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Fig. 1. Changes of weight of citrus fruits according to harvest date
and variety. - & —Miyakawa, —[]- Natsudaidai, — A —Grandis, - X
- Platymamna, —*—Sudachi, — @ — Aurantiun.
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Table 1. Correlation between fruit weight and harvest date

Correlation
y=9.2786x + 103.72 r=0.8764
y=17.033x +111.70 r=0.9841
y=33.060x + 172.76 r=0.9858
y=11.075x + 83.833 r=0.8923
y=5.1595x +17.982 r=0.8912
y=4.9667x + 73.075  r=0.9177

Variety
C. unshiu Marc. var. miyagawa
C. natsudaidai HAYATA
C. grandis OSEECK
C. platymamma. Hort. SWINGLE
C. sudachi
C. aurantiun LINN
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Fig. 2. Changes of flesh rate of citrus fruits according to the harvest
date and variety. — @ -Miyakawa, —[]-Natsudaidai, — & — Grandis,
— X —Platymamna, —*— Sudachi, — @ — Aurantiun.

Table 2. Correlation between flesh rate and harvest date

‘Correlation
y=-0.4696x" + 3.6789x + 72.13

Variety

C. unshiu Marc. var.
miyagawa
C. natsudatdai Hyypra

r=0.9402

y=-0.8427x"+ 9.1548x + 47.521 ¢=0.8926

C. grandis OSEECK  y=0.8542x + 58.805 r=0.9424
C. platymamma. Hort. y=-0.4833x+71.125 r=0.8432
SWINGLE

C. sudachi y=-1.3381x + 70.621 r=0.9823
C. aurantiun LINN y=1.4095x + 42.982 r=0.9079
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Fig. 3. Changes of juice rate of citrus fruits according to the harvest
date and variety. — @ —Miyakawa, —[]-Natsudaidai, — A —Grandis,
— X -Platymamna, —*—Sudachi, — @ — Aurantiun.

Table 3. Correlation between juice rate and harvest date

Variety Correlation

C. unshiu Marc. var.
miyagawa

C. natsudaidai Hayyara  y=0.3591x" + 33.036x + 20.054 r=0.9952
C. grandis OSEECK  y=-0.2131x +4.0512 r=0.9532
C. platymamma. Hort. y=-0.4684x°+5.0935x"- 12.9x  r=0.9432
SWINGLE +43.364

C. sudachi y=-0.4946x" + 5.8768x + 25.13  1=0.9656
C. aurantiun LINN y=1.3714x + 16.454 r=0.8748

y=-1.2679x"+10.790x + 36.72  r=0.9508
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Fig. 4. Changes of rind rate of citrus fruits according to the harvest

date and variety. - ¢ —Miyakawa, -[1-Natsudaidai, - A —
Grandis, — X - Platymamna, —*—Sudachi, — @ — Aurantiun.

Table 4. Correlation between rind rate and harves date

Variety Correlation

C. unshiu Marc. var.  y=-0.4696x"+ 3.6789x + 27.87  r=0.9402
miyagawa

C. natsudaidai Huygpra  y=-0.8429%" + 9.1548x + 52:479 1=0.8926
C. grandis OSEECK  y=-0.8596x + 45.144 r=0.9402
C. platymamma. Hort.  y=-0.4833x + 28.075 r=0.8432
SWINGLE

C. sudachi y=-1.3381x + 70.621 r=0.9824
C. aurantiun LINN y=-1.4095x + 57.018 r=0.9079
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Fig. 5. Changes of soluble solids of citrus fruits according to the
harvest date and variety. — @ —Miyakawa, —[J— Natsudaidai, — A
—Grandis, —X-Platymamna, —*—Sudachi, — @ - Aurantiun.
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Table 5. Correlation between soluble solids and harvest date

Variety Correlation
C. unshiu Marc. var. y=-0.1321x"+ 1.6859x + 5.34
miyagawa
C. natsudaidai Hyyara y=-0.0631x"+ 0.8798x + 8.2751 r=0.9585
C. grandis OSEECK  y=0.4036x + 7.0464 r=0.9844
C. platymamma. Hort. y=0.0196x" + 0.0577x + 9.4768  r=0.9950
SWINGLE

r=0.9966

C. sudachi y=0.0083x" - 0.0643x’ r=0.9887
+0.2774x + 8.2357
C. aurantiun LINN v=0.1929x + 8.1071 r=0.9435
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Fig. 6. Changes of acid content of citrus fruits according to the har-

vest date and variety. —@-Miyakawa, -[]-Natsudaidai, - & -
Grandis, — X —Platymamna, —*— Sudachi, — @ — Aurantiun.

Table 6. Correlation between acid content and harvest date

Variety Correlation

C. unshiu Marc. var.  y=-0.0754x"- 0.9048x + 3.78
miyagawa

C. natsudaidai Hayara  y=-0.0232x"- 0.1253x +5.458  r=0.9793
C. grandis OSEECK  y=-0.2105x + 4.3896 r=0.9492
C. platymamma. Hort.  y=0.0228x"- 0.4161x + 3.2767 1=(.9754
SWINGLE

C. sudachi

C. aurantiun LINN

r=0.9853

y=-0.3846x + 5.4706
y=-0.2302x + -5.5661

r=0.9790
r=0.9788
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Fig. 7. Changes of Brix/acid ratio of citrus fruits according to the
harvest date and variety. — ¢ - Miyakawa, —(]— Natsudaidai, — &
—Grandis, — X—Platymamna, —*— Sudachi, — @ — Aurantiun.

