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LIS ORBHI D 7 VAIREEA e £ MR}
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% = C. Asparagus BHE¥® trnl intron B
BICHFREORWT I v—&RE L, ThE
AWTPREIT o7& Z A 2TORENS 183
bp DWIEEHBE SN (Fig. 1) . ZOWNE
BRI FRAT 21T o 722 11 KK TR — OB S %
AL, A racemosus DOEFIE 100%DFEFEME%
RLT,

SEC Y ZANVEGEIVEDLNTE tril
intron BEFNiX. A. racemosus PEYEWEWRE %
46 & T HBED Asparagus BHEMDH D L1
RN T o T-Z &35, Asparagus BHEY D
BLS|Th 5 LHERB I LT,

ARMS-PCR 7.k % Stemona BAEMIEA DHEZRIED
AR L v x XN BB ~DITH

SEER SN ¥y Z )BT, T
Asparagus B ZREHIE L Z LRI
e, AR OBY ==YV T I <—%H
W7z tral intron fHIK® PCR CTiX, sha-1, 2, 5
DA OS2 EEOBBENIF LN
O, HOWEHIBREAL TWBAIEERRBR IR
Teo T T, ¥ ZANVBIEH D Stemona BAE
MOBADEEZLZERT D72H., ARMS

(amplification refractory mutation
system)-PCR {2 & B Stemona BHEM DRKRHES
BEtL 7z,

T, F—F X —250 Stemona &K N

Asparagus BHEY O trol FEIRIZ DV THELSI LB
ZATVN, Stemona BHEYIFRERN2BEINC T T A
~—%ZEEt L7z, WIZ, A racemosus tEYER
BHZ S. collinsae DIEXEREI% 0, 1, 5, 10, 20,
40, 100% (w/wBASEL-REZMERML, Zh
B OB LI U7z DNA 285802, ko~
FA~v—%ANVWTPR 21707, ZOFER., S
collinsae 0% (A. racemosus 100%) D ¥
LIZHIBEEYRRDON2WVW—F T, S
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NHTFRISNDH 450 bp OBIEEMBE L
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XY B SR U7z DNA 285812 PCR 24T o
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ZDZEND, SEIGH Licy v &8 BT
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Table 1 Details of the commercial shatavari products used in this study

Sample no. Product form Composition*
Sha-1 Powder 100% shatavari powder
Sha-2 Powder 100% shatavari powder
Sha-3 Granule Shatavari 0.56 g with sugar 4.44 g /5g
Sha-4 Granule Shatavari with sugar and water
Sha-5 Powder Shatavari powder
Sha-6 Tablet Shatavari churna 500 mg /tablet
Sha-7 Capsule Shatavari 400 mg /capsule
Sha-8 Capsule Root extract 500 mg /capsule
Sha-9 Capsule Shatavari 250 mg /capsule
Sha-10 Capsule Root extract 500 mg /capsule
Sha-11 Tablet Root extract 250 mg, stem and root powder 400 mg /tablet

* Each composition is sourced to the product information.
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Fig. 1 PCR amplification of Asparagus specific trnL intron region of shatavari products

Lane numbers correspond to those in Table 1.
Lane N means no template control.
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S " SN ——

s
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Fig. 2 Sensitivity of PCR with the primers based on Stemona specific trnL intron region

An arrow indicates the amplicons of Stemona specific sequence.
Percentages mean the ration of S. collinsae in A. racemosus.
Lane N means no template control.
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Fig. 3 Application of ARMS-PCR to shatavari products by specific Stemona DNA amplification
Lane numbers correspond to those in Table 1.
P, Positive control (S. collinsae)
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WCRGREE T2 T2, T, BB TMNTIC X U Asparagus B EFEE T5 2 L 03k
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1) RBHERR

