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Determination of chemical consituents in Lycii Fructus from Qaidam Basin
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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
KEY WORDS: Lycii Fructus from Qaidam Basin; polysaccharides; total flavonoids; carotenoid; betaine; scopo-

The quality of Lycii Fructus from Qaidam Basin from Delingha City is the best.
letin; protein; principal component analysis
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MRS N R EA R, PURERIENE & H S
AfE, FaE SPSS 19.0 B fE, b TAIE ™ M
KA SR AMIRC Ay, AR Hres &
PR ILBEE, OGO SR ) S 4t
— 2 PGSR AR

1 #MHE5EE

SGAARMIFC T 2015 4E 8 H 2 10 ARE (A
FRME ), Z ERA B v b e A P i B
CHIEFRAT ST 61 485 M IE Ao R BT ISCER B9 25 8+ 1
(<50 C) ., M), RABERPEE, BT+
Heas A

x1 #ERER

Tab.1 Information of samples

T SR KA [A] R/ m 2353 Sk

1 A8 22 B E H GV ER EA 2015.8 3056 98°0245. 5" 36°27'37. 6"

2 #B 22 L H A BID BR AT 2015.9

3 AR 22 B E H GV ER A 2015. 10

4 H 2% LS AR 7Y FU R 2015. 8 2776 96°14'51. 7" 36°23'51. 8"
5 HB 2% ELES N EE A 7Y FUA 2015.9

6 HB 22 BN RG VS BLA 2015. 10

7 FEA I — A 2015. 8 2 831 96°27'29. 1" 36°23'27.5"

8 T ARUE— KB 2015.9

9 AR UE—KBA 2015. 10

10 K IRAT RS 2015. 8 2 800 94°55'50. 7" 36°2426.7"
11 KIRARTE LY 2015.9

12 FIRART R ZEY 2015. 10

13 A T P S A R4 AR AT 2015. 8 2 836 96°46'36. 8" 37°1928.0"
14 LA WA T P Sk A B AR AT 2015.9

15 LA WA T MRSk R B AR AT 2015. 10

16 13,28 BIEAL 55 S WA 2015. 8 2977 98°38'56" 36°94'54"
17 22 BT 58 9 2LAR A 2015.9

18 522 BT 58§ 2LUR A 2015. 10

A BE (it 110833-201205) . AT (45 2 Ak

100080-200707 ) . FH3Emk (HL5 15042417) . £ HE
F MR (L5 110768200504 ) XJ it fh (v [ £ i
ymRENIERE) o O BN ikal (RS
FEMARAT) s TOKOEE, Ak (P a8 60 ~
90 C). WEE, HiR. AWMy, MR . WAHRRM. M
MRsh . A EALEN . BRI N Al (R A
AL TARAF); @Ak, Sevag il (=& H
Be s IETEE=4: 1), IRAEMAR (BIRH 5K
B=1:5) ¥oaAM,

Agilent 1260 /=0 AH G54 (S Agilent 23
H]), BdE DAD #M#%; Varian Cary 300Bio %Y 48
Hh-n] WL o3 6 A (&1 Varian 22 7] ) 5 Kjeltec
8400 2 H LR E RN (TEEARHI AR ) ; AGI3S
BT R (Fit Mettler-Toledo /A 5] ) ; UPE- [ 40L
AR (R SO A PR AR ) 3 SL-500A 5
WEDJRE R ML (WL B KRNI E HE) );
HH-S4 e IR K i (b St BT K 24 A R
23] s TGL-16C Bl ( B2 st B AR T )
RV-10 Jighe 78 &AL (T8 TKA A5 .

