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Analysis of Essential Oils in Leaves of Vitex trifolia, L.
by Gas Chromatography. --- On the Monoterpenoids.

Kozo HOKAMA

Summary

The essential oil (this will hereafter be refered to as HE) obtained by steam
distillation of leaves and branchlets of Vitex trifolia, L. (so-called Mitsuba-Hamago
or Tachi-Hamago) was removed fatty acids and phenols containing in it by washing
with alkali solution and carried out as the following methods.

a) Fractional Distillation

b) Gas Chromatography

¢) Infra-Red Spectroscopy
As the result, the next facts were known.

(1) The HE was separated into twelve fractions.

(2) Monoterpenoids, such as a-Pinene, 8-Pinene and Limonene, are contained in
the HE as main components.

These substances were identified by a comparison of their Gas Chro-
matography and IR Spectra with those of pure reference compounds.

(3) The distillated fractions, HE 7, 8~HE 10, seem to be alcohol, Ketone and
ester (acetate) of monoterpenoids.

(4) Considering the b.p., 130-140°C/14mmHg, the distillated fractions, HE 11
and HE 12, seem to be sesquiterpenoids, CisHas.

(5) In a paper,® the author Shinozaki reported that the essential oil extracted
from Vitex trifolia, L. var. ovata Makino produced in Ogasahara islands
contains Camphene. However, the Camphene did not be contained in our
HE.
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Z DEOEHC AN TILER® OBERD 5. THOLLBHIEIZOXLED 5 OHEETHS
INEERELE S 5 Vitex trifolia, L. var. ovata, MAKINO* DEDREM LD, E/ TAr_vEL
Ca-t¥xv, A V7=VEBIUOBBT LR —ALOFEECOVCTHRELTWS. EEIA
DL E Z 5 Vitex trifolia, L. DER L O/MEERKEBKEE L THCHERCOWT, BT, £
DEI) T4 FRONWT, ErMALBLOTHCMETRE LTHETAHI LITTS.
¥, BE/NEEELEZ S CHRomL, » v 7= VOFEXREL TV B, HoEIk
5 ORI, TRAFEELEZ LR S

2. % B

2-1 R OB E
Koz oXirE s 5 (Fig 1) ixE2
LTS5 ATALY 8 ALGEMTTHER
MR NTHRESRT. BRBE LT, £
IOUNERTID & ). ZERFCEED TH
BIED, 1BV TKRKEIC LTH
HWEEx.
2-2 EHOWEBH*E
2 EOEFET TN TR ES X0V
K% 5kg~8kg BESOANT, KEK
HEBEf L, ThZThoElhBEHKG6!
~ 8l Xe, BHKORECFWHE LT
WHRMA TSI L, EKWEY — 4T
BikeE®g L, 2% HL, & L. HL, #5955
LRI ek, HMEOBHBOVE
FELTW3DTzr=—7ACHHEL, B
CLEKREE Y — ST THKERL, 2%
HL, & L7=.
FERES L OO MEE  256ke
HEmOIE 212.5¢ IR 0.083%
HL, OJR&E 199.5g I R (e
% LT) 0.078%

HL, 058 #é&6m

HL, 0 IX& 86.5g IZK 0.033%
HL. o838 #® &

HL, #70g 2 & b, BiEEDI=®, 2.5% NaOH ik & L QIRD ¥ ¢, “BeiiEse, Hl
SORSBL, SBM LMY 7TA» )50 inb ¥ TREWL, % ZE2EKRBY -
THiKEZR L CB kM (X% HE +35.) #65¢ #B%. HE ¥AMEORL L, F#t

*) PRF=HZE AABmbE (BRM23ERST) p. 1502 X % . BB ORMTIL Vitex trifolia, L. &
LThb.

Fig. 1 Vitex trifolia, L.
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TIXHE R OWTHRELHL, BXUO 745 VAAE (% HAX 35%) R WCREHIED
fous. : .

