Analysis of Spices

Tsutomu KUMAZAWA and Hiromichi HAYANO
Central Customs Laboratory, Ministry of Finance
531, lwase, Matsudo shi, Chiba Ken, 271 Japan

In order to presume what kinds of spices were contained in blended spices,
aroma components obtained by steam distillation were identified by gas chromat
ography mass spectrometry (GC MS), in addition to the common qualitative
and quantitative analysis.

It was found that the identification of aroma components by GC MS was
effective to presume what Kinds of spices (including onion, garlic, etc.) were
contained in blended spices, especially those in powder form which cannot be
sorted physically.

This method was not effective for the spices containing characteristic aroma
components, such as lovage containing butylidene phthalide and fennel
containing anethole.

However, the other methods must be examined for the spices containing very
little essential oil (such as paprika) and the spices of which aroma components
can be obtained very little by simple steam distillation (such as mustard).
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Table. 3 Composition of Sample C stated in the Expla

GC MS natory Note Annexed to the Import Declaration
|
Ingredient Content (%) |
Pappar ) ] |
Paprika 14
Coriander ]
Cnion T
Caraway 4
Mustard | 4 |
Garlic 3
3 1 A Demiross 18
Sadium glutamain . _15
2 Tatal I 100
B C
IR 295
Table.1 3 uv 190
“ KJEL AUTO’
Table. 1 Composition of Sample A stated in the Expla VS KT P
Pharmacia“ Phast System”
Ingredient | Content [ % [ JLC 300
Pepper : 0 | X RAD AB
Mustard {brown) 3 | GC MS M 80B
hustard | yellow 15
| Caraway I
Cmion 1]
Payeike 4 105
Caortandar -
Anfae i 2
Tolal 100 550
X
Table. 2 Composition of Sample B stated in the Expla
natory Note Annexed to the Import Declaration
Ingrediant | Content (%) |
Pepper | & ' 60 Merck
Coriander 15
Paprika : 12 | 8 1V Vv
Mace | 10 3
Lovage 4 |
Glnger 4 129 12g 10ml 100ml
Feannel | 2
| Cardamom z
Desilrose | 20
Sadium glutamaie | 4 | C
Taotal LLH
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Table. 4
C Table. 3
15

Table. 4 Analytical Results of Blended Spices
| Sample A B e
'T'-‘aw (%) 1.5 | 10.5 |r:-.;.:l_'
Proteln Wl 181 7.6 5.3
Lipid [ o 19.4 | 11.2 g1
| Glucose L) 1.6 4.3 18.2 |
Lactose LX) == F 15:1
Suerase (%) b3 2.4 1.5
| Ash % 7. 3.1 6.7
! Sodium glutamate %) = 2.0 14,7
_.-"u.r-:lnl.z :::-:_rl_.p-c:nr.-nlﬁ:.' L'rlj..lru_'.ﬁl 1.3 .7
A
A
A
Table. 1 30
10
9
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Fig.12 Myristic acid
Linolic acid Methyl myristate

Methyl oleate

No. 42 Butylidene phthalide
N Isobutyl 2 4 decadienamide
Anacyclus pyrethrum DC.

No. 45



30 1991

TiC
{i0e]
. Butyric seld d. Ab-Caress
B a=Thulane 8. e-Tarplsase
i a=Pinems . pCreene
i, S |mam Il. Llisanene
B, E-Pinsns 2. r-Tarpionmas
& Hrroene 18, Sebleene hrdrate
7. a=Fellandrass 14, Feachans

Fig. 8 Total lon Chromatogram of Aroma Components of Sample B (1) [Sean No. 1 —500]

33 13 510
® ® @
719
|
i

BoT ors

57 l i @
I?:n & P26

@ &
B e R b b e

204 EDH Tao aoo 00 1000
15, Linalcal . Darvess
16. QCesphar 21, Gsreniol
17. GCitronsllal 22, Amethole
18, Terpinen=d=al 23, Barnyl moetats

18. e-Terplneol
Fig. 10 Total lon Chromacegram of Aroenas Components of Sample B (2] [Scon Mo, S00--10007



1a

ag (R Laca

24, F-Elesens

B, ‘arearl soatate
| o=

ET.  E~Elapse

B, W -Derposbel lats
., &-bormmolers
0. F=Selirare

11, F-Fersesera

1. a-Cursisam

75

Lagoo L4000 EEon Lean

18,
W,
3B,
16,
I,
18
3.
[

iL.

