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Table 1 Physical Constants of Essential Oils

Spect. | Sample|
Name Origin, Maker t 20 t
5. %, S.G. n @
4 D D
1 4 |Abies oil —_— 0 9554 50014750 | 308101
2 46 —— S 08972 501 14695 | 311159
3 55 |Anise oil S 09930 15158501 4 130y
4 11 Bay leaf oil . —_— O—w—lg'o 15—12—5~ _—

0O ODO0Oooocooo0o ooooobooooos
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Spect.|Sample Name Origin, Maker S.G. ¢ n 20 ‘[a] )

% # 4 D D
5 12 Bergamot oil Bush, England 0—8—§§£19'C 1 4625 +3091()°c
6 39 |Bois de rose oil S 08735950 | 14595 | _ 3459
7 13 Cananga oil Naarden, Java 0M19U 1 4950 —21210’0
8 16 |Cederwood oil MM R 09563 191 | 1 4995 | 3493
9 14 |Cimamon baRg oil — 1034049y | 4 5900 | 94y
10 15 Cinnamon leaf oil e 0756 —=—197C 1% —
11 17 |Citronella oil S 08869 194 | | 4640 | _ 48,34
12 18 |Clove oil — 19473 19 | 1529 |
13 54 |Eucaplitus oil Spain 09308 5 | 14600 | 4 45,5y
14 19 —— — 03423 195 | 14575 | 4 1Ty3¢
15 53 | Eucaplitus citriodora |Brazil 0866950 | 3. 4475 | 4 125,55
16 20 |Fennel oil - 03645195 | 15470 | | 28,34
17. 31 Geranium oil Burbon 0M19U 1 4620 —11§13U
18 35 |Ho wood oil S 0877199 | 114615 | 16835
19 38 Jasmin oil P.Rovertet, France 09421 220 14860 h
20 45 —r— G.Cupus, Italy 1908390 | 14935 | —
21 32 |Lavender oil P.R, France 08879500 | 14570 | _ 705,44
22 21 |Lemon oil California, U.S.A. 08520 ,9q | 14700 | 46g6137
23 1;33 Lemongrass oil _ 0@.5.1_22‘[} 14845 e
24 57 |Mandarin orange oil |Sicily,Polaks Frutal | 0354535y | 1 4700 | 14509,, 4
25 56 | —s—  (Commercial) —— 08512150 | 1 4700 | yglisyg
26 22 |Orange oil Florida U.S.A. 0846495 | ) 4680 | 48150
27 23 |Palmarosa oil S A S Mero 089131905 | 1 4720 | 4 69y
28 34 |Patchouli oil Penag 09637990 | 15045 1
29 37 |Peppermint oil — 030037, | 14580 | 558,53y
30 24 |Petitgrain oil Paraguay 0893419y | 14540 | 424,y
31 5 |Pine oil B 08801500 | 14700 |\ _ 36,54
32 41 —r— Glidden, U.S.A. — — —
33 42 —— —r— 0929290y | 1 4780 | | 52154
34 25 |Rosemary oil B.F 09096190 | 14650 | | 4lj5y
35 26 |Sandalwood oil S 09746 190 | 18025 | 17655y
36 47 e S 09896500 | 15935 | 482157
37 6 — J&E Sozio France S 1 4980 —_—
38 3 —r— mysore Essent.Co.India — E— —_—
39 36 |Spearmint oil _— | 092695y | 14845 | 60343¢
40 27 |Star anise oil — 02867)9p | ;5565 0
41 30 [Shyo gyu oil — 09355,9p | 14825 | 16213
42 58 |Tangerine oil Polak’s Frutal 08568150 | 14700 | 485015y
43 28 [Thyme oil S 02313,99 | 18010 | _ 4334
44 29 |Ylang ylang oil - 03844,94 | 18155 | y553y
45 50  |Yuzy oil Japan,Gi fu 08500,5¢0 | 14750 | ,g9410yp
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Table 100000 4500000000000000
000 Fig10O450000000

TH (1) NAGOYA CU'STOMS APPRAISAL DIVISION
/ CHEMICAL LABORATORY

i b E) 1 1 12 13 1415 18
T T T T - -

10y

WAVENUMBER

(cm=1}
SPECTRUM 4 | SAMPLE 4 4 INSTRUMENT JASCO |ORIGIN 5620098544 (¢} 93080
Abies oil IR—S
. 0, 475
DATE. Aug. 1964|(Pine needle oil)| STATE Liauid film |MAKEK n2Q; 4750

3490, 3075, 2950, 2920, 2870, 1740, 1734, 17
1300, 1245, 1187, 1164, 1140, 1110, 1055 10

Fig 1

00000 Bornylacetate 0 0 0000
88601878 0 Camphene DO O Pinene OO ODOO

14, 1680, 1663, 1647, 1454, 1384, 1366
32, 886, 878 788.
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NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

