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HE. BN 29T EUREREFE RAEEEEETHMRT R POl THAT LR R LI - TSI E
MR S AR A E ok K A 400 nm; KR B 2Ok AR & kT B E e A&, &4 A Merck Purospher®STAR NH, 4
(250 mm X 4. 6 mm,5 pm) ,AEAH THE - Kisik(85:15,V/ V), 7k A 1. 0 mL/ min, A0 %k K 4 195 nm, A28 %4 25 C,#A4F 4 10 ul,
HR OHEEHEE T, REFAW, 5B EF.D - DR AR ZIRIEA 2.5060~18.794 8 ng/ mL 56 B 1 5B E LM X R RAF
(r=0.9998,n=6) ;44 % 4045 % JE & M AL MK 25 R4 RSD 44K T 2. 0%; -F 3 At el £ 4 99.37%, RSD %5 0. 54%
(n=6) R REA 17.54~350.77 pg/ mL LA A LSEEREEXZRAF(r=0.9996,n=5) ;W% E . E LM A2 HiXE
25 R 09 RSD 3948 T 2. 0% ;-F 35 m AR el £ 4 100. 18%,RSD 1 0.53%(n = 6) £  Z7 ix MR T4 . A M4F, T A T8t T
A
KA AT A AT A S0 BHERG REAR R

Quality Standard of Fresh Lycii Fructus Syrup
TIAN Yu',WANG Qing?,QI Xihong’,HAN Sha’
(1. School of Pharmacy,Ningxia Medical University,Yinchuan,Ningxia,China  750004; 2. Ningvia Hui Autonomous Region Institute of Drug Inspection.,
Yinchuan , Ningxia , China 750001 )
Abstract: Objective To establish the quality standard of fresh Lycii Fructus syrup. Methods Lycii Fructus in fresh Lycii Fructus

XEHS 1006 — 4931(2023)09 - 0080 — 04

syrup was qualitatively identified by the thin — layer chromatography (TLC) method. The content of lycium barbarum polysaccharide
was determined by the UV visible spectrophotometry with a detection wavelength of 490 nm. The content of betaine was determined
by the high — performance liquid chromatography (HPLC) method, the chromatographic column was Merck PurospherSTAR NH,
column (250 mm x 4.6 mm,5 pwm),the mobile phase was acetonitrile — aqueous solution (85:15,V/V),the flow rate was 1.0 mL/min,
the detection wavelength was 195 nm,the column temperature was 25 °C,and the injection volume was 10 L. Results TLC spots
were clear and well separated. The linear range of D — glucopyranose was 2.506 0 — 18.794 8 pg/mL (r=0.999 8,n =6). The
RSDs of the precision, repeatability, and stability tests of lycium barbarum polysaccharide were lower than 2.0%. The average
recovery of D — glucopyranose was 99.37% with an RSD of 0.54% (n =6). The linear range of betaine was 17.54 - 350.77 pg/ml
(r=0.999 6,n =15),the RSDs of precision, repeatability, and stability tests of betaine were lower than 2.0%, and the average
recovery of betaine was 100.18% with an RSD of 0.53% (n = 6). Conclusion This method is simple and feasible with good
repeatability,which can be used for the quality control of fresh Lycii Fructus syrup.
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FIAL R 25 & AR 09 5 R AN R 250 iR 3T
(e A w22 ) 120 B 3% F 2020 4F i € P E 2 i (—
#B)), BAT AN gk B il S A e
HIAb2FE oy, REA ML 2 0E AP R LR | B
X MR TR oA AL TR A AR
e AR 7 B SR 2B TSR SOR R T 2R A
B, Foe KRR EE b O B T M AT T B SR Y 2 R A, TR B
Fig i A AE A AR B AL TR AE A B E
AN FARAE R AT AR BRUED -0 R iR R AT
FAL T 250K AR e Mkl m 107 s 3R LA R
B, ¥ D R AC T3 A v 2508 8 AR5 R R
MRS (TLC) X EE M AL IR AT PRS2 Bk
FHER AN — AT L3 6 B 10 0 e 205 €6 3% 92 0 52 A AT
22 Wl B I SRM Y Bk, Ay S AL TR A O A o
PRt S BGEI R .

