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Abstract: Objective In this study, the changes of index components and volatile substances in the preparation of stir-baked
Jiuxiangchong (4spongopus) decoction pieces into formula granules were analyzed, and the value transmission and volatile odor
changes were explored. Methods Cosmosil 5Cis-MS-II column (250 mm x 4.6 mm, 5 um) with acetonitrile-0.1% formic acid in
water as mobile phase was used for gradient elution. An HPLC analysis method was established to explore the transfer rate of index
components between decoction pieces, standard decoction and formula granules. Headspace solid-phase microextraction-gas
chromatography-mass spectrometry (HS-SPME-GC-MS) was used to identify and compare the volatile components of stir-baked
Aspongopus decoction pieces, standard decoction and formula granules. The odor contribution of each component was evaluated
by calculating the odor activity value (OAV) to identify the key odor components. Combined with the NIST05a database and
multivariate statistical analysis, the volatile components and odor changes were analyzed. Results The transfer rate of stir-baked
Aspongopus decoction pieces to standard decoction adenine was 76.03%—96.01%, and the transfer rate of kynurenic acid was
62.75%—95.06%. The transfer rate from the standard decoction of stir-baked Aspongopus to the formula granules adenine was
88.90%—94.95%, and the transfer rate of kynurenic acid was 69.48%—80.79%. A total of 79, 69 and 65 volatile components were
detected in the stir-baked Aspongopus decoction pieces, standard decoction and formula granules, respectively, among which
isovaleric acid, caproic acid and butyric acid were the key odor components and difference markers. The content of volatile and
unpleasant smell components of acids was reduced by 79.32% by the soaking and decoction process from stir-baked Aspongopus
decoction pieces to standard decoction, and after further granulation, the content of volatile and unpleasant components of acid
volatile components of the formula granules was reduced by 91.03% compared with that of decoction pieces, and methyl maltol
with burnt smell was newly added. Conclusion The transmission of adenine and kynurenic acid in stir-baked Aspongopus
decoction pieces, standard decoction and formula granules was stable, and the established HPLC analysis method provided a
reference for the quality control of stir-baked Aspongopus formula granules. The smell of stir-baked Aspongopus formula granules
was improved compared to decoction pieces and standard decoctions.

Key words: stir-baked Aspongopus; decoction pieces; standard decoction; formula granules; value transfer; volatile components;
headspace solid-phase microextraction; gas chromatography-mass spectrometry technology; odor activity value; adenine; kynurune

quinoline; isovaleric acid; caproic acid; butyric acid; methyl maltol
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B M XXLS202401104 XXL.S202401104Y SD-4
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AT XXLS202401107 XXLS202401107Y SD-7
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Table 2 Content of stir-baked Aspongopus decoction pieces, standard decoction and formula granules
JRIERS/(mg-g ™) RIREM R/ (mg-g ) IR RS % RIRMEMIREFE 2% 2
= OO . - N 01277 R 7 O I 2 27
YO bRdEim ECOTEURL YO AR BC T ROk i BB b 9

1 0.242 1.602 1.074 1287 8431 4812 93.51 94.95 92.56 80.79 14.13
2 0.261 1516 1.093 135  7.651 4312 94.21 88.90 91.53 69.48 16.22
3 0.262 1.529 1112 1333 8.223 4.586 89.52 94.82 94.60 72.72 15.34
4 0.249 1.662 1.157 7.884 81.63 83.35 12.23
5 0.241 1.736 1.144  7.813 86.30 81.79 11.98
6 0.220 1.742 1134 7.886 90.03 79.07 11.37
7 0.218 1.782 1135 7.842 82.56 69.76 10.10
8 0215 1.777 1.141 7.813 92.90 76.99 11.24
9 0.217 1.390 1129 5.970 76.03 62.75 11.87
10 0.217 1.390 1129  5.970 82.38 67.98 12.86
11 0.225 1.380 1132 5.900 77.53 65.86 12.64
12 0.217 1.360 1134  5.996 87.49 73.80 13.96
13 0.218 1.317 1134 5.943 78.36 68.00 12.97
14 0.265 1.893 1322 9.348 96.01 95.06 13.44
15 0.274 1925 1.278  9.778 83.74 91.23 11.92
BIME 0.236  1.587 1.199  7.496 86.15 79.62 12.82
SD 0.021 0.198 0.086 1.226 6.44 11.36 1.61
¥I{E—3s 0.173  0.993 0.941 3.818 66.83 45.54 7.99
YJE+3s 0299 2181 1.457 11171 105.47 113.70 17.65
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RN R A3 ARSI 225 SR LK 3

