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B E A EIRNMNERM PR EE R -LFALS TN R, FTEFREERAR Y. Tk %)ﬂ%f@&#aéiﬁs-%
RS k) EAF, &EAE A Inertsil ODS-SP, A S48 4 T H-/K (Hh 26 ML) , ik A 1.0 mL/min, 4238 % 30 °C, 2% %
A 90 C, & AR A 2.9 Limin, #EAKAR A 20 uL, A MR REE RE KA GERE A58, F LKL MK KR SPSS
2.0 MR PR iEE BRI L FALS TR AR E P RS FHOMER, AL ZEMOREFRR54FE,
LR RIS E R F AW RIEEMETEE A A 1.03~6.18 pg/mL(7=0.999 7) . 1.05~6.30 ng/mL(+=0.999 8); & & [&
2714 0.171.,0.174 pg/mL, 40 FR 4 %] % 0.052,0.053 png/mL; 45 % & A8 €M & 5 X 69 RSD ¥/ T 2% s A el & 45
99.01%~102.97%(RSD—139% n=6).97.94% ~101.03% (RSD=1.13% ,n=6), A% i/\#ﬁm%Lmzﬁﬂﬁﬁ\m}?\\ﬁﬂ
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—% 5%;S5.S6. s13~s17 S20~S30 4 =4 2;S18.S19 A =5 b, Lk TS0 5 kB L W EE R BTN
BAF, T A TR ME SR F IR #EE B AN T, T ER R REF AN SR ETHA TR Z AR E.
KR B M RGE R AL H A SRR G- AL RSN R AN s P AR BT R TSR

Contents of Determination Spinosin and Jujuboside A in the Seads of Ziziphus jujuba and Its Quality
Grading Standard

WEN Zishuai, LI Xinrui, MU Panpan, SONG Junna, ZHANG Yanzhao, ZHENG Yuguang, YAN Yuping, MA
Donglai(College of Pharmacy, Hebei University of TCM, Shijiazhuang 050200, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of spinosin and jujuboside A in the seads of
Ziziphus jujuba, and to investigate its quality grading standard. METHODS: HPLC-ELSD method was adopted. The separation was
carried out on Inertsil ODS-SP column with mobile phase consisted of acetonitrile-water (gradient elution) at the flow rate of 1.0
mL/min. The column temperature was 30 °C, the temperature of drift tube was 90 °C, the flow of carrier gas was 2.9 L/min and
injection volume was 20 pL. The thickness, width, length and 100-grain quality of the medicinal materials were used as indicators
to investigate the appearance traits. SPSS 22.0 software was used to analyze the correlation of the contents of spinosin and
jujuboside A, its appearance traits with the quality constant of TCM, and establish a quality classification standard for the seads of Z.
Jjujuba. RESULTS: The linear range of spinosin and jujuboside A were 1.03-6.18 pg/mL (#=0.999 7), 1.05-6.30 ug/mL (+=0.999 8);
the limits of quantitation were 0.171, 0.174 pg/mL, respectively; the limits of detection were 0.052, 0.053 pg/mL, respectively.
RSDs of precision, stability and reproducibility tests were all lower 2% . The recoveries were 99.01%-102.97% (RSD=1.39% ,
n=6), 97.94% -101.03% (RSD=1.13% , n==6) , respectively. Correlation analysis results showed that the length, width,
100-grain quality spinosin content and jujuboside A content of the medicinal materials were positively correlated with the quality
constant of TCM. The results of quality classification for 30 batches of medicinal materials showed that S1-S4 and S7-S12 were
first-class products; S5, S6, S13-S17 and S20-S30 were second-class products; S18 and S19 were third-class products.
CONCLUSIONS: Established content determination method is simple, precision, accurate and stable, and can be used for
simultaneous determination of spinosin and jujuboside A in the seads of Z. jujuba. Established quality grading standard of the seads
of Z. jujuba can be used to evaluate the quality.

