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Introduction

Calycosin-7-O-B-D-glucoside is a glycosyloxyisoflavone that is calycosin substituted by a beta-D-
glucopyranosyl residue at position at 7 via a glycosidic linkage. calycosin-7-O-3-D-glucoside, a
calycosin derivative compound derived from Astragali Radix, has protective effect against ischemia/
reperfusion injury as well as bacterial endotoxin-induced vascular cell injury. A joint research team of
the “Tsombo Pharm” Co., LTD and the Drug research Institute is conducting an experiment to produce
a solution of “Astragalus mongholicus” injection prepared by Astragalus mongholicus bunge.

Goal

The aim of this study was to develop the validation method of Calycosin-7-O-B-D-glucoside in
“Astragalus mongholicus” injection.

Material and Methods

As a test sample “Astragalus mongholicus” injection was produced by “Tsombo pharma” Co., LTD.
The starndard Calycosin-7-O-3-D-glucoside was supplied from Xilong Scientific Co., Ltd. The reagent
were high-performance liquid chromatography (HPLC) grade acetonitrile, formic acid, methanol and
purified water. Shimadzu HPLC (CMB-20 A, UV detector Shimadzu SPD-20A was used as the
analytical instrument and the analysis conditions were as follows Table 1.

Results

The calibration curves for Calycosin-7-O-3-D-glucoside were made by plotting the peak area versus
the concentration for each analyte using regression analysis. Each calibration curve was obtained
using six levels of concentrations in the range 12.5-100ug/ml. The linear correlation coefficient (R2)
for all calibration curves was higher than 0.9981 for all analytes. The limit of detection and limit of
quantitation for Calycosin-7-O-B-D-glucoside were in 10.37 pg/ml and 31.45 ug/ml. Accuracy and
precision were assessed by analyzing five sets of samples, independently prepared at low (50%)
middle (100%) and high (150%) concentrations. The RSD values of both repeatability and intermediate
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in “Astragalus mongholicus” injection.

Conclusions

mongholicus” injection.

Pp. 43-50, Tables 5, Figures 3, References 15

precision were below 0.68% and 0.618% the accuracy remaining between 95.55 to 101.71%. The
resulting accuracy data were satisfactory for the quantitative analysis of Calycosin-7-O-B-D-glucoside

Finally, this method can be employed conveniently, reliably and successfully for the estimation
of Calycosin-7-O-B-D-glucoside for routine quality contral and stability studies in “Astragalus

Key words: injection, Method validation, Astragalus,

Opwwun

XYHUMPBIH 3y ypramnaac xamruiH ux cyanargcaH
Hb MoHron xyHunp (Astragalus mongholicus
bunge) 6GonoH Capbcnar xyHump (Astragalus
membranaceus (Fisch.) Bge) ypraman 6ereeg
AapxnaaHbl YWN axwunnaraa camkpyynax, Lu33c
X00X, MMNEepPTEH3NNH ICP3l, XOrLpenTUH 3Cpar,
CTPECCUIH 3cpar, GakTepumH 3Cpar, YP3IBCIUIAH
3CPar 39par YMNUYUIraar cygnax TorrToocoH banaar
1,2, 3].

KanukosuH-7-0O-3-D-rntoko3ung Hb XyHump
ypramrblH YHA3CH33C raprax aBcaH KaruKo3WHbl
yycman Hargan  6ereen  mwemu/penepdysniiH
ramMTrnaac ragHa OGakTepurmH  9HAOTOKCUMHOOC
YYO3NT3M cydacCHbl 3CUAH r3IMTNA3C Xamraanax
ynnumnraston [4, 5], KanukosuH-7-O-3-D-
rMIOKO3MA Hb OanranunH m3odpnaeoH [6] Gereen
3H3 Hb MMMKO3MAbLIH XxonbonTtoop 7-p Ganpnang
OeTta-D-rnokonnpaHo3unuinH YNA3raanasp
opnyynargcaH KanvkosvH. byra Hanpamaax xatag
apg yncbiH chapmakonen 2010 [7] (CP- 2010)-g
XyHUMp ypramnblH YHOSCSHA Kanuko3nH-7-0-
3-D-rntoko3na TOOOPXOMSOX apra 3ynW opyyrcaH
bavipar.