1 UFE5KHE
1.1 {4=8

XS205 B T IO (B M RE ) — FER 2 A7) R
KA T4y 2 —) 52550 BUER AN S BE T (H AR B A
A s LHES 1260 T = 250 LS (S Agilent A F] ) o
1.2 X%

MIAL 3 (7 R A R A BRA AL 4553 5
4 20191001, 20191002, 20191003, 20191004, 20191005,
20200701, 20200702, 20200703 , 20200704, 20200705 ) ;
MFC FXF BB 2544 (4IL5- K 121072 - 201611) ,D — JC/K#
ZPREXT HR L (A5 110833 - 201908, 41 4 99. 8% ) ,
T 32 B %E BR 5L (45 4 110894 — 201604, 4 fF Ky
99. 2% ) , ¥4I 1 v B 5 24 ARG E I 9T B s 1 R (61
gl AN AlK  Har iR 2 o8 s bt
2 HEEHER
2.1 TLC %35!

HURE§h 2.0 g, JiK 35 mL, A B 15 min, 04,
VeI, BEWH B2 TR 15 mL IR FEFRHL, 43 B2 1R £ TR
W, WA 2 1 mL, VR AT A TR BBOR)AD % R 2 A
0.5 g, FHE W 25 7 7 1 5 % BE 2RV R o TR X
A S VR RN BRZG M V45 5w, FH A B SR
AR R —REI G M2 L, IR O - =S H ke -
IR (3:2:1,V/ VI V) RJEFFH], AT/, JHE8. 0 cm,
1, B AN 6T (365 nm) R AL o A i 5 T (1

Hh, TE 55 0T BEZARE U VR € i A [ o7 5 Sl A [ 00 1) 2
JCBE o o B LI 1

2.2 MIRRSHESENE

2.2.1 ERHEE

BUD — Jo/K A 200t IR 5 25, 11 me WG B E , B
250 mL 25 SR, oK e 25, RIASE T B ol 7 W o BBURE

1 2 3 4
1 X BAMER 2-4. BHiXRER
E1 #HEEIEE(365nm)
1. Reference medicinal materials solution 2 —4. Test solution

Fig.1 TLC chromatogram (365 nm)

2.0 g, K5 HRE , N 100 mL, IR 1 h, F2 2 2
Bk I , 5% 75 11 100 mL 80% £ B, Ain A [l i $2 B 1 b, 3
it , 1130 mL 80% L BE53 IR R % , B ki AT AT B 3 A
150 mLI7K Bl , gk S A nl i $2 0 2 h, 2 #hgad
/g oK o e g 2% O iE R RN, iR R R
250 mL 25 S K AR RO 25, #25) , BAS Atk
W -

2.2.2 Ko & A A L0-12]

R 2. 2. 1300 X B A 0.2, 0.4, 0.6,
0.8,1.0,1.5 mL, 73l #& B I T, K2 2.0 mL,
BHE I 5% K 1 mL, $52) , HHAS AR
% 5 mL, $& 2, i & 10 min, 40 C/K A THCE 15 min, B
R AT S, LUA R 25 U0 IR F 490 nm P
P AR E R LA SGRE (Y) PN AR bR T v B (X,
g/ mL) Ry A A bR 2 i bR E 2R IR R T R Y =
0.072 X = 0.026 4(r=0.999 8,n =6) 45 R FHW ,D -
G 7K A % M o B MR P AE 2,506 0~ 18. 794 8 g / mLiE
Pl PN 5 W P 2R 6 R LA
2.2.3 MREEMNEF &

2B I A 1. 0 mL, B ELZER A RS %
JI7K 1.0 mL, 4% 2. 2. 20 F A “&HE %M A 5% KT
W1 mL7 VL DN A WO BE | 4 b o it 2 53 it
VSR D — JCoK A A E v FE R o
2.2.4 FHEEE

