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Chapter IV
RESULTS
4.1 Qualities of Fresh Lime Juice

Qualities of fresh lime juice were presented in Table 6e
The pH value of all samples were equal to 2.4 with a little varia-
bility in‘oBrix and % acidity. Citrus juices have a maximum buffering
capacity so that juices of wvarious titratable acidity may have
identical pH values. (Agr, Hand Book No.98). Amount of Vitamin C
in fresh lime juice was in the range of 24-29 mg per 100 ml of juice.
Tresh lime juice had a yellowish green colour with an average %
transmittance value of 79.05%. From sensory test by using Hedonic
Scaling method, it was shown that fresh lime juice had an average
value of 7.4 which presents the rank of like moderately qualities of
each sample were not the same because of variability in composition
of the fruit which is influenced by many factors such as rootstock,

genetic factors, maturity, and field factors.
ka2 Effect of Potassium Meta-bisulfite

Studying the effect of potassium meta-bisulfite on the preser-
vation of lime juice that stored at refrigerator and room temperature,
the results were that after 4 months of storage time at refrigerator
temperature, all samples of lime juice which were treated with 100,

200, 300, 400 and 500 ppm of potassium meta-bisulfite as well as the



Table 6 Qualities of fresh lime juice
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Sample o %. _{ Vit % Colour
No. PH Brix Aciil_mféo o yellow|White |Grey |Green Y;E‘IOW
1 2.4 | 8.23 | 7.28 |28.22 | 33.0 | 23.0 | 8.0 2945 645
2 2.4 | 8,05 | 7.28 |28422 | 3060 | 1965 | 745 3645 6e5
3 2.4 | 7.50 | 7.27 | 24490 ] 16,0 | 1648 [17.8 2948 | 1946
L 2.4 | 7.80 | 7.33 | 2814 27.5 | 23.0 | 8.0 3340 845
5 2.4 | 7460 | 7401 [24.02 | 1940 | 158 | 1540 3340 | 1742
6 2.4 1 7.50 | 7.30 }25.05 | 21.8 | 14.3 | 16.0 3246 | 1542
7 2.4 | 7.80 | 7.30 | 28463 | 3040 | 16.8 [ 12.5 3348 649
8 2.4 | 7,80 | 7.53 128471 | 308 | 15.6 | 14,6 3342 548
9 2.4 | 7.50 | 7.27 [24.90 | 21.8 | 143 [ 1640 32,6 | 153
10 2.4 | 7.60°| 7423 {2475 | 1640 1 16.8 | 17.8 29.8 | 19.6
average, i ! o ol | 7,28 | 26455
Value ‘
: f "
% Transmittance = 79.05
iverage value of Hedonic Scaling = 7.b



29

controlled lime juicc were still acceptable. At room temperature,
samples treated with 400 and 500 ppm of potassium meta-bisulfite were
also still acceptable aftcy the end of 4 months of storage time.
Samples treated with 100, 200 =nd 300 ppm potassium mecta-bisulfite
as well as the controllc! sample were still acceptable et the end of
the second month but after that the colour changed quickly to brown
colour so that the appearance were not acceptable any more,

Chemical and physical qualities aof all treatgd samples during
L months of storage time zt refrigerater temperature and room tempera=-
ture had been summarized in Table 7-18. 1In view of chemical qualities,
the pH value of all samvles were cqual to 2.4 without any ehanges *
during the storagelteat although the % acidity of all samples had a
little variability, these should w2 due to the buffering capacity of
lime juice.

Measurement of °Brix that relate %o total soluble solids which
include sugar, acid, soluble pectin, and other compounds had shown
that all samples trcated with potassium meta-bisulfite has higher
®Brix (8,0-8,7) thna the other one which was not trected with potassium
meta-bisulfites (°Brix 7e6m8.0)s During the storage test, the ®Brix
value was nearly constant for each samples.

Course of Vitamin C retention in all samples during the storage
test at room temperature and refrigerator temperature werc shown_in
J'igure 1-6. TFor samples that stered at refrigerate# temperature, %

Vit. C retention in all samples varied irregularly during the storage

test with 2 tendency of decreasing., The.quickest decreasing was in
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the sample that treated with 400 ppm potassium meta-bisulfite with
Vit+C retention of 53.49% at the end of the fourth month, The lowest
decreasing were in the sample that treated with 200 and 500 ppm
potassium meta-bisulfite with Vit.C retention of 87.12 and 88,62 %
consequently at the end of the fourth month. For samples that treated
with heat (controlled), 100 ppm and 300 ppm potassium neta-bisulfite,
they had nearly the same tendency of decreasing in % Vit.C retention
which resulted in 71.50, 76.82 and 61.99% consequently at the end of
the fourth month.

Following the physical gqualities of all treated samples during
the storage test at refrigerator temperature, the % Transmittance of
each sample was nearly constant with higher value than fresh sample.
Density increasing might be due to the fact that the protopec@in,
contained in the small albedo particles floating in the juice, is
hydrolyzed by the action of acid and heat into soluble pectin wﬂich
passes into the juice thus actually increasing the amount of soluble
pectin in it.

Colour of all samples that stored at refrigerater temperature
were still acceptable after the end of the fourth month with a little
appearance of browning., Samples treated with heat and 100 ppm
potassimm meta-bisulfite had more intensity of brown colour than
samples treated with 200 and 300 ppm. For samples that treated with
400 and 500 ppm potassium meta-bisulfite, the color is still the same
os fresh samples at the end of 6 weeks of storage time, and the colour

changed slightly during 10 weeks later., It was evident that increasing
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the amount of potassium meta-bisulfite added would result in decreasing
of browning development which according to its ability in preventing
enzymatic and non-enzymatic diseolouration of food as well as loss

of ascorbic acid

Sensory test resulted in acceptability for all samples after
& weeks of storage test at fefrigerator temperature, There is only
slightly comment on the flavour of sulfiting in the sanples that treated
with 400 and 500 ppm of potassium mcta-bisulfite., So that for storage
of lime juice at refrigerator temperature (?.SOC), the amount of
potassium meta-bisuifite that should be added must be in the range of
200-300 ppm which is enough for keeping its qualities during L4 months
of storage time.

At room temperature, the pH value of all samples were equal to
2.4t without any changes during the storage test, ®Brix and % acidity
of all samples varied slightly during the storage test., From figure
1-6, it was evident that at room temperature rates of Vit.C destruction
was quicker than at refriggrator temperature. After four months of
storage time at room temperature, % Vit.C retention in 100, 200, 300 ppam
potassium meta-bisulfite treated lime juice had the values lower than
Lo% whilst the values in 400 and 500 ppm potassium meta-bisulfite
treated lime juice were a little higher but not more than 45%.

In view of coclour, browning developed more quickly in samples
stored at room temperature compared to samples stored at refrigerator
temperature. Browning appearance in sanmples treated with heat and

100 ppm potassium meta-bisulfite were the same during the test which
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Table 7 Chemical gualities of heated lime juice(controlled)

during 4 months of storage time.

A. Refrigerator Temperature
Sterage o vit.C Vit.C
Time PH Brix % Acidity|mg/100 ml | ¢ petention
(wlk)
0 2.4 766 7 o it 2k 46 100,0
1 2.l 8.0 733 24 45 99496
2 2.4 7.3 7438 2346 95491
3 24 8471 285 22,71 92,85
L 2ol 79 732 20.81 85.08
5 2.4 8.0 738 20,58 8h 1k
6 2.k 748 7 43 19.47 7960
8 2.k 8.0 7460 22,6k 92456
10 24 8.0 7472 14,71 60414
12 2ok 8.0 7437 14,40 58487
14 2.4 8,0 2..75 21.20 86467
16 2.4 8.0 743 1749 71450
i
Be Room Temperature
0 I 842 7«5k 23 .61 100,40
8 2.4 8,05 7 o bl 12.18 72677
16 2.4 8ok 737 14,84 62485
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Table § Physical qualities of heated lime juice(controlled)

during 4 months of storage time.

A. Refrigerator Temperature

Stor-| 9% % Colour Browning
are
?ii? iii:z;ceYellow ffhite | Grey | Green Yeéizw Appearance
0 - 2143 T8 B 3146 1548 0
1 - 23.6 12| 16,2 34,6 114 0
2 6148 19.0 1047 442140 36,0 153 0
3 64,0 20.5 8,0 | 24,2 3243 15.0 0
L 660 21,0 8611772748 3341 10,0 +
5 63,8 19,7 9.5 | 28.5 30.3 12.0 +
6 6060 2249 127 | 2348 3140 9.6 4
8 58.0 15.4 $2e 3 2T 3046 14,2 e+
10 6045 2,7 9.0 | 26,2 3343 6.8 4+
12 | 62.0 | 22,9 8e1 | 3049 |/129.2 849 e
14 62,2 1841 75|, 293 314 1347 4
16 632 213 4,2 | 30.7 29,6 14,2 e+
B« Room Temperature
) 7640 2741 12.4 | 17.5 291t 13.6 0
8 7645 15,6 0 48,9 14,6 2049 Py
16 - - - - - - St
' ' |




Table 9 Chemical qualities of lime juice treated with
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100 ppm potassium meta-bisulfite during 4 months of storage time.

