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Reduction of Bitter and Sour in Tangerine

using Egg Shells
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ABSTRACT

The purpose of this research was to study a method of debittering crange juices in a
continuous process using natural egg shells and batch process using treated non protein egg
shells. In continuous process, space velocity of 2 min™ with 60-80 mesh sizes were used in
this experiment to obtain a maximum reduction 33.05% limonin 17.85% naringin and 76.62%
citric acid contents. When all column volume were combined, there was a net 0.38% loss of
vitarnin C and the color values change was little. In a batch process using egg shells treated
with 209% KOH, It was found that a maximum of limonin content would be obtained 15%
of egg shells with 60-80 mesh in sizes of orange juices were applied for an hour of reaction
time. At this condition, the contents of limonin, naringin, citric acid were decrease 33.55%,
24.46% and 30.73% respectively, but vitamin C was loss 7.98%, Sensory evaluation of
limonin in orange juices and distilled water were evaluated. Panelists said that bitterness
of limonin in orange juices and distilled water were significantly correated directly with
limonin contents in orange juices and distilled water (1*=0.93 and 0.95 respectively).
However they can detect the bitterness in distilled water better than in orange juices. The
shelf life of treated and untreated canned orange juices were storaged at 4 C for 3 months.
The results showed that the storage times has affected for limonin, naringin, vitamin C
contents. (P < 0.05). The untreated canned orange juices color were higher than those of batch
processed canned orange juice using natural and non protein egg shells.
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Figure 1. Flow diagram of continuous
reducing bitter and sour
processing and accessories.
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Table 1. Average percentage of reduction value of the amount of limonin, naringin, citric
acid and ascorbic acid with 20-40 mesh, 40-60 mesh and 60-80 mesh of natural
egg shells under continuous process of various values of space velocity,

% Reduction

Size Space
(mesh)  velocity Limenin Naringin Citric acid Vitamin C  ° Brix™
(min™)
20-40 2 21.38°%¢ 9.79% 78.80° 1.28° 11
(3.83) (1.05) (0.04) (0.36)
4 18.07° 8.11% 74.419 1.15% 11
( 0.09) (0.74) (0.83) (0.18)
6 21.19% 8.95% 72.34° 0.64% 11
(1.76) (0.59) (0.81) (0.18)
40-60 2 29.41%° 15.58° 77.21° 0.38° 11
(1.91) (1.19) (0.21) (0.18)
4 27.90° 12.11° 74.499 0.26% 11
(1.80) (1.93) (0.42) (0.38)
8 22.54% 10.38% 73.82¢ 0.25° 11
(0.20) (0.£7) (0.42) (0.60)
60-80 2 33.05° 17.85% 76.62% 0.38° 11
(2.18) (0.98) (0.21) (0.18)
4 25.65" 10.22% 75.89° 0.18° 11
(0.11) (0.15) (0.42) (0.18)
8 26,1254 8.63° 71.77° 0.64% 11
{0.35) (1.05) (0.83) (0.18)

a,b,c... means the different letters in the same column are significantly at p < 0.06
NS : not significantly at p > 0.06
() means the standard deviation of two replications in parenthesis



- v oA
182 o1g : U9 27 atfud 3

NINYIAN-AULIBU 2540

910 Table 2. #HIITAAINIIVUAN
A19we9d (AE)

o & w =d ¥ t
maglndifsanunnfoegiznin 0.68-1.38

Ygaunasslet il

' ol o
wepandnldsulas@ndosauanaigiums

Tadvoandanwsl (Undl, 2539) emiin

nnudenlvannsagadudsaiiunaing
¥ . v an o
WU B-cryptoxanthin ifumvidnfldddy
umhdy videnlfenliynuinaeaymauazyn
A L3 ﬁ W e
Vanaimindnyuansngadusniag

¥ 1 J Y 7 4 1=
Idetrufiunaududr  msnnldentad

Table 2. Color difference values (AE) between the orange juices treated with natural
egg shells under continuous process and control.
Column fractions (bed volume)
Size Space
(mesh) velocity 1 2 3 4 5
(min™)
20-40 2 1.31%%(0.00)  0.93%(0.13) 1.33°(0.11) 1.17%°(0.08) 0.68"(0.06)
4 0.86%(0.02) 1.03°(0.08) 0.75™(0.13) 0.80"(0.05) 0.76%(0.25)
8 1.09%(0.21) 0.63™(0.02) 0.60"(0.08) 1.00%(0.02) 0.89°°(0.11)
40-60 2 0.94%(0.19) 0.828"(0.04) 1.12°°(0.19) 0.95%(0.18) 0.825"(0.05)
4 1.38%0.21) 1.13%°(0.13) 1.27*°(0.06) 0.92%°(0.05) 0.97%(0.04)
6 1.00°%0.01)  1.00°%(0.01) 1.08™(0.04) 0.70%(0.08) 1.19*°(0.03)
60-80 2 0.00°°(0.06) 0.85%(0.23) 1.00%(0.21) 0.83%"(0.08) 0.62™(0.08)
4 1.08°(0.08) 0.96%(0.10) 1.01°%(0.10) 0.88%(0.22) 0.88%(0.12)

0.92%(0.08)

1.01%(0.08)

0.98%(0.18)

0.719(0.04)

0.828%(0.12)

a,b,c...means with different letters in the same column are significantly at p < 0.05

() means the standard deviation of two replications in parenthesis
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Table 3. Average percentage of chemical and physical compositions of orange juices in a

continuous process using natural egg shells and batch process using natural egg

shells and non protein egg shells.