Z%F 3 HERE ARSI 45 SR B, LA IR A
RMEAEYIREN 970.76~1 176.56 ng/g, FLA
79 Fl Sy o H AR AW 5 LR (69.97%~



FED 2025F 48 $56% B8 Chinese Traditional and Herbal Drugs 2025 April Vol. 56 No. 8 + 2791 -

CJXC-230701

CJXC-230702

CJXC-230703

XXLS202401104Y
XXLS202401105Y
XXLS202401106Y
XXLS202401107Y
XXLS202401108Y
XXLS202401109Y
XXLS202401110Y
XXL.S202401111Y
XX1.8202401112Y
XXLS202401113Y
XXLS202401114Y
XXLS202401115Y

e e & & & £ &

F
P—,Ph?—hh»;—f—

i

S S S
e

A A SD-1
SD-2

I SD-3
SD-4

A

\ SD-5
A SD-6
I " SD-7
A N SD-8
A

A

SD-9
SD-10
L SD-11
) SD-12
, SD-13

L - SD-14

| DO \ SD-15

I 2306038

l 2306039

_:l , ﬂ 2306040
WA

(; ' 1I0 ' 2I() ' 3Y0 ' 4‘0 ' 5I0 ‘ 6I0
t/min
1-JRIEENS ;2R FRIEMRTR o
1-adenine; 2-kynurune quinoline.
2 15#HAERIRE (A #EHT B) &3tk
FHEF A (C) B HPLC
Fig. 2 HPLC of 15 batches of stir-baked Aspongopus
decoction pieces (A), standard decoction (B) and three

batches of stir-baked Aspongopus formula granules (C)
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Fig.3 Total ion chromatograms of volatile components in
stir-baked Aspongopus decoction pieces, standard decoction
and formula granules analyzed by HS-SPME-GC-MS

76.84%), %45 B E M KIE . WRIALESH Y25 iR
FAA YR B R M 2H oy I iR A — 10121,
EAERNE, (B)-2-CHEBRIERISH S+ &t
it 60.00%, FEHHATEE A LA RIFFEYE R

FrRtEZ I R A G B (731.87~1096.64
ng/g) BT BE L (P<0.05), HEM AT & TS
HEEL, AL IR Y S TR S 80 R M R0
Je . BARKIN B (A S P Fh Kk 2 69 Fir, (H
PR A T R e A 5 o EE (78.20%~83.87%),
(E)-2-C AR GRS B 40.00%LL F, $7R1% K
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RN RN, BRI (48.45%~57.59%) S5
25 (31.12%~40.33%) AVIFIEFRIR TR
IFH, MR i 22 20 W 5 LIk 99.98%, H 4
XS AR AN 612.14 ~851.43 ng/lg (P<
0.001). 45i& 3CHRIRIEN1, ZIL R RE Sk T
SRl Gk W M InE ML (FEmE 5
TR, VER S A IR I S 2 R
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RN e 2 D
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WABRIRA . FEZT BABAEAMRIREE (X+s,n=3)

Table 3 Stir-baked Aspongopus decoction pieces, standard decoction and formula granules volatile components and content

(X+s,n=3)

