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Studies on the Volatile Flavor Components of Spices in Curry

Hyean-Wee Kim, Kyung-Taek Huh and Chun-Un Choi
Ottogi Food Research Institute, Anyang

Abstract

The volatile components of nutmeg, cumin, cardamon, turmeric, coriander, clove, allspice,
cassia, fennel, celery seed and black pepper, having a characteristic spicy aroma and being used
as an ingradient of curry powder, were investigated. After steam distillation followed by
extraction with diethyl ether: n-pentane(2:1,v/v) mixture, the volatile components were identified
by capillary GC and GC/MS. As a result, following major compounds were identified. «
-pinene(11.06%), A-pinene(11.17%) and myristicin(19,98%) in nutmeg, cuminaldehyde(37.68%) in
cumin, a-terpineol(47.33%) and 1, 8-cineol(20.56%) in cardamon, linalool(61.72%) in coriander,
eugenol(63.63%) and eugenol acetate(20.59%) in clove, eugenol(80.12%) and methy! eugenol(10.
85%) in allspice, cinnamaldehyde(82.29%) in cassia, anethole(79.92%) in fennel.
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Fig. 1. Gas chromatogram of standard mixture.
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Fig. 2. Gas chromatogram of volatile components from cumin.
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Fig. 3. Gas chromatogram of volatile components from cardamon.



130 YR A 219 A 1E(1989)

STD

35 .3(7 39

# %9.383
£3,733

Fig. 4. Gas chromatogram of volatile components from turmeric.
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Fig. 5. Gas chromatogram of volatile components from clove.
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Fig. 6. Gas chromatogram of volatile components from allspice.
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Table 1. Volatile flavor components ot spices

of volatile components from

43

celery seed.

Areal(%)
Peak Celery Black
No. Components Nutmeg Cumin Cardamon Turmeric Coriander Clove Allspice Cassia Fennel ~seed pepper
1 a-Pinene 11.06 0.54 0.81 0.10 2.90 0.14 0.68 0.86 0.79 1.12 4.36
(142.67) (2.51) (4.12) {(1.17) (1.71) (3.71) (3.07) (4.69) (2.43) (4.92) (2.69)
2 B-Pinene 11.17 3.95 - - - - - - - - 1.49
(144.06) (18.25) (0.92)
3 Sabinene* 21.68 - 0.61 - - - - - -
(278.70) (3.10)
4 Myrcene* 2.60 - 0.40 - - - 0.27 4.36
(33.60) (2.04) (1.20) (2.69)
5 a-Terpinene* 1.46 - - - - - - - -
(18.79)
6 Limonene 4.23 0.18 0.86 - - - - 0.40 23.44 4.87
(54.58)  (0.85) (4.36) (1.22) (102.67) (3.00)
7 1,8-Cineol 2.57 0.28 20.56 0.1 - 0.19 0.44 0.33 - -
(33.16)  (1.30) (104.67) (1.25) (0.85) (2.39) (1.01)
8 r -Terpinene* 3.26 10.24 - - - - - - - - -
(42.03) (47.34)
9 p-Cymene 1.00 4,20 0.14 - - - - - -
(12.93) (19.90) {1.55)
10 Camphene* 1.21 - - Q.72 - - - - - - -
(15.64) (8.17)
11 Fenchone* - - - - - 0.32 2.21 - 1.27
(1.77) (6.77) (0.78)
12 a -Copaene* 1.48 - 0.88 - - - - - - - -
(19.08) (4.46)
13 Benzaldehyde - - - - 3.2t - - 0.19 - - -
(1.90) (1.01)
14 Linalool 1.86 0.25 6.75 - 61.72 - - 0.32 - - 2.18
(24.05) (1.18) (34.34) (36.49) (1.76) (1.34)
15 ? - - 3.45 - - - - - - -
(17.58)
16 ? ~ 1.77 - - - - - - -
(8.20)
17 Terpinene-4-oi* 4.56 - 1.77 - - - 0.44 - - - -
(58.84) (8.99) (1.99)
18 B -Caryophyline* - - - 1.58 - 10.81 0.80 - - 38.54
(18.02) (288.48) (3.61) (23.75})
19 ? - - - - - - - 2.86 - -
(8.75)
20 Borneol 0.50 - 8.58 0.40 112 0.29 0.47 - - -
(6.42) (43.65)  (4.21) (29.96)  (1.28) (2.55)
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21 o -Terpineol 0.29 47.33 - . - - - - - -
(3.68) (240.88)
22 B -Selinene* - - - - - - - 7.89 -
(34.55)
23 Zingiberene* - - 2.93 - - - - - -
(33.41)
24 Cuminaldehyde - 37.68 - 172 0.12 - - - -
(174.13) (1.02) (3.30)
25 B -Bisabolene* - - 6.11 - - - - - - -
(69.62)
26 ? - 8.07 - - - - -
: (37.28)
27 1,3-p-Menthadien - 18.46 - - - - - - - -
-7-al* (85.31)
28 trans-Anthole - - - - - - 79.92 - - -
(244.65)
29 Safrole* 3.56 - - - - - - -
(45.93)
30 7 - - - 5.14 - - -
(3.04)
31 Methy! eugenol 0.57 - - 10.85 - - - -
(7.30) (47.62)
32 Anisaldehyde - 1.54 - - - 1.91 - -
(7.12) (5.83)
33 Cinnamaldehyde - - - - 82.29 - - -
(449.27)
34 Eugenol 0.54 - 0.95 - 63.63 80.12 - - -
(6.92) (4.86) (1698.36) (359.88)
35 ? - - 25.97 - - - - - - -
(295.89)
36 ? - 2.04 - - - - - -
(23.22)
37 7 - 18.89 - - - - - - -
(215.22)
38 Eugenol acetate - 1.22 1.29 - 3.49 20.59 0.43 1.58 1.08 3.06 4.3
(5.62) (6.58) (2.08) (549.52) (1.95) (8.62) (3.35) (13.39) (2.67
39 Tumerone* - 26.53 - - -
4 ” (302.28)
0 ! - - - - - - - 7.45
(4.59)
41 Myristicin 19.98 - - - - - - -
(257.76)
42 Coumarin - - - - - 2.09 - B
(11.09)
43 ? - - 1.30 - - 12.14
(14.83) (53.16)
44 ? - 2.75 - - - 2.13 -
(31.37) (9.34)
45 ? - - - - - - 42.29 -
(185.22)
46 ? - - 3.25 - -
(9.95)
47 ? . R - - - - R 3.50
(2.16;
48 ? 3.19 - 4.32 - 1.76
(14.35) (13.22) (4.78)
19 ? - 1.21 - ~ - -
(5.45)
500 2 - - - - - 5.20
(3.20
51 ? - 17.25 - - - - -
{10.20)
Others 6.42 11.62 5.76 10.43 4.57 3.59 1.80 11.44 2.92 7.66 14.68
(82.82)  (53.70)  (29.32) (118.82) (2.70) (95.83)  (8.09) (62.46)  (8.94) (33.55)  (9.05)
Total 100 100 100 100 100 100 100 100 100 100
(1289.98) (462.15) (508.98) (1139.26) (59.12) (2669.24) (449.20) (545.96) (306.13) (438.00) (61.6.

Values are average of duplication.
The peak number refers to Fig. 2-Fig. 8.

| ). GC peak orea of each compound X 100/GC peak area

of internal standardin-Hexanoll.

-: Not detected. 2: Unknown compound.
Each component was identified by comparison of mas:

*- Tentatively identified.

spectrum and retention time of outhentic standard
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Fig. 11. Mass spectrum of B~caryophyllene.
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