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14.69 g/ mL(R*=0.999 8) .2.01~20.12 pg/ mL(R>=1.000 0) 35 B A 5 mR &R £ R B3, &0 5 5 4 0.20,0.04,
0.20 pg/ mL, & ZF5 3 2 0.40,0.08,0. 40 pg/ ml;#5% F ARk FLEXELE R RSD 35 /0T 2. 0%; T 3 mAR e £ 53] A
93.49%,97. 44%,98. 35%,RSD % %1  1.07%, 1. 14%,0. 58%(n = 6) L& 3 T 8936 1) oK R o 4542 B 3% A 3 AP A2 K R &
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Establishment of HPLC Characteristic Chromatogram of Water — Soluble Components and

Content Determination of Nucleosides in Glehniae Radix
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Abstract: Objective To establish the HPLC characteristic chromatogram of Water — soluble components in Glehniae Radix,and to
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detecte the contents of 3 nucleoside components in medicinal materials. Methods The chromatography column was the Waters
XBridge® C18 column (250 mm X 46 mm,5 wm),the mobile phase was water and methanol(gradient elution) , the flow rate was
1.0 mL / min,the detection wavelength was 260 nm,the column temperature was 30 °C,and the injection volume was 10 pL. The
similarity evaluation was performed using the Traditional Chinese Medicine Chromatographic Fingerprint Similarity Evaluation System
software (2012 version) to determine common peaks and conduct cluster analysis. The contents of 3 nucleoside components were
determined by HPLC. ResuLts

samples , and 3 common components were identified, and 3 of them were characterized as uridine, guanosine, and adenosine.

A total of 6 common peaks were marked in the characteristic chromatograms of 15 batches of

15 batches of Samples could be clustered into two categories. The similarity of 15 batches of samples was higher than 0.9. The
linear ranges of the above 3 nucleoside components were 1.11 — 22.19 pg / mL(R* = 0.999 9).0.98 - 14.69 pg / mL(R* =
0.999 8).2.01 — 20.12 pg / mL(R* = 1.000 0). The limit of detection was 0.20,0.04,0.20 mg / mL,the limit of quantitation
was 0.40,0.08,0.40 mg / mL. The RSDs of precision, stability and repeatability tests were all less than 2.0%. The average
recovery rates were 93.49% , 97.44% and 98.35% , with RSDs of 1.07% , 1.14% and 0.58% (n = 6) , respectively.
Conclusion The established characteristic chromatogram of water — soluble components and the conten determination method for 3
nucleosides in Glehniae Radix is satisfactory stability, reliability, and reproducibility, which can be applied for quality evaluation and
control of Glehniae Radix.

Key words: Glehniae Radix; Water — soluble components; characteristic chromatogram; content determination; High — performance
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Jbvb = T B Y W 2% Glehnia Littoralis Fr. R1 AHMERER
Schmidt ex Miq. E‘J?iﬁ%*ﬁ,‘@%{%@,%Hﬂﬁ%,ﬁ?‘%ﬁﬂ Tab.1 Information of medicinal material samples
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1 XBE5RE

%A : LC2030 A 5 508 AH 35 A ( H A4S Shimadzu 23
fl) 5 GN - 12A BYHCREME A DS BENL R i ke i e 2+ 2
WA R s Milli — Q B8 2 /K & 4t (36 & Merck
Millipore 23 7] ) 5 XS105 %4 #i, - K F- (Fii - Mettler Toledo

i (R OCAR IR 1) S i 3K, 28 10 2R 48 T 3 T £
2 SR A DI e PHE AT 25 4 R E A
2 FHEEER
2.1 BiEEG
Waters XBridge® C 4 (250 mm x 4. 6 mm,5 pum) ;

Tl A HEE(A) — 7K (B), B B2 2 JBE (0 ~ 20 min
98%B, 20 ~ 40 min i} 98%B—85%B, 40 ~ 60 min I
85%B) ; ik : 1. 0 mL / min; K I % K : 260 nm; HE i :
30 C;#EFEEE 10 pL.