2.1 3@mbAENE
20101 KRR SRSV AS NS R HU 2 B T
9.52 mg, BT 100 mL &P, BaKEm, Hk
R, &5, A EEE 0. 095 2 mg/mL (X}
HE S VAT
2.1.2 ARAEIRZRZH] R RS O IR SA IR 0.1
0.3.0.5,0.7, 1.0mL, HF25mL HI{45,
IEBLEKANZE 2.0 mL, 5], A 5% 2R %
1 mLiIBA)G, ZZEAA S mLERR, #AERH
FIEWE, TR ERN, UAHBMIRA A, R
SEHN-1T UL 43 O O BE T AE 490 nm i K Ab 3E 47
SET o LIS HE B4 TR R R MR AR AR (X)), I
SRR AR (V) HEATEIA, SRS Y =
14. 403X +0.024 (r=0.9997)
2.1.3 WETE HEPREUEM 0.500 g, & T
150 mL #EIE3 R, i 75% BB e H 1 b, &f
UE, T5% ZEVEGIER 2 ~3 WK, R EHIEHY,
JnzZK 100 mL, B-Fhn#de Lim#Esk 1 h, BHE
Hi, HNEWHEREE 250 mL BT, sk
985
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VRIRHEIEI 2 ~3 IR, VRIRWB AR, K
BRZE, 75, HEBR2.0ml, T 5 mL
BEELCAF Y, i Sevag 3 59 i 24 4% 5 481 78 43 1R
4, 9000 r/min 53 N0 5 min, FF& a1 AE
EHBZMTNEANZ, KRS EE DR EEZREK
45 A HLAR ) G AR v Al B IR, %
“2.1.27 TR PRI 2 A
2.2 BREWASAFTNE
2.2.1 XM WOR & R RIS TR R
14.40 mg, BT 100 mL ST, 75% LERER
ZIE, $E5, RIS 0. 144 0 mg/mL [ %} HR
A
2.2.2 FrUEMhZestl FEEBBOT RRER 1.0,
2.0,3.0,4.0,6.0mL, BT 25 mL &4,
5% WAKFRENEE W 1.0 mL, JR%), & 6 min, 1
Jn 10% FSPRERE W 1.0 mL, F&5), (& 6 min, 4%
S 40% SEALEN 1.0 mL, 75% 2R RS 4,
FE5], 60 CK¥E 10 min, DA T BN 25
F1, £ 510 nm PR AN E OGRS . DLROGEE A
AR (Y), BT AR (X) T RIE,
EFRUEIIZE R Y =0. 462X -0.011 (r=0.9999),
2.2.3 WMPGETE HEPREEM 2.000 g, & T
150 mL #EIEHEH, I 75% 1830 mL, #7751 h,
g E 50 mL BRI, 75% ZEEEPEIEAR 2 K, W
BERZIE, 75, B 2.0 mL JER % 25 mL &
W, 920227 TR 5N R S A
23 AT M ELSA TR KBRS
1.000 g, ¥ ¥ 150 mL EZEHEIEM T, fmA 60 mL
AUHTEE-TOK CENRGVEI (2.6 1), 485, HH
PR, BHIEER, A K Na,S0, i}
U8 100 mL FR AR, WEYEHE AR SF 2 ~3
W, A, KiEYRE (FIREOGEETE 0.2 ~0.8
TWEIN) JEHERAN-RT UL S0 BT AT . 5K
At B . THERIY PR EA RS
iz A SR A 7 I A ke ik, AR

_ 1000 xAXVxn

2 480 x m,

Kb, m ARIE NREARE, A NROLE, VA
AT, n NRRERREL, my JRE R TR

2.4 #ESASAFN R

2.4.1 Hypersil NH, % 4E (250 mm x 4.6 mm,
5pm); KAZHE-/K (83 17) N, 5%
Jois (AR 0.7 mL/ming Al 30 °C; AR
195 nm; FEEES pl,

986

2.4.2 XTHRSLESWRH A R BRICHT S G HE
5.21 mg, BT 10 mL S, BB R 2 205,
FE5T, RS FTRDMCEE S 521 we/mL (0] HE A
2.4.3 ArERRER ] RSB O IR R,
i 5K 260.5, 130.25, 65.13, 32.56, 16.28 pg/mL
MRSV, S ul A G, 7 “2.4.17
WA TESRAF T . LAUEREE R AR AR (X)), 04
HBCA A bR (V) #4715 45 dE i 28
Y =252.553X +4.592 (r=0.999 7), 7£ 0.081 ~
1.303 g i Fl N ZePE R BRI, 2% B8 i) — X
WA, 16 “2.4.17 IO 5 F R UEkE 6 1K,
AR A RSD K 2. 21% , FBHEIG 2 B L 4T
HUR —RES 6 £y, $¢ “2.4.47 TR vkl 4 itk
AR, AR RSD 4 0.05% , REIZ T IL
FRMERL; WA REw, 70,2, 4, 8,
16, 24 h JEAE, MAS0EHFL RSD 4 1.63% , B
TRRAE 24 h INFRUE M R A5 RS 5 PR IBURIT S e & A7
HEHMERS 6 ), INA—E RN BAR, 75
“2.4.17 IS FM T E, DA AR R R
92.41% , RSD # 1.30% .