Ae Refrigerator Temperature
Séiﬁige pH Qs % Acidit e i
(wk) BRELE i J mg/100 ml | %Retention
0 2.4 8ol 277 29,04 100,40
1 2. 8e7 7496 27.18 93459
2 2.k Sl 7 .60 23425 80,06
3 2.4 8.35 7453 21.45 73486
L 2.4 845 7485 23457 31417
5 2okt 846 7.56 27493 96,16
6 2.k 847 7+95 2k, 9k 85.87
8 2.4 847 7.72 25481 88.89
10 2ok 8425 774 21.05 72.50
12 2.k 8.56 7482 26,67 91,84
14 2.4 8.0 77k 8.85 30,48
16 2ok 8ol 77 22431 76482
: Bs. Room Temperature
I
0 2l 8.0 733 28.61 100,0
8 2kt 8.0 725 16482 5879
16 2okt 8ok 7217 10464 3719




Table 10 Physical qualities of lime juice treated with

100 ppm of potassium meta-bisulfite during L4 months of storage

time.
A. Refrigerator Temperature
Ster- % % Colour | Browning
age | Trans- { ! ' t
Time |mittance Yellow White | Grey Green | Yellow Lippearance
(wk) i ‘ Red
0 = | 30.8 | 15.6 | A6 | 33.2 | 5.8 0
1 - 2842 9.0 | 1941 32.4 | 1143 0
2 - 3140 10.2 | 20.8 30.4 7.6 0
% - kbt 14,0 | 23.0 25.8 | 12.8 0
I - 2243 A 23542 278 | 1547 0
5 - 24,6 9.3 | 23.8 30,0 | 1243 .
6 59.2 2549 58 28,0 | 12.4 4
8 6340 19.2 6391283 30,0 | 1546 4+
10 60.5 2142 2.5 1 27,6 26,8 | 1646 o+
12 6346 19,0 7.4 | 3040 29.6 | 14.0 L
14 6147 2141 146 | 35.8 18.8 | 2247 4
16 62,0 30.4 he2 | 37.6 2245 53 4+
Be Room Temperature
|
0 7142 2k,0 8s3 | 15.2 35:0" |17+5 0
8 7042 2047 0 46,8 1249 | 1946 ++++
16 - - - - - - et b+
| |

118260056



Table 11

Chemical qualities of lime juice treated with

36

200 ppm potassium meta-bisulfite during L4 months of storage time.

A. Refrigerator Temperature
Storage 4 VitsC Vit.C
Time PH Brlx B Adsg ng/100 ml |%Retention
(wk) =
0 2k 8.6 774 29,28 100.0
1 2.k 8465 7.68 28.93 98.80
2 2.4 843 7.5k 29,08 99.32
3 2ok 8.k 763 27497 95453
4 2.4 8k 750 27499 95459
5 24 845 7455 2755 94409
6 2.4 847 7+95 27.78 94,88
8 2.4 8 o4 749 22456 77«05
10 2.4 8.4 775 2k 8L 8L, 84
12 2.4 8.38 7496 26.92 91494
14 2kt 843 2:76 22.99 78452
16 24 B45 7.89 25451 87412
B. Room Temperature
0 24 785 72 26428 10040
8 2okt 8.0 7.2k 20,24 7702
16 24 8a2 716 10 14 39473
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Table 12 ' Physical qualities of lime juice treated with

200 ppm potassium meta-bisulfite during 4 months of storage time.

4, Refrigerator Temperature
Ster-| % % Colouxr -
§ge | grans- — s Browning
?:ﬁ? mittance Yellow White | Grey Green Red Appearance
0 - 3048 15.6 146 | 33.2 5.8 v0
1 — 2642 73 18.8 | 34.0 117 0
2 - 3046 1242 1945 | 3240 5e7 0
3 - 23 151 2k, 0 | 26.8 943 0
L - 1945 1040 25,0 | 2846 1649 0
5 - 2541 9.8 25.0 | 29.3 10.8 0
6 5548 2he5 9.0 26,6 | 2343 1146 +
8 6145 1645 6.6 %2.2 | 28.8 1549 4
10 5649 2148 2.9 2722 NEB7 .5 157 ++
12 571 184 842 29,4 | 29,0 1540 +4
14 5845 2540 9.0 30.4 | 28.0 7.6 +4
16 572 3042 4,0 34,0 | 25.0 6e8 ++
B. Room Temnperature
0 7140 2l o0 843 1542 | 3540 1745 0
8 723 15.6 0 48,9 | 14.6 2049 +++
16 - - - - - - b
|




Table 1% Chenical gqualities of lime juice treated with
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300 ppm potassium meta-bisulfite during 4 months of storage time,

Ae Refrigerator Temperature
Storage 2 Vit.C Vit.C
Time PH Brix % Acidity
(wk) mg/100ml | %Retention
0 2elt 846 7«74 28.76 100,0
1 2.k 8ol %65 28.85 10031
2 2okt 8,2 7478 28.93 100459
3 2kt 81 7 o bl 27425 9k.75
i 21 84k 7452 27 40 95429
5 24 842 754 2642 9186
6 2ok 8e35 7460 25456 88,87
8 2okt Bkt 7478 17.79 61.86
10 2k 8.25 7483 25.26 87483
12 24 8ok 8.03 25.66 89422
14 2.4 842 7e72 22,07 7674
16 24 845 791 17483 61499
Be Room Temperature
0 2.4 8415 7460 721 100.0
8 2l 8.0 7432 19.88 73406
16 2ok 8ol 7432 10431 37489




Table 14 Physical qualities of lime juice treated with
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700 ppm potassium meta-bisulfite during L4 months of storage time.

A. Refrigerator Temperature
Stor- % % Colour Browning
age | Trans- T :
Time | :itance| Yellow| White | Grey |Green {Xellow Appearance

(wk) Red

0 - 29.4 | 1549 1540 34,0 57 0

1 - 28.6 9.6 18.5 31¢3 | 120 0

2 - 31,0 | 1040 20,4 | 32.0 6e6 0

3 - 25.2/] /1bs0 24,0 273 8.5 0

I - 19.8 | 1047 24,6 30,0 | 14,9 0

5 - 21.8 | 1040 2k.8 30.4 | 13.0 0

6 5560 22.5 9.6 25.8 3260 | 1041 +

8 60,8 1645 6.6 32.2 28,8 | 1549 ++

10 5845 215 848 26,0 27.1 | 16,6 ++

12 5643 184 8.2 29.h 29.0 | 1540 ++

1k 60.0 2k b 73 3142 26.4 | 10,7 ++

16 6062 30,2 L,0 34,0 25.0 6.8 +4+

B. Room Temperature

0 7140 24,0 8.3 15¢2 35,0 | 1745 0

8 7043 18.8 4.0 38.9 20,2 | 1149 ++

16 - - - - - - R E
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Table 15 Chemical qualities of lime juice treated with

400 ppm potassium meta~bisulfite during 4 months of storage time.

As Refrigerator Temperature
Storage o Vit.C Vit.C
Time pH Brix % Acidity mg/100ml | YRetention
(wk)
0 24 8.4 766 28.63 100,0
1 2ok 8<55 7450 28.52 99.61
2 2.k 842 7«6k 28.26 98,470
3 2kt 842 7 45 2710 94,65
L 2o 8e2 7438 22.98 80627
5 2.k 8.3 747 26411 91420
6 2ok 8.6 783 27453 96416
8 2k 8e15 736 17 .67 62.05
10 2okt 8.25 7 o6l 18.95 66.18
12 2.4 8.0 760 16,10 56424
14 2ok 843 7+831 1701 59.42
16 2.4 8.2 751 15431 53.49
Be Room Temperature
0 2.4 8.0 7 40 29.77 10040
8 2ok 8.0 7435 18435 6146k
16 2alt Bolt 745 13433 Ll 478




Table 16

1

Physical gualities of lime juice treated with

LCO ppm potassium meta-bisulfite during L months of storage time,

A. Refrigerator Temperature

Stor-| ¢ % Colour Browning
48€ | prans- 1
Time | Yellow| White | Grey | Green | Yellow|  appearance
(wk) mittance Red

0 - 29 1t 15.9 15.0 34,0 547 0

1 - 2748 12,8 179 31.6 949 0

2 - 29.1 10.2 21.0 3343 Eolt 0

3 - 2347 14.0 255 27.9 | 1049 0

L - 19.8 10.5 24,0 3062 ] 1545 0

5 - 2148 10,0 2k,3 30,4 | 13.0 0

6 65,0 | 2245 9.6 25.8 32.0 | 10.1 0

8 67.5 | 1643 5s0 32,4 301 | 156 +

10 60 | 2241 9.0 26.5 27.8 | 14.6 +

12 64o2 | 18.5 7 | 277 306 | 151 +

14 65,0 | 2543 73 30,0 26.4 | 11,0 +

16 66,0 | 3046 6.6 3241 2541 5.6 +

Be. Room Temperature

0 67.0 | 2ka7 1061 13.8 34,6 | 16,8 0

8 65.7 | 18.5 3.8 39.0 20,5 | 18+2 ++

16 - - - - - - 4+




Table 17 Chemical qualities of lime juice treated with
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500 ppm potassium meta-bisulfite during 4 months of storage time.

A. Refrigerator Temperature
Storage o / dit Vit «C Vit.C
a - OL‘J A i
?:i? pH RS g 4 mg/100ml | %Retention
o) 2.1 845 7.83 28.63 1000
1 2.k 8435 747 28.71 100427
2 2.4 8415 7 .63 28 .34 98,98
3 2.4 8.1"' ?I"l'? 2?!54 9601?
L 2.4 8 o2 770 2770 96,74
5 2ok 8e5 771 27 47 95.65
6 2.4 845 7478 2790 97.45
8 ot 845 745 25435 88.54
12 2ok 8415 217 264,67 93,15
14 2kt 81 7+ Sk 234,22 81410
16 2.k 8.25 7.63 25637 88462
Be Room Temperature
0 2ot 7.8 7.32 26.28 10040
8 2ok 8.0 7 ¢ 24 19477 75625
16 2okt B8elt 739 11,07 L2,12
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Table 18 Physical qualities of lime juice treated with

500 ppm potassium meta-bisulfite during 4 months of storage time.