Feh BXlngg!)
PPETR SHETE EREBUHEE) IO B 2-CMEE  EVE (B)-2BAR TR (E)-2-3F Il
W1 6124050 10.15+104 10.74+059 3294007 2.18+0.17 6.03+050 1577+139 294+023 6.06+027  0.28+0.03
W2 5224062 7.87+146 853+060 294+016 1.75+0.11 5654029 16.30+1.02 258+010 570+032  0.29+0.05
W3 6801069 8914040 1255+113 4114036 1864021 6154049 19.08+181 3134034 6.99+067 0364002
fRifEAf-1 1724008 2184014 2384009 1344024  0.99+0.17 - 3.93+0.60 - 6.03+0.45 -
WEZT-2 4904010 5714008 7.01+£0.82  147£0.04 0.64+0.07 - 0.96+0.05 - 5.34+0.64 -
frifEA-3 2404007  185+0.43 322+014 2394040 1.28+0.09 - 0.86+0.10 - 7.06+0.65 -
fiFBiki-1 6231089 4774032 845+112  0.14£0.01 - - - - 052+0.05 -
fi 5 Biki-2 6851056 5544050 9.06+£047  033+£0.04 0134001 - - - 1.01+0.06 -
B Hiki-3 7024035  6.68+0.26 1091+059  0.22+0.01  0.03%0.00 - - - 0.53+0.02 -
B2/ (nggY) Tkl ing-g?)
i . I " I § o - ‘ 6-Ff 4-5-
T X KB ALZEERE O 2T 23-T-8  2-RE 2B 3B TH ibi-2-8
W1 0414004 887£081 - 063+0.03 3.02+£0.24 9.07£0.79 575+0.75 149+0.15 0.61+0.07 -
-2 0374005  6.36+0.19 - 0424003 2724014 6.33£0.35 366+0.18 093+0.16 0.60+0.03 -
WH-3 048+0.04  9.72+056 - 0574000 356+0.30 10.39+£0.62 6.71+056 1.73+0.16 0.43+0.05 -
FrifEA-1 0214002 9.20+1.02 - - 1.36+0.20 1.59+0.17 0.76+0.11 - 1034012 159+0.14
fRfEzi-2 0414003 23254312 - - 0.77+0.07 1.2240.06 0.44+0.04 - - 0.2040.04
fRifz71-3 0384005 11.3840.52 - - 1.2540.09 1.88+0.30 1.11+0.11 - 1234009  153+0.16
B %ik-1 0254003 1924018 0.0740.01 - - - 0.77+0.07 0.58+0.05 - -
B f%iki-2 0214001  1814£0.22 0074001 - - - 055+0.06 0.66+0.10 - -
i/ %iki-3 0164001  1.714£0.19 0094001 - - - 081+0.05 0.7140.06 - -
B2/ (ng-g ) Kl (ng-g™?)
>
fhi 2-TH KL qﬂ%@ R mR ORTR TR RAR EAR o
R
W1 2244035  0.2740.02 - 71724635 45614539 - 14264088 2532+176 178+011  87.19+8.09
W2 2064010  0.22£0.02 - 72.07+4.12 38.84+0.32 - 13.75+244 2710+166 157+0.15 107.63+10.46
k-3 203+0.05 0.29£0.02 - 79.71+6.17 - - 1570+1.65 29.36+135 1.83+0.20 106.96+15.38
frifEA-1 - 0164001 1514019  57.29+562 54184425 549+0.10 15304029 30.49+1.43 - 70.48+4.19
it - 0341004 3371026 71.98+7.98 7389+326 7.87+0.74 22.67+3.37 63.95+3.89 - 194.45+22.30
i3 - 025+0.02 2474016  74.16+7.85 59.86+2.36 6.19+0.39 18.99+198 46.35+1.23 - 126.08+9.11
B %iki-1 0154001 - 0574003 277.54+25.14 87.07£3.35 2.8640.08 11.47+1.22 1091+056 1.13+0.13 44.31+566
il %iki-2 0224001 - 056+0.04 233.06+21.39 85.32£8.09 2574040 11.31+1.32 9.38+0.76 - 40.96+4.36
il k-3 0.2140.00 - 053+0.03  238.02+£18.00 83.75£12.71 2.52+0.48 10.29+1.22 10.40+0.56 - 42674437
R Bk (ngg?) Rkl ngg )
(E)-2-Chilik F BR AR AHRER CERAE JRRTE CRAERE yvTAR OB
WJr-1 5732743921 0424002  040+0.03 - - - - 099+0.07 161+024 25.80%3.30
W2 50226+27.22 0.35+0.02 0.26+0.01 - - - - 092+015 226+019 22.39+2.12
W3 560.96+56.98 0324003 0234001 - - - - 0974001 261+£021 27.66+1.44
frifEA7-1 303.57+33.80  0.35+0.01 - - - - - - - 1.8940.20
hrEAA-2 7409844214 0.98+0.08  0.46+0.09 - - - - - - 3.75+0.33
T3 5452644254 0.47+0.07 - - - - - - - 2.3610.19
fit 77 iki-1 684.82+35.01  0.61+0.03  028+0.03  17.72+1.29 - 0.93+0.04 0.61+0.04 - 544+036 9731026
fit 75 iki-2 716.19+122.43 0.61+0.05 033+0.06  30.65+3.02 1.99+0.38 1.02+0.09 0.82+0.06 - 4944007  10.10£0.40
it 77 Wiki-3 743.48452.88 0534007 0214002 20364201 0984008 0974008 0.49+0.04 - 4964038  9.77£031
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x3 (48

