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WE: B @R Ziziphi spinosae Semen T HPLC $58UEE, e H b 2 Ml &a 2. FiE  Ulks
FHS MG, #5710 HERE R P HPLC S84 &3, RS~ B R B BRI A9 /3 Aok A Agilent TC-C f8 354 (4.6 mm x
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Establishement of HPLC fingerprints of flavonoids in Ziziphi spinosae Semen and
determination of two constituents

YANG Xu, RAN Rui-xue, SONG Wei, QIAO Wei”

(Tianjin Municipal Key Laboratory of Technologies Enabling Development of Clinical Therapeutics and Diagnostics; School of Pharmacy, Tianjin Medical
University, Tianjin 300070, China)

ABSTRACT: AIM To establish the HPLC fingerprints of flavonoids in Ziziphi spinosae Semen and to determine
the contents of two constituents. METHODS  With spinosin as a reference peak, the HPLC fingerprints of ten
batches of samples were established. The analysis of methanol extract of flavonoids in Ziziphi spinosae Semen was
performed on a 30 °C thermostatic Agilent TC-Cgcolumn (4.6 mm x 250 mm, 5 pum), with the mobile phase
comprising of acetonitrile-0. 1% acetic acid flowing at 1 mL/min in a gradient elution manner, and the detection
wavelength was set at 280 nm. RESULTS There were ten common peaks in the HPLC fingerprints, eight of
which ( vicenin-1II, glucosylvitexin, isospinosin, spinosin, 6”-pyridyloylspinosin, 6”-p-hydroxybenzoylspinosin,
6" -feruloylspinosin and 6”-p-coumaroylspinosin) were identified. Spinosin and 6" -feruloylspinosin showed good lin-
ear relationships within the ranges of 15. 00 —40. 00 pg and 5. 00 - 14. 00 wg, whose average recoveries ( RSDs)
were 100.5% (1.6% ) and 100.4% (1.6% ), respectively. CONCLUSION This accurate, simple and relia-
ble method can be used for the quality control of flavonoids in Ziziphi spinosae Semen.
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Ay L2 BRI Ziziphus jujuba Mill
var. spinosa (Bunge) Huex H. F chou F /5 Al 24
B, fEDUR (RARAR L) s b,
SR, B, R, AEYSE SR, R
AR B A B IR B BT AR TS A, e i
RN 6" -BIBLBENT B RS T, WHEA
WEAHIEYEY, Mok A R AR . A
S HLEE 37 H A U R 43 W 1 IR AT I s S A
T, JFXX 2 R A TR, DR AR
il H B

1 RHG5NEE

L1 X% fikinR (45 PS12010701) | 6”-Fif
BB Bz ik 2 (4t PS13013103) X 1A 5 g 1 A
HE YRR R AR (FAE=98.0% ), W
AT A LRGSR 2 G . RE LI
KGR HERABR A 2 E AR5 b 258 A R
], GRBEERIR A A 2 B & AR Y
B BRAUTEE (H S H 98 07 o8 R A
250 g, B3RS 70 CAulimksig 4 h, 1+, B
K 70% CBEEIRAEI 6 h, $LICH HIIE T BEAE
39K, FR 300 mL, IETEEZEH] 1% NaOH A< 3
W, FR 300 mL, #7KZEM 0. 1% M iR pH =
4, FHIE T EERARZERC, wedizs TiE TREZE, B
13) o CHEREEA (JUn A RERHLARA R ) ;
URESIR . Ry g ol (R E AL 730 A BR
ATCIDR

L2 ME AUXI20 BUZpHr RF (B iEE s A R
2] s KQ-200KDB 4 25 Ty 4 K 442 8 74 I 5 Uk 4%
(R A A RA ) 5 JIW-SKVA AU %
gt IR (7R 5 R i IR R A IR A
H]); Lab Alliance series Il % /3 #7172 ; Spectra Sys-
tem UVO60OOLP — #% 45 [ 41 45  #%; EZ Chrome T
YEuli; ZHEAR 1200 B RORCHH (1% AL (56 [ 24
AW, BCE Uk, MG AR, AR
. AshbRESR; BT PRI (FEEAE S
H), FCE WIS & T, HP Laser Jet P3015, HP
xw4600 Work station T E#f .

