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A EAGEHTARHER L LR, T 5 465450; 2. FEASEH ARGARAT,TE FH  465550)
?ﬁ% B 55w bl R AT P AEL R A AP 5 AFEATE RS E WA &% - RERA(GC-MS)*k . ik &#k
1 Agilent PEG20M £.48 % 4£(30 m X 0. 32 mm, 0. 25 um) , #2578, 34 28 F 4 230 C, HAH SLAA, A& A 1.0 mL/ min, &
A SAWVIV), #BFFA I RALTFEEFETFR(RSEZ)RAFAEZTFTHRMNEX(SZMNE), REABECEA A m/ 2
40~500. R EERBITHBEAMERSY I -FWH b - THAH SFTARALARNBR BN AT RESINE
0.200 2 ~40. 04 pg / mL.0. 202 6 ~40. 52 pg / mL.0. 299 2~ 59. 84 g/ mL.0. 601 0~ 120. 20 pg / mL.0. 302 2 ~ 60. 44 pg/ mL & B A
BN o B TR E R RAF(R>0.999 0,n=7) ;4 M P55 A4 3. 11,2. 94,3.29,7. 58,4. 35 ng/ mL, & & 5% 4 10. 31,9. 75,
10.90,25. 03, 14. 49 ng/ mL; ¥ % B A2 2 M F L X2 R 69 RSD 390 F 5% (n = 6) 5 F 3 et ik & 25 51 4 93.01%,91. 90%,
94. 69%,93. 42%,92. 70% ,RSD %% %1 4.98%,5. 53%,5. 04%,4.29%,4. 83%(n = 9) .20 #tAf & F, Lk 5 7 R o0 FH 4534
1.48,2.07,3.26,8.80,3. 59 pg/ mL. 2518 %7 sc4RAR WAL, 25 REA , ST, 5T T 7 dn il Ja BT AR A M A 409 B B A2l 2
KB RET E MRS AAR G - RN R Ry R S
Identification and Content Determination of Volatile Components in Huoxue Xiaotong Tincture

FANG Qiang',GUO L, XIONG Wei?, JIANG Jiashu?,ZUO Jie*,GAO Qin?
(1. Guangshan Branch of Xinyang Ecological Environment Bureau,Xinyang,Henan,China 465450; 2. Henan Lingrui Pharmaceutical Co. ,Lid. ,
Xinyang ,Henan , China  465550)

Abstract: Objective To establish a gas chromatography — mass spectrometry (GC — MS) method for identifying the volatile
components in Huoxue Xiaotong Tincture and determining the contents of five indicator components. Methods The chromatographic
column was the Agilent PEG20M capillary column (30 m X 0.32 mm, 0.25 wm) , the temperature was programmed, the inlet
temperature was 230 ‘C,the carrier gas was high — purity helium,the flow rate was 1.0 mL / min,the split ratio was 5:1 (V / V),
and the injection volume was 1 pL. The electron impact ion source (component identification) or selective ion monitoring mode
(content determination) was adopted, the mass scanning range was m / z 40 — 500. Results A total of 37 volatile components
were identified. The linear ranges of 3 — carene,cineole, — caryophyllene,eugenol and ethyl p — methoxycinnamate were 0.200 2 -
40.04 pg / mL,0.202 6 - 40.52 pg / mL,0.299 2 - 59.84 pg / mL,0.601 0 - 120.20 pg / mL,0.302 2 - 60.44 pg / mL
(R* > 0.999 0,n = 7) respectively. The limits of detection (LOD) of the above five components were 3.11,2.94,3.29,7.58,
4.35 ng / mL,and their limits of quantification (LOQ) were 10.31,9.75,10.90,25.03,14.49 ng / mL respectively. The RSDs of
precision, stability, repeatability tests were all lower than 5% (n = 6). The recovery rates of the above five components were
93.01%,91.90%,94. 69%,93. 42%. 92. 70% , with RSDs of 4.98%,5.53%,5.04%,4.29% 4. 83%,respectively (n = 9). Among the
20 batches of samples, the average contents of 3 — carene, cineole, 3 — caryophyllene, eugenol and ethyl p — methoxycinnamate
were 1.48,2.07,3.26,8.80,3.59 pg / mL respectively. Conclusion This method is simple, accurate and repeatable,which can be
used for the identification and content determination of volatile components in Huoxue Xiaotong Tincture.

