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Study on the Spectrum Effect Relationship of Volatile Qil of Qizhi Weitong Granules in Promoting
Intestinal Motility Based on Correlation Analysis

WANG Shuai!??** YANG Xinxin!??, LI Tianjiao'*** BAO Yongrui!?**, MENG Xiansheng"?3"(1.College of
Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China; 2.Liaoning Multi-dimensional Analysis
of Traditional Chinese Medicine Technical Innovation Center, Dalian 116600, China; 3.Liaoning Province Modern Traditional
Chinese Medicine Research and Engineering Laboratory, Dalian 116600, China; 4.Dalian Key Laboratory of Research and
Development of Natural Active Ingredients for Ethnic Medicine, Dalian 116600, China)

ABSTRACT: OBJECTIVE To explore the spectrum effect relationship of the volatile oil of Qizhi Weitong granules in
promoting intestinal motility, and to provide experimental basis for the quality control of Qizhi Weitong granules. METHODS
The GC-MS fingerprint of the volatile oil of Qizhi Weitong granules was established. The pharmacological effect of the volatile
oil on promoting intestinal motility was determined by the method of semi-solid paste charcoal powder propulsion, and the
spectral effect model of characteristic fingerprint peak and promoting intestinal motility was established by grey correlation
analysis combined with partial least square regression. RESULTS There were 44 common peaks in the fingerprints of 8
different compatibility groups, among which octanal, D-limonene, cis-carveol, carvone, Cypera-2,4-diene, f-vatirenene, cyperene,
f-copaene, spathulenol, 6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-naphthalen-2-ol were potential pharmacodynamic
substances. CONCLUSION This study provides experimental basis for determining the quality control index components of
Qizhi Weitong granules in promoting intestinal motility.

KEYWORDS: Qizhi Weitong granules; volatile oil; semi-solid paste charcoal powder propulsion method; GC-MS fingerprint;
spectrum effect relationship
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Tab. 1 Compatibility ratio of volatile oil in different
compatibility groups of Qizhi Weitong granules
N e ek FM ik
ﬂ;!j]ll :Hft 7 A L AL
/% /%
Bcfh 1 20190819-1 1.3 1.1
Fifh 2 20190819-2 1.7 1.1
Fofh 3 20190819-3 2.8 1.1
ficfh 4 20190819-4 3.8 1.1
ficfh 5 20190819-5 13 1.5
ficfh 6 20190819-6 1.7 1.5
fifh 7 20190819-7 2.8 1.5
fiifh 8 20190819-8 3.8 1.5

2 FAEEHR
2.1 R[RIBCATAL ST B IR A 48 S B i )

GC-MS 43 ¥ % {4 . Agilent HP-5(30 mx
0.25 mm, 0.25 pum) B EH: ; FHEFET : H:iR 70 °C
4% 2min, b 2°C-min”' FHEZE 150 °C, HLU
6 °C-min"' FHiL%&E 240 °C, {#4% 1min, U
25 °C-min”' TR ZE 300 °C; @l Bh 4 88 15
250 °C; #FFEHRIE 260 °C; Zrdi bl 50 ¢ 15 2K
F/7(99.999%); fHFA, WH K 1.0 mL-min',
PR E TR, TR 70eV; BT IRIEE N
230 °C; PURAFIREE R 150 °C5 #54ER 2 min,

¥ 8 AR R A S B R 7 A% L3R oy
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FFERIMZG], A4 10 H HEEMERRE 2 6 d, w3 ARREENEEFETRURARAK

Vo DA S Ak Ak Vi DA Tab. 3 Chromatographic peak area and correlation
HEU\QH%HUTQZEmﬂ( 24h J5, RIREGZ) 1h E coefficient of different compatibility groups
TR B A W R 0,65 mL, 20 min J LASE

U TR A2
BEFHRALSE , U [0 M #0020 B B/ PO el P O Rt B Mol AU RS R
%migﬂmﬁalﬂﬁ,—l N Tiﬁi@g%ﬁﬂg%%’ %%%IJ g1 7.530 7.051 6.509 6.992 7.030 6.074 6.879 6.723 0.768 2

BEIEAMZEG| AT A4k b, s ]2 2 8012 7.870 7.206 7.682 7.698 6.917 7.572 7.426 0.838 8
IRATHIVR IR BT, DA 1] 22 e AR H v i BE 25 B i3 8206 7.683 7.098 7.564 7.862 6.755 7.485 7.294 0.7756
T2 FE TR A A 43 L R R HEE R (%) &4 8075 8.073 7.304 7.924 7.709 7.080 7.710 7.630 0.866 9
ICEWMAREZEMIIMERS, B8R 5/Maek &5 6.849 7.216 6.512 7.215 6.862 6.233 7.012 6.965 0.899 8
BTSN, DATFOIARHE . NG ER (% )=(Hk W6 7.341 7.175 6.303 7.024 7.098 6.175 6.739 6.770 0.807 8

