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Abstract

In order to provide orange sac for off-season processing of sac-suspended orange juice, orange was pro-

cessed into intermediate form of orange sac or segment, stored at 20 °C and after 5 months of storage the in-

termediate product was finally processed into sac-suspended orange juice. Adaptability of various process
and packaging was assessed. Pasteurized orange sac and segment could be relatively stable in view of
microbiological spoilage during 5 months of storage. Between pasteurization methods of hot fill process and
each of in-pouch or in-can process, there is no difference in quality of preliminary processed product during
storage and final sac-suspended orange juice. In packaging method, metal can gave the best result and the
next was 3 ply (PE/AL/PET) pouch and the last 2 ply (PE/PET) pouch. Storage in segment form was superior
to sac storage. Sensory evaluation revealed better scores in final product processed from stored orange sac or
segment than in control (initially processed sac-suspended orange juice) except 2 ply packaged sac.
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Table 1. Sac disruption rate (DR, %) and syrup turbidity( ST) at 490nm during storage of orange

sac¢ at 20C
Trial Initial 1Month 2.5 Month 4.5 Month S5Month
ra

D.R S.T DR S.T D.R S.T| D.R S.T S.T D.R

In pouch 2Zply 36.0 0.24 44.3 0. 43 48.3 0.27 48. 9 0.28 45.9 0.20
»  3ply 37.0 0.29 41.1 0.30 43. 8 0.22 39.2 0.20 38.2 0.18

” can 37.0 0.25 33.0 0.115 40.3 0.07 41.5 0.09 37.6 0.09

Hot fill 2ply 38.0 0.175 35.4 0.18 37.2 0.15 38.2 0.34 40.6 0.17
” 3ply 35.0 0.23 32.9 0.145 37.9 0.14 315 0.26 38.1 0.25

” can 35.0 0. 185 40.8 0.20 40.0 0.07 36.1 0.09 37.0 0.12

»  Box 36. 0 0. 325 33.0 0.095 33.3 0.095 4.1 0. 45 38.0 0.11
Segment can 32.0 0. 405 24.3 0.27 29.9 0. 125 28.1 0.14 27.8 0.21
” Box 32.0 0.56 32.4 0.29 23.8 0.255 32.6 0. 30 316 0.25
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Table 2. pH, total acidity and soluble solid (ss, °Bx) during storage of orange sac at 20T

Trial Initail I Month 2.5 Month 4.5 Month 5 Month
pH T.A*S.S pH T.A S.S pH T.A S.S pH T.A S.S pH T.A S.S
Ih pouch 2ply 3.40 0.63 5.5 3.40 0.58 5.5 3.55 0.58 6.0 3.50 0.58 4.5 3.30 0.64 5.0
» 3ply 3.25 0.64 5.0 3.25 0.62 5.0 3.40 0.61 5 5 3.30 0.63 4.0 3.35 0.61 4.5
» can 3.60 0.62 4.5 3.20 0.64 4.5 3.25 0.67 5.0 3.25 0.71 4.0 3.10 0.65 4.0
Hot fill 2ply 3.00 0.51 3.5 3.15 0.47 3.5 3.25 0.59 3.5 3.15 0.55 3.0 3.15 0.52 3.0
~» 3ply 3.40 0.43 4.5 3.40 0.45 4.5 3.45 0.70 4.5 3.30 0.51 3.0 3.20 0.51 3.0
# can 3,00 0.54 3.5 3.10 0.50 3.5 3.30 0.52 3.5 3.25 0.52 3.0 3.20 0.56 3.0
» Box 3.05 0.58 3.5 3.15 0.56 3.5 3.35 0.54 4.5 3.20 0.56 2.5 3.25 0.54 3.0
Segment Can 3.60 0.5 3.6 3.60 0.52 6.0 3.25 0.50 6.5 3.70 0.58 5.0 3.75 0.52 5.5
» Box 3.45 0.55 5.5 3.50 0.43 5.0 3.60 0.52 5.5 3.25 0.65 3.0 3.55 0.52 4.0

* Total acidity:Expressed as % citric acid

Table 3. Total, oxidized and reduced vitamin C content{mg/100g) during storage of orange sac at 20T
Initial 1 Month 2.5 Month 4.5 Month 5 Month

