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Quantitative Analysis of Ziyuglycoside I from Sanguisorbae Radix

Ho Kyoung Kim*, Young A Kim, Seong Won Hwang and Byoung Seob Ko
Quality Control of Herbal Medicine Department, Korea Institute of Oriental Medicine, Seoul 135-100, Korea

Abstract — Sanguisorbae Radix has hemostatic, analgesic and astrigent properties and it has been used for the treatment of
burns, scalds and internal hemorrhage. Ziyuglycoside 1 was isolated from Sanguisorbae Radix and identified by the
spectroscopic methods. In order to evaluate the quality of it, quantitative determination of Ziyuglycoside 1 in Sanguisorbae
Radix using HPLC method has been conducted. Quantitative analysis of Ziyuglycoside I showed average 3.005% in 30 samples

collected throughout the regions of Korea.
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A5 (MuAR, Sanguisorbae Radix)= 2.©|E(Sanguisorba
officinalis Linne) 2 &&2A 4 Z(4 0|34, Rosaceae)] ¥
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Alef 8 7]7] — Column chromatography-8-'silica gel-=
Kieselgel 60(70~230 mesh, Merck), ODS(Lichroprep RP-
18, Merck)E AH&-311 3L, TLC plate= Kieselgel 60 F,g,
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(Merck)$} RP-18 F,q, (Merck)E AHS-3FSATE Aloka) Sof
£ 57 Et 13 A%E AREElen, HPLCE &=
HPLC grade(Merck)E AME-3}31T}. Negative-ion FAB-Mass
(matrix: m-NBA)E VG70-VSEQ(England)E, 'H 2 “C-
NMR2 Bruker AM-500(Germany)Z AHE-3151.2™ HPLC=
Shimadzu LC-10A,; System' Controller, LC-10ATy,, Pump,
SPD-10Ay, UV-VIS Detector, SIL-10ADy; Auto Injector
(Japan)E AH&-3193t). 3]3}= & Bamstead ThermolyneA o]
F4800 FurnaceZ AH&-31T.
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A5 AA st & geoz # Mol AFEL |9}
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AZE ZE(550°C)ate] XA olEIA Weldt & o FAS

AUA S st AHEEAFETH w2 BT

XEMEol 22| A §F - A4U0kyE MeOHE 15
A7} ALoA 38) W 22 on) B 7%} H23]9] MeOH
AT A 2313t MeOH FE2ES 3742 94571 o
+ %9 methylene chloride(CH,CL)E 7}3te] &8}
T3 (38)et CHCLEC 2 313t H,0%2 T EtOAc
2 o] W o] Y 33))Ete] BOACE S-S A%,
,052 ] #-BuOHZE 3 (33))sl n-BuOHZ} H,0
Z5 4Tt EIOACH-EE(15.8 )% ODS column chroma-
tography(70% MeOH)Z A8l 7719] fractionS LAY
oA fr. 5E AFA ] compound 18 28T} 21
spectral data®} W2l A E 3 Z 3} compound 18 ziyugly-
coside 1% FR1% U TH(Scheme D).

Compound 12| E2| S}&{X Maf — WA 24 FAB(-)
Mass(m/z) : 765[M-H]", 603[M-glc-H] ", 453[M-glc-ara-
H,O-HT; 'H-NMR (MeOH, 500 MHz) : 60.94, 0.99, 1.22,
1.29, 1.42 (each 3H, s, 5x CHy), 1.09 (1H, d, J=6.4 Hz,
H-30), 1.72 (1H, s, H-29), 2.96 (1H, s, H-18), 3.35 (1H,

e
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Scheme 1. Extraction and isolation of ziyuglycoside I from
Sanguisorbae radix.
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dd, J=11.4, 3.5 Hz, H-3), 3.85 (1H, d, J=11.7 Hz, H-5",
4.18 (1H, dd, J=8.6, 2.6 Hz, H-3"), 4.26 (1H, t, J=8.4 Hz,
H-2"), 4.51 (1H, brd, J=11.5 Hz, H-6"), 4.78 (1H, d,
J=6.9 Hz, H-1", 5.58 (1H, brs, H-12), 6.34 (1H, d, J=8.0
Hz, H-1"); C-NMR (MeOH, 125 MHz) : 382 (C-1),
27.2 (C-2), 89.2 (C-3), 394 (C-4), 56.4 (C-5), 19.2 (C-6),
34.0 (C-7), 40.0 (C-8), 49.1 (C-9), 37.5 (C-10), 24.5 (C-
11), 128.9 (C-12), 139.7 (C-13), 42.6 (C-14), 29.7 (C-15),
26.6 (C-16), 48.2 (C-17), 549 (C-18), 73.1 (C-19), 42.6
(C-20), 26.6 (C-21), 37.5 (C-22), 28.7 (C-23), 17.9 (C-
24), 16.1 (C-25), 17.3 (C-26), 25.1 (C-27), 177.4 (C-28),
27.5 (C-29), 17.2 (C-30), 108.0 (ara-1), 73.4 (ara-2), 75.1
(ara-3), 70.0 (ara-4), 67.3 (ara-5), 96.3 (glc-1), 74.6 (glc-
2), 79.4 (glc-3), 71.7 (gle-4), 79.7 (glc-5), 62.8 (glc-6)

