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On the transferability of volatile components from single to compound
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(Abstract] Objective To analyze the fingerprint of the volatile oil of compound and single medicinal materials in Buyang
Huanwu Decoction (BYHWD) (decoction pieces) by total statistical moment method, and to study the transferability and stability of
single and compound medicinal materials in BYHWD extraction process. Methods The volatile oils of BYHWD and its components
were obtained by steam distillation, and the gas chromatography-mass spectrometry (GC-MS) fingerprints were established. The
transferring rules of the parameters of the total statistical moment of the compound and single medicinal materials were calculated
and analyzed, and the changes in the volatile components of the compound and single medicinal materials were analyzed. Results
The GC-MS determination method of BYHWD was established, and the statistical moment parameters of the total amount of the
fingerprint of the single and the compound medicinal materials were obtained. Sixty five components were obtained from the volatile
oil of the compound, of which 45 compounds were from the volatile oil of the compound medicinal materials. The transferability of

the total volatile components from single medicinal materials to the compound medicinal materials was 88.74 %, indicating that the
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single medicinal materials and the compound medicinal materials followed the Hard—Weinberg equilibrium in terms of composition

and content, and verified the additivity of the total statistical moment of the fingerprint. Conclusion The research has provided

methodological support to the quality control of BYHWD. The additive performance of statistical moment has expounded the

transitivity of single medicinal materials to compound medicinal materials, aiming to offer a new idea for the quality control of

classical renowned formulas.

(Keywords]) Buyang Huanwu Decoction; fingerprint; volatile oil; total statistical moment; transferability

2 AT O AR ST RALAZY T2
AL MR R HOR SR B B BE25 bR A
LR A SR S 0 A T2 (. AL
i o285 0 A 5 T 0K 24 2 8 T
AL L2 A 2 PSS e FL T % ol
245 52y 10 T Bk 3460 9 R B L
R 50 IR 46 S0 S — T 23 B T B
o 240 P BL A I P
S M B 00, R o T BB B RIS
L7 A R 4 1T 9 G 3 0 25— 52 07 4670 o 7 o
GBI o BT 3 o 25 K 9
P B B0 25 9 7 R B 64—
SEPE R YE R 7 23044 7 2 5 2 9
e,

1B 50 2 W R 4 B 5 T 00 1 0 22 94
Jr R I A 0 e B M 7 0k
2 F LR AT AN I LU A NG 1 3
WMLAOHE 0. 107 TR IHEIE LA 0
WL B, FLAT B IS BB
SR RE R 0 22407 O BRI B 2 0%
PV HEAERE T E P 3 15 e R RG
L 55725 6 AT RIS, 20 0 2
WA RS o 2K R AELHE S T 22
R A4S LIS 073 11 60 6 DR A2 41 3
PR HS IS U AR (A R, R
ORI R BAT , R AT AT,
1B T 24 B R 2216 DR A o 2 20
IR ¥ % 5 R 5 IR A N T
BRI A 2 5 TR AR 2550 02 | A 98
LA R IR 7P AT ORI
W4

A PR E HHAEI A P TR 26 904 7
B T 40K 25 15 7 0 22 T F 0L 5 B A
FHELRISMIT SUN T # R B ER e 0% 1
T A 4~ 7 4R T o 0 1L 522 5 A
i 5 490 o124 52 45 90 0 I B
R

1 EXFEE

2 4 SR B S A 25 o e R ds R
AP R AR IR RS LR RAE T 251N
FERFAE o] T 25 b o 25 4 500 DA B F B b JoT
ORS¢y W= WS Vvl o o W 2 W St
16 SU S IE A A3 A 264k, 275 BT A 48 SR i I,
et 07150 BT 1 9 FERRAE | BE BE AR B 48 8L R 3
1) 2 A | SCRE A 2 181 33 o ASOR :  vT AT Al
22 14 A% ik 1) RO N B HIOME 23 AT, R IE T R 2 2
SRR B AR AS ROV A A ) B TR

AT A 7 S8 TR TS A AR A K SR &
(1) B RZEB M AUC, Ak A9 e AL (2) 40
N2 AUCPW s B BT d 9 B0 B SR B 9 /D5 (3) A
S — Ay T R e 0 R B I IR A A, T R
7 (4) i B AR VCRT, R 45 05 061 22 £ B Al (7]
(77 2% Mo, #rm . Horh  AUC, 7T Xt i 265 41 43 i A7
FE T, AUCPW, . MCRT; . VCRT, A % 4§ 4 [ 1% 1k
AT, BEGHEBA M na i gl
PSPt AW gT £ EA A, RS RS
THEE S HOT f B o ST AR SR MR A, i
FRHETHAANATRBEZM, B ETHE S E—
B 2 A T SN B 5 A — B A SR AR
A B EER AR S E RS S8 ET
FR) 45 T B 0 0 3 A B B L5 B — B AR
V7 Z Ry Al

