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Quality Changes of Carrot Retort Products in a Large-scale Pouch During
52 Weeks of Storage Under Different Packaging Methods and
Package Shapes
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Abstract

Quality changes of carrots thermally processed in a large size (5 kg) retort pouch during 52 weeks of storage were
investigated under different packaging methods and package shapes. To improve the efficiency of thermal processing
(121.1°C, 0.15 MPa), the carrot (i.e., solid) and the broth (i.e., liquid) of the carrot soup were separately packed
and sterilized. The quality changes of carrot packed without liquid were compared with those with liquid. Two dif-
ferent package shapes such as rectangular parallelepiped and cube were also evaluated to figure out the efficiency
of the heat penetration rate for a large-sized pouch. The TTT (F,-values = 6) were 27, 54, and 114 min from the
rectangular parallelepiped, cube, and solid/liquid mixed groups, respectively. In the mixed groups, the hardness and
chewiness of solids (carrot) were significantly smaller than those measured in the other groups as TTT increased.
Carrots treated in the rectangular parallelepiped shape showed a significantly higher texture than the cube shape. The
CV of hardness and chewiness in the rectangular parallelepiped and the cube shape were calculated as 7.56 and
47.19, and 29.16 and 65.28, respectively. This demonstrated that a more uniform quality can be obtained from the

rectangular parallelepiped shape.
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Fig. 1. Heat penetration curves during retort process (F;-value = 6 min).
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the row are significantly different at p<0.05 level.
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Table 1. Changes in texture of carrot by week during 52 weeks of storage periods
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54.67%% &3] HEA ‘ﬂ%ﬁl—?ﬂ 74.64%K. T} 2
7S HATHFig. 5). E24d
Awos F2et] & 4%, 4

Storage period (week)

0 1 2 3
Hard Carrot 1kg rectangular parallelepiped 1,182.86+39.25% 1,122.14£102.67%  1,037.14+56.71"° 974.57+20.57"°
aig‘;ess Carrot 1kg cube 975.71£252.97%  926.43+204.06%"  878.57+198.89%  854.204264 534w
" Water 4kg + Carrot kg 320.25+38.32%°  330.83+17.72 32533422065  314.5423.23%"
Chewi Carrot 1kg rectangular parallelepiped 5.10£1.2% 4.85+1.374 5.39+1.91% 4.94+1.95%
EX‘J‘)‘GSS’ Carrot 1kg cube 4.53+1.88% 3.7342.024 3.8143.474® 32842180
Water 4kg + Carrot 1kg 0.58+£0.45%" 0.66:£0.37" 0.59:£0.375 0.52+0.35P
Storage period (week)
4 6 8 10
Hard Carrot 1kg rectangular parallelepiped ~ 957.43+£25.26° 880.00£29.72¢ 850.00£30.41%¢ 835.71+£82.23%¢
aig‘;ess Carrot 1kg cube 859.86£166.72°™¢  818.574160.84¢  764.294210.05%  703.43+167.09%>
" Water 4kg + Carrot kg 305.50425.13%  296.00+24.62%  279.07+22.15 255.33+20.3°
hewi Carrot 1kg rectangular parallelepiped 4.63+1.914® 3.3120.644% 2.4+1.48% 2.68+1.01%¢
¢ (ml)  Cammot Ikg cube 2.98+2.09 2.59+1.59 2,111,334 1.73+1.38%
Water 4kg + Carrot 1kg 0.5+0.435® 0.33:£0.28 0.360.36" 0.33+0.3%"
Storage period (week)
12 16 20 24
Hard Carrot 1kg rectangular parallelepiped ~ 863.57+81.48"¢ 825.00+29.34° 825.29+95.45%° 827.14+91.424°
aig‘;ess Carrot 1kg cube 655.57+189.79%¢  653.57+249.45"  636.43+271.8"¢  631.14+207™
" Water 4kg + Carrot kg 253.13£19.42%%  233.50+20.87™ 244.40+19.76" 178.00+7.75%
Chewi Carrot 1kg rectangular parallelepiped 2.77+0.38"¢ 2.18+1.53" 2.26+1.53" 2.16£1.25%
EX‘J‘)‘GSS’ Carrot 1kg cube 1.741.09% 1.63+0.98% 1,691,348 1.42:1.0348
Water 4kg + Carrot 1kg 0.30+0.28% 0.31£0.325 0.34:£0.295 0.37+0.358
Storage period (week)
28 36 44 52
Hardnegs CATO! Tke rectangular parallelepiped  825.43£122.87* 8202048937 816.43+84.69%  832.86+49.32%
aig‘;ess Carrot 1kg cube 684.57+215.4°0  65420+188.67%¢  592.86+177.31%  609.29+190.95M
" Water 4kg + Carrot kg 197.50+13.69% 199.17+22° 160.00+5.48¢" 168.50+7.31¢"
hewi Carrot 1kg rectangular parallelepiped 2.71£0.96"¢ 2.33+0.8"° 2.16+£1.24%¢ 2.12+1.75%¢
C EX‘J‘)‘GSS’ Carrot 1kg cube 1.4+1.22% 1.29:£0.79% 1.4940.75% 1.540.33%
Water 4kg + Carrot 1kg 0.36:0.19%® 0.3+0.23¢ 0.23+0.15® 0.19+0.03"

*Values followed by a different letter in the row are significantly different at p<0.05 level
ACValues followed by a different letter in the line are significantly different at p<0.05 level
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