion 25 %
Garlic 15 %
Sugar 10 %
Tamarind sauce 8 %
Ginger 6 %

Salt 6 %
Turmeric 5%

Figure 1 Golek curry paste in packaging
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Table 2 Heating time and storage temperature of Golek curry paste

Treatments Heating time (min) Storage temperature (°C)
TRT1 - 4
TRTZ2 - 27
TRT3 15 4
TRT4 15 27
TRTS5 30 a4
TRT6 30 27

3.1 N15AATIZRAUNINNIYATIINYT

TasenuT Ul duni gauuinsgiu
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USananAuvidanun faduays wae Escherichia
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spp., Clostridium perfringens, Staphylococcus
aureus Wag Bacillus cereus AI835n15U89 BAM [8]
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Figure 2 Log of Microorganisms a) total viable count b) total yeast and mold in Golek curry paste

with different treatments during storage, values are presented as mean + SD (n = 3).
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[21-22]

Table 3 pH value of Golek curry paste at different treatments during storage

Storage Treatment
time
(week) TRT1 TRT2 TRT3 TRT4 TRT5 TRT6
wee
o 3.99+0.01"  3.99+0.01"  3.98+0.00"  3.98+0.01"  3.98+0.01"  3.98+0.00"
1 3.95¢0.01>%  3.89+0.01°% 3.98+0.00%" 3.99+0.03>" 3.98+0.00*" 3.98+0.01%>"
2 2.88+0.01°¢  2.85+0.03%C 3.91+0.00>® 391+0.01>% 3.93+0.01*® 3.92+0.01*>°
3 3.87+0.01°¢  3.81+0.01%° 391+0.01°% 291+001>® 3.93+0.01>® 3.92+0.02°>8
il 2.85+0.01%°  3.80+0.01%° 3.90+0.01>¢ 3.87+0.01°¢ 3.89+0.01™C 3.89+0.01>€
5 2.86+0.01°°  376+0.02°F 3.89+0.01>° 3.84+0.02°° 3.89+0.01*¢ 3.85+0.01%°

Note:

*Corresponding author e-mail: wassamon.w@pnu.ac.th

- Mean with different small letters in the row in each attribute are significantly difference (p<0.05).

- Mean with different capital letters in the column are significantly difference (p<0.05).

- ns is non significantly difference in the row (p=0.05).

- Values are presented as mean + SD (n = 3).
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2.2 AdSunanirdase

nansAnuAUsnanidastluninunene
LazLANIRY Table 4 AruSinanindasslunnuna
9¢lu19 0.90-0.91 lngsreziianisiiniuieu
gaumninsiiusne wazszezanisiusnw
fnasionsiUdsuulasesiusinaningasslunan
wneag 19T Ted iy (p > 0.05) §eaenndasfu

Promjiam et al. (201 3); Bozin et al. (2008) [16,
23] \flesngavesninduulailiduussgine
voan3 nunadunatafnuida LLDPE/Nylon & 43
asantFlunistiestunisimuidioanvesa iy
wazeondiauldd Feluvhlianuiinaisasziaa
nMsdsuudaadoniunslianuieu nafud
aamaiisingg waznaiiuliilusseziian 5 dUam

Table 4 Water activity of Golek curry paste at different treatments during storage

Storage Treatment
time

tweek) TRT1N TRT2 TRT3™ TRT4N® TRT5N® TRT6"®
o 0.90+0.01  0.90+0.01  0.90+0.00  0.90+0.00'  0.90 +0.00  0.90 +0.00
1 0.90+0.00  0.90+0.01  0.91+0.01  0.90+0.01  0.90 +0.00  0.90 +0.01
2" 0.90+0.00  0.90+0.01  0.90+0.00  0.90+0.01  0.90+0.00  0.90+0.01
3" 0.90+0.00  0.89+0.00  0.90+0.00  0.90+0.01  0.90+0.00  0.90+0.01
g4 0.90+0.00  0.90+0.01  0.90+0.00  0.90+0.00  0.90+0.00  0.90+0.00
5" 0.90+0.00  0.90+0.01  0.90+0.01  0.90+0.01  0.90+0.00  0.90+0.01

Note: - ns is non significantly difference in the row (p=>0.05).

- NS is non significantly difference in the column (p=0.05).

- Values are presented as mean + SD (n = 3).