K8 BRI RS S B D — JC/K A T B S VA TR
0.4 mL, & HIERAE K E 2. 0 mL, #2. 2. 31~ Jr
B E WG 6 R EE R RSD 0. 11%(n = 6) , %W
A B R AT

A A —HE (50 2019100 D FE S 643,
Fie 2. 2. VI J5 il a8 (s A v, #6 2. 2. 3300 R ik
DE W ERE , IR 45 SR & 5 0. 819%, RSD
H1.28%(n=6), KU JrkEEHERLF
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Fe s MU - BURE i (41459 20191001) , 4% 2. 2. 1
TN 5 A R I, 20 ) T RIS 0,2,4,6,8 h
I 2. 2. 300 5 kI OGR4 SR A VA IR %
I T 6 h YO TEH] AR, RSD 4 0. 63%(n=4)
F WL IR AE 6 h N ARUE VE R4 UL 8 h R IO
JETNRE,RSD }92.83%(n=5)

PAE ] a5 - IO R R R RE S (LS
20191001)0. 25 g AF#FRAE , I 6 03, 20 SIAE HIMA D ~
TC/K TR BE A 2 mg, 49 2. 2. 1 100 F 05 4l 46 (A
VW, 5 2. 2. 3T R O i BEREIE , IF R [Tl
GURIR L.

F1 MICSEMFELRKIRIELER (0 =6)
Tab.1 Results of the recovery test of lycium burbarum

polysaccharide (n = 6)

BHEG) HBAEmg MAT(mg) MAEmg EHE%) (%) RSDI%)

0.2517 2.0388 2.0030 4.0440 100. 11
0.2512 2.0347 2.0030 4.0304 99. 64
0.2518 2.0315 2.0030 4.026 6 99.61
0.2497 2.0226 2.0030 3.998 4 98. 64
0.2571 2.0663 2.0030 4.0560 99.34
0.2528 2.0477 2.0030 4.0288 98.91

99.37  0.54

2.2.5 HatENE
IBCTO AR Al 45 2. 2. 1 I0UF J5 v il A Al il A TR
2. 2. 30U R AR REDNE PR S AR R 2.
R2 HERPUESHEIEVNESER(%)
Tab.2 Results of the content determination of lycium burbarum

polysaccharide in samples (%)

w5 | mF  A¥| 5 ¥

20191001  0.79 | 20191005  0.81 | 20200704  0.80
20191002  0.80 | 20200701  0.80 | 20200705  0.79
20191003  0.80 | 20200702  0.79
20191004  0.78 | 20200703  0.80

2.3 HMEWEENE
2.3.1 @A H

{0 5%+ : Merck Purospher®STAR NH, £ (250 mm X
4.6 mm,5 pm) ;PN AH : ONE - KIEEW(85:15,V/V);
DL ;1. 0 mL / min; KA < 195 nm A - 25 °C 5 #ERE
H#2:10 pl,

2.3.2 ERHEE

HURH 2805 1R 5 17. 68 mg, K % AR E , B 10 mL 24
s KRBT E 2, 8550 VR 0 BRI o HURE
in 4 g A EROE  BEHE T R %A B 50 mL, #K
FE TR, AN 1 h, A, FRRRR ot i, FH Y A 2
PR L, $ 50, DB R 2 IS UE W 2 mL, B
AALSR A AR O (2 ) b, N 30 mL e, B Uk
R, 28T BRI IKGE & I R 2 2 mL AR S
A RAT, uEad B, RIS R s v e - 1)
IFi] 2 1 8 B A o R SV AR
2.3.3 FHFEE

LR APEEE W2, 3. 2 50 F X BRI R R T
VR TP T R U VR4S T o, 6 2. 3. 1 gk SRRk
FEMNE | 0 sk g 1 25 SR i I W i b, 7E S
JHEL ot 5 YR () — % B B[] Ah A R Y e i i, LB
XTRRTC T4, WA LT JEm M R ik R LI 2,

