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Summary

‘Suisho -buntan’ (Citrus grandis [L.] Osbeck) fruits were treated with 0, 20 and 40 ppm ethylene for
72 hr in the dark. After the treatment, the coloring and the secondary metabolites (naringin and volatile
compounds) of ‘Suisho-buntan’ fruits were investigated. The 20 and 40 ppm ethylene - treated fruits
advanced degreening of the fruit, compared with the untreated fruits. Analyses for naringin and volatile
compounds by HPLC and capillary GC and GC~MS, respectively, revealed that ethylene treatment or
the exposure period had no effect on the amount of naringin and the flavoring compounds of cold-
pressed oils (CPO) in the fruits. These results suggest that exposure of ‘Suisho-buntan’ to 20 and 40
ppm ethylene for 72 hr is useful for degreening of fruit for shipment to the market.
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4 :DB-WAX # + €35 —# 5 4 (0.25mm i. d. X 60
m, 025 um/EE), # 5 LiEE:70°C (2min)—>2C-
min~' — 230 °C (20 min), AFKALFEE 250°C, it
seERE 950°C, F 4 U T—H R BE HAFE:1.0ml-
min”!. £, EHSHELTLEER U GC4&HT GC-
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5, 2000).
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Table 1. Changes of the color indices L, a and b during 0 to 30 days of storage at 28 °C .

0 day 3 days
Treatment
L a b L a b
0 ppm 70.22 = 7.25%a" -16.56 * 2.23a 4591 £ 3.08a 73.65 + 6.55a -14.17 = 3.58a 48.58 * 3.06a
20 ppm 70.73 = 7.35a -16.86 = 2.29a 46.01 = 3.32a 79.02 = 3.20b -7.35%3.23b 52.79 = 3.13a
40 ppm 70.09 + 6.64a -17.78 £ 2.21a 47.10 = 3.04a 78.71 = 3.19% -7.33 + 2.14b 53.79 £ 2.97a
6 days 10 days
Treatment
L a b L a b
0 ppm 75.09 £ 5.88a -12.40 = 4.20a 49.68 = 2.48a 75.67 + 5.41a -12.27 = 1.18a 49.90 £ 2.20a
20 ppm 80.25 £+ 1.50b -5.36 £ 1.57b 51.03 = 2.68a 80.87 + 3.63b -5.20£ 1.71b 50.87 = 1.39a
40 ppm 80.15 + 2.29b -5.63 £ 1.21b 53.09 = 1.52a 80.78 £ 3.47b -5.27 % 2.38b 5222+ 1.92a
20 days 30 days
Treatment
L a b L a b
0 ppm 75.92 £ 2.05a -11.21 = 1.03a 50.93 = 1.23a 76.33 = 1.14a -941x212a 5225+ 2.10a
20 ppm 80.53 = 1.79b -5.32+0.81b 53.21 = 1.25a 80.58 £ 1.29b -532+ 0.41b 53.23 * 1.88a
40 ppm 80.69 £ 2.00b -529%1.27b 53.03 = 1.23a 80.73 £ 1.15b -5.26 £ 0.47b 53.23 = 1.82a

*Data are means * SE (n=15).
YDifferent letters in the same columns indicate significant differences (P<0.05).
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Fig. 1. Naringin concentrations in Citrus grandis fruits treated

with or without 20 and 40 ppm ethylene for 72 hr. Vertical
bars represent SD of the mean (n=3).
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D UFUGRIEB, I0BEECRIIREBEOSRARLL
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27, COXIIEKHROBEREDIS, KFT 5 B
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EE - EMMTET - R, 29BBORS ERE L
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(Crowell, 1997; Gould, 1997; Nakaizumi &, 1997) T
HY, FFEBEZEL T 86.66 ~88.43% 0D mEE TR

HHoFTEIRSTEROEAIZ S > 7 (B2FK).
DL, TFLVUNBIZE-T KETF7 D
ROV EBICREIN D, BREBH7ISAF
BT 2 ERERS ORBHT = F L v EIC
Lo THEEINLVLEVIRREEL -, KE - Bk
(1984) 1z, oy ay IAVICBONTEEDORBE L4
BEBEERIGICEBTVFEe KB, TVa—LVEH 127
NVEOEESREDHBRII >V THE LTS, 1o,
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Table2. Changes in composition of cold - pressed oil from ‘Suisho-buntan’ fruits with or without ethylene treatment for 72 hr.

