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Volatile Compounds of Juice Sacs in Citrus unshiu

Hidehito Takahashi, Hidenobu Sumitani, Yumiko Inada,
Daizo Mori and Yoshihisa Nakano*

After juice sacs of Citrus unshiu was separated to membrane and serum, volatile components
of each were collected using simultaneous distillation and extraction apparatus under reduced
pressure, and were identified by the capillary column GC-MS. Most of terpene hydrocarbons and
all paraffin wax existed in the membrane. While, terpene alcohols existed in the serum.
Aldehydes existed in both part of membrane and serum. Since terpene hydrocarbons coexist with
paraffin wax in a membrane, it is assumed that the aroma of canned mandarin orange is retained
for the long storage period.

Key words : Satsuma mandarin, Citrus Unshiu MARC. cv. Miyagawa-wase, canned Satsuma
mandarin, volatile compounds, GC-MS, terpenoid, paraffin wax, aroma.
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Table 1 Volatile compounds of membrane and serum of juice sacs in Citrus unshiu

Concentration, pg+kg'®

Peak g
No. Volatile compounds {DBF‘VIVax) TR =
Terpenoids
12 5-Myrcene 1163 7.5 —
15 Limonene 1197 715.6 9.5
20 r-Terpinene 1247 39.0 —
35  B-Caryophyllene 1608 3.9 =
41 a-Farnesene 1752 7.7 0.5
45 (E)-Geranylacetone 1 862 34.5 x=
51 B-lonone 1952 23.6 ==
36 UK (M*=204) 1703 33.1 =
39 UK (M™=204) 1732 800.1 23.6
40 UK (M™=204) 1738 30.2 =
42 UK (M =204) 1778 25.7 —
57 UK (M™=204) 2073 = 8.0
58 UK (M™=204) 2085 — 6.6
1720.9 48.1
Terpenoid alcohols
33 Linalool 1552 = 1.1
a7 a-Terpineol 1706 — 2.7
43 (E)-Carveol 1845 — 4.9
0.0 8.7
Alcohols
1 Ethanol 937 tr tr
3 (t)-Amyl alcohol 1017 187.2 10.1
b 2-Methyl-3-buten-2-ol 1044 — 36.2
7 Isobutanol 1 096 — 4.4
10 1-Butanol 1148 = 1.5
11 1-Penten-3-ol 1162 22.6 4.7
13 3-Penten-2-ol 1181 23.8 2.2
16 2-Methyl-1-butanol 1210 — 1.9
17 3-Methyl-1-butanol 1211 — 15.9
21 1-Pentanol I 255 8.5 1.4
23 (Z)-2-Penten-1-ol 1324 40.7 4.6
24 Prenol 1 326 = 9.2
25 1-Hexanol 1358 4.9 3.5
26 (Z)-3-Hexen-1-ol 1 389 — 18.5
28 1-Heptanol 1 461 = 0.6
30 2-Ethyl-1-hexanol 1495 — 10.9
34 1-Octanol 1 563 — 3.1
46 1-Undecanol 1871 == 1.1
48 Benzenemethanol 1 885 — 1.h
53 1-Dodecanol 1974 30.0 5.6

277.4 142.9
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Table 1 continued
Aldehydes
6 Hexanal 1082 78.1 2.7
8 (E)-2-Pentenal 1129 6.9 1.3
9 (Z)-3-Hexenal 1143 22.8 2.5
14 Heptanal 1185 == 1.2
18 (E)-2-Hexenal 1219 63.3 3.8
27 (E)-2-Octenal 1435 5.3 —
29 Furfural 1 466 — 5.9
32 Benzaldehyde 1529 — 1.1
38 Dodecanal 1716 74.0 34.4
250.4 52.3
Acids
44 Hexanoic acid 1850 27.1 14.4
52 2-Ethyl-hexanoic acid 1956 = 4.3
56 Octanoic Acid 2067 25.5 18.0
63 Nonanoic acid 2173 57.4 19.7
69 Decanoic acid 2279 53.0 9.9
78 Dodecanoic acid 2493 778.2 91.3
941.2 157.6
Ketone
22 Acetoin 1288 14.2 99.6
' 14.2 99.6
Hydrocarbons
50 Nonadecane (C19) 1 900 6.3 —
54 Eicosane (C20) 2000 91.1 —
55 Hydrocarbon 2053 120.1 —
59 Heneicosane (C21) 2100 821.7 —
61 Hydrocarbon 2151 151.8 —
62 Hydrocarbon 2166 101.2 =
64 Docosane (C22) 2200 973.4 =
66 Hydrocarbon 2 253 2656.3 T
68 Hydrocarbon 2 265 72.8 —
70 Tricosane (C23) 2300 4221.0 =
Tl Hydrocarbon 2324 149.4 =
72 Hydrocarbon 2330 33.6 =
73 Hydrocarbon 2 349 259.1 —
74 Hydrocarbon 2 367 1346.9 —
75 Tetracosane (C24) 2400 749.8 —
76 Hydrocarbon 2450 673.6 -
77 Hydrocarbon 2 465 96.2 =
79 Pentacosane (C25) 2500 1103.1 —
80 Hexacosane (C26) 2 600 268.1 =
81 Hydrocarbon 2 635 81.7 e
83 Heptacosane (C27) 2700 53.6 —_
14 030.6 0.0




Fig.1

continued

Table 1
Unknowns
2 UK
4 UK
19 UK
31 UK
47 UK
49 UK
60 UK
65 UK
67 UK
82 UK

1000 81.4 —
1028 920.2 14.6
1236 — 7.2
1521 — 6.8
1878 29.1 70.7
1 897 — 64.6
2 107 86.7 25.3
2 203 — 12.6
2 256 42.8 -
2 685 493.9
o 947.1 201.8
18 181.8 711.0

*Concentrations were calculated from total ion intensity by internal standard method

(IS=cvclohexanol) without response correction.
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Photomicrograph of longitudinal section of juice sac in Citrus unshiu Marc. cv. Miyagawa-

wase stained with 0.01% ruthenium red.
Magnification 6.6 X
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Fig.2 Photomicrograph of cross section of juice sac in Citrus unshiu Marc. cv. Miyagawa-wase
stained with 0.01%% ruthenium red.
Magnification 10 %
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