22 B85 M FEXEFFFRE Vol.22,No. 9
2016 4£ 5 A Chinese Journal of Experimental Traditional Medical Formulae May,2016

AT Tk 7 4 0 0224 5 7 0 5 P

LEE Rem, FRrE, KAFT, kits
(TEEHKRF 3%, DEHARNMAETLEEXFTHRETLER T,
B 2 MARAL TREARB R P, 0 750004 )

[(WZE] BB 0ERHIKZESFERE (SD) MG F CO, ZEBUE (SFE) $2 5l 5 25 A B il J v 4 & 3 A/l e 1804y,
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Identification of Volatile Components from Hui Medicine Muxiang Oil by GC-MS

MA Xue-qin, ZHAO Qi-peng, XU Xiao-xue, ZHANG Wan-nian*, ZHANG Zhuan-zhuan
( Department of Pharmacy, Key Laboratory of Hui Medicine Modernization, Minisiry of Education, Ningxia

Engineering and Technology Research Center for Modernization of Hui Medicine,
Ningxia Medical University, Yinchuan 750004, China)

[ Abstract | Objective: To extract the volatile oil and small polar components of the Hui formula Muxiang
oil by steam distillation (SD) and supercritical CO,fluid extraction (SFE), respectively; analyze and identify the
components and their contents with Gas Chromatography-Mass Spectromet ( GC-MS) , and compare the differences
in types of components between different extraction methods. Method: The mass spectrometric conditions were set as
follows: Shimadzu QP2010 plus GC-MS, Rxi-5Sil MS quartz capillary column (0.25 mm x30 m, 0.25 wm), the
starting temperature of 50 °C , maintained for 1 min, heated to 150 °C with 8 °C*min "', maintained for 3 min, then
heated to 210 °C with 3 °C+min ', maintained for 3 min, and then heated to 280 °C with 15 °C+min ', maintained
for 15 min until completion of analysis; helium as the carrier gas, column flow rate at 1.33 mL +min ', split ratio of
25:1, inlet temperature of 250 °C , EI ionization source of 70 eV, ion source temperature of 230 °C , and scan range
of m/z 35-500. Result: Yield of volatile oil was 0.8% and 2.91% respectively in SD and SFE methods; 25
compounds were identified, accounting for 96.28% of the total peak area of volatile oil in SD method; 36
compounds were identified, accounting for 97. 98% of the total peak area of volatile oil in SFE method. Conclusion :
There was significant difference in types of components contained in the volatile oil between SD and SFE methods,

and GC-MS could be used to identify the small polar components of the medicine, providing experimental basis for
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further development and utilization of Hui medicine.
[ Key words ]

fluid extraction
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DNV 12 Z AT R ZE A R, TUIR B AL
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LSRRAT . REFMGTILA S WHHR:“ KRF—
P, A = MR A Y i A ) R ik AR R (K
) R AT A I RS (A ) DUERT . R AN
5BRZGH T 4 O IE R M, X 5 2 DLE
25N R OR IT B AT LT Il R BE 2 A i 7
25 )7 AR E X F AW, B0 F IS A
R I B R D S 2 ) — KRR R R X
I 2R T R R B ES T I EH IR LR
IHE RN AR BE SR YT kL I B 2 BN R 2 R
O3 AT AR L5 A OT 5 AR F M a0 A B DY, & A L
BI25 ATAE T, DL b B 28 0 A0 M 45 3% 4 kB
AR 28 B 2 R PR 3k 56 T IE S SR, AT X ] R
A 25 R AEAE R 25 2500 ot 5 Al ik AN 5 W R A OC
T TR B 1 S R RN SR . 3k H T B
W5, A 3 50 38 4 7K 28 R 2R AR 1k (SD) i I A
CO, ULk (SFE ) $& BUA B i 7 #5 & Mo, R H
GC-MS Bt FH AR XE 2 Fl 12 B 7 9k i 45 45 & W a2 47
J A 11 S 5 R R HG R, O R A T IR T I A
rh T T W O Rl R o A s ) R B A R Y O k4R
P56 H s .

