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Establishment of quantitative analysis of multi-components by singer marker for content determination of
4 carotenoids in Lycium barbarum

CHEN Huan"*,MA Ling', SU Xiaojuan’, LI Yanting’, MA Xia', MA Xueqin’( 1. Ningxia Hui Autonomous Region
Institute of Drug Control, Yinchuan 750002, China; 2. Ningxia Key Laboratory of Drug Creation and Generic
Drug Research, Yinchuan 750004, China;3. College of Pharmacy, Ningxia Medical University, Yinchuan 750004,
China)

ABSTRACT OBJECTIVE To establish a method for simultaneous determination of zeaxanthin, f-carotene, pf-cryptoxanthin
palmitate and zeaxanthin dipalmitate in Lycium barbarum. METHODS L. barbarum was extracted with n-hexane-anhydrous
ethanol-acetone-toluene (10:6:7:7, V/V/V/V) by ultrasonic method. High performance liquid chromatography (HPLC) method was
adopted. The determination was performed on YMC Cs column with mobile phase A consisted of methanol-acetonitrile-water (81 :
14:5, V/VIV) and mobile phase B consisted of dichloromethane (gradient elution) at the flow rate of 1.0 mL/min. The column
temperature was set at 20 °C. The detection wavelength was set at 450 nm, and sample size was 20 pL. Using zeaxanthin as
control, the relative correction factors (RCFs) of f-carotene, S-cryptoxanthin palmitate and zeaxanthin dipalmitate were calculated,
and then the content of each component was calculated according to RCFs and compared with the results of external standard
method (ESM). RESULTS The linear range of zeaxanthin, p-carotene, S-cryptoxanthin palmitate and zeaxanthin dipalmitate were
0.119 4-2.983 8, 0.121 7-1.521 6, 0.285 9-5.718 8, 8.460 5-211.513 3 pg/mL(all R">0.999). RSDs of precision, repeatability and
stability (16 h) tests were all less than 4%. The average recoveries were 103.34% , 107.37% , 105.64% , 96.16% (RSD<6% , n=
9). The average RCFs of S-carotene, S-cryptoxanthin palmitate and zeaxanthin dipalmitate were 1.109, 1.390, 1.158. The relative
errors of the content determination results by quantitative analysis of multi-components by singer marker (QAMS) and ESM were
within * 1% . CONCLUSIONS The established HPLC-QAMS method is accurate and stable, which can be used for the content
determination and quality control of 4 carotenoids in L. barbarum.

KEYWORDS Lycium barbarum; HPLC; QAMS; zeaxanthin; f-carotene; f-cryptoxanthin palmitate; zeaxanthin dipalmitate
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B X)L 53 o, i S BV A i B3R 4 o A3 o
TR BE AT 54 5.967 5.3.043 2.,28.594 0.846.053 3 pg/mL
4 BAL— 3ot S 25 TR
2.1.2 RAXESMER THOLEMT K&
“2.1.17WUR A X B A AT 1 mL, B T [A]— 10 mL
W, A 0.1%BHT B 0K SR B E 208, 725,
RIAS F KB 0T B-EH 2 DR p-Fa il R AEH R TR . F oK B
FOUURF R PR T8 o ek B 43 104 0.596 8.,0.304 3.,2.859 4.
84.605 3 pg/mL AYTRA T B R
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min, 70% A) ; F: 158 20 °C 5 7 4 1.0 mL/min ; 46 10 3
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FEIY Il R LM/ ( g/mL)
FORHENT A=88.870c—0.950 8 0.999 1 0.1194~2.983 8
pHIE MR A=79534c—0.143 8 0.999 4 0.1217~1.521 6
PEEEGRGE  4=65598c—3.7342 0.999 8 0.2859~5.718 8
FOREZ AR A=72.934c+58.304 0 0.999 5 8.460 5~211.5133
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SRR FHCE 0.2.4.8.12 16 hif 42273 | Ak 4%
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AL VB TR E S0 BT 16 h INFRUEPE R A7
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P IE, PHE 2,27 0T (U A R R R A , 0 0
TARIF ISR [, 2R L3R 3.
®3 EXREREMDHMEERERELER(n=9)