M e R L o KGO IR SIS0 1,
0.5,1.0,1.5,2. 0 mL, & 10 LRI, UK ESR, ##
A1, F 2. 3. VIR g S5 R BEREINE |, AT AR (Y) A
AR TR (X, wg / mL) R R A AR A T 2 b [0l ), 75
AR Y =1.9527X -9.2190(r=0.999 6,n=5)
gk U B S0 5T VR B AR 17. 54 ~ 350. 77 g/ mL
U PN S I T AR LR T e R R

K2 B G RS W 2. 3. 2 IR 6k A S A,
2.3 VIR (i 25 A AR 2 6 YK, 0 S s T AR 45 SR 1)

A/ mAU

60 4
50 4
40 4
30 4
20 4
10

N e L VSR

t/ min T T T t / min

A/ mAU A/ mAU
60 1 60 4
50 4 504
40 40
30 4 30 4
20 204
1 1
101 19.305 101 N:) 406
04 04
- . . ¢/ min - -
10 20 30 40 10 20
A

30 40 10 20 30 40
C

1. #E

A TRBSBER B AHARIER

C. MM R & IER

B2 sxkEaEE

1. Betaine

A. Reference solution B. Test solution C. Negative reference solution

Fig.2 HPLC chromatograms
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RSD 3 1.50%(n = 6) , FRIIARHE 5 B R 4T

A R —HE (HE55 0 2019100 D 5L 6147,
Fi22. 3. 2500 F )5 el 2 K A T, #2230 130 R g
A IEARE I S T Sk 0 T AR, AR A 45 SR RSD
HF1.10%(n=6), R EHEE R

Fee PR 2. 3. 2 00 X IR T, 4 31 0,
2,4,6,8,12,24 h 4% 2. 3. 1 300 {0 3% S d-RE I 52
TSR IR AN ZE A RSD M 1. 94% (n = 7) , & W I ZE B
124 h NEETE R 4.

JRE [l ik 56 B E A AR S (HE S R
20191001)2 ¢, Ki % FRE , 2 6 13, 43 JlKE 2% A o i vk
&4 3.761 7 mg/ mL (1) i S5 680 6 B 0 VR 1 mL, %
2. 3. 2000 N U7 vk A B A TR #2231 B 5%
PEUERENNE , TS INRE IR 25 S L3 3.

#3 HEHEMERRKBER (n=6)

Tab.3 Results of the recovery test of betaine (n =6)

BHE() HB4F(w) PAT(ng) MEE(ng) BKE®) X(%)  RSD(%)

2.0055 4171.44 376166 7972.28 101. 04
2.0038 4167.90 376166 7942.05 100.33
2.0040 4168.32 3761.66  7940.77 100.29
100.18  0.53
2.0025 4165.20 3761.66  7934.37 100. 20
2.0025 4165.20 3761.66  7911.33 99.59
2.0030 4166.24 3761.66  7915.17 99. 66

2.3.4 HHEENE
B 10 HERE S, , #2522, 3. 2300 F Jy el £ Bk S s e,
F2 2. 3. 10 F AR A FIERE I E 0 SR T AR, FF TR
T AR 4,
R4 BHRBPHEHSENESLR (%)

Tab.4 Results of the content determination of betaine in

samples (%)
w5 s®| m5 &% | w5 ow
20191001  0.17 | 20191005  0.20 | 20200704  0.19
20191002  0.19 | 20200701  0.19 | 20200705 0.18

