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Abstract: Objective To analyze and identify the metabolites of prim-O-glucosylcimifugin between normal and periodontitis model
rats both in vivo and in vitro by ultra-high performance liquid chromatography coupled to quadrupole time-of-flight mass spectrometry
(UHPLC-Q-TOF-MS/MS) combined with various data post-processing techniques and compare the metabolic differences. Methods
Fresh feces of normal and model rats were collected to explore the in vitro metabolic profile of prim-O-glucosylcimifugin in intestinal
bacteria incubation system. After the normal and model rats were given prim-O-glucosylcimifugin (100 mg/kg), plasma, urine, feces
and bile samples were collected at different times, and the same samples were combined. After sample pre-treatment, COSMOCORE
Cis column (150 mm x 2.1 mm, 2.6 um) was used and 0.1% formic acid (A)-acetonitrile (B) solution were as the mobile phase for
gradient elution. The mass spectrometry data of biological samples were acquired in positive ion mode with electro-spray ionization

(ESI). At the same time, dextromethorphan was used as the internal standard to evaluate the relative content of metabolites in different
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biological samples by peak area relative quantitative method. Results

Atotal of 25 metabolites were preliminarily identified in normal

rats (including 21 phase I metabolites and four phase II metabolites), and a total of 27 metabolites in periodontitis model rats were

identified (including 22 phase I metabolites and five phase II metabolites). Through the relative quantitative comparison of peak area,

it was found that there were significant differences in the contents of metabolites in different pathological conditions and different

biological samples, and the content of cimifugin was generally higher in all biological samples. Conclusion Under different

pathological conditions, there are significant differences in the type and content of metabolites produced by the same compound, and

the metabolic study of model animals is more in line with the clinical use of drugs. Cimifugin may be a pharmacological substance that

exerts anti-inflammatory and antibacterial effects in vivo.
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a-model plasma sample; b-normal plasma sample; c-model urine sample; d-normal urine sample; e-model bile sample; f-normal bile sample; g-model feces

sample; h-normal feces sample; i-model intestinal bacteria incubation fluid sample; j-normal intestinal bacteria incubation fluid sample.
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A, C-Micro-CT images of model group; B, D-Micro-CT images of control group; Arrow indicates distance from CEJ to ABC; E-statistics analysis of

distance between cemento-enamel juction (CEJ) and alveolar bone crest (ABC); “P < 0.05 vs control group at same location.
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Fig.2 Micro CT scanning and statistical analysis of distance between cemento-enamel juction and alveolar bone crest buccal

enamel in normal rats and periodontitis model rats
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Fig. 3 Possible fragmentation pathway of prim-0-glucosylcimifugin

Rl AREHEEERRRTIBARERRREEIHATRIFUNLEERER
Table 1 Identification information of metabolites of prim-O-glucosylcimifugin in normal rats and periodontitis model rats

biological samples

R’

