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Flavor Improvement of Canned Satsuma Mandarin by the Supplement of the
Essences from Cold-pressed Oil of Satsuma Mandarin and Valencia Orange

Hidehito Takahashi, Hidenobu Sumitani, Yumiko Inada and Daizo Mori

Limonene and linalool being dominant characteristic aroma compounds in canned Satsuma mandarin (juice sacs
and syrup) decreased significantly by canning process. Linalool in the four commercial canned products were not
observed. Present study aimed to improve flavor of the canned Satsuma mandarin by supplement of the essence
which was prepared from cold-pressed oil of flavedo of the Satsuma mandarin (ESM) and the Valencia orange
(EVO). Linalool was maintained in high concentration in the canned products, in which the essence was added, after
four months at 37C. The similar effect was obtained in both essence. Furthermore, some volatile compounds such as
a -pinene, limonene, citronellol, perillaldehyde, 1-octanol, hexanal, and octanal and so on from the essence well main-
tained in the canned products during storage. As a result, the characteristic flavor of canned Satsuma mandarin has
been enhanced. In the paired preference test, most of panelists preferred the canned products with the essence to
one without the essence, significantly at the 1% level. There are no significant difference of the preference between
ESM and EVO.

Key words : Satsuma mandarin, canned food, flavor, essence, cold-pressed oil, Valencia orange, limonene, linalool,
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Table1 Volatile compounds of commercial canned products of Satsuma mandarin
il B
E—2 RS an" Yo Commercial canned products of Satsuma mandarin
&5 RIFIELE A i B i C & D, Ak
A company B co. C co. Deco.
Peak KI A — F¥— - A4 —
No. Compounds (DB RE 2=9o BRE ==sio BRE =2=s}o BE ==sto
-Wax) ¥ 5t 8 st -4 Fsg -4
Concentration  Log Conc. Log Conc. Log Cone. Log
pug/kg® odor unit pg/kg®odor wnit pg/kg'odor unit pg/kg'odor unit
Terpenoids(7 2/ 4 F3§)
10 Myrcene 1163 6.7 233 0.2 82 03 169 0.1
11 a-Terpinene 1179 0.9 49 34 32
12 Limonene 1197 3820 1438.4 22 1165.9 21 12739 21
15 y-Terpinene 1246 274 922 73.0 788
18 p-Cymene 127 33 8.1 162 106
19 a-Terpinolene 1284 1.7 8.4 53 6.0
45 GermacreneD 1722 1.9 - -
48 a-Famesene 1754° - 1.9 : 36
49 y-Cadinene 1768 29 38 36 51
37 Terpinens-ol 1611 - 43 37 22
40 P-Terpineol 1640 4.2 122 109 84
44 a-Terpineol 1707 377 996 838 76.6
51 (E)Carveol 1845 233 476 309 33.0
53 (Z)-Carveol 1876 93 174 122 114
52 Geranylacetone 1862 6.1 34 115 107
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Table1 Continued

