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%, &% A1 % Waters Spherisorb NH., i 3148 %4 T 5-0.01 mol/L B85 — A7 K imik (75:25, V/V) , ik 4 0.7 mL/min, 4] % K % 195
nm,#i/mﬁ 30 °C,#AHF A 10 uL, A EBRAES T A5, £ LB 2RI s bR Lo(3") B3R I % i sh A b F F 8 E g
7 PB4 TV BRARAR 2 #@rxaﬁé] AR GHEAT I AT AT IR E . M 10 A AT T o B3R 8- F, 5 5 2015 (P B 25 )ik
TR Gt T 45 RVATIOR . 45 R A MR B R T 0 K TE B 4 2.035~2 035.04 pg/mL(R?*=0.999 3) ; A FR €
FIEH# A4 0.410,2.051 ug/mL,%i@ﬁu#iﬁmiﬁib 97.41% ~98.86% (RSD # 0.8% ~1.4% ,n=3) 45 F E . T A M #E (24 h)
XIEHRSD M R KT 1.2% ., IR A Ak 1:30(g/mL) 34 | F 8348 5 4245 min, 3 R ISIEX e T 342 Rk b & 55 %
#F 34484 2.30%(RSD=0.43%, n=3)., 10tMteF P EBN ST H1.91%~2.55% ,5 % B &% kam 2 25 % (1.88% ~
2.60%) TP B2 (AR E A —1.92%~2.T%), %k mAEL T AT THERGEZNE T &, FFRALT HRR YL,
KEER  AATT B AR B RORAR &k AT R IR R

Establishment of the Content Determination Method of Betaine in Lycium barbarum and Optimization of
the Extraction Method

HUANG Yuxin', MA Ling', LI Miao’, ZHENG Guobao’, MA Xiaorong' (1. Ningxia Hui Autonomous Region
Institute of Drug Control, Yinchuan 750002, China; 2. Agricultural Biotechnology Research Center of Ningxia
Academy of Agricultural and Forestry Sciences, Yinchuan 750002, China)

ABSTRACT OBIECTIVE: To establish the content determination method of betaine in Lycium barbarum, and to optimize the
extraction method. METHODS : HPLC method was used to determine the content of betaine in L. barbarum. The determination was
performed on Waters Spherisorb NH. column with mobile phase consisted of acetonitrile-0.01 mol/L monopotassiun phosphate
aqueous solution (75:25, V/V) at the flow rate was 0.7 mL/min. The detection wavelength was 195 nm, and column temperature
was 30 °C. The sample size was 10 pL. Using the content of betaine as index, on the basis of single factor tests, L(3") orthogonal
test design were used to select the methanol volume fraction, extraction time and solid-liquid ratio of betaine in L. barbarum by
ultrasonic extraction. The contents of betaine in 10 batches L. barbarum were determined, and compared with the results of TLC
included in 2015 edition of Chinese Pharmacopeia. RESULTS: The linear range of betaine was 2.035-2 035.04 pug/mL(R*=0.999 3).
The limits of detection and quantification were 0.410 pg/mL and 2.051 pg/mL, respectively. The average recovery were
97.41% -98.86% (RSDs were 0.8%-1.4% , n=3). RSDs of precision, reproducibility and stability (24 h) tests were not higher
than 1.2%. The optimal extraction method included solid-liquid ration of 1:30 (g/mL), ultrasonic extraction with methanol for 45
min. The average content of betaine in the extract from the three validation tests was 2.30% (RSD=0.43% , n=3). The contents
of betaine in 10 batches L. barbarum were 1.91% -2.55% , which was no significantly different from the results of TLC
(1.88%-2.60% ) (RE were —1.92%-2.79% ). CONCLUSIONS: The content determination method of betaine in L. barbarum was
established successfully, and the extraction process was optinized.

KEYWORDS Lycium barbarum; Betaine; HPLC; Content determination; Extraction method
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O A AR IR I8 , SR F HPLC 36 I 52 i 320 B2 By v 7
i H 20 2 RO RO R I 2% , ELR: AT A S i Ak
FRFNE O P 2 A5 R 7 vk RS 2% i B
WER I S50 . FEILIERE b ABFFE S T EMIAT
T RH S S B HPLC 5 5 9 LABH 2080 5 = A 48 A
SR FH B 20 0 1E A2 i a0 o LR O A A T T 5
[ B, B BT et HPLC 32 5 (b E 25 M) 5 ik AT Tt
B E 0 K AL T 1 5 4 o) R S A A AR IRCER 4 T ik
T

