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Abstract: Objective To establish a method for the determination of main volatile components in Yingiao Powder (#3##%) distillate
and compare the evaporation law of volatile components between the process of powder and pieces decoction, so as to provide an
evidence for objectively characterizing the boiling endpoint of its traditional decocting method “taking when the fragrance volatilized
fiercely”. Methods Powder and pieces distillates with different decocting time were prepared to study the dynamic changes of
chemical components during decocting process. GC-MS was used to analyze the volatile components qualitatively and determine the

contents of a-pinene, (—)-p-pinene, myrcene, p-cymene, (R)-(+)-limonene, y-terpinene, menthone, menthol, terpinen-4-ol, (R)-(+)-
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pulegone, D-carvone and piperitone in powder and pieces distillates. Results A total of 48 and 34 chromatographic peaks were
detected in GC-MS total ion chromatograms of volatile oil from powder and pieces, of which 26 and 21 peaks with relative mass
fraction were greater than 0.5%, respectively. With the extension of the boiling time, the evaporation rates of 12 components in the
decocting distillate all increased to maximum and then decreased. When boiling for 0—10 min, the maximum average evaporation
rates were 7.28, 13.21, 1.06, 0.48, 1.49, 0.42, 2.08, 2.27, 1.76, 0.79, 0.16 and 0.20 mg/min, respectively. In the distillate of pieces, the
evaporation rates of a-pinene, (—)-p-pinene, myrcene, p-cymene, (R)-(+)-limonene and y-terpinene all increased to maximum and then
tended to be flat. When boiling for 25—30 min, the maximum average evaporation rates were 1.38, 4.58, 0.11, 0.06, 0.22 and 0.04
mg/min, respectively. The other six components increased first and then decreased, and reached the maximum value in 0—35 min,
which were 1.30, 2.21, 0.42, 0.92, 0.26 and 0.37 mg/min, respectively. Conclusion The decocting time and particle size of raw
medicinal materials had great effects on the evaporation rate of volatile components of Yinqiao Powder; compared with pieces, the
evaporation rate of volatile components in powder decoction was faster. When boiling for about 5 min, 12 main volatile components
reach the maximum. After boiling for about 15 min, the evaporation rate of 12 volatile components decreases significantly, indicating
that the traditional decoction method of Yinqiao Powder “taking when the fragrance volatilized fiercely” has a boiling end point of
about 5 min. However, the evaporation law of volatile components in pieces decoction is different from that in powder decoction.

Key words: Yingiao Powder; boiled powder; decoction pieces; volatile components; evaporation changes; GC-MS; a-pinene; (—)-p-
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piperitone; evaporation rate
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Table 1 Chemical constituents of volatile oil extracted from Yinqiao Powder
FF5 tr/min & P AR R O R R A% O RN 5 R U % L P Sl

1 371 H C7Hs 92 1.420 - -

2 8.57 p-MuHass CioHis 136 1.194 2.804 pu|

3 8.86 o-TRME CioHis 136 10.360 15.210 pusi]

4 9.51 WE CioHis 136 0.585 1.081 i)

5 10.99 (-)-B-TkfE CioHis 136 34.132 45.650 i)

6 11.78 AkEN CioHis 136 1.078 1.509 pusi]