43 UK(M'=204) 1702 & 56 6.0 52
46 UKM'=204) 1731 379 536 84.9 50.1
47 UKM'=204) 1737 1.5 3.5 3.5 2.5
548.6 18301 15234 1598.2
Aleohols (7 /b = —/L18)
1 Ethanol 937 9.7 6.1 358 188
2 t-Amyl alcohol 1017 10.0 8.7 11.6 70
3 2-Methyl-3-buten-2-o0 1044 1076 300.2 264.9 160.7
5 2-Methyl-1-propanol 1096 10.0 57 296 260
6 3-Pentanol 1111 - - 22 -
8 1-Butanol 1148 4.1 21 21.6 -14 5.8 20 29 22
9 1-Penten-3-ol 1162 1.1 26 10.0 -1.6 14.8 14 54 -16
13 2-Methyl-1-butanol 1210 84 44 232 321
14 3-Methyl-1-butanol 1211 25.1 109 919 64.1
16 1-Pentanol 1255 0.9 26 1.6 24 8.7 " 33 21
22 (Z)-2-Penten-1-ol 1325 6.0 80 62 31
23 3-Methyl-2-buten-1-ol 1326 17.9 417 370 25.0
24 1-Hexanol 1358 1.5 25 2.1 24 63 -19 26 23
25 (Z)-3-Hexen-1-ol 1389 73 -1.0 6.7 -1.0 55 -1.1 54 -1.1
30 2-Ethyl-1-hexanol 1495 1.9 86 - %
34 1-Octanol 1563 26 -1.6 1.6 -1.8 = -
214.1 4439 5435 — 356.4
Aldehydes (7 /7 & F8i)
4 Hexanal 1082 13 0.5 25 03 33 01 23 03
26 Nonanal 1399 - 1.7 = =
27 3-Furaldehyde 1430 tr 1.5 = =
29 Furfural 1466 1286.6 04 870.5 05 1498.3 03 1251.0 04
32 Benzaldehyde 1529 1.4 -14 28 -11 23 -12 1.7 13
35 5-Methyl-2-furfural 1578 19.4 26.0 259 14.0
42 2-Hydroxy-benzaldehyde 1685 - 4.0 = =
1308.7 509.0 1529.8 1269.0
Ketones (4 | »/8)
7 S5-Hexen-2-one 1130 - - 6.0 -
17 Dihydro-2-methyl-3(2H)-furanone 1266 18.0 30.2 25.8 17.0
20 3-Hydroxy-2-butanone 1288 613 105.7 2554 155.9
21 1-Hydroxy-2-propanone 1302 54 5.8 14.3 12.5
847 141.7 301.5 - 185.4
Lactone (72 b )
28 a-Angelicalactone 1436 - 1.6 - -
) 0.0 1.6 0.0 0.0
Ionones (3 / )
36 a-Isophorone 1607 3.1 35 - 28
38 PB-Cyclocitral 1634 12 1.6 26 30
55 P-Ionone 1952 3.0 o 3.6 43 5.5
73 8.7 6.9 1.3
Paraffin Wax
(#3574 T92R)
54 Nonadecane 1900 6.6 2.2 - 1.5
56 Eicosane 2000 22 311 224 21.6
57 Hydrocarbon 2054 220 17.1 193 321
59 Heneicosane 2100 939 66.0 75.3 1120
60 Hydrocarbon 2152 16.8 133 121 219
61 Hydrocarbon 2167 11.9 93 94 17.1
62 Docosane 2200 85.1 T2 3.7 105.2
64 Hydrocarbon 2252 2265 184.8 1943 290.7
66 Tricosane 2300 299.7 219.5 265.7 359.0
67 Hydrocarbon 2324 25.2 235 23.8 345
68 Hydrocarbon 2349 17.5 14.8 136 24
69 Hydrocarbon 2366 937 85.6 79.9 1152
70 Tetracosane 2400 49.0 363 387 543
71 Hydrocarbon 2449 524 314.1 331 66.3
72 Pentacosane 2500 736 60.9 62.2 774
1096.1 1150.7 ) 9235 13312
Miscellancous (£ Ofth)
31 2-Furyl methyl ketone 1509 673 70.2 102.8 821
41 Furfuryl alcohol 1665 18.1 8.5 324 432
58 Octanoic acid 2067 7.4 52 8.0 -
) 928 839 143.2 1253
Unknowns (REIERKS) o
33 UK 1547 . 55 9.6 9.2
39 UK 1635 18.5 8.1 438 17.1
50 UK 1776 1.1 35 45 23
63 UK 2204 - 184.3 238.1 183.6
65 UK 2267 83 6.3 5.0 9.5
73 UK 2526 372 29 1.3 240
74 UK B 2565 26.3 352 161 28.0
o1.4 263.8 328.4 2187
34457 48354 33002 31505

MBI IX R (1. S. = cyclohexanol) 12X D EKEEHIIES 344 A VMED SEME L.