Leaves & branchlets of Vitex trifolia, L,
Steam dist.
Crude essential oil
l Dehydration
Refined essential oil (HL:)

Soluble NaOH aq. Unsoluble
Washing,
Dehydration
} .
acids, phenols (HA) essential oil (HE)

Fig. 2 Extracting methods of essential oil (HE)

2-3 ¥5h HE OB BEH 2

Fith (HE) 20CC %&b, 2Rt R TERBFEIFEE (KYOWA IV-L
Concentric Tube, plate 80 ; Ju I KBEAEEREWER «E) #ER LT, BESBLTRW
1285 5B . )

Table 1. Effects of the fractional distillation of HE

Fraction No. b. p.(*C) pressure (mmHg) yield (c.c.) yield (v. %)
HE 1 78 64 1.10 5.50
HE 2 78~ 81 64 1.05 5.25
HE 3 81~ 88 62 1.10 5.50
HE 4 65~ 66 21 0.45 2.25
HE 5 62~ 68 14 1.85 9.25
HE 6 64~ 70 14 0.10 0.50
HE 7 78~ 80 14 0.50 2.50
HE 8 102~110 14 0.05 0.25
HE 9 102~112 14 0.40 2.00
HE 10 122~124 14 - 0.45 2.25
HE 11 136~140 14 2.50 12.50
HE 12 140~143 14 0.05 0.25

Residue ' 4.25(g)

2-4 HE £ZHOHRIOT S5 T74—
E M : PEG-4000 (celite 545)
AT A AESOImm, BEEX1L.0m O UFERAT Vv AAL PRETCAKHEZTRTALE
b D% 2 KEFICER LR
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Table 2. Gas chromatograph effects of HE

a—Pinene

Sample | Column (Standard) Peak (I) Peak (I)
o R. T. R. T. Content k. T. Content
HE [Temp. (°C) (min) (min) R.R.V. (%) (min) R.R.V. (%)
HE 1 120 5.2 5.1 1 100
HE 2 120 5.2 5.3 1 100
HE 3 120 4.4 4.4 1 35.0 7.2 1.65 55.0
HE 4 120 4.4 4.4 1 7.33 7.3 1.67 84.46
HE 5, 6 120 4.2 _ 7.2 1.70 17.4
aPinent o B-Pinene
HE 7, §| 130 3.4
Sample Peak (M) Pake (W) Peak (V)
R.T. Content .T. Content | R.T. Content
HE (min) R.R.V. (%) (min) R.R.V. (%) (min) R.R.V. (%)
HE 1
HE 2
HE 3 8.8 2.01 2.72 10.3 2.35 4.56 11.7 2.67 2.72
HE4 ' 8.8 2.02 1.46 10.5 2.38 4.40 11.7 2.67 2.35
HE 5,6 14.2% 3.38 74.72
] Peak (I’)
HE 7,8 8.8 | 28| 7.60
Corresponding
Sample Peak (V) Peak (W) Peak (V)
R.T. Content | R.T. Content | R.T. Content
HE (min) R.R.V. (%) (min) R.R.V. (%) (min) R.R.V. (%)
HE 1
HE 2
HE 3
HE 4
HE 5,6 14.8 3.52 4.19 16.1 3.82 3.69
Peak (I’ Peak (I’
* %
HE 7,8 10.0 | 2.90° | 9.08 | | 46.8 | 13.85 | 41.56
to (V)(WM) (W)
Sample Peak (K) Peak (X) Peak (XI)
R.T. Content | R.T. Content | R.T. Content
HE | (oo |RRV. | O | Gy | ReRoVL| Coptent ) RS [ RR VL | CO0E
HE 1
HE 2
HE 3
HE 4
HE 5, 6
Peak (N’ Peak (V' Peak (V'
HE 7,8 53.3 | 15.77 | 7.36 | 70.0 | 20.74 | 30.26 | 72.3 | 2140 | 4.14
Containing alcohols, ketones, esters

R.T.=Retention Time R.R.V.=Relative Retention Volume
% Limonen seems to be a principal component, but the components of (W), (IV), and (V)

are mixed.

s+ The relative retention volume, 1.58, for f-Pinene agrees completely with that measured
under the identical conditions with those of Zubyk and Conner,® since the relative
retention volume, 2.90, is very close to 2.88 of r-Terpinene given by Zubyk and Conner,
the component could be r—Terpinene.

