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Hyun-Yu Lee, Ho-Moon Seog, Young-Jung Nam and Dong-Hyo Chung

Food Reseavch Dnstitude/AFMC, Suwon

Dept o Food Technologyv/Chung-Ang ['nir.,

Scoul

Abstract

The Physicochemical properties of six varieties of domestic orange and orange juices which were grown

and produced in Korea, were analyzed their qualities, including taste evaluation based on the amount and

the ratio of sugar and acid.

The physicochemical properties of mandarin were as follows soluble solid

10~11° Bx, total acidity(.76~1.20% ratio of sugar and acid7.9~13.8 Sugars of orange are mainly composed

of sucrose, glucose, fructose. The sucrose content of mandarin was a little higher than that of sweet orange.

The organic acids in orange were mainly citrate and malate. The content of these two acid in oranges were

0.8-1.4%. Mandarin type oranges tastes more sour than sweet orange. Hesperdin existed 30.8-67.5mg% in

oranges. Naringin, one of the bitter components, was not detected n both varieties. The optimum sweetness

and acid content were determined hased on the results of sensorv evaluation.
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Table 1. Mandarin varieties used for experiments

Varieties Date harvested
Early ripe Hungin 1983
Sambo 1983
Medium ripe Namgam 1983
Late ripe Imonju 1983
Chungdo 1983
Hagul 1983

EFAL AR ARFod AHEEHT de FA

mandarin®

£
dlo
fnu

ql 4t sweet oranges 5T EL =
3 Abell A H-oF wbol 20°Co) A 3l
o, @ AEEF gEFas AAEER, dES
B, ¥4A4FLEEE AFAAM o F

Q3 24-¢ Table 29 2t}

rﬂ
X
>
ll
fr
_?_4‘
3

FARE

ZAAE AAZY ¥ pulper finisher(Sterling Co.,
model VL3514, U.S.A)E °14 #F, a4 o
HEHHo) ol fslion &L AFFH7)(a-Lavel
Co., model CT-1B, Sweden) & &3« 55Bxeid
22 sl

Table 2. Formula of commercial orange juices in
Korean market

Products Ingredients of orange juices

name

A Reconstituted orange juice 50%, sugar,
citric acid, vitamin C

B Reconstituted orange juice 50%, fructose,
citric acid, vitamin C

C Reconstituted orange juice 50%

D

Reconstituted orange juice 40%, fructose,
vitamin C

Reconstituted orange juice 100%, sugar

Reconstituted orange juice 100%, sugar

Reconstituted orange juice 100%, no sugar add
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Table 3. Chemical composition of mandarin and commercial orange juices
. Soluble Acidity* Ratio of pH Vitamin C Total Specific
Juices solid (Bx) (%) Bx/acid (mg%) sugar (%) gravity
Mandarin var.
Early Sambo 10.5 0.84 11.9 3.8 31.63 9.15 1.041
Hungjin 10.5 0.76 13.8 3.5 38.67 10.10 1.042
Medium Namgam 10.0 0.81 12.3 3.8 29.36 9.96 1.039
Late Imonju 11.0 1.25 8.8 3.6 40.46 9.77 1.044
Chungdo 10.0 1.26 7.9 3.5 27.35 7.90 1.040
Hagul 10.0 1.1 3.2 3.3 30.30 7.55 1.037
Commercial
[** A 12.0 0.79 15.2 3.7 19.04 9.22 1.050
B 12.0 0.67 17.9 3.5 43.54 9.57 1.054
C 13.0 0.78 16.7 3.6 32.01 10.84 1.058
II D 12.0 0.78 154 3.3 37.99 9.63 1.050
IIT E 115 1.00 11.5 3.8 23.69 8.88 1.047
F 11.5 1.04 1.1 3.7 31.56 8.76 1.047
v G 11.0 0.91 12.1 3.8 39.60 8.01 1.045
H 11.0 1.09 10.1 3.8 38.56 7.84 1.045

* Calculated as citric acid

**I;Reconstituted orange juice 50%,
II;Reconstituted orange juice 40%

III;Reconstituted orange juice 100%, added sugar
IV;Reconstituted orange juice 100%. no sugar
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Fig. 1. The HPLC chromatogram of free sugar in citrus juices

Table 4. Contents of free sugars in mandarin, sweet orange and commercial orange juices (%)

Juices Glucose Fructose Sucrose Total sugar
Raw
Earley Sambo 1.47 (20.9)* 0.96 (13.7) 4.59 (65.4) 7.02
Hungjin 1.68 (20.5) 1.29 (15.8) 5.22 (63.7) 8.19
Medium Namgam 1.41 (20.5) 0.69 (10.0) 4.77 (69.4) 6.87
Late Imonju 1.53 (19.9) 1.08 (14.1) 5.07 (66.0) 7.68
Chungdo 1.20 (18.1) 0.69 (10.4) 4.74 (71.5) 6.63
Concentrated
Mandarin 7.00 (14.9) 11.80 (25.2) 28.10 (59.9) 46.90
Sweet orange 8.80 (19.2) 14.20 (30.9) 22.90 (49.9) 45.90
Commercial
| A 3.75 (38.9) 4.74 (49.2) 1.14 (11.8) 9.63
B 1.65 (22.8) 2.28 (31.5) 3.30 (45.6) 7.23
C 3.21 27.1) 3.26 (27.5) 5. 39 (45.4) 11.86
1I D 3.60 (34.8) 5.94 (57.4) 0.80 (7.7) 10.34
III E 2.91 (31.9) 3.77 (40.6) 2.60 (28.0) 9.28
F 2.55 (27 .4) 3.72 (39.9) 3.05 (32.7) 9.32
v G 2.64 (30.6) 3.27 (37.8) 2.73 (31.6) 8.64
H 2.88 (34.5) 3.66 (43.9) 1.80 (21.6) 8.34

* Ratio of total sugar
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Fig. 2. The HPLC chromatogram of organic acid in
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Table 5. Contents of organic acid in mandarin, sweet orange and commercial orange juices (%)

Juices Citric acid Malic acid Total acid
Concentrated
Imonju 1.01 (90.9)* 0.10( 9.1) 1.11
Chungdo 1.02 (95.3) 0.05 ( 4.7) 1.07
Mandarin 1.44 (93.5) 0.10 { 6.5) 1.54
Sweet orange 0.82 (77.4) 0.24 (22.6) 1.06
Commercial
I A 0.69 (85.2) 0.12 (14.8) 0.81
B 0.60 (89.6) 0.07 (10.4) 0.67
C 0.66 (98.5) 0.07 ( 1.5) 0.73
I D 0.61 (87.1) 0.09 ( 2.9) 0.70
I E 0.90 (78.3) 0.25 (21.7) 1.15
F 0.89 (84.0) 0.17 (16.0) 1.06
v G 0.94 (81.7) 0.21 (19.3) 1.15
H 0.90 (78.0) 0.26 (22.0) 1.18
* Ratio of total organic acid
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Fig. 3. The HPLC chromatogram of naringin and hesperdin in citrus juices
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Table 6. Contents of naringin and hesperidin in man-
darin, sweet orange and commercial orange juices
(mg%)

Juices Naringin Hesperidin
Concentrated
Imonju n.d* 54.0
Chungdo n.d. 74.2
Mandarin n.d. 67.5
Sweet orange n.d. 30.8
Commercial
I A n.d. 23.4
B n.d. 26.1
C n.d. 23.0
Ir b n.d. 19.8
I E n.d. 36.5
F n.d. 18.9
v G n.d. 16.7
H n.d. 32.9

* n.d.: not detection
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