WAVELENGTH (#)
4 3 8 i g il n N F E I

1518

iy

T T T

1760 1600 1560 1400
WAVENUMBER (cm-1)

SPRCTRUM 4 | SAMPLE 4 46 | INSTRUMENT JASCO | ORIGIN 56508972 () 153,10
IR—S
DATE Mar.1965 | Abies oil STATE Liquid film |MAKER n 25 14695
3490, 3075, 2950, 2920, 2875, 1740, 1647, 1598 1454, 1384, 1366, 1300, 1245 1164,
1113, 1048 1032, 995 955 940, 886, 878 788.
Fig 2

00000 Bornyl acetate 0 0 0 0 0 01598016471 0 0 O O CO CII8868780788 0 Pinene, Camphene

gooooo
WAVELENGTH (#) NAGOYA CUSTOMS APPRAISAL DIVISION
) CHEMICAL LABORATORY

a5 il 4 5 [ 1 ] 9 it 1 iH] M 14 )5 18
1018 T g T T g g g T g g g T "
P (‘/—\/—’_\

Lt
-
-

o .
0 [ 1600 1360 1400

WAVENUMBER (cm-1)
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I
[ 15,9930 2 1%
SPECTRUM % | SAMPLE 4 55 ‘ INSTRUMENT JASCO | ORIGIN v SG 40_3_[,15]‘])_0 1T
' IR-S
A R 20, 5550
DATE Feb.1965| Anise oil | STATE Liguid film | MAKER n 40_53_.

3022, 2952, 2929, 2912, 2828 1655 1608, 1576, 1510, 1466, 1450, 1440, 1418, 1378,
1324, 1306, 1290, 1253, 1208 1175 1112, 1036, 963, 942, 838, 792, 755.

Fig 3

00000 Anetholed 14380000000 Staranise oil D0 O0O000O0D0O01IROOOOOCOO0OO0OOO
oo o

WAVELENGTH (#) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

3 4 ) [ T 8 9 0 A 12 13 4 15 18

. .
o0 1560
WAVENUMBER (em-1)

SPECTRUM 4 | SAMPLE 411 INSTRUMENT JASCO | ORIGIN s6200 3774 (¢
IR—S
DATE Sep, 1964| Bay Leaf oil | STATE Liquid film MAKER n’p 19125

3516, 3440, 3060, 2962, 2930, 2835, 1710, 1640, 1615 1597, 1512, 1465 1452 1433,
1370, 1268, 1230, 1205 1150 1122, 1036, 914, 850, 817, 794, 747

Fig 4

Oo0000 Eugenol OO OOO0O
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WAVELENGTH (i)
[

NAGOYA  CUSTOMS  APPRAISAL  DIVISION
CHEMICAL  LABORATORY

n i 1 14 W5

/%

1400

TR T
WAVENUMBER (cm-1)

SPECTRUM 4 | SAMPLE 4 12 | INSTRUMENT JASCO | OKIGIN England s6%¢ 08866 () 10 4 3027
IR-S
DATE Sep1964 | Bergamot oil|STATE Liquid film MAKER Bush n?p 1-4625
3500, 3082, 2965 2925 2850, 1744, 1680, 1647, 1450, 1437, 1412, 1372 1243, 1170,
1155, 1111, 1094, 1018, 993, 943, 915 888 833, 796.
Fig5

2

60y

23
100

00000 Linalyl acetate 17780 0 000 0O 0O
16470 14370 115500 88801 79801 O DI Limonenel 1155017 350001 16470 99301 915 O LO Linaloold 190 O
ogoooo

NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
n 1 12 13

T T g

WAVELENGTH (»)
(]

T

ki 415 18
T T —

W e

. . !
1700 1600 1560 1400 1300 1200 1108 1000 900 400 00

WAVENUMBER (cm-l)

L
2 20 18508 1800
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SPECTRUM 4 | SAMPLE 439 INSTRUMENT JASCO | ORIGIN 56200 873%4} 0 34"
lBois de rose, IR-S
o1
DATE Feb519651(Rose wood 0il) | STATE Liquid film | MAKER n?p 1 4895
3400, 3086, 2970, 2924, 2854, 1710, 1642, 1452, 1414, 1377, 1263, 1234, 1205 1165
1115 995, 921, 836, 800. 735, 690.
Fig 6

LinaloolO 190 000000
11650800 0 0 0O Linalool DO OO O Oa OTerpineol DO OO OO

WAVELENGTH (#)

6 7

NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

WAVENUMBER (cm-i)

9 1n 1 12 13 4 15 16
T T 0 g =

SPECTRUM 4 | SAMPLE 4 13 | INSTRUMENT JASCO | OKIGIN Naarden 56200 9140 gy 12 1%
4 IR-S
DATE Jan. 1965 | Cananga oil | STATE Liquid film | MAKER Java 29 1 4650
| |
3460, 3075, 2955, 2926, 2860, 1743, 1726, 1668, 1636, 1605 1515 1451, 1383, 13868,
1270, 1247, 1198 1108, 1068 1025 986, 964, 885 818 708,
Fig 7

YlangylangoilD 0 4000000000000C000O
EsterU0OO0OO0OODOOO 1720017400 cOooboobooOoO
ooooooooono
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WAVELENGCTH (#) NAGOYA CUSTOMS APPRAISAL DIVISION
- CHEMICAL LABORATORY

8 7 R 9 n 11 12 13 4 15 18

25
100§ !