A&
TR A XTI BURT S H IR IR 11, 14 mg .
11. 05 mg.10. 09 mg, % FRE , 43 %) & 50 mL.50 mL,

O FEL KSR 0. 01 mg) o

K24 PR X B, (FiE45 2k 110887 - 202104, 75 &
99.6%) , &1 X B (L5 111977 - 202202, & &
88.6%) , i 11 X BE i (HIL*5 24 110879 - 201703, 7 &
99. 7%) , ¥ A v 2 il 2 R DS B 5 R Bk £ i
i, AR R o b 2l KRB 2K o 15 itk b b Sk
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2.3.1 FHE¥FEFHE

R R B A (R YO)IE & 4402, 1T
(T S5 SEERE I SE 6 UK, VAR Il 2 B0 | 115
A FRAE AR X B2 1] (RRT) Ko AH % s i B (RPA ) L &%
R4 R AE 1 RRT X RPA B9 RSD 43 5l /N F 0. 22% K
0. 18 %(n=6), R NG % R 1T

R M0 U R (G5 YO)iE &, 51 T
FEIRTHE0,2,4,8,12,24 hif 4% 2. 1 W F (435 41
FEI A, DL AT 16 o0 2 BRI T3 45 R 1F 1§ RRT &
RPA. 45 5 4% ¥5 1F I& RRT & RPA () RSD 43 3 /N T
1. 03% 2 0.30 %(n = 6) , W I W S IR E 24 h
PIEATRAE .
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1k FH PR « B S AE (Ga5 YO) Il i, SRR
[F 9 (0.9 mL/ min.1. 1 mL/ min) A FEAEE (28 °C.
32 °C) AR PERERF(7 WL 13 pL) 2. 15 F (i 4%
PRHERENNE , DIBR YU 2 I 1SRRI 1 RRT &
RPA 45 & HHHEIE RRT K2 RPA 19 RSD 435115 0. 64% ~
1.85% J%2 0. 24% ~ 1. 27% , KA A% 5 24—
ARG , AT ik R AR R TR P R4
2.3.2 FAEFROUEEHET
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Fig.1 HPLC suerimposed fingerprint and reference fingerprint of water — soluble components of Glehniae Radix

g A e T AR B, 0k R o B S 2 R % o 0 i AL
XEE 43 EE > 1% W g A S o I 3k e ) 6 I f
g g TR FH (7 B > 90% , L i 5 5 A0 4 £ 3 04 43 5 R
U B2 0 S (BRI ) S 2 IR 0G| 110845 A e fiF 1
S RRT RSD, 45 B2 1 — 6 4y 9124 0.217 (0. 10%) ,
0.228(0.46%) ,0.605(0. 04%) ,0. 659 (0. 04%) , 0. 821
(0.04%),0.904(0.03%) .
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2.4.1 FEF¥FEE

T8 PR B 2. 2 0 R IR A X BE S i T A
VA TE B H 2. 1IN (O3 AR UERE D 5 0 SR (3 .
SEAL FSARCECHE BRI T AN IE T 3 0005 43 55 BE H K
F 1.5, LB R PRILE 3,
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t / min
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A
U/ mV
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LRSF 3. BF 5 MR
ARSI RSRER B BHRSRIEIR
B3 SuwEeiEE
1. Uridine 3. Guanosine 5. Adenosine
A. Mixed reference solution B. Test solution

Fig.3 HPLC chromatograms
LEMESC R 5L o BIG BR 2. 2 00 i 5 X
PRI B, K ) ER SR 5 68 IR AR 10 L,
2. VIR (i 2 A BEREDN SE |, 30 7 e T AR o LA AR I
IR R (X, g / mL) AR AR I AR (Y) S AR b
HEATERAEIH AR LR 2,
R2 ZMXRARKENR. EERERER
Tab.2 Results of linearity, LOD and LOQ

R PR B2, 2 300 R I R (S5 YO) i
00T EIR FiE 0,2,4,8,12,16,24 hif4% 2. 135
TS SRR E 2 S0 T AR AR IR T VST
BRI T AR RSD 43514 0. 33%,0. 37%,0. 20%(n=17) ,
ARt VA R = T 24 h N SEARRRE .