2.4.4 WEHY OKEEFREURE S 1.000 g, BT
50 mL AT, il 20 mL KBS 45 min, HUEE
25 mL g, KB EZIE, F5, B
1.0 mLIEVRE 7 mL B0 H, R MATK L
4.0 mL, #&5), BT 4 CkMhER, WHELD,
WL 0.45 wm SEFLIEBE U, BERESHT .

2.5 Auznhmapsag

2.5.1 %z} Agilent Zorbax XDB-C,, {0 i £+
(250 mm x 4.6 mm, 5 pm); LI H {E-0.05%
(35:65) M, SFEREUE; AFURE 1 mL/min;
FEIR 30 °C ;5 AT 344 nm; #ERERE 10 pL,
2.5.2 XPHRSESWRAHIAS RS PRIUR R N R T
HEAh 1,50 mg, BT 10 mL i, HEMmREEZ
B, FES), BIAS Uk 150 wg/mL (19 X RS
WL

2.5.3 ArMEIRER ] R BB BOT A, B
AL 37.50, 18.75, 6.25, 3.13, 1.04 pg/mL fy
ROV, BU10 WL 3 A@EAL, 7 “2.5.17 i
BIERMEFIE . DI AR AR AR (X)), T
B AL bR (V) BE45 WE, SArEM LR Y =
4.122X +8.690(r=0.999 9), 7£0.010 ~0.375 pg
TRl MM OC R R AP, K% B8 UIR] — X IR A TR
FE“2.5.17 TAFESRAF T HERE 6 Yk, DU A5 04 T AR
RSD 24 1.75% , FeHUERKG % R A HUE —FF



2017 4£5 A
£39% A5

TR %

Chinese Traditional Patent Medicine

May 2017
Vol. 39 No. 5

W6y, fi “2.5.47 TR 7l HhR B,
AT FL RSD 4 0.27% , £RWiZ I EER TR
b5 Wm]l—ftal A, 70,2, 4.8,16, 24 h
HERE, AT 0 T A RSD S 1. 74% , 3% WA WRAE
24 hNFEE RIS HEEMRBAESNES AT
HIEFE & 6 £, i A GE & OB W, TE
“2.5.17 TAGESME T IE, WA IR RDICR
96.38% , RSD #1.39% .

2.5.4 WY KR FREURE S 0.500 g, BT
100 mL KR, MAFB-EIR (4:1) B
50 mL, 80 C/KEH IR 1 h, B, 5k,
PR I B BB, R BT, 3Rk
PR f, 5672 % 10 mL B, MRREZIE,
FEAT, 0.45 wm PALIERT I8, SERESTHIT

2.6 BaReATMNE  KERBEM 0.600 g,
BFHEAE T, MAREGAMAR 2.0 g, HHEMA
10 mL kAR, AT, WA L1 h, WHALIR
J£420 C, b, RHEFEE, mEReAalIKRE
RACH EFRF AT E, A 0.049 3 mol/L Eh iRt
HEVE RO MR, DAV TR i s 7 R 2168

3.1 3#eAE AE=H. SREILSA AR
ZHMEARYET 1.8% , 76 (hEZM) ix
e, mAMMm MM AEE RS, N
3.273% 5 B ELRRAR, Ok 2.469% , 8 FI#F4 B
HHWBHEPFE R 2 S A s e, M 3.430% ;
9 F 02 B AR, O 2.133% , HAR DL
22,

3.2 EBEEASAE  WORUTRE R
W, A 0.574% 5 BB ERAR, 4 0.419% .
8 A il RPLr=HFE M B BB & A4 B im, N
0.643% ; 10 A &= Hy= &A%k, 4 0.333% , Bk
W2,

3.3 EME NESAE BT M2
B MNREA TR, H293.6 mg/100 g; A2 HIR
g B AR, T 202.2 mg/100 g, 8 H {84 MG ™
FERZSASE MR SA s, 43551 mg/100 g;
9 AMIRART = Hefik, 4 178.6 mg/100 g, HAKIL
22,

