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W OE: BRY @ SRR R BT EORE . SRECI R DG Ty R R R N R K T AR RR TR
HrE . A3k RS Poroshell 120 HILIC £, LAZJ-0.1% (V:V)BEER K (90:10, V: V) MR SHAIHEAT 20 B HIAT R,
TELAMEIN K 235 nm 7R, AMriiE . FH Dionex Acclaim Cyo ¥, AR s- B BLRUCT JE05E R iR sl AH
PEATRR I 20 B TR B R T RRH R IG, 7ELEAMEIIIE K 452 nm FHEATKGIN, AMRikER . R MCIRAE T
Fh 10 mg/kg, & R 30 mg/kg; 78 10~200 mg/L 9 5 i ik S Bl I 2tk AT, MG R ECH 0.9999; FAT
R BRI RIAR SCEC T 7 8 AINER IR TE 84.3%~98.1%Z 18], AHXIFR1HE 22 (relative standard deviations,
RSDs) M 1.3%~4.7%; F&%JE RSDs 4 0.65%~1.20%; FE T RSDs A 1.3%~3.1%. & KB 5T ARl B s A A6
HBRA 10 mg/kg, ERRHN 30 mg/ke; 7E 0.5~10.0 mg/L ({3 E TG Bl AL IE RAE, HERECH 0.999; Mitg)sH
BE R AR SE L 5 72 b AR B IR [BLSCR g 83.8%~98.6%, RSDs 4 1.5%~4.5%; H5 % i RSDs N 1.2%~2.1%;
M RSD 2 2.0%~4.5%. G ATy ERIAE, P, 4 e BEREG RS, o T IEORL . SRR A
ARG 7 7 b 4 B e 42 o

KR RO GRS ML AACEREY; MIARCER; ORI AR RR R

Determination of ascorbic acid 2-glucoside and dipalmityl zeaxanthin in
Lycium barbarum related foods by high performance
liquid chromatography

ZHOU Ling', ZHU Yin-Yin'"", YU Jing-Hua', LIAO Yong-Cheng® SHI Huan’, XU Fei’, FRIES Lennart®

[1. Shanghai Faith Testing Technology Co., Ltd., Shanghai 200335, China;
2. Nestle R & D (China) Co., Ltd., Beijing 100015, China]

ABSTRACT: Objective To establish a method for the determination of ascorbic acid 2-glucoside (AA-2fG) and
zeaxanthin dipalmitate content in raw materials, extracts and related formula products of Lycium barbarum by high
performance liquid chromatography. Methods AA-25G was separated on a poroshell 120 HILIC column, eluted by
acetonitrile-0.1% (V:V) phosphoric acid water solution (90:10, V:V), identified by ultraviolet (UV) detector at 235 nm
and quantified by external standard method. Dipalmityl zeaxanthin was separated on a Dionex Acclaim Csq column,
eluted by methanol-methyl tert-butyl ether, identified by UV detector at 452 nm, and quantified by external standard
method. Results For AA-2fG, the limits of detection (LODs) and quantification (LOQs) were 10 and 30 mg/kg

respectively; the linearity was good in the mass concentration range of 10200 mg/L, and the correlation coefficient
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was 0.9999; the recoveries of AA-2fG in Lycium barbarum fruit raw material, extract and the related formulated food

varied from 84.3% to 98.1% and the relative standard deviations (RSDs) varied from 1.3% to 4.7%; the precision
RSDs varied from 0.65% to 1.20%, and the repeatability RSDs varied from 1.3% to 3.1%. For dipalmityl zeaxanthin,

the LOD and LOQ were 10 and 30 mg/kg respectively; the linearity was good in the concentration range of 0.5-10.0

mg/L, and the correlation coefficient was 0.999; the recoveries of dipalmityl zeaxanthin in Lycium barbarum fruit raw

material, extract and the related formulated food varied from 83.8% to 98.6% and the RSDs varied from 1.5% to

4.5%. The precision RSDs varied from 1.2% to 2.1%, and the repeatability RSDs varied from 2.0% to 4.5%.

