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Abstract
This study aimed to determine the shelf life of Homnil rice-cookies under accelerated temperatures and humidity
control 75% by using Q,, and kinetic reaction. The cookies were random sampling every 1 wk for 7 wks. Changes in

physicochemical quality of cookies sample was significantly increased (p<0.05) when increasing storage time; hardness
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(1.4-1.9 kg), rancidity (TBARs) (2.0-7.5 mg malonaldehyde/kg), water activity (0.63-0.65) and moisture (7.1-8.8 % dry basis)
except for color value L* a* b* was declined. These results were clarly found in high accelated temperature at 50°C than
40°C and 30°C. Approving to the reduction scores of sensory evaluation was obtained. Whereas the total plate count (1x10*
cfu/g), Coliform (<3 MPN/g) and E.coli (<3 MPN/g) were lower and safety for consumption over storage period for 7 wks. In
this study, the rancidity index by using sensory score and TBARs value were choosen for quality deterioration to calculate the
shelf-life of Homnil-rice cookies. At storage temperature 25°C, the shelf-life of Homnil-rice cookiess was around 60 days and
38 days when calculated by Q,, at accelerated temperature at 30°C and 40°C; and 40°C and 50°C, respectively. A shelf-life

of cookies was about 22 days when evaluated by kinetic reaction.

Keywords : accelerated shelf-life testing, Homnil rice-cookies, Q,, equation, kinetic reaction
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Table 1 Physico-chemical quality of Homnil rice-cookie during storage at temperature 30, 40 and 50 °C and a relative humidity of 75% for 7 weeks

Vol. 21 No. 2 [2022]: 244863
doi: 10.14416/j.appsci.2022.02.000

Qualities Temp Storage time, wk

°C 0 1 2 3 4 5 6 7
Hardness 30 1.380+0.43" 1.560+0.23" 1.591£0.44° 1.610+0.43" 1.6171.03" 1.722+0.46° 1.784+0.84" 1.792+0.75"
(kg) 40 1.380+0.43" 1.56441.49° 1.589+0.53¢ 1.6230.23° 1.61840.57° 1.73240.56° 1.79120.62" 1.89040.54°
50 1.380+£0.43" 1.613+0.83" 1.635+0.29° 1.642+0.38% 1.653+0.56" 1.759+0.31° 1.804+0.73" 1.870+0.62°
TBARSs 30 2.04+0.34" 3.99+0.32" 4.20+0.08° 4.4620.17° 5.03+0.09° 5.38+0.09° 6.27+0.12" 6.85+0.08°
(mg 40 2.04+0.34° 4.83£0.42° 5.90+0.28° 6.3240.24° 6.69+0.47° 6.92+0.26' 7.12+0.32° 7.34+0.21"
malonaldehyde/kg) 50 2.04+0.34° 4.940.26° 6.76+0.15° 6.90+0.28° 7.15+£0.35° 7.32+0.09" 7.43+0.15° 7.49+0.09"
30 0.593+0.01° 0.6030.00° 0.617+0.00° 0.611£0.01° 0.620+0.01% 0.62320.00° 0.6310.00" 0.643£0.01°
a, 40 0.593=0.01° 0.608+0.00" 0.606+0.00" 0.60120.00° 0.6170.00° 0.638£0.01° 0.63520.00° 0.645+0.01"
50 0.593+0.01" 0.618+0.01° 0.613+0.00° 0.624+0.00" 0.63020.00° 0.642+0.00" 0.647+0.00° 0.651£0.00"
30 7.110.72" 7.60+0.02° 7.36£0.18° 7.83+0.12° 8.38+0.12° 8.29+0.17" 8.8140.25° 8.87+0.18"
Moisture 40 7.11£0.72° 7.47+0.14° 7.6740.23° 7.39+0.23" 8.15+0.23° 8.19+0.42" 8.61£0.01° 8.65+0.04"
(%) 50 7.1120.72° 7.64+0.57" 7.77+0.10° 7.66+0.21° 8.20+0.08" 8.32+0.39° 8.730.16" 8.78+0.08"
30 31.81+0.15" 31.6240.25" 31.42+0.50° 31.35+0.85" 30.94+0.83° 30.27+0.53" 30.08+0.16° 29.92+0.45"
L* value 40 31.81£0.15" 31.57+0.38" 31.40£1.62° 31.28+0.73" 31.02£1.30° 30.74+0.42" 30.56+1.28° 29.87+0.27"
50 31.81+0.15" 31.48+0.17° 31.25+0.39° 31.02+0.33° 30.48+1.39° 30.45+0.45° 29.56+1.04" 29.4140.16°
30 5.60+0.02" 5.13£0.27° 5.0240.35° 4.5620.19" 4.27+0.40° 4.09+0.35' 3.94+0.34° 3.86+0.27"
a* value 40 5.60+0.02" 5.08+0.34° 4.98+0.37° 4.62+0.33" 43240.33° 4.12+0.42" 3.86+1.09° 3.74+0.35"
50 5.60+0.02" 5.02+0.20° 4.87+0.19° 4612035 4.2440.36° 4.18+0.13' 3.90+0.41° 3.81£0.27"
30 11.69+0.74" 10.63+0.43" 10.140.66° 9.8320.34° 9.64+0.57° 9.27+0.37" 9.15+0.60" 9.08+0.43"
b* value 40 11.69+0.74° 10.57+0.27" 10.1041.26° 9.75£0.27" 9.69+1.34° 9.31+0.33" 9.12+1.96° 9.03£0.35"
50 11.69+0.74* 10.47£0.17" 10.07£0.11° 9.80+0.18" 9.62+0.78° 9.30+0.17" 9.08+1.06" 8.89+0.29"

