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Abstract

This study aimed to evaluate the quality stability of Som Khaek chili paste under
integrated production and storage systems in a community enterprise. Som Khaek chili paste
produced by the Pla Som Khok Chang Housewives Agricultural Community Enterprise, Yala
Province, Thailand, was evaluated under three systems. The PP system consisted of packaging
in polypropylene cups without post-packaging thermal processing and storage at 4 = 2 °C,
whereas the GB and RP systems consisted of packaging in glass bottles and retort pouches,
respectively, followed by post-packaging thermal processing at 98 + 2 °C for 15 min and
storage at 25 + 2 °C. Physical, chemical, microbiological, and sensory qualities were monitored
for 5 weeks. The results showed that the production and storage systems significantly affected
product quality stability (p < 0.05). TBARS and PV changed during storage but remained at
low levels throughout the study. Total viable counts increased in all systems, whereas yeast
and mold, coliforms, and E. coli remained within the limits specified by the Thai Community
Product Standard for fried chili paste (TCPS 321/2556). Sensory acceptance scores for color,
odor, taste, texture, and overall liking gradually decreased with storage time. The PP system
tended to better preserve color and texture during the later stages of storage, whereas the GB
and RP systems exhibited greater microbiological stability and maintained consumer
acceptance at acceptable levels. The findings provide practical information to support the
selection of appropriate production and storage systems for community enterprise food
products.

Keywords: Som Khaek chili paste; quality stability; integrated production and storage
systems; packaging; thermal processing
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Table 1 Packaging, processing, and storage conditions of Som Khaek chili paste samples

Post-packaging thermal

Sample code Packaging system . Storage temperature (°C)
processing
PP Polypropylene cup with lid No 4+2
GB Glass bottle with screw cap Yes (98 + 2 °C, 15 min) 25+ 2
RP Retort pouch Yes (98 + 2 °C, 15 min) 25+ 2

nsAnwANuAIFIvasguN TN LN ST aMsuEne

thsegnaiminduuinneldsruumandnuagmaifiuing 3 ssuu aw Table 1 11AnwIANAIRITDS
AUAINIERIINSAUTIY Inediesziauninmiegadaingt tad nenn wagnisseusunassamduda
ynduai Wusveriaa 5 dUani Taevinimeans 3 41 flesanudndasiinsldiriiusndnsutuingauidy
wrasludu W Yardu ned LLaw:l;WU“@J Jorafansidennunmannufisereendindureslutuseninsnsiiv
Snwld fadu msfnwnilTessdunisiineandinduredlasiulasTiasizsian Thiobarbituric Acid Reactive
Substances (TBARS) wa Peroxide Value (PV) $audne ielfifuiusindnsnsoendinduiuniogiuasugugd
voslusfumudndiu uaziiteUsziliumunsivnueendindurewandusimeldissuumsnanuassfudnuidnm



JSTAR. 2026; 7(2): 115-127 118

N1SIATILAAANINTINNYATIINEN

ﬂzum‘wwma%ﬁmmmaamﬁmﬁm%ﬁm%ﬂﬁuLlfuﬂUszL:ﬁummﬁmu@éum?éﬁmm (total viable
count) Ba@muagsa (yeasts and molds) Tad@wesu (coliforms) way Escherichia coli (E. coli) Ingatlun19n1uis
UM IFIUVDY Bacteriological Analytical Manual (BAM) (U.S. Food and Drug Administration, 2023) uag
Wisuifsumatuinmusinsgundasusigusu hndnda (une. 321/2556) USunmadunisvenunlifu
1.0 x 10" CFU/g Baduazsnlaiiiu 1.0 x 10° CFU/g Coliform TaitAiu 3 MPN/g wag E. coli lailAiu 3 MPN/g

AATIVAUNINNINIEAINULALAY

Ad¥adae1AT 89 ColorFlex EZ (HunterLab, Reston, VA, USA) ausyuud CIELAB lnginan L*, a*
uaz b* e L* wansehanadne i a* uanswnudifen O Sdduns () uazan b* wansunudiiu () Seindes (+)

