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On the Essential Oil in the Leaves of

Citrus depressa Hayata

Kozo HOKAMA

Summary

The leaves of Citrus depressa Hayata (so called Hirami~-Lemon or Shiikwasha, 70
kg) collected at the central and the southern parts of Okinawa, were steam distilled,
and the essential oil was obtained. The essential oil was then successively washed
with 3 % sodium hydroxide, and water, which was evaporated off after drying over
sodium sulfate, vielding a neutral material (about 290 g). The neutral essential oil, 30
g, was chromatographed on an alumina column, and the substance eluted by petroleum
ether was distilled and separated 5 fractions. The main components of Fr. 1 and Fr.
2 were known to be a-pinene and [-pinene, respectively, by the gas chromatography.
Fr. 3 and Fr. 4 shown two main peaks in the gas chromatography could not be separated
by the gas chromatography. But they must be hydrocarbon of monoterpenoids in view
of infrared spectrum, boiling point, and elementary analysis. :

Found: C, 88.94; H, 10. 83. Calcd. for CyoHy: C, 89.55; H, 10.45 % or for CioHy: C,
88.24; H, 11.76%. A small peak of Fr. 3 was identified as limonene. Fr. 5 and
Residue were separated pure by the gas chromatography and identified as thymol
methyl ether. Its infrared and ultraviolet spectrum were identical with that of the
pure thymol methyl ether, and besides, it was ascertained by the NMR spectrum.

Found: C, 79.93; H, 9.65. Calcd. for C;;HO: C, 80.45; H, 9.76 %

The fraction eluted by ethyl ether on alumina column was identified as linalool.
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L L, EED 8L 5~82" C/9mmHg DS OJFE #T Rix n%° 1.5097 THERKEWEER
FL, ERRERIZZL. Thdz, ZOFESDOR. 1% LODDERNEH A/ v I 57T
AEL, TR, BN FABRRAR7 b A2 b, NMR R EOREBITCL T, 20D
XKD thymol methyl ether TH B Z &85, 3iF, HEL/to%k. £ T, thymol methyl
ether DMiM%Y ARL, LERETHI LRI > T, BHAELS S I URBEBEOERA
thymol methyl ether THHZ 2R L. X, =FAL=—TABEHEN»BIX, A7 =
<=} I 7Y o THR LEXSIL linalool THHZ LEFENDDHZ LN TE 1.
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CHg CHs CH,
Linalool Thymol methyl ether
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BrEHOBRSBORES BE LIcHE, thymol methyl ether X EER T3 Z &hb
otz
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AT KRR INISFZIRIY, Al=—FABEHT (A), =Fr=—FAEHE (B), =5
AT —=AEHE (C) BT, & onT, BERREYR I -1k

Tiebb, Bih0.0g ¥ A= —TFARERLT. BE7AL 172008 KB LIZET, » 7



mE XY XHEHEBREE EFR 57

A7 w= 277N, Al=—T A4 TEBL, Al=—7 A BT (A) 20.4g %2
fz. Al=—T L BEE, XbLR, =Frz—FA 6l TREAL, =F1=—7AEHE (B)
2.9g% 2 f. EBR, =Fr=—FAREE, =FA 72— THE L.
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Tl = — 7 AEEHET (A) 20.4g R KEWARBE L, Table 1 OffFR% 2. 7k, (B) BIT
©) ROWTRAEDLD, BEEBIE Ziblh o,

Table 1 Data of the fractional distillation

Eraction No. b, p;° C/mmHg yield, g yield, % 0

1 56~60/33 0.399 1.96

2 63~69/28 0.464 2.28 1.4825

3 52~54/ 9 11.233 55.06 1. 4865

4 58~76/ 9 1.731 8.48 1. 4850

5 81.5~82/ 9 1.198 5.87 1.5097
Residue 1.478 725
Total 16. 503 80.90
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HFZ ARSI ITTCHE LA T AERE (A) 2BESIE L2 &8y, =
FA=—FTAEHRE (B) 8X0=2 /BT (C) #EEHE LT PEG6000EZFEHL,
H5 LREICCT, ¥R/ L7 78BN -
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ﬂ / a-pinene
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Time (min)
Column temp: 100°; H flow rate: 85ml/min
Fig. 1 Gas chromatogram of Fr, 1
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a-pinene
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Time (min)
Column temp: 100°; H: flow rate: 85ml/min
Fig. 2 Gas chromatogram of Fr. 2

limonene

0 5 10 15 20 25
Time (min)
Column temp: 100°; H: flow rate: 85ml/min Fig. 3
Gas chromatogram of Fr. 3
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0 5 10 15 20
Time (min)
Column temp: 100°; Hs flow rate: 85ml/min
Fig. 4 Gas chromatogram of Fr, 4
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0 5 10 15
Time (min)
Column temp: 150°; H. flow rate: 85ml/min
Fig. 5 Gas chromatogram of Fr. 5

