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This study was to determine the most appropriate thermal process condition to capably
destroy the natural pathogen in ready-to-drink (RTD) coffee. According to manufacturer’s
recommendation, two different types of plastic cups (polypropylene, PP and polystyrene, PS) and
films (plastic laminate and metalite) were selected to explore which materials could provide the
best shelf stable RTD products when stored at 8°C for 1 month. Regarding to pasteurization
process, all coffee samples were heated at four different heating temperatures consisting of 65, 70,
75, and 80°C and able to decline the microbes down to 6 log-cycles. As expected, Bacillus sp.
was found to be the best heat resistance microbial and achieve to survive through the heating
treatment. All the thermal parameters such as D-value, Z-value, and F-value were calculated. In
this experiment, the Z-value and F-value were 18°C and 36 seconds, respectively. 'All coffee
samples heated at different temperature exhibited the same overall quality so the thermal condition
at 75°C for 100 seconds with no holding time was selected with respect to its rapid and low
energy assumption. Upon its storage quality, the RTD coffee filled in PP cup and sealed with
metalite film remarkably contained an excellent quality because of not only a few changes in pH
and appearances (overall color and more emulsion stability) but also still less microbe than the

regulations after kept for 1 month.
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1. mﬁmiwﬁi‘immi;aumsjm‘ﬁm (total plate count) (AOAC, 1992)
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2. mauAnzhlnanesNuANSY (coliform bacteria) (AOAC, 1992)
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Y
1) We70d19 5200 1 Haaaas Y une (inoculate) aﬂuwaaﬂmmiﬁm
dy Aa a d A 4 9 A a a o
wamammu@ﬂiuuaﬂiﬁﬁ"lfuama‘w I0uaY 2 Wi@ﬁ@iﬁﬂiﬂiﬁﬁﬂi@‘ﬂ IUIU 2 1iaDaA
L 4 a = ~ A o
2) EJ‘]JLWWL%E]VIQTMW@}J 35 29 37 ONFLEAL YT IUDATY 24 %UTSJ\? e 48
) Y A6V a dgl o 1 9
#7119 LN NAYY m”lﬂmﬁ@mamme 2
Y
Y 4
2. MINATDUVVUAUYTU (completed test)
0 A 9 ] 9 Yy A dy & 1
1) HIHaoanuNIEINUD 1 WUVYULN9) udr lsnvede (Ioop) HIWIUNITH
dy Y A ) = I 9 A Y d" dy
wauaaqmq“luwaaﬂmﬂwmllﬂﬁumﬂumuq (streak) PURINLIUDI01HITRUF0I0U A
d A A a3 A 4 o A Y = o @ zﬂy
MINIBANIUDONDBLNT TuanvuzNz ¥ In latiuenannu HaInI5oUINIZIS

a =2

4 A =~ o aa
2) UMNIZIFONYUNDU 35 O3 37 DIF KT UIU 24 #2109 mm@ﬂau‘n

G

v P
4 =

= a 4 = =1 [ = =
Tanvazmmzvodlaavesulueins@easeou laozmiszianyauzauad taz Inlall
A 4 dy dil = 3 A 4 = I a9 I =
mmzvedlnanesulueins@euyedanetiouiorms szianyazludy oradluauag
A ] Y 3N Y
nIoNwun 14
U dd’dw Y dy dy a A 4
3y angla ladnianyauZmnIZ91nvo 2) adlue11sasu¥eUTaaueUn
=l o 9 = a a csy dgl’ a =\ 4
nsutanlaa luausen Sesaz 2 vioansansdlaauson LAz UUDIMITABUFDLUAT SUA
4
eI
; ~ = =1 o a o
4) DUMIZIFON 35 D9 37 OIAUFAITOA U 24 92 T3 gmianana I uriaon
A dy dy a a d A 4 A a a Y A2y a 4?
NlevisasureUTaaaudns uan Ina ludusen vieaosansdInauson MUMaAAYL
Yo & AL 2 A a A e N Y AY  ax . Y,
Ifingendueommsideusolunsoudozms lUdondd1e35unsu diau (gram stain) @AY
Y d Y dy < . ~ [ < 1 qa;l =) 4 1
ndesgansseni duFerlluunsuay (gram negative) s 1uluunsdue lutiades uaaei

dunuanseriialnanesy



92

3. madmngramillanenda (Staphylococcus) (A0Ac, 1992)
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4. MIUANSHIAN 1231 (AOAC, 1992)
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HNANUIN D
a d aa
NITUAINTHNANINADA
~ a 'd o a =4 QaJl
ATNAUINT 5 MsAnTIzHANNLLsU5IU (ANOVA) summmu@aumﬂmﬁmslumuw

y A Y ' 3 o
WiﬂNﬂNUﬁiﬂﬂ?ﬂiﬂﬁ%ﬁ?Nﬂﬁ!,ﬂ‘]_liﬂ‘kﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 10 933220.0682  93322.0068 41.00 <.0001"
cup 1 0.9205 0.9205 0.00 0.9840
day*cup 10 4180.2045 418.0205 0.18 0.9966
film 1 4023.0114 4023.0114 1.77 0.1906
day*film 10 23903.1136 2390.3114 1.05 0.4197
cup*film 1 1305.9205 1305.9205 0.57 0.4528
day*cup*film 10 13839.7045 1383.9705 0.61 0.7985
Error 44 100158.5000 2276.330