: . . :
40 g 3 P E 1100 1600 1560 1400
WAVENUMBER (cm-1)

SPECTRUM 4 | SAMPLE 4 16 INSTRUMENT JASCO | ORIGIN 56200 256314 13 3497
IR—S
DATE Jan, 1965 | Cederwood oil | STATE Liquid film MAKER M M R n251L95
|
3400, 2950, 2860, 1730, 1646, 1469, 1456, 1376, 1365 1243, 1228 1187, 1127,
1095 1062 1033, 1022 998 987, 969, 929, 910, 885 814, 798 775,
Fig 8
00000 Cedrened 00 0n0ad
34000 14690 13760 13650 11270 109500 969 00 Cedrold 22300 0000 OO
WAVELENGTH (i) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
23 3 4 H 3 T [ I 1t W15 I8
104 ' ) ' ' ) ) ' ’
A W,
\\ Vm
(i 3 \. i \/W U\\
2 \1\}
4000 3Héﬂ JE{IH :‘b;m ‘.'lbu 241ﬁ0 mfm ‘nim \:;m 1400 ;;;;'.u llbu |.;im ‘.':ilu n;m 1000 JL;U e«dn Tl}n “Fin

WAVENUMBER (cm-f)
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SPECTRUM % | SAMPLE 4 14 INSTRUMENT JASCO |ORIGIN 56201 0340 (g 10 097 °
IR-S
DATE Jan.1965 | Cinnamon bark |STATE Liquid film | MAKER n23 13900
o1

3335 3060, 3028 2955, 2920, 2810, 2738, 1675 1628, 1607, 1575 1515, 1498 1451,
1434, 1328 1307 1296, 1270, 1253, 1237, 1204, 1161, 1125 1075 1032, 1007, 975
920, 850, 820, 797, 749, 690

Fig9

00000 Cinnamic aldehyde 000000
Cinnamon leaf 0il 0 0 O Eugenol 0 0 0 0O 040100 10 2738 0 Aldehyde DO OO CHOOO

CHEMICAL LABORATORY
25 3 4 5 ] f R ] 10 11 2 114 15 18
1oog v ! . H T T 0 T T 0

WAVELENGTIL (1) NAGOYA CUSTOMS APPRAISAL DIVISION

?
:

20~

=

. ! . L
[ 1600 1000 500 600

WAVENUMBER (cm-V)

SPECTRUM 4 | SAMPLE 4 15 INSTRUMENT JASCO |ORIGIN 5620 1 0756 gy
IR-S
DATE Jan.1965 | Cinnamon leaf oil | STATE Liquid film | MAKER n) 19425

3510, 3060, 3005 2970, 2935 2900, 2835 1717 1670, 1640, 1615 1605 1515 1465,
1452, 1433, 1370, 1268 1233 1205 1182, 1150, 1122, 1035, 995, 914, 850, 817,
794, 747, 713.

Fig 10

00000 EugenolOOOO OO
1670 0 Cinnamic aldehyde0 1717 00000 coOoOOOoononO
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WAVELENGTI (n) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
2z 1 4 5 3 i 8 8 10 W@ o158
100 j T - ; —
' \/'\/ q\ /f\/\
b
| W w /\V\

\
1 7
WAVEKXUMBER (cm-1)

2 8869 8
SPECTRIM SAMPLE % 17 INSTRUMENT JASCO ORIGIN SG 2 02227 (@) D 4=
IR—S
A . 20 4640
DATE Jan.1965 [Citronella oil STATE Liquid film MAKER n"p 1

3400, 2962, 2915 2870, 2850, 2720, 1726, 1671, 1645, 15186,
1453, 1448, 1379, 1233, 1110, 1020, 888 828.