Key words:Huoxue Xiaotong Tincture;volatile component; GC - MS;component identification ; content determination
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T TR T H 205 S AR SR T A P
BETR T AR ZLAE K UK R A i 14 A
T2 A G, AT B OG5 R MR TR TR
SNSRI SEAE Al BIRTT o o 254 & i DR 2530 B i
s FEBURR PR U DU EE TR R A D T
KA HEAE L - ARIE A2 = H SRS
W PRI 2 A5 2 A A i AN IS DT R i)
e PAC Y 250 FH 244 4 o 13 ML 9 9 T BRA T 1 5% 245 i s
K % SR AR R R ASORPK R R T AT A 2 6
A BRI RE R T A B b 7 )2 s 48], R R 40
i A ) 700 ) R 2% B3, A DR A b T v 2 1 T
F It A5 R A 3 - BB (GC - MS) ik
el Bl e R NEE - i W s B WS K AR B =Y Y €31
B4 25 S, AT LT 9 T A B A s A S B
mr.

1 XE5RKE
1.1 {¢z8

7820A — 5977B VS AH (% B AL (S [E Agilent
N Fl) 5 XPE105 B H, - K AF (Fi 1 Mettler Toledo 23 A,
FEEE A 0. 01 mg) 5 38 & I 2 2% (ALt Jb B 1 S B 3 f
FRAF]D .

1.2 iR%

T 1003 9 P (e 0 1) 245 IRy A BR 2 ), it 540
512k 190801, 190802, 190803, 190804, 190805, 201102,
201103, 201105, 201107, 201108, 210105, 210106,
210107, 210108, 210109, 220601, 220602, 220603,
220604, 220605 , # R G5 S1 = S20) o A g e B8 & (-5
110747 - 201008, 55 2 99. 0% ) , 1 4y figi %F HR & (L5
9110728 - 201707, & 99. 8% ) , J i %t B (5K
110881 — 201709, 55 99. 6% ) , 5 o i %t B 5 (45
110512 - 201904, 5 £ 98. 4%) , T & B X B 5 (450
110725 - 201917, & £ 99. 1%) , %f H1 48 5L (A 4 2 2 ik
X BR (454 110835 — 202005, 5t 99. 4% ) , ¥ie ks
Xof B (%ttvﬁnmss 202108, &5 99. 49%) , %5 (41t

SoM 111673 - 201905, & & 100%) , Y904 1 T E £ 54 24

i At E WIFFE BE 5 8 — A 47T s X HE i <tf{ﬁﬂ+$%ﬂﬁ
HIRAE LS R Z02A9H67113, & 5 98.04%) ;3 — &5

S % BEG C BT T AR AR R Ry A BR 2 | 45
C1912117, % 5 94.9%) ; TR LT M o B &l , 7K Sk 4
1K
2 FiEE4ER
2.1 #HEEURSEE
2.1.1 RBAH

GC & (3Rl Agilent PEG20M B4R HE (30 m x

70

0.32 mm,0. 25 wm) , F2 /5 FHil (B 4RI B R 50 °C IR F
2 min, LA 10 °C / min Y3 ZF+ 2 125 °C, fi4F 10 min, D
1 °C/ min B ZTFZ 135 °C A£HF 2 min, #£ 2L 2 °C / min
B3R TF 2 160 °C AR 4 min, 55 LA 2 °C/ min A9 3K
RIFE 199 °C AR 25 min) s JERE TR H 230 °C; 3K
ONEARS B 1. 0 mL/ min; M R 5:1(V/I V) 5
R T pl.

MS G5 B IR S5 B R (ED s L FRE R
70 eV B I BE R 230 °C 5 FREE A 230 °C Y
BT IREE R 150 °C 5 o7 5 9 55 FL A m / 2 40 ~ 500, %
JESE R B[] S 4. 6 min, 230 ‘CiZ4T 10 min, FRAEJEIE©)
2.1.2 ERH A

