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Volatile Flavor Components of Cultivated Radish
(Raphanus sativus L.) Sprout

Mi-Ran Song
School of Food and Nutrition, Chonju Kijeon Women’s College

Abstract

The consumption of radish(Rhaphanus sativus L.) sprout, which is Cruciferae family, is increasing
because of its pungent flavor and taste. Its volatile components were analyzed by SDE (simultaneous
steam distillation & extraction) method and P& T (purge & cryogenic trapping) method. As a solvent,
diethyl ether and diethyl ether : pentane mixture(2:1, v/v) were used in SDE method, and diethyl ether
in P&T method. Analyzing by GC and GC-MS, the major component was sulfur compounds(19 species,
peak area 76.6%) with diethyl ether, sulfur compounds(15, 44.0%) and hydrocarbons(23, 23.8%) with
diethyl ether-pentane mixture in SDE method. Also, hydrocarbons(25, 84.1%) was major component in
P& T method. The major volatile component of fresh radish sprout were n-heptane, methy! pentane and
that of boiled radish sprout were 4-methylthio-3-butenyl isothiccyanate, methyl mercaptane, 2,3-dimethy!
disulfide. Low molecular volatile components were detected more by P& T method, but types and relative
quantities of volatile components were measured less comparing to SDE method.

Key words: volatile compounds, radish sprout, n-heptane, 4-methylthio-3-butenyl isothiocyanate.
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Table 1. Operating conditions for GC / GC-MS analysis

GC GC-MS
Mocel Shimadzu GC-17A Shimadzu GCMS-QP5050
Column Fused silica capillary column Fused silica capillary column
(CBP-1, 0.22mm X 0.25m) (CBP-20, 0.22mm X 25m)
Injector temp. 250°C 120C
Detector temp. 260°C -

25°C (5min)
Column temp.
— 250°C(3.5min)
He(1ml/min)

Detector FID

Carrier gas

Split ratio 1:60

— 25~250°C (10°C /min)

25~250°C{10°C/min)
— 250°C (35min)
He(1.2mi/min)

FID
1:38
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Table 2. Volatile compounds of radish sprout extracted with two different solvent and method

23

Peak Retention Peak area(%)
No. time(min) Compounds P&T S b o)
DE A SDE B
Acid(1)
1 22625 2-Methylbutanoic acid 03
Alcohols(14)
2 1758 3-Pentanol 02 01
3 2.025 Isobutyl alcohol 01
4 2.650 1-Buten-3-0l 01
5 2.875 2-Ethyl-1-butanol 0.2
6 2917 3-Hydroxy-1-hexene . 038
7 3.550 1-Methoxy-2-propanol 0.6
8 4667 2-Penten-1-ol 03 0.1
9 6.858 3-Hexen-1-ol 2.6 0.1
10 8.003 n-Hexanol 0.3
11 13.383 2-Ethylhexanol 0.8 v
12 17.358 3-Ethyl-3-pentanol 0.6 T
13 22.825 3-Hepten-1-ol 14
14 25433 1-Nonanol 01
15 25.608 1-Chloro-2-butanol 01
Aldehvdes(11)
16 1.242 Acetaldehyde 11.7
17 1.592 Isobutanal 0.8
18 2175 3-Methylbutanal 02
19 2.275 2-Methylbutanal 0.6
20 3.675 n-Heptanal T
21 4,692 n-Hexanal 14 T
22 6.333 2-Hexenal 6.3 0.1
23 6.392 2,2-Dimethyl-4-pentenal T
24 13550 Hyacinthin 2.5
25 25758 Syringaldehyde 0.2
26 26.925 Stearaldehyde 0.1
Esters(10)
27 1.642 Ethyl isopropyl ether 126 122
28 1.842 Ethyl propyl ether 09
29 2.217 Methyl acetoacetate 038
30 21.042 Octyl-10-undecenoate 0.3
31 22.033 Dimethyl pimelate 0.1
32 22.042 5-Methoxy-2-pentyne 0.1
33 25.050 Ethyl phthalate 0.1
34 29.158 Pentyl benzoate 0.9
35 29.683 Butyl phthalate 0.3
36 30.633 Isooctyl phthalate 04
Hydrocarbons(35)
37 1.050 Butene-1 09
38 1.567 2.3-Dimethylbutane 92 159
39 1.675 3-Methylpentane 134 02
40 1.867 2-Methyl-2-pentene 72
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Table 2. Continued

Peak Retention Peak area(%)
No. time(min) Compounds ) b o
- P&T® SDE A SDE B

41 1.883 n-Hexane 13 2.7
42 1.892 3-Methyl-2-pentene 42

43 2.050 Methylcyclopentane 0.7

44 2.092 2.3~-Dimethyl-2-butene 39 08
45 2.308 Benzol 3.0 1.0
46 2.400 Hexanaphthene 01 0.1
47 2.492 2-Methylhexane 19 0.6
48 2.600 3-Methylhexane 17 0.7
49 2.942 n-Heptane 329 0.7
50 3.192 2-Methyl-2,4-hexadiene 0.3

