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WE: BM @3 CCERIMIWE T &&FREM (BEEMN. FARIE., XHEMm) h5MlnmEas, Ak %l
TooK 2 BEEREI (4 4347 % F HP-INNOWax (4354 (30 m x0. 32 mm x0.25 pm) ; ##% (FID) JREE 250 °C; #EAEO
W 250 C; #HAAS; AW s5 1, &R 1,8 R, Mk, FREEE. B-AM&. L-Jeks 34 0.007 38 ~
0.073 8 mg/mL (r =0.999 9) . 0.041 0 ~0.410 mg/mL (r =0.999 6) . 0.034 2 ~0.342 mg/mL (r =0.999 6) .
0.060 8 ~0.608 mg/mL (r=0.999 7). 0.125 ~1.245 mg/mL (r=0.999 8) MM RIFHLMLER, SFEXIMEE Rl
F (n=9) 4H%98.3% (RSD =2.9% )., 99.0% (RSD =2.0% )., 99.7% (RSD =1.1% ), 97.2% (RSD =
1.3% ) .98.8% (RSD=1.1% ), &5t LM, REUES, FTRHTH&&SE M,
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Simultaneous determination of five constituents in Wanjinxiang Aerosol by GC

LI Tong-jun',  JIA Jin-yan’, WU Qing', YANG Lin*, LI Xia’,  SHI Yan-mei’"
(1. Key Laboratory for Mountain Environment, Guizhou Normal University, Guiyang 550001, China; 2. Guizhou Hongyu Pharmaceical Co. , Lid. ,
Guiyang 550018, China; 3. Guiyang No. 3 Experimental High School, Guiyang 550001, China)

ABSTRACT : AIM To establish a GC method for the simultaneous determination of contents of five constituents in
Wanjinxiang Aerosol (an agent to relieve skin problem, contaning Litsea cubeba [ Lour. | Pers. , Polygonum perfolia-
tum L. , and volatile oil from Blumea Balsamifera [ L. ] DC. leaves). METHODS The analysis of anhydrous alco-
hol extract of this preparation was carried out on an HP-INNO-WAX column (30 m x0.25 mm, 0.25 pum), both the
detector (FID) and the injector temperature were maintained at 250 °C, the carrier gas was nitrogen, and the split
ration was 5 : 1. RESULTS 1,8-Cineole, camphor, linalool, B-caryophyllene and L-borneol showed good linear
relationships within the ranges of 0.007 38 —0.073 8 mg/mL (r=0.999 9), 0.041 0 -0.410 mg/mL (r =
0.9996),0.034 2 -0.342 mg/ml. (r=0.999 6), 0.060 8 —0.608 mg/ml. (r =0.999 7) and 0. 125 -
1.245 mg/mlL (r=0.999 8), whose average recoveries (n=9) were 98.3% (RSD =2.9% ), 99.0% (RSD =
2.0% ), 9.7% (RSD=1.1%), 97.2% (RSD =1.3% ) and 98.8% (RSD =1.1% ), respectively. CONCLU-
SION This simple, accurate and sensitive method can be applied to the quality control of Wanjinxiang Aerosol.
KEY WORDS: Wanjinxiang Aerosol; 1,8-cineole; camphor; linalool; B-caryophyllene; L-borneol; GC
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Fieht 2RO R EE R Y E 2y, BADUA, BK
L R BB R BB SN I
BA B-ATE . R LRI, BAPUR .
TR IR, A B RE
FAFE, VN BRI AR OCHE br . (HBUAT R 224
PRE R ATIZZ TR S A AT, R TR
Bl Z sy . RS NEER], #rlE
IHINE Z R RN, ARGEE VR bR XS
BRI ARSCI AT GC-FID 3 [wl
SETTBRGEAN 1 8-Fem 3 | Wl D5 RRE, B-f1
i, L-IelifE At 5 iy, il oy B 4s
BRI S %

1 HFERG

L1 A% HP-6890 S AHEIEAL, e A KIAE
TAE 4% . Agilent Chemstation 43% T A/EuL (EHE
Agilent A 7)) 5 AL-204 M3 5704 KF (F Ay
H-FEMZ AT s HEBWAR (100 ~1 000, 20 ~
200, 1 ~10 wL, f#[E Eppendorf A F]) .

1.2 %% 1,8-fMZE (% 110788-200705) .
B (4t 5 110747200507 ) . O KR mE (S
11503200001 ) . L-Jgfin (3tt5 110881201107 ) X
RS 240 | o 2 A E S 5 B- A A T
M (s Z2Y151123) W H EEFSRAE YRR
R, KRB fral (bR, Kk
LA ) s TKCEE R EiEa (RERHF R
FUGIARA ) . TT&F 5 (#5 153007,
153008 , 153009, 20 g/Jfi) 5t % F 25 A R
UNEIE7 L5