1

ARF A KR4l 26 A
LBV PR AT, G AR 5 7 A7 342 % 5 A )
¥ 2010 4 i [ 25 4) 5 4% o

QP2010 plus %I < AH €8 3% -5 335 B¢ AL ( H A<
Shimadzu ) ,Rxi-5Sil MS f7 % F 4145 4 (0. 25 mm x
30 m,0.25 wm) , HA-221-50-06 %143 Ifi 5t % BUbs &
(VL5 A 38 A8 22 8 I 57 26 A BR A W] ), KQ-500E 74
I AR (R Il R R AR A R A HE] ) , ALLO4
RO AT RV (Mg 45 -FE R Z AU SR A IR AR ), 7818
P = IS R B o B T
2 FHiE
2.1 RF T #E M A Y B
2.1.1  JKRZRAS IR B WOR A Wy 45 & M o)
WORT 12 g, B 12 g, W05 12 g, 5t Rk 12 g FI
A 12 g, Wy ieat 16 B IRA G F¥50 0 2 34,
Horp— 73 ¢ 2010 4 i € b 2 ) — FR B 5% XD
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FE R E VAR SD AT 4R B, RHR L 1210, 42
HUEF[E] 3 b, 545 A0 PR, THE SRR
2.1.2 @GS CO, A& Bk $2 UK it 07 #5 & 1 %
gy BRI —2RIRG M B K, R SFE 3L 1T
PRI, ZEWURLEE 50 °C, 2 MU J) 30 MPa, % HUA [1]
2 h fFFE Y PR TR UK,
2.2 GC-MS 438 A A 77 A [l 48 37 15 BT 45 44 %
(63
2.2.1 GC-MS &/ Rxi-5Sil MS £ 35 £ 4145+
(0.25 mm x30 m,0.25 um) ,®IFHEE 50 C,4i+F
1 min, Pl 8 C +min"' JHiE % 150 C 4+ 3 min, L)
3 °C -min "' FHEZE 210 C 4E4¥F 3 min, ) 15 °C - min ™'
TR % 280 C 4+ 15 min; AR, MW & 1.33
AP b 250 1, HERE H IR EE 250 °C L EL H
BUR 70 eV, B 7 IR 230 °C, H A HE om/z
35 ~500,
2.2.2 FERBYHIA M SD AR 44 &l A SFE 2
B4 29 0.1 g, K % FR €, 43 5 100.01,101. 2
mg, % B 10 mL A5 6@ & 0 b, A s 4R 4 4 5 A O
SE Y BN FE AR U o SD Rtk i I R i
HERERTARBE 10 4% 5 IBOHE 0 50 8 W, 4 1 3R o 33 A
5% S FERE 1 L A5
3 &R

K SD B HUCH A R iR 7 R 1) R A i 8600
AR 240 mg, # ML IFR 0. 8% , 4% Kl iy GC-
MS BB Ui WL 15 R F] SFE $2 UK 5 il 8 €5 7tk
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GC-MS S B F i WL 2,
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Fig.1 GC-MS total ion chromatogram of Muxiang oil formula

extracted by SFE
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Fig. 2

extracted by SD

GC-MS total ion chromatogram of Muxiang oil formula

R1 ABHAKESEBEXBMUZRTH GC-MS £E
Table 1

Chemical identification of Muxiang oil formula extracted by SD

96. 28% ; SFE Jir 1545 A Pk i 43 L 45 5 1 36 ST,
7 AR I S TR 97.98% L ZE LR 1,2,

L SD ¥ B OR A 1 5 #5 J 1k i 43 3k 3 5 i 25
A3, H R X B A > 2% WA A A 4 R, O
S OB EE (2.17%), 2-0& N HE-FORE R
(44.49% ), B & T & W By (5.92% ) 41 77 ¥
(20.63% ), i ¥ & I B0 i AR Y 73.21% 5 L) SFE
AR J2 1 A 36 2 5 M 36 ANy, He v A X B
GIEL>2% WY 5y 19 Fl, 43 R R (2.89% ),