Trial Total Ox. Red. Total Ox. Red. Total Ox. Red. Total Ox. Red. Total Ox. Red.
In pouch 2ply 114 9.2 2.2 3.5 3.50 2.4 2.4 0 1.8 1.8 O 3.0 1.2 1.8
» 3ply 10,0 7.0 3.0 4.6 3.0 1.6 3.7 22 1.5 3.4 25 0.9 43 34 0.9
~ can 9.0 4.6 4.4 50 1.7 3.3 58 1.6 42 4.8 2.3 2.5 50 23 27
Hot fill 2ply 7.4 7.0 04 2.4 2004 1.6 16 0 .2 1.2 0 2.2 2.0 0.2
» 3ply 106 7.4 3.2 3.1 2407 3.7 2.2 1.5 3.4 15 19 3.0 20 1.0
” can 6.4 40 2.4 3.5 1520 3.4 09 25 3.4 1.3 2.1 6.0 15 4.5
» Box 104 7.6 3.0 2.4 240 1.3 1.2 01 1.9 1.7 0.2 1.7 1.6 0.1
Segment can 116 56 58 9.3 2.4 6.9 9.2 1.9 7.3 9.4 3.0 6.4 9.0 2.8 6.2
“ Box 92 92 o 5.3 2.033 46 2.7 1.9 31 1.2 19 55 28 2.7
Table 4. Color of orange sac during storage at 20C
Trial Initial 1 Month 2.5 Month 4.5 Month 5 Month
L a b L a b L a b L a b L a b
Ir. bouch 2ply 50.8 14,1 29.6 48.7 13.3 28.0 47.3 12.0 26.5 50.0 85 28.3 50.8 8.8 28.7
» 3ply 50.9 13.8 29.9 49.5 15.1 29.1 47.1 11.9 26.6 48.4 12.6 29.8 48.2 11.8 28.8
# can 50.1 13.2 29.3 49.7 12.1 29.3 48.0 10.8 28.0 49.1 11.1 30.3 50.0 11.9 30.9
Hot fill 2ply 511 16,4 30.0 48.7 12.0 28.2 49.3 13.4 27.7 47.5 11.5 28.3 50.6 8.5 28.7
~ 3ply 5L5 159 30.3 48.8 13.3 28.2 483 13.3 28.3 47.2 14.1 28.6 46.7 1.8 28.1
# can 51.2 163 30.5 50.5 13.2 29.4 50.2 14.3 29.3 50.0 12.2 30.8 49.8 12.4 30.7
» Box 50.2 13.8 288 49.3 13.7 28.4 46.6 12.9 26,6 45.0 10.4 27.0 451 113 27.1
Segment can 47.2 1L 8 27.6 48.6 10.9 28.8 49.9 12.6 29.4 46.4 8.3 26.9 49.4 10.5 30.3
» Box 48.4 12.8 28.4 48.8 1.0 28.6 47.4 11.3 27.3 48.5 9.2 29.7 43.4 10.2 25.9
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Table 5. Sensory scores of orange sac and segement during storage
Attribute trial Storage periods
Initial 1 Month 2.5 Months 4.5 Months 5 Months
In pouch 2ply 3.57 3.10 2.90 2.29 2.67
»  3ply 3.76 3.71 3.48 3. 67 3.71
Appear- In can 3.85 3.76 3.43 414 4.24
ance Hot fill 2ply 3.67 3.33 2.81 2.19 2.29
»  3ply 3.80 3.52 3.29 3.24 3.48
LDS. 05 #  can 3.19 3.57 3.19 3.71 4.24
=0.52 »  Box 3.42 3. 47 3.81 3.48 2.90
Segment can 3. 80 3. 42 3.62 4.00 4.33
»  Box 3.48 3.48 3.52 2.86 3.28
In pouch Zply 3.33 3.24 2. 67 2.62 2.90
#  3ply 3.48 3. 67 3.67 3.29 3.62
In can 3.24 3.19 3.33 3.10 3. 14
Flavor Hot fill 2ply 2.81 2.67 2.57 1.81 1.81
LSD. 05 n  3ply 3.19 3. 47 3. 14 2. 86 3.10
= 0.49 »  can 2.90 2.90 2.81 3.05 3.43
#  Box 3. 14 2.76 3.38 3.05 2.67
Segment can 4. 05 3.76 3.10 3.90 4.33
»  Box 3.43 3.43 3.4 2.43 3.19
* n=21
** Range of scores:5 “extremely good” to 1 “extremely bad”



346 Fodz . o|EA -

Table 6. Characteristica of final products on
storage condition of orange sac
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Table 7. Sensory scores of final products on
storage condition of orange sac

Trial pH Soluble Acidity  Sac disuption

solid  (citric  rate(%)

(°Bx) acid%)
In pouch2ply 3.20 13 0.58 50. 8
» 3ply 3.20 13 0.61 45.0
In can 3.15 13 0. 60 40,0
Hot fill 2ply 3.15 12.5 0.55 44,7
~ 3ply 3.20 13 0.59 4.7
# can 3.20 13 0.58 40.0
» Box 3.20 13 0. 58 39.6
Segment can 3.30 13 0.57 39.4
# Box 3.30 13 0.57 42.1
Control® 310 12 0.61 40.3

®:Final product processed at the beginning of
sac storage
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Trial Appearance Flavor
(LSD. 05=0. 39) (LSD. 05=0. 46)

In pouch 2ply 2.33 2.76
7 3ply 2.81 3. 28

In can 2.67 3.33
Hot fill 2 ply 2.33 2.42
” 3 ply 2.76 3.19

” can 2.90 3.00

" box 3.05 3.38
Segment can 3.43 3.76
v box 3.57 3.71
Control® 3.00 3.00

* n=21

** Range of scores: 5“extremely good” to 1
“extremely bad”
:Final product processed at the beginning of

sac storage
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