A. Refrigerator Temperature
Stor- % % Colour Brewalag
age |Trans- Yellow
Bime: /| nAirtance Yellow| White Grey | Green Red Appearance
(wk)
0 - 29.4 | 1549 15+0 34,0 Se? 0
1 - 20,9 72040 1641 32.0 | 11,0 0
2 - 278 Y 1244 20.2 33.0 el 0
3 - 2345 | Ak,2 23.0 275 | 118 0
L - 20.6 |/ 130 2k,0 29.4 | 13.0 0
5 — 21,871 10,0 | 24.8 | 30.4| 13.0 0
6 63.0 21,8 | 11,0 25.0 32,0 | 10.2 0
8 62,0 1643 546 324 3041 | 15.6 +
10 61,3 2| 1243 24,6 3045 | 1046 +
1 603 18.6 | 11.9 2k.7 28.8 | 16,0 +
14 6142 2k, 5 8.8 2745 3043 849 +
16 6247 2302 |, %840 277 29.2 | 1149 +
B, Room Temperature
0 69.2 24e7 | 1145 13.0 25:0 | 15,8 0
8 672 18.8 6.0 3740 2k,3 | 13.9 +
16 - 1143 0 3140 2h o0 | 3347 4+
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were still acceptable after the end of 8 weeks and turned to brown
colour at the end of the sixteenth weeks Samples treated with

200 and 300 ppm of potassium meta-bisulfite had better colour and
browning appearance than the two samples mentioned firstly. Colour
and browning appearance in samples treated with 400 and 500 ppm
potassium meta-bisulfite were still acceptable at the end of the
sixteenth weeke. According to colour and browning appearance, the
best one was the sample that treated with 500 ppm potassium meta-
bisulfite.

During storage test gualities of lime juice treated with
potassium meta-bisulfite and stored at refrigerator temperature were
better than samples stored at room temperature, It is duc to the fact
that high storage temperature would accelerate loss of sulfite by
reduction to sulfate and also accelerate reaction of sulfite with
gome of the constituents of fruit, notably aldehydes, ketones, and
sugars, to form compounds lacking in preserving power., (Agr. Hand=-

book No. 98, 1962)-
L,3 Effect of Potassium Sorbate

Studying the effect of potassium sorbate on the preservation
of lime juice that stored at refrigerator and room temperature,*the
results were that after 4 months of storage time at refrigerator
temperature, all samples of lime juices treated with 100, '200, 300

40O and 500 ppm potassium sorbate were still acceptables At room
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month of storage test and would not be acceptable any more at the
e¢nd of the fourth month because of browning appearances

Chemical and physical qualities of lime juice treated with
100, 200, 300, 400 and 500 ppm potassium sorbate during 4 months of
storage time at refrigerator temperature and room temperature had |
been summarized in Table 19-28. Following chemical gqualities, pH
value of all samples were cqual to 2.4 without any change during the
storage test. There was a little variability in both ®Brix and
% Acidity in all samples.

Course of Vitamin C retention in all samples during the storage
test at room temperature and refrigerator temperature were shown in
Figure 7-11. For samples that stored at refrigerator temperature,

% Vit, C retention in all samples varried irregularly during the
storage test with 2 tendency of decreasing the same as samples that
treated with various concentration of potassium meta-bisulfite, Lime
juice that treated with 400 ppm potassium sorbate had the least
variability and decreasing in Vit., C compared to the others. Lime
Juice treated with 100 ppm potassium sorbate had the guickest temdency
of decreasing in Vit. C.

Changes of colour in all samples were the same without any
significant difference related to various concentrations of potassium
sorbate that added, Browning developed more quickly in samples
treated with potassium sorbate compared to samples treated with potas-
sium meta-bisulfite,

Potassium sorbate added in the range of 100 to 500 ppm had no
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effect on sensory test for all samples were acceptable without any
comment on flavour.

Chemical and physical qualities of lime juice treated with
, various concentration of.potassium sorbate dufing 4 months of storage
time at room temperature had been summarized in Table 19-28. pH values
of all samples were also equal to 2.4 with little variability in Oprix
and % Acidity. Vit. C destruction in sample treayed with 10C ppm and
300 ppm potassium sorbate were nearly the same with 48.09 and 43.,27%
Vit. C retention consequently after the end of the fourth month. The
most highest decreasing in Vit. C content was in the sample treated
with 500 ppm potassium sorbate with % Vit. C retention of 4,95 at
the end of the fourth month. At the end of storage teet % Vit, C
retention was greatest in lime juice treated of 4LOO ppm potaséium
sorbate (63.46 % Vit. C retention)., Increasing amount of potassium
sorbate added had no effect on preventing loss of Vit. C.

Due to physicel qualities all samples were still acceptable
after 2 months of storage time at room temperature, but at the end of
the fourth month all samples were not acceptable any more because of
browning development. Lime juiee treated with 500 ppm potassium
sorbate with 4.95 4 Vit. C retention was the most brown colour sample
whilst sample treated with 400 ppm potassium sorbate (63.46 % Vit. C
retention) was the lighfest compared to all samples treated with potas-
sium sorbate, It was evident that browning development increased as
% Vit., C retention degreasa which agreed with the work concerning

nonenzymic browning of lemon juice studied by Clegg in 1964,



Table 19 Chemical gqualities of lime juice treated with

100 ppm potassium sorbate during 4 months of storage time.

A. Refrigerator Temperature
Storage . B Vit.C i Vitl.C 3
?ii? ¥ Brix % Aoldity mg/100 ml | %Retention
0 2okt 8.2 7480 2k .31 100.0
1 2.k 841 745 2k .76 101.85
2 2ok 8.2 7456 20.49 84,29
3 2.4 B3 7 41 19.29 79.35
Iy 24 8435 737 16,63 68 141
5 24 841 7 ol 1047 43,07
6 2.4 8.0 7456 13.90 5718
8 2ol 8e1 7455 15460 Elte17
10 2ot 840 7 43 12464 51499
12 2.k 8,15 762 10463 43,73
14 2okt 8415 Tt 14.30 58.82
16 2.4 Ge 7o 15.85 65420
. |
B. Room Temperature
0 24k 749 733 25.12 10040
8 2.4 7.95 7403 15.29 60487
16 2.4 8.2 72> 12.08 48,09

53



Table 20 Physical quaiities of lime juice treated with

100 ppm potassium sorbate during 4 months of storage tine.

A. Refrigerator Temperature
Stor= % % Colour Browuing
?ge Trans-= e | Yellow
Time ', - Yellow| White Grey | Green Appearance
(wk)mittance Red
0 - 19.0 1548 15,0 33,0 172 0
g - 23 .6 14,2 1602 34,6 114 0
2 6062 | 2045 1545 22.6 2946 11.8 0
3 59,0 | 20.5 748 2501 32 154 0
4 6040 | 213 7.5 27,2 3347 10.3 +
D 5845 | 19.7 965 28,5 3043 12,0 +
6 60.0 | 21,0 1247 23,1 303 1249 ++
8 5505 | 17.5 10.6 29+2 28.6 1,1 +++
10 60,0 | 24.7 9.0 2642 53e3 648 —
12 59,0 | 24.8 540 2842 3165 10.5 e
14 60,2 | 18.0 745 29.3 3046 14.6 4+
16 |, 59.6 | 21.3 L.2 | 30.7 29.6 14,2 s
B. Room Temperature
0 69.5 | 25.4 10.6 1945 28,6 1549 0
8 68.8 19.3 0 Lé6,7 17 4 1646 4
16 - - - - B - FHHEE+




Table 21

Chemical qualities of lime juice treated with

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

A, Refrigeiravor Temperature

torage | 3 Vit.C ViteC
?ii; o o Brix % ActAiLY | ng/100ml |%Retention
0 2ol 8s2 740 24 L6 10040
1 2.4 8a3. 2433 2k 476 101423
2 2.k 841 7436 22,72 92,89
3 2ok 8s2 736 20,71 84,67
L 2ol 'B42 7ol 20,93 85457
5 2,0 8,05 729 18,14 724416
6 2ok 7095 7 o6k 1790 73418
8 2t 795 7:43 21451 87.94
10 2ok 749 7,45 20,69 84,59
12 24 8,0 7 .40 21,94 89,70
14 2ol 840 7 o 5k 20,1 82417
16 2.4 840 7 140 16,04 65458
B. Room Temperature
0 2k 8a 7465 25.12 1000
8 2.4 8.0 7 34 13,88 55¢25
16 24 8.2 746 9456 38406
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Table 22 Physical gualities of lime juice treated with

200 ppm potassium sorbate during 4 months of storage time.

L. Refrigerator Temperature
Stor-| ¢ % Colour
age Browning
Time Tranm= . Yellow
(wk) mittance| Yellow| White Grey | Green Red Appearance
0 - 19,2 14,6 1.2 | 32,8 19,2 0
1 - 2348 3.4 3758 33.6 114 0
2 60.0 2161 10,0 23.6 | 314 1349 0
3 5540 20,6 b2 278\ ]335 1249 0
b 5745 19,9 8.0 28.5 | 3045 1341 +
5 5748 19.2 9.8 29.1 | 30.8 1141
6 6060 21,0 127 23.1 | 3043 12,9 +
8 58.0 17«5 9.0 30,0 | 28.4 1541 ++
10 602 2he7 9.0 26,2 125343 648 o
12 59.0 24,8 5,0 28.2.1 3145 1045 444
14 61.9 18,0 745 29.3 20,6 14,6 Fr
16 58.0 W5 h,2 2009 1629.6 14,2 4+
{
Be Room Temperature
0 70,0 2,0 12,6 | 24.8 28,2 104 0
8 6845 22 0 49,8 13.0 1640 R
16 - - - - - - FRFRFRFE




Table 23

Chemical qualities of lime juice treated with

%00 ppm potassium sorbate during 4 months of storage time.

57

A, Refrigerator Temperature
-St?rage 5 | Vit.C Vit.C
I3me pH Brix % heidity i g
(wic) mg/100 ml | %Retention
0 2okt 8e3 7460 22,54 10040
1 2.l 8¢2 733 23455 104,48
2 2.4 340 2e32 21473 9641
3 2kt 840 725 20,94 92,90
b 2.k 7495 7413 18414 80,48
5 2okt 8405 7.38 21.16 93,88
6 2.k 7.3 763 21479 96,67
8 2.b 7475 742 21.26 ok,32
10 2.k 8.0 7438 18439 81459
12 2.4 8.0 7l 15431 67493
14 2okt 8.0 751 16.30 72432
16 2.4 79 7426 21.26 9k.32
Be Room Temperature
0 2ok 8.05 711 26416 100,0
8 2ol 840 7.06 1577 60428
16 24 8e2 7420 1432 43,27
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Table 24 Physical qualities of lime juice treated with

300 ppm potassium sorbate during 4 months of storage time.