WAL, (1997) @k (4). - HHET.

Concentrations were calculated from total ion intensity by internal standard method (I. S.=cyclohexanol) without
response correction.

Sakamoto et al. (1997) (4) ; -, Not detected.
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x2 w2 A > (Citrus unshiu MAagc. cv, Miyagawa-wase) DAEDIL L5, EMIA Ty L2 X, mMHIH
Yxoyy ARFEMLUAERM I A > EREOMIREEN S

Table2 Volatile compounds of fresh juice sacs, the essences of Satsuma mandarin and the canned Satsuma mandarin
(Citrus unshiu Magc. cv. Miyagawa-wase) which contained the essence of Satsuma mandarin

BE pg/kg "
Concentration, pg/kg *
4 IybyA e, RERRRT
Fresh Essence Canned products, Storage time ki
g—y an'yYO =i, 1AM 37+2C, 4»AM
*#5 srh FRFFHENR Room temp. Imonth 37+2°C, 4months
Peak Compounds KI Ty¥sR TybyR A -
No. wrry BN &En i o &wm 2=yhD
(DB- Xt
Wax)  Juice Satsuma  Without With Without With Log.
sacs mandarin  essence essence essence essence  odor unit
Terpenoids (7 /L2 / A F¥H)
4 a-Pinene 1020 - 145130 - 210.0 - 49 0.3
8 B-Pinene 1106 1.8 13539 1.1 8.5 - -
9 Sabinene 1121° - 60414 - 253 - -
14 Myrcene 1163 22 365793 25 4836 38 389.8 1.4
15  o-Terpinene 1179 - - 1.1 - - 55.9
17 Limonene 1197 482.6 28217620 401.9 26534.4 416.9 133343 3.1
20 1, 8-Cineol 1211 - - - - - 26.4 13
22 y-Terpinene 1246 2.5 18941 235 98.3 148 74.8
25  p-Cymene 1271 11.6 14834 11.9 44.8 12.2 475 0.6
26  a-Terpinolene 1284 0.9 8715 1.6 11.7 2.5 118.8
39 5-Elemene 1477° 8.2 14552 1.0 68.2 - 39.2
41  Copaene 1501° - 3746 - 16.3 - 14.5
43  p-Cubebene 1547 " 7719 - 5.4 : -
47 p-Elemene 1600° 4.6 18777 - 246 - 120
48  P-Caryophyllene 1606 1.7 16395 1.8 58.8 B 18.4
53  a-Caryophyliene 1680 1.5 4462 0.5 13.7 - 10.7
60  GermacreneD 1722° 7.0 27330 4.7 39.0 Tr 7.1
65  a-Famesene 1754° Tr 15565 12 26.2 Tr 325
67  y-Cadinene 1768 11.6 11105 18 378 - -
44 Linalool 1552 16.1 1980700 9.9 2832.0 - 168.9 14
49  Terpinen-4-ol 1611 4.0 46240 1.8 200.6 - 107.5
50  p-Terpineol 1640 - - - - - 183.8
58  a-Terpineol 1707 9.1 397286 11.2 1045.6 41.1 2640.1 0.9
69 Citronellol 1772 - 61985 - 100.9 - 228
72  Nerol 1808 - 56392 - 953 - 12.2
73 (E)Carveol 1845 6.7 46936 123 82.0 131 375
74 Geraniol 1855 - 73001 - 147.9 - 40.4
76  (Z)Carveol 1876 B 17136 - 309 - 16.6
85  p-Elemol 2090° - 67454 B 76.7 - 424
40 Citronellal 1483 - 76316 - 09 - -
55 (Z)-Citral 1690 - = 242377 - 21.0 - 4.5
63  (E)-Citral 1740 - 399327 - 70.1 - 9.8
71 Perillaldehyde 1797 - 113876 - 168.6 - 60.8
52  Citronellyl acetate 1666 - 22657 - 42.0 - 39.5
66 Gerany acetate 1762 Tr 27128 - 59.7 - 15.8
57  UK(M™=204) 1702 22 19382 34 283 Tr 25.0
61 UK(M'=204) 1731 86.7 38845 5 299.6 = 393.1
62 UK(M'=204) 1737 23 38543 - 223.1 - 25.0
64  UK(M'=204) 1747 - 78690 . 151.9 2 93.4
70  UK(M'=204) 1776 3.0 21203 37 31.1 21.7

