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[Abstract] Objective: By comparing the difference of volatile components of the decoction pieces

before and after being processed by braising method of Jianchangbang and steaming method included in the 2020
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edition of Chinese Pharmacopoeia, the influence of processing methods on the flavor formation of Polygoni
Multiflori Radix (PMR) was compared. Method: Headspace-gas chromatography-mass spectrometry (HS-GC-
MS) was used to detect the volatile components of 30 batches of PMR samples from 3 origins with 3 processing
methods. The GC was performed under programmed temperature (starting temperature of 40 °C, rising to 150 °C
at 5 °C+min™, and then rising to 195 °C at 10 °C *min"') with high purity helium as carrier gas and the split ratio
of 10: 1. Mass spectrometry conditions were electron impact ion source (EI) and the detection range of m/z 50-
650, the peak area normalization method was used to calculate the relative mass fraction of each component. The
chromaticity values of different processed products were measured by a precision colorimeter, the relationship
between chromaticity values and relative contents of volatile components was investigated by OriginPro 2021,
principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA)
were performed on the sample data by SIMCA14.1. The differential components of different processed products
of PMR were screened according to the principle of variable importance in the projection (VIP) value>1.5, and
the material basis of different odor formation of PMR and its processed products was explored. Result: A total
of 59 volatile components were identified, among which 34 were raw products, 33 were braised products, and
27 were steamed products. PCA and OPLS-DA results showed that there were significant differences between the
three, but there was no significant difference between samples from different origins of the same processing
method. Color parameters of @', b°, E'ab had no significant correlation with contents of volatile components,
while L™ was negatively correlated with contents of 2-methyl-2-butenal, 2-methyltetrahydrofuran-3-one and 2, 3-
dihydro-3, 5-dihydroxy-6-methyl-4 (H) -pyran-4-one (P<0.05). The contents of pungent odor components such
as caproic acid, nonanoic acid and synthetic camphor decreased after processing, while the contents of sweet
flavor components such as 2-methyl-2-butenal, furfural and 5-hydroxymethylfurfural increased after processing,
and the contents of furfural, 5-methyl-2-furanmethanol, 5-hydroxymethylfurfural and other aroma components
in the braised products were significantly higher than that in the steamed products. Conclusion: HS-GC-MS can
quickly identify the volatile substance basis that causes the different odors of PMR and its processed products.
The effect of processing methods on the odor is greater than that of origin. There is a significant correlation
between the color parameter of L" and contents of volatile components, the "raw" taste of PMR may be related to
volatile components such as caproic acid, pelargonic acid and synthetic camphor, the "flavor" after processing
may be related to the increase of the contents of 2-methyl-2-butenal, furfural, 5-hydroxymethylfurfural, methyl
maltol and furfuryl alcohol.

[Keywords] Polygoni Multiflori Radix; headspace-gas chromatography-mass spectrometry (HS-GC-

MS) ; braising method; volatile components; chromaticity values; processing of traditional Chinese medicine
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Sample morphology and color of Polygoni Multiflori

Radix and its processed products
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Table 1 Sample information of Polygoni Multiflori Radix and its

processed products
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Table 2 Determination of chromaticity values of Polygoni

Multiflori Radix and its processed products (x+s,7n=10)

FE i L a b E'ab
M 64.745£0.210 9.301+0.111 18.665+0.251 68.021£0.236

FAT T 2 38.141£0.350 15.248+0.229 24.463+0.625 47.813+0.382
BT 2 26.491£0.060  9.694+0.159 12.061+0.087 30.680+0.090
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Table 3 Identification of volatile components in Polygoni Multiflori Radix and its processed products by HS-GC-MS