A, Refrigerator Temperature
!

Stor- % % Colour 1 ’
age T i = Browning
A rans- - f— | Yellow

?:ﬁ? tttasan Yellow| White Grey Green Fad Appearance
0 - 1942 | 172.4 14,2 3242 | 17.0 0

1 - 23.8 | 13k 178 33,6 | 1144 0

2 60,8 212 1248 22,8 31,0 1242 0

3 5740 20.0 762 28.0 34,0 | 10,8 0

’+ 61.8 20.7 12.1 25.? 30.7 10-8 +

5 5846 1942 9.8 29,1 30.8 | 1141 +

6 62,7 21.8 1ed 254 7 3140 122 +

8 5802 16-“’ 5.? 3300 3005 1404 ++
10 6068 2Lk ,7 940 2642 3343 648 4
12 60.5 24-9 ?03 E 2842 3003 9.3 ++<+
14 64,0 18.0 75 2943 30,6 | 1446 e+
16 63,0 21.0 662 27.5 515 1 136 +4+

Be Room Temperature
[

0 6440 24,0 | 1246 24,8 28s2 | 10.4 0

8 62,2 21.2 0 Lg,8 1340 | 16,0 P
16 - - - - - - bt




Table 25 Chemical gualities of lime juice treated with

400 ppm potassium sorbate during 4 months of storage time.

A, Refrigerator Temperature %
Sg?rage! | 5 Vit.C Vit.C
%;i? g Brix l% Acidity img/‘TOOml %Retention

0 2.k 749 736 2l 31 100.0
1 2.k 8e2 776 25,06 103.09
2 2.k 815 7o bkt 20,49 84,29
3 24 8.2 737 21488 90,00
L 2ok 8,15 7028 19454 80438
5 2.4 840 7 o 34 214,40 88.03
6 2ok 7.85 7433 22,32 91.81
8 24 840 746 22439 92.10
10 2.4 8.0 778 20492 86.06
12 2ok 830 7 oLl 574 2349
14 2.4 8.0 7.48 2049 85497
16 2.4 8.05 749 18436 75452

B. Room Temperature
0 2.k . 7.09 26,16 100,40
8 204 7o ?.25 21441 81.84
16 24 8. 6.99 16460 63 46

59
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Table 26 Physical qualities of lime juice treated with

L0O ppm potassium sorbate during 4 months of storage time.

L. Refrigerator Temperature
Stor- % % Color Browning
miig Trans- r= [ Yellow
Ewk) atbtanos Yellow| White Grey | Green e Appearance
0 - 2145 1646 15,0 31,31 156 0
1 - k.2 12,4 1840 33,0 | 12.4 0
2 625 | 2240 1049 2245 32,0 | 1246 0
3 5960 | 2040 702 28.0 34,0 | 1048 0
L 61¢5 | 2344 1248 2145 322 | 1061 +
5 58,0 | 20,0 10.2 29.0 29.8 | 11.0 +
6 62,0 | 2041 12.0 2k o0 31.4 | 1245 +
8 6047 | 1646 53 3360 30,0 | 151 ++
10 6140, | 2447 9.0 | 26.2 | 33.3| 6.8 .
i2 58,6 | 24.9 7e3 =2 = 3043 943 e+
14 60,0 | 19.2 1042 25,8 3062 | ko6 4
16 60,0 | 21,0 6.2 275 31,5 | 13.8 4+
|
Be. Room Temperature
0 67¢2 | 2340 | 1348 2249 29.3 | 1140 0
8 65¢7 | 2449 3e7 3943 203 | 1148 +4+
16 - - l - - - - o+ttt




Table 27 Chemical qualities of lime juice treated with

500 ppm potassium sorbate during 4 months of storage time.

A. Refrigerator Temperature
St?rage o Vit«C Vit.C
Time PH Brix | % Acidity ! mg/100ml |%Retention
(wk)
0 2.4 Ba2 749 23,57 100,0
1 2.4 8.2 741 25,06 106,32
2 21t 8.05 7452 2k, 20 102.67
3 2.1 840 el 22435 94,82
L 24 8415 7e32 21,63 91477
5 2.4 8.0 735 22,56 95.71
6 2.1t 748 736 21490 92.91
8 2.l 8.0 762 21438 90.71
10 2.k 8.0 7 45 14,83 62,92
12 24 72495 761 20434 86430
14 2k 7485 7+52 19490 8k 43
16 2.4 8.0 7«39 11.40 48,37
Be Room Temperature
i
0 21 8.0 723 2547 100,0
8 2k 8.0 7435 18435 7205
16 2.4 8.2 7.28 1426 L,95

61
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Table 28 Physical qualities of lime juice treated with

500 ppm potassium sorbate during 4 months of storage time.

A. Refrigerator Temperature
S:;zw % % Colour Browning
Time |1:onS” Yellowl Grey | Green Tellow A ¢
(W) mittance Red ppearance
0 - 2145 14,0 312 1547 0
1 - 2340 1845 31¢3 1241 0
2 5945 19.8 2341 3347 1145 0
3 6245 19.6 26,0 27.8 1845 0
b 59%.2 2246 20,7 31.6 a3 +
5 | 601 1940 2.8 | 3543 TE,2 +
6 6045 2041 23,8 3046 141 +
8 5840 16.6 3340 30,0 | 1561 ++
10 61¢5 2k,7 26.2 333 68 4+
12 5845 2k,9 28.2 3043 943 4
14 5748 1942 25.8 3042 1446 et
16 5645 2140 2745 | 315 1348 bt
Bs Room Temvnerature
o | 66.0 | 23.2 | 25.0 | 29.7 | 10.7 0
8 6342 Pl fsis 43.5 16.4 1569 +++
16 - - - - - 1
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In preventing browning development, potassium sorbate was
inferior to potassium meta-bisulfite. So that lime juice treated with
potassium sorbate alone was not suitable for storage at room tempera-
ture, Combination of additives would enhance keeping gqualities of
lime juice during storage. According to the previous work, orange
juice treated with éhe minimum organoleptically detectable amount of
502 (84 ppm) in combination with benzoic acid (360 ppm) or sorbic acid
(632 ppm) were better protected agoninst micro-organism growth and

colour darkening than juices treated only with 300 ppm SO. (Giminez

2
et al., 1963). Therefore, experiments concerning studying combined

effecet of additives on preservation of lime juice were done.
L,4 Combined Effect of Potassium Meta-bisulfite and Potassium Sorbate

Studying the combined effect of potassium meta-bisulfite and
potassium sorbate on the preservation of lime juice during storage
test at refrigerator temperature and room temperature, lime juices
were treated with various concentration of both potassium meta=-bisulfite
2and potassium sorbate as indicated in Table 3. Sample III 1 was lime
juice treated with 200 ppm potassium meta-bisulfite and 300 ppm potas-
sium sorbate. Sample III 2 was lime juice treated with 250 ppm potas-
sium meta-bisulfite and 250 ppm potassium sorbate. Sample III 3 was
lime juice treated with 300 ppm potassium meta-bisulfite and 200 ppm
potassium sorbate.

The result was that 2t refrigerator temperature all three

samples were still acceptable at the end of the fourth month whilst
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at room temperature they were still acceptable at the end of the
second month but after 4 months of storage time they were not accep-
table any more because of browning appearance.

Chemical and physical qualities of Sample III 1, III 2, and
III 3 during 4 months of storage time at refrigerator temperature and
room temperature were prescnt in Table 29-34.

At both storage temperature, pH value of all samples were
equal to 2.4 without any change during the storage test. °Brix and
% Acidity in each sample varied slightly.

Course of Vit., C retention in sample III 1, III 2 and III 3
during 4 months of storazge time at room tempernture and refrigerator
temperature were shown in Figure 12-14. It was evident that loss of
Vit. C at room temperature was greater than at refrigerator tempera-
ture although the % Vit. C retention varied irregularly during the
test but it still varied with tendency of decreasing, The least
variability of Vit. C loss was in sample III 1 and the greatest was
in sample III 3.

According to colour and general appearance, after 4 months of
storage time at refrigerator temperature all three samples had eolour
and appearance necarly the same a2s fresh sample and it was better
eompared to lime juice which was treated either with 500 ppm of
potassium meta-bisulfite or potassium sorbate only. At room tempera-
ture, all three samples werc aceeptable at the end of the second
month after that browning developed quiekly and the samples were not

acceptable any more.



Table 29 Chemical qualities of lime juice treated with

200 ppm potassium meta-bisulfite and 300 ppm potassium sorbate

during 4 months of storage time.

70

Ae Refrigerator Temperature
Storage & % Vit.C Vit.C
fiﬁ? PH Brix Acidity mg/100 nl %Retention
0 21t 79 722 35480 100,0
2 2okt 8,0 6e 6l 34,52 96421
n 2k 8,0 7 ot 33.98 94,70
6 2okt 8/2 7430 31.02 86445
8 2.4 840 717 33418 92.47
10 2k 8.0 7423 30.62 85434
12 24 842 7.+09 3148 87.74
14 2okt 8.0 7 .02 3255 90472
16 2.k 8.2 704 25.0 69.68
B. Room Temperature

0 2.k 7+9 7422 35,88 100,0
2 2okt 8.0 7405 3% .85 ok 3k
Ly 2.0 8.0 2617 31414 864,79
6 2.4 ‘8e2 7438 30,37 8l o 64
8 2kt 8e1 732 28,22 78,65
10 2kt 843 726 26.02 72452
12 2l 8okt 6498 2,82 69418
14 21t 8.0 7419 22473 6335
16 2.4 8.0 717 23483 6642
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Table 30 Physical qualities of lime juice treated with