Xatag yncag Capbcnar XyHYMp — ypramiibiH
YHO3CHI3C TapwirblH 9M rapraH aBcaH Ganpar.
OpuvH yeuH dapmakonorMinH cyganraaraap
QHOXYY Tapua Hb MWOKapAUWH  arlwvnTbir
CamKpyyrmmK,  LUYCHbl  3pPranTUUr  CamXpyyrx,
MUOKapOUNH 3CUMIAr Xamraanx, AapxnaaHbl yun
axunnaraar 3oxuuyyngar ©0noxbir TOrTOOX33
[8,9].

“Lombo dhapm” XXK ©GonoH 3m cygnanbiH
XYPIANaHMMMH ~ XamMTapcaH cyganraaHol  6ar
MoHron xyHuup ypramnaac 6anTracoH “MoHron
XyHUMp” TapumnrblH 3M rapraH asax Typwwunt
cypanraar rynuatrax 6aviraa. as4 MoHron xyHump

ypramnaac GanTracaH TapunrbiH 3MUAH Xano6apT
KanukosnH-7-0O-B-D-rntoko3na TOAOPXONITOX
XUMWIAH LUNHXUITTIS3HWI apra cyanargaaryi 6anHa.

Wimg  “MoHron XxyHuup” TapumnrbiH yycmang
aryynargax Kanuko3nH-7-O-3-D-rntoko3nabiH
xamkaar OULLX-unH apraap TOoOOPXOWMOX apra
3ynr GonoBcpyyrmk, apra 3yur GaTtanraaxyynax
30punro TaBbCaH. ©BEPMeL/COHroMON YaHap,
YH3IMLLMAT YaHap, HapuiBYnan (gasTargax JyaHap,
OyHOaX YTrblH Hapuieynan), LwyramaH 4aHap,
UNPYYnax xsa3raap, TOOOPXOWMOrA0X Xs3raap 39par
Y3YYNanTasp aprbir 6atanraaxvnTt Xunx 30punt
TaBbCaH.

Marepuan, apra 3yn

CraHgapt ©6oguc 6Gonox KanukosuH-7-O-B-D-
rnoko3na RS (98%HPLC)-bir Sigma-Aldrich Co., Ltd
—93¢, OULLX-1iH L3B3PLLUMATTIN OpraHuK yycrard
(metaHon, 99.9%, HPLC grade, auetoHuTpun
99.9%, HPLC grade) 60r0H LLOProomxHbl Xy4un
Ra, 85.9%-unr Xilong Scientific Co., Ltd-aac Tyc
TyC XyAangaH aB4 xaparnacaH. OULLX (Shimadzu
CMB-20 A, UV detector Shimadzu SPD-20A),
Shimadzu, Shimpack 5u C18, (100A, 250*4.6 mm)
OaraHa, opraHuk yycrard wyyx 0.45 um TapuypbiH
WwyynTyyp 33prunr awwnrmas. CyganraaHg “Llom6o
dapm” XXK 6onoH Om cygnanbiH XYpP33n3aHIUiH
TYPWUAT YANOSPNANUAH  LUeXUNH cyaanraaHbl
mMatepuannar 6aasbir awurnad MoHron XyH4up
ypramnaac 6anTracaH “MoHron xyHump” TapunrbiH
YYCMNbIr almrnacaH.