0 day 3 days

Compound

10 days 20 days 30 days

0 ppm 20 ppm 40 ppm 0 ppm 20 ppm 40 ppm O ppm 20 ppm 40 ppm O ppm 20 ppm 40 ppm

Rt (min) [1.14F [1.01]

[L47] [1.30] [1.25] [153] [1.56] [0.90] [1.14] [1.29] [0.79] [0.80] [1.00]

The terpene hydrocarbons

a - Pinene (11.53) 1.11Y 102 106 110 110
Camphene (1291) t* tr tr tr tr
B —Pinene (1441) 050 038 040 045 044
Sabinene (1474) 013 012 013 013 013
Myrcene (16.17) 169 173 173 174 172
a -Phellandrene (16.63) 0.04 0.05 0.04 003 0.04
a - Terpinene (17.32) 010 010 010 010 0.10
Limonene (19.11) 87.29 88.05 88.12 87.72 87.85
B —Phellandrene (19.24) 119 120 120 119 117
v - Terpinene (2091) 620 532 552 578 582
p-Cymene (22.10) 005 004 004 004 0.05
Terpinolene (22.86) 031 023 026 029 029
S -Elemene (33.76) tr tr tr tr tr
3 - Cubebene (3794) tr tr tr tr
B —Caryophyllene  (42.73) 0.04 004 0.04 0.04 004
Germacrene-D (49.69) 0.04 0.05 0.05 0.05 0.04
6 - Cadinene (52.40) 0.04 005 004 005 004
The oxygenated components
Albehydes
n- Octanal (22.75) 024 023 022 023 023
Nonanal (29.08) 0.02 0.01 001 002 002
Citronellal (34.54) 0.02 003 003 003 003
Decanal (3581) 024 023 025 026 023
Neral (47.68) 0.06 0.07 007 007 007
Geranial (50.72) 0.12 013 014 015 0.14
Alcohols
Linalool (3863) 012 012 012 013 0.12
a - Terpineol (48.64) 0.10 010 011 o011 010
Elemol (58.27) 0.02 002 002 003 002
Esters
Octyl acetate (34.11) 0.05 0.04 004 005 0.04
Geranyl acetate (51.87) 0.02 0.02 0.02 002 0.02
Other
trans - Limonene oxide (33.75) 0.02 001 002 002 0.02

1.10 114 1.15 1.17 1.11 1.00 1.01 1.02
tr tr tr tr tr tr tr tr
040 047 052 057 042 038 041 044
013 013 014 014 013 012 012 0.12
1.75 1.66 1.71 1.69 1.74 1.66 1.66 1.66
004 003 0.04 004 004 004 004 004
009 010 012 011 010 0.09 009 010

88.37 87.94 B86.66 8695 8824 8748 8843 87.69
1.19 097 119 120 121 117 119 120
541 596 678 637 560 556 563 582
004 004 005 006 004 005 0.09 005
021 027 020 030 021 015 0.16 019

tr tr tr tr tr tr tr tr

tr tr tr tr tr tr tr tr
004 004 005 004 004 005 004 004
004 005 005 004 004 004 0.04 0.04
003 0.04 005 004 004 004 004 004
022 023 027 025 022 021 022 022
002 001 001 002 002 001 001 002
003 002 003 002 003 004 003 003
021 022 023 024 021 020 020 022
006 006 007 006 006 006 005 005
012 012 015 012 012 013 013 0.13
0.11 011 014 0.12 011 0.12 011 0.12
009 010 o011 010 010 0.09 0.08 0.10
002 002 002 002 002 003 002 0.02
003 004 004 005 004 005 003 004
002 002 002 002 002 002 002 002
002 001 002 002 002 002 002 002

“The yield (%) of CPO to the flavedo.
YThe constituents of the CPO are shown in w/w%.
*Trace (peak area less than 0.005%).
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