A A R AR PRAEER RSD/

ﬁdﬂﬂﬁiﬁ\ 1Lg g iLg $/% qﬁz%:/% %
FRHENT 175654 70610 246019 9826 10334 489
145379 71610 213930  95.73
151780 7610 228004 106.44
189667 143220 343414 107.35
143476 143220 300628 109.73
150742 143220 292183  98.76
165851 214830 399861 108.93
141285 214830  36.1992 102.74
151146 214830  37.0437 102.08
P MR 66668 36518  10.5390 10604 10737 286
55178 36518 9.6659 11359
57607 36518 9.7283 108.65
71987 73037 148418 10465
54455 73037 132828 10731
57203 73037 132205 10268
62948 109555  18.0222 107.05
53624 109555 17.3363 10930
57366 109555 174610 107.02
PRAEINTREE 438648 228752 687476 10878 10564 354
449322 228752 692951 106.50
415422 228752 663231 108.33
430877 457504 909596 104.64
458373 457504 936188 10444
467254 457504 96.6690 109.17
441893 686256 1107470 96.99
415507 686256 1152832 107.44
42747 686256 1159871 104.50
TR E TS 1099.9561  507.6320 15883541 9621 96.16 185
10327770 507.6320 15214191 9626
10534164 507.6320 1530.8695  94.05

1054.6305 10152640 20319370  96.26
1033.5864 10152640 19972963  94.92
9979734 10152640 19799597  96.72
9987828 1522.8959 2527.3017 100.37
10254925 1522.8959 2476.1065  95.25
1057.0586 15228959 25105191  95.44
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SIEIER T (f) s fa=flfi= (AJc) [(Ade) (K, A 3 8
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NE O OBRRE RO NE O RREE R
| 1.086 1.386 1.148 2439 3.925 6.347
2 1.084 1.387 1.145 2438 3.923 6.342
3 1.117 1.379 1.157 2438 3.923 6.344
4 1.158 1431 1.203 2437 3.923 6.343
5 1.109 1.370 1.142 2438 3.924 6.347
6 1.100 1.384 1.154 2438 3.924 6.345
T 1.109 1.390 1.158 2438 3.924 6.345
RSD/% 245 1.53 1.96 0.03 0.02 0.03

(0.9, 1.0, 1.1 mL/min) . YMC Cs {8 3% #: ( J¢ 41 5
102ZA90175, 1281A80057 . 114EA80152) . {1, 1% (Agi-
lent 1260, Waters €2695 . Thermo UltiMate 3000) i 47 i
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3 it
3.1 SRYIMIERE

JEEA S N R BRI B AN 2 3845 LA B 5
TR TR 5 FORBETAIB- 3 b 2R 0% I S A 5 3R A
{Ap-E A N U i AR /N, FLTE IR A0 B i AR K
EB T 6 K B A i A A o v A L TR AR
TP R TR WS 1Y) .
32 MIEMER

MREFhIRIAE N RZ R E , FREPE IR S
FELE AT B W0 SRR A FE VR . FERT A IS g b, AR
P DL N KA TR SAR X B RO A T T
5% AR R I, ARG S AR TC IR Ve 2 S R g
RSy RS N R R/ 0% TR AR I B A h
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SENEE LR LT S — G e 4y B ROR AT T 548,
gE B, A S AR A I T e B, A A A 3£
TR IR B 3 30T o

R5 AEEGHXL-HE NEFERSHEXMNKERFHZE(n=3)