A1 water activity (aw) Anwla g191as 09 water activity meter (Pawkit Meter Group, Inc., USA)
M11ATUINIFINVEI AOAC International (2023)

Araudunsn-ans (pH) vesudasmsiimindununtalasdnuuasainisuinsgiuees AOAC
International (2023) Tnedaiaegne 10 n$u waufutindu 50 faddns waznulhduidodertuduaan 5 wil
anitutaan pH FETIGERY pH meter 3u Mettler 350 (Mettler Toledo, Columbia, MD, USA) lag¥na1nans
wuansnIewly

AN53ASIE9AT TBARS ALfiun1smu3snisfinaudasan Shahidi & Zhong (2010) Tnedasags
dmindunen 5 nfu afadisansazatnsnlasnaslsesdfin (trichloroacetic acid; TCA) wagyuiseniu
@savane thiobarbituric acid (TBA) anduldaufeulugrainiemdunan 30 wiil LA TRAINITRANAULAY
fimnuemady 532 uluwns deedesanlasinlafives snenunaduiadnumaoulnda fleddenlansu
#8819 (mg MDA/Kg sample) LiteldfUsziiunsiiananfarioondindunisniveslutuseninamsiiuinm

MTAATIEIIAN PV AidiunsnaiBunmsgiuues AOAC International (2023) Tasthlusiuiiaraléian
fethanazarsluasazarenauveinsnozdnnuavaaslsrlesu nduivasavaelnunadelolelas () ey
iufAsenduansuseneueseenladludiegne udilninsameaisazatelafeulnlodamn (NazS203) lagld
arsaransudauduitdangd menunaiiuiaddainiaudesndiausioflaniuluiy (mEq Og/kg fat) iiteld
‘LJssLﬁumslﬁmm5mﬁmsﬁaaﬂ%m%’u%uﬂgmqﬁﬁuaalsuﬁuixmwmslﬁﬁﬂm

n1snAgaUNITEaNTUNIUTEAMAUNE

msﬂisLﬁuqmmwmmszmwﬁuﬁamamﬁmﬁm%ﬁ’m%ﬂﬁuLLGUﬂm"WLﬁumsma“léfﬁwumiwﬁmLLas
nstunwuuuysanns 3 ssuu Tdun ssuu PP daussgludonedlnsiiau likunslianufoumendanis
U35 WanifusnwITlgamadi 4 + 2 °C 530U GB way RP UsIfluvInuiarindeuasgsinasming mudi Tnevi
aawwmﬁumﬂﬁmm%@uﬁqmugﬁ 98 + 2 °C \unan 15 wiil Mé’ﬂmi‘uaif\; LLazLﬁU%’ﬂmﬁqmmﬁ 25+2°C
nsvaaeusiiunsineimaaeusiuau 30 au Sudunguieiiunasnszernainisussdiu 5 dUnnsi fneaeudy
dlaildrunstindudunsUssiiunedssamduda widauduastunsuslantingn IneUssiiunadnums
fud nau saud odula wazauveulnesi fedEnisliazuuuanuvey 9 sEAu9-point hedonic scale)
Tnetmuslfazuu 1 = lisouwniign uas 9 = vevuniign lumsvasouwsiazedsmaaeuldzusegnaimsn
Fununanya 3 szuu 1dun PP, GB uag RP laeldsisegsinnwsnduuunuSunm 20 nu saufuiniae 50 ndu
waziUadmiudranseninansmagey deunsussidlumsUssamduialunsazduad Ivinsiese
AAMYNIaTIInevesiaegn Tiun Usnadurisiomn Baduara Taavesy way £ coli mnuan1siasigy
Gulumuinusiunsgrunndasigmunimnda e, 321/2556) Saihdogalulflunmadeunssensums
Usvamduia il nnegrdludunilafiusinagaunisifunusiuinsgiu ssginsnaeunislsyamduda
gessruunIRankarnsiiusnviuludUuaiinauardunvidald

n5AsEidayanieaa
foyanmunInnnenmuasiaivemdnduinigldusassruunisndauaznsiusne Jinszikenay
SEULIAINSIAUSIE ImsmqLqumimaaqLLUUdmmyimj (Completely Randomized Design; CRD) uazitAs1zii