ME w5 2T [M+H]" t/min (X109 MS/MS B/ B F (m/z) A ClogP K
IH MO CaHxsOn 469.1702 880 —0.5 469.1702,451.173 2, 397.125 0, 307.126 8, 305.111 9, T — BN, PN, FN,
289.116 6,274.092 3, 261.120 7, 259.068 8, 247.068 1, UN, IV, BM,
235.068 0, 233.052 3, 221.051 7, 219.072 5, 205.056 3, PM, FM, UM,
193.056 0, 189.061 1, 177.060 6, 161.065 4, 159.049 7 ™
Ml CiHisOs 307.1180 10.14 2.0 307.1180,289.107 4, 274.085 0, 259.059 5, 247.061 9, T—Glu — BN, PN, FN
235.059 4, 233.044 1, 221.043 9, 217.050 3, 205.049 6, UN, IV, BM,
189.055 0, 177.054 3, 161.059 2 PM, FM, UM,
IM
M2 CiHisO7 323.1134 598 2.7 323.1134,305.1019, 275.085 0, 263.064 4, 247.060 2, T—Glu+0 -0.8591 BN, BM, FM
i) 235.059 4, 233.046 2, 221.044 1, 177.054 9
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1 (&
Wl %S A TR [MHH wmin (flii) MS/MS FEJ B F- (mi) R ClogP i
IAM3  CieHisO7 323.1112  7.12  —4.1 323.1112,305109 0,275.055 4, 235.031 5,233.0356, T—Glu+0 -0.756 5 BN, PN FN,
205.072 2, 193.050 1 UN, BM, PM,
FM, UM
M4  CieHisO7 323.1128 7.92 0.1 323.1128,305.101 5, 259.060 0, 247.060 0, 235.060 2, T—Glu+0 -0.3647 BN, PN, FN,
233.044 6,221.044 8, 205.048 5, 189.054 3, 177.054 9, UN, BM, PM,
161.060 1 FM, UM
M5 CieHisO7 323.1130 865 0.2 323.1130,305.102 6, 275.054 8,259.061 1,247.060 1, T—Glu+0 -0.0189 BN, FN, UV,
235.060 3, 233.043 9, 221.044 7, 205.050 2, 189.054 9, IN, BM, FM,
177.054 5 UM
M6 CisHigOs 293.1023 12.85 1.2 293.1023,275.091 6,245.043 7,233.044 7,221.044 8  T—Glu—CH, — PV, FN, UV,
N, FM, M
M7 CisHigO7 309.0966 7.19  -0.9 309.096 6,291.099 1, 233.026 8,221.029 1,205.0319 T—Glu—CH.+0 —0.3208 BM, UM
)
M8 CisHigO7 309.0977 9.67 2.7 309.097 7,249.164 1,233.050 8, 221.0456,177.0837 T—Gu—CH:+0 03371 UM
M9 CigHigOs 337.0929 7.78 2.8 337.0929,319.082 3, 304.060 0, 289.032 9,277.071 1, T—Gu—CHs+ ~-1.2330 FN, UM, BM,
() 265.032 2, 263.056 3, 235.024 3, 219.029 1, 207.0438  COOH FM, UM
MI10 CigHigOs 337.0919 930 0.4 337.0919,274.130 1,259.063 0, 247.060 7, 235.061 7, T—Gu—CHs+ —0.5856 BY, UN, BM,
233.045 8,205.051 7, 161.061 8 COOH FM, UM
MIl CisHuuOs 291.0863 10.96 —0.1 291.0863,273.076 7, 259.062 8, 258.058 0, 235.096 5, T—Glu—CHs+ — BM
233.044 7,221.041 4, 177.052 1 CHO
MI2 CigHisOs 291.1226 9.83 0.4 291.1226,273.076 0,263.092 2, 219.025 6,217.1595  T—Glu—0 - W
MI13 CisHigOs 277.1067 824 —1.1 277.1067,259.101 8, 217.054 2, 205.052 8, 181.089 7  T—Glu—CH,0 — W
MI14 CisHigO: 2611125 648 13 261.1125,243.2151, 228.2068, 189.0903 T-G—0—CHO — UM UM
MI15 CigHigOs 305.1024 823 1.5 305.102 4, 287.1328,290.071 9, 275.054 4, 247.058 3, T—Gu—O-+CHO — BN, FN, UV,
233.044 4,221.044 1 BM, FM, UM
M16 CisHaOm 397.1136 880 1.7 397.113 6,235.055 1,205.136 9, 72.086 6 T—C4Hs0 — pM
MI17 CigHigO7 321.0974 11.08 1.6 321.097 4,303.0859,273.039 5,235.0227,205.0496 T—Gu—O—CH;+ — BN, PN, FY,
COOH UN, PM, FM,
UM
MI8 CnHxOn 485.1662 624 1.8 485.1662,409.1120,323.111 5,247.060 0, 235.058 3, T+0 -1.8816 BN, BM, PM,
i 233.043 8, 205.048 4 UM
MI19 CnHxOn 485.1665 693 2.4 485.166 5,467.120 3,323.115 2, 247.060 6, 233.056 6, T+0 -13957 BN, BM
205.041 5
M20 CxnHxOn 485.1647 9.00 —1.4 485.1647,323.1116,275.057 0, 251.053 8,237.044 6 T+0 -1.0498 BN, BM
M21 CaHaO13 499.1449  6.60 2.2 499.1449,323.113 0, 235.059 2, 233.045 0 T—CH;+COOH -2.2639 BY, PN, UN,
Crafg) BM, UM
M22 CyHaOr3 499.1457  7.15 22 499.1457,247.060 1, 235.060 7, 233.040 4 T—CH;+COOH -1.6165 BY, UN, BM,
UM
M23 CaHasOro 453.1742 10.80 2.9 453.1742,307.117 8,289.106 2, 259.059 9, 235.061 7, T—0 —  BV,BM,
221.045 5
M24 CpH3On 471.1868 811 1.5 471.1868,309.113 1,237.081 7, 177.025 2 T+2H — W
M25 CauHaOro 439.1615 1033 3.7 439.1615,421.144 6, 367.104 9,307.1189,259.059 6  T—CH:0 — BN, FN, UM,
BM, FM, UM
IIAHM26 CasHicO17 6452026 843 0.1 645.2026,469.170 3,307.118 6,289.107 3,261.1120, T+Gle—A —  BM UM
235.059 7
M27 CxHaOn2 483.1480 9.10 3.5 483.1480,307.1118,289.101 5,259.054 9, 247.056 5, T—Glu+Gle—A — BN, PN, UV,
235.055 2, 221.040 6, 189.051 8 BM, M, UM
M28 CisHaOs 321.1322 1032 -3.1 321.1322,303.087 3, 273.040 9, 249.040 0, 235.022 6, T—Glu+CH; 1.1352 BV, BM
(R4 221.044 2, 205.049 4
M39 CiHOs 321.1320 1130 —4.0 321.1320,303.0859,273.075 8, 249.075 1, 235.059 2, T—Glu+CH; 12138 BY, PN, BM,
221.044 0, 205.049 2 pM
M30 CigHisOeS 387.0751 1221 1.7 387.075 1,307.118 1,289.107 8, 259.060 4, 235.060 3, T—Glu+S0s — BN, FN, UM,
221.044 7,205.050 1, 189.055 2, 177.054 9, 161.060 3 BM, FM, UM