HPLC =74 — HPLC:= Shimadzu LC-10A,, System®.2
A LC-10ATyp Pump, SPD-10A,, UV-VIS Detector, SIL-
10ADy;, Auto Injector(Japan)E AH8-3t T Column-2
Luna Cy; (4.6 x 250 mm, 5 pm, Phenomenex)& A}-8-31%1

T oJEAOZE CHON : HO = 33 : 67(vvpP] H5s 5

Gtk S 1.0 m/min® =, UV Detector 42 203 nm

oA A3t AAISAT

EEHo| =X - Ziyuglycoside I 2.4 mgS HPLCH
methanol 2 mlol] =°]3L o] Z1-& stock solution©. = 5}
37.5, 75, 150, 300, 600, 1200 ug/m/= ©A A o7 3} 35}
o AAS 5] HEE FEgHo R sy zhte] 1
4 10 W= HPLCE #4319 chromatogram®] W& S
Tl o] ES] WA RFENY FEE ATE 3 HHF
AE st d 3AAL WA AL y=3476.192x+
17160.9050]22 A 0.999984 1.001 HZ3Ick(Fig.
1).
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Fig. 1. Calibration Curve of Ziyuglycoside I.
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Fig. 2. HPLC Chromatogram of Sanguisorbae Radix

Hg 25 &at methanol 5SmiE 718t 3] 50 miE
RHEo] 045 um memprane filter® 3}3F oG Holog
AHESIAT). Zi7ke) AL 10 HPLCR BAlsl] dle
chromatogram®] @22 8t 3]71&d WA oz R
Zyzre] A xe2 o S TelithFg. 2).

#oz Afe] aPRIRA Fol

71EE A sAt it

A+ MeOH &5 Azdte] MeOH FE583 SHTE
A7 U2 5 %2] methylene chloride(CH,CL)E 7}5}
7%, 88 CH,CL3-2% 33t} 832 B EtOAc
#8351 EiOAc 2 H,0 £8<& A3t} EiOAc 28 &
1F5%3- ODS column chromatographyZ 2A]3}e] A
2 fraction2 MeOHZ A A3} compound 12 & &}5]
Uh(Fig. 3). ZH% spectral data®} £ W3 AES A3}
compound 1 ziyuglycoside 122 1%} 2]-§-2] HPLC
2 7o) Vet A BAR-E ziyuglycoside [0 2 A4 3}
I RFES FHEIT

Compound 1-2 Negative FAB-MS spectrum®l| A = m/z
76590141 [M-HI™9] molecular ion peak, m/z 603 [M-glc-HI™
ol A glucose”| 7} @ ¥ fragment peak, m/z 453[M-glc-
ara-H,O-H] 1A glucose, arabinose ¥ water”] 7} €8
fragment peake] &= AT}

"H-NMR spectrum®ll 4] §0.94, 0.99, 1.22, 1.29, 1.42,
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Fig. 3. Chemical Structure of Ziyuglycoside L

1.72 ppmel Al 670 €] tertiary methyl®ll 7] <138} signal©l
singlet® 2, §1.09 ppmols] 1719] secondary methyll] 7131
3R signale] doublet(J=6.4 Hz, C,Me)>. 2 HA =g o,
8 5.58 ppmoilA] ethylenic proton(H-12)¢ll 7]18= signal®]
brsZ UERIAL §2.96 ppmel Al H-181 7118k signal©l
singlet® 2 o] C-199] X377} AFs]o] A2 &
A& < ). E3, §4.78(d, J=6.9 Hz)3} 6.34(d, J=8.0
Hz) ppmol|A] arabinose$} glucose®] anomeric protons =
AT = o] w9 Fo] A AS AT 5 ULt