The different alphabets in the same row mean a significant statistical difference (p<0.05).



The Journal of Applied Science Vol. 21 No. 2 [2022]: 244863
NsATInenenaaslszene doi: 10.14416/j.appsci.2022.02.000

Table 2 Microbiological quality of Homnil rice-cookie during storage at temperature 30, 40 and 50 °C and a relative humidity of 75% for 7 weeks

Microbiological Temp Storage time, wk
°C 0 1 2 3 4 5 6 7
Total plate 30 < 1x10* <1x10* <1x10* <1x10* <1x10* < 1x10* <1x10* < 1x10*
count (cfu/g) 40 < 1x10* <1x10* < 1x10* <1x10* < 1x10* < 1x10* < 1x10* < 1x10*
50 <1x10* <1x10* <1x10* <1x10* <1x10* <1x10* <1x10* <1x10*
Coliform 30 <3 <3 <3 <3 <3 <3 <3 <3
(MPN/g) 40 <3 <3 <3 <3 <3 <3 <3 <3
50 <3 <3 <3 <3 <3 <3 <3 <3
E.coli 30 <3 <3 <3 <3 <3 <3 <3 <3
(MPN/g) 40 <3 <3 <3 <3 <3 <3 <3 <3
50 <3 <3 <3 <3 <3 <3 <3 <3
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Table 3 Sensory evaluation (n=6, 5-point hedonic scale) of Homnil rice-cookie during storage at temperature 30, 40 and 50 °C and a relative humidity of 75% for 7 weeks

