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Determination of chemical consituents in Lycii Fructus from Qaidam Basin

WU You-feng' * MA Shi-zhen'’ TAN Liang' FENG Hai-sheng' LI Caixia'
(1. Chinese Academy of Science Key Laboratory of Tibetan Medicine Research Chinese Academy of Science Northwest Institute of Plateau Biology Xining
810008 China; 2. University of Chinese Academy of Science Beijing 100049 China)

ABSTRACT: AIM To determine the contents of chemical consituents in Lycii Fructus from Qaidam Basin.
METHODS Spectrophotometry was adopted in the content determination of polysaccharides total flavonoids and
carotenoid. HPLC was applied to the content determination of betaine and scopoletin. Kjeldahl method was used for
the content determination of protein. Then principal component analysis was performed. RESULTS The contents
of carotenoid betaine and scopoletin in samples from six growing areas showed obvious differences ( P <0. 05)
while those of polysaccharides total flavonoids and protein exhibited no obvious differences ( P >0. 05) . The con—
tents of various constituents in samples at three picking time also had no obvious differences ( P >0. 05) . The com—
prehensive score of principal components of samples from Delingha City was the highest followed by that from Ulan
County. CONCLUSION The quality of Lycii Fructus from Qaidam Basin from Delingha City is the best.

KEY WORDS: Lycii Fructus from Qaidam Basin; polysaccharides; total flavonoids; carotenoid; betaine; scopo—