B MR PRI ML (5 YO) I & K% PR
W6y, 45 2. 200N J5 il 8 bt A, P 2. 1 IR
SRR , il SR T AR, JF A o A5 R R
HOSH RS = FHES 80171 7,0.116 6,
0.2797 mg/ g, RSD/3 K 1. 16%,1. 35%,0. 67%(n=6),
FRNEHEE R

JIAE [T St g B2 R0 5 & 0 245 A AR i (G5 YO)
T, 6, A3 A — 8 J5T VR BE AR AR A X R
n VR, % 2. 2 0T i i A B U, A 2. 1 30
TS SRR E 0 SR 0 AR IR AR DR
L33,

R3 MEEKIRBER (n=6)
Tab.3 Results of the recovery test(n = 6)
BHRS RHE() HS4E(y) MARG) WA WE%) X% RS

HAS BAG# B %EER(wg/ol) ANR(wg/ol) RER(ug/ml)

RE 7050381042003 0,999 L1~22.19 0.20 0.40
B%  T,=06707141,-196.32 0.9998  0.98~14.69 0.04 0.08
B L =M46.030-92854 1000 2.00~20.12 0.20 0.40

R 0.401 1 68.86 66.57 1343 95.49
0.4037 6965 66.57 132.22 93.99
0.4029 69.17 66.57 130.74 92.49
93.49 107
0.4063 69.75 66.57 131.32 92.49
0.4038 69. 66 66.57 131.23 92.49
0.4105 70.47 66.57 133.04 93,99
b% 0.401 1 16,75 48,95 94,70 97.9
0.4037 7.9 18,95 95.70 98.90
0.4029 46,96 18,95 .73 97.59
.4 114
0.4063 41.36 18,93 94.23 95.75
0.4038 4130 48,95 95.20 97.85
0.4105 41,85 18,95 95.13 96.59
& 0.401 1 112.20 10060 210.80 9.01
0.4037 113.49 100,60 2277 9.69
0.4029 1171 100,60 211.08 97.78
9.3 0.58
0.4063 113.66 100,60 212.00 91.75
04038 113.52 100.60 213,19 9. 08
0.4105 114.83 100.60 2423 9. 81

DN B 5 2 e PR 45 - A0 kG % e 2. 2 0 IR
Xof B VS RGE B, KA EL AR RS, T4 2. 1 0 g 4%
PEVEREIN E , LIS MR R 301,10 1A BERE R 23901040
YRR R e E R 25 SR 2% 2,

2% B0 B 2. 2 00 R YR A X ot VS S i, 9
2. VIR % 25 R 4 S E R A2 6 UK, G SR e 1T L 45
LR S BRI T ALY RSD 43 5 R 0.17%,
0.26%,0. 12%(n = 6) , KU EHNG B R 4T
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x4 HRAEVNELER(mg/g,n=3)

Tab.4 Results of content determination of samples (mg / g,

n = 3)

By R B3 BE | BF A B3 &
YO 0.0194 0.0132 0.0316 | Y44 0.0208 0.0139 0.0300
Y2 0.0218 0.0124 0.0184 | Y45 0.0137 0.0085 0.0288
Y3 0.0349 0.0241 0.0429 | YS0 0.0182 0.0126 0.0293
Y5 0.0062 0.0050 0.0134 | Y52 0.0055 0.0030 0.0126
Yo 0.0092 0.0065 0.0145 | Y53 0.0134 0.0090 0.0218
Y4 0.0252 0.0165 0.0261 || Y54 0.0222 0.0153  0.0271
YI5 0.0089 0.0047 0.0114 || YS5 0.0213 0.0144 0.0325
Y41 0.0128 0.0081 0.0205