200 ppm potassium meta-bisulfite and 500 ppm potassium sorbate

during 4 months of storage time,

A. Refrigeratar Temperature
Stor- % Colour Hedonic Scaling
age Browning
Aver-
. S Yellow| White | Grey | Green Tellow Appearance  28¢€ Rank
(wk) Red Value
0 3147 | 1140 | 101 | 34,6 | 12.6 0 - -
2 35,0 | 1267 | 1442|352 2.9 L,3 | Dislike
slightly
b4 26.2 9.0 [ 4L 135.8 | 1447 0 5.6 | Like slightly
6 24‘.1 5-1“ 1""’.8 1'1'1 -3 14.!"' 0 5.;"‘ Neither like
‘ nor dislike
8 3046 8.8 | 15.8 |39.2 5.6 0 L7 it i
10 3148 6.6 1441 13849 8.6 0 - -
12 3248 568 | M4 133,81 13.2 0 4,0 |Dislike
slightly
14 29,0 521 12.2 [38.8 | 1448 + Loih| n ¥
16 275 7.61 13.8 [36.2 | 1449 + 5.4 |Neither like
nor dislikq
B. Room Temperature
0 31,7 | 11.0 | 101 |34e6 | 1246 0 - -
2 30.3 | 15,0 1641 |3142 7 o1t & 4.8 |Neither like
nor dislikd
b 15.5 | 4.0 | 14,2 |34.5 | 31.8 o k.5 " i
6 24,7 6.5| 10,6 |33.4 | 24.8 +++ 5.5 |Like slightly
8 3he1 74| 6,0 |32.5 | 20.0 T 4,6 |Neither like
nor dislike
10 3345 0 21.5 | 2te5 20.5 ER - -
12 332 0 24,0 | 1941 De? IR - -
14 3240 0 24,9 |21.1 | 22.0 b+ - -
16 - - - - - FH4+++ - -




Table 31 Chemical qualities of lime juice treated with
250 ppm potassium meta-bisulfite and 250 ppm potassium sorbate

during 4 months of storage time.

A. Refrigerator Temperature

S;g;age " Gte Ac?dit1 ViteC Vit.C.
(k) T 4 N8/ o0 i HRerSHEASE
0 2.4 8.0 7423 354808 10040
2 2k 8.0 T 7403 32488 91464
L 24 840 732 33433 92489
6 24 8.0, il 7405 2% .60 93465
8 21 8.0 6493 31494 89.02
10 24 80 b 147003 26437 73 o149
12 2k 81 6.99 31448 8774
14 2.4 81 7410 30,73 85465
16 2l 8.0 6.87 27433 7617

B. Room Temperature

0 2.4 8.0 SHaidd 35488 1000
2 2k neé 6.89 31454 87.90
L 2.4 8.0 7.08 30,89 86,09
6 2ol 8.0 7410 30,76 85473
8 24 8.0 7.09 26,05 72460
10 24 8.2 7.02 25.66 721.52
12 2ol 8ol 6.96 21.85 60490
14 2k 8.0 6491 22.18 61.82

16 2k 749 6493 1% 17 50,64
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Table 32 Physical qualities of lime juice treated with

250 ppm potassium meta-bisulfite and 250 ppm potassium sorbate

during 4 months of storage time.

Ae. Refrigeratcr Temperature
Stor- % Colour Hledonic Scaling
are S Browning
= = 1 — 4 o ‘iell ow Aver—
Time [Yellow!| White| Grey |Green| o, Appearance| ™ Rank
(wk) Value
0 308 | 1146 | 10,0 1 393 843 0 - -
2 35.0 12.7 1"""-2 35.2 2-9 O LJ'.O DiSlike
slightly
L 2545 6.0 | 1346/l 383} 16.5 0 5.2 |Neither like
nor dislike
6 2ka0 4,8 | 1.3 | ‘B2e3 | 1446 6ol |Tike slightlﬂ
8 531 7.5 | 1548/ 1 HOLO ¢ 346 o3 |Dislike
slightly
10 31.8 6.6 1 ’ili'./i 58.9 ‘5. O b d -
12 30.0 3.:: ‘, 11 n‘,‘{" 38.9 ' :i] 5.6 DiSlj_k.e
| slightly
14 2941 5ot | 1348 | 3746 | 1ok + 5.l |Neither like
nor dislik
16 2645 645 | 1363 | 39.0( 14.7 + 5.6 |Like slightly
Be Room Temperature I
A F s
0 3048 | 1146 | 10.0 | 393! ©d3 0 - -
2 32.3 13-1 14-5 3301" Cl? + 1?-.0 Dislike
] slightly
4 15.5 L,Oo | 14e2 | 34e5 | 3140 ++ L,2 |Dislike
slightly
6 2%e2 665 | 10.6 | 35.0 | 2l+a? 4 5.1 |Neither like
. nor dislike
3 3045 8.0| 7.5 | 3%.8 | 1942 44+ 3.4 |Dpislike
moderately
10 335 0 2165 2445 | 2045 F++++ - -
12 3362 0 24e0 | 1941 | 2347 PR - &
14 32.0 0] 2’4‘.9 2171|1220 +++++ - -
16 - - l - - 1 - Attt - -
] H
i ! i
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Table 33 Chemical qualities of lime juice treated with
300 ppm potassium meta=-bisulfite and 200 ppm potassium sorbate

during 4 months of storage time.

A. Refrigerator Tecuaperature
Storage & % vit.C Vit.C
?;ﬁ? PH Brix Acidity g /100 ml %Retention)
0 2ok 8.0 7416 35449 10040
2 2k 8.0 6.86 33,46 94428
4 2.4 8.2 225 33482 95.29
6 o 2.4 8.2 7«09 324k 91,41
8 > 2.k 8.0 7408 31,01 87.38
10 2.4 8.0 7409 28485 81.29
12 2.k 8.0 7 o it 32622 9079
14 2ok 8.0 7401 29,09 81497
16 2. 8.0 6.97 24,33 68455
B. Room Temperaturec

b) 2.4 8.0 7416 354,49 100,0
2 24 840 6476 29.62 83,46
L 2ok 749 6489 28429 79071
6 2ok 8.0 7410 29459 83438
8 2k 840 717 2k.19 68.16
10 2k 8.0 6.93 17470 49,87
12 2.4 8.4 7.09 24,82 69 .94
14 2.4 8.0 6.87 13.82 38,94
16 2kt 8.0 6483 l 25.67 72433
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Table 34 Physical qualities of lime juice treated with

300 ppm potassium meta-bisulfite and 200 ppm potassium sorbate

during 4 months of storage time.

A~ Refrigerator Temperature
Stor- % Colour Hedonic Scaling
96+ H Browning T : 3
Time . ! ]Yellow Aver-
(wk) Yellow White| Grey (Green; . . Appearance age | Ranke
| Value
0 31,0 | 14 | 907 /) 38,2| 97 0 - -
T2 35,2 | 13.4 | 14,1 /353 | 2.0 0 4,8 INeither like
nor dislike
b 25¢9 | 52 | 17,0/ [ 38:5| 13.k4 0 502 | " L
6 ohi.m | 5.5 | 1.2 | 41.01 14a6 6.2 |Like slightly
8 3“‘;)6 ? es 1593 38 .8 L{".O Li'.? Neither 1ike
nor dislike
10 31,8 | 6.6 14T 1389 8.6 - -
12 32,6 7.2897.6 | 38.8 9+8 L4 |pislike
slightly
14 28,21 7.2 133 | 39.01 1.5 + 5.3 |Neither like
nor dislike
16 25,1 | 65| 14,4 | 39.2| 14.8 + 6.4 |Like slightly
B. Room Temperature
1 [ I
0 31,0 11a4| 907 | 38.2 9.7 0 - -
2 32,41 12,0 | 1olt | 333 749 + 4,3 |Dislike
slightly
It 1647 | 363 | 1262 | 36,0 31,8 ++ 4,4 |Dislike
slightly
6 20,7 | 7.8| 8.5 | 34.8]| 28,2 +44 6,0 |Like slightly
8 32,0 7.0| 643 | 32.6| 2241 PR 36 |Dislike
. slightly
10 3305 21 05 2""05 20a5 +4+4+4++ - -
12 3342 0 2"":-0 191 237 +++++ - -
14 32,0 0] 2k ,9 21,1 | 22.0 +H+++ - -
16 31 06 (0] 2805 20.2 19.? b 2 e e o o o L
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Results from scensory test revealed that at refrigerator tempera-
ture, all thres samples were still acceptable at the end of the fourth
month. At room temperature, Sample III 2, and III 3 were not accep-
table at the end of the second month whilst sample III 1 was still
acceptable., There were so many comments on off flavour taste which
caused by adding potassium meta-bisulfite, heat processing and juice
extraction, Inactivation of enzyme by using direct heat caused off
flavour to appear. Method of juice extraction used in this experiment
wos not good because bitter principles from seeds and peel could dis-
solve into lime juice during processing.

As the whole, keeping qualitcs of all three samples were nearly
the same and combination of potassium meta-bisulfite and potassium
sorbate resulted in good kecping qualities of lime juice compared to

liuie juice treated with ecch kind of additives alone.

L,5 Combined Effect of Potassium Meta-bisulfite, Potassium Sorbate

and Ascorbic Acid.

Studying the combined effect of potassium meta-bisulfite,
potassium sorbate and ascorbic acid on the preservation of lime juice
during storage test at refrigerator temperature and room temperature,
samples of lime juice were treated with various concentration of
additive as indisated in Table 4,

The result was that at refrigerator temperature, all three
samples treated with various combiggtion of potassium meta-bisulfite

and potassium sorbate with addition of 30 mg ascerbic acid per 100ml of
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lime juice were still acceptable at the end of four months of storage
time whilst the samples stored at room temperature had colour and
general appearance that were still acceptable at the end of the second
month with not so good results of sensory test.

Chemical and physical qualities of all samples at refrigerator
temperature and room temperature were present in Table 35-40, Keepinyg
quelities of all three samples were the same as the results in study-
ing the combined effect of potassium meta-bisulfite and potassium
sorbate. . The only one different result was the final concentration
of ascorbic acid in the samples. Course of Vit.C retention in all
three samples during 4 months of storage time at room temperature and
at refrigerator temperature were dsown in Figure 15-17. At refrigerator
temperature, the least % Vit. € retention (69.79 %) was in the sample
treated with 250 ppm potassium meta-bisulfite, 250 ppm potassium
sorbate and 30 mg ascorbic acid per 100 ml of lime juice at the end of
the fourteenth week. But the final concentration of ascorbic acid
(45,09 mg per 100 ml of sample) was still higher than average concen=
tration of ascorbic acid in fresh lime juice. Therefore, keeping lime
juice for four months at refrigerator temperature, the amount of 30 mg
ascorbic acid added per 100ml of lime juice would be excess for enhanc-
ing nutritional value of the juices. According to browning appearance
which caused by destruction of ascorbic acid and the intensity of
browning was proportional to the amount of ascorbic acid destruction,
the amount of ascorbic acid added should be lower to the content that

only yielded final concentration the same as fresh lime juice.