letin; protein; principal component analysis
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o SPSS 19.0 N 2015 8 10 (
1)
o ( <50 C) .
1
Tab.1 Information of samples
/m
1 2015.8 3 056 98°02745. 5" 36°27737. 6"
2 2015.9
3 2015. 10
4 2015.8 2776 96°14°51. 7" 36°23°51. 8"
5 2015.9
6 2015. 10
7 2015.8 2 831 96°27729. 1" 36°2327.5"
8 2015.9
9 2015. 10
10 2015.8 2 800 94°55-50. 7" 36°2426.7"
11 2015.9
12 2015. 10
13 2015.8 2 836 96°46°36. 8" 37°19728.0"
14 2015.9
5 2015. 10
16 2015.8 2977 98°3856" 36°947°54"
17 2015.9
18 2015. 10
( 110833201205) . ( 2
100080200707) . ( 15042417) . 2.1
( 110768-200504) ( 2.1.1
) o N ( 9.52 mg 100 mL
) N ( 60 ~ 0.095 2 mg/mL
90 (3(:) Y Al AY AY AY A) o
N . ( 2.1.2 0.1.
) .« Sevag ( 0.3. 0.5, 0.7. 1.0 mL 25 mL
=4:1), ( 2.0 mL 5%
=1:5) o 1 mL 5 mL
Agilent 1260 ( Agilent
) DAD ; Varian Cary 300Bio - 490 nm
- ( Varian ): Kjeltec [ (X)
8400 ( ), AGI135 (Y) Y=
( Mettler-Toledo ); UPE-II 40L 14.403X +0.024 (r=0.999 7) .
( ); SL-500A 2.1.3 0.500 g
( ); 150 mL 75% 1h
HH-84 ( 75% 2-~3
); TGLA6C ( ); 100 mL 1h
RV40 ( IKA ) o 250 mL
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2-~3 2.4.2
o 2.0 mL 5 mL 5.21 mg 10 mL
Sevag 521 pg/mL o
9 000 r/min 5 min 2.4.3
260.5. 130.25. 65.13. 32.56. 16.28 ug/mL
’ 5 pL “2.4.1”
“2.1.27 o o (X)
2.2 (Y)
2.2.1 Y =252.553X+4.592 (r=0.999 7) 0.081 ~
14. 40 mg 100 mL 75% 1.303 pg o
0. 144 0 mg/mL “2.4.17 6
o RSD  2.21% ;
2.2.2 1.0, 6 “2.4.47
2.0, 3.0, 4.0, 6.0 mL 25 mL RSD  0.05%
5% 1.0 mL 6 min ; 0. 2. 4., 8.
10% 1.0 mL 6 min 16. 24 h RSD  1.63%
40% 1.O0mL 75% 24 h ;
60 C 10 min 6
510 nm o “2.4.1”
(Y (X) 92.41% RSD 1.30% -
Y=0.462X -0.011 (r=0.9999) , 2.4.4 1.000 g
2.2.3 2.000 g 50 mL 20 mL 45 min
150 mL 75% 30 mL 1 h 25 mL
50 mL 75% 2 1.0 mL 7 mL
2.0 mL 25 mL 4.0 mL 4 °C
“2.2.27 o 0.45 pm o
2.3 2.5 !
1.000 ¢ 150 mL 60 mL 2.5.1 Agilent Zorbax XDB-C,q
- (2.6:1) (250 mm x 4.6 mm 5 pm); 0. 05%
Na,SO, (35:65) : 1 mL/min;
100 mL 2~3 30 C; 344 nm; 10 pL.
( 0.2 ~0.8 2.5.2
) - o 1.50 mg 10 mL
o 150 pg/mL
9 . i
1000 xAxVxn 2.5.3
© 2480 xm, 37.50. 18.75. 6.25. 3.13. 1.04 pg/mL
m A v 10 pL “2.5.1”
n m, ° o (X)
2.4 10 (Y) Y =
2.4.1 Hypersil NH, (250 mm x 4.6 mm 4.122X +8.690( r =0. 999 9) 0.010 ~0.375 pg
5 pm) ; - (83:17) o
; 0.7 mL/min; 30 C; “2.5.17 6
195 nm; 5 nlo RSD  1.75% ;
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6 “2.5.4” 10 >
RSD 0.27% 8§ >9 10 1.210%; 9
; 0. 2. 4. 8. 16. 24 h 0.615% . 2,
RSD 1.74% 3.5
24 h : 160. 9 mg/kg;
6 110. 4 mg/kgo
“2.5.1” 8 >9 >10 8
96.38% RSD 1.39% . 201. 8 mg/kg; 10
2.5.4 0.500 ¢ 76.41 mg/kg. 2
100 mL - (4:1) 3.6
50 mL 80 C 1h o 12.59%;
10.39% ., 10
10 mL 13.63%; 9 8.969% .
0.45 pm o 2
2.6 0.600 g 2 (n=3)
2.0 g Tab.2 Results of content determination of various constit—
10 mL 1h uents (n=3)
420 °C / / / / / /
0.049 3 mol /L % % (mgel00gT) % (meks) %
’ 1 3.430 0.584 238.9 0.707 146.0 10. 94
2 2,491  0.603 226.1 0.634 137.9 11.34
. 32218 0.335 211.4 0.948 94. 84 13.47
4 3.863 0.509 184.0 0.821 201.8 10. 08
5 2,133 0.444 220.0 0. 663 188.5 9.780
1 > 6 2.246  0.379 202.7 0.856 92.36 11.32
1. 8% 4 » 72,636 0.643 300.0 0. 806 144.3 12.03
8 2.873 0.538 211.0 0.676 128.6 11.34
. 9 2,413 0.540 272.5 0.836 82.76 11.68
3.273%; 2.469% . 8 10 3.266 0.478 249.0 0.811 166. 8 10.91
3.430% 112,669 0.442 178.6 0.615 126.3 8.969
9 2.133% . 12 2.520 0.454 232.1 0.877 76. 41 11.72
13 3.079 0.454 355.1 0.773 145.3 13.34
2. 14 3.290 0.446 209.3 0. 900 103.3 12.34
3.2 15 3.451 0.447 316.5 0. 969 82.65 12.09
0.574% ; 0.419% . 16 2.730 0.425 321.5 0. 848 159.5 12. 09
17 2.266  0.498 242.9 0.641 90. 99 10.53