B X 7 7.560 7337 6583 7.169 7219 6329 7.006 6.885 0.8009
RATHT =W TR B S /N 1) < 100% . 4521 L )
W8 8210 8.024 7.575 7.792 8.125 7313 7.859 7.727 0.8725

#* 2. 9 9.423 8.852 8.848 9325 9.158 8.617 9.150 9.095 0.896 4
£ LERMEREEEN G E 10 7.591 7.597 6.916 7.492 7.288 6.583 7.337 7.188 0.8765
Tab. 2 Measurement results of the propulsion rate of small % 11 8.905 8.610 8.024 8.513 8.582 7.799 8.374 8.277 0.837 1
intestine by semi-solid paste charcoal powder propulsion %12 6.841 7304 6.531 7.208 6.766 6.184 6.995 6.701 0.913 1
method %
: — 13 7.947 7.852 6.971 7.612 7.648 6.824 7.440 7.298 0.8269
AL KL AL N HEA i 14 7.821 8.584 8221 8.715 8330 7.716 8.619 8.495 0.827 |
L 49.85+4.88 Rfli4sl 5883457707 i 15 7075 7.293 6.578 7.167 7.605 6.555 7.178 6.974 0.9513
MEZRA 48534483 ALff 5 4 65.90+4.467 i 16 7.723 7.582 6.869 7.535 7.554 6.734 7.376 7.276 0.8580
ZHUMA  63.5446.797 AL 6 4 66.92£4.187 17 7.778 8.155 7.307 7.941 7.793 7.164 7.764 7.663 0.959 7
et 14 57.49+3.740% | el 7 41 66.95+5.88" 18 7.256 7.405 6.577 7.184 7.773 6.721 7.290 7.048 0.973 8
AL 2 4 521731100 | Rl 8 4 043t 19 6.808 6.904 6.258 7.138 6.942 6.105 6.793 6.857 0.978 1
Mol 3 211 59.2046.6479 20 7.791 7.280 6.692 7312 7.405 6.386 7.280 7.077 0.783 0

T SubiEs g, DP<0.05; 5 AHE, 2P<0.05; Sk 21 6.714 6.987 6.176 7.049 6.809 6.046 6.654 6.790 0.960 3
8 A LLAL, IP<0.05,

Note: Compared with tween blank group, VP<0.05; compared with blank
group, ?P<0.05; compared with compatible group 8, ?P<0.05. 1% 23 6.026 7.647 7.005 7.506 7.040 6.616 7.455 7.275 0.6760

" 24 6421 6.659 5.581 6300 7326 6335 6.724 6.476 0.951 1

23 RERIRELI T 1625 7.369 6.912 6.041 6.586 7.002 5.971 6.557 6.343 0.7477
KM Grey ModeLing V3.0 JK 8 GHK B Sk 26 6.548 6.719 5.676 6.377 7.289 6.239 6.650 6.430 0.946 4

e, DA R G 253047 R REIE 5 7 51 (/) i 1627 6.933 7.096 6.189 6.860 8.063 7.013 7.314 7.060 0.9873
HERIA— B IS H R, D RS 2553007 I 28 7.350 6.649 5.862 6.386 7.050 5.893 6356 6.169 0.7269
WP Z RS (S B R R Y 8 AR 529 6.010 0.001 5.608 6.121 7.227 6.170 6.433 6.174 0.7542
) B 15 2L 9 A [ 06 T AR 28 0 — A b B ) S L A I 30 7.074 7.486 6.717 7.456 7.279 6.422 7.234 7.194 0.9217
o1, S RRIRHA GRS ERNSCERIHE T s
PRZIRIH SRR AL, IR 3. 33 6.717 6.699 5843 6.571 7353 6.263 6.701 6.566 0.989 8
MR TR, T 44 4~ F 2 A RIE(URY 1634 7.249 6.860 6.253 6.852 7.867 6.609 7.031 6.717 0.8849
ez o e B S sh A A — RE 22 5k, i i 35 7.040 7.135 6.173 6.804 7.813 6.768 7.117 6.892 0.955 1
250 o BRAR X B8R (FH 5 R 80>0.89) O (o ik A5 24 I% 36 7.366 7.434 6.557 7.146 8.078 7.047 7.385 7.156 0.968 8