Table 35 Chemical qualities of lime juice treated with

200 ppm potassium meta bisulfite,

ascorbic acid during 4 months of storage time.

A. Refrigerator Temperature
Storage . % vit.cC ViteC
?;i? PH Brix Acidity | M€/ .. . |%Retention
0 2ok 7490 6494 6343 10040
2 2,k 7.98 6.69 61,15 96441
b 20k 840 7410 56491 89.72
6 2ok 8o 7+10 58,09 91458
8 2.k 709 Ze 5256 82.86
10 2.4 8.0 711 Sho3h 85467
12 2.k Be2 700 58433 91496
14 2.4 8,0 6.90 56455 89415
16 2ol 8.0 6.98 47,0 74408
Be Room Temperature

0 2.k 749 6.9k 63443 100.0
2 2.4 8,0 7409 58.85 92478
L 2,4 8.0 7,08 550k 86477
6 2.4 841 723 52447 82,72
8 2l 8o2 7438 51494 81,89
10 2.4 842 7+26 L7.35 7l 4 65
12 2.4 8okt 6,76 Ly Lh 70406
14 2.k 841 7419 48,55 7645k
16 24 8.0 7,02 36433 57428

81
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Table 36 Physical qualities of lime juice treated with

200 ppm potassium meta-bisulfite, 300 ppm potassium sorbate and

ascorbic acid during 4 months of storage time.

A. Refrigerator Temperature

Stor- % Colour : Hedonic Scaling
age -—-{ Brownling
Time : X Yello ’ Aver-
Yellow White| Grey | Green Appearancc age Rank
(wk) Red value
0 3147 1061 346 | 12.6| O o -
2 35.0 1.2 552 2.9 0 Lo Dislike
slightly ]
Ly 2545 1346/ | 38,3 || 16,6 O 5.9 | Like slightly
6 2k 41 14,8 h1.3 144 0 5.9 n i
8 3348 154 | 3761 50| O 441 | Dislike
slightly
10 3148 14,1 1 38.9 8.6 © - -
12 3348 12,8 1 37.2 1 10.94) O 4,8 | Neither like
nor dislike
1"+ 29.0 12.2 58.8 14.8 + L|'¢9 " 1
16 27.+5 13,8 | 36,2 | 1491 + 52 " "
B. Room Temperature
0 2147 101 | 3446 | 12.6| O - -
2 3148 1562 | 3163 5.9| + 3.9 | Dislike
: slightly
L 1565 1.2 | 34.5 | 31.8 | ++ L,5 | Neither like
nor dislike
6 2342 1066 | 35.0 | 2Ue7 | +4+ 5.5 |Like slightly
8 3k 41 660 | 32.5 | 2040 | +4++ 4,3 |Dislike
slightly
10 3365 21e5 [ 24e5 | 2045 | ++44+ % -
12 33.2 2"".0 19-1 23.? +4++++ - -
14 3240 249 2141 2240 S+ - -
16 - - - - bbb+ - -
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Table 37 Chemical qualities of lime juice treated with
250 ppm potassium meta-bisulfite, 250 ppm potassium sorbate and

ascorbic acid during 4 months of storage time.

A. Refrigerator Temperature

Storage A % Vit.C Vit.C
rine PH Brix Acidity |™8/100 m | #Retention
0 2k 8.0 714 64461 10040
2 24 8.0 6495 63417 9777
L 2k 8e2 6.92 60.98 94,38
6 2.k 82 710 62429 96441
8 2.4 Be2 724 60431 93 .34
10 2okt 841 723 56464 87466
12 24 8e2 6+99 56439 87428
14 2.4 - 8.0 7.07 45,09 69479
16 i 2.k 840 7.02 53.83 83432

Bs Room Temperature

0 2.4 8.0 714 6L, 61 100,0
2 24 7.8 6.96 56483 87.96
L 2.4 8.0 6490 50,73 78452
6 2l 840 711 52434 81.01
8 24 840 7417 51401 78495
10 2olt 81 7401 46,73 72633
12 2.4 8.4 6499 45,37 70422
14 2.l 840 6.91 Ls,64 70464
16 2.4 8,0 6.97 38.07 58492
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Table 38 Physical qualities of lime juice treated with

250 ppm potassium meta-bisulfite, 250 ppm potassium sorbate and

ascorbic acid during 4 months of storage time.

A« Refrigerator Temperature
T
Storage % Colour Hedonic Scaling
T4 Browning
ime - |
Yellow White| Grey |Green ol Appearance Avgge Rank i
(wk) Red Value
0 3048| 116 | 1040 | 393 | 843 0 - -
2 35,2 134 | 1461 | 35.3 | 240 0 4,9 |INeither like
nor dislike
L 25¢5| 6.0 | 13.6 | 38.3 | 16.6 0 54 " "
6 24,0 4.8 | 143 | B2.3 | b6 0 64 |Like slightly]
8 33,1 7.5|15.8 | 40.01 3.6 0 348 !Dislike
slightly
10 31.8| 6.6 1! 141 | 38.9 | 8.6 0 - -
12 32,61 7+2| 1146 | 388 | 9.8 0 L,6 [|Neither like
nor dislike
1L|' 29.1 5.1 13.8 3?.6 114-.1{- + 5.3 " "
16 2605 605 13-3 39.0 11"‘0? +* 5-2 L Ly
Be Room Temperature
0 3048| 1146 | 10,0 | 39.3 | 8.3 0 a -
2 32e3| 131 | 1465 334 57 + L,9 |Neither like
nor dislike
b 15¢5| U4e0 | 1h4e2 | 3445 | 3148 ++ 5.6 [Like slightly!
IS 24,21 L5 | 8.5 | 34e2 | 28.6 +++ 59 L 5
8 30.5] 840 | 7¢5 | 3448 [ 1942 4+ 3,7 [Dislike
X slightly
10 oo s 0 2145 2""-5 2045 +++++ - -
12 33.2 O 24.0 19-1 23.7 +++4++ - -
14 32.,0( O 24,9 | 21.1 | 22,0 +H+++ - =
16 - - - - - S - -
|
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Table 39 Chemical qualities of lime juice treated with
300 ppm potassium meta-bisulfite, 200 ppm potassium sorbate and

ascorbic acid during 4 months of storage time.

L. Refrigerator Temperature
Storage " % Vit.C Vit.C
Jame P Brix | | idity |M8/q00 g1 | PRetention

0 2kt 7.8 6.4 6l 051 100,40
2 2.4 7.8 6465 5990 92485
A 2.4 8.0 714 60,65 94,02
6 2l 8.0 6.83 59471 92456
8 2.4 8.0 706 60478 9k, 22
10 2.4 841 Re0D 58405 89.99
12 2okt 7.6 6o 1k 52,22 80495
14 2ol 8.0 6.87 56,55 87466
16 2.4 8.0 6.76 47,67 73490

B. Room Temperature

0 21 7.8 6494 64451 100.0
2 2l 8.0 684 59.62 92.hk2
Ly 2.4 8.0 7+ Ol 53456 83..18
6 2oh 8.0 7 601 53« 44 8248k
8 2.4 8.0 6.88 54,65 84,72
10 2.4 8.0 6.87 | U42.83 66439
12 24 8.2 6.91 48,15 74 . 6l
14 24 7.8 6464 33445 51485
16 2.4 8.0 6.80 k1,67 6l 59
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Table 40 Physical qualities of lime juice treated with

300 ppr1 potassium meta-bisulfite, 200 ppm potassium sorbate and

ascorbic acid during 4 months of storage time.

A, Refrigerator Temperature
St?rag? % Colour Browning Hedo#ic Scaling
e !Y % Il B I White! CGrey IG n IYellowﬁppearance Aers
CLLOW W el Gire ree i - age Rank
L) Red | Value
0 31,0 | 114 | 951508 | =007 - -
2 283 | 1343 | 14,0 |} 37.9 | 6.5 0 L,2 |pislike
slightly
L 25.9 | 5.2 |17.0 ) 38354 13.4 0 5.6 |Like slightly
6 2,7 | 5.5 |14.2 | 41.0 | 14.6 0 5.4 |Neither like
nor dislike
8 34,6 7.3 |15.7 [ 58832k .0 0 4,2 |Dpislike
slightly
10 31.8| 6.6 |14.,1 | 38.9 | 8.6 0 - -
12 32.5| 9.1 | 9.8 1 39.0| 9.6 0 3,8 |Dislike
. slightly
14 2862 | 707 |933 | 39.0 | 11,8 + 4,7 |Neither like
nor dislike |
B. Room Temperature
{
0 31.0 | 11l | 9.7 | 38.2 | 9.7 0 - -
2 32,4 ] 1240 | 144 | 33.3 | 749 + 3.9 |Dislike
S slightly
L 10.0| 5.0 |14.2 | 38,8 |32.0 ++ 5.4 |Neither like
nor dislike
6 20.7| 7.8 | 8.5 | 34.8 |28.2 +++ 5.8 |Like slightly
8 1 29.1] 7.0l 6.3 | 35.6 }22.0 | 444 3.7 |Dislike !
v slightly
10 33.51" O 215 F2%e5 12045 44+ - -
L 33'2 0 2400 19-1 2307 +++++ - s
3
14 - - - ~ - et - -
16 - - - - - FRR - -
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At room temperature, loss of ascorbic acid was quicker than
at refrigerator temperature. The least % Vit. C retention (51.85)
was in the sample treated with 300 ppm potassium meta-bisulfite,
200 ppm potassium sorbate and 30 mg ascorbic acid per 100 ml of lime
juice at the end of the fourteenth week. The final concentration of
ascorbic acid was 33.45 mg per 100 ml which was a little higher than
fresh sample, but duc to colour and general appearance it would not
be acceptable any mores During the two month. period which all three
sample wcre still acceptable, the least % Vit. C retention (?8.52)
was in the sample trecated with 250 ppm potassium meta-bisulfite,
250 ppm potassium sorbate and 30 mg ascorbic acid per 100 ml of lime
Juice at the end of the fourth week. The final concentration of
ascorbic acid (50,73 mg per 100 ml) was higher than fresh sample thus

the amount of ascorbic added should be lower than this experiment,

4e6 Combined Effect of Potassium Meta-bisulfite, Potassium Sorbate,

Butylated Hydroxy-anisole, and Ascorbie Acid.