2.3 Ad

Addumiisinasemsseusulundndneives
AUsLaA Tngundnsnunneouasl Aunmasiviass 910
HANTSANYIANE NS NLNINBKaLARBANISHIUSNY 5
FUnt Lamemal Table 5 WUln S¥agtIaNsvinw
oudsnaliian L* wderrauainslundnunafiuaiy
oegilfeddry (p < 0.05) Ineynnsveassiilia
ou 30 w#l (TRT5, TRT6) HANAINaIN9g9En AN
e sqmmimaaqﬁiﬁmm%fau 15 W (TRT3, TRT4)
LLazﬁq@mimaaqﬁllﬂﬁ’mm%’au (TRTL, TRT2)
AU Lm'Lﬁal,ﬁuw%mmmﬂsqmmﬁmaaﬂﬁﬂunm
5 dUa9i wudnszeznainsiiusnunlidnanenis
WABY uladuernAuadng (p = 0.05) dmsusn a*
wioAdunmuingamgilunsiiusnyiuasszessia
Tunsiiudanaliiaduasluns nunaanases 198
todAny (p < 0.05) IngyansveaesiiLiuinwlif
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g un)iviea (TRT2, TRT4, TRT6) AA1d wnsanas
mnm’%ﬁmﬁauﬁwmmimaaqﬁﬁuﬁﬁqmmﬁ 4
paAwawud (TRTL, TRT3, TRT5) @5uAl b* #30
ANELYIADY NUINSEEELIANTS IANUS DULAY ST ELIAN
mMsfudndsaliadvdodunsnunafiatuet1ef
tfudiey (p < 0.05) Insyamsvpaesiiviaruou 30
W (TRT5,TRT6) AAALME 09N M3L0e YANTS
veaeslvimuSou 15 uit (TRT3, TRTA) WaYYANT
vaaesfilainumsliaudeu (TRTL, TRT2) sudsu

lomwnarudeuiinanenisiUdsundames
ANAIINET 19AEANE WA B9 lUNS NN laeAuSau
dssaliAne ez AmEe ALty luvaisi
v lFadunainn1swa sunas § saenad oty
VRS Inchuen et al. (2011); Ahmed et al. (2002)
[24-25] 7 wuq 10150 AuS sud swals i ndlu
a'auﬂamauﬁiﬂumavﬁw?mmquﬂ‘vﬁma A3
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AN WU AMSUTLEZNAINISNUS U war aAE
LS A A @ o P

wasazANAWRY Inadlanusnunidussesnaiuiu
dy o v o a = Ql dy QA‘ 1 a

YU INIAE AN U U TUVULT ANE WA9anad
wazgamni i usnydmaserduns lnen1siiu
Noaumailviosd swalyins nunsllAndunsanasnnnii

maiuiionmndl 4 esmwaldea ownseinems
Nusnw WinunsaziaufAseneendndu dewaliiun
IsfiupgAiansaanefa WSnunsdlidunsanas [26-
28] & an1siA vl g g ivesazis ansiAnUfAgen
pandLatu vl Adunsanasnnninisiiud
gamAudLdu 1 osananudeussiswfizen
pondiadu 4 aduaunnyiliuelsiiuessiAnns
ameiiiatu [29-31]

Table 5 Color (L* a* b*) of Golek curry paste at different treatments during storage

Storage Treatment
time
(week) TRT1 TRT2 TRT3 TRT4 TRT5 TRT6
Lightness 0 36.30+1.16™™  3541+035°™  36.68+0.69P™  3666+060°™  37.26+055°™  37.13x060*"
(L") 1 36.35:0.65°™  36.03+0.68>™  36.42+4028>™  37.72:058*"  37.97+056*"°  38.00+0.40%"
2 36.42+030°M°  3607+047%"  37.00£047"  37.28+0.612N 37931098  37.33:0.51%M
3 3582+068°™  3579+083°"  369+065>™  3670+060°"  37.01+050°™  3801+0.68%"
il 36.36+1.21°M  36.1241.01°™  37.05+069%N  3674x075°"  37.41+034>"° 374310763
5 36.13:090°™ 35831140  37.16+051PM 371240600 37.724068*™  37.73:x1.06*'°
Redness oS 23.51+0.63" 23.57+0.33" 23.05+0.57" 23.05+0.33" 23.29+0.63" 23124051
(@) 1 2030+034%8  1878+037°8  19.65+1.05*%  1854+079%%  20.00+039*%  1867+051°®
2 18.40+£0.17>¢  1589+054°¢  17.90+0.75*¢ 16.50+1.107¢ 17.63£0.78*¢  16.17+0.48>¢
3 18.124055%¢  1547+0719P  17.412025°¢  16.02£043°P  1686+062°°  16.17+0.59°¢
a 18.124030%¢ 154240819  17.34+085°¢  1550+033*%*  17.34:068>P  16.43+0.32°¢
5 16.72+050*°  14.32+040°° 165120560  14.93x046%F  16.62+030°  15.33+0.51%°
Yellow 0 14.47£035%8  14.174054°°  14.94+062°°  14.90+.0.67%¢  16.00+0.16>°  16.65+1.18*C
(b%) 1 14.674024>%  14.82+056°C  1603+093*C  1621+009*°  1681+061*C  1659+1.19>C
2 16.19+0.34%"  1576+040%°  165+0.68%%  1641+028°®  17.05+046®C  17.12+058*%
3 16.28+0.59°"  16.13x063>"  16.65:087°%  16.54+091°F  17.93:054>%  18.19+1.01>’8
a 16.39+024°*  1643+048°"  17.51+127%"%  1808+044®"  1859+092°"  1858+0.73*"
5 1651030°"  16.49+045°"  17.72+042°"  17.94+033*"  19.17+029°"  19.23+0.28*"
Note: - Mean with different small letters in the row in each attribute are significantly difference (p<0.05).