Conclusion The method is simple, rapid, and has high degree of separation and accuracy, which can be used for the

quality control of Lycium barbarum fruit raw material, extract and the related formulated food.

KEY WORDS: high performance liquid chromatography; Lycium barbarum fruit; Lycium barbarum fruit extract;

ascorbic acid 2-glucoside; dipalmityl zeaxanthin

0 51 &

i[RI RRIMIAT (Lycium barbarum) @ EERIE N EFE
sz EZ SR, BT &6 ZMEER . MEITR,
B IR A AR B A A W TE Y T, G R
EO. BT MR ZHCENE . HESE), S0 LA
A S U, IOt AR B 22 3 1 P
Yok 2, BT LATA AR A A REAE PR AR BRI i, X
TR}, ARICYFIAE ST i 0 BT AR HE N T

CE B A S By Rk B BRI R B, GB/T
18672—2014 (HIAL ) HUE T AL FA L 2B 1F A &5 1l 5
AFE AR . FAT 2 B AT N B B A T 4y, HA R
PROLEE . MREGCRY . BUMIRE . FRILEE . PrEIbSE 2 A
HIEM . Mtd 2R — RINEME RREY, £ 2 M
HEH LUt T 2R e i, B ZE BTk A
FEAE S Lo s E R, LA BEAE D IR dE AR o R
52020 Mg b E 25 SR, ARAC H Y 53— PR 808 o ——l
SRR, YRR —FP R SN, A A A g A e
WAHR RS E, WARE TR EA 8.

2004 4 YOSHIKO 455 v AT 43 s i il B A
fi% (ascorbic acid 2-glucoside, AA-24G), X&—FfaE . 4K
SRIVYEE R C Ry, BRI EaRD Jrak! | ek
F R 88 b R LS AR S —Fh
BT . 1999 AEHT MY ZHOU S5 B R4 HMAd
B N RO KR AR R, % T (A
PRI 23 T A B A% T 9 38 B A48 1) oK B L1
FIEtho A B B R U0 32 A ok, MOAC A R Rl 1Y
TR BT ATRIFC IR A R AR TR, AR BGX 2 M itk
SMIAR R SRR L S B SRR R o

AL ER, BErARA BRI & A H A ik &
brd. ENSNE &k RMSCET, C 28 ANDHEH P
TR0 R B — A vk R E T RAT R L 4R
BUCP RIAR G )y 72 it B o 2020 4F 12 H 12 H, TEEMN %

SR AT T BRARE TNXFSA 004S—2020¢ HIAZLT 14
T T S30RRE L E ) H3R T A AT TSR B I A v K 2
R AR IR I E T ENAME &R R SRS,
A AR A7 L2, AT R —FE, X ek
A [ B 38 T M AR O . SR BRI DG 7 i Y

AHIEFERT ] PN A SCHR H i A A AT R N ROK B T AR
HEBRTE 0 AT T 2 MIRAIE, ZR64 A BILELS, R
Tkt T AR IsRL . SREFIAHSCE L 7 i 2 AR
OB (372 (high performance liquid chromatography, HPLC)
RGN 5, LASH A MO AT SR RIAR 5™ i i BT B A2 T 4 AR
A I HRS AR o

1 MR5ERE

1.1 #E5R

MRC ISR CT B A DR AT BR A ) M
WY (6% L Ak el A= D RHE A BRA W), 8622 ol R I 3K
LS BB JEBRMESE R W Sl R A S 1) 46 3L nido i 2%
HECT ARG = 5 WK oA S A A S 1 28 85 142 1
IS S SR vl

WO ARGy Bt o B AT, BRI B 4 g
MIFCHRIY), TN 96 g e v se /i . IRA, 153 3k
JEARAK SNBSS £ 4 BL 20 ¢ MUACHREY), fin 80 g e
FFRAT R . TR, 15 32 L KO IR Iy £
6 g MFCEEEY), fin 94 g Wik e smiR A, 15 B0k 3
KA L 75 £ b B 20 g MIFC R, i 80 g Wik s
SHRA, 15 EIWI R S AR INEC T &5 B 10 g Mfd
PRI, J90 g WS A& —WIHER AR A, 155 mHE
FUEACE SN 7 & i B 20 g ML, i 80 g minmE
W FEAMRA, A5 BN ML T R KA 0 5 25