.y B&2K/(ng-g ™) g /(ng-g ™)

"y IWE DLUMAR MBI 2RE ETH BEE LB 3HEE 2B FOE
-1 0.99+0.07 1.99+0.09 - 1.9440.15 - - 0.29+0.02 - 014+0.00 1.3240.15
-2 0124001 1.61+0.16 - 1.32+0.17 - - 0.3240.03 - 0.1040.01  0.86:0.08
-3 0.13£0.01 2.13+0.17 - 2.1640.32 - - 0.50+0.02 - - 1.1040.14
brfEZA-1 2.9410.39 - 0.1540.01 - 051+0.07 - - - - -
bR -2 5.62+0.85 - 0.12+0.02 - 0.08+0.01 - - - - -
PRifEZ -3 2.2340.23 - - - - - - - - -

e 77 k-1 1.12+0.10 33.56+1.50 - - - 0.23+0.03 0.28+0.04 2.1740.13 - 0.6610.04
fic /5 Biki-2 1.51+0.18 37.03+3.20 - - - 0.20+0.01 0.27£0.01 1.60+0.16 - 1.03+0.18
Bt 7 Hiki-3 0.97+0.08 31.84+4.15 - - - 0.194+0.01 0342001 1.76+0.17 - 0.3440.03
2/ (ng-g ™)

£ 5 Jrs Jes — e — i

fi (E)'f_gﬁ @2l (Z)'f_'g‘ﬁ' LR 2;;'*;;_% i Zg*;i* O i
W1 - 1.33+0.17 0.93+0.10 1.44+0.05 1.23+0.14 21.66+2.00 1.38+0.10 37.55+4.08 2.33+0.31 -
WoFr-2 - 1.024£0.13 0.75£0.02 1.36+0.08 1.06+0.10 1847145 1.18+0.11 32.36+£3.34 2.18+0.15 -
W3 - 1.46+0.06 1.07+0.06 1.69+0.15 1.27+0.06 21.73+£0.50 1.30+0.14 38.49+1.80 2.47+0.10 -
FriEA -1 - 1.424+0.10 0.89+0.09 0.36+0.01 - 22414079 0.22+£0.03 42.79+3.76 258+0.23 0.47+0.03
itk -2 - 0.68+0.06 0.45+0.02 1.15+0.10 - 1645+1.62 0.55+0.04 83.28+471 2.36+0.17 0.94+0.09
FiiEA -3 - 0.65+0.02 0.61+0.02 0.44+0.06 - 1574%1.41 0.06+£0.00 66.78+4.30 2924031 0.65+0.06
e 77 Wiki-1 0.16+£0.02 0.42+0.07 0.29+0.06 0.06+0.01 - 11.46%1.05 - 4473+0.67 11.44+1.60 -
e 77 Wiki-2 014+0.01 0474004 0.31+0.03 0.15+0.01 - 29224165 - 47834833 11.87+1.03 -
fit 77 Biki-3 0.14+£0.01 0444004 0284004 0.15+0.01 - 2382%136 - 43.994+0.52 10.74+0.67 -

