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Determination of Zeaxanthin Dipalmitate and 2-O-(f#-D-glucopyranosyl)
Ascorbic Acid in Fruit of Lycium barbarum L.
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Abstract: Objective: To establish LC methods for zeaxanthin dipalmitate and 2-O-(f-D-glucopyranosyl) ascorbic acid
determination in the fruit of Lycium barbarum L. Methods: For the HPLC analysis of zeaxanthin dipalmitate, the test was
performed on a Luna C 4 (2) column (4.6 mmx250 mm, 5 pm) with the column temperature at 25 °C. The isocratic elution
was adopted with the mobile phase of acetone/MeOH 55:45(V/V) at a flow rate of 1.0 mL-min ', and UV detection was
performed at 450 nm. UPLC analysis of ascorbic acid was carried out on Torus TM Diol Column (3 mm>100 mm, 1.7 pm)
at the temperature of 40 “C. An isocratic system was also used at which the mobile phase (flow rate of 0.4 mL/min)
consisting of acetonitrile (solventA) and 66.7 mmol/L ammonium acetate (solvent B) was set as 85% A and 15% B. UV
detection wavelength was set at 260 nm. Results: The linear range of zeaxanthin dipalmitate and 2-O-(B-D-glucopyranosyl)
ascorbic acid were 0.01~0.1 mg/mL and 3.125~100 pug/mL, with the correlation coefficient being 0.9990 and 1.0000, the
average recovery was 99.44% and 96.30%, while the RSD was 4.04% and 3.61% respectively. In 22 batches of L.
barbarum samples, the contents of zeaxanthin dipalmitate and 2-O-(8-D-glucopyranosyl) ascorbic acid were up to 0.51%
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and 1.33%, respectively. Conclusion: The two methods were accurate and reliable, which could be used to control the

quality of L.barbarum fruit.

Key words: Lycium barbarum L.; zeaxanthin dipalmitate; 2-O-(f-D-glucopyranosyl) ascorbic acid; HPLC; UPLC
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Fig.1 Structure of zeaxanthin dipalmitate (1) and 2-O-(5-D-Glucopyranosyl) ascorbic acid (2)
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Table 1 Information of 22 batches of Lycium barbarum
Mt & 7= 1 Eiin=2
S1 THE 20180901
S2 THE 20180902
S3 THE 20180903
S4 THE 20180904
S5 THE 20180905
S6 THE 20180906
S7 il 20180907
S8 il 20180908
S9 Hw 20180909
S10 TH 20190901
S11 H i 20190902
S12 H it 20190903
S13 HilF 20190904
S14 it 20190905
S15 HilF 20190906
S16 HilF 20190907
S17 i 20190908
S18 il 20190908
S19 Hl 20190909
S20 Hi 20190910
S21 TH 20200801
S22 Hi 20200802

K FRE, INZEME7K 50 mL, S AbEE 20 min. KRS
R SO JE I 2 IE W AR PN IE - PN B
(1: DIRAEEF] 20 mL, #BFA A 5 IREFRE TC A,
AEYR 20 min, 7Y€, &I UM, FIE O be-TN IR 5%
FIEZEZE 100 mL, F551, 0.45 um JERFS &, B4
A FHEIBOR . TSRO PR ERE R i T

A RRHRIOT 22 Sk [19] IFUEf V83 B
MUFC FFE R R P G R 5 3T 8, BUHAT PR AR (Gt
40 Hfi )2 500.000 mg, ¥EEFRAE, B HIELETZ,
K IMAZER/K 25 mL, FroE i, AL 40 min,
B4 B, HZBEARAN R E B, $5) . BUSH
1 mL % 25 mL &), FARSIHES, 0.45 pm 3E
JisEsst uk, RPASAAC R HE IO -
1.2.2 A%k ZDP :il: Luna C,g(2) 34+
(250 mmx4.6 mm, 5 pm), FLsHAHPIER : FF iE=55:45,
L RE YR IBE, W 1 mL/min, AR TR 25 °C, K I K
450 nm, #HAE 10 pLo