“=7 RELFETFMME; N-IEFRR; M- RRARE; BV P36 U-RW P-M; - i & .

“—” represents no isomers; N-normal rats; M-periodontitis model rats; B-bile, F-feces; U-urine; P-plasma; I-intestinal bacteria incubation fluid.



¢EH 2024F 67 $£55% B 128 Chinese Traditional and Herbal Drugs 2024 June Vol. 55 No. 12

* 4091 -

259.059 5 £ 16, HIHRHERE BT m/z 235.031 5.
233.035 6. 205.0722. 193.050 1 #J5 M1 [IRFERE
FRFE—E UIZR AL S N AT R R AETE C-5400
o C-2'hL. M4 HIFFERE A BT m/z 259.060 0

247.0600. 235.0602. 233.0446. 221.0448. 205.0485.
189.054 3. 177.0549. 161.060 1 5 M1 EA M [F
fpigte, HARYE HASMERE A m/z305.1015 (IAFAE,
HEMFRIEAL AL B ATREAE C-3'h. MS HIREF B F
m/z 323.113 0~ 305.102 6 5 M1 fHELIE D T 16, H
FRAEWE T 31 m/z 259.061 1. 247.060 1. 235.060 3.
233.0439. 221.0447. 205.0502. 189.0549. 177.0545
%15 M1 EAMERRAEET, JCHREE ST
275.054 8 IAEAE, HED M5 FERRAL SR ml fig & Ak
1E C-8 fir I i@ iH5 ClogP H & ¥, M2~MS5 [1]
ClogP {85357 4-0.859 1. —0.756 5. —0.3647. —0.0189,

S RERI RN BA —SE, UERH T HEM) AR,

(3) Kf#JGRZ% CHa: M6 fREARIHA 12.85
min, #E7>T BTN m/z293.102 3, HEMIL /73X
A CisH1606, A&7E M1 AL - ZE2E 1) CH2o M6
FEM R AT m/iz 293.102 3. 275.091 6.
245.043 7. 221.044 8 FJtb M1 HIRER ST m/z
307.118 0. 289.107 4. 274.085 0. 259.059 5. 235.059 4
D14, HETHERE R m/z275.091 64 233.044 7 1)
17AE, Fon R MNAT A AT RETE C-5.