8 18 2.412  0.333 228.2 1.210 90. 31 13.63
0.643%:; 10 0.333% .
2. 3.7
3.3 3.7.1
293. 6 mg/100 g;
202.2 mg/100 g. 8 SPSS 19.0
355.1 mg/100 g; 3.
9 178.6 mg/100 g. 70% 0.3
2 °
3.4 . 3.7.2 3
0.30% { »
. 4, 0.9 3
0.900% ; 0.763% . Z, ~ Z,
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Tab.3 Correlation coefficient matrices of various constitu— Tab.5 Comprehensive scores of principal components
ents Z, Z, Z, 7
1 -2.630 1.125 0. 289 -0.793 12
2 -2.340 -0.179 -1.104 -1.205 16
(X)) 1000 0.262 0.118 0.040 0.362  -0.085 3 3.896  -1.394 0.203 1.341 3
(X,) 0.262 1.000 0.153 -0.582 0.320 -0.333 4 -3.477 0.2l 2450 -0.897 14
(X)) 0.118 0153 1.000 0.146 -0.018  0.480 > 2690 —1343 S04 123 v
6 1.545 -2.051 0.028 0.167 8
(X,) 0.040 -0.582 0.146 1.000 -0.421  0.719 ; 0993 L777 _1337 0011 0
(Xs)  0.362 0.320 -0.018 -0.421 1.000 -0.424 g _L704  -0.971  -0.177  -0.810 13
(Xe) -0.085 -0.333 0.480 0.719 -0.424 1. 000 9 0. 841 0.034 -1.287 0. 155 9
10 —-1.427 0. 825 0.924 -0. 256 11
82.095% o 11 -2.909 -2.291 0.320 -1.719 18
4 12 1.628 -0.869 -0.355 0.421 7
Tab.4  Characteristic values and variance contribution 13 1,232 2.692 - -0.587 1.065 4
14 1.214 0.121 1. 044 0.708 5
rates of principal components 15 2 292 1. 849 0.314 L 455 )
/% 1% 16 0.819  1.381 -0.179 0. 645 6
1 2.526 42.107 42.107 17 -0.958 -1.288 -1.339 -0.925 15
2 1.430 23.839 65. 946 18 5.607 -0.634 0.903 2.355 1
3 0. 969 16. 149 82. 095
4 0. 591 9.847 91.942 10 > 8
5 0.326 5.434 97.377 >9 8 >9 >
6 0. 157 2.623 100. 000
10 &
3.7.3 2015 { » °
Z, = —0.282X, -
0.677X, +0.265X; + 0.861X, —0.684X; + 0.842X,
Z, =0.641X, +0.4X, +0.781X, +0. 139X, +0. 29X, +
0.383X,. Z, = 0.616X, — 0.394X, — 0.437X, + .
0.369X, +0. 312X, - 0. 098X, .
; 1 § )
M 1985.
. 2
’ 7. 2014 35(2): 210213.
3 Wang ] HuY Wang D et al. Sulfated modification can en—
° hance the immune-enhancing activity of Lycium barbarum poly—
3.7.4 “3.7.3” saccharides J . Cell Immunol 2010 263(2): 219-223.
7 =0. 4.2]Zl + 0.238 Z, + 4 Mao F Xiao B Jiang Z et al. Anticancer effect of Lycium
0. 161Z3 . barbarum polysaccharides on coloncancer cells involves GO/Gl
5 3. 15. 18 phase arrest J . Med ()ncol‘ 2011 28(1): 121'—126.
5 Wang C  Chang S Inbaraj B S et al. Isolation of carote—
2.5. 11 ° noids flavonoids and polysaccharides from Lycium barbarum L.
o and evaluation of antioxidant activity J . Food Chem 2010
4 120(1) : 184492.
. . . 6 Amagase H Farnsworth N R. A review of botanical character—
istics phytochemistry clinical relevance in efficacy and safety
’ of Lycium barbarum fruit ( Goj) J . Food Res Int 2011 44
° (7): 17024717.
N N 7 2015
S . : 2015.
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HPLC 2
( 300070)
Ziziphi spinosae Semen HPLC 2 o
10 HPLC o Agilent TC-C 4 (4.6 mm x
250 mm 5 pm); 0.1% ; 1 mL/min; 30 C; 280 nm.
HPLC 10 8 ( - N .
6" -pyridyloylspinosin. 6" - . 6"- . 6"- ) o 6"—
15.00 ~40.00 pg 5.00 ~14.00 wg ( RSD)
100.5% (1.6%) 100.4% (1.6%) - N N
: ) ; ;67— ; HPLC
: R284.1 A © 10014528(2017) 05-0989-04
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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-C g column (4.6 mm x250 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-II  glucosylvitexin isospinosin spinosin 6" -pyridyloylspinosin 6" -p-hydroxybenzoylspinosin
6" Heruloylspinosin 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 g 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.

KEY WORDS: Ziziphi spinosae Semen; flavonoids; spinosin; 6”feruloylspinosin; HPLC fingerprints
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