X BE S MO FC R (CAS: 562043-82-7, & &t 98%, E[H
MCE 723 rl); X B KR AR TR (CAS: 144-67-2,
& 95%, 1 Extrasynthese /A ]); HIE({O ik 4l, & FE 2R
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oo E]); BERR . HERCT REEE (A al, 38 E KA H);
2,6- TR HEY . =AM . IR MmBREN (e, H
LR A H R A D
1.2 UFE5E%

1200 F 41 = SCH AR G354 . 1290 40 5 8080 i
{ . Poroshell 120 HILIC & 3% (3¢ E %12 A H);
Acclaim Cs (4341 (3¢[# Thermo Fisher Scientific 23 7));
DV215CD K (3 FE B ZE XA PR Fl); AL204 K-,
ME3002E K - (Fi 1 A 45 8 35 7] 2 AL & F R 2 W) );
Lambda 35 $84MA] W46t T (G2 E 14 R /R BRAER A
FRAF); RUC-5200 7 i URMLAR (G A HL R ik 4%
HFRATE); 5804R B0 HL(HE F A G R B A R FD;
MR1029 & W REHL () 78 5 3 fL 28 O A7 FR A &1 );
SJ-J05S SR MR 5E T B L AT B2 F); Genius 3 i jiE
RA UM R BRI,
1.3 WHE
13,1 &#40t

(D)HIFCHR a3 HE: Poroshell 120 HILIC #:(150 mmx
2.7 ym, 4.6 mm); AEIE: 30 °C; FEIAA: 0.1%BEMRKIARK-2
{(10:90, V:V); Widk: 1 mL/min; ZE4MEMIEEI: 235 nm;
PR 1 L.

(2) | K BT AR R R B L35 A 0 Acclaim Gy AT
(250 mmx5 pm, 4.6 mm); FER: 30 °C; FishA: HEEKA), H
FEAUT FEBE(B), BAEPEML(1~4 min, 20.7% B; 4~21 min,
20.7% B—57.4% B; 21~22 min, 57.4% B; 22~33 min, 57.4%
B—88% B; 33~37 min, 88% B; 37~39 min, 88% B—15.3% B;
39~49 min, 15.3% B); #iti#: 1 mL/min; $8/MGEIN#R
452 nm; FEGIFRERE: 10 L ARESIUERERD N 050 1.0,
2.0, 5.0, 10.0 pL, 437t 0.5, 1.0, 2.0, 5.0, 10.0 mg/L.
132 ARfE R & B

(U AT BT VS T8 1 T 1

HEFFRBOAC R X B IS R 2 0.01 mg), B
/N, KSR, FCHSOT R EE S 1000 mg/L
X IR SR B BT, ARt TN/, #EE-18 °C
PRAF . RRREBUHET, S — AR, #ERREIGE &1
X R RAEASTR, FKCE 2R, BB FR 0 Mk B iAo T ARV
W, HeBE4r B9 10, 20, 50, 100, 200 mg/L, % TAFERK
AR T — AR E.

()T KB 2R AT PR TR s 1 VS YR 10 e

TR FR IR0 R K B 2 AR A R R X IR R RS T &
0.1 mg), EAFE/MAF, FFREWEER 1 mg/L 9 2,6-—H
T B T %) A S VR T A A, T T ST A TR
40 mg/L XT IR TGRSR, B 4 °CIR1F. HEMMASBUE H 11
N RE AR, 1 me/L 2,6- 40T NS H Y P - DO 4
WRIRG(L:1, Ve V)IEWEZS, Behil stk Bl 10 mg/L ihRiE
CAERWR, FRUUAPIRC, HA B S =5 6 4t R 1k