XpomarorpauitH Hexuen: XyCHarT 1-4 xapyynas.
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Table 1. Analytical conditions of Calycosin-7-O- 8 -D-glucoside using HPLC

Acetonitrile (A): 0.2% formic acid (B)

Mobile phase A 20-31% and B 80-69% at 0-11 minutes
A 31-20% and B 69-80%. at 11-20 minutes

Column Shimpack C18 250 mm x 4.6 mm, 5um
Column oven temperature 30°C
Detector wavelength (PDA) 260 nm

Flow rate 1.2 Mn/mMuH

Run time 21 min

Injection volume 20 pl

Crangapt yycman 6antrax: CtaHgapT KanukoauH-
7-O-B-D-rntoko3mnaooc 0.005 r-bir HapureunanTam
KUHNSH aB4 100 MN-UIAH XaMXK33CT KONOOH, XWX
X3aMXK33C XypTan metaHon /OULLUX-g 3opuyncaH/-
00p cynpyynHa. Yr yycmanaac 5 Mn-uir asd
MeMOpaH LWyynTyyp /OpraHuk yycrard Lyyx
3opuynantTan, TapuypbIH/-33p LUYYH3.

[33x yycman 6anTrax: “XyHump XyHuup” Tapwunra
ama3ac 20 amnynbir 3agnaH XxonbX, 5 Mn-uur
XOMXWMH aBd yypulyynard asiraHg XWirasg ycad
xanaaryypblH 80°C-g OypaH yypLlyyIbK XxaTaaHa.
Yypuwyynary aaratai O39KXUAr TacanraaHbl XaMz
XepreceHbl fapaa 2.5 M gaexap H3PC3H YC HOMX
X9T aBMaHbl ycaH XanaaryypT 5 MWHYT TaBuX
cavtap yycraag 25 MI-UAH X3MXKI3CT KONOOHA
WWIMKYYN3H XuiHA. Yypulyynard asraHg YngcoH
YyN4argan A3dx yycmansir 5 mn Lasap MeTaHonoop
2 ygaa 3alimk OI3KUWAT  WWIDKYYICSH 25 M-
WAH X3MX33CT KonboHa HaMH3. [lapaa Hb 493X
yycMmanbIr LUMIDKYYSICOH 25 MIT-UWH  X3MXKI3CT
KONOWUIAr X3MXK33C XYPT3N L3B3IP MeTaHor oop
cynpyynHa.  [Oaax yycmanbir 10 MWHYT XaT
aBvaHbl ycaH xanaaryypT TaBuaj, TacasnraaHbl
xamMa 15 MUHYT XepreceHun papaa yycmarbliH
XAMXKI3 XOIMXKIICT KONOOHbI X3AMXKI3CHIIC A00ryyp
boncoH Gavean MetaHon /OULLX-g 3opuyncaH/-
00p AaxMH X3MXK33C XYPTan AyypraHa. [apaa Hb
LEeHTPpUYrbiH Xypyy WNN3HA 5 MII-UAr TacnaH aeu
2500 apr/muHyTaHg 10 MuHYT ueHTpudyrngaag
cynepHaTaHTbIr 6onroomxrTon copyynaH a4 0.45
MKM MeMOpaH LWyynTyyp (OpraHuK yycrary Liyyx
30puynantTan, Tapuyp)-3ap LU3Bap Xypyy LW pyy
LUYYHD.

0.2%-n1H LLIOPrOOJSKHbI XY4mn BanTrax:
LoproomkHbl xy4naac 2.35 r-bir Hapunsyniantam
XoaMxuH a4 1000 MN-UMH XOMX33CT KonboHAa
XUAra3g X3aMXKa3C XYPTan AaBxap HAPC3H ycaap
cynpyynHa. ¥Yr yycmansir 0.45 MKM-UAH OWUCK3H
wyyntyyp  (uaacaH)-a3p  wyyx OULWX-niH
Oara)xuHa Xxono6oHo.