K2 BURE L 3 mL, B 250 mL RSB P, inzE i
7K 100 mL, A W A1 5 450, Bt 2020 4F Rig € [ 24 3 (g
B ) )38 ) 2204 #4 & e v A o A R R I A A
Uiy fIN 7K 2 36 T A BN R 1k, 0 R TR 2 mL, 3% 4% Bl
REEE IR (R FF0 4 h, R B /7S
1% 2L TR, 38 o P A e T K B R A2 ) T <1 Dt 8
WOE 10 mL B, N 2R £ TR IS &, IR PR A
BRI E S s VRIS LRI AT, s
TR SR 25 F85) 0Bk, BIAS A i v v o B 3 — 5
FImRE I B — AT AT I S e e L T A
Py FE AR 35 PR RE R 2 T X BE A5 o RS FROE L TN
TR TR 5T B TR R 43 ) Dl 8. 12, 8. 48, 40. 20,
8.32,20.52,12.24,12.16,8.24,8. 16 pg/ mL [ %} IH
VAR
2.1.3 makE

HURE A (455 o S20) 35 &, #2 2. 1. 2 300 R J7 4l 4%
M TR, H 2. 1. 1IﬁTﬁEBANfF:;ﬁ%§ﬁF POEE R
i I P e s W AT T L A5 AR R Y
/&l , 5 NIST17. oiﬂErﬁh%,ﬁ%éMﬁwﬁ RREaRT11
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1,
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Fig. 1 Total ion chromatograms of volatile components in

Huoxue Xiaotong Tincture
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Tab.1 Results of identification of 37 volatile components in Huoxue Xiaotong Tincture by GC - MS

B oqluin)  RERY A B nlz B BAEN | AE glm)  RERE AFA EFER nlz kA R A
IS cydlfenchene CH, D 7091 EEEROE BEE |19 1499 R C 0 M+ 55.00 BfR# 24

M+NH)T 1L FE T A O+NH,*81.0,97.1,
158 BB Cle  [M+NH] 79.0,12L1 i %3 140. 10

W+H] 93.0,136.1 0 15.030 (Z) - pinene hy- C 0 [M4NH] 43.00,12110  BRER#H L%
36608 p-ik CH, M+ 41.0,60.0,9.1 A LR e DU+H] 8110

MeNH] 1L A 16000 5 - Meyl -3 - CH,  [M+Nal™ 4L0095.0  FAhiRH Hi
O 3-Bk G, DNl TLLLLL SRk 133 heptyne +H 800

W % N 1637 HE CH0 [+NH* 152,10 EEwRM L%

WaNH] 16,1 B 1655 1,5,5- eyl - GO0 DMNHS 95.10,121.10, kAR B
51 Ak G, DHsHl a1 Wik kR wioman =2l 1910

WOV 101 UL B-AHE C, DM+ 4110 NE SR TA, B
6 T4 a-iEE CH, DN OB BRER BBE N BB, AR

MR 910,131 .10
110 a-BEb Colle  [M+Nal* 77.0,93.0,13.1 NE ek EE 3 B AREE GilO- e 550800, g Hi

WeNH* 121 1610
8 8.019 (R)-isocarvestrene M, [M+NH," 68.1,120.1 EROIE g, B4 ) Bl

. % 19.210 L-F#E Cl0 [M+Nal 6710 GnmR# B4

WeNa]" 931
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WaNH] 430,031 IERENT S
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D+HTE 7110,95.10
DNH]T 123,20

7N RhE CHO DM+H 61.10,110.10 kA R# LS
M+Nal® 9510
M+NH]* 12110

B 0.0 a-iEE CHO  [M4NH] 59.00,121.10 4 133
O0+Nal* 93,00
D+H]S 13610

9 818 R Col10

0 8446 p-7ak (i

MeNalt .07
MANH]* 13609

LB s AR CHO [M+Nal™ 55000510 dAR# B4
0912 4-FRATE M, [MeNa) 9103 ik E1 3 i
B DUHNH,JT 110.20,130. 1
$NH] 119.07 i .
) 00 B0 Ewsk O, D+H 700 T R 2

W+l 13407

WeNalt 79.00 JIERT N7 -3
W+ NH]* 93.04,121.06

WHH 136,09

MeH 005 #i s

M+Nal® 93,10
OENH 119,10,20410
3 BA08 a-himchalene  CJ,  [M+H] 69.00,161.10  FEAEEE  BEEE
M+Nal* 93.00
IANH 20410