Fig 11

00000« OB OCitronellald 207311 Geraniold 17730 0 0000 O

34000 Geraniol O O oHO O 17260 Citronellal 0 CO O OO 27200 Citronellal D0 OO0 O0O0OCHOOOO
goooooooooooooooooooonoo

WAVELENGTH (») NAGOYA CUSTOMS AFPRAISAL DIVISION
CHEMICAL LABORATORY

25 3 4 H ] 1 8 k] 10 11 12 B 14 15 18
10 T ) T 0 g g T g g ] —
&0

{

o
10 !
o

i ' : f . : . ' . . : I I
401 2400 E 38 140 1700 1600 JE) 1500 E 1200 1100

WAVENUMBER (cm-1)
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SPECTRUM 4 |SAMPLE 4 18| INSTRUMENT JASCO |ORIGIN s *0 10478 g p
IR—S
DATE Jan.1965(Clove oil |STATE Liquid film |MAKER n ?p 15295

3518, 3440, 3060, 3000, 2900, 2835 1640, 1615 1512, 1465 1452, 1433, 1370, 1268,
1230, 1205, 1180, 1150, 1122, 1036, 995, 945, 914, 850, 817, 794, 747.

Fig 12
Eugenol OO O0OOODO

CAVELENGTH (1) NAGOYA CUSTOMS APPRAISAL DIVISION
WA ! ’ () CHEMICAL  LABORATORY

1 5 [ i 8 il H ] LK LI I . [}

i

nim 1600 1360 1308
WAVENUMBER (cm-1)

SPECTRUM 4 | SAMPLE 4 54 INSTRUMENT JASCO | ORIGIN Spain | SG '30 9308 gy 121, 5°
IR—R
DATE Mar1.1965 | Eucaplytus oil STATE Liquid film | MAKER n ) 1 4600

3455, 2965, 2915 2870, 1710, 1644, 1467, 1445, 1375 1360, 1305 1270, 1233, 1211,
1166, 1080, 1052, 1014, 986, 918, 886, 842 812

Fig 13

00000 CineolJ0O0O00O0O01710016440 Cineol D OOODO
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WAVELENGTH (1) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

ae f 3 5 [ I R ] W F S £ IO VI L}

“ﬁ" " - T T - T T g O g g

}. F i

o0 18 7
WAVEXUMBER (cnr1)

SPECTRUM 4 | SAMPLE 4 19 INSTRUMENT JASCO | ORIGIN France | SG2209482 (4 134,77
IR-S
DATE Jan,1965 | Eucaplytus oilg5%| STATE Liquid film MAKER P.R. a ?01 4575

2965, 2038 2921, 2870, 2848 2728, 1467, 1445, 1375, 1360, 1305 1270, 1233,
1211, 1166, 1080, 1052, 1014, 986 918 886, 842, 812 754.
Fig 14

OO0O000 CineolJOOODODOCineol OO 1600017200 000000

WAVELENGTH (i) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

25 o 1 H [] 7 R [ 10 1 n 111 15 8

i - - - 0 T T ] ] 0 ; Tt

-

1 3

i) 16 1
WAVENUMBER (cm-1)
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INSTRUMENT JASCO \ ORIGIN Brazil SG1j0866 af 12 °

SPECTRUM 4, SAMPLE % 53
IR—-S

MAKER nzgl_.-—4475

STATE Liquid film

DATE Mar, 1965 | Eucaplytus Citriogxi'z]\

2810, 2710, 1726, 1458 1453, 1410, 1379, 1346, 1275, 1225,

1050, 1015, 985, 900, 828, 740,
Fig 15

3440, 2955, 2910,
1167, 1115, 1087,

O0000a OB OCitronellald 20730 000000
27100 Aldehyde 0 0 0 CHII 17260 Aldehyde DO D00 0000000
NAGOYA CUSTOMS APPRAISAL DIVISION

WAVELENGTH (») CHEMICAL LABORATORY
8 ] 10 1 1 115 16
; : - ; T T

T TG00 160 100
WAVENUMBER (cm-l)

20,9645 13 6 °
SG°, 0= (a) p +7=

SPECTRUM . QSAMPLE # 20 INSTRUMENT JASCO ORIGIN
IR—-S

20 5470
n°n 1 —""

STATE Liquid film MAKER

DATE Jan, 1965 | Fennel oil

1610, 1577, 1514

2828, 1888, 1750, 1657, 1647,
1174, 1112, 1037,

3022, 3008 2952, 2927, 2912,
1324, 1306, 1283, 1247, 1208,

1466, 1455, 1444, 1418 1378,

963, 942, 888, 838 792, 755 711,

Fig 16

00000 AnetholD 14380 000000

8830786 Lo OO OPinene0 0 OO
7550 78601836 1 0 0O Aniseoill Star aniseoil l OO0 OO0
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NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY

10 1 12 13
T T T

WAVELENGTH (»)

8 1 M_15 18
T L —

WAVENUMBER (cm-1)

SPECTRUM 4 J SAMPLE 4 31 | INSTRUMENT JASCO [ ORIGIN s6* 08944 gy 13 —113°
w IR-S
DATE Jan, 1965 { Geranium oil STATE Liquid film | MAKEK Bourbon nfl1 4620
|
3400, 2965 2922, 2870, 1730, 1713, 1672 1585 1463, 1453, 1377, 1235 1172, 1110,
1058, 1008 916, 888, 830, 746.
Fig 17