#kk The relative retention volume, 2.59, is close to 2.46 of B-Phellandrene and 2.29 of
Dipentene given by Zubyk and Conner.®
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A7 8 E: 100~130°C

Fr VT-HA: KEFRA

MNIBE# 4 E . a-pinere

# B ASHNEARIERE GCG2H (BREKRFETLYETIGHILFEHETE)
HZOFEREZ 5 DEZES HEI~HES R H A/ v~ /57 4 —R X VK LIckiR% Table
2 HFB. Table 2 OHFEEHEIZ a-pinene # 1.00: LTHE LIETH%.
2-4-1 B 2 HE1 &LV HE2

HE1RBIOCHE2 OFA/r=1 /7 AXFLR2R—KL, WHEL I LTORSIIFAE 100 %
a-pineneTh . RERF o c a-pinene X H hffirThotc. Fh, HRABRIRARZ b
T, KEH P apinene ThHHZ L ¥FEMALL. (Fig 3, Fig. 8)

[

| L ,
0 5 10
Time (min)

Stationary phase: PEG-4000/Celite 545 2m; Carrier Gas: H; Flow
Rate: 71.4 ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 3 Gas Chromatogram of HE 1

242 B 5 HES3
a-pinene (I) 359%, B-pinene (1) 55%FDf10%» (M) (V) (V) OKMERE/ 7

n n

(415}

(8)
(Q3)

Time (miin)
Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Ha; Flow
Rate: 73.2ml/m; Column Temp.: 100°C; Recorder Sens.: 2mv

Fig. 4 (a) Gas Chromatogram of HE 3
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R4 FRVES>4ENS. (Fig 4 (2)). B-pinene DIEXFEFEHEIZ Myrcene DT h &
ER LT B0, HE 3 oD Myrcene #BELTHAZ v <+ 75 A% L o 12F,
#H1L < Myrcene D€~ 7R3 Ut T, ©—72 (1) OFSH Myrcene Tkt & & AR
bt (Fig 4 (b). ¥bie, €—7 (1) OKSH B-pinene TH5HZ L ¥R T A
», HE 3 ol s B-pinene #BALTC 7= /5 a%s b, Th, ©—27 (1)
LESR—HKTHZ L EHErD.

(D

Myrcene

i
0 5 10 15
Time (min)
Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Ha; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 4 (b) Gas Chromatogram of HE 3 mixed Myrcene

(§D]
()]
gvine™
. /. .
0 5 10 15
Time (r.in)

Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Ha; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 4 (¢) Gas Chromatogram of HE 3 mixed B-Pinene
2-4-3 B4 HE 4

R DEHFEL a-pinene (1) 23897 % T, RS D B-pinene (II) 12§85 % ThH5.

$9)
2
L_mo“e;\z.
(O R
1 AL (m
0 5 10 15
Time (min)

Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Hz; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 5 (a) Gas Chromatogram of HE 4
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5 10 15 20

Time (min)

Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Ha; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 5 (b) Gas Chromatogram of a-Pinene mixed B-Pinene

Zoft, (D (V) (V) ORER=E/ TAXVRILKREHBEBERL T 5.

a-pinene & Limonene #{|, A L TCHB A As7r=rr/50khe—27 (V) ODRSIT
Limonene Th % L B s, (MV) it DRASPEELTWA. (Fig. 5 (a), Fig. 5 (b))
244 ¥ 9 HE 5,6

a-pinene (IIXFRA X & ER T\t Ay, B-pinene (MEMISBEHF L TW5. ERILH
HE4 o (I (V) (V) OEEORSHNRETHHH T, 5% ¥HH T 5. (Fig. 6 (a))

HES5, 6 @/ E#ED Limonene #*H{MLTHE LicH A7 e F—2—% b, ZOERHS((M)~
(V) DERS1LI2F Limonene CEEWIWH DL EALNRS.