©OHOep MAIBXT LWUMHIBHUIN XpoMaTorpaMmaac 433X
yycMmarnblH MUKUAH Tanbawr craHgapT yycMmarbiH
NUKWIAH TanbanTam xapbuyymk, KanukosmH-7-0O-f-
D-rnoko3nablH aryynamkuinr gapaax ToMbEOroop
TOOLIOX, H3r amnyn Tapunra aMmaH aryynargax
r-blIH X3M>X33r rapraHa.

S, . -a,, -V, A,
. 100%

X — Kanukosuh-7-O-B-D-rntoko3ugblH aryynamx,
r/amnyn

S, — CtaHpapt yycmarbiH NukniAH Tanbar

S, — Oo3x yycmanbiH NuKuiiH Tantan

a_ — CraHgapt 604MCbIH X3MX33, T

a_— [33XHUN XaMk33, Mn

V, — CtaHaapT yycmarbiH WnHrapyynant, 100 mn
V, — 199X yycmanbiH WWHrapyynant, 25 mn

4,, - Ctangapt 6ogucbiH uaBapwUnT, %

P — [lyHoax 333nxyyH, mn (2)

ApreiH  Gatanraaxunteir  OULLUIX-uiH  apraap
xunxaaa International Council for Harmonisation
of Technical Requirements for Pharmaceuticals for
Human Use (ICH)-H yanpgoamx 6onoH 6ycag 6uynr
OapvMTyyabIH Aaryy Xumx ryiuatracaH [10,11,12].

Yp AYH, X3nuamx

Bug cypanraaHgaa CP-2010-biH aprag
YHASCM3H XO4enreeHT  gasblH  CUCTEMUIT
COHIOH TOXMPOMXTOW XapbLaar TorToox, OULLIX-
WAH OaraxKHbl HOXUeNyYOUNr eepunieH TypLUMXK
aprasyvr OONOBCPYYIX cydanraar rynuaTracaH.
XyHUMp ypramnblH TYYXWiA SAUAH HaWpnarataun
Qixiang kancyn [13], Bufeihuoxue [14] kancyn
©onoH Yiganning [15] rpaHyn amaHp KanukoauH-
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7-O-B-D-rnioko3unaplH aryynamxunr eHaep naasxT
WKHIOHUA  xpomatorpacdun (BULWLX)-unH apraap
TOLOPXONIICOH Banaar.

3.1 ©Bepmeu/CoHromon 4yaHap

“MoHron XyH4Ump” Tapunrag aryynargax
Kanunko3nH-7-0O-B-D-rnoko3nabiH TOOHbI
TOOOPXOMIONTBIH COHIOMOS YaHapbIr wanraxgaa
TOOHbI TOAOPXONNONTOA X3P3ArNaraaar 433 60MoH
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cTaHgapT yycmanbir Tapux 6a xpomartorpadug
bapurgax xyrauaa wxun 6aniHa. TypwunTbiH yp
oyHr 3ypar 1, 2 —1 y3yynnaa. CraHgapt 60noH
099X yycManblH ©Oapurgax xyrauaa wkun 9.0
MUWHYTaHA UMN3PC3H Hb COHTOMOI YaHapTan bereeq
CUCTEMUINH TaapL, cavH Oaviraar 6aTtamk GariHa.
Wiimg yr OULLX-MH apra TOXMPOMIXKTOM TaX Y33H
aprbir 6atanraanTbir YPraXxIyyrnaH XUnB.
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Picture 1. Chromatogramm of Calycosin-7-O- 8 -D-glucoside (99.9%)
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Picture 2. Chromatogramm of “Astragalus mongholicus” injection sample

YHIMWUAT YaHap

Apra 3yira 3aacaH axnnblH O33XKUNH KOHLEHTpaunnr
100% rax y33H, TyyH33ac 50-150%-H sinraatan
rypBaH 433X yycMman 03nTraH LWNHXMUITar XUNC3H.
“MoHron XxyHuup” Tapunrag YHIMWUNT YaHap
TOLOPXONIICOH YP AYHI XYCHAIT 2-T y3yynnaa.