Geraniold 177300 Citronellol DO 0000000 O0O0D0O0O0O0OO1730017130cOood0OnonoOong
16720 GeraniolO COCOOOO0O0ODO

NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
10 11 12 13

T T T

T T T

VWAVELENGTH (#)
8

15 18
T——

1700 1600 15060 1400
WAVENUMBER (cm-1)
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X .
SPECTRUM 4 S SAMPLE 4 35 | INSTRUMENT JASCO | OKIGIN 562208771 ) ') 16 8
‘ IR-S
[ ; : n20
DATE Feb. 1965 ] Ho wood oil STATE Liquid film MAKER o 1 4615
|

3400, 3086, 2970, 2924, 2854, 1737, 1644, 1506, 1492, 1446, 1414, 1367 1246, 1205,
1165, 1113, 1042 995 921, 836, 805, 735 690,

Fig 18

00000 LinaloolD 1900000000
173701506 O O Camphor DO O ODOO

WAVELENGTH (») NAGOYA CUSTOMS APPRAISAL DIVISION
v \ . . CHEMICAL LABORATORY
- ] ! 5 F ? B. ? I? lll LA I T 3 (]

WAVENUMBER (em-1)

SPECTRUM 4 | SAMPLE 4 38 | INSTRUMENT JASCO | ORIGIN France | sG*$0 9421 ()

IR-S

DATE Feb. 1965 | Jasmin oil STATE Liquid film MAKER P. R, n?p 1 4860

3450, 2923, 2953, 2853, 1742, 1727 1636, 1602, 1580, 1515 1500, 1456, 1380,
1365, 1314, 1270, 1230, 1173, 1108 1096, 1072, 1024, 918 740, 714, 698.

Fig 19

00000 Benzyl alcohold Benzyl acetatel LinoloolD 190 0 00000
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SPECTRUM SAMPLE 4 45 | INSTRUMENT JASCO | ORIGIN Italy | 56%319983 4y
Jasmine oii IR-S
DATE Mar.1965 | (Absoiute) STATE Liquid film | MAKER G.Cupus | n’f 1 4935

34500 29531 292301 28530 17300 163601 16021 158001 151507 150007 14550 13800 136801
12750 11730 11210 10960 107201 10400 1024 96201 9180 8621 843[1 743[] 7140 698.
Fig 20

WAVELENGTH (») NAGOYA CUSTOMS APPRAISAL DIVISION
o , . . . , . CHEMICAL LABORATORY

: ;
& . R : | . N T

-

WAVENUMBER (cm-1)

SPECTRUM 4 | SAMPLE 4 32 | INSTRUMENT JASCO | ORIGIN Franmce | $G*208879 (g 14 70"
IR-S
| DATE Feb 1965 | Lavender oil | STATE Liquid film MAKER P, R, n®h 1 4570

!

34700 3086011 296301 292101 28700 17400 16450 145200 14140 13740 12430 11720 11080
10940 10450 10180 9930 92001 8330 690

Fig 21

34700993 0 LinaloolD 190000000000 0O0O Linalyl acetated 17780 00 00O
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WAVELENGTH (#) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
a5 3 4 5 ] i 8 9 10 11 12 1314 15 18
e - : g : : ; : : - ; e
Nl o
~
s
-
20-
1

WAVENUMBER (cm-!)

SPECTRUM_ | SAMPLE 4 33 | INSTRUMNT JASCO | ORIGIN 56?20 8951 ()
IR—S
DATE Feb, 1965 | Lemongrass oil | STATE Liquid film MAKER n?p 14845

100

3500, 2967, 2918 2853, 1710, 1675, 1635 1613, 1445 1396, 1378 1230, 1194,
1153, 1120, 1040, 1032, 984, 887 862, 840, 819.

Fig 22

16750 16350 16130 14450 13780 123001 11940 115300 112000 10320984 0 O Citral DO OO OO

WAVELENGTH () NAGOYA CUSTOMS APPRAISAL DIVISION

’ CHEMICAL LABORATORY
" . P s 4 : ¢ ) w0 LTI TR AR LA I 1
=000 7900 T T00 T600 T30 TI00 [EL 1200 TI00 T000 [} SO . ]

WAVENUMBER (cm-1)
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SPECTRUM 4

SAMPLE % 21

INSTRUMENT JASCO

ORIGIN U.S.A. | 5G'908520 () 2, 6g6°

IR-S California
DATE Jan 1965 | Lemon oil STATE Liquid film MAKER n®p 1 4700
3065, 2965, 2915, 2848, 2828 1745 1680, 1647, 1454, 1437, 1378, 1228 1197, 1155
1146, 1050, 1015 956, 945 915 888, 802 790,
Fig 23