B9 4-%k C,M1,0

0907 (-)-a-EBE CHy
MeNal® 86.01,95.08

05297 2,5 cylohenadien G0, DN+NH]T TLOO,I6L10,  EX Hi
MNH, 139,06 e 144 WM
15 1.3 38 CHO [M+Na]' 55.04 Bl R# 2% ~ inelyl - 3 - N %10
M+H 8L03,9.07 (3-010- 1 - -
WaNH]* 14010 ) -, (E) -
16 12460 gandurell CHO DIsH  4L10,60.00  BERH iz (gén
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T B ETEE CH,  [M+H 430,710 i i £ 9.10
W+NH]* 570 +Nal* 136,10
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Continued Tab.1 Results of identification of 37 volatile components in Huoxue Xiaotong Tincture by GC - MS
A% lnin) (%30 ML ETEK mlz 2] ANEAL | A% (i) (5 M BT mlz 1A PR3
3541304 TAR M0, [M+NH]* 7710, RETH AARE %6 SLI FTAR CH0, DI+NH] 43.00,149.00, T4 AAkd
91.10, 206.10
164.10 [M+Nal* 16410
DH 14900 Vo090 APAARERLE CH0, DI+H 89.00 L% AiaEE

2.2 HENE
2.2.1 REHH
i MS Z& PR PR B 7 I O il 2%
PR 2. 1 15 MS A S HOL R 2.
®2 SHIERERS EENERESH
Tab.2 Mass spectrometry parameters for content determination of

five indicator components

Aol A t,(min) REHTmlz EBTmlz
3- B 7.229 154.1 81.1,108.1,139. 1
Heh g 8.187 152.2 81.2,95.2,108.2
B- G 17.178 133.1 41.1,69.1,93.1,161.1
THB 47.394 164. 1 55.1,77.1,103.1,149. 1
MPALNEHRCE 6929 206. 1 134.1,161.1
2.2.2 BHHAE

PIBRIEI  BUZE 15. 16 mg WG HHRE , B 25 mL &
T, N MR SR T E 45, BV INARIY 45 W 5 K 2%
WL mL, B 25 mL AR, O TR CIRER 5855
K2 W HU 1 mlL, B 500 mL 2P, R TR 2%
FEoT,BN1S

TR A X BRIV - 43 03 — B 0 Mok .8 - A1
s T A My 6 AR RE TR R TR TR 6 B A 10. 01,
10. 13,14.96,30. 05,15. 11 mg, A5 EFRE , B 25 mL %
P, IR BRI EZS , RIS B B 4
Vo A3 SRS W 1 mL, 5 R — 500 mL & &b, 2
TR SR 7S 45]  BIRBTEEVR B2 435124 0. 800 8,0. 810 4,
1.1968,2.4040,1. 208 8 wg / mL MG IR S AW

BITORIE /% 10 BITIRE /% 10*

P AR < [F] 2. 1. 2 300 At S VR o 4 ik h
KGR IURE S 3 mL B YRR S LR A I
VB, MR GRS F5:5), A .

FF3 P XoF R ot ¥ VAR < % T L9 9 T A T B T2
SeYIE IE LS AT A AR T2 AR R
2R A BAMEARE S L H5 2. 2. 2 TR A A TR 8 v
2 [P X R S AT
2.2.3 FHFEE

L Jm M B 2. 2. 230 MR AN IR SR A,
VSR S RS TR A A e, 4% 2. 2. 13 T iR ki
FEMAE , J SR (i 1] L 25 B X B S s v i v S
3 — B KRS B — AT T AR AR AR £
P X Rt Y R P R ) £ B B ) Ak TG T 3 LI 2.

LM R AL IS Flovt BE S B R FRE , I
R LIRS itk , LR A B — X BRI 4% 2. 2. 1 I
TR SR A I S, T SR U TR o LRI o 53 o ke
(X, wg / mL) AR A AR A B A3 25 -5 B2 (V) AL b
PEATERME T 45 R LR 3.

o i PR 5 e BR A A < IR 2. 2. 3Tk B A T Ak
PERRFEWT 3 - B Mk B - AT TH
My O AR R TR A TR 4 TR BT R VAR BE 43 51O 0. 400 4,
0. 405 2,0.598 4,1.202,0. 604 4 g / mL A IRA X IR &
TR, KGN N PRSI 0. 5 mL, H 1R 2Tk & 9 Fii
B4 2. 2. VIR RIS SR A AR 2, DA W LL 430 A
301,10 1 B 1y 5T o v B Sk A )RR N i PR 4
L3,