BC.NMR spectrumelX1E §128.9%% 139.7 ppmoll A C-12
9} C-1390 719181 ethylenic signate 218 <= 31o], urs-
12-en skeletonS ©]F3 AV §96.33 108.0 ppmolA glu-
cose?) arabinose®] anomeric carbonS <l & < U}

o]23¢) 717184 Az EA*V7e) ¥)32 Compound 1
£ ziyuglycoside 122 31, 5431}

Az7ZZA M= B 2 EFHARE 8.24611.305%
m=30)2 A8 e} 5656%~11.067%2 AJo1E KO
AE B thdtebd B tidebds] seprdFe)¥ 74
3kl = 16.0% olettt. Wby A5 AXTFS 16%
otz A&t Eldstelet AZErt
SR Algore e 2 EEEARE 10.711£3.204%
(=30)2 tiEtekd 2 oigtelae SekpaFs) ol #43t
3L e 7.0% o3t Brhs Wton A 8ol wE} 3.985%~
17.932%2 2olE BA oW AR W& A|23hd A4
3B 15.0% olste|BE 3 EEF F4E 15.0% ©]
312 o9 38 FHL 15.0% |52 shA erdataa A
K=Y

B AFEEAEE Al B 2 EFEERE 10344
0.466%n=30)Z thatekd 2 igiebde] sekqzFs) O
AL e 1.5% °l8 B} H9lem A8l we} 0.408%
~2512%E AolE BRAoY AR IHE Alshd Af2
AEEA B RS 1.5% olslo|BR MBS B
BE& 1.5% ©)5t2 318 erdsielzt A=t
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Table L. The contents of Ziyuglycoside , loss on drying, residue on ignition and residue on acid insoluble ignition from various

Sanguisorbae Radix

Sample Amount (%) Lose on Drying (%)  Residue on Ignition (%) Residue on Acid Insoluble Ignition (%)
ZY 1 5.197 6.987 8.477 . 0.754
ZY 2 1.556 5.656 17.932 0.997
Y 3 - 2.292 6.626 3.985 0.550
ZY 4 1.819 7.526 10.539 0.901
ZY 5 1.849 6.543 10.578 0.714
ZY 6 2.727 6.381 8.776 1.423
ZY 7 3.464 9.205 7.224 0.857
ZY 8 1.683 8.059 10.037 1.168
ZY 9 1.844 10.331 6.202 0.721
ZY 10 2.530 8.083 11.389 1.453
ZY 11 1.469 6.082 12.782 0.664
ZY 12 1.309 8.929 10.357 0.607
ZY 13 0.968 10.613 8.552 0.408
ZY 14 1.528 7.284 10.762 1.839
ZY 15 1.739 8.390 13.096 0.881
ZY 16 5.453 7.862 13.018 0.848
Y 17 3.797 8.886 8.536 0.726
ZY 18 4.975 9.124 12.809 1.300
ZY 19 3.328 9.249 11.478 1.397
ZY 20 4.167 7.354 14.570 0.732
ZY 21 4.286 8.912 17.008 2.512
7Y 22 4.047 9.262 7.101 0.543
ZY 23 5.908 11.067 5.662 1.205
ZY 24 1.653 9.396 10.531 0916
ZY 25 3.486 8.802 10.106 1.370
ZY 26 4.150 8.147 11.697 1.753
Y 27 1.993 8.486 16.500 0.632
ZY 28 2.017 7.717 10.130 0.616
ZY 29 4.319 8.089 10.733 1.392
ZY 30 4592 8.320 10.760 1.130
MeantS.D.  3.005%1.434 8.24611.305 10.711£3.204 1.03440.466

A2 A HEH] ziyuglycoside 19} TS A7) ¢
3l HPLCHS o83l A #5190tk Column® 2+ Luna
C,g (4.6 x 250 mm, 5 pm, Phenomenex)& AH&3113L ©)%F
2% CHON : H,0 = 33 : 67(viv)o] HEE 33tk
42 1.0m/min® 2, UV Detector 342 203 nmol] 4]
It AT AEEAS AME-sle] e 24
3 A3} 37.5~1200 ug/mi] FEolA AxAdo] Q1A E L
w3172 2 y=3476.192x+17160.9050) 3. A4
T 0999924 1.001 HIsISAT o19F 22 A A
= ZAAoA] A AF 3052 ziyuglycoside 1 2 Al
st AxTH (T FFS Foto] g A&

(Table ). X552 ziyuglycoside 1 TF] Ha ¢ £5H
R 3.005% 1.434%(m=30)°] Q1 gHFo] - v IS
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319} EtOAc Y28 ZAUEE § ODS gel AME3
column chromatographyS A3} ziyuglycoside 12 £,
EAs.

2. i@k L Ujslerde) AekrATsdlE AXNFS
16.0% ©)3= F83IaL J=H 30709 A8l tig A=Z
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w2t 5.656%~11.067%2 2ol BY o} A8 B5F oigh
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s qut W @ EEWUARE 3005+ 1.434%0100t

?Jaol w9 e P AQsPA BF 1.5%14 ziyugly-
coside K& —013"”‘0}‘—_—11 Rz Afo) BFE HE ziyugly-
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3 A7k,
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