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Simultaneous Determinations of Four Saponins in Jingshu Granules by UPLC
LI Tianyou, HE Yu
( Bijie Inspection and Testing Center of Administration for Market Supervision, Bijie, Guizhou, China  551700)
Abstract: Objective To establish an ultra high — performance liquid chromatography (UPLC) method for the simultaneous determination
of notoginsenoside Ri, ginsenoside Rb,, ginsenoside Rgi and ginsenoside Re in Jingshu Granules. Methods The chromatographic column
was Waters BEH Cis column(50 mm x2.1 mm, 1.7 }Lm),lhe mobile phase was acetonitrile — water with gradient elution, the flow rate
was 0.6 mL/min,the detection wavelength was 203 nm,the column temperature was 30 C ,and the injection volume was 1 pL.
Results Notoginsenoside R, ginsenoside Rb,ginsenoside Rgi,and ginsenoside Re showed a good linear relationship with the peak area
in their respective mass ranges(r=0.999 1,n=7).The RSDs of precision,stability and repeatability tests were less than 2%. The av-
erage recoveries of notoginsenoside Ri, ginsenoside Rbi, ginsenoside Rgi, and ginsenoside Re were 101.23% ,101.36% , 100.29% and
99.31% with RSDs of 1.25% ,1.32% ,0.89% and 1.34% (n=6),respectively. Conclusion The method is rapid, simple, specific , re-
producible,, and accurate, which can be used for the content determination of notoginsenoside Ri, ginsenoside Rbi, ginsenoside Rg, gin-
senoside Re in Jingshu Granules.
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{03 : Waters BEH Cis £ (50 mm x2. 1 mm, 1. 7 um);
AN : 25 (A) = K (B) BB REVRIBE (PR W3R 1) 5
L3 0. 6 mL/min; Kl 1 : 203 nm; #ERL 30 °C 5 U
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Tab.1 Gradient elution procedure of the mobile phase
o1 (min) A48 A% ) A2 B(% )| o1 (min) A4 A% ) AHHB(%)
0~4 18 82 10~11 65—90 35—10
4-~9 18—35 82—65 11~13 90 10
9~10 35—65 65—35 13~14 90—18 10—82
2.2 AikHE

AR =LEH RVASEE R AZEH R

Fa B R, B — 10 mL 2850 H , Jin A s A 0 1
BN BRAT, RIARTR A 0 B8 7 BURE o (L5 R
200212)1. 0 g, 5], WHAH KE % PR , B R LRI,
N Bk 3 5, KA D T B I 1 b, U, U8 AR R 2 i
£ 5 ) — B I, i B B 20 mL, 75 Ak #E
30 min, P&, HUH S 20 mL, 43 2 IR PR DS , D8R B 7]
—ZE R ML, ZE T, K 20 mL 5% % , T /K A
IE T EEPRFE SR 3 I, F:IK 20 mL, & JF1E T B, 75
T, BRI B R R E AR 10 mL AR 8RS,
S U RIS oo A E N = AW (AN | VL E= AN
LA SRR RORL AL Ty B A 2RI e A ) B
T, e Pt VA T T 85 D T 8 B R X B R
2.3 HiEFEE

L JE MR B 2. 2 WU TR A%
VSR 25 AT ) CH R ) R ot B 8 Y 1, 4 2. 1
T A8 535 258 53 S AR 3 A, €05 L L I 10 25 SR A
a4 A FE R ki SR A M R A TR 4 A3
B T I A BR 1) B — B0, FLE 10 min N SE 240, 4
BEYRT 1.5, B T4

AMERRFTEE 41K B B 2. 2 TR IR 4% B
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Tab.2 Results of linear relation test of four chemical constituents(n =7)
B CReA] PN ZMHE (pg) A% A r)
ZLLF R Y=486088X-1270.7 0.021236~0.53090 0.9999
ABLHF Ry Y=600505X-4868.0 0.038322~0.958 05 0.999 8
AZLFRe  Y=510461X-1761.4 0.011395~0.284 87 0.999 1
AKBHFRL Y=443463X-2860.4  0.025481 ~0.637 04 0.9995

K2 B 0 R 2 B 2. 2 TR TR A R VA TR
L 20 1 R AR AEREINE 6 IR A5 R =LA R,
AZ B R AZ BT Re  AZS B Re I RSD
S8 0.29% ,0. 63% ,0. 12% ,0.83% (n=6) , FHI{Y

e = o Ins
NS BT Re X IR, 2.281,2.737,4.103,1.220 mg,  #fE& % R4T.
AU AU AU AU
0.3 0.3 0.3 0.3 2
5.930 4
0.2 0.2 2 4 0.2 0.2 o s
0.1 0.1 S Tl 0.1 0.1} L3 |
: . 4.901 |5 090 "N J TN 48246081 |y
0 t/min 0 * t/min 0 1/ min 0 1/ min
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C