T ZHKOFRETH B Sha-8, 111350 mg,
FNLS DB (Sha-3, 4 1ZFR<) 1% 500 mg
ZFEL. 5ml @ MeOH /0%, E&HhH (300
min”, 15 min) U7z, & T#. 1200Xg, 5 min
L, EEEZREHAIKR L Lz, E72. Sha-3,
4 ZBALTiE, £ 4.46 g (sha-3 B EHRICE
3%, A racemosus 500 mg \ZAEMTEE) &
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15 min) L7z%., BEEZAE L, APBENDLE
BEWBWMTEEE L%, MeOH 5 mL (ZFHIAEL .
REARE LT,
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mL/min TEE L. LTSIV b FurZ
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DE—7 ZfrE&, 2TEYT DRSO FRN
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Table 1 Details of the commercial shatavari products used in this study

Sample no. Product form Composition*
Sha-1 Powder 100% shatavari powder
Sha-2 Powder 100% shatavari powder
Sha-3 Granule Shatavari 0.56 g with sugar 4.44 g /5g
Sha-4 Granule Shatavari with sugar and water
Sha-5 owder Shatavari powder
Sha-6 Tablet Shatavari churna 500 mg /tablet
Sha-7 Capsule Shatavari 400 mg /capsule
Sha-8 Capsule Root extract 500 mg /capsule
Sha-9 Capsule Shatavari 250 mg /capsule
Sha-10 Capsule Root extract 500 mg /capsule
Sha-11 Tablet Root extract 250 mg, stem and root powder 400 mg /tablet

* Each composition is sourced to the product information.
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caled. exact mass

Type R, R, R, Molecular formula [M-HT
shatavarin VI I B-D-Glc  a-L-Rha H CysH7047 885.4274
shatavarin VII 11 B-D-Glc  a-L-Rha H C4sH7, 047 883.4699
shatavarin VIII I B-D-Glc  a-L-Ara B-D-Glc CspHgy O, 1033.5255
shatavarin IX I B-D-Glc  B-D-Glc H CysH74018 901.4802
shatavarinX Il a-L-Rha B-D-Glc(6-OAc) H CyHreOsg 9274959
shatavarin V 1 a-L-Rha  B-D-Glc H Cy5H74017 885.4274
shatavarin IV I B-D-Gle a-L-Rha H CysH74047 885.4274
asparinin A 11 B-D-Glc H H C3oHeO3 739.4274
immunoside 11 a-L-Rha  a-L-Rha H C4sH74046 869.4904
shatavarin I v B-D-Glc  o-L-Rha H Cs1HgeO23 1065.5487

(B)

asparagamine A

Fig. 1 Chemical structures of steroidal saponins (A) and asparagamine A (B) reported previously
from the roots of Asparagus racemosus
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Peak No. Time m'z estimated compound Peak No. Time m’z estimated compound
1 5.8 1065.5493 Shatavarin I* 7 113 901.4819 Shatavarin IX
2 6.1 1065.5498 Shatavarin I* 8 11.5 885.4861 Shatavarin IV
3 72 1033.5235 Shatavarin ITT** 9 11.9 739.4251 asparinin A
4 10.1 1033.5242 Shatavarin III** 10 124 885.4851 Shatavarin V
5 10.7 885.4853 Shatavarin VI 11 127 869.4889 immunoside
6 11.0 883.4711 Shatavarin VII 12 13.1 927.5040 Shatavarin X

*Both peaks are possible to represent Shatavarin I
**Both peaks are possible to represent Shatavarin III

Fig. 2 MS chromatograms of the methanol extract from Sha-2 product on LC-MS analysis for
saponins
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Fig. 3 MS chromatogram of sarsasapogenin (A), the acid-hydrolysate of methanol extract from
Sha-2 product (B) on LC-MS analysis (m/z = 417.30)
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Fig. 4 MS chromatogram of asparagamine A (0.1 ng) (A), the methanol extract from 4. racemosus
plant (B) and from Sha-2 product (C) on LC-MS analysis (m/z = 386.1-386.2)
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