FFCER KGN . Waters . i A4 Torus TM Diol
Column(100 mmx3 mm, 1.7 um); #FFER 2 uL; Hish
AR ZNE—66.7 mmol/L il ik % (ARFR L 85:15), 45
BEVENG, W% A 0.4 mL/min, A5k 40 °C, ®i i
260 nm,
123 HFEItE
1.2.3.1 #rAEfh&mditE  FIEC K- : DIES
EHRIRRE“1.2.1. 1730 F ZDP YT RE S g 25, 539
Aol Ak 10, 20, 40, 60, 80, 100 ug/mL A ZDP X 1§

TR, KUK S5 BSOGT RE T SR 10 pL TR ARG
PEAY, FZHE <1227 TR ZDP (435 554 T S 700 &2 o
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s AH 25 -66.7 mmol/L it % 2% 15 W (A FH
Lt 85: 15)FF B “1.2.1. 1710 MyAc iR X HE T il 25 T,
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P18 A AT TR o) HEL Ot T A, M UOROKT 885 W BT TR o 1 TR
2 pL FEARAH TS, #2208 < 1.2.27 01 F MyAC i (o
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FEARPR (O FUA, 15 B S A FRFNAH S R
1.2.3.2 &R e ZDP. MRS iR 10 & B
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cxDxV N
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Table 2 Precision test results of zeaxanthin dipalmitate and
ascorbic acid (n =6)

UK fgf?;z*;“ﬂ RSD(%)  HIACRIEERL  RSD(%)
1 2256582 279050
2 2259713 285470
3 2232399 0.85 280629 0.83
4 2254195 282043
5 2242317 279947
6 2209334 283104

B[R] — M At R il i P, 051 0. 2. 4. 8.
12,24, 48, 72 h AG8E W H 2 pL A RAR R, iE
SEFIACER LT FR, 0~72 h NAYACER ISR FL RSD A
1.956%, FHARESNAE 72 h NEaE (L3 3).

%3 ZDP ke SRR SR A R e TR A5 R
Table 3  Stability test results of ZDP and ascorbic acid

KR B () fgf;i%;m RSD(%) HIALRRIETTR RSD(%)
1 0 982923 120489
2 2 1003845 116359
3 4 988951 120696
4 8 992124 116419
1.06 1.96
5 12 1005349 115853
6 24 979983 115208
7 48 962793 115643
8 72 923491 114923

24 EEMAE
B A —FHE A AL TR K (HiE5: 20190908) 6 157,
FEHE < 1.2.1.27 300 Bl A P s M 2, 2551
FEE ZDP E &2 RSD R 1.88%, FREHIZ ik E

EVERY, SEHRINEE 3.
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B[R] —Ht kA Ae F# >R (4iE5: 20190908) 6 143,
FERR<1.2.1.27 00 il £5 BEa SE R, MRESIIE , THER
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(LR 4).
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A AR L AL IR B B AL A5 AR AR i (HIE
45:20190908), H: 9 {5, 435 S N £ A AC BR X AR
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o FE it R A R A 3 it Y5 R e AR A (i 1] D
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AR SCFAS A P= M AN R4 0y 19 22 HER AAeFA¢
SAEATAY T, G55 N, ZDP SHAC RS B AR e AL
EES T, ZDP & 7E 0.14%~0.51% 2 [8], M40 iR
T AE 0.45%~1.33% 2 [0] o AS[E] b X A AS F 50 )
ZDP AR M2ZES (LA 4) . TEMfE T
AAAC R AH LB A A AT o 5 0 i, FLARAE 38k
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Table 4 Repeatability test results of ZDP and ascorbic acid content