00000 DOLimonened 11550 0 00000
1745016800 Citral 0 cOod OO0 O0O0OOcCOCOOODOOOO
00 Citrus O O O O Orange oil, Tangerine oil,Mandarin oil,YuzuoilO OO OO O OO

WAVELENG

6

TH (1) NAGOYA  CUSTOMS  APPRAISAL  DIVISION

CHEMICAL  LABORATORY

1400 [§I0 [N 100 1360

k) 10 1 LM 1 R I

1060

Tann 140

1006 1 liw [ ]‘U” 1Jdu -“J‘U ;l;" [
WAVENUMBER (cm-1)
]
SPECTRUM 4 | SAMPLE 4 57 |INSTRUMENT JASCO | ORIGIN Sicily 6508545 (g 12 41002
IR-S
DATE Feb. 1965 | Mandarin oil | STATE Liquid fitm | MAKER Polaks Frutal | nf 1 4700
3065, 3008, 2965 2915, 2848 2828, 1647, 1454, 1437, 1378 1243, 1197, 1155,
1146, 1115, 1050, 1015, 990, 956, 915, 888 798, 788 758.
Fig 24

DO Limonened 11550 0 0O OO OO
Lemonoild O 2300000
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WANELENGTH () NAGOYA CUSTOMS  APPRAISAL  DIVISION
CHEMICAL  LABORATORY
B 1 3 f n > ki il 1] 1 it AENRER L]
i
Mil
[
fi
[ . . . . ; . . . : . : . . . . . .
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SPECTRUM 4 |®SAMPLE 4 56 INSTRUMENT JASCO | ORIGIN Sicily 562208512 () 124y 034"
i IR-S
Mandarin oil R . PolaKs 20 4700
DATE Feb. 1965 mercial) | STATE Liquid film | MAKER "°283 | n%p 1

3065, 3008, 2965, 2915, 2848, 2828, 1647, 1454, 1437, 1378,
1155, 1146, 1050, 1015, 990, 956, 915, 888, 798, 788, 758.

Fig 25
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KPECTRUM 4 SAMPLE 4 22 | INSTRUMENT JASCO | ORIGIN U.S.A. 561908464 (4y 1211148°
IR-S Florida
DATE Jan. 1965 | Orange oil STATE Liquid film MAKER n®9 1 4680
3084, 3010, 2965, 2920, 2850, 2830, 1787, 1732, 1680, 1647,
1455, 1438, 1380, 1155, 1147, 1051, 1016, 988, 956, 914, 887,
796, 788, 756.
Fig 26
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SPECTRUM 4 | SAMPLE 4 23 | INSTRUMENT JASCO | ORIGIN 567008918 () 12,06°
IR-S SAS
DATE Jan, 1965 | Palmarosa oil | STATE Liquid film MAKER Mer o n?p 14720
3347, 2966, 2924, 2851, 1740, 1722, 1668, 1450, 1445, 1380,
1233, 1183, 1108, 1095 1002, 888, 831, 780, 743.
Fig 27
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WAVELENGTH (&) NAGOYA CUSTOMS APPRAISAL DIVISION

CHEMICAL LABORATORY
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SPECTRUM 4 | SANPLE 4 34 | INSTRUMENT JASCO | ORIGIN sG*%0%637 (4
IR-S Penag
DATE Feh 1965 | patchouli oil | STATE Liquid film MAKER n?p 15045

3500, 3075, 2955, 2925, 2868, 1647, 1553, 1455, 1377, 1060,
1041, 1002, 983, 933, 888.

Fig 28
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BECTRUM 4 SAMPLE # 37 | INSTRUMENT JASCO | ORIGIN 562209003 4y 13 558"
IR-S
DATE Feb.1965 | Peppermint oil | STATE Liquid film MAKER n?p 1 4580

3410, 2970, 2960, 286 8, 1737, 1712, 1451, 1357, 1322, 1348,
1307, 1290, 1245, 1202, 1182, 1103, 1098, 1079, 1046, 1027,
995, 975, 918, 875, 847, 733.

Fig 29
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SPECTRUM 4 SAMPLE 4 24 | INSTRUMENT JASCO | ORIGIN Paraguay | sG'908934,72 42
IR-S
DATE Jan, 1965 | Petitgrain oil | STATE Liquid film | MAKER n?p 1 4540

3402, 3092, 2972, 2928, 2858, 1743, 1677, 1647, 1464, 1453,
1415, 1374, 1240, 1172, 1093, 1045, 1020, 994, 941, 920,
834, 800, 741, 692.