Table 7. Correlation between Brix/acid ratio and harvest date

Correlation
y=1.6226x + 0.556 r=0.9925

Variety

C. unshiu Marc. var. miyagawa

C. natsudaidai Hayara y=0.2856x + 1.3061 r=0.9552
C. grandis OSEECK y=0.2471x + 1.7904 r=0.8873
C. platymamma. Hort. SWINGLE  y=0.6741x + 2.5489 r=0.9752
C. sudachi y=0.3014x + 1.1843 r=0.9435
C. aurantiun LINN y=0.1519x + 1.3389 r=0.9650
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Fig. 8. Changes of vitamin C of citrus fruits according to the har-

vest date and variety. — - Miyakawa, —[J- Natsudaidai, — A ~
Grandis, - X ~Platymamna, —*—Sudachi, — @ - Aurantiun.

Table 8. Correlation between vitamin C and harvest date

Variety Correlation
C. unshiu Marc. var.  y=2.529x + 36.481 r=0.9679
miyagawa
C. natsudaidai Hyyara  y=0.1508x" - 2.4759x + 52.952  1r=0.9851
C. grandis OSEECK  y=1.9446x + 28.808 r=0.9715

C. platymamma. Hort." y=-0.6812x" + 4.3556x + 37.301 r=0.9760
SWINGLE
C. sudachi

C. aurantiun LINN

y=1.0539x%" - 4.8261x + 59.676
y=1.0491x +41.761

r=0.9769
r=0.8986
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Table 9. Changes of Hunter color values of citrus fruit rind ac-
cording to harvest date and variety

Citrus Harvest date

varieties® 9/24 10/10 10/28 11/11 11/23 12/12 12/27 1/15
L** 38.948 44.043 59.803 59.671 57.883 57.341
-7.855 6.837 18.639 23.826 30.470 32.082 - -
17.470 22.864 35.193 33.808 32.826 32.865
32.487 35.897 38.280 42.642 51.362 61.165 60.305 59.774
-6.741 -7.161 -7.508 -6.490 -4.586 11.911 17.374 19.622
11.851 13.720 17.697 20.663 26.232 34.220 34.400 34.123
29.473 29.998 30.433 33.088 37.87244.267 47.929 53.836
-5.339 -5.638 -5.935 -5.477 -4.859 0.384 14.505 24.382
9.357 10.545 11.975 13.920 17.222 22.209 26.598 29.769
36.131 37.100 52.563 54.592 55.857 56.276 56.632 54.795
-6.251 -6.347 4.302 11.680 15.281 19.059 23.509 26.187
14.942 16.983 29.114 29.615 30.747 31.259 31.938 30.689
27.867 32.624 48.404 55.565 58.313 57.383 56.732 56.248
-5.151 -6.456 1.138 7.872 23.499 27.956 32.280 28.870
8.447 13.527 28.087 23.499 32.509 32.227 32.131 31.452
30.743 32.157 32.991 38.037 43.160 44.319 45.405 46.872
-5.894 -6.328 -6.572 -7.511 0.957 3.140 12.922 22.529
b 11.18513.017 14.611 18.902 20.870 22.267 24.074 25.189
* Refer to Table 2 for the names of citrus varieties.

** Hunter color value : (L, lightness’; a, ‘red~ -green; b, *yellow~ -
blue)
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Quality Characteristics of Citrus Fruits According to the Harvest Date and Variety
Song Eun-Young, Young-Hun Choi, Kyung-Hee Kang and Jeong-Sam Koh™ (Cheju Citrus Research Institute,
Harye-ri, Namwon-up, Cheju 690-805, Korea, Department of Agricultural Chemistry, Cheju National Univ-

ersity, Cheju 690-756, Korea)

Abstract : Physicochemical properties of six cultivars of Cheju citrus fruits were investigated according to
the harvest date. The fruit index of Citrus. unshiu Marc. var. miyagawa, C. natsudaidai Haurs and C. sudachi
ranged from 1.14 to 1.38 with oval form. The fruit index of C. grandis OSEECK, C. aurantiun LINN and C.
platymanvma. Hort. SWINGLE ranged from 0.89 to 1.03 with a round form. The fruit weight showed the
heaviest in C. grandis, followed by C. natsudaidai, C. aurantiun, C. unshiu, C. platymamma and C. sudachi.
The rate of flesh showed the highest in C. unshiu, followed by C. platymamma, C. natsudaidai, C. sudachi, C.
grandis and C. aurantiun. The ratio of juice showed the highest in C. unshiu, followed by C. sudachi, C. pla-
tymamma., C. natsudaidai,, C. grandis, C. aurantiun. C. unshiu and C. platymammma, which showed a pos-
sibility to be used as raw materials for juices. The soluble solid and the Brix/acid ratio of all the varieties in-
creased as the fruits ripen. Especially those of C. unshiu and C. platymamma were high(10.39, 7.67) in full
ripe compared to other varieties. Acid content of C. natsudaidai, C. aurantiun, C. grandis and C. sudachi
was sustained higher than 3~5% from the middle of September to the middle of January, and there was the
possibility of manufacturing aromatic products like citrus vinegar. The C. sudachi contained the highest con-
tent of vitamin C, 77.48 mg/100 g. The correlation between vitamin C extraction and season was insignificant.
Rind and color value of all varieties were investigated, and the value of the L, a and b increased as the fruits
were ripen. The value of a of rind of C. natsudaidai Hun and C. grandis until the end of Ndyember was
negative. This means that their color was not presented by November since the chlorophyll was in the rind,
unlike the colors of the rind of C. unshiu, C. sudachi and C. platymamma which were completed by that time.

Key words : citrus fruits, variety, harvest date, quality characteristics
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