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CHAPTER IV =
n’ r ) \
RESULTS i ;?)
~— S/
L,1 Qualities of Fresh Lime Juice K L

Qualities of fresh lime juice were presented in Table 1.
The pH values of all samples were equal to 2,4 with a little vari-
ability in °Brix and % acidity, Citrus juices have maximum buffering
capacity so that juices of various titratable acidity may have iden-
tical pIl value (Agr., Hand Book No,98). The amount of vitamin C in fresh

lime juice was in the range of 28-38 mg per 100 cm3

of juice. Fresh
lime juice had limonin content of 4,55-6.00 ppm. The extent of
limonin content depends upon the variety of fruits, rootstock, methods
of extractions and stage of maturity. Fresh lime juice had a yellow-

wish green color which was expressed as percentage of color shown in

Table 1.

ho,2 Effect of Potassium Metabisulfite in Full Bottle Sample

The effect of potassium metabisulfite on limonin in full
bottle lime juice stored at refrigerator temperature and room
temperature was investigated, the resulte obtained were shown in
Table 2 that the eoncentrations of potassium metabisulfite had little
effects on limonin content in all samples. It should be not that
the limonin content in samples that were treated with 200, 300 ppm
of potassium metabisulfite decreased slearly as compared with the

controlled 1lime juice during 6 weeks of storage time at both tempera-

| 19028287
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Table 1 Qualities of fresh lime juice
e Limonin | Vit.C = % % Color

Content % pH Acidity
No. &/ B | )

ppm 100cnm Green| Grey |Yellow | White | Orange
1 k.55 |38.89 2okt 9.00 | 7.76 | 38.0 8.0 Lo,0 5,0 8.0
2 503 32,50 2.k 8.50 | 7.49 | 43,5 |10,0 33,0 5¢5 540
3 4,93 |[34.90 2.k 8450 | 7474 | 42,0 .| 10.8 35 .2 T 8e5
4 6.00 |30.50 2ok 80 | 7.50 | 43,5 |110.0 3240 6.5 8.0
5 Sel1 | 28.59 2.4 Bs20°V 722 410 | 10.8 2522 6.5 3¢5
ave | 5184 | 33,08 24 8.52 | 7.54

9¢
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tures. The liﬁonin contents developed more slowly in samples treated
with 200, 300 ppm of potassium metabisulfite stored at both tempera-
tures compared to the controlled sample during the first 4 weeks,
later it developed more quickly until the end of the sixth week,
Limonin content of all samples varied irregularly with a tendency of
increasing during 6 weeks of storage test after that it varied
irregularly with a tendency of constant value. A drop in limonin
content after 6 weeks of storage could not be accounted for (Figure 2)

The chemical and physical gqualities of all treated lime juice
during 4 months of storage time at refrigerator and room temperature
are summarized in Tables 3=5. In view of chemical qualities, the pH
values of all samples were constant at 2.4, The data indicated that
total acidity of lime juice varied very slightly. The findings of
Shaker et al (1966) on lime juice, confirmed these results.

Measurement of "Brix which was related to total soluble solid
including sugar, acid, soluble pectin and other compounds had shown
that all samples had a little variable value betweem 8,2-8,8°Brix or
they were nearly constant.

The Vitamin C retention during the storage test at refri-
gerator temperature and room temperature was shown in Figures 3,4,
The vitamin C retention in all samples varied irregularly during the
storage test with a temdency of decreasing. For samples stored at
both refrigerator temperature and room temperature, treated with
200, 300 ppm of potassium metabisulfite retained more ascorbic acid
than the controlled lime juice. The sudden decrease in vitanmin C

occured in the sample treated with heat and kept at room temperature,

The best retention of vitamin C was in the sample treated with 300 ppm



Table 2 Effect of potassium metabisulfite on limonin content

in lime juice during 4 months of storage time.

Limonin content (ppm)
Week A Refrigerator temperature B  Room temperature
1 .15 I, I1 I3 I,
0 14,411 15.373 144,581 15,448 14,602 1% 657
2 17.425 17.000 14,581 17.859 164729 14,807
L 19404 164103 154240 19.724 164691 154900
6 19,668 18,602 18.103 21.552 194394 19,103
8 19.706 214602 21.156 20,836 21,602 204158
10 194932 18,602 17 « 746 20,045 184000 18.914
12 20,120 19,480 19,701 21.100 20,602 19.442
14 19,819 20,572 19,101 214564 18,602 20,801
16 19,781 20,001 20,602 21.853 214550 20,987
//

Q¢
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Figure 2 Effect of potassium metabisulfite on the variation
of limonin content with time,

control, M 200 ppm, A 300 ppm, at refrigerator temperature,

control, OO0 200 ppm, A 300 ppm, at room temperature,
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Table 3 a Chenmical qualitics of full-bottle-lime

juice (controlled) during 4 months of

storage time. (early season)

A Refrigerator Temperature

Storage| Vit.C Vit.C pH %Brix I% Acidity
time
(week) mg/100. cm® | % retention
0 29 4k 100.00 2.4 8e5 7.46
2 27423 92,46 2.4 845 753
L 21414 71,80 2.4 8.6 7¢32
6 16444 55.84 2.4 8.8 7467
8 19.48 66,16 2.4 8e5 734
10 18.15 6163 2kt 846 707
12 17,04 57487 2.4 846 721
14 15497 54,25 2eh 8e5 733
16 16415 54,86 2.4 845 7e22
B  Room Temperature
0 28 45 100.00 2.4 845 7436
2 23494 84,15 2.4 8e6 753
b 20499 73479 2.h 845 749
6 15430 55452 2.4 8¢5 756
8 1718 60.40 24 8.6 733
10 14,72 SHe7% 2.4 845 711
12 15.22 55 .49 2.4 86 709
14 14,67 51.58 2.4 846 716
16 12431 43,26 2.4 8¢5 709




Table 3 b

L

Physical qualities of full~=bottle-lime

juice (controlled) during 4 months of

storage time.(early season)

A Refrigerator Temperature

Storage % Color Browning

time
(week) | Green | Grey Yellow White | Orange N

0 k1,0 10.8 33.2 6.5 845 0

2 Lo,0 1048 525 75 95 0

i 39.0 10.0 34,5 8.5 8.0 0

6 3570 10.0 3640 8.5 8¢5 0

8 39.0 1040 34,5 9.0 8e5 0
10 38.0 9.0 3545 9.5 8.0 0
12 3840 9.0 Lo.0 6.0 e 0
14 3640 9.0 3640 9.0 10,0 ++

16 34,0 9.0 k0.5 70 9e5 ++

B Room Temperature

0 k1,0 10.8 b 4 6.5 845 0

2 Lo 40 1045 3245 75 9¢5 0

b 3645 7.0 3845 9.0 8.0

6 3k40 1245 39.5 7.0 8.0 +

8 32.0 110 k2,0 7.0 840 e+t
10 2845 7:0 Le,5 9.0 9.0 i
12 24,0 6.0 48,0 10,0 1240 $4444
14 2k,0 10,0 Lo,o 740 19.0 bt
16 2k ,0 19,0 41,0 5.0 19.0 ottt
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Table 4 a Chemical qualities of full-bottle lime

juice treated with 200 ppm of potassium

metabisulfite during 4 months of storage

time. (early season)

A Refrigerator Temperature

Storage Vit.o Vit.C pH ©Brix % Acidity
time 3 |
(wesk) mg/100 cm” | % retention
0 33.69 100,00 2ok 8.5 733
2 31471 9ke13 24 8¢5 7426
L 31408 92.26 2okt 846 7025
6 22.17 65.81 2.4 8e5 7451
8 25.42 75.45 2.4 Bu5 723
10 22,481 67 +70 2.4 846 702
12 21490 6540 2ok 8.4 727
14 18,83 55491 2.k 8,2 6.96
16 18407 53465 2ol 8¢5 6.96
B Room Temperature
0 33454 100 .00 2okt 8¢5 737
2 27401 80453 2.4 845 7.40
b 25.k2 75479 2.4 845 7.25
6 18.62 55453 2ok 845 751
8 22,78 67.91 2.4 846 737
10 19.88 59.27 2.4 8e5 7.09
12 20.62 61.47 2ok Bolt Z+02
14 17453 52,28 2.k 3,6 7,06
16 12431 | 43,26 ol 845 7509
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Table 4 b Physical qualities of full-bottle lime

juice treated with 200 ppm of potassiunm

metabisulfite during 4 months of storage

time. (early season)

A Refrigerator Temperature

Storage % Color Browning
time T
(week) Green Grey - |Yellow White | Orange |Appearance
0 41,0 1048 3B o 6.5 845 0
2 Lko.o T0 o5 3245 75 965 0
b 39.0 10,0 3%45 365 8,0 0
6 3740 10.0 3640 8.5 8.5 0
8 39.0 10.0 3445 9.0 845 0
10 38,0 9.0 Lhis Ao 9¢5 8.0 0
12 3840 9.0 40,0 640 7.0 0
14 36.0 7 2620 1040 10,0 0
16 34,0 90 Lo,5 750 9¢5 0
B Room Temperature
0 41,0 10.8 55e2 665 845
2 40,0 1045 3245 75 945
L 3645 7.0 38.5 90 8.0
6 34,0 12.5 3945 740 840 +
8 32.0 11.0 42,0 740 8.0 o+t
10 28.5 740 46,5 9,0 9.0 o+
12 3140 740 bhe5 9.0 645 o+t
14 2k.0 12,0 3840 8.0 18.0 Tt
16 24,0 11,0 L1,0 540 19.0 Fttd++




'Table 5 a

il

Chemical qualities of full-bottle lime

juice treated with 300 ppm of potassium

metabisulfite during 4 months of storage

time. (eakly season)

A Refrigerator Temperature

o

Storage Vit ¢ Vit.C pH Brix % Acidity
(E:ﬂ;) mg/’IOOcm3 %retention
0 34457 100400 2.4 8¢5 7.81
2 32430 93 .43 S 2.h 346 7463
L 29438 84,98 2ok 8.7 7481
6 27435 7912 2.4 £e8 7.84
8 29,04 83499 2.4 840 7465
10 2,73 71455 2.4 8.8 7438
12 22,03 6374 2okt 8e5 733
14 25432 73426 2.h 8e5 713
16 22476 65.83 2.4 845 7e22
B Room Temperature
0 34,84 100400 2ok 845 7.28
2 32419 92.40 2.4 8ol 739
L 28426 81413 2.h 8.5 732
6 23,84 6843 2k 8e5 746
8 23470 68.04 2ak 84t 751
10 23427 66,80 2.4 8ot 706
12 21.46 61.61 2.k 8okt 7409
14 17466 50,70 24 8e2 709
16 14,80 60.35 24 8,6 706




Table 5 b Physical qualities of full-bottle 1lime

juice treated with 300 ppm of potassium

metabisul fite during 4 months

time.