692:3 32790111 496.9 334148 504.4 18147.6

Alcohols (7 /L3 — L)

2 Ethanol 937 . 19760 2.8 15.0 - 19.4 37
5 2-Methyl-3-buten-2-0l 1044 15.7 - 47.1 679 726 84.1
7 2-Methyl-1-propanol 109 4.5 < 92 111 14.1 153
12 1-Butanol 1148 Tr . 1.2 S 48 1.0 27
13 1-Penten-3-ol 1162 5.4 s 49 44 6.6 6.2 -1.8
16  3-Penten-2-ol 1182 = . 56 7.7

18  2-Methvl-1-butanol 1210 13.4 - 16.0 - 17.2 -
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Table2 Continued

19  3-Methyl-1-butanol 1211 53.4 - 64.1 - 68.6 -
23 1-Pentanol 1255 13 & 2.0 = 34 2
30  (Z)-2-Penten-1-ol 1325 25 “ 4.0 5.5 37 3.0
31  3-Methyl-2-buten-1-ol 1326 7.6 = 127 16.6 14.5 18.3
32 1-Hexanol 1358 43 26606 39 49.0 37 44.4 11
33 (Z)3-Hexen-1-ol 1389 12.8 64061 14.5 115.6 12.1 84.1 0.8
36  1-Heptanol 1461 - 2821 2 7.2 = 73
45  1-Octanol 1563 - 108905 1.1 177.3 = 167.9 0.2
68  1-Decanol 1769 - - - - = 1576
81  Perilly alcohol 2018 2 8584 - 15.2 - 55.7
82  (E)-Nerolidol 2046 s 7484 . 16.6 - 6.2
120.9 238221 183.5 501.4 226.9 678.2
Aldehydes (7 /L7 EFE)
6  Hexanal 1082 3.2 18676 - 54.7 = 22.1 0.7
10  (E)-2-Pentenal 1129 13 - 1.0 11 = 2
11  (Z)3-Hexenal 1143 2.8 - “ . " 5
21  (E)2-Hexenal 1219 23 - 3.1 - i =
28  Octanal 1291 = 211858 - 554.6 - 132.6 23
34  Nonanal 1399 0.7 73736 - 172.4 = 39.1 1.6
37  Furfural 1466 4.7 = 22.9 295  1054.0 1041.8 0.5
42  Decanal 1503 = 581275 x 964.7 - 2873 1.6
46  5-Methyl-2-furfural 1578 = - = . 5.7 6.9
51  (E)-2-Decenal 1649 - 3415 . 8.3 - -
59  Dodecanal 1716 5 78913 = 156.1 - 73.8 2.1
15.0 967873 27.0 1941.4  1059.7 1603.6
Paraffin Wax (#3574 797 X)
77  Nonadecane 1900 1.4 % 13 43 - -
79  Eicosane 2000 19.0 S 13.7 17.2 12.7 14.5
83  Hydrocarbon 2051 33.1 - 23.7 21.9 17.8 17.9
86  Heneicosane 2100 141.9 = 90.6 108.4 103.0 100.8
87  Hydrocarbon 2149 29.8 - 18.9 235 20.4 25.6
88  Hydrocarbon 2164 26.4 % 16.7 29.1 133 229
90  Docosane 2200 133.9 - 83.0 110.9 98.0 80.4
93  Hydrocarbon 2253 413.7 - 260.6 299.4 2498 287.6
95  Tricosane 2300 496.8 - 292.0 361.6 2783 3295
96  Hydrocarbon 2323 48.6 = 30.4 27.7 29.8 22.1
97  Hydrocarbon 2349 30.7 - 19.5 24.2 21.4 17.0
98  Hydrocarbon 2369 203.1 = 1273 138.3 137.4 144.8
99  Tetracosane 2400 75.5 - 446 60.4 60.5 54.8
100  Hydrocarbon 2449 67.3 - 39.6 46.5 49.7 473
101  Pentacosane 2500 103.6 - 575 76.4 75.2 80.6
1824.8 0 1119.4 13503 11673 1245.8
Miscellaneous (£ fth)
1 Acetic acid ethyl ester 885 - - - e 62.7 84.1
3 Chloroform 1018 6.6 - 1.4 Tr 22 Tr
24  Dihydro-2-methyl-3(2H )= 1266 = - - & 14.8 17.1
furanone
27  3-Hydroxy-2-butanone 1288 109.8 - 105.7 1185 140.7 117.7
29  1-Hydroxy-2-propanone 1302 % - - 5 7.8 6.2
84  Octanoic acid 2067 = - w & 29 320 20
116.4 0 107.1 1185 231.1 257.1
Unknowns GR R ERL4ST)
35 UK 1443 0.9 - 1.9 1.1 = 0.7
38 UK 1467 - 3973 = = . -
54 UK 1685 = 6274 i 17.3 = 15.6
56 UK 1698 = 11871 = 22.1 : 9.0
75 UK 1866 - 23131 = 14.9 - 10.4
78 UK 1951 - 7150 = 10.0 - Tr
80 UK 2006 - 14724 - 8.2 i P
89 UK 2196 - 2929 s 5.9 - 46
91 UK 2204 - 3561 - 8.7 - 9.1
92 UK 2243 - 65072 - 81.4 - 376
94 UK 2266 16.6 4333 10.5 10.1 56 6.3
102 UK 2528 14.6 51327 10.2 40.7 11.5 15.8
32.1 194345 22.6 220.4 17.1 109.1