NN

AUC, = 4,

i=1

(1)
A'_T'AT:ZAi'A'Ri (2)
(G_TZ+ZZ)-AT =Y 4loi+n)

Al TR R IET R XD KR | AR ER
B8], ori Fern e | UG £ B A 1) b v 22 |

2 U5 IRE

19 AR 385 AX (1260 7Y, ¢ [ Agilent 23 F] ) 5



1610 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2024 55 44 &

i 5% 76 &AL (RE-52AA AU | | i HfE 56 2 W) % 45 X
A BRAN A ) A8 4l K Hl K WL (PINE-TREE #Y | b 5¢
R R E A BR 2 7)) 5 9 i iy A (DZTW A b e
i E BBE T AR AT BR S R ) 5 #8 % i 22 B (B 2R
POEASA FRA ) . B e b orbral,

HNBHIE A SRR B 60 ¢, 115 6 g,
MIH9 g, L0469 g, Bk 9 o, AT 9 g, M 9 ¢
(#t5 4331 A NG17112903 1803192 .CK18061402
TK18011104 1803280142 ,180328014 2 ,18052205),
DL b A 2R R 2500 T e s 2 R A A — B e B e
b,

3 Fik
3.1 #HiXmEENH &

Z: 1R 2020 4F R A N R RN E 25 8 ) (DA fif
PR e [ 25 3 ) ) # J  )  FR Y R AT R R T B B
R RE . 407 2581 . 858 120 g, )12 249 4048 Bk
{7 A e 45 60 o, i FEFTHY . #NBHIR H AR 7
2 HIE 60 g I 6 ¢, 139 o, 41469 g Mk
9 ¢, (A9 g MR 9 o FTHUM KD, 43I 8 £ f 4l
KIZHL 4 h, WY ZG R F K 28 R R0 vk i S R U
KM 6 h, V5 R HE K AR L R AR R
5 R 0.058% 77 AT 0.13% (41 4€ 0.60% k1~
0.33% .44 0.82% JI1 % 0.78% ., #MHIA 13%0.31%.,
JIT A 45 il OE O b B R TG K B R AT A it
0.22 pm WFLIERR)S , T 2~4 COKFEIRAT 5

32 KMiEH

M 3 - 5 BE T : Agilent DB-5 (60 mx
0.250 mmx0.25 pm)EL4HEF, WG IREE 70 C(IR &
1 min), k4 C-min™ JHEZE 120 C, LA 3 C-min™
THE 2 280 °C, 448 10 min; i#E N 1 mL-min™, <
FRIREE Ry 280 °C, B TR IRk 230 °C, FHid R N
280 °C, B TR ERE 70 ev, % FIFEREFE] N 8 min,
Ji YL m/z R 35~500, HEFERN 1 L,
33 AEFER
331 WEmERE  BOHk LS E LR
GC-MS &M FEE SR 5 W, E K R E WA
XA B BT[] 1A %) 04 1T R %) RSD {6, 43011 242.83%
1 3.329% , W BT ARG B R RS
332 BRI EFE —HER B2 AT
AR SN U Sii = i R N RN Y IUP EPO RN
B S ) AU I TR RSD L, 23971k 2.11%.2.02%
UL E R R AT,
333 FUEMIRE  WORNHIE FOAHE R IMEE S S
SIFEREAE] S 0.2 .4 .8.12.24 h BFgERE | 3153 & %
2 06 (1R K XoF £ B S i) AR o i 1 AL A RSD {HL, 43 )
4 3.31%%11 3.89% , A WAEARIR PR AF 554 T ik 25 %2
JEE R AT
3.4 (B EEREL

b AR T B B 4 TR i FE 3.2 R AR A
HEREIN | 4 B 43 S A rp 24 (0 1% 38 S0 RS A AL
FEVPAN R G0 AR LA T

mAU
24710.00
195020.00 |
i .__L..A-L_LLJ —
| 1 '[ i Ls-r
s Il 1
- : . ol sary u—hakﬂﬂj—fwwl_ms
! R = RIS IS R EE A 54
= O | I,,-‘,‘\_.‘L_ _l_._.'|- II. I | P
" WA
5963.00 ] ‘."‘—‘AI'" 11 - ¥ M“S—l\ =
0.00 e 22.84 s 88 5110 sa.52 78.94 min