=k 23 R 3. /\7’;‘%3&-’ Re 4. /\ﬁ%‘g’ Rb:

Fig.1 UPLC chromatograms
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x3 HHFFNP4FHETRSHOMEEBREER(n=6)
Tab.3 Results of the recovery test of four saponins in Jingshu Granules(n =6)

R#E #5543 (ng PAE (mg) W2 (my) BkE(%) T(%) RSD(% )

G 4+ B3 ¢ D 4 B C D A B C D A B C D A B C D A B C D
10031 11302 27585 0.6721 1.3408 1.2180 27200 0.6870 1.3980 23894 5.4685 13520 27715 103.38 99.60 98.97 102.34
0.9876 11127 27159 0.6617 13201 12080 2.7200 0.6870 1.3980 2.3328 5.4569 1.3440 27333 100.17 100.74 99.32 10109
0.9923 11180 27288 0.6648 13264 1.2180 27210 0.6870 1.3980 2.3370 5.4398 13411 27261 100.08 99.63 98.44 100.12

10009 11277 2.7525 0.6706 1.3379 1.2180 27200 0.6870 1.3980 2.3702 5.5066 1.3584 2.7533 102.01 101.22 100.12 10124 LIS IO 0L L
10045 13174 27624 0.6730 1,347 12180 2.7210 0.6870 1.3980 2.5429 5.5183 1.3436 2.7397 100.62 101.28 97.61 99.93
0.9992 11258 27478 0.6695 13356 1.2180 27210 0.6870 1.3980 2.3577 5.4488 1.3662 2.7816 10114 99.26 10141 103.43

EAHZELHR,BAARLYE Ry, C AAKLH Re,D AR LF Rb. A4 R,

Note: A is notoginsenoside Ri,B is ginsenoside Rgi,C is ginsenoside Re,D is ginsenoside Rbi,as well as Tab. 4.

s PEIR I R 2 B 2. 2 TR AR oA,
2.1 T8 250 3 0,4,6,8,12,16,24 h B #EFE
e 25 R =L 21 ROOASET R AZ B R A
% LAY Re W1 AR RSD 43 %M 1.08% , 1.44% ,
0.96% ,1.87% (n =7), F WL W T 4 Flg 1 5L
IPEEIT 24 h NEAE o

A2 PRI ORE i (L Oy 200212) 38 R %5 PR
A S5 Oy AR A A T e 2. 1 T T S A
PEREI E &5 R =L R RiOAS BT Rby AS AT
Rgi. A Z B Re W LAY RSD 41 514 0.34%
0.41% ,0.19% ,0.84% (n=5), %W ik HEEER L,

TR [ e < B 5 e A it (45 200212)
1.0 g, KRR, 36 6 0, AR A X B A R (=L 2
HRi 0.406 mg/mL, A Z 2 AF Rgi 0. 907 mg/mL, A S
EAF Re 0.229 mg/mL . A2 E 1 Rby 0.466 mg/mL)
3 mL, 43 il A il A AR, ¢ 2. 1 TR ik A5 kA
D THER R 5 R L 3,
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1. notoginsenoside Ri 2. ginsenoside Rg:
3. ginsenoside Re 4. ginsenoside Rb

A. Mixed reference solution B. Test solution

Fig.2 HPLC chromatograms(203 nm)

x4 3WMAENEFSHTH A 4 HEFELIHEE (mg)
Tab.4 Content determination of four saponins in each bag of

Jingshu Granules determined by three methods(mg)

HPLC # UPLC 3% (PEHR)F%

wE
A B C D A B ¢ D B D
200212 6.63 16.44 404 7.9 676 1650 402 .02 1236 6.4
191206 8.06 17.39 441 83 8.07 17.33 443 836 13.61 7.04
200403 7.42 1700 423 816 T4 1710 426 822 1273 6.02

BR110 - 161, %6 XF b 2 ok e 7 R0 P R0 44 [0 35 e g I
HRE PR U 10, 255 25 R T R B 5 b B S5 SR NS
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([ 24 i (—358) ) AT 0B = b 5 LI 8 0 AOAE
ATAL P57 o

FH R B P SR S L AR AT fE = L B R
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