2 HEEHER

2.1 @454 HP-INNOWax B i%4: (30 m x
0.32 mm x0.25 wm); FID #9028, W 250 C;
HFEFREE 250 C, bk 5 0 1, R
1.5 mL/min; SRR 30 mL/min; 25 SRR
W 300 mL/ming; RBWRSMAFRR E 30 mL/min; J}
IR A RIIRIREE 60 °C, ff%F S5 min, LIS C/min
AT ZE 80 C, /£¥F2 min, L2 °C/min # KT}
£ 150 C, {4451 min,

2.2 AAREREAG) AEEBUKZIRTEE 119.0 mg,
TS mL B, JUKOEEESR, #55), BiS.
2.3 stmSEd A ARSI ANE R, JOKS
Pt A5 0 R P 45 W, BB 0.075 0 mL 1, 8-k I 3%
(1.475 mg/mL) . 0.300 mL & fixi (2.732 mg/mL) .
0.065 0 mL F5# [ (6.832 mg/mL) . 0.600 mL
B-F1 14 (3.040 mg/mL) ., 1.00 mL L-J& i

(4.150 mg/mL) , EF[—5 mL ST, FIA
0.300 mL NFRIEW, oK CEERBEIF LS, #5,
BI5%45 0.022 0 mg/mL 1,8-F¢HF 2 | 0. 164 mg/mL
Ffi . 0.088 7 mg/mL J54EE . 0.365 mg/mL B-f1
¥ . 0. 830 mg/ml L-Ji figi () 5 HE it VA

2.4 MkoRiE ik ELR ORI U &R RS A
LOmL, EF5 mL &, A 0.300 mL bR
W, JTOKCERRGESR, 5, W1 pl i, RifE,
2.5 MnARERES S FEIENETT &
AR T, WISEREERE A . LA AR &
2.6 FZAEAMEXE WHRHHSS . X B
PERESARWR 1 WL, 76 “2. 17 TOE 50T ERE S
Br, sk, U1, mERTAL, FPERE A
W S B3 i A 07 B 2 O A I e R B, X
W sE B IE ¥
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2.7 MR AFE ORI, 8-Fe 2K IR A
45 25, 50, 75, 200, 250 pl, ®F 545 mlL
I, ARG 75, 150, 300, 400, 750 L,
JFRERE 25, 40, 65, 120, 250 pL, B-ffTHs 100,
300, 600, 800, 1 000 wL, L-J@figixt M 5 07 4
150, 600, 1000, 1300, 1500 L, FEKEZ A
300 wL KRR NARIB, oK CBEER, F521,
BIf5 . Z3mlBCl pl FEASAH AR, exEiEA,
PAAS BV OB T B R A A (X)), XS KA
i PP g e i AR A LU AL R A B (V) gEAT Rk ]
=, #PRWEET, RS TES BN ER
WM AR
R1 SHESHEMELR

Tab.1 Linear relationships of five constituents

W4 5 ; At/
(mg-ml 1)
1,8-#t&  Y=0.9276X+0.0023 0.9999 0.007 38 ~0.073 8
A ki Y=3.1245X-0.0088 0.9996 0.041 0 ~0.410
Fr A s Y=0.468 2X +0.044 4 0.9996 0.034 2 ~0.342
B—Eﬂ"]‘]’ﬂ% Y=0.2143X-0.1822 0.9997 0.060 8 ~0. 608
b Y=0.5929X-0.406 4 0.999 8 0.125 ~1.245

2.8 MEEXE WUE XSS, fE U217
T SR R LR 6 YR, AR 1, 8-Fent 3R | AR
WG, JFREmE. B-A M. L-JE BT AR RSD (n =
6) 3Rk 0.8% . 0.9% . 1.5% . 1.0% . 1.1% ,
TG B A

2.9 MR BUE R, T 0. 2,
4.8, 12, 24 h7E “2.17 Wifail T,
151,81t | Filk . DB, B-A T . L-Jehik
T AL RSD (n =6) 49K 1.7% . 0.9% .
1.2% . 1.5% | 1.8% , £MAUHKMERAE 24 h £
ETE R

2.10 EH MK WAt (dit5 153007) 5
SERRER, i 2,17 R LA % 6 it
WA, E “2.17 WA T E, WE
18-kt 28 . Wl D5l B-A 7T, L-Jefl &
HERSD (n=6) 23K 1.5% . 2.4% . 2.7% .
2.6% . 2.2% , RWZHEELERL.

2,11 meHek X BHERRTSEFILEN
(#£5 153007) 0.50 mL, F£9 4y, BT 5 mL &
) R 1, 8-F¢ it 2 0.003, 0.004, 0.005 mL,
RN 0.015, 0.018, 0.022 mL, % &8 0.004
0.005, 0.006 mL, B-f 77 & 0.038, 0.047,
0.057 mL, L-J¢ fixi X} H& & IV £ W 0.090, 0.113
2174

