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Quality Standard of Liquidambaris Resina Essential Oil
ZHOU Wenjie , RAO Weiwen , WANG Lili
(Guilin Food and Drug Inspection Institute , Guilin , Guangxi, China  541012)

Abstract: Objective To establish the quality standard of Liquidambaris Resina Essential Oil. Methods The characteristics analysis
and the thin — layer chromatography (TLC) method were used for the qualitative identification of Liquidambaris Resina Essential
Oil. The relative density and refractive index of Liquidambaris Resina Essential Oil were determined according to the method of the
Chinese Pharmacopoeia (2020 Edition, Volume IV),and the acid value was determined according to the method of the Fragrance/
Flavor Substance — Determination of Acid Value or Acid Content (GB/ T 14455.5 — 2008). The chemical components of
Liquidambaris Resina Essential Oil were separated and identified by the gas chromatography — mass spectrometry (GC — MS)
method. The chromatographic column was DB — 5MS capillary column (30 m X 250 wm,0.25 pm),the carrier gas was helium, the
split ratio was 100 : 1, the volume flow was 1.0 mL / min, the inlet temperature was 250 °C,the temperature of the auxiliary
heating zone was 280 °C,the temperature was programmed, and the injection volume was 0.1 pL. The ion source was electron
impact (EI),the ion source temperature was 230 C,the quadrupole temperature was 150 °C,the electron energy was 70 eV,and
the scanning range was 20 — 450 amu (full scan). The relative contents of main characteristic components were determined by the
peak area normalization method. Results The 16 batches of preparations were all light — yellow and clear liquid with aroma. The
TLC chromatograms showed that there were spots with the same color at the corresponding positions as the Liquidambaris Resina
reference,and the spots were clear and well separated. The relative density of the preparation (at the temperature of 20 °C) was in
the range of 0.910 — 0. 924, the refractive index (at the temperature of 20 °C) was in the range of 1.493 — 1.500,and the acid
value was in the range of 10.08 — 18.30 mg/ g. There were 39 compounds in the preparation, among them,B — caryophyllene, a -
pinene,f — pinene and camphene were the main characteristic components with the relative contents of 27.14% - 36. 53%,10. 65% -
17.32%, 6. 71% - 12.44% and 1.17% - 6.27%. Conclusion The established method can be used for the quality control of
Liquidambaris Resina Essential Oil.

Key words: Liquidambaris Resina Essential Oil;TLC;GC - MS;8 — caryophyllene ;o — pinene ;8 — pinene ; camphene ; quality standard
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Abbemat 300 %14 [ Zh 4 AL (2 A v B AT FR 2
) 5 BFHE FE SR (25 mL, DI R TEAXAR T A BRA A, #E
%4 25 mL) ; XS205DU R L K7 (Mg < thE > f
RN RSB b0 40 2 —) s KQ — 600K FY 8 75 )% i 1k
R AR A B AL TR R 600 W, 4 %K
40 kHz) ; ATS - 201158 % 4= [ 8l s AL, ADC2 HY 4= [
ML, TLC VISUALIZER 7Y 3 J2 {6 3% FEAR AL , 21l
F 3t 1 Camag 23 7 5 7890A / 5975C TS AH (A1 — i i
AL (L Agilent A H]) o
1.2 i&X%4

R Tl CRE AR =3 3 A= B e A A FR 7 L it
543 9k A81121, A81119, B90226, B90225, 070727,
B90426, A81120, A81124, B90416, B90807, BY0810,
B91218, B91226, C00602, C00918, C01020) , Ji /= #ii Ky
PV REE e, SN BRSSP
I DR B 25 SR 56 BT e SC AT 25 i 4 a2y
SR IE R 5 R IR X BB 25 44 (b B2 0 25
K e WFIE BE , b5 R 121637 - 201201, {556 2 24 iy
K ) s BEIE GFys W2 M (FF S PRI TABRA AL FL
#% 4200 mm x 100 mm , JEEE 47 0. 20 ~ 0. 25 mm) ; ZF
PR P Al (60 ~ 90 °C) L IE T 4% . 2 1R & g vk
LFRY Moy Mt NI A gk 4l K k4K .
2 AEEER
2.1 #ERER

B, U < B A AR IR B T IR, RO

TR BRI S235  A81121,A81119,B90226,
B90225,070727,B90426) i , 4% 2020 4 it [ 24 it
(—3) ) PLAG I g B 3 T L ESR 25 CROF IR R i
T, 25 5 6 HURE i A 2 B RN I v Y4 5 v it L AE
KL AR
2.2 HEAIE(TLC)ES