20191003  0.17
20191004 0.19
3 iTig
ABFFE RIS T2 10 TLC % 5] £ 522 2020 4F
i CH ] 24 i (—350) VRAC F TLC S50 F 1)y 03 [A)
A 25 58 1 AN [R) 3 2 M AN () 30 8 8 o) 1 6 245 2 A 52 i
SRS R A AT, BRI T, 2 B ROR A ik
B R 2. 130T AR AL 28 TLC 2851073k
1E 190 ~ 680 nm I¥% 1 30 FEl N F9 48, 45 5 T 490 nm
T R A 20 IR S0 e A, R FH 490 nm S HIAD 2 0%
B K o 5 28 T AR A e S [ SR U [R] (2,3, 4 h) Jir
WA 0 0 4D Z2 0 2 5, 45 2R 4390 28 0. 82%, 0. 83%,
0. 84% . 255 75 J& , Wi o FE S BRI [R] S 2 h o B2 T 1

20200702 0.17
20200703  0.18

e L P AR P X500 B i FH A, 25 SR JE B B 2
A SR A T ok B A A ISR R 80% ~ 90% , I

e SR A ) B AIAD T B CRR 20% ~ 25% , B EEAI AL T3¢

SRR T8 LN 41 1,2 08 2020 4F fig v [ 24 8 (—

BB VFAC 5 E D T R AT 2 ) R S AR T

1. 8%, 456 10 HLAE i 19 5 200 e 45 1, B0 e p AL+

Wk 2R IR BT T AR F 0. 5%

FE T O - KR 3 Rl ] (87013,
85:15,83:17,V/ V) G5 R INFF G EOR HEET A i
{015 4 (Merck Purospher®STAR NH, A% | Agilent NH, A |
Waters NH, 4, LA )4 250 mm X 4. 6 mm, 5 wm) X &
S Bl B 0 I 2 SR G S ), 4t SR R SR e B )
gk RSN e g b 2. 3. 1 0 R g o 45
LOFEAF: (i P T 50 Bl 7 2 000 o 466 5, B0 s A A 2% v
AR B BR BT T AN DT 0. 10%.

ZE LR ARWESE S W A R AT AR
PEGT, AT T B RS 28 0 B i 2 i
5% Lk
(1] %%, AL, 2R, 5. ARTHREFINNERRE

AREAR)]. B RAFRE 2,2022,18(5):69 - 74.

[2] Fpwrsd . FAFHE(H 0, TE) M) 401 FELAK
i #i A, 2006322 — 329.

(BIEARHAERA . PEAREREGE(—FH)[M]. L7
R E AR AR, 2020:260.

(4] 2 H., 4% F,F B.5. MRTEERSEASW T X

ALt [1]. 137 IE2HRFF4R,2018,20(11):56 - 59.

[5] sk, 342, B 246, 5 . TEMFRER>GFR[I].
A% B 25 5 53R, 2012,28(6) : 475 - 476.

[6] Bk 12, % 4,7t T T . Ml TP R AR AL
PEARAR[J]. k255 ,2014,26(6) :36 - 37.

(7] Bk, 4. BRI RRBEEKENRICMITRE
t¥ew hat[]]. MRE P 5 R BT 2 E,2019,3(8):
119 - 120.

[8] vhisd . A ZE C BRATHB N TEAMAT R BB T[T ].
A5 G4 %] ,2020(36) : 132.

[9] T/ NXSPATXH 0028 — 2020, #4e. R #[S].

[10] 4323, 2 Mo, 3Kkuedy, 5. RRZRBIGH FET E—
BEHEHmEEI>MI] =d P EPHEE,2021,42(5):
64 - 69.

[11] 7wes 23Em, REW,F . F8 SmeT0E 5 =)
P E P EREF R E,2021,27(7):1175 - 1178.

[12] & R, &34 . Ml S 4207 ke ik o #[T].
B SHF 5 IFA,2016,37(11): 143 - 146.

[13] F 348 . Mo P EBmg LT E[]]. RR%A2FT,
2018(18):49 - 50.

[14] B &, 274 50,5 . MAeF P88 HPLC - UV 4
T Tk RAL T, P E 2 AR, 2018,19(3):222 - 225.

(ki H 1 :2022 - 09 - 06; & [l H 111 :2022 - 12 - 21)

83