Corrected Total 87 1080631.4430

[ [

ns 12 1 @ 1 A o o aa A A o 9
hlilllﬂ’ﬂlllmﬂGINﬂL!’EJEINZJUEJETW UNNANA NITAVANUFDUUIDYAL 95 (p<0.05)
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ATMHNUINT 6 NMINATIZHANUUTUTIU (ANOVA) veamanudluauasluniuw

y A Y 1 3 o
Wi@NﬂNUﬁiﬂﬂ')ﬂiuﬁ%ﬁ’JNﬂﬁ!,ﬂ‘]_liﬂ‘kﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 10 22.02893485  2.20289348  115.40 <.0001"
cup 1 0.26281894  0.26281894 13.77 0.0004
day*cup 10 1.86465606  0.18646561 9.77 <.0001"
film 1 0.03309167  0.03309167 1.73 0.1914
day*film 10 0.13355000  0.01335500 0.70 0.7224
cup*film 1 0.01340076  0.01340076 0.70 0.4044
day*cup*film 10 0.45550758  0.04555076 2.39 0.0149
Error 88 1.67986667  0.01908939

Corrected Total 131 26.47182652

[

[

* lusianuuanaeiuedeiivedagnieana Nszauanuseiuiosas 95 (p<0.05)
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~ a 4 1 I = A
ATMHUINTD 7 MIAATIEHANUUTUTIU (ANOVA) veamanuiludvassluniu

y A Y 1 3 o
Wi@NﬂNUﬁiﬂﬂ')ﬂiuﬁ%ﬁ’JNﬂﬁ!,ﬂ‘]_liﬂ‘kﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 10 41.60742424  4.16074242  93.60 <.0001™
cup 1 0.01939394  0.01939394 0.44 0.5106
day*cup 10 479473939  0.47947394  10.79 <.0001™
film 1 0.00310303  0.00310303 0.07 0.7922
day*film 10 0.39573030  0.03957303 0.89 0.5456
cup*film 1 0.03869394  0.03869394 0.87 0.3534
day*cup*film 10 1.37737273  0.13773727 3.10 0.0020
Error 88 3.91186667  0.04445303

Corrected Total 131 52.14832424

[

* hifinnuuananiuedeiitednynana Nszauanuieiuiosas 95 (p<0.05)
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A a 4 1 1
AT NEUINT 8 MsAATIzHANNLlsUsIU (ANOVA) YoamMANNE9 Tunu

y A Y ' 3 o
Wiﬂhﬂuﬂﬁiﬂﬂﬂﬂiuﬁ%ﬁﬁNﬂﬁ!,ﬂ‘]_liﬂ‘kﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 10 70.81505606  7.08150561 420.82 <.0001"™
cup 1 30.17327348  30.17327348  1793.04 <.0001"™
day*cup 10 8.69176818  0.86917682 51.65 <.0001™
film 1 0.04183712  0.04183712 2.49 0.1184
day*film 10 2.48863788  0.24886379 14.79 <.0001™
cup*film 1 273197045  2.73197045 162.35 <.0001™
day*cup*film 10 2.84267121  0.28426712 16.89 <.0001™
Error 88 1.4808667 0.0168280

Corrected Total 131 119.2660811

[

* hifinnuuananiuedeiitednynana Nszauanuieiuiosas 95 (p<0.05)
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A a 4 1 < 1
AT NEUINT 9 MsAATIzHANNLIUsIU (ANOVA) vosmanudunsaarglunu

y A Y 1 3 o
Wi@NﬂNUﬁiﬂﬂ')ﬂiuﬁ%ﬁ’JNﬂﬁ!,ﬂ‘]_liﬂ‘kﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 10 1.65047424  0.165047424  638.89 <.0001™
cup 1 0.00573409  0.00573409 22.20 <.0001™
day*cup 10 0.04360758  0.00436076 16.88 <.0001"™
film 1 0.01727348  0.01727348 66.87 <.0001"™
day*film 10 0.01643485  0.00164348 6.36 <.0001"
cup*film 1 0.00600076  0.00600076 23.23 <.0001"
day*cup*film 10 0.02664091  0.00266409 10.31 <.0001"™
Error 88 0.02273333  0.00025833

Corrected Total 131 1.78889924

[

o

* hifinnuuananusdlivedAynieana Nszauanu¥onusesas 95 (p<0.05)
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ATNHUING 10 MsAATIzHaNulsUsiu (ANOVA) VOIMANUHUIVBIATUFUUU U

y A Y 1 3 o
ﬂﬂW\lWﬁﬂhﬂmﬂiﬁﬂﬂ’)ﬂiui$ﬁ’ﬂfiﬂﬁLﬂ‘Uﬁﬂ‘]&ﬂ

Source DF Type III SS Mean Square  F Value Pr>F
day 9 621.5633333  69.0625926  331.50 <.0001™
film 1 149633333  14.9633333 71.82 <.0001™
day*film 9 18.6033333  2.0670370 9.92 <.0001"™
sub 2 0.8266667  0.4133333 1.98 0.1398
day*sub 18 5.5066667  0.3059259 1.47 0.1021
film*sub 2 0.6666667  0.3333333 1.60 0.2040
day*film*sub 18 8.4666667  0.4703704 2.26 0.0031
Error 240 50.0000000  0.2083333

Corrected Total 299 720.5966667
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ATWHUING 11 Msaasizianulsdsiu (ANOVA) VOIMANUHHIVIATHFUA19 11

y A Y 1 3 o
ﬂﬂW\lWﬁﬂhﬂmﬂiﬁﬂﬂ’)ﬂiui$ﬁ’ﬂfiﬂﬁLﬂ‘Uﬁﬂ‘]&ﬂ

Source DF Type III SS Mean Square  F Value Pr>F
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