B 1 #PEZEHFZEFREEFHMIERMEELEE

Fig.1 Fingerprint of volatile oil of Buyang Huanwu Decoction compound and its components of

medicinal herbs
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Table 1 Statistical moment parameters of the total volatile oil content of Buyang Huanwu Decoction

compound, each group of components, and their combination

T —
A7,i=i/min

G AUCy (mAu-s) 2N+ Aj/ (v -sec min) XAy Ajf (v -sec-min’) Oipe fmin®
Wi 4.63x107 6.72x107 3.60x10° 45.34 376.88
T 1.11x10° 1.48x10" 9.18x10" 60.15 118.55
- 2.26x10° 1.03x10° 6.06x10" 37.66 793.92
ik 1.63x10° 1.39x10" 6.27x10" 44.47 31.66
H A 6.01x10° 1.28x10° 7.04x10° 54.78 16.10
W 8.51x10° 1.13x10" 5.08x10" 44.17 29.09
M4 7 (R ) 8.45x10° 4.12x10% 2.12x10" 47.76 227.70
KB T3 7.83x10° 4.40x10" 2.64x10" 56.16 214.88
A% 107.99% 93.74% 80.56% 85.05% 105.96%
- By 88.74 -
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Table 2 Components and sources of volatile oil from Buyang Huanwu Decoction
45 A BRI 1) /min [atx7] ok U Fe'o AR B I A] min aw Z 3
1 10.609  a-Pinene JNE RN | 23 34.864  Tridecanal AR{ AN
2 11.387 Benzaldehyde B 24 34.945 y-Elemene &
3 11.824 Sabinene W I 25 35.078 (S)-B-Bisabolene EYE|
4 13769 2-Carene el 26 35.170  Himachalene el
5 14787 y-Terpinene i 27 35375  Cuparene M1
6 16.048 Terpinolene N 28 35.560 Pentadecanoic acid FAV: AV o)
7 19.076 6-butyl-1,4-cycloheptadiene = 29 37.768 Dodecanoic acid 2146 5
8 20.084 Terpinen—4—ol = 30 38.511 (=)-Spathulenol EYE|
9 20.281 2—(4—Methylphenyl)propan—2-ol & 31 38.818 Caryophyllene oxide 2145
10 20.627  (-)-alpha—Terpineol N 32 39.039  Oleic acid AT
11 20.972  Decanal ETER 3 33 39.159  Tetradecanal LIE %
12 23.566 (=)—cis—Myrtanol ARA 34 41.685 Globulol E1E|
13 28.250  Valerophenone JE e 35 42319  (Z)-3-Butylidenephthalide E1ENIE2
14 28.786 1-Phenyl-1,2—propanedione N5 36 43.216 Octadecanal M aqk I
15 30.074 B-Elemene & 37 44.493 Benzenemethanol &
16 30.185 Methyl eugenol IESAN y:e 38 46.773 Phenanthrene e
17 30.361  Dodecanal MU R B 39 48.120  6,10,14-Trimethyl-2—pentade- ANy
18 31.722 1,2,3,4.4a,7-Hexahydro—1,6— N+ canone
dimethyl-4—(1-methylethyl)— 40 50.877 Hexadecanoic acid W AT ZLAE
naphthalene 41 52.168  Palmitic acid W IRAT ZLAE
19 32.289 Paeonol ARAT 42 56.625 11,14-Eicosadienoic acid FAW(
20 32.567 cis—B-Farnesene JE 5 43 59.770 Tetratriacontane R
21 32773 Undecanoic acid B 44 62.767  Henecicosane PR ZLAE
22 34581  (+)-B-Selinene = 45 71.168  Octacosane W M H
x3 IMEERFELBFTHES
Table 3 New components of volatile oil in Buyang Huanwu Decoction
i P B2 I 7] /min acs 7 P B2 I [ /min acsy
1 13.266 2—Carene 11 33.218 Cyclododecane
2 18.365 (1R)—(+)-Nopinone 12 34.182 3.4,4 -Trimethyl -3 —(3 —oxo —but -1 —
3 18.919 (2E)-2—Nonenal enyl)-bicyclo[4.1.0]heptan—2—one
4 23.859 2—Methyl-1,3—cyclohexanedione 13 36.300 cis—=5-Dodecenoic acid
5 25.158 (E.E)-2,4-Decadien—1-al 14 36.471 a—Longipinene
6 26.248 6,6 —Dimethyl -2 —methylidene —nor- 15 39.945 Tridecanoic acid
pinan—-3—-one 16 40.236 Eicosanoic acid
7 27.515 3-Nonen-2—-one 17 40.904 Isoaromadendrene epoxide
8 28.357 trans—2-Undecenal 18 43.050 5-Undecen—3-yne
28.550 Mesitaldehyde 19 49.329 Tetradecyl 2,2—-dichloroacetate
10 32.677 1,2-Epoxytetradecane 20 65.130 14,16—Hentriacontanedione
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