2 FEEHER

2.1 HPLC 3 & A

2.1.1 st Agilent TC-C o GiE4E (4.6 mm x
250 mm, 5 pm); i shAHCNE-0. 1% BEAER, 68Uk
Be (0 min, 10% & JiE; 10 ~60 min, 20% ~ 24%
) s IR & | mL/ming FEiR 30 °C 5 G
1 280 nm; HEAERE 20 pl,

990

2.1.2 XTSRRI A MR RRIONT R R 2 X R
fh10.0 mg, ‘BT 10 mL fEfh, WEER, &
5], AL 1 mg/mL X} IR LA, 0.45 pum GFLUE
g, 5 H.

2.1.3 S WO A R PRI A
10.0 mg, #F 10 mL S, HEEHE PSR
RHREER, PEMRBEES, %5, 58 1 mg/mL
PRSI, 0.45 pm fYALIERET I8, &M
2.1.4 OREmEAE UL TR IR SLERE 6 IR,
DS AT W AH X £ B3 B[] RSD ¥/ F 4.47% , 3
WA A 2 B BT

2.1.5 EmEMRKE  WUE RS, & (20137
TR I BT A AW 6 1, R, LU
550 (WiiaE) NS MG, S G H XA
fifE) RSD #)/NF 4. 86% , FWZ Ik EE MR,
2.1.6 foE s R —#EHS B IE R T 0,
4.8, 12, 24 h iFEIE, DL S S0 (His )
SRRV, A 45 0 AH X O] BA B[R] RSD ¥/ F
4.68% , FHIMLL T 24 h WA EHE R T
2.1.7 fRECEEEST KSR FRE 10 #EAL IR
(S1 ~S10) 420 pL, 7€ “2.1.17 WiiEs&u T
W, A4S BE T A b 25 S8 SU RS AR LT
Bt (2004 48 A R, AR PR HERRDE, B T
10 Mg (B 1), MRUEHEO0.98 LU,

HE/mV

i
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MU e e
886.26{ . I e i
fh L
se7550 il A
e
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Fig.1 HPLC fingerprints of flavonoids
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Tab.1 Results of common peak identification

, LA m/z BB m/z L
W5 ty/min - 43k MS/MS i A % 4
[M+H]* [M+H]*
1 16.72  CpHyOps 595.2 595. 16 592.2,577.1,541.1,457.1,379.0,337.0,325.0 |
3 23.09 CyHy O 595. 1 594.52 595.1,432.3,366.4,312.4,532. 1 IR A A
4 23.78 CyHypOps 609. 1 608. 54 609. 1,447.1,411.1,393.1,327.1,297.1,285. 1 S R
5 24.47  CyuHypOs 609. 1 608. 54 609. 1,326.5,428.5,380. 4,488. 4,590. 5 Wik
6 27.47 CyHisNOyg 714.3 714.20 714.3,594.2,576.1,429. 1,393.0,351.0,327. 1 6" -pyridyloylspinosin
729.1,711.2, 609.2, 447.1, 429.1, 411.1, 381.1,
7 29.70  CysHy0yy 729. 1 729.20 6" - X ¥R FERH Bh B i R
351.1,327.1,297.1,285.1,121. 1
. 784.71,296.3, 380.5, 502.0, 664.6, 326.5, 428. 4,
9 42,29  CygHyu 0y 785.2 784.71 6”- PR IEIT 2 1 R
604.0,766.7
755.2,635.2, 489.1, 429.1, 411.1, 381.1, 351.1, - i
10 44.37 CyHOp 755.2 755.2 6% AT R i R

327.1,297.1,147. 1

2.2 SAhEME

2.2.1 gt Agilent TC-C i 4iH: (4.6 mm x
250 mm, 5 pum); VSN0, 1% BEER, R Uk
it (0 min, 10% ZJiF; 5 min, 20% ZJiE; 5 ~
40 min, 20% ~30% £ M) ; AU E 1 mL/min;
FEIR 30 °C5 KT 280 nm; #EAEEE 20 pl, 7E
WA, S Eiksreg RiF, aigEbE 2,
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0 255 75101251517.5202252527.53032.53537.540
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AL XA
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0 .
0255 75101251517.52022.52527.5303253537.540
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B. fitik i
L Hrpeins 2. 6"-PIBLmEI SR