- Mean with different capital letters in the column are significantly difference (p<0.05).

- ns is non significantly difference in the row (p=0.05).

- NS is non significantly difference in the column (p=0.05).

- Values are presented as mean + SD (n = 3).

3. HANISNAGDUNITYBUTUNNUSTENAUNEVD
w‘%mmqnaLLazﬁﬁﬂmﬂgaL*‘ﬂuﬁﬁmnaua:
NANIINAADUNITYDUTUNIIU ST AN NN A
maw%mmqﬂaLLasﬁ'ﬁ’ﬂquaLﬂuﬁéﬂsmﬂauaz
wandlu Table 6 Inan1sNaaaUNITEBUSUA UL
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ANTeU gungin1siusnel uasseesaaints  neuasidudiunaniidesiunUssdedievindudn

Nusnwlifinadeauveuluyn o duvesdisin  s1ansuaz wazidledumegeulnudnaaeuill

nauaved1elded1Any (p 2 0.05) L0IINAIT  AIWITOUINAUUANANVBINT NUNIULARLYANT
dl d‘ a d?{ 1 1 U dl ¥

WaguuUasiiAnuldunndsiuannnefivssam  naaesla (6]

dudavosuydazuenANULANAIle BNNINSNKNY

Table 6 Sensory evaluations score of Golek curry paste at different treatments during storage

storage Treatment
time  TRT1" TRT2'® TRT3'® TRT4™ TRT5"® TRT6"
Color™ ™ o 755¢0.89  7.42+1.03  7.50+0.76  7.83+0.95 7.75+¢1.07  7.60+0.98
1" 7.9540.89  7.40+123  7.35+¢1.50 7.70+0.66  7.70+0.98  7.50+0.95
2" 7.40+1.10 - 7.20+0.89  7.30+1.17  7.25+1.48  7.05+0.69
3™ 7.45+0.89 - 7.25+0.79  7.30+1.17  7.45+1.10  7.30+0.92
q" 7.67+1.03 - 7.28+1.02 - 7.83+0.78  7.83+0.80
5" 7.42+1.00 - 7.50+0.62 - 7.30+1.17 -
odor™ ™ o 6.75¢1.55 7.05+1.00 7.20+1.32  7.20+1.15 7.25+¢155  7.40+0.99
1" 750+1.24  6.95+1.10 7.30+1.22  7.25+0.79  7.60+0.99  7.60+1.10
2" 6.75+1.48 - 7.25+40.85  7.30+0.93  7.80+0.83  7.25+1.02
3" 7.45+1.05 - 7.05+1.00  7.30+0.98  7.30+1.17  7.15+1.14
q" 7.55+1.04 - 7.50+1.10 - 7.72+0.67  7.94+0.87
5" 7.25+1.28 - 7.65+0.91 - 7.28+0.91 -
flavor™ o 7254155  7.35+135  7.55+¢1.10 7.50+1.24  7.55+¢157  7.20+1.15
1" 7.65¢1.23  7.45+1.00 7.55+¢1.32 7.05+123 7.35+¢1.35  7.40+1.47
2" 6.55+1.32 - 7.20+1.15 6.85+1.14  7.15+1.14  7.00+0.97
3" 7.35+1.18 - 750+1.10  7.45+0.98  7.60+1.00  7.20+0.89
q" 7.84+1.00 - 7.83+0.62 - 7.83+0.92  7.94+0.80
5" 7.20+1.20 - 7.22+0.88 - 7.72+1.04 -
Appearance™ " o 7.60 +1.10  7.25+1.18  7.50+0.95 7.30+1.13  7.25+0.91  7.25+1.28
1" 7354123  7.45+0.89  7.30+1.17  7.20+1.11  7.3540.99  7.45+1.05
2" 7.05+1.00 - 7.1540.99  7.20+1.11  7.10+1.12  7.25+0.64
3" 7.40+0.99 - 7354099  7.20+0.95  7.30+0.98  7.00+1.03
q" 7.67+0.49 - 7.56+0.62 - 7.67+0.97  7.50+0.86
5" 7.20+1.20 - 7.45+0.92 - 7.15+0.89 -
Over all™ "™ 0™ 7.35+135  7.30+1.22 7.60+123  7.84+1.00 7.75+129  7.60+1.10
1" 7.75+1.12  7.60+0.82  7.60+1.19  7.35+0.81  7.50+0.95  7.50+1.00
2" 7.25+1.29 - 7254097  7.15+1.18  7.35+1.09  7.20+0.70
3" 7.20+1.44 - 7.40+0.99  7.50+1.32  7.60+1.10  7.25+1.41
q" 7.67+0.77 - 7.72+0.57 - 7.67£0.76  7.17+0.71
5" 7.30+1.13 - 7.22+0.88 - 7.15+0.97 -

Note: - ns is non significantly difference in the row (p=0.05).
- NS is non significantly difference in the column (p=0.05).
- Values are presented as mean + SD (n = 30).
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