Compositions Continuous process Batch process Batch process
using natural egg  using natural egg using non protein

shells shells egg shells

Amount of egg shells/ 1:10 15:100 15:100

Volume of orange juice

Size (mesh) 80-80 80-80 80-80

Reduction of limonin(%) 33.05 31.58 33.55

Reduction of naringin(%) 17.85 24.02 24.46

Reduction of citric acid(%) 76.62 74.05 30.73

Reduction of vitamin C(%) 0.38 17.30% 7.98

" Brix no change no change no change

Color no change no change no change

* do not include in nitrogen atmosphere
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Table 4. Average percentage of reduction values of the amount of limonin, naringin,

citric acid and ascorbic acid of the orange juices freated with various sizes of

non-protein egg shells under batch process.

% Reduction

Size Amount Time
(mesh) (g) (min) Limonin Naringin  Citric acid  Vitamin C
20-40 10 30 3.13%(1.07)  2.81e(0.77) 10.24%(0.85) 2.98f(0.96)
60 5.47%(0.65)  9.24d(2.31) 12.65d(0.85) 1.018(0.71)
16 30  10.46%(2.08) 15.76c(2.31) 23.50°(0.86) 9.72“’(1.05)
60  20.93°(1.31) 14.81c(0.85) 24.10°(0.00) 5.24¢(0.35)
40-60 10 30 2.84"(1.21) 7.61d(0.00) 24‘.40"(0.42) 5.98°(0.71)
60  8.43'(0.15) 13.50¢(0.77) 24.40°%(0.42) 6.48%(0.00)
15 30 7.007(0.42) 14.68c(0.77) 30.12%(0.00) 6.98¢%(0.71)
60 31.72%(0.27) 20.11b(2.31) 30.12°(0.00) 8.48%%(1.41)
80-80 10 30  643%(0.14) 7.07d(2.31) 20.48%0.00)  5.48%(0.00)
60  23.43°(0.79)  9.78c(3.42) 20.48°(0.00) 8.77°%(1.01)
15 30 15.20%0.23) 23.91a(0.00) 30.12%(0.00)  9.97%(0.70)
60  33.55°(0.00) 24.46a(0.77) 80.73%(0.86) 7.98*9(0.71)

a,b,c...means the different letters in the same column are significantly at p < 0.05

( ) means the standard deviation of two replications in parenthesis
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Table 5. Color difference values (AE) between the orange juices treated with non protein

egg shells under batch process and control.

Size Amount Time Color difference values™
(mesh) (2) (min) (AE)

20-40 10 30 1.37+£0.11
60 1.45+0.16

15 30 0.73+0.06

60 1.44+0.62

40-60 10 30 1.30x0.09
60 1.02+0.43

15 30 1.47+0.09

60 1.41+0.11

80-80 10 30 1.85+0.02
80 1.18+0.12

15 30 1.16x0.09

60 1.46x0.08

NS : not significantly at p > 0.05
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Table 6. Changes of amounts of limonin, naringin, citric acid and ascorbic acid in the
three conditions treated orange juices during storage period of 3 months at 4 C.

Sample Storage Limonin  Naringin Citric acid  Vitamin C
time (day) (ppm) (ppm) (%) (mg./100ml.)

Control 0 6,688 313.64°®  0.43° 28.01°
7 7.14 306.82°%¢  0.43° 27.55%
14 7.37% 209527  0.42? 25.58%
21 7.65" 295.45%7  0.43° 25,92%
28 8.15° 317.05*  0.43° 23,635
42 8.31% 302.28"¢  0.42? 24.05%"
56 8.65° 3045579 0.41° 23.81%"
86 9.14% 314.78°  0.41? 22.188"
Treated orange juice 0 5.02™ 206.00%"  0.27° 24,75%
in batch process 7 5.26™ 275.008"  0.27° 24.28%
using natural egg 14 5.65' 285.23%  0.26° 23.12°%"
shells 21 615"k 262.50% 0.27° 21.89™
28 6.41%" 284,09  0.25° 21.42"
42 6.68% 27573 .25 29,41 h
58 7.22%f 287.50°%  0.26° 21.24"
86 7.34%" 282,32 o.26° 20.78!
Treated orange juice 0 5.26™ 284.09%"  0.31° 23,69
in batch process 7 5.64" 271.59" 0,317 23.35
using non protein 14 6.04 284,09 0.31° 23,12°%N
egg shells 21 628" 254.55° 0.31° 21.95M
28 6.29" 260.32"  0.31° 21.48"
42 7,17% 271.50"™  0.31° 21.01Y
56 7.42%f 268.18" 0.30° 21.01Y
86 7.52% 270.45"  0.30° 21.01Y

a,b,c...means the different letters in the same column are significantly at p<0.05
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Table 7. Changes of the color difference values (AE) of canned orange juices in the three

conditions treated orange juices during storage period of 3 months at 4’ C.

Storage time Color difference values (AE)

(day) Control Treated orange juice Treated orange juice using
using natural egg shells non protein egg shells

7 1.968" 1.18N 1.18'

14 2,068 1.98°f" 117

21 2.18°%8h 2.34°0¢%8 1.52"

28 2.5300defE 2,568 2.14°fE"

42 2.725°0f 2.992%d 2,514

56 2,99 2.66%¢0f 3.14%%

86 3.76° 9.gPedef 3.4%°

a,b,c ...means the different letters in the same column are significantly at p < 0.05
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Figure 3. Profile of the changes of the
amounts of limonin in the three conditions
treated orange juices during storage period
of 3 months at 4" C.
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