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B OE: Br 2B eSO 5%k (ultra performance liquid chromatography, UPLC)IM5E € i FP M) 4T R
(ascorbic acid 2-glucoside, AA-25G) &AM F k. 73k KA Torus Diol (3.0 mmx100 mm, 1.7 pm) i,
VAL - LR I(85:15, VoV N SHAHZEST AA-2BG 1535, TN 0.4 mL/min, FE#Y 40 °C, 7E5SMa I
P 260 nm RGN, SMRIEER . SR AA-25G 7E 3.01~15.00 pg/mL 5 i S 1R P S B LA IR G R,
FHR B 7=0.9997, MIBRITHCAR I KT 85% (n=9), AHXTHRUEMN 2 A 2.22%, i FEAH A BRIENR 224 1.33%, &
SRR BRUER 22 1.15%, AT LR TR 0.03 pg/g, A 0.09 pg/g. 45 %7 nTab B, £
DR FEAREE | o, RBUEERIERRE S, AT LA RAACAR DG 7 7™ dh . AA-2B8G 1) &5 s 0 R 5T 4 K
R AT AT AL X P AA-2B8G 1 HEE BTt E IMEN S % .
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Determination of ascorbic acid 2-glucoside content in food by ultra
performance liquid chromatography

LI Jun-Wei, SU Jun-Mei, HU Jie, YANG Jing, CHEN Han-Feng, LIU Chun-Li"

[Access (Guangzhou) Testing Technology Service Co., Ltd., Guangzhou 510730, China]

ABSTRACT: Objective To establish a method for the determination of ascorbic acid 2-glucoside (AA-25G) content
in food by ultra performance liquid chromatography (UPLC). Methods A Torus Diol (3.0 mmx100 mm, 1.7 pm)
column was used, with acetonitrile-ammonium acetate solution (85:15, V:V) as the mobile phase for the separation of
AA-24G, at a flow rate of 0.4 mL/min, column temperature of 40 °C, and detected at ultraviolet detection wavelength
of 260 nm, with external standard quantification. Results The linearity of AA-2fG was good in the range of
3.01-15.00 pg/mL, with a correlation coefficient ”=0.9997. The recovery rates were all greater than 85% (n=9), the
relative standard deviation was 2.22%, the relative standard deviation of precision was 1.33%, the relative standard
deviation of repeatability was 1.15%, the limit of detection of method was 0.03 pg/g, and the limit of quantification
was 0.09 pg/g. Conclusion This method is convenient for pre-treatment, fast in detection speed, stable, and has
high sensitivity and accuracy, which can meet the requirements for the determination and quality control of AA-25G
content in related formula products, and can also provide valuable reference for the qualitative and quantitative
analysis of AA-2/G in food within the industry.
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MR T AR T EMAC (Lycium barbarum L)RT
P RS, 2 R P 2kt 7T 1 25 D s Ak
AR B2 T BN, WA T B 0 1 i 43 EL A o b
P BRI R G EORP . BTRMEM . P
Fra ALl A MBI AR . PR . PTIDAR S A
AP A B 5 R RSO

itk s B A, R Sk B2, Rk
HRE WOHL. AW EZ s, Mk
FrH AR A EE R AL S . ESER 2-0-4-D-H
2 Bl BE-L-BUI PR CRUACRR) S ot . (b AR N R AL A [ 25
M) (2020 R H HIAE - DL BERIE SR S B i 2 FE R,
SRMTAC RN ik B B SR, BAT. AR BA
L DL ZWE S BIE SR bR, IUA BRI AR
FEE TE XN W RAR R IR, AAC T TR RS R R 2,
EEEW Z AT i A RE Y, A EESER
WE AT, BATAMRAEE 98%+1%"), tA)E
FHfL R R . ML IR A 2 2004 AF H AR
TOYODA %5 M\ 7 B MyAC AL J5 M i) T 5 v 43 B 4l Ak 15
B, SRR PR AR AR RO, R—Fh R L
WA RARAEA R C Y, B R e R bR
FRCO BRSPS G P Y Y
EVER

KFMACER, HHTRA BB & A A Jr ik &

. EWNAME AR RSO, 22k M m A0R A G5k
Tor A A R 09 3 52, LA BT AR XS AR, 43 Al A X
A, T4 R AR = #5080 H 638 25 (ultra performance
liquid chromatography, UPLC)) £ ZEAHF5¢ 77 [nl JEMIAT JFURL,
AR 7 7 it H R AT R 15 B 2 7 R g 0 8, AR f
LR UPLC fill & i rh AR AR BR 1Y & o, X T8 A AT+
B o e A2 b | A 2 A P DL RO AT TR )
FEVEMY . AHSCHEL T & 0 TR ] DL e T i AR
L R S0,

1 RS

1.1 w5

FIFCRARFE S (), MACH AR 25 EURE il (4% o

G (EiGd, MERTEAE), LRGP, TN
B2 R A7), HAD R X R A (CAS: 562043-82-7, & ht:
99.7%, & ¥ REFHE AR B AR MR S5 A R R, KRS
GB/T 6682 { A Arse 5t s F K B A I8 5 1 ) Al i —
HoK.