- B /(ng-g™) #%Kl(ng-g™?) B2/ (ng-g™)

KL +of SR R WCRER RZRE BTHE GUAE BEEEER AFH
-1 0.97+0.09 - 0.09+0.01 - 1.0940.14 1.06+0.13 0.52+0.03 - - 0.2540.02
W2 0.91+0.13 - 0.1740.02 - 0.61+0.03 0.57+0.04 0.28+0.02 - - 0.1740.01
-3 1.1940.09 - 0.20+0.03 - 0.9140.09 1.07+0.10 0.49£0.05 - - 0.1740.01
FrHEA -1 - 0.25+0.04 0124001 0.38£0.05 0.23£0.02 0.26£0.02 0.05+0.00 0.19+0.02 - 2.37+0.27
FRiEB -2 - 0.1340.01 - 0.8740.07 0.10+0.01 0.11+0.01 0.05+0.01 0.5040.05 - 5.07+0.41
itz -3 - - - - 0.16+0.01 0.14+0.01 - 0.3040.03 - 2.65+0.33
it 5 k-1 - - - - 0.360.03 0.3240.03 - - 732.20445.65 -
it 5 k-2 - - - - 0.2140.02 0.2040.02 - - 816.01430.42 -
it Jy k-3 - - - - 0.18+0.02 0.1940.01 - - 700.08+93.61 -
BKi(ngg ) Kkt Rl(ngg™?)
P 2,6-— X i
KB XMW 4B 3-CEHER - AR s @-p-FWiE  y-RiiE  (B)-p-F kG