1
1.1 {88

1260 % HPLC 1% ( 32 [# Agilent 23 7] ) ; XS205DU %4
L R [ 45 - B R 2% ( B0 ) A3 FR A WD CQ-
200B-DST 7 75 38 3 e e (b ifg BRaE B2 FH ' 2 28 Bl
J7)5800Y ZUB AL (B i EARK HL A il i A PR A R o
1.2 #HE5EA

FE SR Ao B Crb ] £ S 2 R e E AT B, 1L
110894-201604, 4§ £ : 99.2% ) ; 10 HELAIFC T 2541 (FHL 5 -
NKYO01~NKY10) % [ 7 =841 i B8 22 Bo 5 5256 5L
Hi, T BB B A A Py ARBIFFE 0 LR
WFSE LS 5E T EAAC (L. barbarum L.) () SER AL ; F
it N R el , B iR — S A AR 14 A Al
KA AifbK
2 FAEELER
2.1 HEWESENEF EEL
2.1.1 X HA SO £

2% FRIGEH 0 B S 38 5, B F 16 mL i,
T H B f R BRI 2%, o BT B VAR )0l 5.087 6
mg/mL A B 25 U o R % B AR R A8 U
I mL, & T 5 mLatfiid, R BER B2 208, 3257, il %
R E S 1 017.5 pg/mL AN IR S48
2.1.2 PRSI &

BHACFFE G, F 50 CHET S, R R i, o — %
i , A BEPREOR R 1.0 g, ¥ — 2 F ke BUS , 1 0.45 pm
UEREE L, BELUE R AE N S R
2.1.3 i

{6, 1% #1: . Waters Spherisorb NH, (250 mmx4.6 mm, 5
um) ; ¥ 3 AH « £ G -0.01 mol/L B iR — & B /K %
(75:25, V/V) 3 33 : 0.7 mL/min; ¥ % K : 195 nm; k1
230 C s AR 10 plo HOGT RE L A i 7 T
(5 :NKYO01) F17s P10 CHF ) 4508 o, EREIE L i
e PRI 1,
2.1.4  FrifEfhZZ

2 B 2.1 3R X BE 5 P 4% 3 0,002, 0.01
0.1.0.5.1.0.1.5.2.0 mL, 435 '& F 5 mL &), i A
PR R B 20 19 RO TAE I . #%°2.1.37 I B Ak %
P EREI A2 0 s 0 TR . LA RH S B G o R (x,
pg/mL) A A AR TR (p) AR BRIEA TR 1), 75
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8] 7 2 49 y=2 848x+13.10(R*=0.999 3) , FH SR AR
JR R B 2R T A 2.035~2 035.04 pg/mL.
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Tab 1 HPLC chromatograms

2.1.5  KGIUPRANE f IR 5

FE 2 I 2.1 1 I X} B 28 G o, R i
BT, B LAEMR L R 31 1,10 : 1315 A M BR | 5
BE o &t R SO AR 4G I R A 0.410 pg/mL, 22 f BR Ky
2.051 pg/mL,
2.1.6 KRR

AR IC2. 117U R R E A 1 017.5 pg/mL AY
Xof B S VA TR R, 22,137 I (A3 A 1 SRR
6 K, LSRRI . 455, B R BLAY RSD 24 0.5%
(n=6) , RGP R AT
2.1.7 BRI

KRB A TRE & (5 NKYO01) , 26 177, 32
“2.1.27 T Jr il g A S R, T 2. 1.37 I gk
SRAFHEREIN A2 , T S W T AR, F AN PR VAT T B RH SRR B
o G5, TSE S T RSD A 1.0% (n=6) , £IZ 7
REE R
2.1.8  FRE kil

FE 2. 1.27 0 N AR AL MR (HE5 . NKY01) i
B0 T ER P CE0.4,8,12,16,20, 24 h B ##%
“2.1.37 TN S A E R A e SR TR . AR i
SRR T AR RSD M 1.2% (n=17) , ZE B i 8 W A
FEIR TS 24 h NFaEE RIT.
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2.1.9 kR ESCRIA

KPR A i AR RS AR (HE5 . NKYO0L),
R, BB A 9 0y, B HZEE TR P, 43 kS 2 m A
“O.117 IR KBRS £ ¥ 0.5, 1.0, 1.5 mL, % “2.1.2” 37
TOrE A B S R, PR 2. 1.3V R AR
DE , T SR TR F TR [ S5 R L3R 1.