ATH R HE, HAK R AE 460 nm Ab, f#iF] 1 cm Fo@ I
BRHU JEBE, B v dh A9 S R VR BE (mg/L)= 132 A% W O
x1000/FRHE i UEFTH 460 nm FNE(E
1.3.3 Hena

(AT R S Ak 3

FRIURY B3 S A ACRE it B MO A SR BRI AE B 0.5 g, Jin
7K 100 mL, #7530 min, AHIRK P EIR, £ 0.45 um /4
UERE IS R . ARG I ACSRBC L B A 1.0 g,
Jinzk 10 mL, #7530 min, BB 1 mL, A 1 mL 5%
SRLEBKER, FTATBEAIETE 5000 t/min T, LiE
W2 0.45 um PITE NI U8 J5 1

(2) E KB R R IR R A b Ak 2

FRECHIACIEARE ) 30 g, ITPdRMmReN 0.6 g /K 120 mL,
WEEIRIE 30 min J5 HRERENLAIH, KEARREE A, PR
120 mL /KAZWR P RmEENLI] Sk, EVERIK—IFInA LI
FEWR, S FREE AT 300.00 g. FREL2 g SRR CHE
% 0.01 g)uk 0.25 g MIFCARBUA CKEHH 2 0.01 g)uk 0.5 g (K51
2 0.01 @MMARBWIIRE T BT 50 mL .08,
JIA 2 mL 1 mg/L 2,6- T 354 FF B 0 S BV, IR TETR
5130's, LA 15 mL 1mg/L 2,6- T 3 B i i) 2 B — 4%
FBEQ2:8, VI, RHERS)E R 30 min(H (K
R R EEAE 30 °CLATF), B, #E 4 °C.8000 r/min 5%
PR 8 min, 15 F2A PSR 25— 50 mL #.04 ,
40 °CKIB FRASWT, H 20 mL 1 mg/L 2,6- 80T HEXFH
T3 () 2B - DU S0 R (101, ViV IR ORIV e, IR R
50 mL T E0ETRAYA 1S mL FTEREN
1 mg/L Y 2,6- —FUT F5T H B G Z -0 SR (1:1, V:V)Es
WIREAEI, HEEBZE R — 50 mL A8, HEnE ),
11 0.22 um JERRE T HPLC 7347,

2 H#R55%

2.1 FRofE GBI By s

FOACERARUE LA 50 B 5%, Z TR SCRRU TP 2o
TR AT, BOPE MU SRR T AR, (HRANE ™k,
PE ARS8 2SR T R b AR A A A v i o o T Rk
AEEEEC R, X AR AR AR M E T T8, HAADY
Bk AEIR— B R RORAHE R A ERE, P R AR,
45K, 1000 mg/L RIFCIRIE & IR AE-18 °C P RERTF 6
A5 1E10~200 mg/L {EFEN, MACERARMERRESIRT 17
RN S, U VRl 2 KR AR AT B A 1 1 B
SEVE, T RAEE, FARSERE B 1. AT LU BIAE R A
VRIS, RN RS BRAR I S AR L T, R
LA, BN — RSO0, ARVREE AR e et 2
T v BEARME S, 5 I AT B2 S 52 VR Al ) 1L FE IR T A
e Este, HfE—ElRE FA SR,
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350 —4
300 |- 2/’\5»—!\:‘____1
250 —
—— 10 mg/L
200 — —#-20 mg/L
150 — . - - _ . ——50 mg/L
- 100 mg/L
100 — —-200 mg/L
0 """ g% =2
0 T T hd T T hd
IR 2K H3K 4K HIREITK

350 g
300
250 -
—— 10 mg/L
200 | 20 mg/L
150 |- 1 ~— 50 mg/L
* - 100 mg/L
100 - L1 ~—200mglL
50 I
0 : . \t;

IR 2R 3K B4R HBSK

1 ANTR] e BE B MDA R T o PR R 3 A (A) . RO YRR (B) i e P e TR R 78 4k

Fig.1 Peak area variation of different AA-24G standards under room temperature storage (A) and repeated freezing (B)