Fig 30
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NAGOYA CUSTOMS APPRAISAL  DIVISION
CHEMICAL LABORATORY

1600 1560 1400
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SPECTRUM 4 SAMPLE 4 5 INSTRUMENT JASCO ORIGIN $G2308801 (4y 15 _36°
IR-S
DATE Mar.1965| Pine oil STATE Liquid film MAKER n’) 1 4700
2085, 2915, 2880, 2830, 1644, 1470, 1447, 1437, 1383, 13686,
1328, 1262, 1217, 1202, 1123, 1100, 1084, 1062, 1013, 950,
924, 885, 872, 851, 785, 767.
Fig 31
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SPECTRUM 4, SAMPLE g 41 INSTRUMENT JASCO ORIGIN U.,S A, SG [d]D
IR-S

DATE Aug.1964 Pine oil (# 230) STATE Liquid film MAKER G!idden np

|
3375, 2965, 2925, 1735, 1708, 1677, 1645, 1513, 1445, 1378,
1368, 1290, 1250, 1222, 1158, 1132, 1110, 1080, 1045, 1026,
997, 980, 94 8, 921, 912, 885, 835, 798, 771, 753.

Fig 32
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SPECTRUM 4,

DATE Aug .1964

SAMPLE 4 42

INSTRUMENT JASCO

ORIGIN U.S.A.
IR—S

155 . 9292 15, ,2°
SG°,° 0 [e) "pt2=

Pine 0i1(g 150) | STATE Liquid film MAKER Glidden n2514780
|
3380, 2960, 2925, 1737, 1710, 1678, 1647, 1440, 1377, 1363,
1290, 1223, 1157, 1132, 1108, 1080, 1047, 1021, 981, 950,
921, 913, 886,- 836, 798, 769, 753.
Fig 33
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WAVELENGTH (#) NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
25 3 4 5 8 1 R g n 11 o 13 1 15 8
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WAVENUMBER ‘(:n'rl)
SPECTRUM /4 SAMPLE 4 25 | INSTRUMENT JASCO | ORIGIN 567909096 14y 124 4L°
IR-S
DATE Oct,1964 | Rosemary oil STATE Liquid film MAKER B F n?p 1 4650

3475, 2969, 2925, 2880, 2838, 1746, 1469, 1450, 1419, 1392,
1378, 1367, 1306, 1245, 1233, 1214, 1165, 1081, 1058, 1017,
986, 951, 920, 887, 843, 787.

Fig 34
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SPECTRUM SAMPLE 4 26 INSTRUMENT JASCO | ORIGIN $G709746 (g 12_176°
IR-S
DATE Oct.1964 | Sandalwood oil STATE Liquid film MAKER n’) 1 5025
3340, 3052, 2952, 2922, 2873, 1725, 1712, 1694, 1682, 1661,
1461, 1455, 1378, 1375 1318, 1291, 1248, 1083, 1003, 977, 948,
878. 853, 820.
Fig 35
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SPECTRUM 4 SAMPLE 4 47 INSTRUMENT JASCO | ORIGIN 56%509896 4y 15 182°
IR-S

DATE Mar.1965 | Sandaiwood oil STATE Liquid film MAKER n?f 15035

3340, 3055, 2960, 2875, 1732, 1694, 1656, 1455, 1376, 1317,

1290, 1248, 1167, 1156, 1083, 1003, 975 948, 878, 852, .

818.

Fig 36
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NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
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SPECTRUM 4, SAMPLE % 6 INSTRUMENT JASCO ORIGIN France SG (@) D
IR—S
i ATE Liquid fi MAKER J&E Sojio 20,1 4980
DATE Mar, 1965 Sandalwood oil ST iqui ilm j n’p
3445, 3045, 2935, 2865, 1727, 1692, 1660, 1455, 1377, 1350,
1288, 1244, 1105, 1080, 1003, 944, 910, 878, 850.
Fig 37
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SPECTRUM #. SAMFLE % 3 INSTRUMENT JASCO ORIGIN India SG (@) D
IR—-S Mysore

DATE Jul.1964 Sandalwood oil STATE Liquid film MAKER Essential Co oy

3320, 3045, 2950, 2865, 1725, 1708, 1690, 1677, 1656, 1452,

1375, 1316, 1288, 1245, 1166, 1102, 1082, 1003, 975, 947, 876,

851, 818-

Fig 38
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SPECTRUM 4, SAMPLE 4 36 | INSTRUMENT JASCO | ORIGIN 567209269 () '3 162"
IR-S
DATE Feb.1965 | Spearmint oil | STATE Liquid fiim MAKER n?) 1 4845
3510, 3330, 3082, 2965, 2930, 2888, 2850, 1712, 1677, 1647,
1451, 1436, 1369, 1246, 1142, 1111, 1058, 995, 960, 893, 800,
702.
Fig 39
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IR-S
DATE Oct.1964 | Staranise oil STATE Liquid film MAKER “210) 15565
3022, 2953, 2927, 2912, 2828, 1608, 1576, 1510, 1466, 1455,
1444, 1418, 1378, 1324, 1306, 1290, 1253, 1208 1175, 1112,
1036, 963, 942, 838, 792, 755,
Fig 40
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1