2801.5 34190550 1956.5 37868.3 3206.5 22041.4

A II AR (1. S.=cyclohexanol) (X O BEHRIIEET &4 4 LM SEIE L.

BEGEFEOBLLIOEREZ O LIZHMLA,  © AL, (1997) WK (4). Tr EME. - HREHLET
Concentrations were calculated from total ion intensity by internal standard method (I. S.=cyclohexanol) without
response correction; " Concentrations based on the weight of canned vesicles: ©  Sakamoto et al. (1997)

(4); Tr, Trace: -, Not detected.
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=3 i 2 4 > (Citrus unshiu Marc. cv. Miyagawa-wase) OAEDW L L5, AL TAL YTy r A, N
VyyTHL Y Iyt AZFEMLZERM I 7 7 w6 OREERS

Table3 Volatile compounds of fresh juice sacs, the essences of valencia orange and the canned Satsuma mandarin
(Citrus unshiu Marc. cv. Miyagawa-wase) which contained the essence of valencia orange

BE, peg/keg °
Concentration, ug/kg *
£ LybUA frah, ERERER®
Fresh Essence Canned products, Storage time °
E—z ANyYID T =R, 15Am 37:2°C, 4u A
#3 5% E3 5315 Room temp. 1month 37+2°C, 4months
Peak Compounds K1 R 7 TykUA TybvR A
No. »Lry ALy EFM i &EiFm mn 2=vt®
(DB- ESE ¢
Wax) Juice Valencia Without With Without With Log.
sacs orange essence essence essence essence  odor unit
Terpenoids (F /L2 /A )
4 a-Pinene 1020 = 25921 . 43.7 = 0.4 -1.4
8 B-Pinene 1106 1.8 5145 i 4.5 - -
9 Sabinene 1121° - 16069 - 6.5 - -
14  Myrcene 1163 32 2010 2.5 168.3 3.8 99.5 0.8
15 a-Terpinene 1179 - - 1.1 8.9 - 14.4
17 Limonene 1197 4826 5417809 401.9 8942.9 416.9 4240.5 26
20 1, 8-Cineol 1211 - - - 13.3 - 11.1 0.9
22 y-Terpinene 1246 215 11567 23.5 63.3 14.8 39.8
25  p-Cymene 1271 1.6 5809 119 24.4 12.2 22.8 0.3
26  a-Terpinolene 1284 0.9 789 1.6 9.8 25 31.5
39  5-Elemene 1477 82 9674 1.0 41.4 - 34.1
41 Copaene 1501° - 2906 - Tr - -