Characteristics Temp Storage time, wk
°C 0 1 2 3 4 5 6 7
30 5.00£0.00"  4.83+041°  4.67+052°  4.33+0.82% 3.83+£0.41™ 3.3340.52% 3.3340.52% 2.8340.75°
Odor 40 5.00£0.00°  4.67£0.52°  433+082%  3.83+041™ 3.8320.41™ 3.17+0.75" 3.17£0.75" 2.67+0.82°
50 5.0040.00°  4.67+0.52°  4.33+0.52° 2.17+0.41° 2.17+0.41° 2.00+£0.00" 1.83+0.41° 1.50+0.55"
30 5.00£0.00°  5.00£0.00°  4.67+0.52° 3.83+0.41° 3.83+0.41° 3.83+0.41° 3.3340.52% 2.67+0.82°
Rancid 40 5.00£0.00"  5.00£0.00"  4.33+0.52°  3.50+0.63° 2.83+0.41° 2.67£0.82"° 2.50+0.55" 2.00+0.63"
50 5.00+£0.00"  4.33+0.52° 3.17+0.41° 1.83+0.41° 1.83+0.75° 1.83+0.41° 1.67+0.52° 1.33+0.52°
30 4.83+£041°  4.83+0.41° 4.83+0.41° 4.33+0.82% 3.83+0.41° 3.33+0.52° 3.33+0.52° 3.00+0.63°
Texture 40 483+041° 483+041°  483+041°  4.33+0.82" 3.83+0.41"% 3.33+0.52° 3.33£0.52" 3.00+0.89"
50 483+041"  4.67+052°  4.67+0.52° 4.17+0.75° 3.50+0.55" 3.17+0.75" 3.17+0.75" 2.83+0.41°
30 483+041°  4.83+041° 4.83+0.41° 4.33+0.82™ 4.17+0.75™ 3.67+0.52" 3.67+0.52% 3.17+0.75"
Color 40 483+041°  4.83+041°  4.83+041°  4.17+0.75™ 4.17+0.75™ 3.50+1.05% 3.50+1.05" 3.00£0.63°
50 483+041° 4832041  483+041°  4.17+0.75% 3.83+0.41% 3.33+0.82° 3.17+0.41° 3.00+0.63"
Overall 30 467+052"  467+052°  4332052°  4.17+0.75% 3.83+0.41% 3.33+0.52" 3.33+0.52" 2.17+0.75"
acceptability 40 4.67+052°  4.67+052°  4.17+0.75°  3.33+0.82° 3.33+0.82" 3.33+0.82" 2.83+0.75° 1.83+0.41°
50 4.67+0.52"  4.67£052"  3.00£0.63°  2.00+£0.63" 1.83+0.41%° 1.67£0.52" 1.67£0.52° 1.3340.52°

The different alphabets in the same row mean a significant statistical difference (p<0.05).

-11 -



The Journal of Applied Science Vol. 21 No. 2 [2022]: 244863
NsAsINeAEnTUsTe NG doi: 10.14416/j.appsci.2022.02.010

A

MInaaeUIgMIRUIHBIHTNIZITQUYH

u

1. mssnnadaaliaums Q,,

a ¢ A A a ! a A4 o X
nnradmszrmsfasunlasnanini ldesune13dhedu (Table 1-3) eunsoazdlanmsimanauiulugnn

@ o

9 Y A A g A~ 1 [ 9y a v o Jdo A = A a 9
"’lﬂ’llﬂa@\i“l’iﬂuuﬁﬂ@L‘l_]u‘ljﬁ]ﬁ]fJ‘Viﬁﬂﬂﬂwaﬂ@ﬂﬁﬂﬂui‘u"l}@Qﬁjﬂﬁiﬂﬂ !La%fmwuﬁﬂ‘ﬂfﬂiLﬁ@mﬁﬂﬂmﬂw\mLﬂﬂ?ﬂl@\iiﬂﬂﬂi\i

a Adqy

o ¢ o a o XX Y o A 44 2 4 o K
ﬂUGQﬂﬂizﬂﬂUﬂlﬂQJGlQﬂUW BHAAFNN HIFDAAADINUATINITYIH TBARS MNUVUAADATLHLLIAINITINUINHIUIUUU
v Y A { o o < I v o
ﬁﬂWWll"lﬂaﬂuﬂ"ﬁﬂﬂﬁﬂuﬁqmwﬂl] 30°C 40°C uag 50°C ﬂ'J13J°§uﬁ1]W'V]‘ﬁ 75% ‘11!ﬂjﬁﬁﬂyjﬁqﬂﬂ1ﬁuﬂﬂglluuﬂji

U

NS UAUNAUTUAITVINANUI 0NN 3 HIBANUIWAAS AR NTNaUIand aourS onaUT Y SIWAUMINIITAN
' v & S o 2 A A o P o A A o ¢
A1 TBARs 90 U520218IMsINUANNI1INaDIM BN ANz a A 6 da1r wse 42 Tu Nguugh 30°C; 3 Filarv

o A a o 4 o A a o ° ' <
W3e 21 7 NYUH YU 40°C uag 2 dUa1v e 14 Ju NYUH YU 50°C NMNTATUIUNIAT Q,( LASBIYNITINU VDY

s‘m’dygl

a o I a I~ ) § @ i o ] o a o
Nﬁ@]ﬂm"lﬂﬂQmﬁauﬂ?ilﬂﬂﬁﬁﬂﬁﬂ?iﬂi'lﬂ (ﬁllﬂ']ﬁ‘ﬁ 2) UASHFAIAIDINNITATUIUDIYNITINUINYINAANUNANNU

a
a <

naesveulianguugimsnusnp 25°C

U

~ = A Y a S o A
1.1 ﬂi‘mﬁﬂ‘HWLiJ’f]Gl‘]fqmﬁﬂ"iJﬂ'ﬁLﬂ‘]JﬁﬂHWﬂ 30°C g 40°C

Q = & =
10(30°C,40°C) 21
Q % time (prediction)
10(30°C40°C)  time (accelerated condition at 30°C)
2 - =
9WYMINVIAYIN 25°C = 2.0 %0 x 42 = 60%u

