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Metabolomic studies on special processing of Asari Radix et Rhizoma in Guilingji
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1. Modern Research Center for Traditional Chinese Medicine, Shanxi University, Taiyuan 030006, China
2. College of Chemistry and Chemical Engineering, Shanxi University, Taiyuan 030006, China

Abstract: Objective To explore the underlying reasons why Asari Radix et Rhizoma (ARR) should be processed by Shanxi aged
vinegar when used in Guilingji. Methods 'H-NMR-based metabolomic approach combined with multivariate statistical analysis was
used to investigate the differential chemical components among the raw and two vinegar-baked ARR. Results More than 30
metabolites were identified in the '"H-NMR spectra of ARR. Raw and two vinegar-baked ARR could be separated obviously, and the
rice vinegar-baked ARR and the Shanxi aged vinegar-baked ARR also differed to each other, in which the priamary metabolites showed
bigger difference than that of secondary metabolites. Conclusion This study laid a basis for the modern research of the special
processing technology for Guilingji.
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Fig. 1 '"H-NMR spectra of rice vinegar (A) and Shanxi aged vinegar (B)
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The keys for metabolites are given in Table 1, same as below
2 EREFE (A). KEEFIMF (B) FEMBBEHIZE (C) PE-/KEREY 'H-NMR EiEgiA
Fig. 2 "H-NMR spectra of aqueous methanol extracts from raw ARR (A), rice vinegar-baked ARR (B), and Shanxi aged
vinegar-baked ARR (C)
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Fig.3 '"H-NMR spectra of chloroform extracts in raw ARR (A), rice vinegar-baked ARR (B), and Shanxi aged vinegar-baked
ARR (C)
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F1 AEHEBLAYA 'H-NMR EiLERARE
Table 1 'H-NMR assignments of major metabolites in ARR
G %5y J s
1 R 0.97 (t,J=7.2 Hz) A&R&S (M-W)
2 mRE 0.93 (t,J="7.8 Hz), 1.03 (d, J= 7.2 Hz) A&R&S (M-W)
3 WERR 1.01 (d,J=7.2 Hz), 1.06 (d,J= 7.2 Hz) A&R&S (M-W)
4 HER 1.33 (d, J= 6.6 Hz) A&R&S (M-W)
5 IR 1.36 (d, J= 7.8 Hz), 4.40 (q, J = 6.6 Hz) A&R&S (M-W)
6 NEIR 1.49 (d, J=7.8 Hz), 3.74 (m) A&R&S (M-W)
7 KRR 1.68 (m), 1.74 (m), 1.90 (m), 3.24 (t,J=7.2 Hz) A&R&S (M-W)
8 RAMEM 2.83 (dd, J=17.4, 8.4 Hz), 2.95 (dd, J= 16.8, 4.2 Hz) A&R&S (M-W)
9 4R 1.95 (s) A&R&S (M-W)
10 #HAER 2.15 (m), 2.37 (m) A&R&S (M-W)
11 AW 2.20 (m), 2.37 (m) A&R&S (M-W)
12 B 2.46 (s) A&R&S (M-W)
13 RENER 7.33 (d,J="7.2 Hz), 7.40 (d, J= 7.8 Hz) A&R&S (M-W)
14 y-RZETR 3.01 (t,J=7.2Hz),2.31 (t,J=7.2 Hz) A&R&S (M-W)
15 JHB 3.19 (s) A&R&S (M-W)
16 WEEEAR G 3.20 (s) A&R&S (M-W)
17 HmBEmE AL 3.22(s) A&R&S (M-W)
18 p-TiZiHE 4.59 (d,J=7.8 Hz) A&R&S (M-W)
19 oM 5.19 (d, J=3.6 Hz) A&R&S (M-W)
20 RERE 5.41(d,J=3.6 Hz), 4.17 (d,J= 8.4 Hz) A&R&S (M-W)
21 iRy 6.02 (d, J= 6.6 Hz), 8.24 (s), 8.35(s) A&R&S (M-W)
22 kg 6.19 (s) A&R&S (M-W)
23 JRMENE 5.86 (d, J=7.8 Hz), 5.90 (d, J=4.2 Hz) 7.93 (d, J= 8.4 Hz) A&R&S (M-W)
24 HR N 8.08 (t,J=7.2 Hz), 8.86 (d, J= 6.6 Hz), 8.85 (d, /=72 Hz), 9.15 (s) A&R&S (M-W)
25 2-HAEIE-4,5-WFH KA 1.15 (t,J = 7.2 Hz), 3.85 (5), 6.54 (s) A&R&S (C)
26 R 1.24 (t, J=7.2 Hz), 6.45 (s), 13.12 (s) A&R&S (C)
27 L-ZRiRE 4.23 (dd, J=9.0, 6.6 Hz), 4.71 (d, J = 4.2 Hz), 5.93 (s) A&R&S (C)
28 L-#IfiRE 3.3(m),4.1(d,J=9.6Hz),4.4(d,J=72Hz),483(d,J=54Hz) A&R&S (C)
29 AR 3.33 (d, J = 6.6 Hz), 5.02~5.08 (m), 5.92(m) A&R&S (C)
30 FIET & 3.33(d, J= 6.6 Hz), 3.86 (s), 3.87 (s), 5.02~5.08 (m) A&R&S (C)
31 i 1.28~1.38, 1.6, 2.05,2.34 (t,J= 7.2 Hz), 2.77 (t, J= 6.6 Hz), 535  A&R&S (C)
32 Rl 0.92 (d, J= 6.6 Hz) A&R&S (C)
33 Ruw 2 3.16 (t,J = 6.6 Hz) A&R&S (C)