(early season)

of storage

A Refrigerator Temperature

Stgrage % Color Browning
time -
(week) | Green Grey Yellow = White | Orange |Appearance

0 k1,0 1048 9.2 6.5 845 0

2 4040 10.5 3245 7e5 945 0

i 3940 10.0 34,5 8.5 840 0

6 370 10,0 3640 8.5 €e5 0

8 2940 10.C 3he5 9.0 8¢5 0
10 38.0 9.0 355 9.5 840 0
12 3840 9.0 40,0 6.0 70 0
14 3840 840 36,0 1040 840 0
16 3440 940 4o.5 7.0 9.5 0

B Room Temperature

0 k1,0 10.8 b o S 6.5 8.5

2 Lo.o 10.5 3340 10.5 740

L 3645 el 3845 9.0 840 0

6 34,0 12,5 39.5 7.0 Se0 +

8 32,0 11,0 ko7 740 840 4+
10 28.5 845 45,0 9.0 9.0 4
12 3140 7.0 4hy.5 9.0 6.5 et
14 3240 1.6 38.0 8.0 1140 S —
16 2h,0 1140 41,0 5.0 1940 bt
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Figure 3 Effect of potassium Metabiswlfite on Vitamin ¢
retention in full-bottle-lime juice (early seasom)

@ control, B 200 ppm, A 300 ppa, at refrigerator temperaturs,

O contrel, OO0 200 ppm, A 300 ppm, at room temperature,
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Table 6 a Chemical qualities of full-bottle-lime

~ Jjuice (controlled) during 4 months of

storage time., (late season)

A Refrigerator Temperature

Storage Vit.C Vit.C pH ©Brix % Acidity
(ﬁiii) mg/TOOcm3 % retentioé

0o . 32,50 100.00 2ol 340 709
2 S » S - -

[ 25.83 79450 2.4 7430

6 21412 64,98 2.4 Solt 7430
8 21410 blte62 2.4 8ok 7.28
10 19450 6000 2ok 8e2 7430
12 18415 55484 2.4 8.0 7429
n 19,98 6147 244 8ol 758
16 17.06 52450 2.4 8e5 7445

B Room Temperature

0 32450 100.00 2.k 840 709
2 - - - - -

4 23472 72.98 2.4 9.0 762
6 1771 54451 2ok 846 7460
8 16.27 50406 2.4 8.6 7439
10 18.13 55.80 2.4 8.0 717
12 19.28 59.32 2ok 840 737
14 14467 45,15 24 8.0 779
16 12,84 39.00 2.4 845 7.40

|
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Table 6 b Chemical qualities of full-bottle-lime juice

(controlled) during 4 months of storage time,

(late season)

A Refrigerator temperature

Storage % Color Browning
time T ' | Appearance
(week) Green Grey Yellow White Orange

0 k1.0 16.0 26,0 740 10,0 ¢

2 - 3 - = = o

- 42,0 1345 28.0 6e5 10.0 0

6 42,0 13,5 29.5 6e5 845 0

8 3740 9.9 SRl 1245 95 0

10 3745 9.0 3245 12,0 9e0 0

12 3740 8.0 34,5 8,5 1240 0
14 3640 8:0 3640 1040 1040 0

16 3540 1160 3705 8.0 845 0

B Room Temperature

0 b1,0 16.0 26.0 740 10,0 0

2 = = - L. = =

L 3740 9.0 32,0 1245 95 0

6 3645 1345 28.0 745 1445 +4

8 38.0 740 38.0 7.0 10,0 ++

10 3245 9.0 36.5 9¢5 125 o+t

12 31,0 10.0 L4 ,0 8.0 7.0 bttt
14 17.0 14,0 40,0 20 22,0 P
16 = = = - - bbbk
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Table 7 a Chemical qualities of full-bottle-lime
Juice treated with 200 ppm of potassium
metabisul fite during 4 months of storage
time. (late season)

A Refrigerator Temperature
Storage | Vit.C Vit.C pH °Brix |% Acidity
time 3| o v
Exesie) mg/100 em”’|% retention
0 35474 100,00 2.k 8.0 7 42
2 - = - = -
I 33495 95400 2.4 845 7430
6 26.27 80,85 2.4 8»5 729
8 26419 €0.00 2ok 8e2 716
10 22496 70413 2k 8s2 7.21
12 2723 76.18 2alt 840 7420
14 21.45 60,01 2k 8.0 734
16 20,46 5725 2ok 8.0 7420
B Room Temperature
0 3547k 100,00 2.k 8,0 7o k2
2 - == - - -
L 25,02 70401 2okt 847 728
6 20,01 5599 2okt 843 7426
8 17400 60,78 2ok 846 732
10 18,58 52401 2kt 8.0 726
12 21408 59.00 2.k 840 731
14 11464 32458 2.k 8.0 7430
16 13456 37.95 2.kt 840 717
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Table 7b Physical qualities of full-bottle-lime juice
treated with 200 ppm of pétessium metabisulfite

during 4 months of storage time., (late season)

A Refrigerator Temperature |

Storage % Color Browning
?;ﬁik) Green Grey Yellow | White Orange Appearancs

0 41,0 16,0 2640 70 10,0 ¢

2 - - - = - -

4 41,0 1540/ | 2740 645 10.5 | 0

6 2,0 1345 29.5 6e5 8e5 0

8 3945 9.0 /| 3140 1340 745 0
10 3745 9.0 3245 124C 9.0 0
12 3740 8.0 34,5 845 12.0 +
14 3640 8.0 3640 1040 1040
16 3540 11,0 57.e5 8e5 8¢5

B Room Temperature

0 k1,0 16,0 2640 7.0 10,0 0

2 = _ = =3 - -

b 39.5 9.0 3140 1340 75 0

6 325 1540 2h,5 945 18.5 0

8 3640 1040 3240 840 1140 | ++
10 2540 11.0 L2.5 7.0 1445 | +++

12 2740 10.0 Lh,o 8.0 11e0 | ++++
14 24,0 12,0 38.0 8e0 1840 | ++++
16 - - - ~ - A
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Table 8 a Chemical qualities of full~bottle-lime
juice treated with 300 ppm of potassium
metabisulfite during 4 months of storage
time, (late season)

A Refrigerator Temperature
Storage Vit.C Vit.C pH ®Brix | % Acidity
time 3 \ i
e mg/100¢cm” % Retention
0 3,24 100+00 2ok 840 7445
2 = A . 2 -
+ 32,69 95.50 2.k 8e5 753
6 32400 934 bkt b 8¢5 751
8 28,85 olta 25 2ok 848 7ek42
10 27¢ 7k 81401 2ok 842 7430
12 22,76 66447 2.4 840 740
14 21425 62408 2k Balt 747
16 18459 54429 2.4 8.8 7.22
B Room Temperature
0 3,24 100 «00 24 340 745
2 = - - - =
L 25468 75400 2.4 847 7o bk
6 23497 70400 24 848 7otk
3 19.22 56413 2.b Bek 7430
10 19434 56450 2ok 840 739
12 21406 61450 244 8.0 743
14 14,00 Lo.91 2.4 840 740
16 11498 34,99 2.k 8.8 7427
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Table 8 b Physical qualities of full-bottle-lime juice
treated with 300 ppm of potassium metabisulfite

during 4 months of storage time. (late season)

A Refrigerator Temperature
Storage % Color Browning
time
(week) | Green Grey |Yellow White | Orange |APPearance

0 41,0 1640 26.0 7.0 10.0 U

2 - = s - - =
Iy 41,0 1540 28,0 740 9.0 0

6 ha.cC 13.5 29.5 6.5 845 0

8 3945 9.0 /| 31.0 13.0 745 0
10 375 9.0 S L 1240 | 9.0 0
12 3745 8.5 34,0 8.0 1240 0
14 3640 8.0 3640 1040 1040 0
16 3560 1140 375 8.0 85 0

B  Room Temperature

0 k1,0 16.0 26,0 740 10,0 0

2 -~ = - - - -
4 39.5 9.0 21,0 1340 7e5

6 3245 15.0 32.5 9.5 185

8 36,0 10.0 2250 8.0 110 |4+
10 25,0 110 L2,5 70 14e5 | ++4+
12 2760 10.0 Ly, o 8.0 1160 | ++4+
14 2,0 12.0 38.0 8.0 180 | ++4+
16 - - - - - Rt
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Storage time (week)

Figure 4 Effect of potassium metabisulfite on Vitamin C

o

retention in full-bottle~lime juice (Late season)
control, B 200 ppm, & 300 ppm, at refrigerator temperatu-. .

control, 0 200 ppm, A 300 ppm, at room temperature.
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of potassium metabisulfite at refrigerator temperature.