3.4 #MEBASRHET ORFEHL . RAEHIRE S Rt
S AR E T 0.30% , G (hEZ ) 5
Mo 22 B FER RS A e, A
0.900% ; #F>% B 5 H G851k, K 0.763%

A RAT 1A (R i B R S A RO 10 A >
8A>9 H, 10 HZ A M= HE, N 1.210% ; 9
HES KA =ik, 90.615% . BRI 2,
3.5 AEFNEASAET AL ESIINEUT R
AREFHNERES A e, A4 160.9 mg/kg; fESH
Mk, 4 110. 4 mg/kg. A RAMHIA R i Y
AEFARSHARYKKR A A >9 H>10 A, 8
A2 BB fe g, 4 201 8 mg/kg; 10 4%
IRART =R fik, 976.41 mg/kg, HARWIEL 2,
3.6 ZaReRE ELWMHMNERREA
iR, N 12.59% ; AR = BRI R A, A
10.39% . 10 A 522 B4 B S A /s, 8
13.63% ; 9 AARIRAT "5 fik, 4 8.969% . HAK
W2,

xR2 BHOSHEWELSER (n=3)
Tab.2 Results of content determination of various constit-

uents (n=3)

EW/ REE KPR/

Ak, AEENR EAR/

Y % % (mg+100 g~ 1) % (mg-kg™") %
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
6 2246  0.379 202.7 0. 856 92.36 11.32
7 2636 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
10 3.266 0.478 249.0 0.811 166. 8 10.91
11 2.669 0.442 178.6 0.615 126.3 8.969
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
14 3.290 0.446 209.3 0. 900 103.3 12.34
15 3.451  0.447 316.5 0.969 82.65 12.09
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
18 2.412 0.333 228.2 1.210 90. 31 13.63

3.7 ERH L
3.7.1 MRRBOER: O TIHFRAS AL B 8] R 24
MEERCR I 20, R ddntamife)s, M
SPSS 19. 0 A HEAT T 73 M, PR AR AH G 2R B0
BRI 3o HZRATHL, 2508000 PP 2Z 6] A R I A
KEKL, T0% MAEM(ER T 0.3, Al feAs it 2 [f]
KA
3.7.2 FRMBCEME  ORIEE 3 B, RAE
B WA R M A R R o i, 25
W4, mERATH, FHEERT 0.9 B9 WA 3
Al Wz~ Zy Ron, R BT R
987
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®3 BHOHEXRBER

Tab.3 Correlation coefficient matrices of various constitu-

x5 ERHNEERS

Tab.5 Comprehensive scores of principal components

ents i Z, 7 Z, z He¥
K s - -
Kl KEE 1 2.630 1.125 0.289 0.793 12
B Z B e  EAR
N s 2 -2.340 -0.179 -1.104 —1.205 16
ZH(X)) 1000 0.262 0.118 0.040 0.362 -0.085 3 3.896 -1.39%4 0.203 1.341 3
TR (X,) 0.2 1.000 0.153 -0.58 0.320 -0.333 4 -3.477 0721 2451 -0.897 14
, -2. —1.54 -0.141 -1.52 17
K% FE(X;)  0.118  0.153  1.000  0.146 -0.018 0. 480 5 690 543 0 523
N 6 1.545 -2.051 0.028 0.167 8
FRm(X,) 0.040 -0.582 0.146 1.000 -0.421 0.719 7 _0.993 LT7T  —1.337 _0.911 10
ARENEE(Xs)  0.362  0.320 -0.018 -0.421 1.000 -0.424 3 21,704 -0.271  -0.177 ~0.810 13
HEF(X) -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
iA 82.095% 11 -2.909 -2.291 0. 320 -1.719 18
x4 Iﬁiﬁﬁﬂf{ﬁ*ﬂﬁ%ﬁﬁki 12 1.628 -0.869 -0.355 0.421 7
. . oL 13 1.232 2,692 -0.587 1. 065 4
Tab. 4 Characteristic values and variance contribution 0
o 14 1.214  0.121 1. 044 0.708 5
rates of pr1nc1pal components 15 2.292 1. 849 0.314 1. 455 2
% FRIEMH 7 22 BTHRR /% )5 22 BT 5Tk R/ % 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 WAREZE, HybMEmSsaEWR K N 10 A >8
5 0.326 5.434 97.377 e S L [0 yfr
A>9H, KESEHNBESAEMKK KIS A >9 H >
6 0.157 2.623 100. 000