1.7 1.7 1.7 1

L5 1.5 1.5] ‘

1.3 5 1.3 1.3} \

B s

. . 0.9

0.7l # 0 0.7 2 s 5 0.7] ‘ ‘

0.5 0.5 ’ 0.5 [

0.3 H 0.3 | L 4 L 6 0.3 N 4

0.1 /min O T{__Li U, I -~~--}Lt/min 0. 11 Sl = - t / min

10 20 30 40 50 60 70 10 2 30 40 50 60 70 10 20 30 40 50 60 70

A B C
1.3 - %% 2. kit 3.8 - &HH 4 R(0S) 5 TA® 6. WAL AR LE

AL AT B SR IR

B. BHiX A&

C. FAHET FB o i ik

B2 BFRE

1.3 — Carene 2.Cineole 3.8 — Caryophyllene 4. Naphthalene (IS)

5. Eugenol 6. Ethyl p — methoxycinnamate

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.2 Ion chromatograms
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Tab.3 Results of the linear relation test, LOD and LOQ investigation and the recovery test (n = 7)

e R H ElEP R KM E (ug/mL) MR (ng/mL)  EEFMR(ng/mL)  FHEFE(%)  RSD(%)
3-%M Y,=0.5765 X ,+0.1393  0.9993  0.2002~40. 04 3.11 10. 31 93.01 4.98
He i Y,=0.8148 X,-0.1763  0.9992  0.202 6~40.52 2.94 9.75 91.90 5.53
B - T W Y,=0.8258 X,+0.3932  0.9991  0.2992~59. 84 3.29 10. 90 94. 69 5.04
TA® Y,=0.8934X,+0.9070  0.9992  0.601 0~ 120.20 7.58 25.03 93.42 4.29
SPALABRCE  Y,=0.8439X,+0.3839  0.9993  0.3022~60. 44 4.35 14. 49 92.70 4.83

FE % B0 B 2. 2. 2 301 IR A % BRI TGS |
FEEIMANFRER 0. 5 mL, #2 2. 2. 1Iﬁ‘TﬁWA SIS
PRI E 6 UK, 1058 B 0 B O 45 R 3 — eI ARG
B—E’F’T}?ﬁ\Tﬂn—‘%\Xﬁqaihﬁmﬁﬁﬁlﬁa%?ﬁl}:ﬂ@
RSD4Y53 M 4. 13%,4. 46%,3. 58%,2. 98%,4. 66%(n=6) ,
TG B AT

FacE e B 2. 2. 2 700 F AL IR (5
S20)id & A E AN 0. 5 mL, T A E 0,2,
4,8,12,24 hElq‘T’ﬁZ 2. 1T G e S A AR I L i
SR IR AR 3 - B MO B - AT e T A
@ﬁ\xﬂfﬁﬂﬂ%@ém%ﬁaa@ﬁm’%*%?ﬁ&% RSD 43 5| h
4.32%,4.55%,4.03%,3.95%,4.59% (n = 6) , ¢ W fit
A IR T R 24 h WERRUE

M U & (G5 o S20) 1, AL 6 {7, 4%
2.2, 230N J7 A R I, R I AR T
0.5 mL,#% 2. 2. 130 R 50 S5 A RE I 22 , 10 5 25 i
FE R N ARIE TG 45 R 0 3 5 & 4 i ok 1. 46,
1.23,3.44,12.41,4.49 pg/ mL, RSD 43 5 4 4. 35%,
4.43%,4.14%,4.01%,4. 62%(n = 6) , W 5 1 & 1k
RA4f.

JFE TGRS B3 - B I ks B - AT T
By N ARSE AR R £ T 0T R A 45l L R R,
2/ 2 Mg B d A% BF 1 mL & Fad a4 1.12,0.95,
2.60,9.35,3. 40 wg TR A X A A R N 25 5 BEL

SHEBFEN (%5 0 S20)1. 5 mL, £ 945, & 250 mL &
B, 43 A N BRI 0. 5 mL A IR G %) B g
W 1,2,3 mL(%534%) 4% 2. 2. 2300 F )7 kil s ik i
W, 4% 2. 2. 130 NI IR A5 R RN E 0 S S T A, OF
THA IR DR S5 L3R 3,