g 22 6.297 7.533 6.686 7.314 6.922 6.445 7.131 7.078 0.7539

A, R 24 P EE AT IHE— 2 1 W U637 6.952 7.093 6.452 6.769 7.733 6.496 6.955 6.773 0.9329

B /N3 [\ T 40 0T I 38 6.302 6.696 5.596 6.320 7.288 6.116 6.430 6.149 0.968 6
—_— o

24 fRE TS 1539 7.418 7.492 6.589 7.180 7.783 6.831 7.125 6.877 0.924 4

B L R

% 40 8.138 8.201 7.319 7.843 8.750 7.773 8.072 7.865 0.996 6

KM SPSS 17.0 it iff, PIH—fb)EH 24

% 41 6.593 6.561 5.550 6.270 7.440 6.183 6.637 6.079 0.963 0

A S 12 L AR S 18 4P L T
RGN B AR B XIS 55 AR, 25 I 42 6.754 6.885 5.937 6.575 7.582 6.522 6.625 6.680 0.949 5
WOBAE MR AR (Y, FEAT RS/ 3 mlE 434, i 43 7.821 7.929 7.137 7.685 7.872 6.821 7.132 6.873 0.864 6
ZEH L FE 4~5, B 2, I 44 6.554 6719 5.686 6274 7.221 6.090 6395 6.251 0.9712
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R4 BEETHEENSENLA
Tab. 4 Proportion of variance explained by potential factors
geit
WHER T 11t 1 K
s B T
1 0.309 0.309 0.336 0.336 0.226
2 0.629 0.938 0.096 0.432 0.205
3 0.027 0.965 0.505 0.937 0.890
4 0.024 0.989 0.050 0.987 0.969

AL ULHT 4 ADWAER - 2] DR B AR
98.9%MfF R, MRHAN R 98.7% MM, ULHHE
TEH T 115 B 28 & MR 1 3hf o

WA . Y=78.748+3.609X5+4.445Xo—
7.013X12-3.489X,5—7.826X17—0.917X,5+5.456X 19+
1.412X51+6.399X24+2.705X26+7.746 X27+2.673 X30—
2.6X31—0.757X3,+3.486X33+2.748X355+0.995 X56—
1.547X37-1.304X38—12.486 X39—1.520X40—1.265 X4+
0.851X42-3.885X44,

MIEENETTRR AT LIE Y, X5 Xo. Xiow Xo1y Xoas
X6 X217 X30. X33, Xzs. Xze Xaz 12 DA

RS RHEMLUH. AHXEERHER

L E NN BN IR ATVEES S (G LV E gy
KA, SCEIE)  9(D-Frigeh) . 1900 -5 2k1) \ 21(F
FEER) . 24(cypera-2,4-diene) . 26(8-4Z8). 27(F
WE ) L 30(8- B M) L 33( K I M B )
35(6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-
octahydro-naphthalen-2-ol) 5 {4 & 14 3 10 4~ i 5
PRI f 1 B s B R AR DG PR AR o
2.5 RIS 1R AT

K FH NIST MS Search 2.2 ¥l il $icdii 4 , %f
GC-MS 58U KIS F L2505 A THR N, 45
WK 6, Hrpr 3 Mok AT, 7 R0k BT
3 itig

ARWFSEAERTE . A B 24544 A2 o0 it B T 5
AURERE b, SR AR ROR RS, DU
HEFRN LG, 58 AR A A R AL 442 W 3h
TENHTE . F5EE R, ST 2
KM HCIABS B B0 T (B 5e 8 ki & R ici 1 2=
Bofh 5 21, Bofh 2 d=Mifh 6 4, Fifh 3 A=Fifh 7
4, T 4 H=MClh 8 4H), 7 B Al o 4 e s (7

