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Metabolism Investigation of Ginsenoside Rh2
in Rat Using UPLC/Q-TOF MS
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Abstract: An ultra-high-performance liquid chromatographyfdugole time-of-flight mass spectrometry
(UPLC/Q-TOF MS) was used for the identificationnoétabolites in rats after oral administration afsginoside
Rh2. The plasma, bile, urine and feces samples eadiexted after single oral administration of 5§-ky * Rh2
to rats. The samples were prepared by proteinpt&idn with acetonitrile. After comparison withet blank
samples, identification of the metabolites andrtsgiuctural elucidation were performed by investiitg their
accurate mass data, and product ion spectra otbthioa positive and negative ion detection modegi$ils
data collection function(where E represents colliginergy). The results reveal that the major noéitapathways
of Rh2 include deglycosylation, oxygenation, desdion and sulfate conjugation. Protopanaxadideigcted in
rat feces. Neither parent compound nor metabaitedound in rat urine. Glutathione adduct of Rh#ound as
one of the major metabolites in rat bile, and égst@dduct metabolites are detected in feces. Tiessdts are
helpful for the understanding of Rh2 metabolismain
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] Masslynx V4.1 Metabolynx}; MassFragmenY #f}:.
1.2 ##. RKF S5
AZ 2K Rh2 (4iF 99%) FIRAZ R (4% 98%): Lifg-h Akt odefits 2%

(figal): 15[E Sigmasal =i B ((akal): & TediaA w0 /K4 Millipore H4liK.
SEIGE A HERE SD KR (TR 250~300 Q: T [ _ LI SEEG S MR 5T ot
1.3 KEHE
1.3.1 FESTEALEE  H 100 pLii 3 JREGIEYT, B 200 pLZEYTEE, 11 000 fhin * &0 5 min,
WU 4B 3T 40 CZ3 R FFEN 2 mL HIEEA) 38 a3, SRR 1 DL
V (5 mmolll %) V (Zf5) =80: 2058, HX 10 pLdkke.
1.3.2 i fft  Acquity UPLC HSS T34 (2.1 mmx 100 mmx 1.8 um; ¥ishti: A Z20
5 mmolll *ERE:, B & KNNE; M. 0.4 mUmin % SRAIBLEREELE: Ak: 40°C,
1.3.3 g ESIHEIE, AT SR mi g By 3.0 KV, B AR e 55
Hh 2.5 kV, A0SR 800 LAY, V7S 350°C, B TR 120°C. fIRAS S H Il
FEAEE N 4 eV, PHREHFEREE A 6 eV AL BRI AE o0 15 eV, PFHLFEAE &l 25~45 eV
VEHY 400pgm ~ SEE MR- IR ] T 45 (Lock Spray™) #0F, Wi 5 uLdhin .
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(1) miz 425 DL Jedt—3P K miz 407, e @70, Rh2 ZIERL miz 681 G2 1M +
CHsCOOH—H] , [AINH /D miz 621 (M —H] #ED 73 748, SR 55y i 2 R
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Fig.1 Mass spectra of the reference substance gamoside Rh2 under high energy with positive(a)
and negative(b) detection mode
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Table 1 Identification of ginsenoside Rh2 metabd#s in rats

miz USHIES {3 I ]
s RS - Hitkig 2 TR T
M+H]" mu ppm /min

MO Rh2 623452 —04 —07 11.87 S 425.378 407.368

M1 M2 2 4H 457367 —16 —36 12.63 EiS 439.357 421.345 403.337
M2 JENZ 461.400 0.9 1.9 11.72 3 425.378 407.367
M3-1 M2 HAE AL, 477.396 1.0 2.2 12.3 EiS 459.379 441.370 423.356
M3-2 M2 AL 477394 —09 —18 13.01 Mg, % 441.372 341.304
M3-3 M2 AL, 477390 —41 —85 13.21 M3, & 459.379 441.370 423.356
M3-4 M2 AL 477393 —11  —22 13.59 M3, ¥  441.372 377.306 359.295 341.284
M3-5 M2 AL, 477394  —04 —08 14.86 3 441.372

M4-1 M2 FULTE IR 491373 —05 —1.1 8.59 ik’ 445,369, 375.288
M4-2 M2 FELIEIRIR 491372 —13 —27 9.84 1% 445.369

M5-1 M2 XA 493386 —35 —7.1 8.12 M3 457.361 357.277
M5-2 M2 XA 493.390 0.9 1.9 11.07 E 457.367 439.359
M5-3 M2 XA 493389 —03 —06 11.38 M. % 475.378 457.367 439.359
M6 M2 4775 g i 495.407 2.0 4.0 9.19 EiS 459.358 441.369 423.361
M7 M2 SRR S A 557.350 —14 —25 7.01 3 521.331 503.318 391.284
M8 M2-+H0-+ ¥ k2 598.412 —22 —37 8.08 £ 580.398 441.371
M9-1 AL, 639.446 —09 —1.4 8.93 Ry, % 375.289

112 N

M9-2 Likayid 639.444  —30 —47 9.64 v % 621.437 603.425 477.355 375.288
M9-3 B 639.447 0.0 0.0 9.8 JilE 375.289

M9-4 Likayid 639.450 23 36 1083  JHit, 2% 375.286
M10-1 BEUL 655.442 —02 —03 8.23 JIEER 457.356 439.325
M10-2 XA 655.444 2.1 3.2 8.53 Ayt 457.364 439.352
M11 AR I 657.460 25 37 7.72 JHYT 441.349

M12 H20+ ik 760.469 21 2.7 6.47 3 742.456 441.370
M13 BICH G 946541 —74 —79 5.56 JIEER 272.087
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