51 3.275 Methylcyclohexane 02
52 3.508 trans-1,3-Dimethylcyclopentane 0.3 T
53 3.833 1,2,3-trimethylcyclopentane T
54 3.992 Toluene 0.3 0.2
55 4175 3,5-Dimethyloctane 0.1
56 4225 2,3,3-Trimethyl-1-pentene 0.2

57 4325 2.5-Dimethylhexane 0.1 0.1
58 4383 2,3-Dimethyl pentane 0.1 T
59 4.650 2,3-Dimethylhexane 05

60 4725 2.5-Dimethyl-2-hexene 0.1

61 4.858 2-Methylheptane 02

62 5.108 3-Methylheptane 0.3 T
63 5.367 2,4-Dimethylhexane 14 T
64 6.917 Ethylbenzene 0.2

65 7.092 o-Xylene 05

66 21.258 1-Methyl-trans-4-ethylcyclohexane 03

67 25.667 7-Hexyltridecane 01
68 26.000 5-Phenyl-undecane 0.2
69 26.967 n-Hexadecane 01
70 27.100 2,6,10-Trimethyltetradecane T
71 28.183 n-Octadecane 01

Ketones(7)

72 2517 3-Methyl -2-butanone 2.1
73 2.717 Acetoin 04
74 3.608 3-Methyl-2-pentanone 0.2
75 6.000 3-Methyl-3-penten-2-one 0.1
76 15.725 3,5~Octadien-2-one 0.2

77 22.317 3-Methoxy acetophenone 2.0 0.3
78 25.892 B -Tonone 13

Miscellaneous compounds(9)

79 1.183 Isopropylamine 0.1
80 2.800 2-Ethylfuran 0.2
81 3.700 sec-Amyl nitrate T
82 3.708 1,1-Diethoxyethane 0.2

83 6.042 1-Nitroheptane T
84 11.983 2-Amylfuran T
85 20.117 Indole 0.1
86 28.933 1-Chlorooctadecane 0.1

87 29.333 Myristyl chloride 0.1
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Table 2. Continued

Peak Retention Peak area(%)

No. time(min) Compounds P&T? b o)

SDE A SDE B
Sulfur compounds(30)

88 1.283 methyl mercaptan 8.5 8.1
89 1.842 2-Methyl-1-pentanethiol 27
90 2.358 Methyl n-hexyl disulfide 0.1
91 2.567 Methyl thiocyante 02
92 3.383 2,3-Dimethyl disulfide 43 298
93 3.558 2-Mercaptoethanocic acid 0.5
9 3.583 2.4-Dimethylsulfolene 02
95 5517 Propyl isothiocyanate 20 T
96 8.317 Methional 0.7
97 9.042 sec-Butyl Isothiocyanate T
98 9.567 3-Methylthiobutanal T
99 10,433 2,3,4-Trithiapentane 3.2 3.1
100 11.567 2-Amino-4-methyl-1,3-thiazole T
101 12.092 2-Acetylthiazole T
102 14.150 Dithioglycol T
103 15175 2-Thiaoctane 01

104 15.583 n-Pentyl isothiocyanate 03

105 16.867 2-Thianonane 124

106 17.825 Hexyl isothiocyanate 3.8

107 18.408 5-(Methylthio) pentanenitrile 02

108 19.017 2-Methyl-3-pentanethiol 08

109 20.467 5,6-Dihydro-2,4,6-trimethyl-1,3,5-dithiazine T
110 22708 1,5-Bis(methylthio) pentane 0.2

111 24533 4-Methylthio-3-butenyl isothiocyanate 298 2.0
112 24,750 3-Methylthiononanal 03

113 24867 2-Methyl-2-thiapentane 05

114 25.100 2-Phenylethyl isothiocyanate 18

115 26.117 4-Ethyl-5-methylthiazole 0.2

116 26.467 sec-Butylthio cyclopentane 72

117 26.558 Decyl nonyl sulfide 0.2

IP&T : extracted with diethyl ether by purge & cryogenic trapping method

YSDE A : extracted with diethyl ether by simultaneous steam distillation/extraction method
“SDE B : extracted with diethyl ether-pentane mixture(2:1, v/v) by simultaneous steam distillation/extraction method
ap . trace(peak area 0.01~0.04%)

Fig. 1. GC chromatogram of volatile flavor
components of radish sprout by P&T method.

Fig. 2. GC chromatogram of volatile flavor
components of radish sprout by SDE A method.
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Table 3. Comparision of relative flavor concenrtration by functional groups in radish sprout

SDE”
Functional group P&T(%)®
A%(%) B (%)
Acid 0 0.34 0
Alcohols 042 6.74 122
Aldehydes 0 10.19 1373
Esters 1258 240 13.53
Hydrocarbons 84.12 0.58 23.83
Ketones 0 3.44 3.05
Miscellaneous Compounds 0.19 0 0.59
Sulfur compounds 2.67 76.63 44.04
99.98 100.32 99.99
2 Peak area of purge & cryogenic trapping method
" Peak area of simultaneous steam distillation/extraction method
d A extracting solvent is diethyl ether
@ B : extracting solvent is diethyl ether-pentane mixture(2:1, v/v)
2 o

Fig. 3. GC chromatogram of volatile flavor
components of radish sprout by SDE B method.
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