“MoHron xyHuup” Tapunrag aryynargax Kanvkosux-

7-O-B-D-rntoko3ng TogopXonniox TOOHb! aHanm3bliH
YHIMLWWAT YaHapbir TOAOPXOMNOXA00 CTaHaapT
bogucton xapbuyynaH 3 eep KOHUEeHTpauuTan
093k 6antroH saByynnaa. Huit 3 TypwwnTtbiH
xapbuaHryn craHgapt xasannt (RSD) 1.93%,
1,4%, 1.8% rapu 6aviraa Hb 2.0%-nac bara Tyn
Wwaapgnara xaHrax 6arHa.
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Table 2. Accuracy of quantitative analysis of “Astragalus mongholicus” injection sample

Sample
Ne concentration, Result, Rec?very, Mear: Qualified ROS D Qualified
Hg/ml %o value % Yo
Hg/ml
1 16.5 15.7 95.15
2 50% 16.5 15.5 93.93 95.55 Yes 1.93 Yes
3 ° 165 16.1 97.57
Permissible amount 90-110% Not more than 2.0%
1 35 35.1 100.28
2 35 35.6 101.71 101.71 Yes 14 Yes
— 100%
3 35 36.1 103.14
Permissible amount 90-110% Not more than 2.0%
1 52 52.1 100.1
2 52 51.7 99.42 98.75 Yes 1.8 Yes
— 150%
3 52 50.3 96.73
Permissible amount 90-110% Not more than 2.0%
Hapunsunan

“MoHron xyHump” Tapunrag aryynargax KanmkoamH-7-0O-3-D-rnoko3nabiH TOOHbI aHanmM3blH HapUIABYanbIr
TOOOPXOMITOXA00 aprblH HApUMBYMar, AyHOaX YTrbIH HApUIBYNan 33par y3yynanTasp ToOAOPXOMNCcoH ba
VP OYHT XYCHAIT 3, 4 —T y3yynnaa.

Table 3. Method precision (Results of repeatability)

Retention Time

Injection Number (min-ute) Peak area Peak height
Replicate 1 9.016 44810 458199
Replicate 2 9.028 44414 .42 454154
Replicate 3 9.003 45042.95 460581
Replicate 4 9.053 44900.56 459125
Replicate 5 9.014 44593.77 455988
Replicate 6 9.058 45182.11 462004
Replicate 7 9.023 44619.79 456254
Replicate 8 9.025 44682.08 456891
Replicate 9 9.047 45182.02 462003
Replicate 10 9.012 45156.88 461746
Mean 9.0279 44858.46 458694.5
ST DEV 0.019 277.28 2835.3
RSD % 0.2 0.68 0.61

“MoHron xyHuup” Tapunrag aryynargax Kanunkosuh-7-O-B-D-rnoko3ngblH TOOHbl TOLOPXOMITONT XWX
apreliH Hapuiednaneir 10 ygaarniiH gastantran xamxkunTaap wanraxag RSD 2.0%-nac vxryi 6anraa Hb
Waapanara xaHrax 6anHa.

[aax G6onoH ctaHgapT yycManaac 20 MKN-MAH X3MDKI3rasp gapaanyynaH Tapux Gereen 5 TapuntbiH
dapaax xpomatorpamm faxb Kanukosun-7-O-3-D-rmoko3ugbiH nukmnH TtanbamH RSD 2.0%-mac mxryn
6aviHa. JyHgax yTreiH Hapunednansir Togopxonnoxod RSD 0.618% rapuy waapgnara xaHraca.
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Table 4. Results for determining intermediate precision
Ne Sample Calycosin-7-O-3-D-glucoside, ug/ml
First analyzer/ Day 1 Second analyzer/ Day 2

1 “Astragalus mongholicus” injection sample 37.7 38.01

2 “Astragalus mongholicus” injection sample 37.4 37.53

3  “Astragalus mongholicus” injection sample 37.9 37.6

4  “Astragalus mongholicus” injection sample 37.77 38.01

5 “Astragalus mongholicus” injection sample 37.51 37.99

7 Mean (n=15) 37.656 37.828

8 RSD%(n=10) 0.618

9

Permissible amount (n = 10)

Not more than 2.0%

10 Qualified

Yes

LyramaH yaHap

Kuwvr mypyina perpeccuini aHanmnsa XMk LWynyyHbl TIrWr3uIAr alwmriaH yr aprblH TOOOPXOWOX Xa3raap,

MUnpyynax xsaraapsbir Torroos [10-11].