-1 1.23+0.12 0.1040.01 - - - 2.92+0.18 22.46+2.37 0.024+0.00 17.87+0.79 0.02+0.00
W Ji-2 1.154+0.09 0.3740.02 - - - 1.76+0.31 17.97+£1.10 0.02£0.00 13.28+0.63 1.69+0.17
-3 1.4240.19 0.15%0.01 - - - 1.714£0.17 27.33+£1.69 0.02£0.00 18042281 0.0240.00
WEAF-1 6.854£0.15 0.2240.03 0.2040.02 0.14+0.01 051+0.04 - 8.88+£0.89 0.60£0.05 6524050 0.6840.09
FRdEA -2 11.35+1.68 057+0.06 0.62+0.09 0.43+£0.04 1.31+0.06 - 0.65+0.03 0.01£0.00  0.060.01 -
WEAF-3 6.714£0.40 3734034 0.39+0.05 0.27+0.01 0.93+0.07 - 7244039 049+£0.06 457+£0.63 0.5940.02
Fit 7 Biki-1 0.15+0.02 - - - - - 0.26+0.01 - - -
fit 7 Wiki-2 0.17£0.01 - - - - - 0.09+0.00 - - -
Fii 7 k-3 0.14+0.01 - - - - - 0.04£0.00 - - -
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x3 (48
- ik (ng-g?) &l (ngg?)
S-S KMHE  BATTE 2-ZSEERME mkne  2-FRSENENE 2-1FRERKIR 2-FRAENLEE 2- 2 BENkng 2,5-  FURENEER
-1 1.39+0.16 - 0.4240.03 0.95+0.07 0.66+0.03 - 1.16+0.15 1.1740.09 - 1.10£0.08
-2 1.19£0.10 0.18+0.02 0.34+0.01 0.80+£0.04 0.53%0.08 - 0.70+0.04 0.72+0.08 - 0.69+0.08
-3 1.45+0.13 0.36+0.01 0.42+0.06 1.07+£0.08 1.1740.07 - 1.15+0.13 1.29+0.06 - 1.0940.08
FrifE#-1 0.5040.07 - - - 0514+0.04 0.06+0.01 0.294+0.03 1.35+0.05 - 1.32+0.12
hrifE -2 0.0140.00 - - - 0.3240.03 0.0940.00 - 1.154+0.10 - 1.63+0.13
TrifEZ-3 0.4240.02 - - - 0.70£0.06 0.12+0.01 0.32+0.04 1.53+0.13 - 1.62+0.09
T2 77 k-1 - - - - 0.25£0.02 0.2040.01 - 465+0.10 0.10+0.01 1957+1.71
e 75 k-2 - - - 0.15+0.01 0.15+0.01 0.18+0.01 0.14+0.02 4.45+0.51 0.11£0.01 17.24+1.53
it J7 k-3 - - - 0.24+0.03 007+0.01 0.18+0.01 0.18+0.02 4.40+0.49 0.07+0.00 16.80+1.76
FHl(ng-g ™)
P i 26-=F 23-T=H 245 235-=H 2-208-3- 2-2-36- 2-258-35- 23-HAE- -4 oot
S SEmbes O FSEMbRE  SEnteE O FRJRNEME CFUEMbEE CFJRNEEE 5-ZJEMRE B
w1 0.98+0.02 - 0.34+0.02 1.18+0.03 0.11+£0.01 1.35+0.11 1.66+0.11 0.42+0.02 - 0.39+0.05
R I-2 0.63£0.09 - 0.30+£0.01 0.99+0.09 0194001 1.074+0.03 1.38+0.03 0.4240.01 - 0.34£0.01
-3 1.01£0.05 - 0.38+0.04 1.32+0.06 0.24+0.02 152+0.09 1.67+0.18 0.49+0.06 - 0.42+0.01
FREZA-1 1.0740.09 - 0.25+0.02 - 0.1740.02 0.13+0.01 0.18+0.01 0.06+0.01 - -
frifEB-2 1394013 - 0.66+0.05 - 0.36+0.02 0.44+0.07 058+0.07 0.18+0.00 - -
A3 1.3140.07 - 0.39+0.03 - 0.64+0.01 0194002 0.29+0.03 0.08+0.01 - -
e 77 k-1 17.13+158 0.16+0.02 1.92+0.17 1.73+0.16 2.81+0.12 0.34+0.02 045+0.05 0.14+0.01 1.18+0.05 -
Bt 7 Hiki-2 16.14+127 0.24+0.01 2.03+£0.22 1.62+0.08 2.94+0.31 041+0.04 054+0.02 0.16+0.02 1.04+0.10 -
IiE 77 Biki-3 15294119  0.17+0.02 2.00£0.22 1.47+0.10 3.16+0.29 0.37+0.03 050+0.04 0.14+0.01 1.12+0.10 -
. kP (ng-g™) HAbl(ng-g™)
Wiwk  THECHR GRER CHESHR RN EEN
w1 - 3.81+0.64 4444051 - - 4.69+0.47
-2 - 2.1140.19 3.38+0.03 6.19+0.62 - 4.26+0.30
-3 - 4,01£0.62 457+0.40 10.84+1.18 - 5.13+0.54

Wiz 7-1 1.7540.14
REAR-2 4.6620.70
-3 2.2940.16

0.20£0.03 1.90+0.15 2.31+0.19
- 0.08+£0.01 0.63%0.02
0.26+0.02 1.294+0.05 1.49+0.14

fic 77 k-1 - 7.20+0.72 - 15.31+0.91 0.08+0.00
i 7 k-2 - 8.52+0.98 - 18.214+0.11 0.1540.02
fic /7 k-3 - 9.274+0.17 - 16.41+1.82 0.05+0.00

nl/VcfHome.cfm) . RHEEEEFRAENS], 4 OAV=1.0
A E SO REESIRLSY, 0.1<OAV<<1.0 A
SIRABT S, OAV<<0.1 AIEETE KR K57 o SL56 1)
AR AR SRR T B AL A EAT R A J 1 43
) [ 2 NIST Ji i B % .

