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Pojanee Mod-iam 2008: Effect of Cooling Conditions Prior to Packaging and Packaging
Materials on Quality of Croissant. Master of Science (Packaging Technology), Major Field:
Packaging Technology, Department of Packaging Technology. Thesis Advisor: Associate

Professor Vanee Chonhenchob, Ph.D. 95 pages.

Decreasing of product temperature after baking at different cooling conditions were studied.
Different packaging materials (OPP and PS) were tested to compare the product quality. Croissants were
freshly baked in the laboratory and product temperatures as well as its weight were recorded in two different
cooling conditions (ambient condition room and air condition room). Quality of croissants under cooling
times at 5, 17 and 35 minutes before packing were compared. Packed croissants after storage for 1, 2 and 3
days were evaluated for sensory, texture and microbial quality. The results showed that rate of decreasing
temperature and weight loss of the croissant products at ambient condition room were less than those at air
condition room. The croissant products packed in OPP and PS under the same cooling conditions were
significantly different (p < 0.05) in stickiness and softness. At air condition room the products packed in the
same types of bags had crispness higher than those at ambient room condition. Croissants cooled under air
condition room maintained the highest crispness than those cooled under ambient condition room. The
products packed after 5, 17 and 35 minutes were not significantly different (p > 0.05) in sensory quality
evaluated. Crispness, stickiness and softness of the croissant products packed in OPP bags had less stickiness
with higher shear force than those in PS bags. The microbial test showed that croissants packed in both types

of bags had a total count less than 30 CFU/g through out storage.
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” Condensation
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T, = surface temperature T = saturated vapour temperature
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31: Alexandra ef al. (2001)
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a o J o J v W
UssgHanfunnsIven nedmlszamdudaludunnunsou 1ng

A P v o < o
NATOUNHIUMITANAULAINIHNA 6 AU 1T]Una1 3 U

Source of Variance df Sum Square ~ Mean Square F sig
panel 5 105.537 21.107 25.16 0.000
day 2 18.120 9.060 10.80 0.000
time 2 0.898 0.449 0.54 0.586
condition 1 13.500 13.500 16.09%* 0.000
film 1 1.185 1.185 1.41 0.236
day* condition 2 8.361 4.180 4.98* 0.008
day* time 4 1.685 0.421 0.50 0.734
day*film 2 3.175 1.588 1.89 0.154
condition*film 1 0.463 0.463 0.55 0.459
time* condition 2 0.027 0.013 0.02 0.984
time*film 2 1.175 0.588 0.70 0.498
day*condition *film 2 1.564 0.782 0.93 0.395
day*time* condition 4 2.111 0.527 0.63 0.642
day*time*film 4 2.296 0.574 0.68 0.604
time*condition*film 2 0.231 0.115 0.14 0.871
day* time* condition*film 4 1.240 0.310 0.37 0.830
Error 175 146.796 0.838

Total 215 308.370
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MINHUING N2, M3BATIzRANULsUIIMVeIanzLazna lunsangun
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UssHansuns1w0d nedulszamdudaludunnum

A P v o < o
NATOUNHIUMITANAULAINIHNA 6 AU 1T]Una1 3 U
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ANNDUNIT

9

ey 90l

Source of Variance df Sum Square ~ Mean Square F sig

panel 5 52.245 10.449 4.34% 0.001
day 2 16.287 8.144 3.38% 0.036
time 2 2.009 1.005 0.42 0.659
condition 1 2.042 2.042 0.85 0.358
film 1 86.894 86.894 36.10% 0.000
day*condition 2 45.194 22.597 9.39 0.000
day*time 4 22.324 0.581 0.24 0.915
day*film 2 51.731 25.866 10.75% 0.000
condition*film 1 15.042 15.042 6.25% 0.013
time*condition 2 2.528 1.264 0.53 0.592
time*film 2 0.231 0.116 0.05 0.953
day*condition*film 2 4.528 2.264 0.94 0.392
day*time*condition 4 3.028 0.757 0.31 0.868
day*time*film 4 2.102 0.525 0.22 0.928
time*condition*film 2 6.194 3.097 1.29 0.279
day*time*condition*film 4 1.694 0.424 0.18 0.951
Error 175 421.255 2.407

Total 215 715.329




83

4 a 4 a
ﬂ1§1ﬁwuiﬂﬁ n3. ﬂ'li’JLﬂi'l%’l’iﬂ’)HJLLﬂﬁﬂﬁ’Juﬂl@\‘lﬁ'ﬂTJZLmZL’Jﬁﬂuﬂﬁﬂ@Qﬂ!’ﬂ{]ﬂﬂﬂuﬂﬁ
a o Jd o J Y v W 9y ] Y
VITIWANNUNATIFOIA N szamdudaluauanuyy 9ng

A P v o < o
NATOUNHIUMITANAULAINIHNA 6 AU 1T]Una1 3 U

Source of Variance df Sum Square ~ Mean Square F sig
panel 5 21.245 4.249 2.69% 0.023
day 2 39.120 19.560 12.39% 0.000
time 2 1.509 0.755 0.48 0.621
condition 1 3.375 3.375 2.14 0.145
film 1 305.782 305.782 193.7% 0.000
day*condition 2 23.083 11.542 7.31% 0.001
day*time 4 7.324 1.831 1.16 0.330
day*film 2 0.898 0.449 0.28 0.753
condition*film 1 2.042 2.042 1.29 0.257
cooling time*condition 2 6.028 3.014 1.91 0.151
cooling time*film 2 9.009 4.505 2.85 0.060
day*condition*film 2 4.083 2.042 1.29 0.277
day*time* condition 4 7.472 1.868 1.18 0.320
day*time*film 4 0.435 0.109 0.07 0.991
time*condition*film 2 4.528 2.264 1.43 0.241
day*time*condition*film 4 0.806 0.201 0.13 0.972
Error 175 276.255 1.579

Total 215
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$ a 4 [ 4 (%
MIIWUINT N4, M15AUATIZHANNLATUTIU (ANOVA) 91nM13Tad181AT 09 ATexture
. A Y a Y 1) ~ . . =
analysis NeAMeHiosdnALaz oIl UoINANCooling time 5,17 11a235 UIN

ADUMIUTTINANS UAATIHO IR

Source of Variance df Sum Square =~ Mean Square F sig

condition 1 22.29 22.29 1.97 0.169
day 2 147.63 73.81 6.53% 0.004
film 1 378.12 378.13 33.44%* 0.000
time 2 50.45 25.22 2.23 0.122
condition *day 2 170.67 85.33 7.55% 0.002
condition *film 1 3.16 3.16 0.28 0.600
condition*time 2 1.48 0.74 0.07 0.937
day*film 2 178.92 89.46 7.91%* 0.001
day* time 4 83.40 20.85 1.84 0.142
film* time 2 1.74 0.87 0.08 0.926
condition*day*film 2 221.68 110.84 9.80* 0.000
condition*day*time 4 125.47 31.37 2.77*% 0.042
day * film *time 4 53.35 13.34 1.18 0.336
condition * film *time 2 80.30 40.15 3.55% 0.039
condition*day*film*time 4 76.82 19.20 1.70 0.172
Error 36 407.13 11.31

Total 71 2002.59
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