2.2.4 HRLENRE

HU 20 ILAE B 45 18 &, #4222, 2 T F 5 vk il 45 it it
RV RS A N ARIE IR 0. 5 mL, #2 2. 2. 1 T N ik 56
SRR E I AR R S R AR IR 4,

3 itig
3.1 IEkRE LR
5 MR AT 25 R 2, a0 52 2%, A SCIRiaE 1

x4 HREENEER(pg/mL,n=2)
Tab. 4 Results of content determination of five indicator compo-

nents in samples (pg / mL,n = 2)

%% 3-%MF RewH p-BHE TAR  STALABRCE
Sl 520 274 5.09 13.05 5.81
$2 L4 223 2.90 7.46 2.85
s3 .04 265 2.81 4.73 2.53
S4 .57 2.3 3.14 8.67 3.06
S5 1.05  1.88 2.52 5.04 2.26
s6 1.2 1.8 2.68 6.55 2. 44
7 .39 2.3 3.37 8.11 4.60
S8 1.4  1.74 2.81 8.33 3.32
9 113 1.64 2.87 6.88 2.48
S10 L2 213 3.29 10.15 2.93
Si1 105 1.68 2.62 6.36 2.01
S12 .01 1.83 2.38 4.62 2.43
S13 L13 165 3.11 47 2.41
S14 138 2.38 4.03 13.71 3.75
S15 .29 2.26 3.10 11. 64 4.02
S16 155 2.41 3.90 10.18 4.82
S17 151 2.0 3.48 11.15 5.47
SI18 1.45 245 3.95 12.13 5.5
S19 1.87  2.08 3. 66 10.02 4.51
$20 .46 1.23 3.44 12.41 4.49
X 148 2.07 3.26 8.80 3.59

GC R 5 T 100 7P P AT PP B L oI b g 1) 5 1217

AWTFE P HEBRAE N oK R AT i SRR 23, SR GC -
MS 7553 BT 25 b4 v (0 45 PR U3 T HEA T D0 , AR X i
TR > 0. 5% W REFR | 73 185 B A 1Y B o0 R T 5 %o
% A grandlurelll (R) - isocarvestrene Xf & 5 A~ &) Wy
K WORE R SR AT B IIE SN HUAR L 3 — EIR R A
%E'rtij//"fﬁ oA = IJUIHR A TR S A
RIIBTAR BT IR kiR 25 BE M R B
Z¢ IR R B HUR VBUR PUAAL bR
T 2B SRR R T SR R ) 25 BEAE
LB — A BA R iR BRI BT A8 BRI g
BUIARBAE FI00; T3 M o B Wl R4, R Bt i R

73



A I -

Inspection and Test

&%

China Pharmaceuticals

2024 46 A 20 H 55 33 545 12 )
Vol. 33,No. 12, June 20,2024

W PLAE U AR R BR B R - 120 F AR A
FERR T8 A 1L 2% 8 f e v P R M B3, EL AT B
UYL Prsm TR L7 A TR, 2 L A% 20 o A
AIFERR A 14
3.2 REHFEEE

AR U €0 i e 9 A4 TR B 1 O R B A4
R St €0 33 0 068 1 X R A 48 B 24T 434, 43501 %
FEAR IO I A 28 T A FF i AR IBCR [] L 5 2R
FE A1 EE (60 ~ 90 °C) L H RO T Al 6 H
AIERFERR TR B — AT Aok 3 - B A
PR L i £ 335 I 0 T RRAR TR R/, BLDL 2R 2
T 4 B AT U A S 0 B 22 (37 A4S ) , IR % & R £ 1R
MU o LR R 1 mL3E 2 2 mL, AT Y
0 R OGS B B AR A i 0 0 T R X 8 T 4
I, FH GRS InET , B3R 2 AN FE AR TE B AR Ak, Bt
LR IR FH R 2 mLo I MLTE R AT 58 1 mL A, AT
PON TSIy 1240 5 Bl HH & 038, mr 0] (a3 g
BTG Z2 5 3 mL, AT R € 1 IR S AN A N
(FaETE 374 s W4 2 55 mL I, 218 Z e U 43 244
T 2% SHCH T PR R RN IR D T T R T 5
3 mLo SREE B 2 h i, T e ki Sy 2345 4,6,
8 hif, AR B i B0k 37 A IR ERRR E , S A48 AR
P 83 ) B AR R i o 3 e s TR AR FE B2 4, 6,8 h
AP RCPE I 2 b  (H T 22 5 OO BE BRI (] 2 4 b
3.3 FHiEEMG