(4) KfRJGR%E CH+0: M7. M8 R B
612358 7.19+ 9.67 min, #5715 T W5 BN m/z
309.096 6. 309.097 7, HEMH 7+ KA CisHi6070
5 M6 HitkZ 7 16. Hitk, 1A M7. M8 #4125
Y58 N M6 BRI . MT HIRFERE F B F miz
233.026 8. 221.029 1. 205.031 9 ¥5 M6 {55,
HHASAERE BT m/z 309.096 6. 291.099 1 5 M6
FHECHEIN T 16, $&RRIA A, B R A TEMIEE b, HE
DS 5 AE C-5"62. M8 FRSFAERE F m/z 233.050 8+
221.045 6. 177.083 7 345 M6 HIRFIER A & TR +F
—5, Ui M8 5 M6 H A MR MR, HA
FEERE T m/z249.164 1 FAFEAE, BRI IIAL B
TEIR b, HED S N S AT RETE C-8 fir. Uh4h, HR#E
EIRFTESE R, A M7, M8 [f] ClogP 15> 5N
—0.3208. 0.337 1, ‘5 U TR OR4F— 2, UEH 14
DA

(5) /KRG 2 R RORR : M9, M10 IR
A3 50 7.78 9.30 min, 4T85 T4 51K
m/z337.092 9.337.091 9, =M I 737 3K C16H160s-

5 M1AEEZ T 30, H#EN M9, M10 J& M1 g5+
11 N A BOR R 5 /3 B AR =4 . AR
M1 [ EE R AEHEN & A e N AL s AT RE A S C-5
R AR K C-SL I R | M9 IRFIERE
T m/z337.092 9. 319.082 3. 304.060 0. 289.032 9.
277.071 1. 265.0322. 263.0563. 235.0243. 219.0291.
207.043 8 L M1 RRFIERE B 25 F m/z307.118 0+
289.107 4. 274.0850. 259.059 5. 247.061 9. 235.039 4.
233.044 1. 205.049 6. 189.055 0. 177.054 3 £ 30,
DAL AR B M9 S8 AL 5 R A AE C-5 e F2 1) F A8
o M10 fEIEB TR R I T B TR
m/z 337.091 9, 5 M1 #ELZ 30, HAFEW =1
miz 274.130 1. 259.063 0. 247.060 7. 235.061 7.
233.045 8. 205.0517. 161.061 8 415 M1 HIHEFER
RFETREF 2, A SURAAE M1
B EMIASERS b, SO R SRR AR AE C-5FE
G DA EHEN 254, THEP# I ClogP {H 573 71N
~1.2330. —0.585 6, V154555 H 0T [a] i 7 R F5
— 3, BB EIE TR S,

(6) /KRG 2 HEALAEH: M1 LR B[]y
10.96 min, 5T T8N m/z 291.086 3, HEMH
RN CisH1406. 5 M1 AHELZD T 16, HENE M1
A BT 1 AR — DB PO R R
T BRI A AR . M1 AR ERE A T miz
291.086 3. 273.076 7. 258.058 0 5 M1 #HELI/ 16,
FHEREF BT miz 259.062 8+ 235.096 5. 233.044 7.
221.0414. 177.0521 5 M1 {##—5, Wi /RN K
AELEMEE b, DRI R AR A C-4r

(7) IKFEMERSEE: M12 (LRI (RN 9.83 min,
HUWED 7B T m/iz 291122 6, HEMHE TN
CieH1g0so 5 M1 AHEED T 16 (O), M M12 7£
M1 [FFERE R AT R R N, M12 FRHERE A
BT m/z273.076 0 263.0922. 219.0256. 217.1595 1)
Et M1 FRFIERE F 55T m/z 289.107 4. 247.061 9.
235.059 4. 233.044 1 7> 16, Ui B i FEFEfr K A 74E C-
9 fir.