7 13.10 a-FAiHE CioHis 136 1.015 0.794 R

8  13.56 Xt<:ALiE CioHis 134 1.049 1.562 R

9 13.79 (R)-(H-F7i5 k% CioHis 136 2.403 3.220 HITF. M. T
10 13.83 it C1oH150 154 0.189 0.500 WM. S
11 15.63 y-FAjm i CioHis 136 1.982 1.405 R
12 17.45 i f I s CioHis 136 0.520 0.370 R
13 2041 (0)-RA-RFET C1oH160 152 1.206 0.347 pusi
14 21.38 FA7HA C1oH150 154 4536 4.283 i N
15 21.95 A7 C1oH1z0 154 1.096 0.784 i N
16 22.59 {7 C10H200 156 8.696 5.513 i N
17 22.78 4-HEEE CioH150 154 7.763 2.744 puE|
18 23.48 o-fATHEE C1oHi30 154 1.191 0.497 bzt N ¥
19 23.78 (-)-Hh & WA C10Hi160 152 1.663 0.489 ]
20 26.08 (R)-(+)-H 1 A CioH160 152 4.496 3.134 FAIFF e
21 26.32 (H)-F CioH140 150 2.045 1.425 T A
22 26.83 WM C1oHi60 152 2.306 1.684 JITF . AT
23 28.93 Bk CioHis 138 0.685 0.591 AT
24 29.99 JxX-2,4-% _JlE C1oHi60 152 0.715 0.302 )
25 3234 4-ZFhE-1-FEE- TR O CoH4O 138 1.667 1.252 A
26 37.05 WFEZEGRE CsHsCIS 143 0.674 0.658 WA
27 41.19 3-Hi3 2K R# Ci3H120 184 0.762 0.664 T
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0.75~12.00. 0.54~8.64 ng &% R R 1T,
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R4t
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y-RATI MG« AT S VAT S - EE . (R)-(+)-TH 7
Ff s (H)-FF T EE . SAAER P35 R R R 3.3,
10.5. 0.4, 0.2. 0.6. 0.2, 1.1, 1.7. 0.9. 0.8, 0.2.
0.3 mg/mL, RSD %514 0.74%. 1.48%. 1.00%-
0.74%- 0.72%- 0.70%- 0.65%- 0.87%- 0.78%- 0.69%-
0.70%+ 0.65%, FIATIEMEE M REF.
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MV, HERE 1L, WEEmA, THEFEICE, o-
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BT ()75 AT SRR 1P 35 [T U3 43 il A
98.91%. 90.05%. 109.72%-. 99.42%. 106.75%-
94.48%. 104.65%- 94.97%. 113.13%. 102.81%-
119.47%-+ 101.37%, RSD 43514 2.00%- 2.32%-
2.48%-2.44%-2.19%-2.36%- 1.24%- 0.80%- 2.77%-
2.56%- 2.18%- 1.67%, &5RRIFIFEREICR R4,
JEAAT .

2.6.7 IR AGE R AEEHIRE “2.37 TUNRA
WA TRE B, AWIRRE, 1% “2.1.17 TR &AM
HERE T, LMEMELL (SIND >3 1E NI, SIN>
10 fE N ERIR, 13 a-RM (5)-B-IRME. HEEM .

XA (R)-(H)-FTFEM s y-FATM MG AR
FIBE 4-BEIREE . (R)-(+)-SHFEMT A . (H)-7 e #
U ARG FR 435104 0058+ 0.059+ 0.064. 0.026-
0.044. 0.023. 0.061. 0.081. 0.084. 0.070. 0.045.
0.059 ug/mL; E&EIR7: 74 0.290. 0.294. 0.321.
0.129. 0.222. 0.116. 0.306. 0.403. 0.417. 0.350.
0.225. 0.293 pg/mL.
2.6.8 /N [F) I A ) ) BRSO A RS R 2R TR
CFFERU e M BCAS 7 R I ) B B AR5
BRSO 28R, % “2.47 TR D7k
PER SRR, DL “2.17 TUR A& AT G,
W HERE 2 IR, DLAME— mE TR o-0RI S (5)-
B-UM « HEEMG . X AEkE . (R)-(H)-FT M« y-Faith
Wi FEATHR . EATEE . 4-BEMGEE. (R)-(H)-HH T far B
(H)-FF R B - R, S5 LK 2. 3.
2.7 AFERIEMEERMMERSRE 12 EL
MRS EIR L IRE

RIEA R Rag=5C/ (Rap F7nF 3576 K [
mg/min, C K7 LBEREHGHK A )i & mg/mL,
t RPN K min), THREAVMBCE BUS O 12 Fh
FER ML W TR 2R TE L, 25 R DL 20 tHIET 2 7]
W, BEAEFERT R K, B BRI, 12 Bk
Iy 75 RO BE I e N G v, TR E T 0~
10 min iX | KAE, 705008 7.284 13.214 1.06. 0.48+
1.49.0.42.2.08.2.27+1.76.0.79. 0.16. 0.20 mg/min;
TR 7RI, o-URME S (O)-B-TRME S HEEMG . X<