JSTAR. 2026; 7(2): 115-127 119

AULUIUTIU (Analysis of Variance; ANOVA) WiowSsuiisuauuana19wesaIad snelundayssuunaon
sEEERaNSIALINY SIuadTsufisuanuanassyrinssruulussazdianansiiudne drunisuseidiu
AaunmsUssavdudaldununismaaeswuuudenauysal (Randomized Complete Block Design; RCBD) tnald
gnaaeuiduvden nanismeasssenulusuAade + dudouvunnsgiy waziouifioudnedesieis
Duncan’s New Multiple Range Test (DMRT) fisgdiutiaddun1eadn p < 0.05 Tngldlusunsu IBM SPSS Statistics
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Wiy 1.4 x 10% CFU/g mmuﬁgaﬁuauﬂwuﬁaaﬂiw 10 CFU/g wazasianuladwesuuay £ coli Uosnin 3 MPN/g
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Administration, 2023)

Figure 1 Som Khaek chili paste produced by the Pla Som Khok Chang Housewives Agricultural
Community Enterprise, Mae Wat Subdistrict, Than To District, Yala Province
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Table 2 Baseline quality characteristics of Som Khaek chili paste prior to storage

Parameters Content
Total viable counts 1.4 x 10% CFU/¢
yeast and mold counts < 10 CFU/g
Coliform < 3 MPN/g
E. coli <3 MPN/g
Total Energy (kcal/100 ¢) 234.68+2.62
Protein (¢/100 g) 9.95+0.02
Total fat (/100 ¢) 4.13+0.28
Moisture (¢/100 ¢) 41.14+0.44
Ash (¢/100 ¢) 5.35+0.14
Carbohydrate (g/100 g) 39.43+0.30
Total dietary fiber (/100 ¢) 2.39+0.08
Soluble dietary fiber (g/100 ¢) 0.45+0.02
Insoluble dietary fiber (g/100 g) 1.94+0.09
pH 4.55+0.006
aw 0.84+0.001
L* 5.10+0.40
a* 6.68+0.38
b* 4.48+0.47

o w a

N5 UAURUAIANFVRINANA UNUINS NAULYA WUTT AN L* wansnenuegelvedaynisanfnniglulmag

o

YUV 38MImsLiusne (p < 0.05) Tng PP iiuduain 5.10+0.40 Tuduanid 1 10u 6.51+0.47 Tuduansiit 3
nouanaslutasasninduing vaedl 6B way RP duwalfudivduludiduroninduinulagludunii 2
GB uaz RP fiA1 L* gandn PP vauziluduanvidl 3 RP fle1 L* gendn PP uay GB ogsiitudndnymneadd (p < 0.05)
(Table 3) wwnltussndnoreduiusiunavesnisivimudeuiidmanielasiaiisuaznsnszaefvesesduszney
melundnsias iliauamnsalunisasviounanudeundasld (Pathare et al, 2013) @1 a* fimsiasuudas
ogaditdfudAymsaiifseninamsiiuinm (o < 0.05) Tny PP frgsanluduniil 3 vaudl GB flangeamludunny
7i 5 WowSsuiieuszmineszuunsuanuazaaiusnw wuin PP fid a* gend1 GB waz RP ludunvid 3 usilu
&Up9iil 5 GB ﬁﬁ’]@ﬂﬂ’hvﬁjﬁ PP llaz RP (p < 0.05) GﬁqmaLﬁ'msﬁ'aqﬁ’umiLUSzJumJawaqam"j’mqaiﬁmwmuw%
Immawwmﬂuﬂa‘:uLmiiﬁuaaﬁﬁh@iaaaﬂ%mu ANUSDU waranN1ITAIsAuSAEY (Meléndez-Martinez et al,,
2023)

