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[ Abstract ] Objective; Study the volatile components of Tiaoyuan powder and explore its
pharmacodynamic material basis for the treatments of autism and related symptoms. Method: Headspace solid
phase micro-extraction ( HS-SPME ) and steam distillation ( SD) combined with gas chromatography and mass
spectrometry technique (GC-MS) were used to analyze and identify volatile components; HS-SPME-GC-MS were
used to analyze volatile components before and after decoction. Result; 48 volatile components were detected by
SD-GC-MS, among them 28 were identified, accounting for 85. 44% of the total volatile components. 122 volatile
components were detected before the decoction, 73 were identified, accounting for 75.56% of the total volatile
components. 50 volatile components were detected after the decoction, 27 were identified, accounting for 93. 49%
of the total volatile components. In three experiments a total of 97 peaks were identified; the highest content was
a-asarone. Conclusion: This study not only provided a methodological foundation for volatile components analysis
of Tiaoyuan powder, but also provided a reference on phamacodynamic material basis for improving autism.
autism; HS-SPME; steam distillation
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WOCHUA T & 2R IFE RPN E SR E
BLAT  T H5 R 1HE B 43 22 EL AT 8 i T G A e L L 5 R
ST AR T G TE N AR 2 7 48 & R4 HE AT A
FAME . A5 § 7 of HS-SPME-GC-MS, SD-
GC-MS 43 #1 J5 4 , WF 5% V81 70 T 48 P o B 207
A8 T 5 7 Pk o0 B AR AL, AT HR 7 | M E
S S AR 1) 2528000 ot A
1 &

1.1 Y% Agilent 6890/5973 1A -5 1 -5t X
( 22 [E Hewlett-Packard /A~ 5] ) , 30 T 23 [# AH {3 % B
BeEm (fE[E IKA /A #E]) ,65 wm PDMS/DVB # % Hi 4F
4t (32 [E Supelco A H]) o

L2 Kzf gy AS RKE AR A A,
M HEE I E R B 2Rk E T R
55 B 240 A PR A ) 3 22 ash WA b rp BR 2 R SR R 2 3
W BRRL ) #8250, £F & 2010 48 pi (b [ 24 )
TR B o 5 T R R 24 R Ay A 4l

2 Hik

2.1 PG HTAL B

2.1.1 JKZERRZEMY: R BE J7 AR B Uy
F4IL 915 g A 10 58K 3 h 5, B E
25 H)2010 45 i Bff 5 XD 5 3k 42 B, OB 45 ki, R
0.2 mL M &R B2 T 10 mL &, T GC-
MS 3 # .

2.1.2  TZS [EAHGCAEBGE R B BR BRUAR
Ty, Sl RIRA YA, ok 40 Hif . Zadxf
HORE B R QR BE A 1] 8] 2 BT R) | 358 6 o [1] 4
PR AT 58 A9 T SR A A T AR ol A5 B2 1 B
kAR 0.30 g BT 5 mL Tz 46 A2 A 65 wm
PDMS/DVB £ 4t 3k (1) F g i#F A 2%, 85 °C ' 3l °F- iy
15 min, Z£ B 15 min, B, 37 BE R A SOH €038 {3k
FEE Y f#T 5 min, £ 47 GC-MS 4347,

READLI PR A 25 b 72, 1 & TR TRl %
Vo008 s W 4 IR 0. 30 g 4% 2. 1.2 TR 7 ik
HEATZE WL, B 5 24T GC-MS 4347 .