Color of all samples stored at refrigerator temperature
was still acceptable after the end of the fourth month, At room
temperature samples treated with 200, 300 ppm potassium metabi-
sulfite were acceptablc at the cnd of the fourtéenth week with
a little appearance of browning. But the controlled lime juice
at room temperature could be acceptable up to ten weels only,
Finally, all the samples at room temperature were not acceptable
and turned to brown color at the end of 4 months of storage time.
Sample treated with 200, 300 ppm of potassium metabisulfite had
better color than the controlled one, In view of color, browning
developed more quickly in samples stored at room temperature than

the samples stored at refrigerator temperature.

L,3 Effect of Potassium Sorbate in Full Bottle Sample

The effect of potassium sorbate on limonin in full bottle
of preserved lime juice stored at refrigerator and room temperature
was investigateds The results obtained were shown in Table 9 that
the concentrations of potassium sorbate had no effect on limonin
contents in all samples, During the storage test at both tempera-
tures the limonin contents in all samples varied with a tendency of
increasing after 4 weeks the limonin contents were nearly constant,
Samples treated with 200, 300 ppm of potassium sorbate as well as
controlled sample at room temperature had little higher value in
limonin content than the sample stored at refrigerator temperature

(1=2 ppm), Changes of limonin content in all samples at both tempera-
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turs were not significant at whatever concentration of potassium
sorbate added. The rate of increasing of limonin content in the
samples treated with potassium metabisulfite was more slowly than
in the samples treated with potassium sorbate. (Figure 5)

The chemical and physical qualities of all treated lime
juice during 4 months of storage at refrigerator temperature and
room temperature had been summarized in Tables 10-12, In view of
chemical qualities, the pH values of all samples were also 2.4
without any change during the storage test. There was a little
variability or no significant change in both °Brix and percentage
of acidity in all sarmplese

The vitamin C retention in all samples during the storage
test at room temperature and refrigerator temperature were shown
in Figure 6, In all samples at both temperatures percentage
vitamin C retention varied irregularly during the storage test
with a tendency of decreasing as in the case of potassium metabi-
sulfites The samples treated with 200, 300 ppm of potassium sorbate
at refrigerator temperature retained more ascorbic acid than the
sample treated with heat (controlled lime juice). The latter had
the worst vitamin C retention compared to others. The treated lime
juice with 200, 300 ppm of potassium sorbate retained less ascorbic
acid than the lime juice trecated with potassium metabisulfite at
the same concentration.

Color of all sanmples stored at refrigerator temperature was
still acceptable without significant change with various concentra-

tion of potassium sorbate added.




Table 9 Effect of potassium sorbate on limenin content

of lime juice during 4 months of storage time.

Limonin content (ppm)

% A Refrigerator temperature B Room temperature
IT, 11, 1, II, 1L, 1T,
0 . - £ S = o
2 134941 17181 13.338 15.071 14,581 184978
L 184274 17.897 15260 214100 214213 214138
6 194593 194555 19,668 22,042 21,401 214853
8 194630 19.027 20,612 21.439 214703 224300
10 20,346 194701 19.202 214707 194894 20,045
12 19,802 204105 19.902 214100 204309 21,138
14 20902 204623 19440 21.929 214853 214100
16 214700 21.558 214103 22,117 214853 234059

94
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Figure 5 Effect of potaseium sorbate on the variation of
limonin content with time,

t

@ control, @ 20C ppm, ¥ 300 ppm, at refrigerator tempsrature,

O control, & 200 ppa, V 300 ppm, mt room temperature,
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Table 10 a Chemical quzlities of full=-bottle-lime

juice (controlled) during 4 months of

storage time,

(early season)

A Refrigerator Temperature

Storage Vit.C Vit.C ] pH °Brix |% Acidity
(:Zii) mg/100 ml |{% retention

0 32450 100,00 2ok 8.0 709
2 - " N > =

L 2k, 7h 76412 2.k 9¢5 7ol
6 23469 75 «50 2.k 9,0 7468
8 19459 60428 2ol 8e5 751
10 20455 63423 2ol 8.6 7468
12 21.40 65486 2.4 83 7470
14 1537 L7,28 2.k 840 7.47
16 1787 55400 2.4 8.0 738

B Room Temperature

0 32450 100.00 2okt 840 709
2 I 7 - _ .

L 24,82 76,37 2.4 9¢5 758
6 20,70 63 .70 2.k 8.4 747
8 15430 L7.08 2.k 8e2 7458
10 16,97 52,21 2.k 8e6 772
12 16,97 52421 2.4 8okt 7461
14 13429 40,90 2.k 8e1 7«51
16 11,48 35.32 2.k 8.2 7.61
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Table 10 b Physical qualities of full-bottle-lime juice

(controlled) during 4 months of storage

time. (early season)

A Refrigerator Temperature

Storage % Color Browning
time ! Appearance
(week Green Grey | Yellow White Orange

0 k1,0 1640 2640 740 1040 0

2 = = 3 - - =

o 40,0 1340 275 75 12,0 0

6 3940 745 3345 8.2 1248 0

8 39.0 8a0 3540 7e5 1045 0
10 3640 9.0 3740 740 1140 0
12 3740 11.0 375 6.0 8¢5 0
14 3740 8.0 3640 840 1240 0
16 3845 7S 34,0 745 1245 0

B  Room Temperature

0 41.0 16.0 2640 70 1040 0

2 - - - o - =
L 3840 1340 3040 10,0 940

6 34,5 11.0 3045 k.0 2060

8 3440 10.0 3640 7.0 1440 ++
10 3040 9.0 3945 740 1445 ++++
12 28,0 105 L4o,0 6.5 15,0 A
14 26,0 10,0 k6,0 9.0 9.0 bt
16 2340 12,0 4.0 75 14,5 F+++++
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Chemical qualities of full=bottle lime

juice treated 200 ppm of potassium

sorbate during 4 months of storage time.,

(early season)

A Refriterator Temperature

322;239 Vit.C 3 Vit.C pH ®Brix | % Acidity
(week) mg/100 em” |% retention
0 34,88 10000 2.1 840 745
2 = o R - -
L 2739 78453 2.4 9.0 726
6 25429 72499 2.k 846 7oLkt
8 19450 55491 2.4 845 7 o il
10 25.63 7348 2.4 848 758
12 234,49 67435 2.k 8.3 7052
14 22489 65.62 241t 840 7440
16 20493 60400 2ok 8.0 7447
B Room Temperature i
0 34,88 100,00 2.4 8.0 745
2 ) = - - -
b 25429 72450 2.4 9.5 739
6 23,04 66.07 2.4 9.0 733
8 19416 54493 2.4 8.0 7458
10 15683 45,39 2.l 8.6 747
12 19439 55461 2.4 8ok 7438
14 14,82 42,50 2.4 8.0 733
16 13.08 37450 2.4 Be2 727
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Table 11 b Physical qualities of full-bottle~lime juice

treated with 200 ppm of potassium sorbate

during 4 months of storage time. (early
season)
A Refrigerator Temperature
Storagel % Color Browning
time |
(week) Green Grey Yellow | White fOrange i Appearance
0 k1,0 1640 2640 740 10.0 0
2 - “ . s = =~
b 3845 1245 / | /2940 10,0 10,0 0
6 39.0 7e5 3345 8.2 12.8 Q
8 3940 8.0 35,0 745 1045 0
10 36,0 940 37.0 7.0 1140 0
12 3740 1140 3745 6.0 845 0
14 3740 80—+ 36.0 8.0 12.0 0
16 3845 75 3440 745 1245 0
B Roon Temperature
0 41,0 1640 | 2640 7.0 1040 0
2 - - = - = =
L 39.0 1540 2940 10.0 740 0
6 3445 1140 30.5 L,0 20.0 0
8 34,0 10.0 3640 740 14.0 ++
10 30.0 9.0 3940 75 14.5 o+t
12 305 1045 38.5 6¢5 14,0 FH++
14 2740 1240 k5.0 7.0 9.0 PR
16 2340 12.0 4L .0 7«5 14,5 ++++++
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Table 12 a Chemical qualities of full=hottle-lime
juice treated with 300 ppm of potassium
sorbate during 4 months of storage time.

(early season)

A Refrigerator Temperature

Storage Vit.C Vit.e pH °Brix  |% Acidity
time 5 )
Viweaae) mg/100em” |% retention
0 34,56 100400 2.4 8.0 7e45
2 = e NS = -
L 29.42 85¢12 2ol 8e2 731
6 29,89 86450 2okt 8e2 752
8 24,19 70016 2.k 8e6 742
10 21426 6152 2.4 845 7.43
12 23487 69407 2.4 8e2 747
14 22,65 65453 2.4 8.0 745k
16 21420 60.78 2.4 8.2 740
B  Room Temperature
0 3h,56 100,00 2.k 840 745
2 - - o - -
L 23484 68.99 2.4 9.5 7ol
6 22411 63.97 2ok 9.0 730
8 17439 50432 2.4 8.2 7okt
10 17461 50.96 2k 86 768
12 15,68 45437 2ok 8ok 7.49
14 6428 18410 2.4 840 7436
16 1194 34,50 2ok 842 74k
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Table 12 b Physical qualities of full-bottle-lime juice
treated with 300 ppm of potassium sorbate

during 4 months of storage time. (early season)

A Refrigerator Temperature

Storage % Color Browning
time
(week) Green Grey Yellow White Orange | Appearance
0 41,0 16.0 2640 740 100 0
2 - = 2 b - -
b4 3940 1145 295 10,0 1040 0
6 3940 75 |3345 8,2 12,8 0
8 3940 840 3540 745 1045 0
10 3640 9.0 370 7.0 1140 0
12 3740 11,0 e 6.0 845 0
14 3740 8.0 36,0 8.0 125 0
16 3845 75 34,0 75 1245 0

B Room Temperature

!