A-ESAIF ROKBEGINE  S-EFRREHRIANF  M-W-TEE KA C-& A
A-raw ARR  R-rice vinegar-baked ARR  S-Shanxi aged vinegar-baked ARR  M-W-aqueous methanol extracts C-chloroform extracts
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PLS-DA model validation of ARR, rice vinegar-baked ARR, and Shanxi aged vinegar-baked ARR based on "H-NMR
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Fig. 5 OPLS-DA Score plots based on 'H-NMR data of ARR, rice vinegar-baked ARR, and Shanxi aged vinegar-baked ARR
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Fig. 8 OPLS-DA score plots (1) and loading S-Plot (2) of rice vinegar-baked ARR and Shanxi aged vinegar-baked ARR based
on 'H-NMR data

3k 3k

—_ 15 0.6
i *k .\ (1): I & { '—‘**
- A . A AA
= = am = . - = E
04 ;E Eos % 1.0 : n 044 1
£ Y . ] Aly & -y &
= Y& E041 oo Zos ‘ =02
530 2 5‘20 ) = vy Al B
) [ .
0 . . y 0 g ; 0 = T v 0 .
1 2 1 2 3 I 2 3 1 2 3
BB AR AR DRIIR
L ik 1
3k sk v A
2.0 0.6 2.01 ok 0.06-
sk
1S *04 4 LS % g.04
- A
= K = A= =
& ?02 b, ® Too02{ o°
E05{ wb—  mly o Ak Z 0.5 e Z
0 . - 0 . .
1 2 3
EF'ET%’?E% L-ZME=
0.10 3 259 b—ar
2 008 . = =201
= 0.06 ' A =2 ‘ El 54 ~ede, _%
Z004] L & } EI'O )
=z Z1 =
0.02 \ 0.5 -
0 T T T 0 T Y 4 0 T T T
I 2 3 i 2 2 1 23
LA IR HERE HIFT 0 KA

"P<0.05 “'P<0.01

9 HMmMFE 1), KEFIHAE 2) FAEHEEFME ) PHERKRHYILER
Fig. 9 Quantification of metabolites indentified from raw ARR (1), rice vinegar-baked ARR (2), and Shanxi aged
vinegar-baked ARR (3)
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