Tab. 5 Importance results of coefficient estimation and cumulative variable
- PR i SR —_— R 25 SR S
O BERT1 EBERT2 BERTI BERT4 M WERT 1 WERT2 WERT3 BERT 4
W 78.748
Xs 3.609 1.438 1.280 1.160 1.179 Xz -2.600 1.161 1.039 0.858 0.837
Xo 4.445 0.321 0.529 1.568 1.685 X3 -0.757 0.010 0.446 0.353 0.352
X2 -7.013 2.332 2.284 1.857 1.813 X33 3.486 0.501 0.964 0.966 0.942
Xis -3.489 0.746 0.660 0.619 0.632 Xzs 2.748 0.671 1.037 0.812 0.797
X7 —7.826 2.025 1.946 1.685 1.643 Xz6 0.995 0.450 0.790 0.540 0.526
Xis -0.917 0.345 0.419 0.342 0.334 X37 —1.547 0.003 0.356 0.523 0.510
X9 5.456 0.786 0.764 1.430 1.394 Xz -1.304 0.039 0.365 0.591 0.579
Xo1 1.412 1.257 1.111 0.945 0.922 X39 —12.486 1.146 1.143 2.340 2.335
Xo4 6.399 1.060 1.503 1.547 1.549 Xao —-1.520 0.196 0.493 0.540 0.533
Xo6 2.705 0.484 0.885 0.722 0.717 Xu —1.265 0.310 0.571 0.574 0.579
X7 7.746 1.530 1.980 2.063 2.044 P 0.851 0.532 0.846 0.577 0.563
Xz 2.673 1.299 1.150 0.985 1.008 Xaa -3.885 0.222 0.257 0.954 0.940
10 -
5
2 o
g\ 1X32X33 X35 X36 X37 X38 X39 X40 X41 X42 X44
= -5
“10 k-
15 L
B R
B2 BXENHEXEDHEHEREERTER

Fig. 2 Column diagram of the regression coefficient of independent variable(X) to dependent variable(Y)
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Tab. 6 Identification and attribution of essential oils in Qizhi Weitong granules
WS PREEE/min . A (A= Hye  wH
5 6.174 CsHigO  octanal(ETE) v
9 7.182 CiHis  D-limonene(D-#115:4) J
19 15.181 CioH;s0  2-cyclohexen-1-ol, 2-methyl-5-(1-methylethenyl)-, cis-/cis-carveol (JIii- & 25 ) \/
21 16.501 CioHi40  carvone(F i) v
24 22.991 CisHan (3aS,4R,7R)-1,4,9,9-tetramethyl-5,6,7,8-tetrahydro-4H-3a,7-methanoazulene/cypera-2, v
4-diene
26 23.637 CisHan (8R,8aS5)-8,8a-Dimethyl-2-(propan-2-ylidene)-1,2,3,7,8,8a-hexahydronaphthalene/f3- v
Vatirenene(f-428)
27 25.154 CysHyy 3H-3a,7-methanoazulene, 2,4,5,6,7,8-hexahydro-1,4,9,9-tetramethyl-,[3aR-(3aa, v
4B,70)] -/cyperene(FF [ 4i)
30 29.838 CisHaa (1R,25,6S,78,85)-8-isopropyl-1-methyl-3-methylenetricyclo[4.4.0.02,7]decane- rel-/B- \/
copaene(B- i [ J4)
33 34.131 CisHxsO  1H-cycloprop[e]azulen-7-ol,decahydro-1,1,7-trimethyl-4-methylene-,[ lar-(1aa, 4aa, 75, R
7ap,7ba)]-/spathulenol (K I 5 )
35 36.803 CisHx4O  6-isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8,8a-octahydro-naphthalen-2-ol v

RfF4 Aol & B R S>Tidfh 1, B o>Fdfh 2, B
{h 7>Befh 3, Fifh 8>HCfh 4), /Ny 3858w (i
BEREURL 5>BT 1, Bl 6>0 L 2, Biifh 7>Hifh 3,
Bofh 8>Fifh 4), Z580AT . 2530 i lc h 8 41
5 B 2 4 i B 3 R 1.5% RO TC AT 5~7 4 kb
WA WS, MSELMEREE L1%0
BClh 1~4 41 ML 2 P 22 57 (P<0.05) [R] L
Wi A TE A B A e85 (1.5%) RSO0 T, #H5eHE
K 1.3%, 1.7%, 2.8%, 3.8%%IHAR % 5h2h
RO 25 AN K o WO B IR AT 28 e gk
o Uk ShVE P 22 i I 5e AR R R AR 52 24 1 45
M 1.3%~3.8%, HAEFM MM S & 1.5%;
R, B 10 A5 0L B 0% s A O 55 R i Ak~
S 7 ANETRER BN, 0 R A
KRR I 3 1 B2 85 B SR A o 38 A A O STk
WRIE LB, 10 o -5 260 | o- 7 B . D-
A s S5 B AR b2 B LA B 42 5 B sl 1
FHUS19V i B T 255008 b o3 07 16 11 6 B
Zi Lk, AR AR f /I R R

FE S 8 IR 0k & 7 4R VR s s sh i
ROAESY , FRAS T 4 A3 A B 3h 71 10 25 380 A
gy, B0 T ST 80 25800 s e hn, i mae
RS T ST T 2R AR R R B R AR
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