0 41.0 16.C 26.0 7.0 10,0 0

o - - = = — -

b 3845 1545 | 30,0 940 TG o

6 3340 1140 3145 k.5 20,0 0

8 34,0 1040 36,0 240 14,0 e

10 3040 9.0 39,0 75 14.5 F4++
12 3045 10.5 5845 6.5 14,0 S
14 270 12,0 Lk, 0 8.5 8.5 bt
16 2340 12.0 4,0 745 14,5 F+++++




% Vitamin C retentioca

6

0 2 4 6 8 10 12 1k 16
Storage time (week)

Figure 6 Effect of potassium sorbate on vitemin C retentifor
in full-bottle-lime juice

@ control, € 200 ppa, ¥ 300 ppm, at refrigerator temper:

O control, <O 200 prpm, V 300 ppm, ut room temperatwre.
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At room temperature all samples were still acceptable after
3 months of storage, but at the end of four months, all samples

developed browning and became unacceptable.

L,4 Effect of Incorporated Air

L 4,1 Effect of Potassium Metabisulfite and Potassium

Sorbate

The effecct of incorporated z2ir of preserved lime
juice treated with 200, 300 ppm of potassium metabisulfite, 200,
300 ppm of potassium sorbate at refrigerator and room temperature
was studied. It was found that all treated samples at refrigera-
tor temperature had a light brown color, still acceptable at the
end of the fourth month, whilst at room temperature all treated
samples were still acceptable up to one month onlye. Browning
developed more quickly at high temperature. At the end of the
third month all treated samples turned to deep brown color.

The chemical and thysical qualities of all treated samples
during 4 months of storage at both temperatures had been summarizedl
in Tables 13=17. In view of chemical qualities the pH values of
all samples in this experiment were constant at 2.4, It is evident
that %Brix of all samples had a little variable %Brix between 84—
9,0 and percentage of acidity of lime juice had also a little vari-
able change in the range of 7-8 percent of citric acid.

The vitamin C retention in all samples during the storage
test at room temperature and refrigerator temperature were presented

in Figure 7, Vitamin C retention in treated lime juice at refrigerator
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temperature gradually decreased during 6 weeks after_that it
remained constant (2-4 %), Samples treated with 200, 300 ppm cf
potassium metabisulfite had higher vitamin C retention than the
others, Lime juice treated with 300 ppm of potassium metabisulfiiec
had the lowest tendency of decreasing in vitamin C during the first
8 weeks, after that vitamin content remained constant, Lime Jjuice
treated with 200, 300 ppm of potassium sorbate had similar rate of
decreasing in vitamin C as the controlled lime juice,

It is evident that the loss of vitamin C at room temperaturc
was greater than at refrigerater temperature, At the end of the
second week vitamin C retention was about 30-40 % in sanples kept
at room temperature, The vitamin C retention in all treated sample=
at room temperature dropped to half of the value of that retained
at refrigerator temperature during the first two weeks,

In corporated air enhances the rates of vitanin C destruc-
tion, Percent vitamin C retention decreased very quickly to the
value below 5%. The decressing of vitamin C was very great compared
to samples stored for four months at room and refrigerator tempera-
tures without any incorporated air.

During the storage test the qualities of the treated samples
at refrigerator temperature were better than the sample stored at
roon temperature., It is due to the fact that bigh storage tempera-
ture would accelerate the loss of sulfite by reduction to sulfate
and also accelerate reaction of sulfite with some of constituents
of fruit, notably aldehydes, ketones and sugar, to form compound

lacking in preserving power (Agr. Handbook No. 98, 1952).
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Table 13 a Chemical qualities of half-bottle-lime
juice during 4 months of storage time.

(early season)

A Refrigerator Temperature

Stzzzfe Vit.C Vit.C pH °Brix | % Acidity
(week) mg/‘IOOcm3 % retention
0 25.66 100.00 2.l ¢ 50 7443
2 15433 59440 2okt 8465 7049
L 9,86 3840 2ok 8460 7056
6 0.87 3439 2okt 8460 784
8 1404 L,ok 24 8460 7462
10 1.04 Lok 2l 8.40 742k
12 0.85 3e29 2.4 8.80 758
14 0.78 FLOUANPNCT A 8450 7419
16 077 2.99 2.k 8480 719
B Room Temperature
0 22413 100.00 2.k 845 753
2 711 32413 2.4 845 740
L 11 5.00 2.4 8¢5 7456
6 0487 3493 2.k 8e7 771
8 1.0k L.68 2.4 Solt 7453
10 0.76 3 b4 2.4 845 721
12 0.75 3437 24 8e8 72k
14 0472 3,24 2.k 845 727
16 0477 347 2.4 8.8 7e2k
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Table 13 b Physical qualities of half-bottle lime
juice during 4 months of storage time,
(early season)
A Refrigerator Temperature
Storage % Color Browning
time
(week) | Green Grey Yellow | White | Orange |APPearance
0 41,0 10.5 L Bed 8e5 0
2 40,0 1045 bT M 75 9.5 0
& 3645 1240 3340 845 10.0 0
6 34,0 1245 3945 740 840 0
8 3340 9.5 k1,0 845 340 +
10 29,5 9.0 45,5 Ce0 740 o
12 31,0 70 L 5 9.0 6e5 4+
14 32,0 11.0 38.0 8,0 1140 ra—
16 28,0 1245 39.0 540 1445 R
B Room Temperature
0 k1,0 10.5 35> 6e5 8e5 0
2 3140 8.0 bl ,0 8.0 9.0 0
L 2940 1045 43,0 740 10.5 s
6 840 32.5 45,5 4.0 10,0 +H+++
8 6.0 3640 Li 0 L,0 10,0 bttt
10 3.0 L 0 46,0 3.0 L,o R
12 - - - - - et
14 - - - - - e+t
16 - - - - - St
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Chemical qualities of half-bottle lime

juice treated with 200 ppm of potassium

metabisul fite during 4 months of storage

time, (early season)

A Refrigerator Temperature

Stiiﬁge Vit Vit.C pH ®rix |% Acidity
(week) mg/‘IOOCIH3 % retention
0 32465 100.00 2okt 8e56 755
2 28,22 86444 2.4 8450 74146
- 10465 32463 2ok 8460 762
6 1416 355 2okt 8,460 766
8 1018 3463 2ol 860 7456
- 10 1404 L,ok 2ol 8440 72k
12 0472 2419 2ok 8470 728
14 0491 2.79 24 8460 719
16 0.77 Pel0 2ok 8470 719
B Room Temperature
0 26469 100.00 2.k 8450 7.60
2 12,22 45,79 2.4 8¢ 50 7633
L 0692 3,44 2.4 8450 7458
6 0487 3425 2okt 8450 769
8 Os7h 2477 2 8s40 7453
10 0483 311 2okt 840 7¢2k
12 0481 3404 2.k 8450 724
1 0.78 2.93 2okt 8o 60 7e2k
16 0e77 2.88 2.k 8450 726
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Table 14b Physical qualities of half-bottle-lime juice

treated with 200 ppm of potassium metabisulfite

during 4 months of storage time.

(early season)

A Refrigerator Temperature

Storage % Color Browning
time i
(week) | Green Grey Yellow | White |Orange | APPearance

0 k1.0 10.8 332 6.5 8e5 0

2 Lo.0 1045 3245 745 9.5 0

L 3645 1240 3340 8¢5 1040 0

6 3745 1140 4040 8«5 940 +

8 33.0 9.5 k1.0 045 8.0 +
10 2945 9.0 45,5 9.0 740 e+
12 3140 7.0 44,5 5.0 6545 ++++
14 32.0 1140 3840 3.0 1140 ot
16 28,0 12.5 39.0 5e0 14,5 o

B Room Temperature

0 41,0 10,8 55¢2 645 8e5 0

2 3140 8.0 4k .o 8.0 940 0

L 2645 12,0 k2,5 6a5 1265 et

6 8.0 32.5 45,5 L,o 10.0 FR——

8 640 3640 4h .0 4,0 10,0 +4+++++
10 340 4,0 L6,0 3.0 4,0 e+ttt
12 - - - - - +++Ft+tt
14 - - - - - B Rarara,
16 - - - - - bbbt
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Chemical qualities of half-bottle-lime
Juice treated with 300 ppm of potassium
metabisulfite during 4 months of storage

time. (early season)

A. Refrigerator Temperature

Stzizge Vit.C Vit.C | pH °Brix | % Acidity
(week) mg/'}OOcm3 % retention
0 32,94 100.00 2o b 8488 7.82
2 31.04 9hg22 2.4 8490 791
L 30636 92.17 2.k 8,90 7491
6 1159 3519 2.4 8.60 8.02
8 1018 3460 2ok 8660 8o0k
10 k,o02 12,19 2okt 8490 753
12 0.78 2.37 2okt 8490 7472
14 0.78 2437 2k 8490 7456
16 0477 2.33 2.k 8490 7459
B Room Temperature
0 31454 100.00 2ok 8488 7496
2 12,22 38,74 2ok 8690 7484
I 6elt7 204517 2.4 9¢00 797
5 1.01 5.2 2.k 9,00 8415
8 1404 3.29 2.4 8460 7476
10 1418 75 2.4 9,00 7458
12 0,65 2,06 2.4 9410 7e73
14 0691 2,89 2.b 9.00 7470
16 0e71 2.4k 2ok 8490 7.86
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Table 15 b Physical qualities of half-bottle-1ime Jjuice
treated with 300 ppm of potassium metabisul-

fite during 4 months of storage time.