KEYWORDS The seads of Ziziphus jujuba; Spinosin, Jujuboside A; HPLC-ELSD; Content determination; Quality constant;
Quality level
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2.1.1 AR A&MF 3% : Inertsil ODS-SP (250 mmx
4.6 mm,5 pum) ; A : SN (A)-7K(B) , BEEEVERE (0~
5 min, 15%A—25% A ; 5~20 min, 25% A—30% A ; 20~
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Tab 1 Source of samples

B g [E5si) TasLietel %%
sl HBlA e WILEET 20184E 68 ] —%
) JUBR WILEE 20184 6-8 A —%
3 IRRE) WAL 2018468 —5%
s4 IR WILE 20184E 68 f1 —5%
) iz AL ER 20184E6—8 ] —%
56 ifif= IR 2018468 1 —%
s7 1R WAL R 2018468 —5%
58 I WAL 20184E 68 f1 —5%
59 LT WILEET 20184E6—8 ] —%
510 TG THENTY 2018468 ] —%
sll llds TN 2018468 —5%
s12 LA TRENTH 2018468 f1 —5%
s13 A7 WILEET 20184:6-8 A -
Sl4 JUBR THENTY 2018468 A &
s15 pIe(4i WEE 2018468 A %
516 LA WIEE 2018468 f1 -5
s17 pBAZ] WILEET 20184:6-8 A -
S18 IR THENTY 2018468 A =%
519 I e 2018468 =%
520 ke WAL 201846-8 /1 B
s1 LTHM WILEET 2018468 /] 5tk
2 LTEM LR 20184681 5%
23 IITEEN WAL 2018468 A B
24 IITiipEs e WAL ER S 2018468 f1 B
825 T ot 2018468 5tk
526 R T b E T 20184E6—8 ] 5%
s27 W B 2018468 A Bl
28 IRRE) THEMTY 2018468 f1 B
529 BAZ] i Exn 20184E6—8 ] Gtk
530 IR FRENT 2018468 A 5%

2.1.2 IRA X RSB 43 R B PR IO K A
FX IR 1.03 mg R AT A XSRS 1.05 mg, BT[]
— 5 mL S, o EE S A O A R R AR
PR A AT A B e 73 518 0.206,0.210 mg/mL #Y TR
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Fig1 HPLC chromatograms
P15 FE R y=281.45x+172.19 (r=0.999 7) , FR &~ I 1T
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B, ZEIR M R R R AR A WA RSD 431
$91.03% ,1.25% (n=06) , F LG LI
2.1.9 RUEMIRE  BC2.0.37W0 R R AR (R
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0.098% .0.097% ,RSD 435114 1.07% .0.96% (n=6) , 3%
Wiz R R AT
2.1.11 A BCRIE R PRI MR R (G5
S1)1.0 g, 64, Jin A — % it BT A %) BE SV W, %
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W32,
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Tab 2 Results of recovery tests(n==6)
i R, PRI, AR, R, AOREREMTR,  PEMEERICE, RSD,
e g mg mg mg % % %
WEiEZ L0003 098 L0l 201 101.98 10099 139
10005 0.96 10198 100.99
L0004 097 L1 20l 102,97
10002 098 10019 99,01
10000 099 101 200 I
10002 097 019 |
BERHEA 10003 097 097 1% 100.00 10000 113
|
I

10002 098 097 195
10004 098 097 1.96
10005 097 097 1.92 97.94
10003 096 097 1.93 100.00
10002 097 097 1.95 101.03

21,12 FRMTERIE  AREIRBES AR, B
1.0 g, #%2.1.3" W0 J5 ¥ il s s b 8, i 2,117
TN QR A FREREINE , S TR 3 0K, 10 s T R4
PRuERTZIE TR R S, SR IR 3,
R3 HREBVNELER(n=3,%)
Tab 3 Results of content determination of samples
(n=3,%)

%5 kiR R A #5 IR B A
S1 0.098 0.097 N 0.081 0.071
§2 0.093 0.092 S17 0.080 0.070
$3 0.089 0.099 SI8 0.063 0.061
\ 0.083 0.091 S19 0.055 0.053
§5 0.087 0.088 $20 0.081 0.072
S6 0.082 0.083 §21 0.083 0.075
§7 0.088 0.105 22 0.085 0.078
] 0.091 0.086 23 0.082 0.081
9 0.093 0.089 S24 0.083 0.082
S10 0.090 0.085 §25 0.081 0.072
Si 0.089 0.091 §26 0.076 0.078
S12 0.080 0.088 827 0.088 0.074
S13 0.073 0.065 $28 0.081 0.075
S14 0.079 0.067 §29 0.085 0.083
SI5 0.078 0.059 $30 0.079 0.081
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2 AHATRA /N, B E 100 RRE L i B, LA IFSS
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R YR KB A TR 3 vk UL IME SR T
O3 2 — BT RPN R A, A TR 3R, B
i, 2558 W3R 4,
2.3 BECHREEH

2k T BURSE TR TR S S EON A U8 B
TR TFLEE T 25 SR i, o i AR
RITREGER R, AF9E S 25 A Sk
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R4 ERIMREERNELER (n=3)
Tab 4 Results of appearance indexes of samples(n=3)