A1 b* YemnsruUMINARKar AU Wasunawanlutsuduluiaudutduanii 2 Wusuly
(b < 0.05) azfeunsanawesnudndeuarmsisunlawesdnandasilulufiameiduty Tag PP e b*
4991 GB waz RP TudUawidl 2 (p < 0.05) vauzdivasatsmsiiusnwan b* YOI 3 STUUNIHARUAZNTLAY
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fnwdunliulndiAsstu n1sanaswesd b* e1aiaanmaidevaasvesualsiiuesdsmiuufizeneendinduuas
ﬂﬁﬁ%mé’fwmaﬁLﬁm-ﬁuiwdwmilﬁﬁﬂm (Meléndez-Martinez et al., 2023) SEUUNMSWARLAYNNSIAUSNEN T
LLmﬂsmﬁ’uﬁS‘w%‘wam'amiL‘U?{EJuLLUaa@mﬁnwmzﬁmﬁmaﬁm’%né’mma TneniswasunUawesd L¥, a* uag b*
agvioudsnsiasuniamesssninguazy §isomandnelunanduet dee1eiinasonissuinauninuazniseeniu
URNATHET

Table 3 Changes in color parameters (L*, a*, and b*) of Som Khaek chili paste under integrated production

and storage systems during 5 weeks of storage

Storage time (weeks)

Parameters Sample code
1 2 3 4 5
PP 5.10+0.40”  6.41+0.56®  6.51+0.47*®  5.90+0.78™"  6.00+1.41°*"
L* GB 5.05+0.73""  7.17+0.54*"  6.17+0.73°®  7.20+0.38"  6.79+0.53*"
RP 5.32+0.23"  7.18+0.88" 7.43+1.11*"  6.32+0.47™" 557+1.39™"
PP 6.68+0.38”"  596+0.94™ 9.84+0.13*  4.73+0.57"  5.43+1.40°®
a* GB 6.06+0.49""  6.07+0.71™  6.56+0.25"  359+0.60” 10.07+0.78*"
RP 5.23+0.44"  577+028"™ 6214022  1.49+0.45%°  6.70+1.56™
PP 4.48+0.47"  -3.29+0.69 -6.26+059”  -4.48+1.03"* -1.27+1.14""
b* GB 4.05+0.66™ -4.80+0.48°® -6.01+0.77"  -6.44+0.91®  -2.05+1.11""
RP 4.85+1.04" -5.48+0.32®° -538+037" -6.88+1.44® -1.00+0.50™"

Values are presented as mean + SD. Different lowercase letters within the same row indicate significant differences during storage,
whereas different uppercase letters within the same column indicate significant differences among production and storage systems at

the same storage time (p < 0.05).

nswaBuulaween a, Usinamudy wazan pH Yo WANAUTING ndLLUNLERTT Table 4 Wuin
A1 aw wananiuet i vedAyneaafnelunsaz szuunaeansiune (p < 0.05) Tag PP il ud uaan
0.84+0.001 TudUaifi 1 10 0.8620.001 TudUaiifl 5 veurdl GB fidreglutag 0.84-0.85 way RP LiuTudniios
1wzhwmfmmﬁu%’ﬂm ag3lsfimnu A a, 189 PP uaw RP fin1sidsuulasesnadifddyneadfseninsmsafiu
$hwn (p < 0.05) waueil GB HenAeutnansiimaennisine avvouiinrundeuveni-luszuvemsiineutensd
paennsAnY Seeridesiumsndeuneuarnisnszanesivesinnielunan ot sufensdsuutasauna
dhszmineesdusyneusis 9 U981 (Barbosa-Canovas et al., 2020; Weeragul et al., 2024)

