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Abstract: Objective To study and compare the content of two flavonoids and two saponins in Ziziphi Spinosae Semen from seven
major producing areas in China, and to provide high quality sources of medicinal materials. Methods Investigation and sample
collection of seven major production areas were carried out in 2016 and 2017 and a total of 74 samples were collected.
UPLC-UV-ELSD liquid phase method was used to determine the content of two flavones, spironol and 6"’-ferulinyl spironol, as well
as two saponins jujuboside A and jujuboside B. Results In 2016 and 2017, the content of spinolin in the samples was 0.052%—
0.102% and 0.049%—0.144%, respectively. The content of 6"-ferulinyl spironol was 0.021%—0.072% and 0.026%—0.088%,
respectively. The content of jujuboside A was 0.016%—0.061% and 0.033%—0.054%, respectively. The content of jujuboside B was
0.008%—0.046% and 0.005%—0.046%, respectively. Conclusion By correlation analysis, there was no significant difference in

the content of each component among the seven major production areas. The producing areas with high spinosin content are Linfen,
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Shanxi (including Daning and Jixian), Shexian, Hebei, Qian’ an, Hebei, Qingyang, Gansu, Meixian, Shaanxi, Heyang, Shaanxi, Jianchang,

Liaoning, and Jixian, Tianjin. The producing areas with high content of jujuboside A are most places of Shandong province, Neiqiu, Hebei and

Weinan, Shaanxi. Considering the content of two kinds of components, Shandong Province is generally high and has little change. The

correlation analysis also showed that the content of two flavonoids had good correlation, but the content of two saponins had poor correlation.

Key words: Ziziphi Spinosae Semen; spinosin; 6'"-ferulic acid spinosin; jujuboside A; jujuboside B; UPLC-UV-ELSD; content
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Fig. 1 UPLC of four components in Ziziphi Spinosae Semen
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Table 1 Linear equation, correlation coefficient and linear
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6" BB T E 7=2.534 X 107 X+186 526 0.9995  24.38~390.00
BRA BT A ¥=1.472 X+7.590 09997 27.20~435.20
BRA BT B ¥=1.284 X+7.330 0.9984  12.60~200.80
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RIS ST R 6P BEBE i s R . Bl
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YIRS AN 99.72% 101.62%. 97.21%-
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F R R AR P 0T Rz 1 2 1) TR 0 BUTE 0.052%~
0.102%, 6"-BZRIEIT R = AE 0.021%~0.072%,
FRA -2 A 1E 0.016%~0.061%, B2 &~ 21 B /£
0.008%~0.046%. 2017 5= FAFE S i e i &
TE 0.049% ~ 0.144% , 6"'- ] B4 Bk #r 7 i & 1
0.026% ~ 0.088% , R E(-2H A 1£ 0.033%~
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Table 2 Content determination of two flavonoids and two saponins in Ziziphi Spinosae Semen in 2016 (n = 3)

o - v o JRE 5%
PR i WRS s o mmhEgE | WA EA AL GEB
FALF=IX LR DB16-1 0.081 0.056 0.046 0.023
TRk DB16-2 0.075 0.051 0.046 0.019
LT o 5 DB16-3 0.077 0.046 0.050 0.025
TR DB16-4 0.055 0.021 0.016 0.012
LT DB16-5 0.082 0.047 0.024 0.012
AR 72X R 5r WS16-1 0.081 0.050 0.053 0.018
g WS16-2 0.091 0.048 0.061 0.018
R G e WS16-3 0.079 0.049 0.054 0.022
AR5 e WS16-4 0.079 0.055 0.049 0.021
L RS WS16-5 0.082 0.066 0.052 0.023
1 AR WS16-6 0.085 0.048 0.057 0.023
IR WS16-7 0.092 0.049 0.061 0.028
1 R I WS16-8 0.089 0.051 0.062 0.040
1 T WS16-9 0.079 0.042 0.050 0.028
R I WS16-10 0.092 0.072 0.045 0.023
R WS16-11 0.083 0.053 0.056 0.029
R WS16-12 0.088 0.051 0.061 0.018
IFN=E WS16-13 0.081 0.042 0.045 0.018
IE R3] WS16-14 0.087 0.053 0.054 0.021
WHEEF WS16-15 0.084 0.052 0.060 0.024
AL 2= X WL G N ZH16-1 0.082 0.061 0.056 0.028
WALAEFRETTIK ZH16-2 0.060 0.042 0.052 0.024
T FE 1% B ZH16-3 0.089 0.060 0.049 0.024
AL L= X L TS16-1 0.078 0.055 0.034 0.016
LR L TS16-2 0.081 0.046 0.032 0.008
Bl = (X L] SAX16-1 0.078 0.043 0.044 0.046
(S SAX16-2 0.077 0.054 0.031 0.011
o 1 i SAX16-3 0.097 0.035 0.024 0.016
SR SAX16-4 0.077 0.061 0.054 0.029
P~ X 1 P51l SX16-1 0.081 0.061 0.045 0.015
ipi Ny SX16-2 0.075 0.034 0.030 0.009
P K T SX16-3 0.085 0.049 0.034 0.014
P51 v 5 B SX16-4 0.102 0.049 0.047 0.011
PGl v 5 & SX16-5 0.095 0.056 0.045 0.015
1 G 22 Ry SX16-6 0.083 0.040 0.033 0.014
1 75 25 1 T U $X16-7 0.069 0.051 0.023 0.012
WP B ESFA SX16-8 0.073 0.051 0.032 0.010
PR 2 B RERA SX16-9 0.052 0.031 0.026 0.013
L PEZE I R FH % SX16-10 0.078 0.041 0.034 0.010
MIGiTERe SX16-11 0.067 0.031 0.041 0.011
Hil =X Hl GS16-1 0.078 0.058 0.044 0.011
Hil GS16-2 0.069 0.058 0.033 0.008
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Table 3 Content determination of two flavonoids and two saponins in Ziziphi Spinosae Semen in 2017 (n = 3)