®> HmREFHNESR
Tab 5 Results of quality constant of samples

45 JERE mm i mm K, mm AR g
Sl 294 573 43 478

2 299 5.86 761 523

S3 294 5.03 745 496

S4 296 582 720 547

S5 315 570 741 522

S6 294 575 745 534

S7 288 599 726 517

S8 286 579 731 532

9 2.86 585 725 537
S10 290 592 11 470
NI 2.62 576 744 574
S12 283 575 746 5.16
SI3 291 521 6.46 387
Sl4 2.68 532 724 3.09
N§ 2.69 507 649 427
S16 301 52 6.61 452
S17 21 511 6.11 438
SI8 253 491 6.00 3.16
S19 240 456 578 321
S20 280 536 6.89 425
21 274 5.10 643 449
$22 271 558 6.87 473
$23 291 553 6.60 475
SA4 274 558 707 469
S25 2.84 521 6.95 480
S26 281 576 729 473
27 283 535 6.88 456
S28 282 529 6.5 450
$29 262 5.16 6.40 489
S30 219 532 6.78 4.62
JE b R JRERE R TR KA i A () TR A

cp%nab

AZT( K, e WARR I &5, p HIRAA %
139 < /AN W S| I s S S N AN

B2 BE{CHRERE
Fig 2 Shape model graph of the seeds of Z. jujuba
T SN G A L S R A, AR TR A
2015 4F i FE 24 3t ) (— 30 AL A R 5 e BR E L
B2 T IR B B i 3% - IR S 47 A=8:3), 705l
TR A A R X 5 R (40) B o R R

u%xwm=§4ﬁ$Aw@$tﬁﬁﬁﬁﬁwmm
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max

QI e

HEZED; 201945 30 45 20 1

o TORE mECEMA  WECRW  WECAR  AAEE
[T REEH i
S1 142 140 0.65 94.20 3
2 139 137 0.63 91.30 4
$3 127 141 0.63 91.30 5
4 118 129 0.58 84.06 10
$5 L17 118 0.54 78.26 12
S6 119 121 0.55 9.1 11
S 133 159 0.69 100.00 1
8 135 127 0.59 85.51 9
9 138 132 0.61 88.41 7
S10 142 134 0.62 89.86 6
St 1.46 149 0.68 98.55 2
S12 121 133 0.60 86.96 §
S13 (.84 0.75 0.36 5217 2
Sl4 114 0.96 0.46 06.67 19
SIS 0.95 0.72 0.36 5217 2
S16 0.93 0.81 0.39 56.52 25
S17 0.90 0.79 0.38 5507 26
SI8 0.73 0.71 0.33 4183 29
S19 0.08 0.58 0.20 2899 30
20 1.07 0.95 045 65.22 21
21 1.00 0.90 043 6232 Al
2 120 110 0.52 75.36 15
§23 1.04 1.03 047 68.12 18
S24 120 L18 0.54 7826 13
825 1.04 0.93 0.44 03.77 2
§26 114 L17 0.53 7681 14
27 114 0.96 0.46 66.67 20
S28 1.00 0.92 043 6232 24
29 1.07 1.05 048 09.57 16
$30 1.02 1.05 048 09.57 17

2.4 MAXMESH

241 FRAYTAT RNy B H RS AR 5 R

FASEAE SRHTSPSS 22.0 B4 1) 0o TR A~ i B2 i &%

FRA I AT A TR HAMILRAR 5 B AR G

PRI, BRI 6.

®6 BECHAUASREEHSIAER SEH1E

ES i

Tab 6 Related coefficient of quality constants of ac-

tive components in the seeds of Z. jujuba with

apperance traits and contents

i} e jiis kI [l i
MRERRERR s 08T 086" 0.730"" 0.909"
PRCEFAREES  0450° 095" 0sn” 0779 0954

:*P<<0.05,"*P<<0.01
Note: *P<<0.05, **P<<0.01

F12% 6 AL A1, FRA AR SR K L R
ARON I S TR R B AR SRR A it A X
(P<0.01). #AEhr5ARORI T H SR/ MY
IR SR A 28O 5 > G > > TR i > R
HL2 5 FE i 05 TR A 5 (5 B2 A AR S AN Knl 22
M%), RIVER AL A0 o & By i BB B BB |
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Tab 7 Related coefficient of relative quality constants

of the seeds of Z. jujuba with apperance traits

and relative quality constants of effective com-

ponents
- " " WHREM 2 A
b Ei:3 43 i =%
TDT/F 75 )% K ﬁ*\iﬁﬁm Nﬁ%ﬁ;& *ﬁﬁfﬁ%ﬁﬁ
B AR 04967 09417 0.894™ 0790 0.825°" 09427
7 P<0.01