Studying combined effect of potassium meta-bisulfitc, potassium
sorbate, butylated hydroxy-anisole (BHA) and ascorbic acid on the
preservation of lime juice at refrigerator and room temperature,
samples of lime juice were treated with various concentration of
these additives as indicated in Table 5.

The results were thot at refrigerator temperature all three
samples had quelities and appearance which were still acceptable at
the end of the fourth month of storage test whilst at room temperature

it were acceptable only at the end of the second month and it were
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not acceptable any more at the end of the fourth month, There was
no significant effcct resulted from adding BHA, aen anticxidant, into
semples of lime juice which were treated with various concentration
of potassium meta-bisulfite, potassium sorbate and ascorbic acid.

Chemical and physical qualities of 2ll three samples at refri-
gerator temperature and room temperature were present in Table Lh1-k6,
In view of chemical qualities at both storage temperature; pH values
of all thre; samples were cqual to 2:4 without any change throughout
the storage test. CBrix and % Acidity of each sample varied slightly
during the test.

Course of Vit. ¢ retention in all three samples were shown in
Fig 18-20, Vit, C retention in each sample varied irregularly with
tendency of decreasing during the storage test. At refrigerator
temperature, the least % Vit. C retention (72.08 %) wes in the sample
treatcd with 250 ppm potassium meta-bisulfite, 250 ppm potassium
sorbate, 2 ppm BHA and 30 mg ascorbic acid per 100 ml of sample at
the end of the fourth month. At room temperature, the least % Vite C
retention (54,09 %) was in the sample treated with 200 ppm potassium
meta-bisulfite 300 ppm potassium sorbate, 2 ppm BHA 'and 30 mg ascorbic
acid per 100 ml of juice at the end of the fourth months. But at this
storage time, its appearance was not acceptable any more. During
the storage timc which the samples were still acceptable, the least
% Vit. C retention (76.39%) was in the sample V 3. Values of the
least % Vit. C retention at both temperature were a little higher

compare to samples in part 5. This might due to the effect of BHA



Table 41 Chemical qualities of lime juice treated with

200 ppm potassium meta-bisulfite, 300 ppm potassium sorbate,

2 ppm BHA and ascorbic acid during 4 months of storage time.

A
e

Refrigerator Teuperatare

Storage o % Vit.C Vit,.C
Time PH Brix Acidity | mgy %Retention
(wk) 100 ml

0 2k 8.0 2432 64,71 100.0
2 2okt 8.0 7405 62,02 9543k
& 2.4 8.0 6.98 60,08 92,85
6 2.4 842 7 48 54,67 84 486
8 2.4 842 7432 5519 85429
10 2.4 8.0 7409 54,16 83 .70
12 2.4 8oL 701 55437 85457
14 2kt 840 707 50455 78412
16 24 8.1 6.99 48,0 74418
Be Room Temperature

0 2.4 8.0 RiPR 64471 100,0
2 2.4 8.0 6491 58427 90.05
Ly 2.4 8.0 6499 54480 8L .69
6 2ok 8.2 712 5079 78 49
8 24 8.1 7+17 50439 77487
10 24 8.2 7.16 L2.,12 65409
12 24 8ok 6.60 3k Lk 5% e 22
14 2.4 8.0 6.99 48,0 74418
16 2ot 8.0 6.98 3540 54409 |

92



95

Table 42 Physical qualities of lime juice treated with

200 ppm potassium meta-bisulfite, 300 ppm potassium sorbate,

2 ppm BHA and ascorbic acid during 4 months of storage time.

A. Refrigerator Temperature
Stor- % Colour Hedonic S5Scaling
agc T T : Browning .
Ti.;lc Yellc)\?:! White Grey Green lYellOW _rf\_PPearance A:eje?- ! Ranlk
(wis) I Red IVaEue
0 31.7 | 11,0 | 107 | 3446 | 12.6 0 - -
2 35,0 | 1267 | 1442 13542 269 0] 5,0 |Neither like
nor dislike
L 25¢5 | 6.0 | 13¢6'|38.3 | 1646 0 5.7 |Like slightly
6 21 Selt | M4e8 | 4143 14 b 0 6.0 i ti
8 33,8 | 847 | 15.4 | 321 5¢0 0 4,7 |Neither like
nor dislike
10 318 | 646 | 1441 | 3849 Beb 0 = -
12 32.6 | 7.2 | 116 | 3848 9.8 0 4,6 |Weither like
nor dislike
1"" 2900 5-2 122 58.8 1’-!-.8 + 5.3 i n i
16 27.5 | 7.6 [11348 13642 | 149 + 4.8 B u
B« Room Temperature
0 3147 | 1140 | 10.1 [ 34,6 | 12.6 0 - A~
5 | 31.8 [15.8 | 15.2 |31.3 | 5.9 | + 5.0 [Neither like|
nor dislike
LI' ‘]505 LI'oO 1!'}02 3‘,'{'.5 31 .8 ++ LI'.? L "
6 23.2 | 645 | 10,6 [ 35,0 | 24.7? 4+ 5.6 |Like slightly
8 | 3lha1 | 744 | 660 |32.5 | 2040 | 444+ 3.3 |pislike _i
noderately |
10 3%.5| 0 21.5 | 24,5 20.5 T+t - - i
12 33.2] O 24,01 191 | 23,7 SRRSO = %
14 32,0 | 0 29 | 2141 22.0 F+++ - -
16 - - - - - bttt - -




Table 43 Chemical gqualities of lime juice treated with

250 ppm potassium meta-bisulfite, 250 ppm potassium sorbate,

2 ppm BHA and ascorbic acid during L4 months of storage time.

A

10

Refrigerator Temperature

9L

Storage | o % Vit.C Vit.C
?iﬁ? PH Brix Acidity M8/, 00 ml %Retention
0 2ok 8.0 715 64,51 100,0
2 20k 80 525 63,46 98,37
b 2ok 8.0 716 59.02 91.49
6 20k 842 ZelR 61.65 95,57
8 24 8.0 7.15 59 54 92430
10 2ok 8,0 746 b1,77 6,75
12 2.4 8 a2 6.92 5732 88.85
14 2ol 8.0 702 51455 79491
16 2oh 840 6.95 46.50 72,08

B. Room Temperature

0 2.l 840 TS 6l 651 100,40

2 2k 7.8 6.85 5740 88.98

b 20k 8.0 6.99 50.49 78,27

6 2.4 8.2 715 52.99 82414

8 2.4 8.0 7.1k 9271 81471
10 2.4 842 7019 L5.31 70424
12 2.k 8.k 7005 43,3 6717
Ak 2ok 8.0 6.98 Lb 45 68,90
16 2.k 8,0 7« O 39,0 60,46
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Table 44 Physical qualities of lime juice treated with
250 ppm potassium meta-bisulfite, 250 ppm potassium sorbate,

2 ppm BHA and ascorbic acid during 4 months of storage time. -

A. Refrigerator Temperature |

Stor- % Colour i Hedonic Scaling
age T : Browning P
Time |Yellow!White | Groy |Green Yellow g 68
(wk) SiclQW, Wi 1 e Red Appearance Value' Rank
0 3048 116 | 10.0 139.3 8.3 0 - -
2 3542 | 134 | ket 13545 2.0 0 5.7 |Like slightly
e 25.9 52 |47 013845 | 134 0 6okt " "
6 24,0 4,8 F1he3 | h2e3 | 146 0 647 |Like moderately
8 34,6 7263 1715.% | 3848 4,0 0 5,2 |Neither like
nor dislike
10 31.8 666 | 14e1 | 3849 8.6 0 - S
12 3246 2,21 1164308 9.8 0 3.8 |Dislike
. slightly
14 291 5.1 1348 |37.6 | Ak.b + L,7 |Neither like
. nor dislikg
16 26.5 6.5 1303 3900 1"!’-? + 602 Lik.e Slightly
j

B. Room Temperature

) 30,8 | 11e6| 1040 | 3943 | 843 0 - -

2 32e¢3 13,1 14e5 | 3344 6.7 + 5.5 |Like slightly

bo| 1647 | 343| 1242 [36.0 |31.8 -+ 5.5 | » "

6 24,2 4,5 8.5 34.2 [2846 +4+ 5.4 |Neither like
nor dislike

8 3045 8,00 745 | 34e8 |19.2 4+ %,6 | Dislike |
slightly

10 33e5 0 21¢5 | 2te5 |2045 F++++ - A

12 | 33.2| 0 | 240 19.1 2347 P e &

% | 32,0 © 24,9 | 2141 |22.0 P o .

16 - - -~ - - Fhtttt - -




Table 45 Chemical qualities of lime juice treated with

300 ppm potassium meta-bisulfite, 200 ppm potassium sorbate,

2 prm BHA and ascorbic acid during 4 months of storage time.