1. spinosin 2. 6”-feruloylspinosin

B2 27hA5 HPLC BikE

Fig.2 HPLC chromatograms of two constituents

2.2.2 PRATEEIRAS TR S AR
H 3 s AMEEAE 70 CF BIRMBE 3 W, k2,
1. 1h, L6, 6, 4155 70% ZEEFE 95 °CF [n]
WIRIL3 W, k3. 2. 1 h, HHRBOE, Bk

ZENR, WRYE TR, ZRIB/KIRE G IE T WA 3
W, BIFIETEZ, WEWE, 1% NaOH i %<
B2y, WETZ, 0.1% fishfieifty pH £ 4, IE
TEEREE3 K, WURMRAEA R, T, 1S,
2.2.3 B
2.2.3.1 XHESASTR RS PRI R U 2R A 67 -
BRMEIT Mo 2 X0 B aE , fim H JsE  Jol Jl 7%
0.3 mg/mL F10. 1 mg/mL [Y%} B8 SV
2.2.3.2 MM BB MS 10 mg, B
T100 mL sjffiH, IHBEE R 2 Z1 5, 0.45 um
ALUEIE L g, BGd gk, RIAS.
2.2.4 JFikEER
22,41 LML REE O KERE “2.2.3.17
TN BT AR 6 B S s 0.5, 0.83, 1.00, 1.17,
1.33 mL, BT 10 mL &, InH BRI,
BC il AR BT i e B, W 20 . i3 A A
ORI . DAXT RE S R i A B AR A (X)), 1
B ARSR (Y) FEATIEIE, 45 80375 #5350 8
Wiz 52 Y =191 054X —=772.7 (r=0.999 7), £
PEYEHE 15. 00 ~40.00 pg; 6"-FIBRAMENT iR ¥ =
141 767X =17 300 (r=0.999 7), £M:3EHE 5. 00 ~
14.00 pg.
2.2.4.2 AEEBERE R B UUBUR A0 BRI
20 pL, 7F “2.2.17 WM ELLEA 6 Ik,
A58 Kz 1 2 RN 67 - BT B IBE T B v 3R W TR AR RSD 43
B 1.26% Fi10.49% , FRIVNAHE % RIS
2.2.4.3 EEMERE  KHEREREHAE S 6 147,
Fie “2.2.3.27 TR POPAT R A AW, FE
“2.2.17 WA RSO, AR T K i 2R R 6
BRI Pk 3r Rz o 3 06 T AR RSD 43 gl ok 1.38% Al
0.63% , FWZEEEERL,
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2.2.4.4 RUETEIRE: AFEUIBRFHEAL AR,
fE 922,17 BEEZMF T 0, 25,5, 7.5,
10, 24 hoR I 20 WL 0, 0045 B B vy 2% A
6" -] 25 1 $r Bz v 2% U il AR RSD 43331l O 1. 92% Al
0.93% , FUIMLLTEITE 24 h WEREM R4
2.2.4.5 AR WICREUE R B FRIRE] — dt
(L5 20150407) BEFH 9 iy, #i¢ “2.2.3.2” TF
JTEEA T A BRI, A TS AR
Bt 2% H 6" -Fn B 07 Bz v K 5 A R A 80% |
100% | 120% AR BEAH IR, 16 “2.2.17 Jig
TEARMFTIGE, dR AR 2,
R2 2HMASMEEKERELER (n=9)
Tab.2 Results of recovery tests for two constituents(n =9)

TR AR AR W mick T
g mg mg mg % (RSD/% )

Wiz 0.0101  1.669 1.653 3.352  101.8 100. 5

0.0102 1.669 1.653 3.368 100.3 (1.6)