(early season)

A Refrigerator Temperature

Storage % Color Browning
time
(week) Green Grey Yellow White Orange |Appearance
0 k1,0 10.8 3302 6.5 8¢5 0
2 Lo.o 10.5 5245 75 8e5 0
b 3645 12,0 33.0 8.5 10.0 0
6 3645 13.0 /| 3640 6e5 840 0
8 3340 945 41,0 8¢5 8.0 +
10 29.5 9.0 45,5 9.0 740 okt
12 31.0 740 bl .0 9.0 605 bt
14 32,0 1.0 38.0 8.0 11,0 ++++
16 28,0 12.5 39,0 5.0 1445 ++++

B  Room Temperature

0 k1.0 10.8 33.2 6.5 8¢5 0

2 3140 8.0 Lh.0 8.0 940 0

b 2940 10.5 | 43.0 7.0 | 1045 ++

6 8.0 32,5 L5.5 L,0 10.0 RS

8 6.0 36.0 Li 0 L,0 10.0 4
10 540 440 k6.0 3.0 4,0 bbbt
12 - - - - - R e T
14 - - - - - e
16 - - - - - bt
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Table 15 a Chemical qualities of half-bottle 1ime
Juice treated with 200 ppm of potassium
sorbate during L months of storage time.
(early season)

'A Refrigerator Temperature
St2§§§e Vit,.C Vit.C pH °Brix | % Acidity
(week) mg/1000m3 % Retention
0 28497 100.00 2.4 8¢5 778
2 1770 61411 2ol 9.0 7e72
b 7483 27401 2.k 8475 7480
6 1445 5400 2.4 Ce 60 791
8 1.0k 3458 2.k 8470 8403
10 1404 3458 2ol 9.00 7.49
12 0e72 2el7 2okt 8e80 7454
14 078 2.70 2.4 940 753
16 077 2465 2.4 848 753
B ﬁoom Temperature
0 26498 100.00 2.4 8e5 770
27 8459 31484 2.k 848 7o 7k
& 1¢30 4.83 24 847 7483
6 087 3,22 2.4 9.0 721
8 0489 3429 2ok 9.0 776
10 0469 2456 2.k 9.0 753
429 0.84 313 2.4 9.0 771
14 0678 2.89 2ok 848 7456
16 0477 2.85 2.k 940 7456
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Table 16 b Physical qualities of half-bottle-lime juice

treated with 200 ppm of potassium sorbate
during 4 months of storage time.

(early season)

A Refrigerator Temperature
St9rage % Color Browning
time
(week) | Green Grey Yellow | White |Orange | APpearancd
0 41,0 1048 | 3342 6e5 8.5 o
2 Lo,0 1045 e D 75 95 0
b 3645 1240/ [ |73330 845 10,0 0
6 3645 340 3640 645 8.0 0
8 33.0 9¢b 4140 8¢5 8.0 -
10 29.5 9.0 45,5 940 740 T
12 3240 740 bl ,5 9.0 6.5 4
14 3240 1140 3840 840 1140 4
16 28,0 145 ’ 39.0 5.0 14.5 e+t
B Room Temperature
0 hk1.0 1048 33.2 6.5 8.5 0
2 34,0 10,0 385 740 9.5 0
L 3645 1240 3340 845 10,0 0
6 840 3245 4545 k.o 1040 R
8 640 2640 44,0 4,0 10.0 kbbb
10 340 b0 46,0 3.0 L,0 bt
12 - - - - - ottt
14 - - - - - b+
16 - - - - - bkttt
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Table 17 2 Chemical qualities of half-bottle-lime
juice treated with 300 ppm of potassium
sorbate during 4 months of storage time,
(early season)

A Refrigerator Temperature
T
Storage Vit.C Vit.C oH °Brix |% Acidity
time 3
(week) | mg/100cm”|% retention
0 29,85 100+ 00 2okt 8¢5 7480
2 17,48 58456 2okt 8e8 7463
A 7439 2k 76 2.4 846 780
6 1659 534 2.4 8.6 791
8 074 248 2k 8.6 7495
10 0083 2.78 2.4 8e8 748
12 0.91 3405 2.4 847 7458
14 0691 3,06 2ot 848 756
16 0.77 2,58 2.4 8e7 7653
B Room Temperature
0 25466 10000 2.4 8465 7086
2 718 27499 2.4 8488 8,02
i 0,87 3439 2ok 8460 8406
6 1.01 3435 2.4 9.00 8431
8 1418 L,62 2.4 9.00 8600
10 0.76 2,96 2.4 9420 749
12 0484 3.29 20k 9.0 7.46
14 0678 3,04 2ol 849 7459
16 077 3,00 2.4 9.0 759
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Table 17 b Physical qualities of half-bottle-lime juice
treated with 300 ppm of potassium sorbate
during 4 months of storage time.

(early season)

A Refriperator Temperature

Storage % Color Browning
time .
(week) Green Grey Yellow White Orange Appearance
0 4.0 10.8 252 6.5 845 0
2 40,0 1045 3245 75 95 0
B 3645 1240 3340 8¢5 1040 0
6 3645 1340/ | 3640 65 840 0
8 3340 945 4140 845 840 +
10 29.5 9.0 45.5 9.0 740 —
12 3245 740 Li .5 9.0 6e5 bt
14 32.0 1140 3840 840 1140 e+
16 28,0 12.5 39.0 5.0 14,5 +4+4+

B Room Temperature

0 41,0 10,8 55 e 6.5 8¢5 0]

2 34,0 10,0 | 38.5 7.0 945 0

I 3645 12,0 3340 8.5 10,0 0

6 8.0 32.5 k5.5 4,0 1060 .

8 6.0 3640 b4,0 k.0 1040 Fobb b
10 340 Lh.0 k6.0 3.0 ka0 bttt
12 - - - - - b
14 - - - - - ++++++++
16 - - - - - ottt
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Physical and chemical qualities of full bottle lime juice
and half-bottle lime juice treated with 200 ppm of potassium
metabisulfite were indicated in Tables 4, 7, 14, 19 and Figure 9.
The result was that all treated samples at refrigerator teuperature
were still acceptable, but the color of light brown were present in
the half=bottle-lime juice treated with 200 ppm of potassium meta-
bisulfite at the end of 4 months of storage thus, the incorporated
2ir enhanced the browning development, The vitamin C retention in
the half-bottle-lime juice decreased very rapidly during the first
2 months down to 3-4% while the full bottle lime juice had retained
more vitamin C, about 53-57% even at the end of the fourth month of
storage. After four weeks the lime juice with incorporated air had
no nutritions value in term of vitamin C any more., However the
physical qualities were still acceptable.

Physical and chemical qualities of full-bottle=lime juice
and half-bottle-lime juice treated with 300 ppm of potassium meta-
bisulfite had been summarized in Tables 5, 8, 15, 20, The result
was that all samples at refrigerator temperature were acceptable in
view of color at the end of the fourth month of storage. In view
of vitamin C, the full-bottle-lime juice retained most vitamin C
during storage test (54,29-65.83 %) at refrigerator temperature,
The half-bottle-lime juice with incorporated air had vitamin C
retention with a tendency of decreasing (Figure10). At the end of
the eighth week vitamin C retention dropped rapidly then remained
constant. IHence storage at refrigerator temperature was no use once

the air was incorporated in the juice.
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Physical and chenical qualities of full-bottle lime juice
and half-bottle lime juice treated with 200 ppm of potassium sorbate
had been summarized in Tables 11, 16, 22 and Figure 11, The result
was that at refrigerator temperature all samples were still acceptable
in terms of color and appearance but vitamin C retention was
different., Samples in full bottle had vitamin C retention (60%)
greater than the half~bottle-~lime juice at the end of the fourth
month, The half~bottle~lime juice had vitamin C retention of 27.01%
at the end of the fourth week.

Physical and chemical gualities of full-bottle=lime juice
treated with 300 ppm of potassium sorbate at refrigerator tempera-
ture has bee¢n sunmarized in Tables 12, 17, 23 and Figure 12, The
result was that all samples were acceptable in terms of color and
appearance, The vitamin C destruction in the half-bottle lime juice
treated with 200, 300 ppm of potassium sorbate were nearly the same
with 27,01 and 24,76% at the end of the fourth week, after that the
vitamin C retention remained at 2-4% until the end of the fourth
month, Treated sample with 300 ppm of potassium sorbate in full
bottle had better vitamin C retention (60.78%). Incorporated air
had the effect on vitamin C retention and browning development,
Potassium sorbate cannot prevent the loss of vitamin C.

Physical and chemical qualities of full bottle lime juice
and half-bottle lime juice treated with heat (controlled) are sum-
mérized in Tables 3, 6, 10, 13, 21 and Figure 8, The result was
that at refrigerator temperature the vitamin C retention in half-

bottle sample with incorporated air had a great tendency of



79

100

6501

% Vitamin C retention

Storage time (week)

Figure 7 Effect of food additive on average viitamin € retention
in half-bottle~lime juice

© ‘gontrol, W 200 ppm, A 300 ppm of potassium metabisulfite,
200 ppm, WV 30C ppm of potassium sorbate at refrigerator

temperature.
@ control, @ 200 ppm, A 300 ppm of potassiwm metabisulfite,
® 200 ppm, ¥ 300 ppm of potassium sorbate at room temperature.