OAV=C/T

TEXTIS IUE AR AT 77 R EC 5 ROk (1) 4%
KA 34T OAV 730 bt e I, 3 FAEAC I A 5%
BEARE ST S AR IR g - AT B (A
AL AR, 3-HERTEE (MR, 2-448-3,5-

FREEIEE (L E O, FIRER TR, Rk, JER
O SR G AT IR S SLmk. kIR, VTR,
SRR 4. BIR 3 POREARIR OSSR B3 18 Hh I
BAMESMR, BT A&
OAV H & A A BrILA A4, I ILE AR e
SR T H IR (OAV=0.62, HLEK). £
i (OAV=2.61, HEMiK) 1 2-S2&nthE (OAV=
2.50, MR SEHFAERLSY . Hor, 2-2,3E-3,5-—F
R (OAV=50.54). 3-H 3 Tl (OAV=32.85).
FIKR (OAV=17.36) KR (OAV=13.27) T1ik
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x4 WAFTRRA. FREST. BEATRANEBXESKES OAV EH (Xts,n=3)

Fig. 4 OAV value of common key odor components of stir-baked Aspongopus decoction pieces, standard decoction and

formula granules (X £ S, n=3)

oy OVAH
M aWETE WETE 2-2J5-35  HULME TH BRI i
WH 6.047+0.681 32.854+5.021 50.542+5.718 2.986+0.337 17.363+1.423 13.274+1.742
WwEZR  2.926+1.477 11.969+5.163 11.055+5.090 3.711+0.673 30.052+7.674 16.852+7.518
[[RWaR kA 6.704+0.643 20.785+3.141 16.039+2.026 2.1944+0.240 6.579+0.573 5.493+0.570
RIK 86.20%, AR MR 15 ]
IO LA HUbRE 12 770 (1) 5 B SR A PR AR R R AR
B . BT IR N A (OAV=3.42, 2 5 1 e Wﬁ.
B ), > — P S 2- TR Lo S 5 g e :
YR, 2-228-3,5-Z ML B (OAV=11.06). - W7 @)
-FETE (OAV=11.97). 2-HIE T (OAV= ¢
2.93) “TRTTHRIE M 66.41% 4 5 26.99%, BUftid 2 Pl ; -

kS5t EkEEFL. MHKR (OAV=30.05)
AICER (OAV=16.85) OAV 14 & & T, kTR
F 22.79%IRTEE 49.13%, TR, BRIFKEA
5 S

Y0 L R T ORI LR b E L 2- TRk
MERE . X H Y 3 AN CE SR . 10 L HC U7
RLRBE SR B 2-H T (OAV=6.70). 3-H
BT (OAV=20.79). 2-2.3£-3,5- — H KL tf gz
(OAV=16.04) HILIETE 70.80%, 1M 7 KR
(OAV=6.58). C.FZ (OAV=5.49) 2 Bk 55> OAV
TR A B 19.81%, 25 5% L ERECA T TS
WREHIE . [FIR, HEEZZ 2 (OAV=0.604) {F ¥
BBy, BN Sk .

BARSRINE , KB HBC 5 0RO AH E AR
FAFEISGE . XEegE TR, KB IUA d i A
RN T3 R SR 23 B A A 2 R ol
OAV 43 HT, A 70 R A T XA S kA
B AP 0%

2.2.4 E5r9r#r (principal component analysis,

PCA) ¥ HS-SPME-GC-MS IS4 & Mk i/ Al &
BRI, X3 HEOOR L btk iz i AN EC 7
LTI 5 45 SR 3 AT PCA, BESLATARAL 2 St 34 ) A
. g5 ILE 4, 78 PCA BRI, KPS ArdEz sl
B WOREZH P BB M R A, RAT H BSHEREA (EAS
K 95%). B 1 EESr (PCL) TTHREN 52.5%,
952 ERUr (PC2) TTHRFE N 33.8%, RIATTHRFE A
86.3%, REXTIR T FRifEZ 7 AT 77 R0RL 4% M R
E A 5

t[1]
R%[1]=0.4890 R%{2]=0.3310

4 WHABFHRRRE. FREFF. 5K HS-SPME-
GC-MS HJ PCA 1547 E
Fig. 4 HS-SPME-GC-MS PCA score of stir-baked
Aspongopus decoction pieces, standard decoction and

formula granules

2.2.5 IEA R dR /D Zoeik-H A5 Corthogonal
partial least squares-discriminant analysis, OPLS-DA)
RN HTIS LA R Bn it 7 AN C 7 RORE [
FERNE RO AL, 3 3 FREA I35 R B ik
FEAZAF 5 O IR IR EEBEAT T . DI L
SRR ARk BCTT R R R Ry M A B
JE R EE NS B, M%7 OPLS-DA Hi%Y, DL S-plot
e Z S gy, SR NE 5. 6 s, 2R B ER
RAFFE S A RS B ZES:, JFFEIX
BB 773 X6 o it 3 SRR o