43 B-Cubebene 1547 - 2118 - 2.6 - -
47  B-Elemene 1600° 4.6 3306 - 6.8 - 63
48 p-Caryophyllene 1606 1.7 15201 1.8 20.0 - 4.1
53  a-Caryophyllene 1680 1.5 13303 0.5 14.4 - 12.6
60 GermacreneD 1722° 7.0 11303 4.7 17.3 Tr 49
64  a-Famesene 1754° Tr 19747 1.2 476 Tr 48.9
66  y-Cadinene 1768 11.6 33329 1.8 58.4 . -
44  Linalool 1552 16.1 1205731 9.9 1410.5 . 103.2 1.2
49  Terpinen-4-ol 1611 4.0 18897 1.8 70.0 - 34.0
S0 P-Terpineol 1640 . - 2 - - 44.0
58  a-Terpineol 1707 9.1 243817 11.2 441.8 41.1 1051.5 0.5
68  Citronellol 1772 - 41572 - 54.6 - 13.6
il Nerol 1808 - 29430 - 443 - 5.2
72 (E)Carveol 1845 6.7 17167 12.3 36.4 13.1 26.0
73 Geraniol 1855 - 37168 - 77.4 - 22.5
75  (Z)Carveol 1876 - 7515 - 14.1 - 122
84  p-Elemol 2090° - 36315 - 20.3 . 15.5
40  Citronellal 1483 - 64937 - 0.6 - -
55  (Z)<Citral 1690 - 163238 . 9.2 - Tr
63  (E)<Citral 1740 - 244689 - 15.1 - Tr
70  Perillaldehyde 1797 - 66427 - 80.1 - 28.9
52 Citronellyl acetate 1666 - 13151 - 21.0 s 23.0
65 Gerany acetate 1762 Tr 15720 - 16.6 - 5.4
57  UKM'=204) 1702 22 10251 3.4 15.1 Tr 6.5
61 UKM'=204) 1731 86.7 - - - - -
62 UK(M™=204) 1737 23 . - - - =
69  UKM'=204) 1776 3.0 4085 3.7 5.2 - -
692.3 7816116 496.9 11826.4 504.4 5962.4

Alcohols (7 /L=—/)LEH)
Ethanol 937 - 30768 2.8 225 - -
5 2-Methyl-3-buten-2-ol 1044 15.7 - 471 65.9 72.6 73.8
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Table3d Continued

7 2-Methyl-1-proparol 1096 45 - 92 10.2 14.1 14.9
12 1-Butanol 1148 Tr - 1.2 - 4.8 51 -2.0
13 1-Penten-3-ol 1162 54 - 4.9 6.8 6.6 1.5 -1.7
16 3-Penten-2-0l 1182 - - - - 5.6 1.5
18 2-Methyl-1-butanol 1210 13.4 - 16.0 - 17.2 2.7
19 3-Methyl-1-butanol 1211 534 - 64.1 109.9 68.6 109.6 0.4
23 1-Pentanol 1255 13 - 2.0 - 3.4 -