0.0101 1.669 1.653 3.370 100.3

0.0103 1.702 1.322 3.046 101.7

0.0101 1.669 1.322 3.021 102.3

0.0104 1.702 1.322 2.989 97.35

0.0102 1.669 1.984 3.624 98.54

0.0101 1.669 1.984 3.578 101.26

0.0103 1.702 1.984 3.709 101.16
6”-fZg 0.0101 0.571 0.565 1.131  99.16 100. 4
Btz 0.0102 0.576  0.565  1.132  98.40 (1.6)
WE 0.0101 0.571 0.565 1.132  99.29

0.0103 0.582 0.678 1.257  99.56

0.0102 0.571 0.678 1.264 102.2

0.0104 0.588 0.678 1.261 99.26

0.0102 0.576 0.452 1.036 101.8

0.0101 0.571 0.452 1.034 102.4

0.0103 0.582 0.452 1.044 102.2
2,246 MEMEARME B3 HEEMN, %

“2.2.3.27 TR 7 ik A bl ah i L T
“2.2.17 BIEGEAMENIE, 45PRILE S,
RI 2HESSHEENEER (mg/g, n=3)

Tab.3 Results of content detrmination of two constituents

(mg/g, n=3)

s Wit R 6" -Pil B LT K v 2%
20150407 165. 31 56.79
20150525 165.27 56.41
20150616 161. 53 52.71

3 e

ARSI AT T 2K (0. 1% BEme)
2K Z 0. 05% B AR R, A
BARE <2117 TR AR, BRI o A 6

992

BT ZRIE T B KBRS oS i, OF HA S HA (i
ek E A, [N, WE THMESARE, fRERER
BRARA A 255K, WA BN TSR A, i
TEEAE IR

RS HPLC R4 B35 (14 5 PRk AP A S o3 7Y
SETEE G, WA TR B A S 4 i o
FOCEE R A 10 AU g, SR v R3S i AH 1
JERT0.980, Bzt = A T 161,53 me/g,
6" - BT B i 2R A e T 52. 71 mg/g, mIN
RN B BB AR R A SR R 2 i

S 3Lk

(1] (hEZYRE) SHERS PERGY RS PA%E
[M]. dbnt. ARTDASRREL, 1991: 277.

[2] RE==, WHEE, B odk BRACARMG G A iR
PSR S AR T BT R )] W EERE
2, 2005, 16(9) . 868-869.

[3] Bao KD, Li P, Li H J. Simulianeous determination of fla-
vonoids and saponins in Semen Ziziphi Spinosae ( Suanzaoren )
by high performance liquid chromatography with evaporative
light scattering detection[ J]. Chin J Nat Med, 2009, 7(1):
47-53.

[4] Sun S, Liu H, Xu S, et al. Quality analysis of commercial
samples of Ziziphi spinosae Semen ( suanzaoren) by means of
chromatographic fingerprinting assisted by principal component
analysis[ J]. J Pharm Sci, 2014, 4(3); 217-222.

[5]  X0EZ, Btak, B0, % pBiais &y (Q-
Marker) : W25 7 b BB = ) AR AR & ()], PRy,
2016, 47(9): 1443-1457.

(6] HEZEMEEERR. P2y iER e - R i HoR g
R CEAT) [J]. Py, 2000, 22(10) : 671-675.

(7] FEWid, ZEE, LA L. HPLC-ESI-MS" S Hi e &4
BRI (D). R 2208, 2009, 34(21) .
2768-2773.

[81 Rzkf, BRBkdk, 384G, 45 LC-Q-TOF-MS K LC-IT-MS
SRR oy (], PP 2AeGk, 2014, 39
(3): 457465.

[9] Zhang F X, Li M, Qiao L R, et al. Rapid characterization of
Ziziphi Spinosae Semen by UPLC/Qt of MS with novel informat-
ics platform and its application in evaluation of two seeds from
Ziziphus species [ ] ]. J Pharm Biomed Anal, 2016, 122.
59-80.

[10]  f@7y%, x| 6, sKEH, 5. HPLC & MR B R
i ia (1], hEzy, 2010, 41(10): 1653-1655.

(111 Z&= UF, B8, FA=, % 3T HPLC fRa Ak e
TR M IR B [ T]. 'Rk, 2010, 31(4):
143-149.

[12]  #EY, ¥ W, DR, % R S R0/ 6%
fROUEELT]. hEZ A, 2013, 48(7): 509-511.