ﬂimmmwmuﬂuamﬂﬁvwmiwamLLavmim‘Uiﬂ‘muLLu'ﬂuuamamumaUmw 3 Aewiintuludisas
mim‘usmsn (p < 0.05) lney PP anasaniosay 39.23+0.77 Tuduaid 1 Judesas 36.231.03 luduavid 3
YUzl GB way RP :uLLu’ﬂuu’LﬂammﬂuLLawmmmmuquaﬂuaﬂmw 3 1 uiy wnldudsnanieaduiusiu
msLUﬁ"auLLﬂammamm%uLLaxmiLLaﬂLU§auiaﬂfwszmwmﬁmﬁmsﬁﬁ’uamwma”au FadsnasonuauiAng
N1EAINVBIBINITITNINNIAUTNYY (Weeragul et al, 2024) A1 pH ¥BINNITUUNISHAAKBTNISAUSNI]
winlifuanasmasnanisifiuinm (p < 0.05) Tng PP anasan 4.55+0.006 1y 4.48+0.015 vuzdl GB uaz RP anas
911 4.50+0.006 uaz 4.51:0.025 1Ju 4.46+0.006 uay 4.43x0.012 mudRyU Taislinuauunanssvese pH
syyisszutlutsnaieatu (o > 0.05) wasnndegdiasian pH #ndn 4.60 aasansdne Jadussiuiite
anAuLd aan19i93 uesgdunidnelsanatevia saufe Clostridium botulinum (U.S. Food and Drug
Administration, 2023)
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iefiansansiuiu wuind a, aglutag 0.84-0.86 uazdn pH NI 4.60 maeansiiusnw Uszneuiu
msflinde nsndunsderndunen waznszuaunisliiaudeuluuiessuy enadidusalunssudinisiaiyes
9aun3d danalndnduefdsnsiquninnisgadiineregluinusiuinsgrundadusigusu ininde
(UKY. 321/2556) AABATLELLIAINITANY

Table 4 Changes in water activity (aw), moisture content, and pH of Som Khaek chili paste under integrated

production and storage systems during 5 weeks of storage

Sample Storage time (weeks)
Parameters
code 1 2 3 4 5
aw PP 0.84+0.001™  0.84+0.002™" 0.85+0.000°™" 0.86+0.015"  0.86+0.001*"
GB 0.85+0.002*"  0.85+0.000" 0.84+0.002*"  0.85+0.001*  0.85+0.004*"
RP 0.84+0.001™  0.85+0.002°™* 0.85+0.000°™" 0.85+0.001*"  0.85+0.001*"
moisture PP 39.23+0.777" 37.88+0.702°" 36.23+1.038"  38.69+0.608°™" 39.93+0.500™"
content GB 40.47+0.279°" 39.39+0.262™ 37.62+1.303" 38.36+0.396°” 40.81+0.319*"
RP 39.40+0.785" 39.56+0.769™" 36.74+0.479% 39.79+0.670*"  40.97+0.690"
pH PP 4.55+0.006"  4.51+0.006” 4.49+0.000°" 4.53+0.025°*  4.48+0.015%
GB 4.50+0.006*"  4.48+0.005™" 4.49+0.006™  4.53+0.021*"  4.46+0.006%
RP 4.51+0.025""  4.45+0.011™ 4.45+0.006™ 4.51+0.006"  4.43+0.012%

Values followed by different lowercase letters within the same row indicate significant differences during storage, whereas different uppercase letters
within the same column indicate significant differences among production and storage systems at the same storage time (p < 0.05).

£ [

n3asuLUadAn TBARS vandnduaiuminduuuniantss Table 5 wud1 A1 TBARS ¥8nseuuUNINEn

-3 IS = 1 SNV oo o aa ! @ v = 2/ ! ¥
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[
o o