No. g PR e IR W E R AL EE
/min /% /%
1 6. 896 CioHyg a-pinene a-JE K 1. 46 95
2 7.140 CoH,, o-cymol 4B-57 7K N It 0.27 94
3 7.224 CioHyg d-cimonene d-75 FEH 1.76 95
4 7.304 CypHy;0 eucalyptol #&H fixi 0.10 89
5 7.812 CgH,50 l-octanol JF 3% i 0.35 96
6 10. 322 C,oH,,0 estragole 2 B fij 1.80 87
7 10. 496 CoHy 0, caprylyl acetate Z, M IF 3§ 1.51 97
8 12.383 CyHyO cinnamaldehyde P kLS 2.17 98
9 12. 803 C,oH,,0 2-allyl-4-methylphenol 2-47 P4 3 - ! 3 2 /i 44. 49 80
10 12.917 CyoH,0, safrole # {8 2 2.51 93
11 14. 394 CysHy, 8-elemene 5-H & I 1.09 93
12 15.788 CisH,y a-cubebene -5 V8 7l il 0.74 94
13 16.218 CsH,, ( - )-B-elemene B-Hi 7 Jis 0.59 95
14 16. 420 C,H,,0, methyleugenol F 5 T 75 i 1 5.92 93
15 16. 682 CoH,, 0,4 3,4 ,5-trimethoxytoluen 3,4 ,5-= 1 48 J& F1 1.07 90
16 16. 803 CysH,, ( - ) -isocaryophyllene ( - ) -5 T i 0.43 94
17 17.329 CisH,, caryophyllene 747 20. 63 96
18 17. 885 CyH (04 paconal 4t 1.59 97
19 18.577 C,sH,, humulene ¥ 4 1.28 96
20 19. 474 CysHy, B-copaene B-JE & 0.53 93
21 19.774 CysHy, b-eudesmene b-3EHk s 1.24 93
22 23.111 C;sH,,0 B-caryophyllene oxide B-%& 1k 17 47 M 0.85 94
23 24. 084 C,H,40;4 asarone 4l 3 fik 1. 67 93
24 24. 605 C;5H,,0 spathulenol F¢ 1 45 2 1.18 88
25 26. 101 CisHy, O linolenic alcohol VP Jf izt 1.05 91

3,5-H A B IR (2.34% ), ¥ R (2.64% ),
BT HME (6.03%),3,4,5-= I A &P R
(4.42% ) ATHT I (4.76% ) , N BE(4.27% ) 44T
W B ALY (4.54% ), B-BE A 065 (2. 12% ), IE+ I\ =

I (4.54% ), A6 04 12 H TG (2. 12% ) ,3-2 33~
R 655 17 - (4. 54% ) B-BEARMS B (2. 16% ) ,
AFERENEE(3.51% ) ,8,9-B 0-9-H L3R 5 K I
(11.12% ), KA R FE RN ER (4.19% ), 5 LUK
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®2 ABEHABIES CO, EBYMUFERTH GC-MS £7F
Table 2 Chemical identification of Muxiang oil formula extracted by SFE

t . X I A 534 LR
No. /r:m P ey AH J;;n‘%& *H/{;;E
1 2.564 C, Hyg toluene 4 2.89 97
2 5.627 CoHig a-pinene a-JEH 0.14 96
3 6.393 CoHyg B-pinene B-JE 0.23 96
4 9.389 C,H,0 eucarvone {5 1 il 0.30 95
5 9.817 CoH,;40 endo-borneol P JE il 0.15 96
6 9.983 CH,O terpinen-4-ol #3 I s 4 - 0.15 95
7 12. 127 C,H|,0, 3,5-dimethoxytoluene 3,5-— F 4 J& F 2 2.34 96
8 12.919 CoH,00, safrole ¥ 4% % 2. 64 97
9 14.392 CsH,, cyclothexene ¥ E /i 0.25 91
10 16. 224 CysHy, cyclohexane ¥ £ 45 0.43 95
11 16. 425 C,;H,,0, methyleugenol F 3 T 7 jifl 6.03 86
12 16. 681 CioHp, 04 3,4 ,5-trimethoxytoluen 3,4, 5-= 1 48 & F1 4.42 90
13 16. 800 CsHy, ( - ) -isocaryophyllene ( - )-S5 T F i 0.35 95
14 16.973 C;H,,0 7 ,8-dihydroionone 7 ,8- "% £ % = i 0.23 95
15 17.327 CsHy, caryophyllene £ 11 /i 4.76 96
16 17.723 C,sH,, a-trans-bergamotene o~ 20 b T4 3 4% 0.17 93
17 18. 130 C;;H,,0 nerylacetone 5 7¢ 3 7 il 0.21 95
18 18.570 CsHyy humulene U Ff 4 0.25 96
19 19. 844 C,,H,,0, myristicin [ & 2 fi 1.82 85
20 20. 012 C,sH,, 8-isopropenyl-1,5-dimethyl-cyclodeca-1 , 5-diene 8- [ 4% 3&-1,5-— 0.75 90
Fe-1,5- - 58
21 20.103 CyeHyy hexadecane 75 %% 4.27 97
22 21.250 CoH;o 04 1-(1,3-benzodioxol-5-yl-1-propanone 1-(1,3--iF B — 47k 3 ) -5-3%-1- 1.62 96
P ]
23 21.711 C,H Oy elemicin H 7 £ 1.97 94
24 23.108 C,5H,,0 caryophyllene oxide 717 %% & 1LY 4.54 94
25 25.801 C,sH,, ( =) -B-elemene B-Hi 7 1 2.12 86
26 25.966 CgHj, (11E,13Z)-1,11,13-octadecatriene (11E,13Z)-1,11 13-1F )\ = 4.54 92
27 26.122 C, H3, 0, methyl, Z-5 11,14 ,17-eicosatetraenoate £ 4= U 42 H fig 2.12 88
28 29. 659 C, Hy, 0, 3-ethyl-3-hydroxy androstan-17-one 3-Z, J-3 - %5 3 1 {5 oz -17 -1 4.54 85
29 29.791 C;sH,0 a-eudesmene-ol o-5EFf s i 2.16 89
30 31.373 C,5Hy 0, 6-methyl-3-methylene-7-( prop-1-en-2-yl ) -6-vinylhexahydrobenzofuran-2 1.01 92
(3H) -one 6-F J£-3-30 F 5E-7- (T -1 -0 238 ) -6- 2 9 3 75 0 28 9 1k i -
2-(3H) -
31 35.218 Cy5Hy0, costunolide A 72 P4 fig 3.51 92
32 36. 862 Ci HigN, 8 ,9-dehydro-9-formyl cycloisolongifolene 8 ,9-Jfif 4 -9-F il 31 5 4 - I 11.12 88
33 37. 825 CsH 30, dehydrocostus lactone 25 & A & 42 N Fig 4.19 92
34 57.543 C,;H;gNO, piperine B HUA; 5.19 95
35 60. 888 C3H,;NO, adipic acid, monopiperidide , ethyl ester BRI iz ) — R Z Fig 7.57 90
36 61. 062 CyH 50 sesamin ¥ JjR 2 9. 00 90
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(5.19% ) ,FRURWERR O\ R O BR (7.57% ) FIZ R %
(9.00% ) , o5 ¥ K M B4 S TR ALY 87.95%
4 itig