2.2 GC-MS %1

2.2.1 SD ¥ GC £k HP-5MS @i A 35 F 24
KL (0.25 mm x 30 m,0.25 wm) , #EEE O B 250
C, 8 EAEZE<(99.999% ), i 1 mLemin ™",
Fefe 1 L, 23 bk 30: 1, B F FHRPI R 60 C
PL15 °C-min 'FFE 130 C,HLL 1 C-min ' F &
160 C & J5LL 5 °C-min ' F+Z 180 C, % 4L R 3
min, MS Z5428 B 5 EI, 2+ 53R B 230 C, 10
RATIRSE 150 C B FHER 70 oV fFH B HLE 1.2

<70 -

KV, 3 C1EEE 280 °C, i &5 Fl m/z 35 ~550,
2.2.2 HS-SPME ¥  GC 4cf -}y HP-5MS #if 4 41
PB4 FE (0. 25 mm x 30 m,0.25 pm) , #EFE R
J& 250 C, 8 mai s <(99.999% ) it # 0. 8 mL-
min "' NG ERE . BRFTHIE IR R 60 CLLLS
C-min ' THEZE 80 C,FLL 3 C-min ' THEZE 104
C,HLL8 Comin 'JHEZE 115 C £ 12 min, %
JFLh2 C-min"' FHiEZE 160 C, MS 4 {4 [
2.2.1 T,
3 #R

K H GC-MS 53 ¥ & J5y th ¥ K PE L4y, k2% T
A 3t B Acb B R T RRUE — b vk DL RS i e o
A2 Ay B M X B R, R A MR BTG KL RS G
NISTOS % XAk 2 i 43 AT R B 48 o SD ik 4
D EE 48 R A M 43, b S i 28 Fifr, 45 P
AT R 1Y 85. 44% ; HS-SPME 3 22 46 I 4 ¥4 & M
BCAE 122 Fb, S50 i 73 Bb, o R PR A B Y
75.56% , N R J5 52 J7 158 vh 2R Aa il bR 4 K M
50 A, %o 27 A, AR MRS S 93.49%
3 RO TA g6 e 8 10 5 #E R E R 43 97 i, B i
RN a- R, R 1 ~3 g1,

4 6 8 10 12 14 16 18 20 22 24 26

t/min
B 1 SD-GC-MS ##EHFE XM 5 TIC
Fig.1  Total ionic chromatogram of the volatile components in

Tiaoyuan powder by SD-GC-MS

Il

El 2 HS-SPME-GC-MS £ #i £ 5 IR B R M 5 TIC
Fig.2 Total ionic chromatogram of the volatile components before

Tiaoyuan powder decoction by HS-SPME-GC-MS
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Fig.3 Total ionic chromatogram of the volatile components after

Tiaoyuan powder decoction by HS-SPME-GC-MS
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% BEL WG o K 22 B e 52 AR - I IR R BB 2 A4, A
RARM ARG PR B PR IO AR
T M R B I i I 5 R R A M 2H 2,
X R G AT — 5 BATT A 5 10 A 0 B
Herp R M2 R BRI PR B B AR B
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FEJL P B 2 43 0 R AR AL 0 N S8 RE A T, TR 6
S XE LA B B 4050 5 A A B T R LA A
HroR R 22 AR S 2 1 o B, A A Gk 1, 4
BRI RE W B R A S
HREINREAR T VS0 R AL P AR M 2 T B S L