F1 MEEKRRELER(n=3)
Tab 1 Results of recovery tests(n=3)

F5  EiEmg  MAEmg JEEmg  FHE % TR, % RSD, %
1 50758 25438 75672 97.94 98.86 08

2 48763 25438 74088 99.56

3 50115 25438 75321 99.09

4 50552 5.0876 9.9847 96.89 98.12 14

5 51838 5.0876 10.1632 97.87

60 5.0453 5.0876 10.1132 99.61

7 55818 76314 13.1178 98.75 9741 14

8 53868 76314 128156 97.35

9 55159 76314 12.8512 96.12

2.2 FHIEEIRENITIEIEIE
2.2.1 BRZERAR

(1) B2 K B PR ICT 1 5 M AC -4 i (it
5 NKYO01)6 457, 0 1.0 g, 43 & T HIEHIE D A
MK B 30 mL, FRE T . B3 Ml 75 ()% 250
W, B % . 33 kHz, T [A]) #2560 min, 55 #1343 il =] 97
FEH 60 min, PVH B =, FRRFRE B i, HH BERh 2
IR R o B, RS0, 1 0.45 pnm B EEE , IEL IR, 1%
“2.1.37T0 T A AR AR E 10 S T R H MR
TR o . 5L, s SRR A [l 37 B R 4
UG B SR Ak Y~ 25 B 1 A i R 2.20 % A1 2.19% (n=
3), PP i BT A RH SRR S AL . s B 25 R SRR
ERAEF R 52, fe 20 P 7R B HUVE AL+ il =2
B EE BT

(2) $E WA ) g 2 FRICT 18 5 B M A 4 i (it
SONKYOD) 743, 505 1.0 g, 43 5 & T HIEHEE b A
A B .80 % HI I . 70% H I .60 % I . 50 % F I
JKA10.1 mol/L R FR VA W 4% 30 mL, Fk & JFi & , 8 5 b Bt
40 min, ¥ H 2 =L, FRPRE B, R I B 3G 4
JEVER B FE AT, 0.45 pm BERRE ), BRERTE W, 1
“2.1.37T0 T A A AR E 0 S T R R SR
AR N R R O ¥t iy @ e 2 B O
IR 2.21% 2.10% . 1.95% .1.82% 1.80% .1.51% .
1.439% , v 7 5 558 i 1V SR IR Y B L 80 % H B
70% Wz

(3) H2 HUA [] « K% 285 PR BT 5 A M AC 4 o (it
5 NKYO0D) 8153, #:07 1.0 g, 43l & T HIEEHIE P A
B IAHEE 30 mL, FRAE i, 430 B A B2 20,25 .30,
35.40.45.50.55 min, ¥ H 2 =, X PRE s, HH
P FEL U8R Y, 50, 0,45 pm B RRE ), Btk
W, 2. 137 T a3 S R E AR A |, 1 s T AR I 4
HMPRIETH AR SRR . 255, R PRI (R SRR P
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FI SRR 2 43 R 1.68% L 1.85% .2.02% . 2.10%
2.13% .2.20% .2.21% .2.19% . W] VL, , 2445 B a) 88 1
45 min J5 , B0 & ALK

(4) M L A 2 AR BCT 15 B MOAD F-RF 5 (FiE 5
NKYO01)5 {3, 543 1.0 g, 70 5 & T HIEEHTE b K%
FIAFEE10.20.30.40 .50 mL, BERA 435104 1:10.1:20.,
1:30,1:40,1:50(g/mL) , #RE i, HA HEHL 45 min, T
2, PR ST, R A ORI L R AT
FH0.45 pum JEMENERT , I8, 44642137 00 gk 251
PEREINSE | (0 SR TR R I AR T A B . 4
B, bR B RO R S B 4 5 1.85%
1.92% .2.20% .2.21% .2.19% . A W, 5B H Ry 1:30,
1:40,1:50 B EHZE0R B i, H2E AR
2.2.2 ECIRE

P S R S B o B S N LR N2 B
(A, %) FRIUEE] (B, min) JBHE L (C, g/mL) K% %5 [
R, B RO TR bR, R Lo(3) IEAS IR B X M
F PRSI R BO R Tk . IR 5K 2,
IERIRIR B S 45 3 3, g R 4,

*2 BEE5KFE

Tab 2 Factors and levels

LSE ?