30 (Z y2-Penten-1-0l 1325 2.5 - 4.0 53 3.7 3.3
31 3-Methyl-2-buten-1-0] 1326 7.6 - 127 16.0 14.5 17.3
32 1-Hexanol 1358 43 325 39 58 3.7 84 -1.8
33 (Z }3-Hexen-1-0l 1389 12.8 568 14.5 16.8 12.1 55 -1.1
36 1-Heptanol 1461 - 1192 - 36 - 34
45 1-Octanol 1563 - 94367 1.1 129.8 - 117.8 0.03
67 1-Decanol 1769 - - - - - 57.8
80 Perilly alcohol 2018 - 2830 - 10.8 - 249
81 (E )-Nerolidol 2046 - 5848 - 8.7 - 4.4

120.9 135898 183.5 412.1 226.9 464.1

Aldehydes (7 L7 £ %) )
6 Hexanal 1082 32 1207 - 11 - 4.9 0.09
10 (E )-2-Pentenal 1129 13 - 1.0 1.8 - -
11 (Z }3-Hexenal 1143 2.8 - - - - -
21 (E y»2-Hexenal 1219 23 - % | 71 - -
28 Octanal 1291 - 226108 - 333.1 - 104.6 22
34 Nonanal 1399 0.7 59182 - 89.7 - 214 1.3
37 Furfural 1466 4.7 - 229 254 1054.0 997.6 0.5
42 Decanal 1503 - 4771271 - 602.7 - 157.0 1.9
46 5-Methyl-2-furfural 1578 - - - - 5.7 5.6
51 (E')-2-Decenal 1649 - 3155 - 4.8 - -
59 Dodecanal 1716 - 83221 - 84.8 - 28.0 1.7
15.0 850144 27.0 1156.5 1059.7 1319.1
Paraffin Wax (/574> 727 2) -
76 Nonadecane 1900 1.4 - 13 4.2 - -
78 Eicosane 2000 19.0 - 13.7 15.4 12.7 10.7
82 Hydrocarbon 2051 331 - 23.7 24.8 17.8 15.8
85 Heneicosane 2100 141.9 - 90.6 1143 103.0 109.2
86 Hydrocarbon 2149 29.8 - 189 21.0 204 21.6
87 Hydrocarbon 2164 26.4 - 16.7 242 133 20.9
89 Docosane 2200 133.9 - 83.0 110.7 98.0 94.7
92 Hydrocarbon 2253 413.7 - 260.6 317.8 249.8 306.8
94 Tricosane 2300 496.8 - 292.0 413.5 278.3 4173
95 Hydrocarbon 2323 48.6 - 30.4 31.6 29.8 25.0
96 Hydrocarbon 2349 30.7 - 19.5 25.2 214 214
97 Hydrocarbon 2369 203.1 - 127.3 149.8 137.4 148.9
98 Tetracosane 2400 75.5 - 44.6 68.5 60.5 60.7
99 Hydrocarbon 2449 67.3 - 39.6 532 49.7 63.6
100 Pentacosane 2500 103.6 - 575 89.0 75.2 84.7
1824.8 0 11194 1463.2 1167.3 1401.3
Miscellaneous (% M 1f1) )

1 Acetic acid ethyl ester 885 - - - - 62.7 108.3
3 Chloroform 1018 6.6 - 1.4 Tr 22 Tr
24 Dihydro-2-methyl-3(2// - 1266 - - - - 14.8 14.9

furanone

27 3-Hydroxy-2-butanone 1288 109.8 - 105.7 108.6 140.7 140.8

29 1-Hydroxy-2-propanone 1302 - - . - 7.8 9.1

83 Octanoie acid 2067 - - - - 29 15.7 23
116.4 0 107.71 - ) 108.6 231.1 288.8

Unknowns (R FEEMK )