Table 1 Volatile composition in the test results by three different methods

‘ AR 5 4 B %
2 ﬁ%wﬂ A%y 71 R T FE G
/min SD
HS-SPME HS-SPME
1 3.83 K -B-% #14 (trans-B-ocimene) CioHye 0. 62 0.29 -
2 4.08 i i H5 (y-terpinene) CioHys 0.10 0.26 -
3 4.37 it & 475 (terpinolenc) CioHig 0.12 0.13 -
4 4.97 A% 1% ( alcanfor) CioHi0 0.28 1.05 -
5 5.19 A AT TE W[ L( - ) -borneol ] CipH;30 0.04 0.15 -
6 5.3 4-if 5 B2 (4-terpineol ) CoH; 0 0.34 1.32 -
7 5.45 a-# H BE (a-terpineol ) CioHi50 0.10 0.26 -
8 8.74 T & ) H ik ( methyl eugenol ) C,H,,0, 3.20 0.59 2.59
9 9.48 1-45 #7 4% (1-caryophyllene ) CisHyy 111 2.86 -
10 9.81 5T 7 ) F ik ( methyl isoeugenol ) C,H,0, 0.35 4.45 2.77
11 11.44 H 25 1% (azulene) CyoHyg - 0.15 0.08
12 11.58 3= 1 3 42 £ % 1 ik (3 -dimethylaminoanisole ) CoH 3 NO 0.71 4.55 -
13 12.6 D-k: KA 45 ( D-cadinene) CysHy, 0.83 2.39 -
14 13.07 75 18 47 (aromadendrene ) CisHyy 3.10 7.87 -
15 13. 89 y--18 I (y--elemene) CisHy, 0. 60 2.13 -
16 14.7 i 7 2 (elemicin) C,H 0, 9. 60 4.04 15.99
17 15.37 IE -+ =8 (n-tridecane ) CisHag - 0.19 0.03
18 16.23 X &9 B s AR B (2-methoxy-4-vinylphenol ) Gy 0, - 0.04 2.37
19 17.09 -4 i  a-asarone) C,H,604 28. 41 10. 92 57.67
20 18. 18 5 -0 79 L A A1) A 3 (5-allyl guaiacol ) CioH, 0y - 0.21 0.15
21 18.52 2-(2-F 48 48 4 3 ) HE B 2-(2-methoxyphenoxy ) phenol C3H, 04 10.77 11.70 -
22 19.42 T #5 3 ZE T ( butylidene phthalide ) C,H;,0, 2.44 0.42 0.43
23 19. 89 il FII il ( zierone) C;sH,,0 2.99 0.83 0.11
24 23.15 205 A Fk 4 - F FL 2R [} (2-allyl-4-methylphenol ) CipH, 0 12.76 1.72 -
25 43.67 2-TK $: ) (2-propylphenol ) CoH\, 0 - 0.61 5.15
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Ji ' A& RE (RS A T a0 I VE RO R S A OG . ZF LT
N TERESE S LR B T S E SR )
Tl 4= B RN A e e i B A Bl AR AE IR Y
DI, R AR B 7 P JC BUR YT A FIE 1 25 509
BRI AL T S K

4.2 57 RN ¥R M 0 i AT R
7T AT a-HFE I R R AE 3 IRANA
R P IETE . gl I MR e E i oK
J i IR B R A 2 R R R 14.96%
38.01% ,73.66% . 1-f1 470, y-Hi B M , 4-ifi 5
o i R A THE i 4] 2 VR T EPLRE B A 8O A, AR
X &R ZHAEE AR 53 R s 7.51%
2.37% ARFERB R R LI, koK 4 1 A %
FEBUR R B (AL 2E sy 73 B, B L2 TREM
27 B, R WIS Iy FE AL PR AT 245 (Y ok F op B4 TR
SRR LAy, SR A L AR v N B Y R Y S
YR 78 4 A B PR OGP A & v R, X
I PRz FH B A L ds 2 3 o B AR B 7 LLX
U v 0 S LR O 45 A R G R A A kAR
S RBU AT F O AEE B9 35 P 43, LA i 18
A R FH f e 24 7 8

4.3 AR E T R R AT b
B SD-GC-MS 4G I 1 52 07 #5 Ak i 43 48 Fifr, 4556
28 F, 5 B & PE R4 Y 85. 44% ; HS-SPME-GC-
MS 3k A6 0 4 700 2115 52 07 M R R PR i A3 122 b, 2
FE R T3 B, o5 B KR R 1 75, 56% o 2 FhJT Ik
o) 45 S v M R R VR LA A 20 B, FEE R o
VLA R LA AT 4 RS B, HLE
EL I N -4 Ko SD 35 R H 0 1 O &
PRS0 T v AR LT 5 R A R R 2 LB UHE
I AT T TR R3S T A2 M B R 0
O FEE; 17 HS-SPME $ R JC 75 % ), AE it /b, A
PEGF, R B AR a7 R B U ) A, R AR
S UERE T — IR, BB > B R R 22, BR KB AR R
FIY . AEAWESE T HS-SPME 3% H SD ¥ 46 I 4
W2 R {5 B AT, B A P 7 (8 A
S, TS T b 2 52 5 R T LA 4 AT o
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