(8) /K fiftJ5 22 CH,0: M13 [F{F B I 18] A4 8.24
min, HAESSF BTN m/z277.1067, HEWH 51
AN CisHi60s. 5 M1 AHELZD T 30 (CH0), H#EN
M13 A] GEAEAE M1 LA E o B AR = AR f ARt
Yo M13 FIEFERE A 2T m/z259.101 8. 217.054 2.
205.052 8. 181.089 7 FIREZE M1 MIHFIERE & T
milz 289.107 4. 247.061 9. 235.059 4. 221.043 9 &
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K1 ANHEEAER, R M1 IS5 MHRE SN %
KA SSAE C-5 1o

(9) KfRJEIFEIERE CH0: M14 FILR I
] 6.48 min, HMED T EFIEN m/z 261.112 5,
MEAFIAN CisHis04. 5 M12 LA T 16, 5
M1 FHELD T 46 (M1—0—CH0), H#Eill M14 ] fg
FEME M1 2R AH b e e AR Ok 2 WA Bk 7 AR
(). M14 [FHRFIEREF B m/z243.215 1. 228.206 8+
189.090 3 5 M1 HIHFEREH BT m/z 289.107 4+
274.085 0. 235.059 4 ML/ 46, H M14 FIEHE
WEF BT mlz 243215 1 IE4FEE M12 S AERE A
F/ 16, UEBIHEN A

(10) JKfENFREL G AL i : M15 IR EE
AN 8.23 min, HHEZ T I8N m/z305.102 4,
HEM H 2> 5 A Cr6H 1606 M5 I HETE F BS 5 m/z
287.132 8 Lk M12 [HFIERE F BT m/z 273.076 0 %
14, /KRG RFAT 55 M2 {RF—2, HIHAFE
R B F m/z 290.071 9. 275.054 4. 247.058 3.
233.044 4 FIRERTE M15 [HHEDTBT m/z 305.102 4
(R B S E L 2 ANFHIE, CO Y 3L~
A Uk, HEN M1 2R M12 Hrg 1 A
EW A B =R ) o AR BF 2GS A, 456 -
n FEHEOR R AT REAT S5 F NS E R, HEM AL
SN AT RER AEAE 2 21 CH; .

(11) 2k % C4HsO: M16 [ FE ) ] 8.80 min,
HWED T3 7N m/iz 397.113 6, HEMHATH A
CisH20010. 5 MO AHELZD T 72, AR B LS54 i 4
I M16 7] fESE MO 2k 25 C4HsO FTf3 2R84,
HAFERE T m/z 235.05 51, 205.136 9 5 MO {745 —
, HAFEWEFT m/z72.0866 (-C4HO) FIFEAE, #)
A NHEDN M16 BI45H) & T .

(12) KRR 2 L ORR: M17 BIR
FEIA] 2 11.08 min, HAEDFEFIEN m/z321.0974,
HEM 7508 CieHi607. 5 M9 ML T 16, 5
M1 AHEEZ T 14, $HEN M17 7] RE & M1 i 23 )5 1)
1A A R TR I P2 W) o HARFAERYE 7 B 1 m/z
321.097 4. 303.085 9 1E4FEL M1 FURFAERE 5+
m/z 289.107 4 % 14, & M9 KR BT m/z
319.0823 /> 16, FHIEM A & ¥ m/z273.039 5 . M9
R AERE B m/z 289.032 9 /b 16, HHSH
HERE BT m/z 235.022 7..205.049 6, 5 M1 1 M9
—3. YU M17 5 M9 Z5HH L, AL S M9
—#.