Table 5. Linearity of standard Calycosin-7-O-B-D-glucoside

Ne  Norminal concentration of Peak area, Real concentration of Recovery, %
standard , ug/mli mAU solution, ug/ml
1 12.48 732903 11.3187 90.69469
2 24.96 1465806 23.48973 94.10949
3 37.44 2230929 34.81154 92.97955
4 49.92 2939449 46.4436 93.03605
5 74.88 4304361 68.8519 91.94965
6 99.84 6068881 97.82072 97.97749
Mean /n=6/ 96.02
SD 25
Intercept 45651
Slope 60150
SE of intercept 77220
SD of intercept 189189

Kanuko3uH-7-0O-3-D-rntoko3nabiH TOOHDI
TOOOPXOWMONTbLIH  LyraMaH YaHapbir  axnblH
CcTaHdapT yycmanbliH KoHueHTpauw (0.15 mr/mn)
-nac 25%-200% sinraatan yycmanyyg 6anTraH Tyc
OYpWIiH XpoMaTorpamMmmbIH MUKUIAH Tanbanr XaM»KuH

Togopxounnonnoo. LWyramaH YaHap TogopXonncoH
yp AyHr XycHart 5, Ouarpamm 1 —T Tyc TyC
y3yynnaa. Yp AYHraac xapaxag XuunxX MYpyWH
KoppensauminH koaddumumneHt R2=0.998 6aricaH Hb
LwyramaH xamaapanTtan Gaviraar 6atamk 6arHa.
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calycosin-7-0-3-d-glucoside
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Fig 1. Linearity of standard Calycosin-7-O-B-D-glucoside

Unpyynax xasraap

3.3x0 3.3x189189
ﬁ
S 60150

= 10.37 MKkr/ma
OHO: — cmaHdapm xa3alnm; — Hanyy (Slope)

Wnpyynax xssraapbir XUWWX MYPYWH LUYIYYHbI
TOrLWMTIAN  alurmaH TOoOLoOMK, XamruiH 6Oara
unpyynax koHueHtpaum 10.37 mkr/mn Gonoxbir
TOITOONO0O.

Topopxounnoraox xsiaraap

10xo 10 x 189189
ﬁ
S 60150

= 31.45 MKr/ma

OHO: — cmaHdapm xasatinm; — Hanyy (Slope)

Topopxonnorgox XA3raapbir  XKUWNX  MYPYWH
LYNYYHbI TArLWNTI3M awunriaH TooL0OoMmK, XaMrMinH
Oara Togopxowmnox KoHueHTpauu 31.45 wmkr/mn
©0noXbIr TOrTOOnoo.

“MoHron xyHumnp” Tapunrag aryynargax KanvmkoauH-
7-O-B3-D-rntoko3angblH - TOOHbI  TOAOPXOWMONTLIM
O33pX apra 3ynrasp XMnxag TOXMPOMXKTOM 60MnoxbIr
batannaa.

OyrHanTt

“MoHron XyH4up” TapunrbiH yycMmang aryynargax
Kanuko3uH-7-0O-3-D-rntoko3ngbir TOLOPXONIIOX
OULUX-niH  aprbir  GatanraaxyynaH Laawwmg
3HAXYY apraap LWUHXWAMR3r XWX YWU3Trax
©onomxTon 6oNoXbIr TOrTOOMNoo.
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