‘0 5 10 15 20 25
Time (min)
Column temp: 150°; H, flow rate: 85ml/min
Fig. 6 Gas chromatogram of residue

2-3-2 BoHRZO= 57

linalootl
J\/\ P s e D o S <~
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Time (min)
Column temp: 150°; Hz flow rate: 85 ml/min

Fig. 7 Gas chromatogram of fraction eluted by ethylether
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FEFRSDE — 7 VIO linolool Tdh - 7.

2-3-83 CoHRIn=s>7
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Time (min)
Column temp: 130°; H. flow rate: 85ml/min
Fig. 8 Gas chromatogram of fraction eluted by ethanol

ARSI bic b, SEEFSEHENR IR, DT, TOBERDWTL, %A
THI L.

2-4 A ODRBLBOEAICOVT

2-4-1 Fr.1 &LV Fr. 2

Fr. 1 i©iX a—-pinene ¥ X 0% f-pinene 23 & F N, TS D a-pinene ODEHEIL6.3%Th
5. Fr. 2 OFERSL B-pinene TH D, 36.5%FFNT\5%. ¥7, a-Dinene  25.0% &
T B,

2-4-2 Fr.3 LT Fr. 4

OHANSAEHOERSE, BEA/BERB IV A7 v~ 77 7OKRID, K
30~50% b4 ENTHBZDFr. 3 KXV Fr. 4 oMEnWE— 27 DEASTH5H. ZOMENYE
— 7 DWH%E, BEM L LT, PEG 6000 ¥ L O silicone glease #fi\~C, #A7r=< 7/
7 7 CHERL, TESNMEB o kBRI SED LR THS.

PEG 6000 #(ff L7cH & @
Fr.3 2.45g750.784g (n¥° 1.4908) % /Hx L.
T OE S5 W EEE C, 88.94%; H, 10.83%
silicone glease % JA\ 78B4
SEOE -7 2@WDLNI. (77 2HE 100°C,
Retention Time: I (17.9%), I ( (26.8%), M(30.74))
Fr.3 1.2g225I% 0.0986¢g 77H Lic.
TRk 5 W EEA{E C, 88.7%; H, 10.91%
CiHy & LTOEEME C, 89.55%; H, 10.45%
CioHis & LToFHEME C, 88.24%; H, 11.76%

rREERE LTPEG6000 ##EA LT, S LR ORARIRAR27 bk Figd D@D
¢, silicone gease ¥ WA HBE DL, FRA L, B—DAX7 Az bhi.



WOER K ¥ LE ¥R K& E EFR 61

' i I
5000 3200 2400 1800 1400 1100 900 700
Wave number, cm~!
Fig. 9 1R spectra of monoterpene, CioHis separated by gas chromotograph
from Fr. 3 on PEG 6000 column (A) and silicone glease column (B)
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Titbb, wH, ve=0 7t & ORIHFZED NN Z 2 bb, T/ FAXVR{LKKRTHE
Wigl, FARZ7e= 73 7OHEMEREL D, 5 < p-cymene A r-terpinene TiX7g\»
MEBPNDLN, FORBBIRETHEE> TR, TOEME, Fr. 31K 6 %EED
limonene MEENTWHZ LN, HAZr= /T 7 THRINE.
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Fig. 10 Comparison of 1R spectra of main component of
Fr. 5 (C) and standard thymol methyl ether (D)
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2-4-3 Fr.5 BLUBE

ElEHE LT, PEG6000 R L, # 7 »EEL0 OKHET, Fr.5 OREVWE— 7 ORS
BHAZ7e< b Z7CHRLE. 20301k, TESFE BHR, NMR, IR, UV o0k
B ¥ b, thymol methyl ether T 5% & &2 biLtizDT, thymol methyl ether % 5% &K
Liz. B L7z sample 2 AIBAR L-EHD IR A7tk UV A7 b AIRKRRT
X 3L —% L, EWEIL thymol methyl ether THH T & X HEA L.

