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Analysis changes of Epimedii Folium’s flavonoids before and after processing
based on UPLC-Q/TOF-MS
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Abstract: Objective Based on UPLC-Q/TOF-MS technology, the fingerprint of Epimedium koreanum before and after processing
was established to analyze the whole composition and find out the iconic chemical composition to clarify the change rule of flavonoids.
Methods The data of E. koreanum raw and processed products were collected in positive ion mode using UPLC-Q/TOF-MS
technology, and orthogonal partial least least squares-discriminant analysis (OPLS-DA) method was used to explore the differences in
chemical composition of E. koreanum before and after processing in nine different origins and batches. Results Nine iconic chemical
constituents from E. koreanum raw and processed products were found and identified, including 8-ethylene-kaempferol, icaritin, icariin
I, icartin-3-O-glucoside, isoamyl alcohol sagittatoside B, 1,3-prenyl epimedin C, 1,3-prenyl-sagittatoside B-7-O-glucuronic acid,
3-0O-((4-acetoxy) rhamnose-2-O-(m-2acetoxy) glucose) icariin and its isomers. Conclusion The structures of E. koreanum’s
flavonoids changed after the processing, the secondary glycosides of flavonoids increased, the polyglycosides decreased, and the
flavonoids were generally converted to low glycoside components, which further clarified the change rule of E. koreanum’s flavonoids

after processing.
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Table 1 Chemical constituents in raw and processed Epimedii Folium

[M+H]" (m/z) RE

&5 f/min —M{E BE (X109 AR LA B ET ik

1 104 1949408 — - — unknown

1LY 2761445 — - - unknown

356 1630394 — - - unknown

4630 1940612 — - — unknown

5761 3421707 — - - unknown

6 973 3030510 3032436 019 CisHiOy WEZ 285,040 2 [M+H—H;0", 229.050 4 M+H-H,0— 7
2C07, 153.019 7 [M+H—H0—200 —CeHa]*

7 1L13 6795125 6796425 013 CuHyOrs  hexandraside E 515259 8 [M+H—Glu]" 8

§ 1196 7925958 — - - unknown

9 1226 8252814 8257837 050 CyHuOn SAMEEEC 517171 3 [M+H—Rha—Glu]", 355.118 7 [M+H— 8
2Rha—Glu—CH,~2H]"

10 1246 7952718 7957577 049 CyHiOw EXEHHE 517.170 8 [M+H—Rha—Xyl]", 355.118 0 [M+H— 7

Rha—Xyl—Glu]”
111263 9056806 9058253 0.4  CaHagOn  3-FEES-THE-1-H- 11 2 E)-3-0-((d-L BRI 887.668 2 [M+H—H,0]", 453.343 8 [M+H- 9
RZHE2-0-6- LA WA -0 45T H0—Rha—Glu—20Ac]”, 239.105 7 [M+H—
H:0-Rha—2Glu—20Ac—CsHa]”

2 1289 6632296 663.6431 041 CaHyuOis EWEEHETA 355.118 2 [M+H—Rha—Glu]", 299.035 1 [M+H— 8
Rha—Glu—CHs]", 285.055 1 [M+H—Rha—Glu—
C4Hs—CHs]"

131522 5011750 5015025 033 CasHsOn EXHE-T-0-KBEL 369.135 9 [M+H—Xyl]" 7

141656 8392990 8398102 051 CwHsoOn #1H7EA 531.187 6 [M+H—Rha—Glu]", 369.134 2 [M+H— 9
Rha—2Glu]", 313.071 2 [M+H—Rha—2Glu—CsHs]

15 1721 8092878 809.7843 050 CiHsOn HlEEB 531187 4 [M+H—Rha—Xyl]", 369.134 0 [M+H— 9
Rha—Xyl—Glu]", 313.071 1 [M+H—Rha—Xyl—
Glu—CeHy]’

16 1812 8233038 8238108 050 CwHsoOn0 HIEEC 531.187 1 [M+H—2Rha] , 369.133 9 [M+H—2Rha— 9
Glu]", 313.070 7 [M+H—2Rha—Glu—CsHs]”

17 1889 6772449 6776696 042 CyHuOis PELET 531.1873 [M+H—Rha]", 369.133 6 [M+H—Rha— 8
Glu]", 313.070 7 [M+H—Rha—Glu—CsHs]”

18 2254 8212875 82017519 046 CxHuOn 13-FRMESEHR B1-0HEHRR 369.133 3 [M+H—Rha—Xyl—GluA+2H]" 8

19 2444 8813083 8818469 054 CuHnOyn HIEFH 719.253 4 [M+H—Glu]", 531.186 8 [M+H—Rha— 8

Glu—0Ac]", 369.133 4 [M+H—Rha—2Glu—0Ac]’,
313.071 1 (M+H-Rha—2Glu—0Ac—CaHs]"

20 2467 8372820 8377944 051 CwHsOw 13-RE-HHAEE A 531.186 7 [M+H—-Rha—Glu+2H]", 369.133 6 9
[M+H-Rha—2Glu+2H]", 313.070 8 [M+H—
Rha—2Glu—C4Hs+2H]

21 2497 8212878 8217950 051 CwHiOw 13-REHHEHEE C 531.188 4 [M+H—2Rha+2H]", 369.134 3 [M+H— 9
Rha—Glu+2H]", 313071 3 [M+H—2Rha—Glu—
C4Hs+2H]"

2202575 8032763 8037797 050  CiHacOus  3-0-(4- LB BAHE-2-0-(I1 = LB ) Hi % 369.133 0 [M+H-Rha—Glu—30Ac]’, 313.070 3 8