T L2 T AL e R S R 2 22 T o3 DR IR A A 4
S, b T v A R 24 1 R R LA S e R 248K, 4R bR
JoT i 2 ) 7 AN RE S e ) T KO R AR
FE I A BE S B2 A 1% 5T i, 38 1 X 22 48 bR A3 1 A
DU 5 AT 25 00 b iz Wl A% e v 25 B BCATLR L, A v B2
PRGOS -7 ARBFSE PR GC - MS B 58 5 T I I 7
T rp Y 37 B A LA, IF SR T 5 AR Ak B Y
e, 25 FERR AT, AT R 35 I00 9 9 T AR T A 1
MRS
S 3k
[1] LAN Y, WU Q,MAO YQ, et al. Cytotoxicity and enhancement

activity of essential oil from Zanthoxylum bungeanum Maxim. as

a natural transdermal penetration enhancer[J]. J Zhejiang Univ —

Sci B(Biomed & Biotechnol),2014,15(2) : 153 — 164.

[2] FOX LT, GERBER M, PLESSIS JD, et al. Transdermal drug
delivery enhancement by compounds of natural origin [J].
Molecules,2011,16(12) :10507 — 10540.

(3] skaak, o4, Boikdy, 5 . P 2548 500k 09 08k BUBORAE )
B AL R R F AR P ey P AT (1] P25 ,2017,48(24)
5263 - 5269.

(4] EF £ A, F . PHERLBRFERAHGHR
BE[]]. P E P22 E,2009,34(12):1605 - 1611.

(5] & 3,303 @, w5 . HML 3B R
AR R 2 AT (1] R 3E 25 ,2020,51(20) :
5395 — 5404.

[6] A4, /3, 5RDTE,F . AT GC-MS Ry 5 HEE
W) % 25 22 52 TR B )2 48 Kb R AR E 4 (Q — Marker) [J].
Fr 3£ 245 ,2021,52(9) : 2696 — 2706.

[7] Z364h, FAER RS F . DA G EN T E f il g5 BT P AR
T AT R A e A ()], Bk g &, 2019,
34(5):612 - 614.

(8] WX, 2 4 REA,F 3-BHFTRALADTRE
AR RBIE[)]. =4S Tk 2011,31(3):122 - 126.

(9] 1ZmAAE, % B, AR, 5 . Hoddhey s Emar s sh &[],
o @ AR B R 255 ,2021,38(16) :2023 - 2032.

[10] x| BeF , MRiuvk, 0 B . B — B A M A B4 4 0 04 A 4 6 e
54T RAET]. #EF S Tk ,2012,32(1):104 - 110.

[11] 2 HF,Z49,0%EEH,F. THEELBOLFR>EH
AR R RELT]. Fm25,2022,44(3):871 - 878.

[12] £F5F,F L, & 75,5, THEOKFRS> 5 HRHER
At R[] dmaA s & ,2021,36(5):863 - 868.

[13] Z#5, RAER, i F,% . WA ZAETFTALAHE
BRUBEEERAEAREA TR TASGFR
F4k,2016,32(6) :679 - 682.

[14] 38 %t . AFABET 8 MRoe4Tn TR ENHI].
¥ [E 25 0F ,2022,23(5) : 849 - 852.

[15] & &% M, T Z,5. ARS>WRREFHRZF
ey R [)]. Rk B 25,2015,8(11) : 1421 — 1424,
[16] 235F . ATHREBEI A SRR Ee) 2N

HAFFNLI] A L,2020,29(5):111 - 116.

(17]) 2 A% % 4),83%%,F . ATaHz0rME B0 H#
Ao S MBI FEAEGARR B S AR ear (] ].
@253 ,2022,31(9) :44 - 49.

(ki H 1 :2023 - 04 - 23 ;& [ H 111 :2024 - 02 - 19)

T ETRT TN e
(hEZGAYZE

P E A %3 R T

RE ARG 78 — 130, B Mk By 3 73T B 5 ANT Ak A 3T I ey AR 22 b3 Fe 4k A: (023) 86592565
M _E %S http: // www. zhongguoyaoye023. com 2, P [ 25 Ak 72 2% 3% 45 & %5

Wi WAiTE )

4