TR R AR — RIS N R, S5 AErE
U, il HAR ARV, B AR AR R
I, ERTT B BT A M . X B RAR R T A
Y S B ARSI TR B FR AR 1% e B % A
TR CAR, A AR b v S ) AR U, e TR D
KO W GRE, AR e ) B 5 A TR ) B HR
e ] e K 3 3R AR R TR (17 0 e s A1, ZE G R AR )
YRR M EEANHE, It AE R VEARHE MR s, R PR A
TRy AR, FUR R
2.2 HIRCIB SRR

MIFC R ) A HEARGF, TERER A TG DL H T
BRSO T AR AT MR B O . = IR AL IR —
BORSE M, AT P R A OGHIR E A G TR R AL vkok
U200 i fk 74 AR B8, AR T AR DN P R A . il &
wh T LU AR A 2R, KBRS EL R S R BUAR 2 T i sy
Wi 2, ST AASIFGE I T 00 8 (3R . 3 T
A 80%ZFE, 3% =R, S%=A L. 10%=ALHEK
BIVER I, BARIMA 5% =5 Z Bk T LRIk 3 2=
BRZIRE T AR, AR SR AT AR Y RIS

PR FE AR R R MRS, AT R CEE.
S o DU SR IR 22 TR SR B R AR B e 4. U
EEIHORR e, BT AR ARG R PRSI T 2,6-—
BT I H A R E ), ELAARR RO AR L A
IR B AR R B T R A DK . R
RAR T A TGRS — RIVTE . L0 HA SR, b
G i FH SCk AP B SR AP0 IR R P | A R R
SR B B, A R A AR o v 2 R A B
GERG R
23 (UEEHERKEH

XFF RS P RIAC B R UG, A Cs EIEAAR
M OR B, 8 H B 48T 5 RSk A HILIC JRB A
RS20 g 2 e sl b P S R Y, RS
XX R G TS ek, AP Ak RE T Agilent
#) HILIC ki, —IFaRsiali i shtH oK -2 1 (15:85,

V)N 8200 e R o i SRR s 2 B AR A I BRI
A TP TCEMIR A FF, I LKA PR LGRS 2 90%,
AR T AN B SR, WE 2.

AIAT TR E R AR ER R A, AT B R A
P—HE, R Cso TGS HE B WA, Han AR
RN SR, H A AR 22 8 C g 2202022,
Wiz G R, A Gy BiBtEn, R GG
TiA — R B A TP (& 3), XAEMiI Cg ik kER 2
MBEAEN . BT Cao BREHEXTHEM AL & W0 58 5 5
B, TR Crg (Al & IR F KB R A%
e R TR 1) € i e v S A 5 TIZ T30, Xt S g e &
WERTEAT BT TR, B ik 2R J R Cs GEAE . 53
Gb, AT A I R R, G Sh AR B T R, (S
LB ) B SCHER PO ) 40 min. SCHERIZRIE AR E Y
30 min, $EFTE 20 min 2247, KK TRIE,

24 ZMSEEISK LR

TE 10~200 mg/L WEEVEHEIN, MFCRRMZAMICR RIT,
LI ¥=0.9365X-0.4752, LRIEAMISEREH 0.9999, 4HK
Feitly 3.33 g, SEAMRTN 10 mL B, HIFTERASAS: HBR (limit
of detection, LOD)/ 10 mg/kg. EarfR(limit of quantitation,
LOQ)H 30 mg/kg, 7k RMHUE w5, 7T LA 2 HIATER R

£ 0.5~10.0 mg/L {FETERBIN, FOREE _AFMmRET
RVERRBUF, MR Y=91.15X-1.665, LIEMAER
Bk 0.999, MBUEER N 0.83 g, A& E AT 50 mL i,
FORBEE “AFMHERER R LOD & 10 mg/kg .LOQ & 30 mg/kg,
D5k R R, AT AT A K ST R R R R A ARSI
25 BEEMERM

