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ABSTRACT

The objective of the research was to study the effect of packaging on the quality of
ground roasted coffee for small coffee production scale. Three types of packaging were used,
namely: aluminium foil bag, aluminium foil bag with oxygen absorber and punctured aluminium
foil with punctured hole resealed with a clear sticker. Quality of ground roasted coffee in all
packaging types was compared with a control treatment (no packaging involved). Quality of the
coffee was examined for every 4-week-period throughout the 24-week storage time. Efficiency of
packaging was evaluated by the amount of oxygen and carbon dioxide inside the packaging.
Quality indices of ground roasted coffee included moisture content, free water, color, total
acidity, pH, peroxide value, total sugar and sensory characteristics. Results indicated that the use
of packaging reduced the chance of reaction between oxygen and ground roasted coffee. The
aluminium foil bag with oxvgen absorber showed a good capacity in reducing oxygen inside the
package. All packaging types were able to withstand the pressure accerding to carbon dioxide
pressure released from ground roasted coffee. Moreover, coffee quality (in terms of moisture
content, free water, color, total acidity, pH, peroxide value, and total sugar)} in all packaging types
within 24 weeks were closed to quality of freshly ground roasted coffee. On the contrary, ground
roasted coffee kept without packaging for a 24-week period increased in moisture content, free
water, and peroxide value, but decreased in L-value. Total acidity of ground roasted coffee kept
without packaging was increased in 24" week. Sensory charactenistic of ground roasted coffee
without packaging was decrzased during storage period so that its overall acceptability score was
less than those in the other packagings. Ground roasted coffee packed in aluminium foil bag and
punctured aluminium foil bag with resealed puncture hole obtained the highest overall

acceptability score.
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FLIAYDINTA SIS YR

(nSuaon laniuaioea)

NIANIAN (malic acid) 2.16
ATARIUN (quinic acid) 7.93
NIABATN (citric acid) 6.72
5@ 2-#291TuBn (2-furanoic acid) 0.14
ASANIADN (maleic acid) 0.09
nsareaanesn (phosphori; acid) 1.78
n5a 3,4- la lanson@uu Tadn (3,4-dihydroxybenzoic acid) 0.08
nge 2,5- 1o laasendiuuTdn (2,5-dihydroxybenzoic acid) 0.23
nsaWoFin (formic acid) 2.01
ATAAAD 151N (chlorogenic acid) 21.40
ATROZARARN (acetic acid) 5.15
n3a lnalpdn (glycolic acid) 1.32
AFAND IATA (mesaconic acid) 0.0%
n3e 1w Isngaiin (pyroglutamic acid) 0.87
NIAXNFUN (succinic acid) 0.07
NSALAT 1N (citraconic acid) 0.54
A5aNI015n (fumaric acid) 0.12
nsaaa Intn (taconic acid) 0.16
nsALAnAn (lactic acid) 0.88
ASANINIIN (tataric acid) 0.04

i1 fauaan1n Clarke ard Vitzthum (2001)
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= = L4 = 2 ) ar 4
M1 28 M3 zdauLl Tl alSuaudTeendioumeluus e

Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 8,723.435 323.090 278.519 1.490 1.745
A 3 5845073 1,948.358 1,679.576 2.600 3.780
B 6 1,894.074 315.679 272.130 2,100 2.800
AXB 18 984.287 54.683 47.139 1.610 1.944
Error 224 259.847 1.160
Total 251 8,983.281