BELLOHFA7v<r 75780, ZOERFOE~213, Fr.50%h:—&KL, Lk
MRoT, BREDERS &% A & themol methyl ether TH % Z & Al hot. KEHED
thymol methyl ether OFBIIFN S8 B THS.

T R 4o W EhRME C, 79.93%; H, 9.56%
CuHmO & LT@;‘I’gﬁg C, 80. 49%; H, 9.76%

3 30]

L 1

200 250 300

Amp
Fig. 11 UV spectra of standard thymol methyl ether
and main component of Fr. 5 (dotted line)
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TP LIch =T, RO thymol 10g 210 % #itE Vv — ¥R SAcc CEBERE L o,

dimethy! sulfate 12.5¢ # KA THEARCETT5. KIGETH, EROE2KBLoO8L,
ERIE10% 0T Y — SRR CHE®R, KETH. KBR=—F A T THEL, =—7 8l
RILFARCUETS. AR & =—TLHHB AL, HlF M)y A T—BEREL,
ERT5. FBL, FRO=—FAXBEK, EEEBIA, #4574 C/4mm © thymol
methyl ether 5.5g (n%° 1.5063) #%INEK50.5% Tz 7=.

3 = ®

3-1 thymol methyl ether OFE:R

2-4-3C R X 5, Fr.o® A2 e< 77 7 AR LEBSOBRHEN ARSI L
b, ZD% DA aromatic TH5HZ LTI N, TESFOER, RBX CH, O ¥ 5 T35

-OCH, (CH,),CH-
CH;-
1 s 1 4 1 A 1 1
2 3 4 5 6 7 8 9 10

T
Fig. 12 NMR spectrum of main component of Fr, 5
(CCly solution 10%)
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Ehbhote. Fi, IRBINA~Z b Al Fig. 100 & % 9 T, 1600cm~*1500cm ™, 1480cm ™!
IR S D, 842cm™ X U8 810cm e X v ¥ V0D 6CH (HANZEHIRE) 0TI
BDODON, NVEVEOFENTFHMINI. i, 1158cm™, 1110ecm ' H FZTEE L
OCHs, DRI, 1350cm ™' & 1360cm ™Y isopropyl EDEMRINA R Hh 5.

IO, BEBKAEERRAN7 rAZRIET DL, Fig. 12D 2% 9 ¢, CH,, OCHs, isop-
ropyl EOHFEENHEEL LD, ZORSE thymol © methyl ether Th % &2 bi-DT,
AR D F7EETAK L7z thymol methyl ether DR & Fig. 10~110 X 512 IR, UV &K
Lick 2 h, BB LATTHZENTEL. ¥, Fr.o 8I0ERBRAEOF A7 v~
77 7% Fig. 58 X0 Fig. 6 D& xH T, TRFTORFHMIA—KL, BEREOERS
32212 H thymol methyl ether TH 5 Z & 23 o fo.

3-2 linalool ®OFE:ZE

zFAL—FAEHE (B) OFA7e< 2757 Fig 7T0OLE DT, BiFH »5HER
DY~ 27k linalool & FHINK. LT, E&HE D linalool #EA LTHE LR, &
EEM2ESK—3 L, linalool Thd o & AHERATE 1.

4 ¥ =

ObaNS ADEOHENTICIZ., FxDH4 & LT a-pinene, f-pinene, limonene, linalool,
thymol methyl ether ¥ X% p-cymene 7> r—terpinene & Bbh s RILKENEETHLT W5
Z & Mdoh o 7z thymol methyl ether (2% 8 % & i, F7- p-cymene %> T-terpinene &
B RICKFZI0BEU LB EFTRTNT, OBANRBADEDEMOER S THDH, &
X ZDBEBECOWTHEETE o DT, 4, SlREWRLRT TIIELWEES.

o, REFEE, UNARFEAERZEWRITMENRECK T, HlZERRZOHEE L
HIFEOL L INIDTHY, TIRRABFCESHLEBELETET. T, RHE
BIRTEDD, WALCALOHBEY LEG I W TFAERETRCELBEEERLE
.
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