(mM~V)
¢ o
AIL D
0 5 10 15 20

Time (min)
Stationary Phase: PEG-4000/Celite 2m; Carrier Gas: Hg; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 6 (a) Gas Chromatogram of HE 5.6

Limonene (agreed with Fig 7 (2)—(I)~(V))

99}

L . S

0 5 10 15 20
Time (min)
Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: H;; Flow
Rate: 71.4ml/m; Column Temp.: 120°C; Recorder Sens.: 32mv

Fig. 6 (b) Gas Chromatogram of HE 5.6 mixed Limonene
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Recorder Sens.:4nv

Time (mrin)

Fecorder Sens.:16mv

4 & 16mv

Stationary Phase: PEG-4000/Celite 545 2m; Carrier Gas: Hi; Flow Rate: 71.4ml/m; Column Temp.: 130°C; Recorder Sens.:

Fig. 7 Gas Chromatogram of HE 7.8 mixed a—Pinene
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245 % % HE 7,8

(ID ) ke 7A_VR{EKET, E2THIT
% &%¥h, HE 5,60 (V)~(VD o5 L Bbhb.
Zubyk & Conner®ta-pinene % 1.00& L7z s XD S-
pinene OHXFEEEL LT LB ERELT5. HEE
% Zubyk & Conner DORIE &M & &< A—4%&# (PEG-
4000&fFEf, # 5 »{RE 130°C, a-pinene % 1.00 &7
%.) TR L T B-pinene DX FEEE L LT, Zubyk
& Conner t £ W—Ex B . £hik, Zubyk &
Conner 5 — % —2n b (L") OHEXFRIFEEL. 0L
3D e LT r-Terpinene (HMREHE 2.88) »nHsHD
¢, (II') i r-Terpinene TiX/\Wwh & BB,
7z, WM U< Zubyk & Conner X5 &, (I) D%
REE2.59 1T\ H D & LT, B-phellandrene (FEX
{F¥5{H2. 46), Dipentene (HAXHREHE2.29) 7b 5.

HE 7,8 EH oo (MHAVHVH) sk o
KEORHS T, FARNARI bABLE) TARYT
NA—AELOT PV ERLRPBEDO=ATN (T 2T —
b)) DRENBEDBLRS. (Fig 7, Fig. 12)

2-5 HE ZHEDOFRNBRIRAL7 + v

HE o0& %% HE 1~HE 12 DHEABRINAR 2 v A%
BT L Chic. GBI, BRERETSEETIG HILE &
FFTE B A4S N DC-3018 & # D

25-1 @ 2HE1 LT HE 2

HE 1 X HE 2 BEDHRNARIAR 27 + it —FK
Lz, 3400cm™'fffmic OH iR B ORIND D LM
<, ¥, 1700cm™*~1740cm~Me >C = O D ff ## IR &
ORI 7o\~ D3, 1380cm ™ ~1450cm ™ i & fE D # O CH,,
CH; 2D EARBOBINENBEFCH TS, A7 =
<=/ 574 —CHELCHER apinene THHZ L &
e L. (Fig. 8)

252 % % HE 3

3400cm ™Mt Eic OH i R By O BIULFRD BT,
1700cm ™ *~1740cm ™' O e & W& ik 7sw. E i, 1250
em TR D = A F A BRI b RD L. T,
HE3 i1/ FARVIRIELKRTHD. #A/v< T
57 4 —CRE LIk a-pinene, f-pinene M EMT
ThHZ LG ot (Fig9)
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Fig. 8 1R Spectra of HE 1
&
g
g
1]
=
g
:
3
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Wave number, cm—1

Fig. 9 1R Spectra of HE 3

2-5-3 ¥ % HE 4

HE4 X HE3 LELDARI bARRL, £/ FAXVRILKETHD. #AZ/r<L S
77 4= XY B-pinene BNERSTHY, FOftic a-pinene BIOFKRMEH O/ 71
YRIBEEEINRTWBZ L5 -7. (Fig 10)

100

80
3
o
8
8 60
=
B
&
] 40
3
20
0 I\ 1 A A A I [ /]
4000 3200 2400 1900 1700 1500 1300 1100 900

Wave number, cm=1

Fig. 10 1R Spectra of HE 4
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2-5-4 B % HE 5,6

3400cm ™", 1700cm™'~1740cm ™" B} IT i< WU B A3 D bhis WD TRILKETH S, (Fig.
1D '