yaamsfiushw Aewdisdulutisuaenmsiiusnw viil PP fld1 TBARS agluae 1.16-1.91 mg MDA/kg sample
Yuzdi GB uay RP fiAeglugi 1.15-1.62 uag 1.18-1.86 mg MDA/kg sample AMuaIRY A1 TBARS Jusued
wAnAnusieandiaduniondl Instamiz malondialdehyde (MDA) Fainanmsaanssvansalusulaidussyming
nsvIunseandinduvesdluiu msanaswesar TBARS Turaswiuvesnisfivinwmenainainnaudsuudade
nMaAnUiisereiilesvesansuszneungudadilen suzfinafivtuluismenafvinnasieuianisavaunes
nanfeisenTinduyRglsenintimsiusnu (Dominguez et al., 2019) ag1alsfiny A TBARS vasnnszuuding
#1191 2 mg MDA/kg sample AgaAnISANY dgviauinsavauvesnaningeandintuyisgideglusedudnin
LLazé'faim'u'a%maﬁammmwmﬂﬂf?iuﬁua&m?umq (Dominguez et al., 2019; Peanparkdee et al., 2020)
nawasuutase PV vesdnduriimindununuansds Table 6 wuin e PV vesssuumsuanuaznsiiv
Snwndinswdsunlasesadideddgynieadfsewinansiusnw (p < 0.05) TnediAnaglutae 2.09-2.52 mEq
Ogz/kg fat naeAN13AN®I A1 PV Lﬂuﬁaﬁq%wﬁmﬁ’m%ﬂgugﬁ%mmﬁmaaﬂ%Lmsﬁusuaﬂléuﬁu lnglanzansuseneu
n&al hydroperoxides ?z’faLﬁm%ﬂuiwsL%'uéfumawﬁﬁ%maaﬂ%m%’u nafinduresdn PV Tuunataseansiiuine
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ANUALTIRIUEENTNTUYRINAR S ETdsEUUNSHERLAT NS USRI AR Y el NsiAsuwUaavesdn PV
uaz TBARS aanaaasfiuamunsiinuiisenesndiaduvedludiu Iny hydroperoxides #in5393aea1 PV @110
aanedseluiduansusyneveandinduyiegifinsiaialasaedn TBARS (Dominguez et al., 2019)

Table 5 Changes in TBARS (Thiobarbituric Acid Reactive Substances) values of Som Khaek chili paste under

integrated production and storage systems during 5 weeks of storage

Storage time (weeks)

Sample code

1 2 3 4 5

PP 1.91+0.01* 1.16+0.00% 1.24+0.00°% 1.57+0.04°" 1.46+0.04°"®
GB 1.59+0.02° 1.15+0.00% 1.23+0.00% 1.62+0.00°" 1.31+0.01°
RP 1.86+0.02™" 1.18+0.00% 1.27+0.01°% 1.400.01°® 1.52+0.01°"

Values are presented as mean =+ SD. Different lowercase letters within the same row indicate significant differences during storage, whereas different
uppercase letters within the same column indicate significant differences among production and storage systems at the same storage time (p <
0.05).

Table 6 Changes in peroxide value of Som Khaek chili paste under integrated production and storage

systems during 5 weeks of storage

Storage time (weeks)

Sample code

1 2 3 a4 5

PP 2.32+0.03™ 2.28+0.09 2.21+0.06™" 2.27+0.00™" 2.22+0.03™
GB 2.31+0.10" 2.52+0.03*" 2.36+0.03™" 2.32+0.06™" 2.1420.15%
RP 2.25+0.07* 2.32+0.02%° 2.09+0.00”° 2.31+0.12*" 2.26+0.04°"

Values are presented as mean + SD. Different lowercase letters within the same row indicate significant differences during storage, whereas different
uppercase letters within the same column indicate significant differences among production and storage systems at the same storage time (p < 0.05).
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E. coli @Anoanin 3 MPN/g lunnszuu Fudulumuinasiuinsgiudaingty azveulisgudnvasnindnuas

a
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q

wazA1 a, 0gluY 0.84-0.86 naeANIIANYI FaudevineusiuiuesAlsenauveddns \u tnie NIAdunse
NFUUYN 1azn15IHIANNTBUNENAINITUTTY auTariganUsuiugdunidisudukasiiiuaulanioves

