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Table 1. HPLC conditions for analysis of free sugar and organic acid
of greenhouse Satsuma mandarin juice

SZEA - ALt

Table 2. Brix and acidity values of greenhouse Satsuma mandarin
juice for sensory evaluation

Free sugar Organic acid
Detector RI(40°C) UV 210 nm
Column Econospere NH, 5U car-  Bio Rad Aminex HPX-87H
tridge (250 4.6 mm) (300 mm X 7.8 mm)

Eluent Acetonitrile : Water(70 : 30) 0.08N H,SO,
Flow rate 0.8 m//min 0.6 ml/min
Injection 10wl 10l

volume
Column 40°C 40°C

temperature

minAFo}E= 338 nmoll A 16~25 minAlelE 262 nmoll A &
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\Acid content group

I 1 m

Brix group

Brix I 0.45+0.04*  0.61+£0.04"  0.88+£0.13
8.0~10.6 (9.20£0.95)** (9.56+0.74)  (9.78+0.59)
Brix II 0.63+0.11° 0.89+0.06°  1.20+0.14°
11.0~12.8 (11.87+£0.68) (11.91+0.61) (12.02+0.55)
Brix I 0.80£0.12° 1.124+0.07"  1.51+0.14°
13.2~14.0 (13.58+0.58) (13.70+0.54) (13.78+0.62)

Values within the same column with different superscript letters are
significantly different at p<0.05 by Duncan's multiple range test. *av-
erage of acid content, **average of Brix.
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Table 3. Free sugar, organic acid and amino acid contents of greenhouse Satsuma mandarin juice

Soluble solids ~ Acid content [ .\ Lo

Free sugars (mg/g)

Organic acid (mg/g)

(° Brix) (%)

ructose sucrose glucose maltose

citric acid malic acid malonic acid succinic acid

10.8 0.74 14.6 20.52 19.10

15.26 0.98 13.60 0.67 2.49 3.10

Amino acid (mg/100 g)

Asp Glu Ser His Gly Thr Ala Arg

Cys Val Met Phe Ile Leu Lys Pro

155 11.7 789 325 367 399 5% 105

6.89 427 5.75 519 419 451 3.90 36.9

Table 4. Mean value and correlation coefficient between physico-chemical properties of greenhouse Satsuma mandarin fruit*

Mean Standard deviation Fruit weight Fruit width Fruit index color Flesh ratio Brix Acid content

pH  Brix/Acid

Fruit weight 103.21 23.37 0.762 0.130 0069 —0.205 -0.276 0.172 0.169 0.122
Fruit width 66.10 4.35 0.172 -0.011 -0129 -0.130 -0.175 0.214 0.133
Fruit index  131.32 9.87 -0.044 —0.203 0.015 0.063 0.097 -0.034
color 54.74 16.90 -0.125 0.295 —-0.363 0.318 0.563
Flesh ratio 79.24 2.00 —-0.050 0.093 -0.106 -0.122
Brix 11.29 1.92 0.395 -0.309 -0.407
Acid content 0.72 0.19 —0.882 0.852
pH 3.61 0.20 0.815
Brix/Acid 15.83 3.88

*Middle size(M) : 6.0~6.9 cm, n=500.
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Fig. 1. Relationship between acid content and pH of commercial
greenhouse Satsuma mandarin.
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Table 5. Regression analysis between acid content and pH of
commercial greenhouse Satsuma mandarin

variables regression equation R* F**
acid (Y)) vs. Y,=-0.724X,+3.36 0.881 489.2
pH (X)) Y,'=-0.89X,+0.02X,"+3.66 0.883 246.3

brix/acid ratio (Yz) ~ Y,=-3.631X2-9.796X1-0.709X12 0.867 85.2
vs. pH (X0, Brix(X,) ~ —0.279X22+2.998X1X2+15.003

*regression coefficient, ** F-distribution
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Fig. 2. Changes in hedonic score according to brix and acid content
of greenhouse Satsuma mandarin with low brix(9.5, [1—{1J), middie
brix(12.0, A—A) and high brix(13.7, #—m#).
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Physiochemical Characteristics and Sensory Evaluation of Greenhouse Satsuma Mandarin
Young-Ju Oh*, In-Ju Hwang, Chan-Shick Kim', Soan-Sun Kang' and Jeong-Sam Koh' (Department of Hotel Cu-
linary Arts, Halla College, Nohyoung-Dong, Cheju, 690-180 Korea; 'Department of Agricultural Chemistry,
Cheju National Untversity, Ara-Dong, Cheju 690-576 Korea)

Abstract : To assess the physiochemical characteristics of greenhouse Satsuma mandarin (Citrus wunshiu
Marc. var. miyakawa) produced in Cheju, were analyzed chemical compositions for fruits, external and
internal factors influencing the edible quality. Changes in organoleptic value according to brix and acid con-
tent were also evaluated. The ratios of sucrose : glucose : fructose in citrus juice were 2: 2 : 1.5. Citric acid
as the main acid in the juice represented about 70% of total organic acid. Most of the amino acids were found
to be nonessential amino acids. Deep yellow color of the citrus peel showed a significant relationship(r=0.563)
with brix/acid ratio of the citrus juice, indicating the ripeness of the fruit. Since the acid content showed high-
ly negative statistical relationship(r=-0.882) with the pH value of the juice, the pH value appears to be a
simple indicator for the sourness of the fruit in the field test. The fruits were divided into 9 groups based on
the brix/acid contents for sensory evaluation. The palatability patterns of each group changed depending on

the acid content. The optimal ranges of brix/acid content for acceptable taste were 11 and 0.5~1.0, respec-
tively.

Key words : greenhouse Satsuma Mandarin, quality properties, sensory evaluation, brix, acid, pH
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