XA BRI (AR S RO SR 6 B, MRt . HModd
SIS K AR R IC 7 £ it AR R R R R K B80T s R R 11 75
BAIXHREIm 22 (relative standard deviations, RSDs)&5 AN 1
Fiis . MIACHORS %5 B RSDs N 0.65%~1.20%; HiE Pk RSDs
M 1.3%~3.1%, EKRIER AR ER S % E RSDs N
1.2%~2.1%; FEE I RSD N 2.0%~4.5%, i BaniZiye:
VAR 8 R R A 1 2 R4
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x10!
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1.5
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0.9
0.7
0.5
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DADI1 - A:Sig=235.0,4.0 Ref=360.0,6.0 samplel.d
[ B

SR MJ/L

01 05 09 13 1.7 21

A2 B2 5} 8] /min
DADI - A:Sig=235.0,4.0 Ref=360.0,6.0 sample12.d

: "

25 29 33 37 41

45 49

x10!
4.8
4.4
4.0
3.6
fou} 32
£ 28
E 24

05 09 13 17 21 25 29 33 37 41

FR BR 5} 8] /min
DADI1 - A:Sig=235.0,4.0 Ref=360.0,6.0 sample19.d
—-D

45 49

| | | | | | | | | | |

01 05 09 13 1.7 21

A5 B4 15} 18] /min
DADI - A:Sig=235.0,4.0 Ref=360.0,6.0 sample16.d
—E

A

25 29 33 37 41

45 49

01 05 09 13 17 21 25 29 33 37 41 45 49

£R R []/min

DADI - A:Sig=235.0,4.0 Ref=360.0,6.0 sample21.d
—F

_ \

1 | | |

13

1.7 2.1
{R B B [A]/min

25 29 33 37 41

45 49

01 05 09 13 1.7 21 25 29 33 37 41

PR B ] /min

45 49

T MACERPRIERR (), MIACIEURKB) . HIACHRI(C). A WIBL TS (D). WikHBL)s (B). WNMEERC )7 (F).

>
23.071

K2 MIACHR (g 5]
Fig.2 Chromatograms of AA-25G

[
23.105

20 25 30
1 B Bt ] fmin

15 35

40

20 25 30 35 40
£ B8 B} 6] /min

45

TE: FORE P AR IR B R ME AL (A) . MIACEORH(B)
P30 R BT AR AR R (A

Fig.3 Chromatograms of dipalmityl zeaxanthin
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-5 St
-10 -10
15 bt b b e b b b L -15 ce b b b b b b b b e e
5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45
{R B8 15} B8] /min PR3 Bt 8] /min
3 =
E i F <
20 N 20 B
m 10 i 10
& 3 =5
E o} E oo
-5 -5
-10 -10
_15 M PP B [P B M PR | P PR PR IS -15 e b b b b b b b b by
5 10 15 20 25 30 35 40 45 5 10 15 20 25 30 35 40 45
5% B4 B} 6] /min £ B bt ] /min
T MACREI(C). A YIELT (D). WAL (B). MIHERL Jy (F).
B 3(8E) T AR S O K
Fig.3 Chromatograms of dipalmityl zeaxanthin
F 1 HRRERMNERER ZFHERIENEZEMNEES M (n=6)
Table 1 Precision and repeatability of AA-24G and dipalmityl zeaxanthin (n=6)
B8R MR EE WRREE S T AR T A R I RS T 5T AR R IR A
RSD/s% RSDs/% RSDs/% RSDs/%
ik ayay s 0.85 23 1.9 3.9
ik ey 0.74 1.8 1.2 3.3
FHEFE L AR KT TR I Oy B 0.97 2.7 13 2.0
FHEFE o R KT TR I T B 0.75 3.1 1.3 2.7
WA R SR K ST R I T B 0.97 1.4 1.8 3.4
WK 3 BT R K- ER N 0.65 1.3 2.1 45
A P 5 A 7K SP-8 y £ h 1.20 25 2.0 33
1L | B 5 = N |V = 1.10 2.7 1.9 2.1