P T AR A 7 T Rt T 3 0 A S 50T R AR
X REZ 0 HE4T TLC IS U A g X BR 2544 0. 2 ¢, Jin
A 10 mL, & 75 AR 10 min J5 5 S, B IS WAE %
W25 44 V5 W BBURE o 2 mL, il FF B 10 mL, R 22 (1 5 it
A R A i 5 T o 4% 2020 41 R € Hr ] 24 3L (B ) ) 3 D)
0502 TLC 114057 =59 38055 | J3 1] A B S 73 W 2 L
X} A 2GBTS L, 4 T R —FE IR GFas MEEM, LA
Mk (60 ~90 C) - LR LTE - vk B (10:1 :0. 1,
VIVIV)REFFR, BIF B B, BERAMEST (254 nm)
TR 45 S 11 UV W TE S 0 R 2 R TR T
AR B B 3 HH IR E€ (A) BRE o (0 5 P DL T 1

- - e s e - ah e .
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S. BB MER 1 - 11 ARRIER
1 EEREEE
S. Solution of reference medicinal materials 1 —11. Test solution

Fig.1 TLC chromatograms
2.3 EXTE LR BENE
OS85 JEE 5 2020 AF R b [ 2 i (P ) ) e )
0601 AH Xt 4 & I 5 4511473 - M I FU R JHOIL I A o 45 2R
FEXF B2 (20 °C) R 0. 910 ~ 0. 924, 1E LK 1,
®1 16#HNERFHNMEZHNESR
Tab.1 Results of determination for the physical constants of 16

batches of Liquidambaris Resina Essential Oil

PF AAFFEROC)  WAEQR0C) MmE(mg/g)
A81121 0.910 1.493 11.69
A81119 0.918 1. 497 14.91
B90226 0. 921 1. 498 15. 04
B90225 0.910 1.493 11.93
070727 0.924 1. 499 16.93
B90426 0.914 1.495 11.03
A81120 0.913 1.493 11.02
A81124 0.911 1.493 12. 11
B90416 0.912 1.493 10. 30
B90807 0.910 1. 494 10. 08
B90810 0.921 1. 500 14.58
B91218 0.914 1.495 11.34
B91226 0.921 1.497 13.98
€00602 0.917 1. 496 17.30
€00918 0.916 1. 497 17.70
€01020 0.916 1.497 18.30
X 0.916 1. 496 13. 64

Yol #2020 45 pig  H [ 24 3 (P9 ) ) i ) 0622
Pt e 17700 e 25 R AT ER (20 °C) R 1. 493 ~
1. 500, FEWLFR 1

MR fH - % (R RS & BRI E )GB/ T
14455. 5— 200837 L5 R {H M 10. 08 ~ 18. 30 mg/ g,
TEWER 1,

2.4 WEBHEERMHISHERE - i (GC - MS) a4
2.4.1 &L

3% #F : DB - 5MS E 4 & A (30 m x 250 pm,

0.25 pm) 5 B AR 4T 100 15 AR U 4
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1.0 mL / min; JERE LTI 2 250 °C 5 %l Bh i X i B .
280 °C; FEF TR W IER R, 40 °C 4545 5 min, A5 °C/ min
(385 T 22 280 °C PR-FF 5 min; #EFERE 0. 1 pL.
2.4.2 &

2R (ED 5 8 1R 230 °C; 1Y
AT BE 2 150 C5 L FHE T : 70 eV S i [H] : 20 ~
450 amu(4=49) .
2.4.3 FEREAHNT

BT 56 FHORS TR o, e €80 5 o 1% 2k AR 2R A A
BT o 6 T F I 2 3 ] DL T 2 R PR A e i A 5 TR R
PR 5B AR ST BE (NIST ) i 22 08 2R 4 21 1 o 1% 16 2E 1 7
H iR 5 3% AT, LURCVCIE B | 1 25 5 SR o e 45
PR B3 8 50 R FH 0 T AR A — AR iR T 345 21 43 I AR G
T, 2 UL 3R 2 S S R R T P 39 Ak A (RR AR
FERT90%) , di BRI 92. 55% o Bl b &
Yy 16 R, ARG TR B9 41. 86% ; 45 2 AL A W)
13 F, (5 BTG T A B 19 40. 2% ; 5 A EALS ) 10 Fh
7 B TR R 1 10. 49% .

AHXT R / % 10
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E2 SAEFReitE
Fig.2 Total ion chromatograms
2.4.4 WEF&

ZEA AT 16 LA KT AL i GC - MS &5 & 3,
B — At o — IR M B - TR BRI 4 1
FERFERL S, Horh B — AT B i e (> 25%) .
B LAIX 4 B Ak A 1 S AR A T 0 32 BERRAE 8 4, R
GC — MS &I , LA 1 FBUH — AL i T 3 AE X & i o 45
RB - AN o — TRM B — IR M M B AE T 55 55331
}27. 14%~36. 53%,10. 65%~17. 32%,6. T1%~12. 44%,
1.17% ~ 6. 27% , TEW.3% 3.
2.4.5 WBERE kG S AEEE R ARES R ILEK