(13) FFRFEAL 2 B : M18~M20 [ {5 B I} 18] 43
W9 624, 6.93. 9.00 min, FHHAESTE TSN
m/z485.166 2. 485.1665. 485.1647, HEMH /72
N CpHxOne 5 MO FHELZ T 16 (O), KM
MATTATREZ MO [P AL 1. ARHE B 24 (1 2544
R 0] DUR R R R AEAE C-3'. C-5'F C-8
AL AR A2 AE - M18 FIRFIERE Fr 851 m/z 247.060 0.
235.058 3. 233.043 8. 205.048 4 ¥J5 M1 [IHFLRE
R ETFRR 3, HHRHMER A BT m/z 323.111 5
Et MO FRFERE F 2T 307.126 8 £ 16, FEE)
Je HASAERE BT m/z409.112 0 FRIAELE, ERIHR AL
HHIALASHE C-5"00. M19 FISFIEREFT m/z 247.060 6.
233.056 6. 205.041 5 355 MO FIRFIER A 3 TR $F
—5, FRER A BT miz 485.166 5. 467.120 3.
323.115 2 bt MO FIRHIERR A B T2 16 (0D, UEH
T M19 5 MO [5238 40 R, I S R AT 55 0] R
& C-3'M7. M20 [WHRFIEREF BT m/z 485.164 7.
323.111 6. 275.057 0 251.053 8. 237.044 6 1t MO
IRER B ¥ % 16, JoHieE m/z251.053 8. 237.044 6
AFTE, AN R BRI s AT R R ZETE C-8 7.
M17~M19 ] ClogP {E73 7 4-1.881 6. —1.395 7.
—1.049 8, #i & ClogP fHBk/IN, AR, £ B B[]
/N (R 5 )

(14) £ HEALRREZ: M21. M22 [ {R B i [A]
39N 6.60y 7.15min, HHAESTB T BN m/z
499.144 9. 499.145 7, HEMIL 5T 30N CoHa0130
5 MO FHEEZ T 30, HEMIPTEERZ MO 1) 1 /> F R4
AN ORI =25 AR =4 o R T BEZG ) 25 AR
ML 55 AT e R ARAE C-5 RLEEER) A g bl
RAETE C-5"00. M21 FIRFIERE R BT m/z323.1130 1]
fefe MO /KIEMRILIE 1 A IS L BOR R T
5, HHFFIER A BT m/z235.059 2, 233.0450 5
MO [PRFAERE B B IR FF— B0 H TV e H R
PR M22 FIRFIERE BT m/z499.1457 L MO £ T
30, HASMERE 8T m/z235.060 7. 233.040 4 5£¢
2y, B ERHERE BT m/z 247.060 1,
PR EAAL FEATE C-5 7 1 H A b, PR b 41
R B R AEAE C-5"07 . N M21 SR fUFE C-
5 AR AR B 15 M21 AT M22 () ClogP B
Iy HN-2.2639 Fl-1.6165, 33— UEHT T HEM (1K)
A

A5) REEET: R M23 FI{RE RN
10.80 min, HHES T B TUEN m/z 453.174 2, #HE
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HAF 3N CuuHasO010. 5 MO FHLET 16 (O),
HEM M23 FlfE2 MO k2 1 AN 7 A AR
P HAFAEREF m/z307.117 8+ 289.1062+ 259.0599.
235.061 7.221.045 5 IA7AE 5 BEZG I 240 DR — 2L
B TS M A R AR, F A A TE
Jo b, TIRERREEE B LT 1 A, EEMAE
FLAARAT AT I TV

(16) EMSN: M24 FI{REE I [E]A 8.11 min,
HUWED T8 178 m/z 471.186 8, HEM 4>+ A
CoH30011. SEFZGAHMEZ T 2, HEDN M24 TTHEZTE
BEZG ) BEAE B T 2 NEJRE 7 A AR . H
FEAERE T B F m/z309.113 1. 237.081 7 IELF L BEZY
(R TERE B T m/z 307.126 8. 235.068 0 £ 2, H.
HAEERERE R m/z 177.025 2, WE NGNS AEE
TG b, AHEDAT BELE B S5 AT RESE C-2 C-3 fifo

(17)%%7: CH,0: M25 FI{R B I} [8] 4 10.33 min,
HUWEr 7B TN m/z 439.161 5, HENIH4rF20R
C21H26010. 5 MO #HELZD T 30 (CH20), #EM M25
ATRESETE MO [F2EA L2520 RS P~ AR AR . B
FHIERE A B m/z 439.161 5. 421.144 6. 367.104 9.
259.059 6 IE4F L MO FIHFFAERE B 1 m/z 469.170 2
451.173 2. 397.1250. 289.116 6 7> 30, MWIELEFZH)
SEFAHEIN L F AR 1 5 R AT TR C-5 47
3.3.2 AR %2