Note: **P<<0.01

HH 2R 7 RIAL, BRI R S KRS E R i
Hr Ko vt Z RN BT AR R A TR A MR BT e A
SR X6 ot 8 B A DG 3 e 2R L(P<<0.01) .
GRS TR A AR 5T 1 8 BORE DA R/ N B Ry R
AT IRAT A AR BT B> TR > K > v R A
Xof JoT e A > R > R, HL S R B AL
SR IEAH S R EE A SCHEAR R AT Z 8% ), BIRE{ 21T A
EPONI TN R G YN N e N 4 NI )4 T EPO)
JoT et HIOBR K | R T SRR, R A X BT A A
R
25 REZERXS

W 30 LR A RE S 14 435 i B (A% ) HEA T HE
P (WLER5) , [R]EZ 2 R G SCRR! ™ A v i A ) ol o 5
RIS FRUE : A% =80% h—5%, >50% ~<80% HJ —.
ar <509 04, ZERL 30 HERE L S1~S4.S7T~S12
Jy—Z k5 S5.86,S13~817,S20~S30 iy 254 ; S18,
S19°H =55 o ASEGAE S HLTY SR URAFAE LR 3
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Fig 3 Typical apperance traits of the seeds of Z. jujuba
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AR 53 AR5 BT e BB AHOC BSOS s 5
WA R LT PE rh 256 B ™, Rk, AR 5T R
HPLC-ELSD 3 [F] B 0 i 2 4~ 7 B i 22 PR A 18,
ARSI, iR oy Th 2 i A AR A
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rh 2 o R A P N T 2 AR R R 25 IO
FEARENFSE, At pE Rz SR AN UG X e 2 A
FEHE T JE AR i w] IR AT AR B 7 A, th T
TR FFIEAM  INERIREERR , A R 2% ik
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B RO TR A AR 5 A RO A AR G, AT
DB b B i 7 BH UM i 24 b I R Y 25 SRR A
AT AE 3 e R A At A ek UL 2 (MR
oY S — R R X 2 b T A TR . % TR
1 T HAEERAR R 28 2568 B S5 80 43 ST B AR
AR AT 45 R B, M R B 5 B A0
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K5 JEEAR AR, Fo s AT e W Fh 2R 20 A e 4
BIGE , NI BN F U BRI 7 R IR
LG R TH R G O, D UL R I IR AR R AR R I
i B
LRI a5 R B R 30 HEFE i H S1~S4,S7T~S12
F 45, S5.86.S13~S17.,S20~S30 Ky 45, S18,
S19°h =4 i, AR ST E MR ERAAAELE S HR
IR AT i Ry R A 1 MR ], A 3 RS — , R B0R
B RN AR
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PR ERR R RS MR, T R s R e
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i E AWM. I KaBPEFZRGESZMNT &, FRAARRIE, T AZR8B AR ERN, KA RI-TILAS KL
JEEMZ K GAG R BB A4S, SRR AKX el b A TR R AR -2 Bk JRIRAT ) BRBURE RBUAK A E KRR,
VAIK A W %S5 B A3 y 25 4R, KR Plackett-Burman X 36 5 it 4 % 5% BR &3 A 2.2 % @ 09 B 2, AR SR BRI HR 36 02 R AL BUE
6 H , A4 4 Box-Behnken vf B B RAL X BRGG IR T ¥, R BN TR E LM E % 0.012~0.036 mg/mL (r=
0.999 9) ;#4558 JE AE M F A MK 49 RSD 390 T 3% ; dw A w ol & 4 92.989% ~99.86% (RSD=2.71% ,n=6) . HALHTIFIEIR
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Optimization of the Extraction Technology of Total Flavonoids from Combretum alfrdii
LI Jinzhou, CHEN Yong, CHEN Zijun, LYU Peiqun, LIN Yugang, LU Huimin, HUANG Yanru (College of
Pharmacy, Guangxi University of TCM, Nanning 530200, China)

ABSTRACT OBJECTIVE: To establish the method for content determination of total flavonoids from Combretum alfrdii, and to
optimize the extraction technology of total flavonoids from C. alfidii. METHODS: Using aluminium trichloride as, chromogenic

agent, UV spectrum was adopted to determine the content of total flavonoids from C. alfidii. Based on single factor test, ethanol
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