= Al PPNl ator LamnRratire. s A i el a
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Figurs 8 Percentage of vitamin C retention in half and full-
bottle-lime juice (control)

® f111,0© half at refrigerator temperature,

O fu11,® half at room temperature.
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Figure 9 Effect of 200 ppm of potassium metabisulfite on
vitamin C retention in half-and fullebottle-lime
Juice

B £1, @ half at refrigerator temperature,

O w1, B 1nalf at room temperature.
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Figure 10 Effect of 300 ppﬁ of potassium metabisulfits on
vitamin C retention in hsalf and full-botile-linme

juice

A full, A half at refrigerator tempercture,

A full, A nalf at room temperature.
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Figure 11 Effect of 200 ppn of potassium sorbate on vitagin C
retention in half and full-bottle-lime Jjuice

® 111, @ naif st refrigerator temperature,

¢ ful,® half at room temperature.
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Figure 12, Effect of 300 ppm of potaseium sorbate on
vitamin C retention in half and full-bottle-

lime juice,
V full, ¥ half at refrigerator temperature,

V full, ¥ half st room temperature.
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Table 18 a Chemical qualities of half-bottle 1ime
juice (controlled) during 4 months of
storage time, (late season)

A Refrigerator Temperature
S:g;jge Vit.C Vit.C ol °Brix |% Acidity
(week) |mg/100 om?|% retention
0 32450 100,00 2.4 8,0 709
2 16409 49,50 2.k 940 708
" 4409 12057 2.k 940 7495
6 2413 6o 54 2.4 9.6 8.07
8 1¢53 ko1 2.4 8.8 7416
10 153 ko1 2.4 8e2 7416
12 1417 3.60 2okt 848 773
14 0499 3405 2.4 845 8415
163 153 Lo71 2okt 846 8426
B  Room Temperature
0 32450 100.00 2k 840 709
2 9413 28,10 2.4 9.0 7451
L 0461 1.87 2.kt 9.0 7,08
6 1419 3.66 2.4 Ve 753
8 115G 2.66 2ok 8¢5 7405
10 1o lh b 43 2ok 8e2 7433
12 1400 3409 2.4 8.8 7479
14 0.99 305 2.4 8oV 7436
16 1405 324 2.4 840 734
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Table 18 b Physical qualities of half-bottle-lime
juice (controlled) during 4 months of

storage time., (lLate season)

A Refrigerator Temperature

S?orage % Golor lBrowning
e L= o Appearance
(week) | Green Grey Yellow | White |Orange

0 41,0 16,0 2640 70 10,0 0

2 41,0 15.0 28,6 640 104 0

b 3945 840 3345 1045 845 0

6 3545 1140 2740 75 1940 0

3 38,0 945 34,0 1040 8¢5 0
10 3840 12.0 3240 640 12,0 0
12 3840 10.0 34,5 640 1145 0
14 3345 9.5 39.0 7«0 1140 R,
16 3240 1140 38.0 840 1140 okt

B Room Temperature

0 k1.0 1640 26,0 740 10,0 0

2 34.0 10.0 36.0 740 1340 ++

& 3645 125 28.0 75 1445 +

6 20,0 19.5 28.5 5.0 2740 e+t
8 19.0 15.0 3540 745 2345 Fhbttt
10 - - - - - o o
12 - - - - - e L
14 - - - - - bttt
16 - - - - - Fob bbbt
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Table 19 a Chenmical qualities of half-bottle lime
juice treated with 200 ppm of potassium
metabisulfite during 4 months of storage
time. (late season)

A Refrigerator Temperature
Stz?age Vit.C Vit.C pH °Brix | % Acidity
ime 3 - y
(Waak) mg/100 en?|% retention
0 35477 100,00 2.4 840 742
2 29,56 82464 2.k 940 751
L 26,35 7365 2okt 940 7006
6 953 26, 64 2ok 940 7435
8 2481 7485 2.1 8.8 751
10 1.45 Lok 2.4 8e2 726
12 2.61 7431 21 8.8 773
14 0.99 2477 2ol 8e2 761
16 1415 3421 2.k 8ot 7058
B  Room Temperature
0 2577 100.00 2.k 840 7,42
2 13478 38450 2ok 940 7.48
i 0e52 1646 2ol 90 706
6 1¢19 3433 2okt 960 7638
8 1445 b.o4 2okt 8e5 737
10 0e9k4 2.62 2.k 8e2 7e2k
12 1426 3451 2olt 8.8 7692
14 0499 2477 2.4 8e2 7e43
16 1415 3021 2.4 840 7434
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Table 19}3Physical qualities of half-bottle-lime juice
treated with 200 ppm of pétassium metabisulfite

during 4 months of storage time. (late season)

A Refrigerator Temperature

S:;;zge % Color ‘ Browning
(week) Green Grey Yellow | White |Orange | Appearance

0 41,0 1640 2640 740 10.0 0

2 41,0 150 28.5 ) 11.0 0

L 3940 845 /|/ /3340 1140 845 0

6 40,5 10.5 27..0 70 15.0 0

8 3740 945 35.8 1040 8.5 0

10 38,0 12,0 32.0 6.0 12,0 0

12 29,0 12,0 |-39.0 745 12,5 | ++

14 2740 1340 38.0 1640 6.0 .

16 32,0 1140 38.0 840 11.0 Fo—

B Room Temperature

0 41,0 16,0 26,0 740 10.0 0

2 36,0 10,0 32,0 8.0 1140 ++

L 34e5 1545 22,0 Zs5 2k,5 +

6 160 2540 2h.5 740 29.5 FRrI—
8 7.0 29,0 4heo 3.0 17.0 bt
10 - - - - - +++++++
12 - - - - - - ottt
14 - - - - - bttt

16 - - - - - s
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Table 20 a Chemical qualities of half-bottle lime
juice treated with 300 ppm of potassium

metabisulfite during 4 months of storage

time. (late season)

A Refrigerator Temperature

Stzzzge Vit.C Vit.C 5 pH ®Brix | % Acidity
(week) mg/100cm} % retention
0 3he2k 100.00 2okt 8.0 7145
2 30461 89439 2okt 940 751
L 25439 74415 2.4 9.0 716
6 11498 35400 2.4 Bolt5 7465
8 3423 Golth 2.k 8450 7476
10 1477 517 2.4 8420 749
12 1400 2 G 2okt 8400 711
14 099 2489 2.k 8420 781
16 1e2h 3463 2ot 8e40 7476
B  Room Temperature
0 3h,24 100,00 2ok 840 7e45
2 14,09 b1.14 2.4 9.0 739
e 0,87 2.45 2okt 9.0 7e22
6 1.62 L.72 2.k 9¢2 7485
8 1419 3,48 2.k 8e5 7454
10 1419 3.48 2.k Be2 739
12 117 342 2.4 848 799
14 0466 1493 2.k 8e2 763
16 1415 3435 2okt 8e2 7234
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Table 20b Physical qualities of half-bottle~lime juice

treated with 300 ppm of poétassium metabisulfite

N

during 4 months of storage time. (late season)

A Refrigerator Temperature
Storage % Color Browning
time =
(week) | Green Grey Yellow | White | Orange Appearance

U 41,0 16,0 2640 740 10,0 0

2 41,0 1540 2845 5¢5 1140 0

b 3940 8.5 /|/33.0 1140 8¢5 0

6 4045 9.5 3245 840 940 0

8 3740 945 35.8 1040 8e5 0
10 3860 1240 32,0 6,0 1240 +
12 3840 10.0 | 345 6.0 1145 0
14 27,0 1340 3840 16.0 640 o+t
16 32,0 11.0 38,0 8.0 1140 ++tt

B Room Temperature

0 h1,0 160 2640 7.0 1040 0

2 3845 12,0 32.0 6.0 1240 +

L 34,0 10.0 3640 740 1340 o

6 Be5 20.0 18.5 1140 45,5 ++++++

8 740 29.0 44,0 3.0 1740 b
10 - - - - - +4 4+t
12 - - - - - +4F
14 - - = - - FH+++++
16 - - - - - Sttt

I
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Table 21 a Chemical qualities of heated half-bottle
line juice during 4 months of storage
time. (late season)

A Refrigerator Temperature
Stgigge ViteC Vit.C pH OBrix % Acidity
(week) mg/1000m3 % retention
o) 32450 100,00 2okt 8.0 7409
2 1753 5549k 2.4 845 7436
4 10458 52655 2.4 9¢5 7465
6 L,05 12,46 2.4 85 776
8 1015 3453 2.4 8¢5 7elt7
10 0499 3,05 2,4 9.0 7497
12 1.32 L.07 2ol 8e?2 779
14 0470 2414 2.k 8eb 7481
16 1452 k.69 2ok 8ol 7475
B Room Temperature
0 32450 100.00 2.4 860 7.09
2 919 28,28 2okt 840 .22
b 1665 5.07 2.4 95 776
6 152 4,68 2.4 8¢5 7.45
8 1415 3055 2.4 8k 761
10 1016 3456 2.k 348 7479
12 0499 3.05 2.4 842 7476
14 0493 2486 2k 8e5 761
16 2.4k 750 2ok 8ok 7471
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Table 21?9Physical qualities of half-bottle-lime juice

during 4 months of storage time, (late season)

A Refrigerator Temperature

Storage % Color Browning
time
(week) Green Grey Yellow White Orange | Appearance
0 41,0 16.0 26,0 10.0 10.0 0
2 k1.0 1540 2%.5 55 1140 0
b 40,0 1340 2745 745 12.0 0
6 3945 840/ 1'"33e5 10.5 8+5 0
8 3845 9.5 [k B0 740 10.0 0
10 36.0 9.0 3645 e 11.0 0
12 3740 740 380 6.0 12.0 0
14 3545 Se> 36.0 9255 125 0
16 3540 10.5 39.0 7.0 8.5 0

B TRoom Temperature

0 41,0 16.0 26.0 740 10.0 0

2 3445 1505 155 3¢5 24,5 +

b 34,0 1740 17.0 1340 8.0 R

6 2h.5 10,0 10.0 540 235 R ST
8 - - - - - b+
10 - - - - - okttt
12 - - - - - +bt b+t
14 - - - - = bt

16 - - - - - bbbt
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Table 22 a Chemical qualities of hal f-bottle=lime
Jjuice treated with 200 ppr of potassium
sorbate during 4 months of storage time
(Late season)