L

fie

Refrigerator Temperature

Storage o % vit.C Vit.C
Time pH Bri s i
f;i) rix Acidity mg/ﬂOO w1 %Retention

0 2ok 748 6.93 63 .53 100.0
= 2.4 840 6475 60.77 95.66
4 24 8.0 7.08 60,65 95.47
6 2 8.1 7,08 61,00 96402
8 2ok 840 7,07 60,47 95,18
10 2ok 840 .13 56.46 88.87
L
. % Y b 7.0k 59, 93456
14 2.k 8.0 6.97 58.91 92473
16 2ok 748 6.50 45,83 721k
B, Room Temperature

0 2k 7.8 6.93 63453 100,0
2 2.4 748 7,00 59,04 92.93
4 - 2ok 8.0 6.97 54496 86451
6 2.4 8.0 7401 51470 81.38
8 2.4 8.0 6.99 48,53 76439
10 21 8.0 7 .09 43,89 69,09
12 2.4 Be2 6.92 Lo,22 6646
14 2k 7.8 6.76 L Lk 694,95
16 24 748 6.78 35.0 55.09

96
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Table 46 Physical qualities of lime juice treated with

%00 ppm potassium meta-bisulfite, 200 ppm potassium sorbate,

2 ppm BHA -and ascorbic acid during 4 months of storage time.

A. Refrigerator Temperature
Stor- % Colour ledonic Scaling
age -
iy | : Browni
Time : Yellow| ng |Aver-
Yellow White| G _
(i3 ellow itel rey|Green S .App6arance Vifﬁe Rank
0 21,0 111.4 9.7 1 38.21 9.7 0 - -
2 28,3 113,35 | 1401 37,9 6.5 0 4,3 |pislike
slightly
b 25,9 | 5.2 | 37,0/|>3845| 134 | © 5.9 |Like slithtly
6 24.7 | 5.5 | 4.2 41,0| 14.6 0 6.0 n i
8 34,6 | 7.3 | 15.3| 38.8] 4.0 0 4,6 |Neither like
nor dislike
10 31,8 | 6.6 | 141 | 38.9| 8.6 0 - - ;
12 32.5 | 941 9,8 39.0| 9.6 0 4,2 |Dpislike
slightly
11" 28-2. ?n? 131:3 3900 11.8 + 1‘“.? Neither like
nor dislike
16 2541 6.5 | 14,4 39.2| 14.8 # Skt " " I
1'
Bs Room Temperature
0 31,0 1114 9¢7 | 38.2| 9.7 0 - -
2 324 11240 | thelt | 33.3| 709 ¥ 4,5 |Neither like
nor dislike
L4 10,0 | 5.0 | 14.2 | 38.8| 32,0 ++ 6ot |Like slightly
6 20,7 | 7.8 8.5 34.8| 28.2 R Se1 |Neither like
nor dislike
8 2867 | 740 6.8 | 32.5| 25.0 4+ 3.9 |Dislike
slightly
10 355 | 0 21,5 | 2ka5| 20.5 b+ - -
12 3362 24,0 191 23.7 S - =
14 32,0 | © 2.9 | 21.1| 22.0 e+ - -
16 22 = - - = ++++++ - -
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which was an antioxidant. But there was not significant different
between samples treated with 2 ppm BHA and without BHA. Therefore
addition of BHA at this level would not necessary.,

Results from sensory test indicated that at refrigerator
temperature all three samples were still acceptable at the end of
fourth month whilst at the end of 2 months of storage time at room
temperature, general appearance of all samples were still acceptable

but the results from sensory test were not so good.
4,7 Effect of Corporated Air

Studying effect of corporated air which was introduced into
treated samples during storage test on the preservation of lime juic-
halves of the samples were poured out after a certain period of stora
time and were continually stored at room temperature for 4 weeks.
Qualities of these samples were presented in Table 47-49, The resul?’
was that corporated air enhanced rates of Vit. C destruction. % Vic.C
retention decreased very quickly to the value lower than 5% in ma~’
of the samples. The decreasing of Vit. C was very great compared to
samples stored for four months at room temperature without any corpo.-
rated air., It was evident that the presence of atmospheric oxygen
will greatly increase the rates of Vit. C destruction.

Samples that added with ascorbic acid had more intense of

brown colour compared to the sample that treated only with potassinm

meta-bisulfite and potassium sorbate. It due to the fact that brown -

is proportional to the level of ascorbic acid which was the pr-~--

of browning. (Clegg. 1964),
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Table 47 Qualities of treated lime juices which halves of
the samples were poured out after 6 weeks of storage time at room

temperature and were continually stored at room temperature for

it weeks.
% Vit  PitsC )
fenple TH 'jBr;Lx Acidity mg, %Reten- BromRTs
No « 100mL +i5n Appeeorance
III 1 2.4 1 8ok o 186 5.18 +dt
1112 2.4 | 8.2 7419 1.86 5,18 P
IIT 3 2.4 1 8.1 VA 1,56 5,24 P
v 1 2.4 | 8,27/ 719 223} 3.52 PP
v 2 2.4 | 8.0 7.26 2023 3.46 FIPITRr
Iv 3 2.4 | 8.1 2537 1086 2,88 Fob bk
v 1 2.4 | 8.2 7,30 1,86 2,87 PP
V2 2.4 8.0 31 1.86 2,88 P
V3 2.4 8.2 7420 | ® 186 2,93 P
!
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Table 48 Qualities of treated lime juices which halves of
the samples were poured out after 8 weeks of storage time at room

temperature and were continually stored at room temperature for

L weeks.
% . rit ;
SApLe PH oBrix Acidity mgj:;ézl %;:t;i- R
Noe tion Appearance
IIT 1 | 2.4 8.0 6470 1.60 Lok6 PRSP
III 2 | 2.4 8.1 K2 1478 4,96 b+
III 3 | 2.4 8.0 V25 1.78 5400 S
IV 1 | 2.4 8.1 6,92 2613 3436 PR
IV 2 | 2.4 8.0 |/ 7.29 1.78 2475 b+
IV 3 | 2.4 8.0 74Ok | V.78 2476 bt
v 1 2.4 8.0 L G B 1.78 2475 FH+++++
V2 | 2.4 8.2 7.2k 3.02 4,68 PR
V3| 2.k 8.0 7,08 1.96 3,08 FRRUPIFUFREE
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mable 49 Qualities of treated lime juices which halves of
the samples were poured out after 10 weeks of storage time at room

temperature and were continually storage at room temperature for

L weeks.

Sample b % Vit.C | Vit.C Rrowilng
No. | PH Brix| acidity|"€/100m1 %Rigﬁg‘ Appearance
III 1 | 2.4 8.0 700 179 k.99 P
TIITI 2 | 2.4 8,0 6.85 1.96 546 PR,
III 3 | 2.4 8.0 6.76 1.43 4,03 FETAE
IV 1 | 2.4 8.0 7407 6,61 | 10.42 PO
IV 2 | 2.4 8.0 6.95 12,41 | 19.21 P
I3 | 24 | 8.0 | 6a58 | 5.27 | 8.7 bbb

V1| 2.4 840 6.95 4,82 745 bl
V2| 2.4 841 6.89 172468 || 2741 SIS
! V3| 2.4 8.0 6.79 8.84 | 13491 P




105
4,8 Effect of Corporated Air and Changes of Storage Temperature

Studying the effect of corporated air and changes of storage
temperature which is the condition that might be happened during
consumer utilization, halves of the samples were poured out after
a certain of storage time at refrigerator temperature and were
continually stored at room temperature for 4 weeks.

Qualities of these samples were present in Table 50-52. It
ﬁas evident that high storage temperature would enhance rate of
Vit. C destrmction and also enhanced non-enzymatic brownings % Vit.C
retention in all treated samples at the end of the storage test were
very low compared to treated samples stored at refrigerator tempera-

ture without coporated air and any change in storage temperature.
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Table 50 Qualities of treated lime juices which halves of
the samples were poured out after 6 weeks of storage time at
refrigerator temperature and were continually stofed at room tem-

perature for 4 weeks.

samgle | gp | Brix Acfdity m;;t.c ;;:;:n‘ N
No. 100m% tion Appearance
.
ITI 1 | 2.4 8e0-f 7426 1.49 L,15 PN
IITI 2 | 2.k 8t {7,135 1458 L 4 PP
III 3| 24 Belt'| /6457 1.49 k.19 P
IV 1| 2.4 | 8.07|/7406 2.05 3423 U
2| 2.4 8o | 7a12 1.67 2.59 P
IV 3 | 2.4 8.0 | 6431 1.86 2.38 P
vl 2. | 8] 7.46 1.86 2.87 PR
v 2| 2.4 8e3 | 6493 k,09 6e3k4 b
V3 | 2ol 8e2 | 645k 2,05 322 I
: !
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Table 51 Qualities of treated lime juices which halves
of the samples were poured out after 8 weeks of storage time at
refrigerator temperature and were continually stored at room

temperature for 4 weeks:

sample | gy Cmrix Ac?dity o %122;3- s
No. mg/100ml ‘tioﬂ Appearance
IIT 1 2,41 8.0 707 1460 L 46 St
111 2 2.4 | 8.0 6,86 L.62 112,88 R
TII 3 2.4 | 8.0 711 1.78 5.01 RIS
v 1 2.k | 8.0 697 3.64 5,74 St
I 2 2ett | B4t 7.08 b, bl 6.88 4
v 3 2ok | 841 6475 231 | *3.58 PR

vV 1 2.kt | 8o Tele 2,06 3,19 F——
V2| 24| 8.0 | 7.08 Seis | 577 P
V3 2.4 | 8a2 6,46 5687 9.2k Fh bt
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Table 52 Qualities of treated lime juices which halves
of the samples were poured out after 10 weeks of storage time
at refrigerator temperature and were continually stored at room

temperature for 4 weeks.

& % VitsC | Vit.0

am : Browni
S Iife pH Brix Acidity mg/100ml %Rigig- Appeara:ie
IIT 1 | 2.4 8,0 7.02 1.61 L, L9 St
III 2 | 2.4 | 8.07] /6,95 1,43 3499 P
III 3 | 2.4 860 6.85 1,61 4,54 P
IV 1 | 2.4 8.0 6.88 4.55 23717 PN
IV 2 | 2.4 8.0 7401 6e52 10,09 P
IV 3 | 2.4 840 6477 10,36 16,06 PP,
V1 | 2.k 8.0 6.97 5.98 9.2k P
V2 |24 | 8.0} 7407 be73 733 T,

V3 | 2.4 7.8 6492 5.80 9.13 s
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