35 UK 1443 0.9 - 1.9 23 - 0.8

38 UK 1467 - 2235 - - - -

54 UK 1685 - 1144 - Tr - -

56 UK 1698 - 6711 - 9.4 - 3.2

74 UK 1866 - 13905 - 11.4 - 53
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Table3 Continued

77 UK 1951 ~ 3632 - 4.5 - Tr
79 UK 2006 - 49396 - 12.8 - -
88 UK 2196 - 1454 - 6.8 - 5.9
90 UK 2204 - 2083 - 5.2 - 4.7
91 UK 2243 - 3040 - 314 - 16.1
93 UK 2266 16.6 4755 10.5 12.3 5.6 85
101 UK 2528 14.6 26260 10.2 23.7 11.5 17.0
32.1 114615 226 119.8 171 61.5

2801.5 8916773 1956.5 14966.5 3206.5 9497.2

* o REEIIAEREREES: (I S.=cyclohexanol) (& b REMIELT &4 4 MEM,SFEL:.

bORBEREFEOW L IOERE D LICRM LA, ¢ HARSL. (1997) L (4). Tr KR - HHE

*  Concentrations were calculated from total ion intensity by internal standard method (I. S.=cyclohexanol) without
response correction; *  Concentrations based on the weight of canned vesicles; ©,  Sakamoto ef al. (1997)
(4); Tr, Trace: - Not detected.

R4 WM I Azt ARG & BTN S O 25 WA BRI X B MR SERRS R
Table4 Preference of judges for the canned Satsuma mandarin without the Satsuma mandarin essence* or the
canned Satsuma mandarin with the Satsuma mandarin essence* by the paired preference test

# R

@B Judges
Samples B # &
Number Percent

BHI ATy ZEEMO I B v Hik
The Canned Satsuma mandarin without the Satsuma 14 %o
mandarin essence

BN Ay RENMD I H oS

The Canned Satsuma mandarin with the Satsuma mandarin B4+ 70.8
essence
& &t
100.0
Total =

* mEERTE 2T, 4 ARFSNLLOERBRICAVE:.  ** 1 %0HEBKETHEED Y.

* The cans were thermostated for four months at 37+ 2 T for use for test. ** Significant difference at the 1 % level.

RS Ny THLY Iy b ARG L SSRGS O 2 SR REREE I X 2 MRS R
Table5 Preference of judges for the canned Satsuma mandarin without the Valencia orange essence* or the canned
Satsuma mandarin with the Valencia orange essence® by the paired preference test

OB

=B Judges
Samples E # # A
Number Percent

Ny I T7ALY YTy Z\EMO I 7 v EHik
The Canned Satsuma mandarin without the Valencia 12 25.0
orange essence

WLy Iy THL Iyt ABNMO I H v

The Canned Satsuma mandarin with the Valencia orange 36" 75.0
essence
& &
100.0
Total “

Y OEEEIE37E 2T, 4 HRFESA L ORHBRICHVW:.  *t 0L%OEEKRETHEEEDD.

* The cans were thermostated for four months at 37+ 2C for use for test. ** Significant difference at the 1 % level.
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=6 BEMIAYOIy Y AL L IRSL YV TA LY YOy AZHRIMLERMN I 7 v HEEO 2 AITFRERE

12 & B Wi AR R

Table6 Preference of judges for the canned Satsuma mandarin with the Satsuma mandarin essence® or the the Valencia

orange essence* by the paired preference test

&
E o Judges
Samples B & &
Number Percent
BRI A oy AEMORN 2 7 6
The Canned Satsuma mandarin with the Satsuma mandarin D 60.4
essence
NLrI7ALr Iyt ARNOIERM I 7 ~{Hil
The Canned Satsuma mandarin with the Valencia orange 19** 39.6
essence
& &
Total 48 100.0

* w7+ 2T, 4zﬁ1%ﬁéﬂf:%®%%ﬂ§i:ﬁﬁwt. “» FEERL.

*  The cans were thermostated for four months at 37 = 2C for use for test. ** There is no Significance.