SPECTRUM 4 SAMPLE 4 30 ‘ INSTRUMENT JASCO ORIGIN
\ IR—S

DATE Aug,1964 Sho-Gyu oil ‘ STATE Liquid film MAKER

20,9355 13 2°
G, 02222 [a) "pt16=

“ZB 14825

3470, 2965, 2930, 2880, 1745, 1643, 1612, 1507,
1445, 1380, 1366, 1246, 1185 1160, 1124, 1101,
1026, 995, 946, 926, 887, 863, 804, 774,

Fig 41
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CHEMICAL LABORATORY
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SPECTRUM SAMPLE % 58 INSTRUMENT JASCO | ORIGIN sG' 308568 (4 ‘]2)4_859."
‘ IR-S
DATE Feb,1965 | Tangerine oil STATE Liquid fifm MAKER Polak’s Frutal|n®] 1 AT00

3065, 3008, 2965, 2912, 2848 2828, 1692, 1647,
1437, 1376, 1260, 1240, 1197, 1155, 1146, 1050,
947, 915, 888, 798, 788, 758.

Fig 42
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NAGOYA CUSTOMS APPRAISAL DIVISION
CHEMICAL LABORATORY
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SPECTRUM 4, SAMPLE 4 28 INSTRUMENT JASCO ORIGIN sc‘jo§§l§[¢]15_1§°
IR—S
DATE Oct.1964 | Thyme oil STATE Liquid fiim MAKER 20 4 5010
i
{

3400, 3015, 2963, 2925, 2870, 1711, 1622, 1585, 1517, 1461,

1422, 1383, 1366, 1343, 1291, 1265, 1225, 1154, 1114, 1089,

1061, 946, 858, 810, 739, 721.

Fig 43
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SPECTRUM 4 SAMPLE 4 29 INSTRUMENT JASCO ORIGIN 561209844 (o i252°
IR=S

DATE Nov,1964 | Ylang—ylang oil | STATE Liguid film MAKER nzglﬂ
3480, 2955, 2925, 2870, 1740, 1724, 1626, 1617, 1610, 1588,
1516, 1500, 1490, 1453, 1385, 1370, 1316, 1300, 1273, 1250,
1230, 1176, 1157, 1110, 1070, 1027, 969, 886, 749, 734, 711,
697.

Fig 44
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SPECTRUM 4, SAMPLE 4 50 | INSTRUMENT JASCO ORIGIN Japan
IR—S
DATE Dec-1964 Yuzu oil STATE Liquid film MAKER a1 4750
3065, 3008, 2965, 2915, 1781, 1710, 1677, 1647, 1597, 1517,
1454, 1437, 1378, 1331, 1359, 1285, 1252, 1240, 1225, 1197,
1155, 1146, 1114, 1107, 1075, 1050, 1015, 988, 956, 948, 915,
$88, 814, 798, 788, 758.
Fig 45
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A Rapid Analysis of Essential oils by Infrared Spectroscopy
SABURO MIWA
(Nagoya Customs Laboratory 5.Kaigadori Minato Ku Nagoya City, Aichi Pref.)

Usually a large amount of chemical informations and a wide experienee in analytical technique are required to
identify and appraise many essential oils found in nature. Until recently,their analyses have been performed by
the laborious chemical studies and by the measurement of several physical constants.Since it seems to be quite
promising to apply the infrared spectroscopy for this purpose,the spectra of about thirty typical essential oils are
recorded in the present study. Other physical properties are also examined and tabulated for comparison.

The samples used in this experiment are those listed in the Japanese Customs Tariff Schedule No0.3301. Most of
the samples were offered by Takasago Perfumery Co.,Ltd.in Japan.Several extracted oils from plants,and the
imported materials were also used.

It was found that each of the sample showed a characteristic spectrum and different physical constants and
therefore the measurement of the infrared spectrum together with a few other additional data enable one to identify
the nature of a given essential oil. The procedure is simple and the result is excellent.However,a very much similar
spectrum was observed with some of the samples such as lemon oil,orange oil,mandarin oil,tangerine oil,and yuzu
oil,the principal component of which is known to be DO Limonene, and their characterizations were not possible
from the spectral measurement alone. This is slso the case between star anise oil and anise oil,For those samples,
some other convenient tools for separation,like as gastd chromatography or thinlayer chromotol] graphy, will have to
be examined,and the detection of their components will be of importance to afford accurate and reliable results.

The present work was mainly done of the Chemical Institute,Faculty of Science, Nagoya University,under the
direction of professor Yoshimasa Hirata.

(Received Aug.23, 1965)