X i 53 5%

No. ¢,/min latg?] ot CAS 5

s 5 BT 5 i
1 338 2-WIEE-2- TR C,H,0 1115-11-3 23.48  46.01 37.73
2 422 B CHN 110-86-1 - 0.37 0.53
3 427 TFE® CH,,0 66-25-1 292 035 -
4 4.42 2T I DOk I -3 C,H,0, 3188-00-9 0.65  0.76 0.73
5 493 Rt C,H,0, 98-01-1 - 6.50 1.80
6 4.94 3,5-THIimg C,H,N, 67-51-6 1.01 - -
7540 2-HEETR C/H,,0, 116-53-0 - - 4.59
8 574 HERE C,H,0, 98-00-0 - 1.47 0.83
9  6.63 £ TRk CH,,0, 111-76-2 136 - -
10 7.91 5-H1HE-2-mk g s CH,0, 3857-25-8 - 0.31 -
11 8.06 M C,H,0 100-52-7 1.17 0.57 0.39
12 8.15 5-HIAEmk e CH,O, 620-02-0 - 0.89 0.21
13 858 COfR C,H,,0, 142-62-1 2.71 - 0.68
14 8.78 2,4-dihydroxy-2,5-dimethyl-3(2H)-furan-3-one CH,0, 10230-62-3 - 0.58 -
15 8.92 2-IFEJRHk Wk C,H,,0 3777-69-3 2.08 0.15 0.20

16 9.14 1,1,3,3,5,5,7,7-octamethyl-7-(2-methylpropoxy ) -tetrasiloxan-1-ol C,H,,0,Si,

17 924 IE¥REE

18 9.54 2-M g i s

19 9.98 AiliEik

20 10.05 3-HREFRCbE-1,2-
21 10.10 2-Z Pt

22 1023 FEHIEE

23 1042 FLEE

24 10.96 2-Z. Bt

25  11.19 pentyl-cyclopropane
26 11.89 2-5 P HE-3- M AU Bk ik
27 12,17 LR

1000364-61-2  0.61 - -

C,H,0 124-13-0 L4 - -
C,H,NO 1003-29-8 - 0.37 -
CH,q 5989-27-5 1.84 016  0.19
C,H,0, 765-70-8 - 0.18 -
C,H,NO 1122-62-9 - 0.17 -
C,H,0 100-51-6 1.77 - -
CH,0 122-78-1 0.66 085 041
C,H,NO 1072-83-9 409 344 524
CH,, 2511-91-3 0.52 - -
CH,N,0  25773-40-4 1.58 - -
C,H,0 124-19-6 632 063  0.60
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G i 7 %%
No. t,/min &Y 2z 5K CAS%
e 5 BT S
28 12.45 WA ZEH CHO, 118-71-8 - 0.93 0.64
29 12,77 3-MEIEH C,HNO 100-55-0 - 0.17 -
30 13.29 2,3-Z&-3,5-T 5 Ak -6- T -4 (H) -k i -4 - C,H,0, 28564-83-2 6.50  10.53 9.11
31 13.36 & WUk C,,H,0 76-22-2 1.79 - -
32 13.97 G AT e e ik C,,H,,0 464-45-9 0.73 - -
33 14.44 3,5- R A0 AL AH- I -4- CH.O, 1073-96-7 - 0.43 0.40
34 1507 Z%EE C,,H,,0 112-31-2 166 024 0.17
35 15.68 S-RR I ALMERE CHO, 67-47-0 - 0.30 -
36 16.80 T-/2 C,H,,0, 112-05-0 198  0.15 0.29
37 18.06 4-&JH-2-H S ALK C,H,,0, 7786-61-0 0.57 - 0.14
38 2027 AUk C.H,, 629-59-4 0.56 - -
39 2138 PR C,H, 0, 552-41-0 3.41 - 1.21