AR A 9 a S o A
1.2 ﬂimﬁﬂ‘]ﬂ'lLiJf]i"]f’t'f]{ﬂ!‘l’iQiJﬂﬁLﬂUiﬂH?Vl 40°C 1ag 50°C

Q = 5 =
10(40°C,50°C) = 1 - W
Q (%) B time (prediction)
10 (40°C,50°C) time (accelerated condition at 40°C)
3 o = 15 o
21YMINUINYIN 25 °C = 1.5 @ x 21 = 38%u

Y 1
~

4 J S o [ 9 ) a a 9 1 Y]
Wﬁﬂ'ﬁﬁﬂ‘]ﬂ']ﬁW’U'J']fJ'IQﬂ']iLﬂiJiﬂ‘H']ﬂﬂﬁ"lJ']Hﬂﬁﬂﬁﬁﬂhuﬁﬂqmﬁﬂuh 25°C ﬁ]']ﬂﬂ1icl,°]$ﬁllﬂ'lﬁ Qmi]$flﬂ1!,1/ﬂﬂll 60

o { a 9 { 3 '
MU (mﬁauﬁqmwgn 30°C 1ag 40°C) ta 38 U (ﬂﬂﬁﬂﬂﬁqmﬁﬂh 40°C 1ag 50°C) L!,ﬁﬂQiﬁlﬁu??ﬂﬁlﬁﬂﬂﬁﬂ??zﬁﬂ

u

a = 1 < a o A o Y o A 9 = a Yo
Yosguul lumsnaaeviinaneognuveInaasusanmuin laaenuieIdauns Q,, dannsassuielanm Q,
aaa = A ada A Aa X A rooA A ' Y1 o Ak o o o
yoalfnsermanil luddiziavseninavulue i liawi wienanldnm Q,, azdunlsawgungl Feduius

a

v 1w < aan 4 S o
AUABAI UG Rnsemsideudenaze1gmanus N1 (Hamelers, 2004; Taoukis et al., 1997; Wongcharoen, 2010)

-12 -


https://www-scopus-com.ejournal.mahidol.ac.th/authid/detail.uri?origin=resultslist&authorId=35617372300&zone=