Il % = 24 2 3 ) PR M B 2 1) o A T L A
& IIRE ) B AR T B R SR MR TY F
T B 24 I e [0 25 30 7 O AR
WA S EITE T A R SR
TRIT IR WO R A B R B A 2 0 R DLk
FA T 4 Bl BE ME 40 2 B AYS L [ IS 24 18
G R T BE R AR 2k R b, X 5 ik 9 90 T K
T — ZR AR Y A 24 05 500 5 0 I RR VA T AR
SR O AR T (R 20 ) 12 B 2 A
T, TR 2 45

SD il SFE ¥ i, & L4 4 11 #h, SD %
FEA L4 14 Fh, SFE SEFRA 1053 25 i, SD Bk L
(4 1 43 FE A HE 30 min 2Z i 0 (35 min 22454 il
U {H K BB %5 Ok ) L T SFE ¥k 45 B B 43 7 65
min B A4 B4, H 30 min J5 (9 B4 o5 35 & 2 #E B
YRR 41.59% , 1] UL SFE 3753 2 1 R & il
PR AE AT PR, Wb B, B R e b A AR
Wy R A ke N R (3.51% ) X SR & I N R
(4.19% ) , EA MU 9 EAMUOE (5. 19% ) 55, ¥ e fg 12
B Ok o X He 2 2 IO v A5 380 1 48 M Ay 1) 4]
BRI AF X 0T 43 0 22 S K, T o RO e i AL
A BT Ay (24 6% ), SCHRARIE H BA % i
I3 S5 W5 6 7, A 4 S50 it B 2 v il 25 0 A2 48 0 A
FU R AT R R 7 A B R R A AR, &
[T N R AR W Ne O v N R N
K TR LA SH B B A 280 43 H BB, R T A
AR E M 2E R, H A SFE ik $2 BUAY 45 & il
SA UL EABUN ST, SD 1 TR B L A2 AT )
GHE, KRR X LA O

ARG P A T L5 2496 0 v A R 6 7 24 7 )
KA T SD Fil SFE 5 £ B A% 2 i 44 &t 4, &
PR SFE 48 B0 a3 B 45 A 1k Loy R AL %
T SD AR RN A o R Y T, AR T — 2
SRR PR HB KA 14, OF HL# R Ve o I A IR R
32 3] 15 R T T A 4, AR — S B 4 R 1 07 R
AR E) TR E PR A R T 2548 R VA SO A Y

WHL, DL E R A GC-MS Bt 4% R % 52 SFE F1 SD
T R TR R A 3l 7 1 R B Ay, R R 2 K A Ik
B4 3 1A 9 i S it R o o B R T4 A
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