N . b FRES %
= i WIS —pyex cmmnuAtE  MELERA  MELGRD
FALF=IX LT DB17-1 0.053 0.045 0.035 0.005
LTWERE DB17-2 0.065 0.053 0.039 0.009
UTHE DB17-3 0.126 0.085 0.048 0.007
HiFiiars HITiYES SX17-1 0.049 0.032 0.050 0.010
WP I v B R SX17-2 0.112 0.084 0.048 0.016
374 SX17-3 0.054 0.041 0.038 0.007
B = X Bl B SAX17-1 0.078 0.059 0.042 0.011
ok 7 5 3 SAX17-2 0.079 0.056 0.044 0.006
Bk 7 A B SAX17-3 0.101 0.067 0.049 0.009
=X WZRSEZE A 8 SD17-1 0.064 0.026 0.033 0.019
W ZR A T CQSD17-2 0.079 0.057 0.036 0.008
W ZR I T i K B CQSD17-3 0.083 0.050 0.046 0.013
ARG KIEX TS CQSD17-4 0.089 0.056 0.046 0.014
Hil=X HR BB T 7 B CQGS17-1 0.080 0.045 0.046 0.007
R R BH T R GS17-2 0.107 0.069 0.052 0.010
HilrrEm R 8 GS17-3 0.078 0.048 0.044 0.007
TR X TR =TT R HN17-1 0.078 0.053 0.043 0.012
T AN T HN17-2 0.088 0.059 0.054 0.007
TR =Tkl R B HN17-3 0.085 0.064 0.047 0.016
WAL =X AL LE = TS17-1 0.096 0.044 0.041 0.009
K H ] B TS17-2 0.099 0.055 0.045 0.010
WAL LE & TS17-3 0.071 0.051 0.047 0.006
AR R X A KT KR ZH17-1 0.088 0.042 0.051 0.021
LA ZH17-2-1 0.069 0.053 0.039 0.010
LA ZH17-2-2 0.072 0.052 0.036 0.017
LA ZH17-2-3 0.058 0.047 0.033 0.019
B[ 2 ZH17-3-1 0.144 0.086 0.038 0.009
B[ 2 ZH17-3-2 0.137 0.088 0.038 0.010
AL B ZH17-3-3 0.128 0.080 0.046 0.010
JEntiE L ZH17-4-1 0.080 0.041 0.038 0.022
JeRtfEE L ZH17-4-2 0.066 0.037 0.033 0.019
JeRtiEE L ZH17-4-3 0.079 0.032 0.038 0.037
z4 2016 FRRFREETHEER (x+5,n=3)
Table 4 Average results of content in different producing areas in 2016 (x£s ,n=3)

7 B 2/ % 6""'- BT BRIk 107 2 R/ Yo FRA B A/% R~ BH B/%
HALEIX 0.07410.011° 0.04410.014* 0.037£0.015° 0.01840.006"
PR IX 0.078+0.014° 0.04510.010* 0.0381+0.015" 0.01240.002°
B vh 77 X 0.08240.010° 0.0481+0.012° 0.038£0.014® 0.02610.016"
IR =X 0.085+0.005* 0.052+0.008* 0.062£0.006° 0.024+0.006*
Hi=X 0.074+0.006" 0.058+0.001* 0.039+0.008% 0.01040.002*
WAL 2 X 0.080+0.002° 0.050+0.006* 0.033£0.003* 0.012+0.006*
AR 2= X 0.0774+0.015° 0.05440.011° 0.052£0.004° 0.02540.002°

ARTFRRRZEREFE, P<0.05

Different letters indicate significant differences, P < 0.05
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x5 2017 EREERESEFIELER (x+5,n=3)

Table 5 Average results of content in different producing areas in 2017 (; ts5,n=3)

FEX Wi B i %=/ % 6""-Bi BRI 7 Bz 1 R/ % FR A~ B A% FR A~ B B/%
R X 0.08140.039 0.061+0.021 0.045+0.007 0.007£0.002
=X 0.07140.035 0.052+0.028 0.050+0.007 0.011+0.004
B vt = X 0.08610.013 0.060+0.006 0.050+0.004 0.009£0.002
IR 72X 0.079+0.011 0.0474+0.014 0.045+0.008 0.014+0.004
R X 0.088+0.016 0.05440.013 0.053+0.005 0.008 +0.002
MR X 0.08340.005 0.059+0.006 0.054+0.006 0.012+0.004
WAL L X 0.08940.015 0.05010.006 0.04940.004 0.008+0.002
WAL 27X 0.092+0.032 0.05610.021 0.04310.006 0.01740.008
3 itie 0.445), {E 2017 FFEM AR R & IEAHR (HHK R

3.1 FRFEHEEESMESR
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K IBM SPSS Statistics 19 43 H7 #0443 B X6 42 1)
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32 2LHEMMA 2 XEFZHIEEXM

DARITA 7= 1 () B AR ot v 2 b B I AN 2 2
FER& BN FERE, ] IBM SPSS Statistics 19 437
BAFEAT 2 R 2 AN RS 2 TR AR D 1
Pro SiREoR, WrRvaam 6 -Fa BR M K vk 3= (1Y)
EEAE 2016 EREGTPARAEIEA G (MR RECH

08 0.839); IR REH A MRELCEHBMWER
1E 2016 FEFEMm PR S E EM KM (FHRRE
0.696), 2017 EFEM LR E MM X RECN
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