DL AR & B 2 % # % ( variable importance
projection, VIP) {H>1. Peorr™>0.9 JFrHEGE H %
FRTr. M1 S-plot BIRIH, IBIUE ST bR HEZ
FIZERRH 12 A, K LE SO Rie 5 kE
WESESE 12 4 1 ADNIEESRS, 250N
WA« y-RATR . IESERE . BERR . 2,3- T EERAY
-1 TR IR, v-CRfE. .k (B)-2-0
MR 2,3- T ZEESMIE-2. 3X 11 Frpior il REy 3 il
FEA B RN 103 2 bR 840

BeAt, B R LA SR MR A 71 22
ST, R SR LA SR RIS TS KL Y
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p(corn)[1]
S

-1041 ® L

-0.8 -0.4 0 0.4
pl1]
R%{11=0.931 0

E5 BWAFRIRHFFREZTIE OPLS-DA 55 E S-
plot H =&
Fig.5 OPLS-DA score chart and S-plot scatter diagram of
stir-baked Aspongopus decoction pieces with standard

decoction

ZES Y . FHEE SR SRR IC 7 kL 2 R 1
W, IEFNT 170.29nglg, K 1) H B S 2R By IS
THERE. ROAEmamES, JEHMENMEEES
WRER 7y, BOE TG T ORI AR S Rk

ZERWR S PR, 11 FESAREVER A bx
EZ 77 S IC 77 R 3 2HL 18] 1R 0 AT S I B R
EZ5 CARERFE0H, P<0.05). RERFRAIK
FEGH RECRRYR . 312 A T 23800 5h S50
HB43 1543 1) RSD 74 18.3%~34.7%, {Hi81d Kruskal-
Wallis JESERG U0 I0UE,  2H 18] 22 55 30 3 1 R 2 bk
AFFFM (P>0.05).

p(corr)[1]

pl1]
R%{11=0.929 0

El 6 kbAFRRAME T FHA OPLS-DA 3457 [EF S-
plot H =&
Fig. 6 OPLS-DA score chart and S-plot scatter diagram of
stir-baked Aspongopus decoction pieces with formula

granules

b LA bR ) A O % 00, il
AN 8] 0 S BUE AL S A . IR ek
IRARUTISY, G, RS SR OSSR R it s R
i A3 ROV Bl 96.3% 1 97.2%, AAARE Sk
RS . FEBENENTIRR A U e R . CIRRIX S K
VERR, DRI e Ig iR oeib 70% LA E
eI S T IR, 2 T BUE R AT IR i 73 1 ik
—DK . (BRI MR ) S B, A AR
HEGFAT T, HEMR P I LA BE A KR g
WTER, AR R B BE e R A, 7 A
12021, DRI, O T ORI R PR RS R IR 2 B A

x5 WAZTRRK. WEST. EARRNEEERHIEE (Xts,n=3)

Fig. 5 Common differential components of stir-baked Aspongopus decoction pieces, standard decoction and formula granules

(Xxs,n=3)
LEEZRUED (ngg™Y)
FEdh \ 23 TZW 23 T-W
> ) kA g i 5y 2 SR ) O E)-2- C 4T
Wk o PR BR 0L TROORRE r2NE 2R @206

Wh 21.60£4.64 16.35£2.75 17.07£2.03 7450£6.22 20.75+£1.97 36.13+4.26 14.32+£1.82 27.37£2.13 25.29£3.05 100.59+16.00 544.38+54.69

frfEBA 073£0.62 056+0.46 0294021 10.17+168 273+052 8.65+2.86 2.75+0.60 6.93+221 0414013 19.55+8.97
FiA R 0.0240.02 0.00+0.00 0.00£0.00 49914518 4.19+165 910+£1.07 220026 2.04+0.18 1.97+0.07

79.48+£28.51
8.52+1.04 142.08+15.07
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