REBUH FER it (mg)  FEEHZDPIHE (mg) ZDPE#(%) RSD(%) FEfh B (mg) AEAhHIRCER B (mg)  MIRCER &4 (%) RSD(%)
1 500.232 2.45 0.49 500.478 6.69 1.34
2 500.187 2.49 0.50 500.823 6.68 1.33
3 500.804 2.44 0.49 1.88 500.253 6.71 1.34 1.82
4 499.775 2.38 0.48 500.246 6.40 1.28
5 500.212 2.49 0.50 500.380 6.55 1.31
6 500.578 2.50 0.50 499.411 6.51 1.30
£ 5 FRATF AR ERER DAL SR g 45 R
Table 5 Results of recovery tests for ZDP
)% Bt (mg) s (mg) A (mg) A5 (mg) (%) SRR (%) RSD(%)
249.841 1.23 1.00 2.15 92.48
250.228 1.23 1.00 2.19 96.36
249.763 1.23 1.00 2.19 96.32
250.031 1.23 1.25 2.45 97.68
oK ET A R T 250.955 1.23 1.25 2.51 102.51 99.43 4.04
249.693 1.23 1.25 2.50 101.65
250.684 1.23 1.50 2.73 99.65
250.085 1.23 1.50 2.79 104.31
249.876 1.23 1.50 2.79 103.95
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Table 6 Results of recovery tests for ascorbic acid
% Tkt (mg) FEf & (mg) JA (mg) M (mg) TSR (%) SR [ENACR (%) RSD(%)
250.873 3.23 1.50 4.71 98.81
250.891 3.23 1.50 4.68 96.57
250.721 3.23 1.50 4.73 99.96
250.365 322 3.00 6.10 95.95
HIFC AR 249.530 3.21 3.00 6.24 100.74 96.30 3.61
249.928 3.22 3.00 5.97 91.69
250.512 3.23 4.50 7.54 95.78
249.709 322 4.50 7.28 90.34
250.414 3.23 4.50 7.58 96.84
T A H KRBT E BRI T MR RR (14 55 5 I 5 235 0.025r 2
. L .020
Table 7 Results of content assay for ZDP and ascorbic acid in 8 81(5) |
fruits of Lycium barbarum L. 2 0:010 L
HLRER ZDP 4 (%) HLER A 6t (%) 000
S1 0.26 1.33
2 0.30 1.16 0.015
S3 0.31 1.12 2 0.010
s4 0.29 1.02 0.005
S5 0.36 1.06 0
S6 029 0.96 78 9 10 11 12
s7 0.24 0.69 (min)
S8 039 1.00 - e EL (T e b 4 st i R 4
S 025 12 B3 SR (A) Akt (B) A B0 s A o (a3 7
S10 0.41 1.24 Fig.3 UPLC chromatograms of Lycium barbarum acid (A) and
Si1 0.44 0.93 test substance (B) solution
S12 0.51 1.07
S13 0.46 0.45 06 0.16
14 . . ol
S 0.47 0.60 0.063
S15 0.44 0.98 05k
S16 0.34 0.92 = g
s17 0.49 1.32 < 04t = TH
a9} — e =Y
S18 035 1.03 Q | SE
s19 0.30 111 031 =— Hrft
S20 0.14 0.78 02t
S21 0.40 1.27 "
$22 0.43 1.14 01 . . .
TH T Hm
1 K4 FOKEEBUFRBRNR (ZDP) 2 AR F= MAAT 1 H B 50 A
A . e .
8838 | Fig.4 Distribution of ZDP in Lycium barbarum L. from
20020} different areas
0.010 +
0l 16l 0.17
} 0.54
0.02
S12f E ‘ a
o~ : L= 7|8 TR
2 ' B3 T
— T 208t | Hil
0 5 10 15 20 25 30 35 40 45 50 55 60 : | !

(min)
B2 FORTFE AR (A) FIALR
(B) I SBCHUR (1 1]
Fig.2 HPLC chromatograms of zeaxanthin dipalmitate (A) and
test substance (B) solution
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Fig.5 Distribution of AA2SG in Lycium barbarum L. from
different areas
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ARSCRIAS[A] 77 WA [F] AR5y g 22 HER A T4
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WHRESL R, ZDP S AE 0.14%~0.51% 2 [a], MyFC iz
EARAE 0.45%~1.33% Z (0] %7 EEPERAE R A, A
25 RS Hb S WRAAT 19 BT, SR AC AR Y
A BT R RS

JSAEAR IR ZDP W5 T 1 ek, (H R U
WAHST BT TS SRR o S AT BE— 2D R A o
BR, IR G AH OIS 70T . G AH CIETE T
s NS Pl rl 1531 5 S A LC Jeelnd P
FAARPAIE, HL U Sl AH S Sy I 55 OISR S A R 4
CO,, I/ IEAR SR A FH IR A
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