A Refrigerator Temperature
Storage | Vit.C Vit.C pH °Brix |% Acidity
time 31, 3
(veatc) mg/100cn” |% retention
0 34,88 100.00 e 8.0 745
2 12459 36411 2.4 8e5 7e2k
i 172 4,95 2kt 842 7497
6 2453 7426 2.4 847 75k
8 1415 3429 2.k 845 7458
10 0.83 2.37 2.k 8.8 7486
12 - 3455 2okt 8e2 7463
14 0470 2,00 2okt ol 7o 7k
16 152 4.37 2.4 84 754
B Room Temperature
0 34,88 100,00 2ok 8.0 745
2 77k 22420 2kt 8.5 7.09
Ly 1e72 L.95 2.4 845 7otk
6 2:02 5.79 2.4 845 747
8 1215 3.29 2.k 8ok 751
10 099 2.84 2.4 848 768
12 1432 3479 2.4 842 7476
14 0.93 2467 2.4 845 7456
16 1483 5.24 2.4 Sel 733
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Table 22 b Physical qualities of half-bottle-lime juice
treated with 200 ppm of potassium sorbate

during 4 months of sterage time. (late season)

A Refrigerator Temperature
S:izzge % Color Browning
(week) Green Grey Yellow Write Orange Appoarance

0 41,0 16,0 26.0 70 10,0 0

2 k1.0 15.0 2845 6.0 1045 0

i Lo.o 13.0 27¢5 7¢5 12,0 0

6 39.5 8.0 3345 1045 845 0

8 3840 9.0 3640 740 9.0 0

10 3640 940 3740 7.0 11,0 0

12 3740 70 3840 6.0 12.0 0
14 35¢5 740 | 37.5 745 1245 0

16 2540 1045 39.0 740 8.5 0

B  Room Temperature

0 41,0 16.0 26,0 7.0 10,0 0

2 3340 1240 254¢ L,0 26.0 +

kS 3040 1265 30,0 1645 16.0 +t

6 6.0 28,5 355 5.0 15,0 +FE
8 - - - - - FRERTAR .
10 - - - - - ookt
12 - - - - - o S
14 - - - - - FH++++++
16 - - - - - 4ttt
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Table 23 a Chemical qualities of half-bottle lime
juice treated with 300 ppm of potassium
sorbate during 4 months of storage time.
(late season)

A Refrigerator Temperature
Stiiiie Vit,.C Vit.C pH °Brix  |% Acidity
(week) mg/‘lOOcm3 % retention
0 3k4,56 100,00 2.k 940 7,45
2 8617 23464 24 845 7435
b 2.35 6481 2.k 8e2 721
6 1435 3491 2okt 847 7465
8 0,98 2485 2.4 845 735
10 083 2¢39 24 8¢5 7458
12 1432 3.82 2ok 8.2 763
14 0469 2.02 2.4 Bolt 774
16 152 bob 2.k 840 7430
B Room Temperature
0 34,56 100 .00 2k 940 7445
2 710 204 56 2ol 8e5 705
L 1e81 4,08 2.k 8e5 7elt2
6 1452 ke39 2.4 847 7431
8 0498 2.85 2ok Bolt 7+28
10 0.82 2.39 2.4 a5 7458
12 1416 3435 24 8.0 7636
14 085 2,47 2.4 8¢3 748
16 1468 4,85 2.4 80 737
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Table 23 b Physical qualities of half-bottle-lime juice
treated with 300 ppm of pétassium sorbate

during 4 months of storage time. (late season)

A Refrigerator Temperature

Storage % Color Browning
time
(week) Green Grey Yellow | White | Orange | APPearance
0 41,0 16,0 26.0 7.0 10.0 0
2 45,5 1140 27 .0 6.0 1045 0
o Lo,0 1340 27:5 75 12.0 0
6 3945 840 2340 10.5 8.5 0
8 3940 940 36.0 7.0 9.0 0
10 3640 940 3740 70 1140 0
12 3740 740 38,0 6.0 12,0 0
14 3545 740 375 745 12¢5 0
16 3540 1045 39.0 7.0 8.5 0

B  Room Temperature

0 k1,0 1640 26,0 740 10,0 0

2 3240 10,0 28.9 k.o 26,0 +

4 3040 1245 3040 15,5 11.0 R

6 6.0 28.5 35.5 5.0 15.0 R

8 - - - - - R
10 - - - - - +A ok
12 - - - - - ot ok o
14 - - - - - Sttt

16 - - - - - Ftt b+
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Table 24 Average percentage vitamin retention of
half-bottle-lime juice treated with potassium
metabisulfite and potassium morbate during

4 months of storage time.

A Refrigerator Temperature

Week I, L Iy 1L, I1),
0 100.00 100400 100,00 100. 00 100.00
2 54428 84,54 91.80 L8461 k1,10
b 35,48 53414 83.16 27401 2k,76
6 746 15409 35409 6¢13 5.83
8 k,09 5e74 652 3elt3 2.66
10 593 b,0k4 8468 2497 2.58
12 3.65 Le75 2465 3601 3 44
14 274 2.78 2.63 2435 2454
16 he13 2.78 2.98 351 3.49

B Room Temperature

0 100,00 100.00 100 .00 100.00 100.00
2 29450 L2,14 39,94 27,02 2L, 28
Ly 5.03 2.45 2454 4,89 3,73
6 4,09 3.29 397 4,50 4,17
8 3496 341 338 3429 373
10 3481 2.86 3.60 2470 2.68
12 317 3.28 274 3446 3432
14 3,05 2.85 2.41 2.78 2.76

16 b7k 34,04 2.89 Lok "3 492
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decreasing,having the value of 32-38% at the end of the fourth weck
and remained constant afterwards. For the sample (controlled) in
full bottle the average vitamin C retention was 54% at the end of
the fourth month,

Effect of incorporated air on samples at room temperature
was investigated, Compering the physical and chemical qualities
of treated lime juice in full bottle and half bottle, the results
obtained are shown in Tables 3-12. Samples treated with heat in
full bottle at room temperature were acceptable in appearance and
color with a little of browning at the end of ten weeks. But the
samples treated with various concentration of potassium metabisul=-
fite, potassium sorbate were acceptable 2 weeks longer, after that
they turned brown and became unacceptable at the end of the fourth
monthe Final percentage of vitamin C retention of all samples in
full bottle was nearly the same (35-43%),

The treated samples in half bottle at room temperature

were acceptable in appearance and color at the end of the fourth
week and after that brown.ng developed more intensely and the
samples were no longer acceptable.
helhe2 Effect of Incorporated Air and Changes of Storage

Temperature

Effect of incorporated air which was introduced inte
treated samples during storage test on the preservation of lime Juice
was investigated (Sinchumpasak, 1976). Halves of thec samples were
pourcd out after 6, 8, 10 weeks of storage time and were continued

storing at the same condition or different condition for 4 weeks,
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The results are shown in Table 25-28.

From the data tabulated in Table 25 and Figure 13, It is
noted that the percentage vitamin C retention in the samples treated
with coribined 200 ppm of potassium metabisulfite and 300 ppm of
potassium sorbate kept at room temperature and halves of samples
were poured out after 6, 8, 10 weeks of storage time and were
continued storing under the same condition for 4 weeks, were 5,18,
bolt6, 4,99% respectively, Starting with full bottle before pouring
out vitamin C retention were 84,6k, 78.65, 72.52% at the end of 6,

8, 10 weeks respectively, The half-bottle lime juice treated with
200 ppm of potassium metabisulfite had vitamin C retention of 2.45%
at the end of 4 weeks. After pouring at 6, 8, 10 weeks the percentago
vitamin C retention was calculated from the initial values (84,64,
78415, 72.452%) to be 64124 54674 6488%, The rate of percentage of
vitamin C destruction of both samples were the same since both had
incorporated air.'

Similarly, starting with full bottle of lime juice treated
with combined additives (300 ppm of potassium metabisulfite+200 ppm
of poﬁassium'sorbate) before pouring out, vitamin C retention were
33,38, 68.16, 49,87% at the end ¢f 6, 8, 10 week respectively,
After pouring they were kept at room temperature, vitamin C retention
were 524, 500, 4,03% respectively, the percentage vitamin C reten-
tion was calculated from the initial values (83,38, 68,16, 49,87%)
to be 6,28, 7.33, 8,08% respectively. The half-bottle~lime juice
treated with 300 ppm of potassium metabisulfite had vitamin C reten-

tion of 2,54% (Figure 14),
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Table 27 shows that vitamin C retention of full-bottle~lime
juice treated with 200 ppm of potassium metabisulfite and 300 ppm of
votassium sorbate which hzlves of the samples were poured out after
6, 8, 10 weeks of storage time at refrigerator temperature and were
continued storingat room temperature for 4 weeks were 4,15, L4.U46,

4o 49% respectively, but starting with full bottle with combined
additions before pouring out vitamin C retention were 86.45, 92.47,
85.34% at the end of 6, 8, 10 weeks respectively., After pouring at
6, 8, 10 weeks the percentage vitamin C retention was calculated
from the initial values to be 4.8, 4.82, 5.26%., (Figure 15)

Table 28 shows that vitamin C retention of full=-bottle~-lime
juice treated with 300 ppm of potassium metabisulfite and 200 ppm of
potassium sorbate which halves of the sample were poured out after
64 8, 10 weeks of storage time at refrigerator temperatureland were
continued storingat room temperature for 4 weeks were 4,19, 5.01,
4454% respectively. But starting with full bottle with combined
additives before pouring out vitamin C retention were 91.41, 87.38,
81429% respectively, After pouring at 6, 8, 10 weeks the percentage
vitamin C retention was calculated from the initial values (91,41,
87438, 81.29%) to be 4e58, 5.73, 5.58% respectively., (Figure 16)

From tables 25-28. The results were that incorporated air
which was introduced in to the sample, had the effect on the qualities
of lime juice in terms of vitamin C and appearance., At the end of
4 weeks after utilization had no nutritions value in term of vitamin C
any more, This indicated that the sample should be consumed within

. weeks if it was stored at room temperature.



