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Abstract

This study was performed to investigate the physicochemical properties of Korean Citrus sudachi fruit which
were harvested at different harvesting time(every 20 days from Sep. 3 to Nov. 8) and region(Seogwipo and
Cheju city area). The average weight of Citrus sudachi fruit harvested from Seogwipo area was as twice as
that of Cheju area at the same period. The moisture content in fruit peel increased by ripening of fruit, but
that of fruit juice showed no difference. The content of reducing sugar in fruit peel and fruit juice increased
2 times from Sep. 3 to Nov. 8. The content of crude fiber decreased both in fruit peel and fruit juice as
progression of ripening. Crude protein and ash contents decreased in fruit peel but revealed no differences
in the fruit juice during the same period. pH decreased in fruit peel and juice with its ripening. The content
of vitamin C decreased by ripening of fruit. The transmittance which is important quality factor in fruit juice
increased from Sep. 20 to Oct. 13. The content of free sugar increased about 2 times in fruit peel from Sep.
3 to Nov. 8 and showed 4 times increase in fruit juice at the same period. In the composition ratio of
mineral, Ca and K were abundant in the fruit peel, but only K was the most abundant mineral in fruit juice
than any others.
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Table 1. Physical characteristics of Citrus sudachi fruits by harvesting time and region.

Sample Seogwipo Cheju
Characteristics Sep. 3 Sep. 20 Oct. 13 Nov. 8 Sep. 3 Sep.20  Oct. 13 Nov. 8
Average weight(g) 30.1 34.1 41.6 46.7 14.0 17.4 21.8 25.1
Average diameter(mm) 40.1 41.7 459 46.7 31.7 330 349 35.1
Peel 27.8 30.3 28.1 28.7 335 31.1 319 28.9
Composition ratio(%) Seed 4.3 6.0 52 1.5 0.9 1.2 0.5 0.7
Flesh 67.9 63.7 66.7 69.8 65.6 67.7 67.6 70.4
Yield of juice extraction(%) 21.0 30.0 33.7 34.4 24.4 313 355 34.7
Table 2. L, a and b values of Citrus sudachi fruits by harvesting time and region.
Date of harvest
Sample
Sep. 3 Sep. 20 Oct. 13 Nov. 8
L 30.32+2.49 40.87 £4.31 41.341£9.09 63.81+1.71
Seogwipo a -6.59+1.44 9.18 £0.66 -8.31+1.27 18.80+10.93
b 17.44+4.31 35.58+7.39 35.99+4.89 57.101.06
L 29.42+2.05 37.824+2.63 54.25+8.25 63.88 +1.54
Cheju a -5.34+092 9.64+1.09 -5.52+3.39 18.48+11.48
b 15.744£2.27 2798 £5.82 443711242 54.57+4.16

Means of five replicationt S.D.
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Table 3. Proximate composition of Citrus sudachi peel by harvesting time and region. (unit: %)
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
Moisture 7541+1.02 74.13+1.52 77951039 78.72+0.83 74.02+042 77.45%£0.04 78.28%:0.37 76.02+0.28
Protein 1.95+0.05 1.89+0.04 159x001 152+0.01 1.70£0.01 1.36%0.03 14240.11 1.38+0.00
Fat 029+004 026£001 026001 03012001 0341004 0221000 0251001 035£001
Ash 0.79+0.01 081%+0.03 071+£002 058+000 120001 098+0.04 0782001 0.69+0.05
Crude fiber 3891003 3644002 3.15+006 3.00+0.02 3.78+001 344002 3.131004 2.98+001
Reducing Sugar 3.65+0.06 3954005 4.66+£002 572X+000 361+000 343%+006 4591003 6.13+003
Means of three replication = S.D.
Table 4. Proximate composition of Citrus sudachi juice by harvesting time and region. (unit: %)
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
Moisture 91.87+1.01 91.404+0.00 91.54+0.11 90.10£0.01 91.44+0.04 91.52+0.18 91.69:20.02 90.62+0.00
Protein 0.51+0.02 052+002 046+0.02 049£002 040%+0.02 036*+003 0432000 042x0.03
Fat 1.40+£001 1.10£0.00 1.10+0.03 1.11£0.02 1.76+001 125002 1.092001 1.09£002
Ash 022001 020%0.01 0231001 018000 024+002 0224000 0204000 0.16=0.00
Crude fiber 024£001 022£001 015+£001 0.13x001 024£001 022+001 0172001 0.13%£0.00
Reducing Sugar 0.85+0.06 0.82+0.03 1.32+001 18000l 085+005 0.74+0.00 1062000 1.80=0.00
Means of three replication = S. D.
Table 5. Chemical properties of Citrus sudachi peel by harvesting time and region.
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
pH 4501001 4301001 406£001 3431001 424+001 404+001 380+0.00 3.88+001
Acidity(%) 0.80+0.00 0774000 070001 0.821+0.01 0.861+0.00 088x0.00 080:%:0.01 0.931+0.00
°Brix 10.50+0.00 12.00+£0.00 12.25+0.00 1450%+0.00 11.00£0.00 11.5030.00 12.50:£0.00 15.00£0.00
°Brix/acid ratio 13.12 15.58 17.50 17.68 12.79 13.07 15.62 16.13
Vit.C(mg%) 79.35+1.59 7646+ 1.15 87.21+295 5394197 80.35+1.20 93.74+3.59 110931540 64.75+1.09