The Journal of Applied Science
NsAsINeAEnTUsTe NG

Vol. 21 No. 2 [2022]: 244863
doi: 10.14416/j.appsci.2022.02.010

dorguonuz lumsidengunginageuaisinsanialfnseimsidendevese1mis anvuzuazaNUTUNIZ
A 2 aa ° S o ] F) a 3 o A a A =
miLﬁE]mﬁElﬂmmW llagfQmﬁﬁuﬂlluguqiuﬂ1ﬂﬂujﬂyq Iﬂﬂwlllﬂjjimqmﬁﬁuﬂﬁflﬂﬂﬁﬂy1ﬂqﬂlﬂuqﬂlu@\1ﬂ1ﬂﬂ1fﬂuwa
1 A 2 Ao Y
@]@ﬂ'J’]NﬂaW“ILﬂa@u"U'ﬂ\?@’]falﬂWﬂﬂ‘]JV]ﬂWH/]mmlﬂ
o aaa d
2. msmnnalaglsisenvaumans
@ o o @ o A4 a o Xy v A o 3w
Wa'ﬂ@]ﬂiWWﬂ?nJﬁﬂJW“‘ﬁﬁgfw/ﬂQﬂWﬂ'ﬁLﬁ'ﬂﬂLﬁﬂﬂﬂ!ﬂ’]W"U@\?ﬂﬂﬂ"llTlﬂa'ﬂ\iwﬂlluaﬂU5$ﬂ$L3a1ﬂ15lﬂU5ﬂH1 Iﬂf,l
A o a S o A [ 4 ¥ W [ = |
b\ ’JLL‘]JSEUEJqu‘l/igilm'imuj'ﬂymmdﬂu ﬁ@ 30°C 40°C ag 50°C Llﬁgﬂ3ﬂﬂnﬂ31n%uﬁuw%glﬂ1ﬂﬂ 75% WUNNAYU
A a oA 4 o Ay v a 4o a @ = 2 v o g
ﬂ1j£ﬁﬂlllﬁﬂ1’i5ﬂﬂqjlﬂﬁﬂuuﬂa\‘]ﬂ‘mﬂ1wm@Qﬂﬂﬂ”U’nﬂaf]\ﬁ’if]llufwlﬂ1ﬂ1331ﬂ31$1’i1ﬂﬂ15ﬁﬂy’]u Llﬁﬂﬂﬂ?mﬁuwu‘ﬁlﬂuﬂﬁ’]w
9 U o % U 9 = Y] Y4
Lﬁu@lﬁ\ulagﬁﬂqﬂ'nuWullﬂﬁ"u’ﬂ\iﬂillﬂiﬂ@uau@q (R-Squared, Rz) y1NNI1 0.90 ‘H‘%@iﬂﬁ 1 HUIANNIT UANUTUNUSD
o ] [ aaa A Y Y v v A A A Aq Y o < @
ﬁ]ﬂﬂgiuﬂuﬂUﬂaﬂﬁﬂW n=0 LW'P)GI,Wﬁ'ﬂﬂﬂa'ﬂ\iﬂUﬂ“ﬁunqﬁlﬁ@NLﬁﬂﬂiﬁﬁﬁNﬂqﬁ Qlo ElUﬂ'lﬁﬂ']u'Jﬂ!@'lfJ‘ﬂ'ljlﬂU HasaINnNy
@ s = Ay ~ a 3 ' ¥ Aaaa s =2 q
'N\‘Qﬂﬁgﬁ\jﬂﬂ']iﬁﬂ]‘:l']ﬂﬁfNﬂ'ﬁﬂEﬂul‘ﬂﬂuﬂ’]jﬂi&'l;llu@’]qﬂ’]ilﬂﬂﬁgwj'mﬂ']ﬁsl"]fﬁllﬂ'ﬁ Qlo llﬁgﬂaﬂﬁﬂjﬂauﬁjﬁﬁi q'lNGl‘]f
o o & a4 ! VA Ad o A ¥ o o ¢ A
ﬂi’]wﬂ'ﬂllﬁuwu‘ﬁﬂlﬂQﬂWilﬂaﬂuuﬂaQﬂq TBARs WU'J’]V]QmWQiILﬂUiﬂH’] 30°C 40°C ag 50°C V]ﬂ']’lll%uﬁil‘v\lﬂ‘ﬁ 75% U

A1 R ININU 0.9289 0.7498 1AL 0.6565 AMNAIA (Figure 1 11ag Table 4)

9.00
R?=0.7408
& 68.00 y = 0.6252x + 4.066 ”__,’
= — e
G 2 — .6565 —_ " '
% 7.00 R*=0.6565 - - ,—-“l—— .......... ¥ .
= u e T f -
— e -
L 600 . P -k
= ’__,—‘ ............. -‘,_"__
5 5.00 . P ey a7
2 P kT A 2°C
| — e A _--"
S o4 7 " A . 0
£ -
g 3.00 ’_‘_-—" m 50°C
v = 0.5856x + 2.727 - — = = Linear (30°C)
% 200 m 0.5856x 9
= RE=0Q280 e Linear (40°C)
=0.928
1.00 — — —Linear (50°C)
0.00
0 1 2 3 4 5 6 7

Storage time (week)
Figure 1 TBARs value of Homnil rice-cookie during storage at temperature 30, 40 and 50°C and a relative

humidity of 75% for 7 weeks

Table 4 Reaction order and regression parameter of TBARs in Homnil rice-cookie during storage at temperature

30, 40 and 50 °C and a relative humidity of 75% for 7 weeks

. . 2
Reaction order Regression parameter, R

30°C 40°C 50°C
Zero-order 0.929 0.750 0.657
First-order 0.821 0.615 0.556
Second-order 0.667 0.498 0.465
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