#-FaLeheul s
a-Linplberens # Eristlein
F-Eilahaluee

Llsalain

§ ~Elwmmn

Heralldol

-kl 1y -2, B-dismlbonypiem |
Lawrin aaid

|acalimicin

Fig. 1! Total lon Chromatogram of Aromn Companents of Sample B (3] [Scan Mo, 10— 1504 ]

o

Le0d

42,
43,
14,
40,
4.

1707749

@

L7oo PR=1nlx] 19049

Botylidens phihalide
Eethyl myriztate
Eyrietic acid

zate

TiC

[ 4alile] 21040 2200 = pala E400

47, Faleitle aaid
48. HMethy] |imoleate
48, HWathyl olesia

h=lsobaiy|=E, d=decedienanlda B0. Limolia noid

Eathyl pulmitele

Fig. 12 Tausl lon Chromategram of Aroma Componanis of Semple B (40 [Scan Mo, 160024007



76

30 1991

BCE WE. ) ISR-FI0A0al TIeEimldse @3

(5 T
J IEI B A-larers
4 a1 Fr e
LEirss
S P |
1o L el
o ROEE . | Ga-SRERgET 1.l=irﬂ|||1l 2.0
] 12 I Lisgremas ]
4 ¥ 2
| 1l e
WP I. L .I 1 J Pl |
=I:F“iln W, T lﬁl—lhﬂfln'ﬂlﬂ*"’l“h 1Lall e
1915} i'l
i Fenakone
] & ] W
1ia 1 iRE
e N MY 5 il e
1 o fs)
et -~ : Eq HE, 1 FAB-BIARAE TIREARINGG J2.3
] L & Linaiool 3
= &b
J i TRy
FE ;R -
|80 {20 1)
BC&H Wi, 0 SEP=-E94adDS TImECHIWIT E5.&
1 i = 2
] w B Compnr
] LA L5
i
TiE
a- - - e
anE EEE M

Fig. 13 Mass Spectra of Aroma Components of Sample B (1)
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Fig. 15 Mass Spectra of Aroma Components of Sample B (3)
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Fig. 22 Mass Spectra of Aroma Components of Sample C (3)

Table. 5 Spices Related to Aroma Components of

Table. 6 Spices Related to Aroma Components of

Sample B Sample C
[ Aroma compomnent | Spice Aroma compomnent [ Spice
Limanena, & 3-Carone | Limansne, &3-Carens
# ~Carvophyllene, § —Bisabalens f =Carvophyllane, 5 =Bisabolene
# =Farnessne, § =Salinens Pepper 5 =Farnesane, § -Salinemns | Peppar
# —Elememne, o —Copasne f -Elemene, o
a ~Curcumens , & =Cubebene |
| Linalool, Camphor - Linalsal, Camphor |
| Barnyl ncetale Corlander Barnyl acetate Corlander
Myristic acid. Myristiein | Methy| propyl trisulfide
| Elemicin M Diprapy] trisulfide Cmilon
| Butylidene phthalide Lowags | Carvone Caraway
& - Fingiberens Cinger | Diallyl disulfide Garlic
Anethole, Fenchone Fenngl | Eugenol Allspice |
C Table.6 7
Eugenol
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Table .3

GC MS

GC MS

1981
1972
1975

1991

GC MS

Butylidene phthalide
Anethole