HUIOIME: A WI0Da ¥IAveUssenmet B mnei szoznaufuinm

- = 2 o o s o o N
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 2,179.042 80.705 93.042 1.490 1.745
A 3 1,118.235 372.745 429,721 2.600 3.780
B 6 617.087 102.848 118.569 2.100 2.800
AXB 18 443.298 24.651 28.419 1.610 1.944
Error 224 194.300 0.867
Total 251 2,373.342
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 51.519 1.908 176.640 1.490 1.745
A 3 31.323 10.44]1 966.556 2.600 3.780
B 6 4924 0.821 75973 2.100 2.800
AXB 18 15.272 0.848 78.543 1.610 1.944
Error 224 2,420 1.080X10°
Total 251 53.939
HINBMA: A MUNgRd ¥iR0IT A B wnei szozinaufiusny
mead 31 msBaseiaulsls e alfnathsaszveanundne
Source af Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 2,873.838 217.550 374.944 1.490 1.745
A 3 2,867.055 955.685 1,647.113 2.600 3.780
B 6 1,334,934 222.486 383.458 2.100 2.800
AXB 18 1,671.849 92.880 160.079 1.610 1.944
Error 224 129.969 0.580
Total 251  6,003.807
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 327.885 12.144 106.659 1.490 1.745
A 3 154.631 51.544 452.708 2.600 3.780
B 6 95.534 15.922 139.846 2.100 2.800
AXB 18 77.719 4318 37.923 1.610 1.944
Error 224 25.504 0.114
Total 251 353.389
Ve A1 L Wuoie manuaane da191n 0 Av &1 G 100 Ao #v12
A nuiode viiavesussyfas B nuede sreznaunuinm
a19i 33 mMsdesizdanulsls e a veamurius
Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 10.308 0.382 2.710 1.490 1.745
A 3 0.641 0.214 1.517 2.600 3.780
B 6 1.448 0.241 1.712 2.100 2.800
AXB 18 8.219 0.457 3.241 1.610 1.944
Error 224 31.560 0.141
Total 251 41.868
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A1919% 34 MTuas1IzHa UL Iuv99a1 b vaeniwaue

Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 41.237 1.527 40.375 1.490 1.745
A 3 1.988 0.663 17.522 2.600 3.780
B 6 34.365 5.733 151.544 2.100 2.800
AXB 18 4.853 0.270 7.128 1.610 1.944
Error 224 8.473 3.783x10"
Total 251 49.710

1 »
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M19190 35 MIumIzauulslsmees L veantudsedsa

Source df Sum of Mean square F F-table
Scuares 0.05 (.01
Treatment 27 88.169 3.266 1.253 1.490 1.745
A 3 3.917 1.306 0.501 2.600 3.780
B 6 30.482 5.080 1.950 2.100 2.800
AXB 18 53.770 2.987 1.147 1.610 1.944
Error 224 583.600 2.605
Total 251 671.769
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment P 91.951 3.406 1.934 1.490 1.745
A 3 19.015 6.338 3.600 2.600 3.780
B 6 19.903 3.317 1.884 2.100 2.800
AXB 18 53.033 2.946 1.674 1.610 1.944
Error 224 394,359 1.761
Total 251 486.310
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 88.117 3.264 1.981 1.490 1.745
A 3 16.174 5.391 3.273 2.600 3.780
B 6 11.094 1.849 1.122 2.100 2.800
AXB 18 60.850 3.381 2.052 1.610 1.944
Error 224 368.977 1.647
Total 251 457.0%4
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 919.201 34.044 2.940 1.490 1.745
A 3 371.108 123.703 10.681 2.600 3.780
B 6 321.013 53.502 4.620 2.100 2.800
AXB 13 227.079 12.615 1.089 1.610 1.944
Error 224 2,594.302 11.582
Total 251 3,513.502

=] [ o ar
WINOIYA: A M wilnvedussafael B wanela szeznaufAninm

1 = & T M
ﬂ'i‘iNﬁ 39 ﬂ']S’JLﬂ'5’\3???1'J1llLL‘IJS']J’i’éu‘Uﬂﬂﬂ'ﬂMﬂuﬂﬁﬂ-ﬂNSUE)Qﬂ'\LL“V\lﬂ’)‘Uﬂ

Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 0347 1.285x10° 10.372 1.490 1.745
A 3 7988x10°  2.663x10° 21.488 2.600 3.780
B 6 0158 2.613x10° 21233 2.100 2.800
AXB 18 0109 6.070x10° 4.898 1.610 1.944
Error 224 0278 1.239%10°
Total 251 0625
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Sousce df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 322.311 11.937 10.170 1.460 1.745
A 3 173.962 57.987 49.402 2.600 3.780
B 6 73.494 12.249 10.435 2.100 2.800
AXB 18 74.855 4.159 3.543 1.610 1.944
Error 224 262.930 1.174
Total 251 585.241

WUIOMe: A Waneda yiiavoaussyimel B wunede szaznaniuinm
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 92,081 3410 1.345 1.490 1.745

A 3 4.332 1.444 0.573 2.600 3.780
B 6 30.438 5.073 2.015 2.100 2.800

AXB 18 57.311 3.184 1.264 1.610 1.944

Error 224 564.054 2.518

Total 251 656.135
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 25.865 0.958 1.117 1.490 1.745

A 3 6.104 2.035 2.372 2.600 3.780
B 6 3.582 0.597 0.696 2.100 2.800

AXB 13 16.179 (.899 1.048 1.610 1.944

Error 224 192.164 0.858

Total 251 218.030

WG A HUET ¥iiaveTIIsydaml B nuwda szaznaniuiom
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 715.509 26.500 22.161 1.490 1.745
A 3 178.087 59.362 49.642 2.600 3.780
B 6 400.535 66.756 55.824 2.100 2.800
AXB 18 136.888 7.605 6.360 1.610 1.944
Error 224 267.863 1.196
Total 251 983.372
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 247 77.286 2.862 1.475 1.490 1.745
A 3 0.728 0.243 0.125 2.600 3.780
B 6 69.943 11.657 6.008 2.100 2.800
AXDB 18 6.615 0.367 0.189 1.610 1.944
Error 224 434.636 1.940
Total 251 511.921

a w d o
WNume: A Muede siinveussyfoml B v szeznaufu oy,
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A1919N 45 A1 UAT AN TS IUBIn AU N In AT F 1T

Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 607.003 22.482 38.890 1.490 1.745
A 3 272.759 90.920 157.278 2.600 3.780
B 6 267.519 44,587 77.128 2.100 2.800
AXB 18 66.725 3.707 6412 1.610 1.944
Error 224 129.491 0.578
Total 251 736.493
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 247 48.252 1.787 0.972 1.490 1.745

A 3 1.190 0.397 0.216 2.600 3.780
B 6 23.707 3.951 2.148 2.100 2.800

AXB 18 23.356 1.298 0.705 1.610 1.944

Error 224 411.989 1.839

Total 251 460.241

mnuie: A wuieda ¥ilaveanssydual B wweia szevnaufiuinm
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 43.226 1.601 5.301 1.490 1.745
A 3 22.657 7.552 25.007 2.600 3.780
B 6 8.555 1.426 4721 2.100 2.800
AXB 18 12.013 0.667 2.210 1.610 1.944
Error 224 67.650 0.302
Total 251 110.875
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Source df Sum of Mean square F F-table
Squares 0.05 0.01
Treatment 27 49.701 1.841 1.020 1.490 1.745
A 3 2.494 0.831 0461 2.600 3.780
B 6 34.761 5.793 3.210 2.100 2.800
AXB 18 12.446 0.691 0.383 1.610 1.944

Error 224 404269 1.805
Total 251 453.970
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A1919% 49 MsAes1zanuLdlsUsuveIn el Tnesanynan Iy Id 132

Source df Sum of Mean square 13 F-table
Squares 0.05 0.01
Treatment 27 765.963 28.369 18.836 1.490 1.745
A 3 335.284 111.761 74.204 2.600 3,780
B 6 315.899 52.650 34.957 2.100 2.800
AXB 18 114.573 6.377 4.234 1.610 1.944
Error 224 337.373 1.506
Total 251 1,103.337
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