*® 2 AEIRIEAERRGBM SR IBRN CBZERRTD 12 MELMERIHRERE n=3)

Table 2 Contents of 12 volatile components in ether extract solution of Yinqiao powder distillate in different decoction periods

(n=3)
b Ji R /(mg-mL)
a-JRM (0)-B-IRHM AN WAL (R)-(H)-Fr M y-FA I AT AT 4-BE IR (R)-(H)-BTHE AT (-2 T i SR

Sz1  7.28 6.88 1.06 0.48 1.49 0.42 2.08  2.02 1.57 0.69 0.14 0.18
Sz2 388  13.21 0.46 0.24 0.76 0.25 1.93 227 1.76 0.79 0.16 0.20
Sz3  2.19 8.16 0.21 0.11 0.37 0.14 .12 1.52 1.31 0.56 0.12 0.15
Sz4  2.03 7.39 0.19 0.10 0.33 0.13 098 148 1.32 0.56 0.13 0.15
SZ5 142 5.38 0.12 0.06 0.22 0.09 0.64 1.10 1.04 0.43 0.11 0.13
SzZ6  1.08 3.32 0.09 0.05 0.16 0.07 045 0.86 0.83 0.34 0.09 0.11
SZ7 1.86 6.46 0.17 0.08 0.29 0.13 0.73  1.66 1.60 0.69 0.19 0.23
SZ8  1.32 4.56 0.11 0.05 0.20 0.10 042 1.13 1.15 0.50 0.16 0.19
SZ9  1.00 2.93 0.08 0.04 0.14 0.07 028 0.84 0.88 0.39 0.14 0.16
SZ10 1.55 4.89 0.14 0.06 0.24 0.13 039 133 1.34 0.64 0.25 0.30
SZ11 0.85 2.40 0.07 0.03 0.12 0.07 0.19  0.66 0.70 0.35 0.16 0.20
SZ12  0.58 1.68 0.05 0.02 0.09 0.05 0.13 045 0.47 0.26 0.14 0.17
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* 3 TREIFERE R R Z IR CBZEEUR T 12 FHER MBS RERE (n=3)
Table 3 Contents of twelve volatile components in ether extract solution of Yingiao pieces distillate in different decoction

periods (n =3)

g Ji 2R % /(mg-mL ™)
7 il (O)-B-URM HHEME AR (R)-()-Fr S y- R B AT 405 MR (R)-(H)- AT (-7 T B SR

Yzl 0.07 0.26 - 0.01 0.04 0.01 1.30 2.21 0.42 0.92 0.26 0.37
Y72 0.50 0.13 0.04 0.04 0.05 0.02 1.28 1.81 0.32 0.64 0.15 0.20
YzZ3 0.71 1.80 0.06 0.04 0.17 0.02 0.83 1.21 0.25 0.43 0.10 0.12
YZ4 0.99 2.39 0.08 0.05 0.19 0.03 0.60  0.89 0.23 0.34 0.08 0.10
YZ5 1.35 4.50 0.11 0.06 0.22 0.04 0.55 0.84 0.27 0.34 0.08 0.10
YZ6 1.38 4.58 0.11 0.06 0.21 0.04 044  0.66 0.27 0.28 0.07 0.09
YZ7 2.00 6.33 0.17 0.09 0.29 0.07 0.51 0.77 0.42 0.35 0.10 0.13
YZ8 1.59 5.02 0.12 0.06 0.20 0.05 046 0.61 0.52 0.32 0.10 0.13
YZ9 2.38 7.20 0.21 0.09 0.31 0.10 0.34 0.54 0.63 0.29 0.11 0.13
YZ10 3.17 9.14 0.31 0.13 0.43 0.15 0.37 0.62 0.99 0.34 0.14 0.17
YZ11 3.33 9.39 0.32 0.13 0.44 0.17 027 045 1.13 0.26 0.12 0.14
YZ12 2.62 7.35 0.23 0.09 0.31 0.13 0.15 0.25 0.92 0.15 0.07 0.09
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Fig. 2 Dynamic changes of average evaporation rates of 12 volatile components in Yinqiao powder and Yingiao pieces with

extension of decoction time
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