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Abstract: Honey-fried is one of the traditional Chinese medicine processing methods,
which is processed with honey as an excipient. Honey can be used to make the tradition-
al Chinese medicine more effective and milder. After the traditional Chinese medicine
Astragalus was honey-fried, the effect of invigorating spleen-stomach and replenishing

qi is stronger than that of raw products. Because of the various of active ingredients in
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Astragalus, it is necessary to figure out which ingredients changed after the honey-
fried. In order to solve this problem, HPLC-ESI-MS/MS technology was used to ana-
lyze the effective components in raw Astragalus membranaceus and Astragalus
membranaceus, besides, the difference between them was compared. Agilent ZORBAX
SB-C18(4. 6 mm X 250 mm X 5 pym) chromatographic column was adopted, and 0.1%
formic acid-0. 1% acetonitrile-formic acid was used as mobile phase with a flow rate of
1 mL/min through gradient elution. Detection wavelength was set at 203 nm and the
column temperature was kept at 25 °C. The ESI ion source was used to collect data at
positive and negative ion modes, and performed a full scan and a secondary scan. The
scanning range was m/z 100-2 000. A total of 62 main signal peaks of radix astragali and
astragali fried with honey were identified by HPLC-ESI-MS/MS, and a comprehensive
analysis was performed on these effective components before and after honey-fried. This
method can provide a reference for the selection of astragalus processing methods.
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Fig. 1 Base peak diagram of radix Astragali sample (a) and
Astragali fried with honey sample (b) in negative ion mode
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Fig.2 Mass spectrum of peak 25 at negative ion mode Fig.3 Mass spectrum of peak 26 at negative ion mode
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Fig.4 Mass spectrum of peak 38 at negative ion mode
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Fig. 5 Mass spectrum of peak 43 at negative ion mode
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Fig. 6 Mass spectrum of peak 46 at negative ion mode
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Fig.7 Mass spectrum of peak 48 at negative ion mode
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Fig.8 Mass spectra of peak 54 at positive (a) and negative (b) ion modes



] SRR HPLC-ESI-MS/MS /3 bt 8 56 % ¢ A J5 16 1 i 4 2 5 643
x10% x10*
303.1236[M+H]" a oL b
5L 301.1084[M—H]~
z El
8 2r 5
E ki
1+ 2r
0 PN 1] |. i, | 0 il |I‘J ‘.‘n

Il T T T T 1
280 300 320 340 360 380
mlz

280 300 320 340 360 380
mlz

9 IE(a) (D) BEFEXT,55 SIERRIEE

Fig.9 Mass spectra of peak 55 at positive (a) and negative (b) ion modes
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Attached table 1. Related information of identified components in Astragalus
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651.4215[M-H-Xyl]+ 621.4129[M-H-glc] "~
49 61.159 CuHesOw 829.4634[M+FA-H]" 489.3589[M-H-Xyl-glc] « R I

383.2966 R,0

% BR,
Ry=beta-D-glc-beta-D-xyl R,=H R3=H




783.4659[M-H-42]
651.4108[M-H-42-XyI] .

ORy

50 61.892 Cu3H70015 871.4743[M+FA-H] 621.4154[M-H-42-glc] HEEF
603.4065[M-H-42-180] RO7 :
i “ ORy
489.3600[M-H-42-Xyl-glc] Ry=2-0-acetyl-beta-D-xyl Ry=beta-D-gic Ry=H
OR;]
621.4057[M-H-glc] «
51 62.004 Cu1HegO1s 829.4635[M+FA-H] 489.3614[M-H-Xyl-glc] "+ W
383.2970. 161.0443 RIO7 NN
* OR,
R,=beta-D-xyl,R;=beta-D-glc, R3=H
251.0349. 223.0393.
52 65.209 CisH1204 267.0668[M-H]" TR
195.0444. 167.0491
OR;
783.4634[M-H-42] .
651.4202[M-H-42-XyI] .
53 67.209 Cu3H70015 871.4747[M+FA-H] REEEE N
603.3995[M-H-42-180]
489.3653[M-H-42-Xyl-glc]" L 4
Ry=3"-0-acetyl-beta-D-xyl Ry=beta-D-gle,Ry=H
(60R, 11aR)-10-#2
54 67.56 C17H1605 299.0921[M-H] 269.0435. 226.0248. 211.0390. 195.0421  3%-3, 9- P IEE /

ik




HO. (0]

55 69.277 C17H1605 301.1084[M-H]" 256.0369. 227.0366. 149.0227. 121.0296 @
A R HO o~
0
“OH
56 69.987 Ca7H76017 911.5076[M-H]" 615.3960. 457.3725. 409.3454, 143.0337 HE B VI
RO
HOH,C
R=alpha-L-rha-beta-D-xyl-beta-D-glc
“OH
733.4634. 615.3985.
57 70.192 CugH78018 987.5229[M+FA-H] KEEH
457.3715. 247.0822
RO
HOH,C
R=alpha-L-rha-beta-D-gal-beta-D-glc
OR,
58 70.395 Cu3H70015 871.4743[M+FA-H] 765.4485. 603.3867[M-H-42-180] W N

R40 =
* OR.
Ry=4"-0-acetyl-beta-D-xyl R;=beta-D-glc Ry=H




825.4803[M-H-42] . 783.4721[M-H-42-42] .

OR4

59 75.746 CysH72016 913.4857[M+FA-H] 651.4154[M-H-42-42-Xyl] " HREI |
489.3619[M-H-42-42-Xyl-glc] RyO7 ™ ™y
* OR,
Ry=2"3"-di-O-acetyl-beta-D-xyl Ry=beta-D-glc Ry=H
ORy
60 76.837 C4sH72016 913.4855[M+FA-H] 825.4822[M-H-42] . 783.4733[M-H-42-42] R L
RO ™y
* OR,
Ry=2"4-di-O-acetyl-beta-D-xyl Rz=beta-D-glc Ra=H
61 80.942 Ca7H7017 955.4960[M+FA-H] 8254735, 783.4701 LR
R4=2"3" 4'tri-O-acelyl-beta-D-xyl,R;=beta-D-glc,Ry=H
. 0
13-$2%46-9, 11-1+/)\
62 83.895 CigH3203 295.2282[M-H] 195.1347. 171.1075. 97.0729. 57.0510 o

Tk MR

OH

CHy