(1) FEFERERAL: M26 IR E )y 8.43
min, HHES T B TN m/z 645202 6, HENH 1
A CasH36017. 5 MO FHELIE N T 176 (C6HsOs) 5
H I B AERE 51 m/z 469.170 3. 307.118 6.
289.107 3. 261.112 0+ 235.059 7, #HEN M26 5 MO
(107 20 DR I BR AL A 4, E TGV o i ) M e
P A () AR 15

(2) JKfR-E R ERE AL : M27 (LR EE B 18]
9.10 min, HAMES> BTN m/z483.148 0, HENIH:
5 F AN CoHaOr2e 5 M1 AN T 176
(CeHsO6)» FFUERE T BT m/z307.111 8. 289.101 5+
259.0549. 247.0565. 235.0552. 221.0406. 189.0518
5 M1 2R N M27 2 B MO ZKFECE T
J& R PRI RR AL A 4

(3) /KfR-H Ftb: AR M28 F1 M29 1)/
IFIE] 235004 10.32 11.30 min, FHe#E2> 155 1167 5
N om/z 321.132 2. 321.132 0, HEMHE S TR A
Ci7H2006. 5 M1 M2 T 14 (CHy), #/~ M28
A M29 FTRERZ M1 IR R =Y. M28 HIRHIE R

FE T miz321.1322. 303.0873. 273.0409. 249.0400.
235.022 6. 221.044 2. 205.049 4 Fl M29 f4FHERE
FE T miz321.1320. 303.0859. 273.0758. 249.075 1.
235.0592. 221.0440. 205.0492 HJEL M1 [IHEFERE
RETZ 14, 48 M1 GRS, HHEAL B
Al PURAAE C-9 fiffiFedk Bk c-4fiffiast b, H
NG R EAL R AEEAN AL b, R s B b OB
BIne i B 5 M1 AH E RFERE B 1 R4 ClogP
ERIR/N, i M28 [ B R4 OB e AR 7 U AR
C-4DiIFREE I, M29 [ H Ak S B R AR AR AR
C-9 ek b

(4) IKMR-BRERAL: M30 FIRBEIEA 12.21
min, HAESF B FIEHN m/z387.0751, HEMIHLHF
R CisHis00S. 5 M1 ML Z 80 (SO3), HAFFHIE
PER B m/z 307.118 1. 289.107 8. 259.060 4.
235.0603. 221.0447. 205.050 1. 189.0552. 177.0549.
161.060 3 355 M1 FIRHIER F 851 PR¥F—3, Wi
M30 5 M1 B MR ZEMEESE, HENHE Y M1 1)
BRERALT=H, (HTCTM e ELAAR SN AT AT
34 AMREEEERRRFBARREREKERMAERA
IR IFHER RS 2R

ARAE IR HERT AW, X HACGEHR AR AT
W, Qi 4. 5 B, FHRREHEAE 5 KR
RETR RN EBR A KA BRI PR
oy REAR T Eib. EHERRRSE 1 AR
N, R, L. BRERILEE T ARAR
UIN NS

NT ENTHRRERETE IR 5 KR B R ALK
RAENIMRE IR R R S EER, DAEYRES R
U5 YRR ARG T AR LR AL bR, AR A
ARz AR, DL 6.
4 g

AR TR, FHRE TR (M) & 22 4
R4 (M1~M6. M9, M10. M14. M15. M17~
M23. M25. M27~M30) HEE T IEHE KR AT H
RIERIK R A, 1 M12. M13. M24 H2Ef KR
SIS, M7. M8, M11. M16. M26 H7EF
R K R AR, 2 ARSI R
eSS, HEMKRPRYZ TIEE KR $
i B oy OUHIE o TS50 S A 2R 0 )
5y 5% BB WA AE A, M2k . AR
R0, HHGERRT RS RE R R R E IS,
ERBER AN, 2FBURRE, WrTRIEs
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Fig. 4 Metabolic pathway of prim-O-glucosylcimifugin in normal rats
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Fig.5 Metabolic pathway of prim-O-glucosylcimifugin in periodontitis model rats
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