Means of three replication £ S. D.(vitamin C: two replication)
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Table 6. Chemical properties of Citrus sudachi juice by harvesting time and region.
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
pH 2.10+001 2061001 1901001 171000 205+001 1974000 191+001 1.77x0.0!
Acidity(%) 6.07+000 6.18+000 576xt0.01 5.65+001 678%x000 627000 584+093 512+0.00
°Brix 7.15£0.07 8.10+£0.00 890x0.00 9.70£0.00 7.75£007 800000 870%0.00 940%+0.00
°Brix/acid ratio 1.18 1.31 1.55 1.72 1.14 1.28 1.49 1.84
Vit.C(mg%) 36.4610.81 32.31£3.15 5570+3.66 32254274 33.33£255 40011250 51.86+6.83 36.76+1.44
Amino-N (mg%) 35421049 33.67:+0.00 32041049 33.10£0.00 32.62+0.50 28.06+0.00 28.17+0.00 27.11%0.49
Transmittance (%) 04+000 06%000 3.0+000 511000 04£000 22£000 394+000 64%0.00
Means of three replication *+ S. D.(vitamin C: two replication)
Table 7. Content of free sugar in Citrus sudachi peel by harvesting time and region. (unit: %)
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
Fructose 1.10£001 1.091£000 1244001 2.12+001 1.01£0.01 1.00+£000 165+001 211+0.00
Glucose 1.50+001 157£001 1.72+£001 3.02+0.01 1494001 1.49+0.00 2.10%0.01 3.02+0.01
Sucrose - trace 0.12+£001 0.6710.01 trace 0.06+£0.00 0.30x008 042£0.00
Total Free Sugar 2.60+£0.01 2.67+£0.01 3.00+001 5801001 237£000 255+0.00 404000 5.55+0.01

Means of two replication £ S.D.
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Table 8. Content of free sugar in Citrus sudachi juice by harvesting time and region. (unit: %)
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
Fructose 0.29+0.00 045+000 060+000 1.01+001 0362000 039£000 054+001 0.77+0.0!
Glucose 034+0.01 049001 0622000 1.01.£001 041£0.00 043000 0572001 0.79%0.01
Sucrose 028+0.01 039000 0.87+0.01 1.57+0.00 - 0.36+0.01 1.01£0.01 142£0.00
Total Free Sugar 0911001 1.33£001 2.09+£000 3.59+000 0771000 1.19+£001 2.12+0.00 298+0.0!

Means of two replication+ S.D.
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Fig. 1. Citric acid content of Citrus sudachi peel and
juice by harvesting time and region.
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Fig. 2. Malic acid content of Citrus sudachi peel and
juice by harvesting time and region.
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Table 9. Mineral content in Citrus sudachi peel by harvesting time and region.

(unit: mg%)

Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct.13 Nov.8
Ca 15176104 15041£1.0 1298016 10573+13 24147+04 23580%£10 15348+04 12545+04
K 253.59+2.1 205.65+09 138.12+09 96.71+£2.7 2240134 19849+3.1 14031+24 12899+14
Fe 1.10£0.9 1.30+0.2 1.62+0.1 1.431£0.7 1.65+0.5 1.50£0.9 1.51+£0.2 1.44+1.1
Mg  2381+02 20.12%12 1473£06 1623+00 5388+02 3462106 33.15+12 3442%08
Na 4253+09 4054+09 440105 4803+03 47.72+0.7 502406 5764%+19  47.22%08
Means of two replication = S.D.
Table 10. Mineral content in Citrus sudachi juice by harvesting time and region. (unit: mg%)
Seogwipo Cheju
Sep.3 Sep.20 Oct.13 Nov.8 Sep.3 Sep.20 Oct. 13 Nov.8
Ca 9.54+24 9.11x15 6.32+0.5 431£19 1227£13 6941 1.1 473+18 504104
K 6407t14 59.59+1.8 64.16%1.6 4658+13  7352+18  7555+34 5652%1.1 4745%29
Fe 1.07£0.8 0.75£0.7 0.53+0.2 052=x1.1 1.4310.5 0.63+08 052x1.1 055%16
Mg 11.30£1.0 94320 7.38+0.9 748+1.6 13.4610.2 1021£22  938x1.1  9.04%03
Na 20.85+0.7 2252+03  2046+03 1852104 5.55£0.6 179013 1024210 9.24%05

Means of two replication+ S.D.
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