il P ﬁ-ﬁfl B ﬁ-ﬂ%ﬁ;ﬁﬁﬁﬂmﬁ {*E%Wﬁ‘rﬂ@ﬁﬁﬁ
HAHZIEH F (v £5) RSD/% FAIERF (x£5) RSD/% HAHEIEH F (v £5) RSD/%
R/ 18 1.084 +0.025 413 1439£0.015 2.96 1206%0.017 3.38
20 1.109+0.027 1390+0.021 1.158+0.023
2 102340015 135740021 112840011
i/ (m/min) 0.9 1.103+0.019 253 1411£0.011 245 1.139+0.013 3.90
1.0 1.109+0.027 1390+0.021 1.158+0.023
11 1.155£0.018 1458 £0.027 1.226+0.014
e 102ZA90175 1.146:£0.010 221 1364+0.007 153 1.243+0.023 3.59
1281A80057 1.109+0.027 1390+0.021 1.158+0.023
114EA80152 1.157+0.018 1.406+0.013 1.214+0.018
2RI Agilent 1260 1.109+0.027 420 1390+0.021 419 1.158+0.023 414
Waters ¢2695 102240014 150340016 121340017
Thermo UltiMate 3000 1086 +0.023 148740015 1.258+0.015
F6 ARIFZHF-HE NEERDEXR BB EHIRZM(n=3)
i Py /}ﬁ{] B ﬂ-ﬁ%ﬁ%ﬁﬁiﬂﬁz‘zﬂa ﬁﬂé‘ﬁ%ﬂﬁﬁaﬁa‘zﬁs
R R (v £ ) RSD/% IR (¥ + 5) RSD/% AR BRI (v +.5) RSD/%
FRf/C 18 2.438+0.003 110 4015+0.007 231 6.440+0.006 257
20 2.438+0.001 3.924£0.001 6.345+0.002
2 2.392+0.003 3.834£0.003 6.124+0.003
Wi/ (mL/min) 0.9 2.348+0.007 2.68 3.966 +0.003 2.09 6.227+0.005 2.64
1.0 2.438+0.001 3.924£0.001 6.345+0.002
11 2.474+0.005 4.085+0.004 6.559+0.006
itk 102ZA90175 2.352+0.004 185 4.139+0.007 297 6.776+0.003 330
1281A80057 2.438+0.001 3.924+0.001 6.345+0.002
114EA80152 2.377+0.002 4.126+0.005 6.606 +0.005
gL Agilent 1260 2.438£0.001 0.68 3.924£0.001 1.35 6.345+0.002 315
Waters €2695 2.424+0.003 4.004+0.003 6.681+0.001
Thermo UltiMate 3000 2.457+0.005 4.026+0.005 6.723+0.002
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RT 0t FHERPERERELS FEMNUEER (n=3)

. i?lééﬁfﬁ A pHIE MR A JAES e A A FORE RO AT

IRk (pg/e) MR (pge)  —ZHE/(pg/s)  RE/G SMrd/(ngle) —MEIEE/(we/e)  RE/%  SMid/(mgg)  —WZiFE/(mglg)  RE/%
sl 33287 13.970 13.977 0.05 168.257 167.766 —029 4257 4259 0.05
2 15.111 4357 4359 0.05 57783 57,615 —0.29 1319 1320 0.08
3 47.564 11.992 11.998 0.05 78.537 78308 —029 2232 2233 0.04
S4 44.867 11.840 11.847 0.06 80.287 80.052 —0.29 2321 2322 0.04
S5 12.920 7.834 7.839 0.06 58.686 58515 —029 2.035 2035 0
s6 27.057 6.659 6.663 0.06 50274 50.127 —029 1.838 1.838 0
s7 19.460 6.329 6.332 0.05 56.129 55.966 —029 1562 1562 0
S8 5.604 7.285 7.288 0.04 78.969 78.738 —029 2.904 2905 0.03
N 27347 6.958 6.962 0.06 52672 52519 —029 1.921 1.922 0.05
s10 23293 7.802 7.806 0.05 53.009 52.854 —029 2.098 2.099 0.05
sil 27328 6.618 6.621 0.05 48.366 48225 —029 1486 1487 0.07
s12 23537 12.551 12.558 0.06 73.860 73.644 —029 2.035 2.036 0.05
s13 81.242 4246 4248 0.05 42.965 42.840 —029 2.070 2071 0.05
Sl4 15.777 3.202 3204 0.06 45208 45.076 —029 2.108 2.108 0
NH 18.203 4.896 4898 0.04 36.808 36.701 —029 1424 1424 0
s16 18.235 5.781 5784 0.05 76.203 75.980 —0.29 3212 3213 0.03
S17 12.076 Kt EN i / 15.618 15.573 —0.29 0.593 0.593 0
s18 19.129 4271 4273 0.05 31283 31.192 —029 1.166 1.167 0.09
s19 36.901 15.782 15.790 0.05 101.116 100.820 —029 4609 4610 0.02
$20 28.834 10.944 10.950 0.05 85.390 85.399 0.01 4047 4.048 0.02

[ ARG AN, Tt T

3.3 REFEHELE

AR B R 2R 5000 R AL E 58 T SR EUA A H2
B K B a) B HE X SR BRCR A s . 25 SR R,
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