40 22.54 dichloroacetic acid, tridecyl ester

41 22.72 E+Jukt

42 22797 1,2-TFREHE O

43 23.01 2,4-RCT HE N

44 23.01 2,6-HUT HEIKE

45 23.06 2,6-RUT HXH

46 24.19 AEHHER

47 24.50 n-propyl 9-octadecenoate

48 24.63 IETISHE

49 2537 SRR IHER 5T Mk

50 25.63 WRIR

51 25.64 undec-10-ynoic acid,undec-2-en-1-yl ester
52 2575 MR

53 2590 9-methyl-Z,Z-10,12-hexadecadien-1-ol acetate
54 2598 AT

55 26.05 (Z)-9-eicosenoic acid

56 26.12 iR TR

57 26.16 2-hexadecanone

58 26.24 N-[4-bromo-n-butyl]-2-piperidinone

59 2638

C,H,CL,O, 1000280-48-3 0.40 - -

C,H, 629-92-5 0.22 - -
C,H,0, 104-66-5 - 0.84 1.05
C,H,0 96-76-4 - 0.13 -
C,H,0 128-39-2 0.70 - -
C,H,,0 128-37-0 054  0.16 -
C,H,,0, 57-10-3 - - 4.18
C,H,,0, 1000336-71-6 - - 1.45
C, H,, 544-76-3 1.64 - -
C,H,,0, 84-69-5 6.33 - -
C,H,,0, 506-21-8 - 036 -
C,,H,,0, 1000406-96-8  0.55 - -
C,:H,,0, 60-33-3 - 028 086
C,,H,,0, 1000130-89-6 - 0.11 -
C,;H,,Cl 3386-33-2 - - 0.74
CHy O,  29204-02-2 - - 0.65
C,H,,0, 111-03-5 - 1.46 -
C,H,,0 18787-63-8 112 - -
C,H,BINO  195194-80-0 - 0.28 -
C,.H,,0 2765-11-9 113 - -

VE : - Kt VT i <80%
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Table 4 Differential constituents between Polygoni Multiflori

Radix and its processed products
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e T 2.60 1 1.71 1
5- P e e g 2.56 1 1.75 1
2- i % 17T 1.79 1 - -
KW 1.80 1 - -
5-5% H LA 1.93 1 1.70 1
TS 1.74 1 - -
S-HHE-2-0k W 204 1 1.63 1
H
3- MLz - - 1.60 1
¥ Om 1.54 ! - -
T 1.51 ! - -
R El - - 1.54 !
NGRS 34 2.13 i - -
i 25 - L YA L 1.64 1 - .
Mg -3 -
3,5- 20 1.58 1 - -
F-4H - Mg -4 -
MEms 3,5-HIEMEME 256 ! - -
W2 2-1F SR Ik Mg 1.57 ! 1.55 J
i AR AU 1.70 ! - -
i 2%
Mg 2-R -3 223 l - -
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2021 # 14 3 47 Pearson AH 5 43 #r I 2 il A A 4k 4
LR SHIE 2, 5 LM a b E'ab 515 5 VE
3 RE G % o TG B R OGP 5 L 2- R 2- T
T | 2- 35 Do &k iR - 3-8 A 2, 3- U &(-3, 5- Rk -6-
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Table 5 Correlation analysis between chromaticity values and
volatile component contents of Polygoni Multiflori Radix and its

processed products

1 -1.00 0.04" 0.21 0.87 -0.40 0.74 -0.99 0.07

4 -1.00 0.02" 0.31 0.80 -0.30 0.81 -0.98 0.13
11 0.87 0.33 -0.72 049 -0.18 0.88 0.77 0.44
15 0.96 0.18 -0.53 0.64 0.06 0.96 0.90 0.29
19 0.96 0.18 -0.54 0.64 0.05  0.97 0.90 0.29
23 -0.22 0.86 -0.88 032 -0.99 0.07 -039 0.75
24 0.14 091 091 0.27 0.98 0.13 0.31 0.80
27 0.95 0.19 -0.55 0.63 0.03  0.98 0.89 0.31
30 -1.00 0.03" 0.23 0.86 -038 0.75 -0.99 0.08
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