Table 25 Percentage vitamin C retention of treated lime juice with 200 ppm

of potassium metabisulfite and 300 ppm of potassium sorbate which

halves of the samples were poured after 6, 8, 10 weeks of storage

time at room temperature and were continued storing at room temp

for 4 weeks(Sinchumpasak, 1976 Table 29,47,48,49) and half-bottle

lime juice treatedwith 200 ppmofpotassium metabisulfite at room

temperature.,

Percentage Vitamin C Retention

Storage ITI Illq(half—bottle) hafé III1(halfubottlc)
: full bottle
time Yoo bottle at
( = 6 weeks | 8 weeks |10 weeks |room temp| 6 weeks | 8 weeks |10 weeks
week) | temp
0 100,00 100,00
2 93434 h2.1h4
L 86.79 518 bobé k.99 2145 6e12 5.67 6488
6 84,64 3.29
8 78465 341
10 72452 2.86
12 69418 3.28
14 63435 2.85
16 66442 340k

Lol




Table 26 Percentage vitamin C retention of lime juice treated with 300 ppm of

potassium metabisulfite and 200 ppm of potassium sorbate which halves of

the samples were poured out after 6, 8, 10 weeks of storage time at room

temperature and were continued storing at room temperature for 4 weecks,
(Sinchumpasak, 1976 ®able 33,47,48,49) and half-bottle-lime juice treated

with 300 ppm of potassium metabisulfite at room temperature.

Percentage Vitamin C Retention

Storage 1115 IIIz(half bottle) I ! IIT;(half bottle)
time (full bottle half bottle
(week) [* tz;;m | 6 weeks | 8 weeks|10 weeks i:m;oom 6 weeks | 8 weeks |10 weeks
3 120,00 100,00
2 83,46 39494
4 79471 5e2k 5400 4,03 2,54 5,28 733 8,08
6 83,38 3.97
8 68.16 3,38
10 49,87 3460
12 69,94 274
14 38494 241
16 72433 2.89

2oL



Table 27 Percentage vitamin C retention of lime Juice treated with 200 ppm of

potassium metabisulfite and %00 ppm of potassium sorbate which halves of

the samples were poured out after 6, 8, 10 weeks of storage time at

refrigerator temperature and were continued storing at room temperature for
b weeks, (Sinchumpasak, 1976, Table 29,50,51,52) and half-bottle line

Juice treated with 200 ppm of potassium metabisul fite at room

temperature.

Percentage Vitamin C Retention

Btovags]., 1k ITT,(half bottle) [ ITT, (half bottle)
time |full botile : hal f bottle : o
(week) ;g;Ziiilgehé weeks | 8 weeks | 10 weeks a:e;;om 6 weeks | 8 weeks |10 weeks
0 100,00 100400
2 96.21 heg1h
. 94470 415 Lo 46 k49 2,45 k.80 4,82 5.26
6 86,45 7,29
8 92,47 x4
10 85,34 2,86
12 87,74 3,28
14 90,72 2,85
16 69468 3,04

coL




Table 28 Percentage vitamin C retention of lime juice treated with 300 ppm

of potassium metabisulfite and 200 ppm of potassium sorbate which

half of the samples were poured out after 6, 8, 10 weeks of storage

time at refrigerator temperature and were continually stored at

room temperature for 4 weeks (Sinchumpasak, 1976 refer to Table 33,

50, 51, 52) and half-bottle-lime juice treated with 300 ppm of

potassium metabisulfite at room temperature.

Percentage Vitamin C Retention

StoragJ II;B III, (half bottle) I, ! 1IL, (half bottle)

: full bottle 2 half bottle.

time | i

bt refrige{ 6 weeks| 8 weeks|10 weeks at room temp 6 weeks|8 weeks 10 weeks

(week) fator temp

0 100,00 100,00

2 94,28 39,94

L 95.29 k,19 5.01 L,sh 2,54 4,58 5.73 5458

8 87.38 3.38

10 81.29 3,60

12 90,79 2.74

14 81.97 2.41

#0OL
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hoke3 Effect of Stannous Chloride in Lime Juice with
Incorporated Air

The effect of stannous chloride on qualities of lime juice with
incorporated air. at room temperature and refrigerator teuperature
during 1 month was investigated, The chemical and physical qualities
of a1l treated samples with heat, 200 ppm of potassium metabisulfite,
200 ppm of stannous chloride during 1 month of storage time at both
temperatures had been summarized in Tables 29-31, Color of all
samples stored at refrigerator temperature and room tenperature were
acceptable at the end of 1 month. The appearance of samples treated
with heat and 200 ppm of potassium metabisulfite at room temperature
were slightly brown, but the samples treated with stannous chloride
were better than the others, and appeared similar to the fresh lime
Jjuice,

Regarding the vitamin C retention in samples at refrigerator
temperature, the samples treated with 200 pPpm of stannous chloride
had the lowest decreasing (Figure 13). The controlled samples stored
at room temperature had 6.,89% in vitamin C retention at the end of
1 month of storage. Vitamin C retention of treated sample with
potassium metabisulfite and stannous chloride at room temperature
were 44,00, 14,78% respectively. For samples stored at refrigerator
temperature, treated with stannous chloride had the best vitamin C
retention (88,50%).

The data indicated that the addition of stannous chloride
into citrus juice retarded or inhibited browning of lime juice, the

findings of Higby and Pritchett (1965) confirmed these results.
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Table 29 a Chemical qualities of half-bottle-lime
juice (controlled) during 1 month of

storage time.

4 Refrigerator Temperature

I

Storage Vit. C ] Vit., C
(:iﬂi) mg/100Q ou’ % retention
9 36400 10040
1 25.81 71.69
2 254L3 70,64
3 2% .05 6lt403
H 21499 61,08

B  Room Temperature

0 36400 10040

1 19.00 52478
2 12,03 3342
3 7.09 19.69
L 2.48 6489
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Table 29 b Physical gqualities of half-bottle-lime

juice (controlled) during 1 month of

storage time.

A Refrigerator Temperature

Storage % Color Browning
time !
{(week) Green Grey Yellow | White Orange | Appearance
1 45,0 10.0 34,0 2.0 9.0 0
2 43,0 10,0 38,0 2D Tl 0
3 L2,0 9.0 41,0 240 6.0 0
4 L2,0 8.0 L2 ,0 2.0 6.0 0
B Room Temperatare
1 k1,0 10.0 WS 2o 10.0 0
2 39,0 10.0 40,0 2.0 9.0
3 3740 9.0 43,0 2.0 9.0
’+ 3?.C 8.0 'hJ'I'.O 2.0 9.0 '+++




Table 30 a Chemical qualities of half-bottle lime

juice treated with 200 ppm of potassium

metabisulfite during 1 month of storage

time.

A Refrigerator Temperature

Storage Vite C Vit.C

time 3 : .
(week) mg/100 cm % retention

0 56400 100,00

1 32498 91461

2 31496 88478

3 3192 88.67

4 30450 84,72

B Room Temperature

0 36,00 100,00

1 23430 6k o 72

2 1134 31,50

3 oD 9.86

b 1o bk 4,00

112
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Table 30 b Physical qualities of half-bottle lime
juice with 200 ppm of potassium metabisul-
fite during 1 month of storage time.

A Refrigerator Temperazture
Storage % Color Browning
Ll W'Appearance
(week) Green Grey Yellow | White Orange
1 hh,0 G40 36,0 2,0 9.0 0
2 42,0 940 39.0 2.0 8.0 0
3 k.0 8.0 40.0 1.0 8.0 0
b 43,0 7.0 k140 1.0 8.0 0
B Room Temperature
1 L}‘O.O 11.0 36.0 LI'.O 9.0 O
2 28,0 10,0 48,0 440 1040 ++
3 2540 8.0 54,0 340 1040 ++
L 25¢0 8.0 5540 3.0 9.0 et
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Table 31 a Chemical qualities of half-bottle lime
juice treated with 200 ppm of stannous

chloride during 1 month of storage time,

A Refrigerator Temperature

Storage Vit.C vVit,C
time 3 » N
(week) mg/100 cm % cetention
0 36400 100,00
1 B5iN5 97498
2 32499 9146k
3 3227 89464

B ' Room Temperature

0 36408 100,00
1 23,66 65473
2 19459 54 42
3 9.51 26,42
Iy Be52 14,78
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Table 31 b Physical qualities of half-bottle-lime juice

treated with 200 ppm of stannous chloride

during 1 month of storage time.

A Refriperator Temperature

Storage % Color Browning
time
(week) | Green Grey Yellow ;| White | Orange |Appeanragce
1 4k, 0 640 40.0 240 8.0 0
2 46,0 2.0 43,0 2.0 7.0 0
3 46,0 2.0 L o 4 O 7.0 0
L L7 .0 140 4L .0 1.0 740 0
B Room Temperature
1 L2,0 8.0 28,0 2.0 10.0 0
2 L2.0 8.0 39,0 2.0 9.0 0
3 42,0 5.0 42,0 2o 940 0
b 39,0 5.0 45,0 2,0 94,0 0
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Figure 17 Effect of 20C ppm of protessium metabisulfite,
200 ppm of stannous chloride on vitamin C
fetention in half-bottle ~lime juice.

control, E 200 ppm of potassium metabisulfite,
£00 ppm of stamnous chloride at refrigerator temperatur

control, E 200 ppm of potiaaim metabisulfite,

B> o P e

200 ppm of stannous chloride at room temperature.
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