0. 135 mL, H{33400 A 0.300 mL /K472 H 5 N bR
W, TKOBEESR, 78 “2.17 W@ &0 T
E, R 2,
F2 MEEKRERRBRER (n=9)
Tab.2 Results of recovery tests (n =9)

o WobE R/ JRAR AR WA/ [ FH R RSD/%
mL mg mg mg % WE/%
18K 0.5 0.0059 0.0044 0.0102 97.7 98.3 2.9
0.5 0.0059 0.0044 0.0101 95.5
0.5 0.0059 0.0044 0.0104 102.3
0.5 0.0059 0.0059 0.0116 96.6
0.5 0.0059 0.0059 0.0117 98.3
0.5 0.0059 0.0059 0.0119 101.7
0.5 0.0059 0.0074 0.0131 97.3
0.5 0.0059 0.0074 0.0137 102.7
0.5 0.0059 0.0074 0.0130 95.9
T il 0.5 0.0503 0.0410 0.0895 956 99.0 2.0
0.5 0.0503 0.0410 0.0899 96.6
0.5 0.0503 0.0410 0.0903 97.6
0.5 0.0503 0.0491 0.0989 99.0
0.5 0.0503 0.0491 0.0995 100.2
0.5 0.0503 0.0491 0.1001 101.4
0.5 0.0503 0.0601 0.1105 100.2
0.5 0.0503 0.0601 0.1099 99.2
0.5 0.0503 0.0601 0.1103 99.8

F5 A 0.5 0.0359 0.0273 0.0626 97.8 99.7 1.1
0.5 0.0359 0.0273 0.0631 99.6
0.5 0.0359 0.0273 0.0627 98.2
0.5 0.0359 0.0342 0.0705 101.2
0.5 0.0359 0.0342 0.0702 100.3
0.5 0.0359 0.0342 0.0698 99.1
0.5 0.0359 0.0410 0.0772 100.7
0.5 0.0359 0.0410 0.0768 99.8
0.5 0.0359 0.0410 0.0771 100.5
B-A 1T Hs 0.5 0.1439 0.1155 0.2560 97.1 97.2 1.3
0.5 0.1439 0.1155 0.2551 96.3
0.5 0.1439 0.1155 0.2561 97.1
0.5 0.1439 0.1429 0.2841 98.1
0.5 0.1439 0.1429 0.2858 99.3
0.5 0.1439 0.1429 0.2865 99.8
0.5 0.1439 0.1733 0.3087 95.1
0.5 0.1439 0.1733 0.3119 96.9
0.5 0.1439 0.1733 0.3132 97.7
L-JeJii 0.5 0.4693 0.3735 0.8427 100.0 98.8 1.1

0.5 0.4693 0.3735 0.8439 100.3
0.5 0.4693 0.3735 0.8413 99.6
0.5 0.4693 0.4690 0.9343 99.1
0.5 0.4693 0.4690 0.9292 98.1
0.5 0.4693 0.4690 0.9339 99.1
0.5 0.4693 0.5603 1.0139 97.2
0.5 0.4693 0.5603 1.0147 97.3
0.5 0.4693 0.5603 1.0222 98.7

2.12 AFBME H “2.47 W kAt

AT, BRAICFAT 3 0, AE 2,17 IEIEAIE TR
ANAREINE & A, SRR 3,
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=3 SHEENELER (mg/g, n=3)
Tab.3 Results of content determination (mg/g, n=3)

5 1.8-4ENFE RN OFRERE B-ATE L-JRAN

153007 0.0135 0.1150 0.0819 0.3289 1.0726

153008  0.0128 0.1153 0.0885 0.3058 1.078 4

153009 0.0126 0.1154 0.0841 0.3190 1.1341

SEHME S 0.0130  0.1152 0.0848 0.3179  1.0950
3 itig

3.1 ks ARSI T AREIE IR
HE N 4S E 4 (HP-5, DB-1701, HP-INNOWax
&), KPR HP-INNOWax #+ ( DAZR £ B0 [
FEW) B, ST B OR A, AR R, W
XFFR, X K i R ST A2 PR SR, AT
FE, WD RIALBREAEAL TR, B i 45 R
3.2 AFHRE TEEFEREFE 3 WM A
AR R B 2, & CBERE R 65% ~80% . T
AR FRR I TCK LA B i, e LB i &)
FALR IR A, AREIRRAR SR 3822, AR %
ST RSB IR —IE Tl (DBP) | ki
WS AR W R R 2T, BRIk
e BRI AR, 545 Rrl2E 23 2Z TRl R i 43
B, BRI RS RE,

3.3 FBEMFR RIS R 1R
B, ARSI R T R SRR TR R I 2 4y
BEAT S, R E IR AR S B0 By oy
M HA B RTET 2, [, &% 7RG
SUERE TR XT S IR s, A T “2.17
T % A

3.4 REEMAE R RIS 20 e e ik FAT e
Jiki, HEE E ORI T AR Y LN T Blumea bal-
samifera (L. ) DC. W grgrt o, HAHRE . H
K. JRAIEFEEDIRG R E REEHEY EF R Cinna-
momum camphora (L.) Presl B4 02 B T.
5, HAXIBRE, B KSR Ak
I L% BE A 56, E B BT e 1 SE PR A L-
e, MM EERST

SE 3Lk
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