2.6 MNFREYE

BUHACERE 0.5 g, MIFTHREW) 0.5 ¢ HHSGHT T b kR
1 g % 6 1, Hils b, MEFIIGZIRIR A T
1000 mg/L AYMIAT B fif 45 - 980 11 20 uL. 960 H1 40 uL.
900 1 100 pL, FoAMRAE1FEI0bR BRI T, 1%
BEO1.3.0 (D) EGESRAE, SRR EICSEE, 4503 2.
PR IR FTE 84.3%~98.1%Z [, RSDs 7F 1.3%~4.7%Z [,
W5 R TR G, MERRE o

BUAC R SR 2 g AR 0.25 g, ML &
AR 0.5 g 4% 6 1, WA HEARIAI, 7 133 Q) MA2mL
FRIREE R 1 mg/L B 2,6- AT FXF B B 09 2 W0 Z i,
S AIEAAT BRI 5.0 mL 4 20, 40 F1 100 mg/L Ak
W TAFHRBRER IS A AR TP 2.5 mL #Y 20,
40 F1100 mg/L 1) E K B3 “ARRHFRER 52 1A OGHE &
peAE AR A 0.5 mL BTtk BE 1Y 20, 40 F1 100 mg/L By £ K
R AR RR IR A% 4, A3 BUINER EHSCR S IR B, 4R
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1.3.3 )ik, A TIIbRIERsEas, 255 a5 3. dn i
HAE 83.8%~98.6%Z 7], RSD 7 1.5%~4.5%2 [6], 15 2H4[al
WCREF, HERE R
2.7 EPREESRMNE

SR FHE 5 % 77 B2 3 A R Mk A B R R
R AN ] 7™ b 0 S R A AT skt L B AR R B A R R
PR AR AL ¥ AN [R] T 20 Fnatk vk ) M A SR B LA B2 B A7
28 B AN ] 5 JoT TS 0 6 A RH DG TS 7 £ EAT T MIAT IR
TR R AS R IR 0 I o HAC R A X IR SRR
ol P €T ] LT 2, 6 oK B 3 AR T T P T T A
s LE 3, Mt R B S m A R LR 4, $REL
YR EAAR SRR IR 5, By =S i ELARLS ISR 6.
MFEAFUEW, TR 1SR & &5 & T TR 7

Z, TR A RAT IR R R T I A o K B
R ARHE R A 5 25 S AN R Ah Bl 7 B RO
KF(P>0.05), WK 5 TR, AR T ZE 2 MMACHE
By, HMIRCER & 5 22 5 A R (P>0.05); K4 200
IEPRBUR TR B AR R IR, A E IR T 2T DL
PR PRI (P<0.05), W53 H 28 DO 28 90 i 5 1)
B P LS AR T R R A . B T X T T
AR f oRORS, 5 BB W B o, 0 DR S IR AC B B
RZG AR BA MRS ORI . P IRIER . K 6 T LA
A, SEPRA I AR RCRR | B KT A AR R R R R
WU IME AT, 0 PR IZA N 7 32 T AR e 287 il
RGP R AR R, SRS A AR HE | NI4T L BE 22
TR AR

R2 MICERNEYE(n=6)
Table 2 Recoveries of AA-2fG (n=6)