A, % B,min C,g/mL
| 100 40 1:20
2 80 4 1:30
3 70 50 1:40

®3 EXREZITESER

Tab 3 Design and results of orthogonal tests

S ”

¥ A% B, min C.g/nL D(3%) AR %
| | | | | 218
2 | 2 2 2 231
3 | 3 3 3 227
4 2 1 2 3 204
5 2 2 3 | 27
6 2 3 1 2 206
7 3 1 3 2 181
8 3 2 | 3 175
9 3 3 2 | 189
k 225 201 2.00 2.08
k 2.09 2.08 208 2.06
k 182 207 208 202
R 043 0.07 008 0.6

x4 FESHER

Tab 4 Results of variance analysis

BRAR Fhfl A b)) F P
A 02921 2 0.1460 52,1548 <0.05
B 0.008 5 2 0.0042 15119 >0.05
C 00145 2 00072 25833 >0.05
D(%%) 0.005 6 2 0.0028

i:F:Foos(Z,2):19~00;F001(2,2):99.00
NOte:F005(2,2):19-00; Fom(2,2):99.00

H1¢ 3 25 L TR, 2% DR 30 B =R il 25 e 52 M R 1Y
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HEP R A>C>B, BV EE AR 3 50> b EE > 45 Bt
(B 47 22 Bral S nl AL, B R R B0 B ma
T B R (P<<0.05) , HE I 8] FURHR He X 5 32
BRI B (P>0.05) . 454 % JEMR 2Z 0 M Fl 7
ZE BT R 10 T AR BSR4 AB.Ce, B LURHA e
1:30 454}, FH st 75 $2 B 45 min.

KB PRBHIAD T (5 . NKY01)1.0 g, 3£ 343, 3% |
R PRI P PG RNR , 46 2. 175 | Jy i bR
WE , T 3 0 1 AR e AP 58 B RO v i e 7
o Z5R EHEERE 5 H N 2.30% (RSD=0.43% ,n=
3), KA EU 017,
2.3 SENEFELE

3 S0 HEAAC F-F 45 1 g, #2227 50 R feflt
PEO PRI, 3242127 W R i A ek S A T T
F542.1.37 1T 3% SR UERENN E | T S 06 T AR R4 SR
PR THSEmR S 5 AR, 442 08 20 15 4 i Hh [ 24 i) (—
5 ) HH AT 57 ) T2 €0 T ) A R R SR R
RIS, B 5 AU, PR 00 R 45 SR A
WRZE RN —1.92% ~2.79% , F B P AP 7 200 25 R LT
TR ER .

x5 BENEERILER (%)

Tab5 Comparison of content determination results( %)

5 HPLC i BEGE: MRS
NKY01 230 229 —0.44
NKY02 217 215 093
NKY03 252 250 0.80
NKY04 1.96 1.98 —1.01
NKY05 218 2.16 093
NKY06 1.95 1.97 -1.02
NKY(7 255 2.60 -19
NKY08 221 215 2.79
NKY09 1.91 1.8 1.60
NKY10 201 202 =050
3 e

3.1 BiLEEMIERE

H F RIS T o BT 2R B AR HoAth
BT AT BT B SR AT A A A BT 1) B . AR R 4 i I
F57 A [F) 5 3%k [Agilent Zorbax NH, {8, 33 43 (150
mmx4.6 mm,5 um) , Agilent Zorbax 300-SCXA % £
(250 mmx4.6 mm, 5 pm) , Waters Spherisorb NH, (%% f1:
(250 mmx4.6 mm, 5 pm)] AR SIAH L 1 (60: 40,70 :
30.75:25.80: 20, V/V) X EERR ST B 520 . 2554, Wa-
ters Spherisorb NH. ¥ F1 flF 32 ik 2, 1 e 55 I Ath B 43 €033
WA 1 43 B ORI T HoAth 235 4T, HL>Y 2 )16 -0.0 lmol/L
i — S KR EL A6k 75 2 25 (V1Y) B, fa e 2 ] 4
BRI
3.2 EERBUANER

A SEAE T AT SR B T 0, iR 5% T R $E L
PR BUHCR | 43 5 TR H 20,25 ,30,35,40,45,
50,55 min B [5] —HEAYAD T~ (FE5 - NKYO1) B2 v i
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SRR o AR, ORI (8] A SO RS
LT 2.00% , 4 HHE 75 4 0 R A4 B it £ B 1
R, BORFIZES AR R i

g5 bR ARG T R SERR S I i HPLC

125, I3 ik DR 2R I A i i e T AAT - rh S

B i S IR 4, 3 P A 5 o 1 HPLC 150 7

SR (b [ 25 MO R RN E 45 R 1 22 5, R UL

PRI B2 IR AW RN T RS T

FHSRTR I A€ 3 BTy I A IBO T v , mT AL 7 rh s

) 25 e R R 5 v SR
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