NARAUITENINITAUSAY Uimenez et al, 2024) wananil GB way RP Aneldszuunisudnuwaznisiiusne

a

Aunenaiu T iuwan s 1UIUAUNTSanUARINTT PP Tutieuananisiiusne) avyiouinnasiuuaeanIsiiaIng

3

founendin1sussy Bllaussadue warannen1siuiny enalidudieiiunnuasiivmneadiinenvemansiue

neldaniznisnanasswediaviayuyu (Fellows, 2017; Hassoun et al., 2020)
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Table 7 Microbiological quality of Som Khaek chili paste under integrated production and storage systems

during 5 weeks of storage

Storage time (weeks)

Components sample
code 1 2 3 4 5
Total viable count PP 15x10° 17x10° 34x10° 59x10° 69 x 10°
(CFU/g) GB 15x10° 16x10° 24x10° 43x10° 4.4 x 10°
RP 14x10° 18x10° 22x10° 28x10° 3.8 x 10°
Yeast and mold PP <10 <10 <10 <10 <10
count (CFU/g) GB <10 <10 <10 <10 <10
RP <10 <10 <10 <10 <10
Coliform PP <3 <3 <3 <3 <3
(MPN/g) GB <3 <3 <3 <3 <3
RP <3 <3 <3 <3 <3
E. coli PP <3 <3 <3 <3 <3
(MPN/g) GB <3 <3 <3 <3 <3
RP <3 <3 <3 <3 <3

Values represent microbiological counts obtained from laboratory analyses of samples collected at each storage interval.
Microbiological data were presented descriptively to evaluate microbiological stability under different production and storage
systems and to assess compliance with the Thai Community Product Standard for fried chili paste (TCPS 321/2556).
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Table 8 Changes in sensory evaluation scores of Som Khaek chili paste under integrated production and

storage systems during 5 weeks of storage

Sensory Sample Storage time (weeks)
attribute code 1 2 3 4 5
Color PP 8.23+0.62*"  8.16+0.64*"  7.80+0.55™  7.86+0.43™  7.63+0.49™"
GB 8.30+0.59"  7.96+0.49™  7.76+0.50”"  7.43+0.77®  7.33+0.71°
RP 8.43+0.62"  7.83+0.59™ 7.70+0.59°"  7.46+0.68°  7.36+0.61°
Odor PP 8.03+0.55"  8.00+0.74*"  7.63+0.49°"  7.73+0.44°"  7.40+0.72%
GB 8.20+0.66™  8.16+0.69" 7.53+0.68”  7.43+0.72"  7.56+0.62™"
RP 8.56+0.56™  836+0.61" 7.50+0.73”"  7.46+0.62"  7.30+0.65™
Taste PP 7.86+0.50"  7.80+0.71%" 7.83+0.59""  7.66+0.60™"  7.50+0.57™"
GB 7.96+0.55"  7.90+0.71™" 7.83+0.53""  7.60+0.62°"  7.46+0.62"
RP 7.90+0.80™  7.93+0.69"  7.76+0.62*"  7.80+0.40*"  7.13+0.68"
Texture PP 8.00+0.52*"  7.96+0.55"" 7.73+0.58""  7.80+0.40*"  7.76+0.62*"
GB 7.86+0.62"  8.06+0.78" 7.83+0.46™"  7.66+0.60™  7.33+0.71°
RP 8.06+0.44™"  8.00+0.58"" 7.76+0.56°" = 7.70+0.46"  7.36+0.66"
Overall PP 8.03+0.61"  7.83+0.69"" 7.83+053"  7.76+0.43™  7.46+0.62™"
liking GB 8.06+0.63"  8.03+0.55" 7.80+0.48""  7.56+0.62™"  7.63+0.49™
RP 7.96+0.80"  7.93+0.58™" 7.73+0.58""  7.60+0.56°"  7.33+0.66

Values are presented as mean + SD. Different lowercase letters within the same row indicate significant differences during storage, whereas different
uppercase letters within the same column indicate significant differences among production and storage systems at the same storage time (p < 0.05).
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