A, Xt Agilent zorbax SB C 4 # | Thermo Hypersil GOLD
C s HE FIl Waters XBridge® Cq # ( H8 4% 3 & 250 mm x
4.6 mm,5 wm) AT T B ARG (A T5 I 73 B AL
I Waters XBridge® C o #1 (250 mm X 4. 6 mm),
5 wm) o 38 3 A P A I, 7E 260 nm K AS F Y
0% W {7 BB AT, 73 B AOR BRSO i Dy A
k.
3.2 RETEMAHK
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e AR IO 2 3R RO ) A BN ] 2R AT 1 25 46 A
el B S ¢ 1 s Al b IO =X, & PR
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11 (20 min 30 min 40 min)#47 7 %5%¢, KB 10 ~ 30 min
B USCR B 8 T 5, 30 min B4R BUECRA TR,
ISR IR (8] E 4% 30 min,
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by FO RS 34 TC B A S o 0 2 R R A5 ik
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JG 3 R WSS 1 A i 22 0 A IR AR AR 12 5 AN T SR WA A
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S, Al o e v SRURE 55 4 it P e B 25 R 45 o3
F 5 AL 2R b 3 R IR 1 e 2 S BOR T ik
I TSR AN ] K AR 5% 10 45 PR 3R 30, R I 1

OCEHER S IS [R] 2 A 5 A B 92 o A, 2 3 e v 2

1B IO T E S

3.4 FHiEEM
AW RN 15 bbb 23428 2020 4F It H [E 24

M (—3F8) )R A9 2 )5 Bk 22 A0 B i AR L4 AR 5 rh

ST HPLC 3%, XAV Sk i P i o3 B RRAIE [ 1 2E A 7

THESE, AT AT AT AV S 2568 1 T 6 5 XHRRAE [ 33 v

B A WA TN IR OE TR VS IR

i, AL S M BT SR AL T S5 ARG

T, HARVE 3 B AR A R R L A R

FE b3S T AL S 250 0 B AR H KO

5% Uk

(1] EzE . PHE5 (M) dbw. P E P RS ERE,2007:
152 - 154.

[2] 3L . iy ST R A AW E LA A[D]. L.
vofa 254K 5, 2008.

(3] ZAt4h, Bued, KL, F . KRR R EATEFLLT].
¥ & 25 5-,2022,33(8) : 962 - 967.

(4] BF-8, 5 vsh Ram, 5 . VAP Ao EEERRER
e s [)]. P EEFHH,2014,33(3):20 - 26.

[5] TA88 X, AHME, 5. RABFER>ONLFLEH
Fo B EWAT R[], AARY B2 KT FIR,2018,41(2)
102 - 108.

(6] % &.,x W, 2 %,%5. BHFERREHDETIEH
BrR R[], B 2% a%,2022,19(6) :692 - 696.

[7] sk, MIEE, 8 &%, % . UPLC - MS_MS F B & 33
HF A E Rt eE()]. Hod 4 E,2019,39(4)
608 — 614.

(81 R &,%F &, Kk#45 . HPLC 0 & Ay Ak igiF a9 4-2( ).
@ P 25 2 & ,2005,30(17) : 1391 - 1392.

(9] thh&, & Tok R EM % . —nl 2385 F bl 2 AR AR
T4 #EEFE(R,S) - HRAN] F&%,2014,36(7):
1444 — 1449,

[10] &z, 5w #,T J&,%¥ .UPLC - MS /MS F &m0 & %
K P 6 AR A 2] PE LR AN FLE, 2015,
21(21):43 - 46.

[11] phaker, 2 45,5 £48,% . UPLC - MS - MS % B il 2
T K vl P 3 AR (I, P R25,2017,39(11)
2406 — 2408.

[12] #b & SR B IR AR 55 R BRI AR R A&
(R,S) - R ALZENMAR[]]. AR PHFRLE £,
2014,28(2):19 - 21.

[13] 27, M3, 58,5 . RERMKHS T A P AHF £ R
S AEMI RAFHHR S K ,2015,27(12) :
2079 - 2083.

[14] BRBAET 2. FHEAREEHL(—F)[M]. LT
P E E 245 i, 2020103 - 104.

(AR H 17 :2024 - 05 — 14 4& 71 H 1. 2025 - 01 - 27)

85