3.7.3  EMrRIAA KA REMTREEBIECA
PR G RE, BRI RSNN Z, = -0.282X, -
0.677X, +0.265X, + 0.861X, — 0. 684X, + 0. 842X,
7, =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, fHULA%n, 45—
BT TE R SRR ER (1 5 A R B a8 24, Bl
SRR 2 [ A B A DG s B R 2R
[E A GIEZ AW L ONIE- Y-y S PN iE )
DR ZHEA BORAAHDCHE ;. 5 = MU TE 2R
FHSEm A BRI 24, RIS 2R R
BRI AH G
3.7.4  ERSLGARS MR 93.7.37 TWUR4S
WA RN Z=0.421Z, +0.238 Z, +
0.1617,, VUFIFRORIE ™4 R4 48 15 A
MEEEAFor, ERNES, nTH3. 15, 18 SFEM
B, 2.5, 11 SHERBAL. L2600,
IR EA G = RE R B i, B2 Bk,
4 THE5%ie

A 4. MHIREE | SLRRAUKIRSZ
FRA R AR, AN P=H G SE A AR ML 208 .
W RS A R E N ERS, M b
.OAEm., AEEARSAENZER T I RE,
[ B AN [ R Al AR it P 25 WA AP — e 25 5%, 1B
988

10 Ao [, 2% e i v 22 15 00 Sk e 19 2 A
AT 2015 JR (R E 25 a) EOR, BARAT ST A
N, XTSRRI
ARARLGEVIE S HIME, SAITTE 2Rk
FOIME SRR R SR AT T, SRR

FEH,
S 30k
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[8] B =, 3L I, BKPHY, S5 ASE PRl R A S e [10]  XUsgiR, Faess, 88 B, % SOAAMACHER A H
Tt AMEEMY D ZESRT]. RAFYITRSIT FSRBAIIRE ], Jeibsissa, 2012, 29(2): 694-697.

K, 2014, 26(12): 1992-1999. [11] e, 8 58, BB, 55 SSRGS B A A 7
(9] dhz=mp, skEINI, XIdE. RIE =M A vh 32 22 2880 88 | PAREE NS EMWET]. RATWIER 5L,
ZBEANTLT]. & 5HL, 2015, 31(2) . 76-79. 2014, 26(12) : 2004-2007.

ER = {— | HPLC 54 B &3 & 2 M A 5 il E

w fe, #=mEF, X H, K I’
(REEMAFHFR, RETEARAWABHARELLRE, X# 300070)

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
250 mm, 5 pm); A EHAH & E-0. 1% EEER, MR VERL; MRFBUR & 1 mL/ming A2 30 °C; KN 9% 4 280 nm,
LR  HPLCIELUENETA 10 MG, JRde hH P 8 4~ (4R -1, $HMEM AT . SRR, WEEE.
6" -pyridyloylspinosin , 6”-X}¥EHIR ML Rz 1R 2% . 6”-F ML A2 il 2 . 67-X & TRET 1B ) o TR i A 67 -P 2l
TEIT B2 1A 3R 53 ) AE 15.00 ~ 40. 00 pg F1°5.00 ~ 14. 00 pg {0 B N LMK RIF, F¥mAE R (RSD) 433K
100.5% (1.6% ) F1100.4% (1.6% ), £5i€ iz VLM, 5. AIEE, W TR B i B s il o

KB MR EEN; Wi, 67-PUELEES R s HPLC FRa i

hESES. R284.1 XHEAPRERD: A NEHE: 1001-1528(2017)05-0989-04

doi;10. 3969/j. issn. 1001-1528. 2017. 05. 022

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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WFS B HE: 2016-06-27
E&WE: EFEAK/RIESES (81173530) ; Rt HARI#RE AT M H (12YFIZJC08100)
fEEENT: b 8 (1992—), B, #iLA, ORrmhh 2l E-mail; xiaovae201022@ 163. com
«EEMEE: & D (1968—), L, #Fz, WA, B8 250 B3kt X /E LTl . E-mail: qiaowei@ tmu. edu. cn
989