RS G Ll [M+H-Rha—Glu—30Ac—CaHs]”
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%1
) IM+H]* (m/2) w"E N .
lhkl:l - - / % T P B p
#5  wmin SNE ERE (<109 R & BRET ik

22602 9233198 9238836 057 CeHuOn EFEER3-0{@-LBEE)REMRE2-0-2-ZHA 531187 5 [M+H—Rha—Glu—20Ac]", 369.134 4 8
)RR R 7-0 5 BT 2 Bk [M+H-Rha—2Glu—20Ac]", 313.071 | [M+H—
Rha—2Glu—20Ac—CsHs]*
242655 9233177 9238836 057 CeHsuOn EEEZE3-0{4-LBEE) REHE2-0-2-2HA 531187 5 [M+H—Rha—GClu—20Ac]", 369.134 4 8
H) R0 B ST UL 2 Rk [M+H-Rha—2Glu—20Ac]", 313.071 | [M+H—
Rha—2Glu—20Ac—CaHs]"
25 2674 9233167 9238836 057 CeHuOn EFEER3-0{@-LBEE)RERE-2-0-2-ZHA 531187 5 [M+H-Rha—Glu—20Ac]", 369.134 4 8
) RERE7-0 5 BT 2 Bk [M+H-Rha—2Glu—20Ac]", 313.071 | [M+H—
Rha—2Glu—20Ac—CeHs]*
26 2684 9233181 9238836 057 CeHsuOn EEEZE3-0{4-LBEE)REHE2-0-2-2HA 531187 5 [M+H—Rha—GClu—20Ac] ", 369.134 4 8
H) B T-0- A E R SR R [M+H-Rha—2Glu—20Ac]", 313.071 | [M+H—
Rha—2Glu—20Ac—CaHs]”
07 TT86 TATTI64 048 CiHaoOn EEFE3-0-4-LEEE)ANE-T-0-3-ZEEHE) 369133 6 [MHH-Xyl-2Glu—20Ac], 313.070 0 8
WER [MFH—Xyl—2Glu—20Ac—C:Hs]*

28 2768 9653295 9659203 059 CusHseOn HET ABIEN B 803.270 8 [M+H—Glu]", 531.187 0 [M+H-Glu— 8
Rha—30Ac]”, 369.133 8 [M+H—2Glu—Rha—
30A¢]", 313070 7 M+H—2Glu—Rha—30Ac—
CHy

29 2840 9653284 9659203 059 CusHseOn W AMIET B 803.270 8 [M+H—Glu]", 531.187 0 [M+H—Glu— 8
Rha—30Ac]”, 369.133 8 [M+H—2Glu—Rha—
30A¢]", 313.070 7 [M+H—2Glu—Rha—30Ac—

CaHy]'

30 2877 6772438 6776696 042 CynHaOs #iH A 369.133 1 [M+H—Rha—Xyl]", 313.070 4 [M+H~— 8
Rha—Xyl—C:Hs]*

31 2924 6472333 6476437 041 CoHisOi #ETB 369.133 6 [M+H—Rha—Xyl]", 313.071 0 [M+H— 8
Rha—Xyl—C:Hs]’

32936 6612496 6616702 042 CyHuOw BEHEREERT I 369.133 2 [M+H—Rha]", 313.070 6 [M+H—Rha— 8
CaHs)"

32970 6772417 6776696 043 CyHeOis RIRGEAEREHEELERT I 369.133 0 [M+H—Rha—0]', 313.070 6 [M+H— 8
Rha—0—C4Hs]"

343020 5151920 5155290 034 CyHwOnw FEHI 369.134 0 [M+H—Rha]", 313.071 4 [M+H—Rha— 8
CaHs)'

35 3070 6592325 6596544 042 CyHxOn EFEEE3-0-WMREH 5133719 [M+H—Rha]", 369.132 5 [M+H—Rha— 8
furan acid] ", 313.070 4 [M-+H—Rha—furan acid—
CaHs)"

36 3097 6752294 6756538 042 CyHyOis 13-FHCHEGES A 369.133 0 [M+H—-Rha—Glu+2H] , 313.070 4 M+ 8

H—Rha—Glu+2H—CsHs]
37 3139 7612654 7617430 048  CyHaOn  3-O-{(4-LBEE ) RAE-2-0-4- L) i %iHE] 369.132 9 [M+H—Glu—Rha—20Ac]’, 313.070 2 8

FEEY [M+H—Glu—Rha—20Ac—CsHs]"
38 3275 8032761 — — — unknown
39 3336 8252565 8257837 053 CyHuOn SEAEHHEEB 369.132 6 [M+H-Rha—Xyl=Glu—0]", 313.069 9 9

[M+H—Rha—Xyl—Glu—0—C4Hs]
40 3447 28227195 — — —  unknown

unknown- K% 5E i — At
unknown-not certified; —not supported
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R, I8 Scores Plot P 82y 2 28 A i A ) il
AT, 8L S-plot BI#ID sk 22 AR =4,
S SPSS 16.0 BAFHAT G250 M, 2% 22 5 ik
ST TANEAT ¢ K05, B D id B
2 S IR R 57 o
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Fig. 2 Total ion chromatogram between raw (A) and

processed Epimedii Folium (B)
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Fig. 3 PCA score plot of raw and processed Epimedii
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Table 2 Comparison of relative peak areas of differential markers between raw and processed Epimedii Folium

M-+H]" (miz RE
5 i — L D) E

Lame
sqifE ERE (X100

j TRER
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“1” Increased content compared to raw products; “|” Reduced content compared to raw products
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Fig. 5 Comparison of relative peak areas of differential

markers in raw and processed Epimedii Folium
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