U 20 pg 40 pg 100 pg
I /% RSDs/% I /% RSDs/% I /% RSDs/%
Mikd IRk 89.2 2.1 93.5 3.6 91.3 2.5
AT IR 90.7 3.4 94.9 2.8 95.7 3.8
FHEAZ L BRSNS 7 £ i 85.6 4.6 93.2 1.9 93.7 3.6
FHEZE B ST Ry /K P R TN E 1 £ 88.9 2.8 95.4 2.5 95.6 25
Wk 3 AR P 8 I E J £ 89.3 4.3 97.1 3.4 92.6 3.4
Wy B 5T R KPR I E £ 91.5 1.9 93.4 1.3 97.9 1.6
WA JE AR K S-S AT 7 £ 84.3 4.7 91.9 4.2 91.4 2.5
WA B 1 /K - S AT T 89.0 3.0 98.1 2.6 92.8 1.6
R®3  EREARZIRHEBRERR YR (n=6)
Table 3 Recoveries of dipalmityl zeaxanthin (n=6)
JdRit/ug
100 (FFCIERD 200 (FA2J50k) 500 (HIACECR
RN 50 (HACH2 ) 100 (R $214) 250 (HAE EEE)
10 (BLJ7 £ i) 20 (AL 5 B i) 50 (Fic 5 B i)
mIs3/% RSDs/% /% RSDs/% mIs3/% RSDs/%
HIAC S 87.0 43 94.9 2.6 90.5 2.7
eI E] 84.6 3.9 98.0 1.7 97.6 3.4
FHEHE B I PR I Jr £ 83.8 4.0 92.0 3.6 93.8 4.1
e BT KPR Iy £ 88.6 3.1 98.6 1.5 91.9 2.7
Wk B I8 Iy £ b 86.0 4.5 95.3 4.1 95.5 3.1
W B AP BN E 7 £ 83.9 4.0 94.6 2.3 92.8 1.9
W e AR A S-S T T 89.3 3.8 93.7 3.6 94.6 4.1
W 5T 2 AT S TS 5 i 90.1 3.1 98.3 1.8 96.7 22
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£4 FEARENPEICEMERER -FHEHBEENSEM0=3)
Table 4 AA-2fG and dipalmityl zeaxanthin content in different
Lycium barbarum raw materials (n=3)

-— P Mo i FORTR AR AR

/(g/100 g) &/ (mg/kg)
TS TE A 1.170 3300
TR1% TH B 1.160 3164
TR1%  HiE - 0.796 3115
TS TH A 1.070 3005
TR1% TH B 0.900 3423
TR1% TH C 0.810 3191
TS HiE - 0.843 3365
3 % ®

ABIFFEAR G A A B2 AR R AR B, W E T A
R A DR PR A AT IR B K 3 K AR IR R, il S i
BT HT AL BEAL AR SRR A, BRE TR AC R
SRR AN SCBCTT ™ bbb 2 BRI BRI D 35 o %07 15k
Btk . BRGSO BRI BRAE R, XA R Y
SR, BRI 9 12T A AR 2™ il ) S P i 2
AR B APE, AT L 7 Al b o ) ST AR,

DA RC S 4 557 RO 807 iy R AR AR AT T R AR S HR

£5 AEMCIRIUIPMCERR E KB R _ARHaBEsRY
HE@n=3)

Table 5 AA-2fG and dipalmityl zeaxanthin content in different

Lycium barbarum extracts (n=3)

HAZ IR , Mlem e TORTR AR AR
LY B2y e /(g/100 g) P /(mg/kg)
55T H A 0.559 <10
WEH B 0.753 <10
WEH C 0.569 <10
i D 0.509 <10
T E 1.250 <10
55 T4 1 0.564 274
L i 2 0.561 693
M54 3 0.579 1197
MEH 4 0.470 1385
5 453 5 0.556 1540
T 6 0.490 823
T 7 0.671 1181
T 8 0.657 1781
BTk 9 0.614 2110
) 10 0.624 2181

TE: EHER A TR T L30T BE 7R Sl 4%

*6 TREHFBRFHRBMEKRER_GHBRENSE0=3)
Table 6 AA-2fG and dipalmityl zeaxanthin content in different formula foods (n=3)

MUAC IR & 5 (g/100 g)

TR BT A BRI 7 1/ (mg/kg)

iy 3 MK
o DL S E B & S7 LioallEiE] ™ [ %
e ik 0.0230 0.0268 85.8 43.5 472 92.2
WeE ] 0.1270 0.1340 94.8 240.0 236.0 102.0
Wik {is 0.0361 0.0403 89.6 72.0 70.9 102.0
Wik = 0.1280 0.1340 95.5 236.0 236.0 100.0
A ik 0.0572 0.0671 85.2 116.0 118.0 98.3
i =] 0.1190 0.1340 88.8 236.0 236.0 100.0

T TS S =22 5 o T ICRE A U TOR A (< TR TR IR TR BRI 4 L
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