AR H R B RS 3 — S T AR
#H(GC = FID ) 3E I 22 | LAKT RE 5 AR 325 T BN RS il
B — AT o — JRIE B — TR (BRI 4 Fh = BRI B
A3 B B i o 4 SR A b 1 R T AR IS — Ak 3 N A5 4 A X
SRR EZES(P>0.05),
2.5 MiEEHE

2 RN G I A Fa e T SR R B I, B
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Tab.2 Analysis of chemical components of Liquidambaris Resina
Essential Oil

A5 &G (min) Wb k2K e
1 9.450 AN styrene CH, 0.19
2 10. 650 Z 3 trieyclene CyoHyg 0.14
3 10. 851 - 1#% - thujene CoHy 0.63
4 1139 a- &5 a-pinene CoHye 15.03
5 11.707 3B camphene CoHyg 5.4
6 12.155 A T8 benzaldehyde C,HO 1.57
T 12587 B-KHH 8- phellandrene €, 0.57
§ 179 B- it B- pinene CH,  10.60
9 13.2% AR B-myrcene CoHyg 1.42

10 14157 a-#¥#% - terpinene CoHy 0.11
11 14.437 ARATLIR 0 - cymene CoH, 0.80
12 14.598 A= 445 D - limonene CoHyg 2.86
13 15586 y-#E y- terpinene O M, 0.18
14 15.682 #4%E 1 - phenylethanol CH,,0 0.11
15 15808 ELE acetophenone CHO 056
16 16.486  2- %4 2- carene CoHg 0.12
17 18.507 HERE camphor CH 0 1.38
18 19.276 KA bomeol CHi0 0.69
19 19.529 4 - /% terpinen -4 - ol C,H,0 0.15
20 19.977  a-#NHE - terpineol CoH,0 0.40
2 20,013 3- KA 3 - phenylpropanol CH,,0 4.05
n 2.183 A8 cinnamaldehyde CH0 0.24
3 22.581 Jk GBI A B |- bornyl acetate C,,Hy0, 2.16
24 23.156 A8 cinnamy! aleohol CH,0 2.26
25 24.003 S AR hydrocinnamic acid C,H,0, 0.57
2% 24292 (=) -a- EEBBE (<) - a-cobebene CH,, 3.37
27 25.060 - TE a- copaene C,H, 0.98
B B8 L-BHI L caryophyllne G, 0.3
29 2.298 B~ B B- caryophyllene CH,, .73
30 133 a- % - humulene C oM, 0.73
3 0L600 y- RZBH y- murolene CH, 0.92
R BI% e k2B - munlee O M, 104
3 28.543 y- Bt (+) - y- cadinene C,Hy, 0.16
34 28.661  A-HAMF B- cadinene CsH,, 1.17
35 28.740 FA8EH (-) - calamenene C,sHy, 0.19
36 29.007 naphthalene, 1,2,3,4,4a,7 - hexahydro - CH,, 0.36
1,6 - dimethyl - 4 - (1 - methylethyl) -
37 30.237 AHCBAH I caryophyllene oxide C,sH,,0 0.75
38 3L02 AR tomreyol C;sH,0 2.41
39 4184 3-FARAZ- AARRE C 0, 014

3 - phenylpropyl 3 - phenylpropionate

J 3 AR 5 BE R G AN [R] o [R] i, G 22 i 6 |
MEE R FNIR AL S W, TEOC IR 55 22 SR Mk B9 25 1F
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R3 16HNEREHPEEZHERPENXENEER (%)
Tab.3 Results of relative content determination for the main
characteristic components of 16 batches of Liquidambaris Resina
Essential Oil (%)

i B~ &K a-k K B R
A81121 28. 04 15.21 10.72 5.46
A81119 28. 44 13.92 9.81 4.95
B90226 27.37 13.24 9.22 4.89
B90225 27.14 17.20 11. 67 5.39
070727 27.46 13. 06 8.65 4.16
B90426 31.84 14.50 10. 57 1.17
A81120 27.50 17.08 12. 44 6.27
A81124 27.32 17.32 12.23 5.56
B90416 27. 86 16. 84 11.75 5.72
B90807 34.35 13.10 10. 33 4.35
B90810 33.03 10. 65 8.12 3.63
B91218 34.21 12.52 8.63 4.18
B91226 36.53 10. 65 6.71 3.40
€00602 31. 44 14. 46 9.73 5.65
€00918 32. 64 13.75 9.16 4.76
€01020 35.43 13.96 8.87 4.51
X 30. 66 14.22 9.91 4.63

T ARt A T Ak BOR S Lo 1, R A2 Ak o i
FE AT BE TR R AR ) B R, AT ) o
fn 2L A A RS PEAN HL T
3.2 TLC %k
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fR(9:1:0.1,V/V/ V) ik — LR LR - VKL R
(10:1:0. 1,V/ VI V), IECHKE - At - LR g - vk
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