100 ,——-- - - -

T

20

Transmittance, %

0 X, N A (. L I I —t
4000 3200 2400 1900 1700 1500 1300 1100 900
Wave number, cm=1

Fig. 11 1R Spectra of HE 5.6

256 B % HE 7,38

3400cm™" (2.944) @ OH IR DM INA b b, OH EAEETS. 1720cm ™5 DRI
13>C =0 #FREIT, >C=0EnHFERADONS. 8.0 ¢ (1250cm™) MFE D= AT 1
RINEALED B\, FhiR, FAI/r= 757 4 —DFERLIBELT2~3EEHEDT
Na—AEERSELT, ¥ VYABETARLIOLEZLRS. (Fig 12)

100

80

%

60

40

Transmittance,

20

0 4 L A 1 A 1 1 I}
4000 3200 2400 1900 1700 1500 1300 1100 900
Wave number, cm—1

Fig. 12 1R Spectra of HE 7,8

256 ¥ %5 HEY

3420cm~'z. OH H#EIRBI ORI E 25D, 7 a —LOFEATFEINS. 1700cm ™~
1750cm ™' OB C= 0 [HER B RNV D3 B> ThHh O TV HDITERB L, 7+ vl

B7AFe FEIV=ATFAVDORENE L bR A, 1264cm™ ' ORI = R T A D 3 %t R f #E
10
BELBEbha. ZhiedindTd —C—0R @ >C=0DRIEIL 1700cm~'~1740cm ™ Df§ D

C=0 iR oFrEITNS. Thi, HEQ X/ TA_vTra—n, ¥ VBIUT=
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AFN (7T — ) HFORAWEEbIhS. (Fig. 13)

100 —_—

80 -

40 b

Transmittance, %

20k

4000 3200 2400 1900 1700 1500 leO 1100 ) 960 800
Wave number, cm=—1

Fig. 13 1R Spectra of HE 9

2-5-7 & % HE 10
1460cm ™ML D> OH f# #if iR B OBUUIFF <, HE9 L T7 v 2 — L DS BIR A7\,

1700cm ™' ~1750cm ™' DR D C =0 fifFiRE % £ 0'8. 0 p BUNHH A Z 2 L b, =AF LR
ERTEL, ¥+ VORENTHEINS. (Fig 14)

100

(=23
g 3

Transmittance, %
-
=}

20

- 1 ] A 1 '\ 1 i
4000 3200 2400 1900 1700 1500 1300 1100 900
Wave number, cm—1

Fig. 14 1R Spectra of HE 10

2-5-8 B # HE 11

OH EZFE Lic\ . 1728cm™ > C=0 RS ORINEILTE <, = AT NVRIRE (8.0 u)
bFEAEBDONIE. Thi, 7 b v (Frit=AF L) BELCEET S5, ERMTIR
ERRT, BRAREEERTIE, v AFFASRVRILKRLFHEIRS. (Fig 15)

2-5-9 ¥ % HE 12

OH#, >C=0%, =A7 AL EOFEERRD LR, WALD HE12 XA FF 12y
RILKFELEZ2bh5. (Fig. 16)
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Fig. 15 1R Spectra of HE 11
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Fig. 16 1R Spectra of HE 12

3. & &

(1) ¥ HE iz = /7 A2 VRIEKFLLTUL e RV, BFEXVEBIDY) XV
RENERDLLTCEREIN, TOMBED €/ TARVRILKFELEHT 5.

(2) HE 7,8, HE 9, HE 10 B HKHNDEEN LTV —1, ¥}V, =ATN (T T —
F) mEDEITFARIAL FTHB.

(3) HE1l, HE 12 12t A% T L XV RIELKFE CisHa THB. Wik LOKEKEEYT
PBHENLTT ALY TR, HE 11, HE 12 0¥ %5130~140° C/14mmHg 13.CisH,y I H24
5.

(4) /MEEILE S 5 R Camphene DEERHREIN T 58, ORERIR BT,
ZoFIL ¥ Z 5 Oficit Camphene BEERAEWI LR FAI R+ 7T 7 4 —TlELD
fo.

(5) Myrcene HFRA LD BRLToL .

Kb, KPFRCHc) REEEL TBEYE - tERABRETEBCALERERTER

BiE, JUNKFEEREFEIN TERSER, BPERK.K. ZMERER GRREFL
MRERRD) CRELDHBERLET.
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