1.2 UE5E%
Waters ACQUITY UPLC H-Class, TUV # &5 %08 A

03 S (i 48 R I 2% ) . Torus Diol (3.0 mmx100 mm
1.7 pwm)¥AH €3 A (36 BR FR A F]); Mettler Toledo
XPR205 434 K (Jg & 0.01 mg) . Mettler Toledo MR603
GIHT R (8 1 me) G 1A 45 8 - HE R 2 [ BRI 0y A R
7y Al); SI80H 75 U ¥k ¥ #% (18 B 3L /R A Al );
IKA/LAB DANCER S000 iR & & (f8 H X R4 Al);
Millipore/Milli-Q/Academic #li/Kk & A= #% (— 2K, 18
B EHR).

1.3 LWHE

1.3.1 X5 69 Bl

66.7 mmol/L ZFREEH: FREL 2.571 g L% Z 500 mL
Kb, IRA S E L E, BAARH.

TLEhAR: ZE T 2R 45 5 Wi (66.7 mmol/L)$4& 1A F L
85:15 A
1.3.2 M ATER AR B I R 09 BT

iy AT TR X IR S Al 45 VRV A PR BBOH) AT R X R
0.00754 g, BT 10 mL &, A 0.1 mL ZE1#8/K %
fiff, FERIURSIARRG RS, EAE RS

Fcmxs B S i BB 1.0 mL AT 50 mL
R, P I E 25

MACER AR U T AR SR MERR RS O IR 5 v 1) i 45 R
2.4, 6.8, 10 mLF 10 mL Z&EIHH, WaEsR, 5
F G4 3.01, 6.01, 9.02, 12.00, 15.00 pg/mL B F
FIARME T A
1.3.3  FRALVEBN %

KRB M2 0.15 g, HERAIIA 1.0 mL 281K AT
FATER, EAT 25 mL a0, BRI R SIH(85%
-2 4%%)24 mL, FRE @R, WA 40 min, BHE
iR, FRSIAFN e ER, BAEH 0.45 um BN
I8 B LA

BH o BE A T VR 25 AR BEAR AL R 46 T8, ZE R BN
MIALF R R OL T, B RARE TR G, BRI S
TRER A7 BIAUAT F R 2 FIRE o e BRIl Sl VA R RO 45 D7 7
Tl B BH 2 o R VS TR
134 &iEL4t

{8,345 Torus Diol Column (3.0 mmx100 mm, 1.7 pm);
T 5 : L BREE T (66.7 mmol/L)=85:15 (V:V); i
A 0.4 mL/min, #ER 40 °C, SEFEARR 2.0 uL; A9
K 260 nm, iZ47HE]: 10 min,

14 HIEALIE

AR 53R W0 KA 1 7 A 43 BT R B o i
FEIRFrtE Empower 3 FRSE R, I BT 2 45 2R 35 0 J5 b 45
B BRI Microsoft Excel 365 #H47, 3% T 5ids
MO BRI Geitei s R el AL DR i 22
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Fig.l Chromatogram of negative control sample
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Fig.2 Chromatogram of ascorbic acid 2-glucoside standard sample
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Fig.3 Chromatogram of Lycium barbarum powder sample
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22 A%
221 BRABEBEE

FE SV A R — 2 R R W A, 25 4% H bR o 1
AR, AL TE 18 h IR FRAR (DS, TR A4
X bR 22 (relative standard deviation, RSD) A 1.07%, /N
T 4%, RUIFESIRWAE 18 h NERE, PR ILE 1.

R1 BRREMER

Table 1 Solution stability evaluation

T B ] W A WERIFREY  PREAEE PREAEHAIAY
/h RSDs/% /min RSDs/%
0 72566 NA 6.295 NA
4 73029 0.64 6.290 0.08
8 72835 0.37 6.250 0.71
12 72465 0.14 6.171 1.97
16 73447 1.21 6.247 0.76
18 74578 2.77 6.303 0.13
RSDs/% 1.07 0.79

TH: NA RRAEM

222 RiEAAMER

XFE— R ) 3 A0l AR T Rl A, DA B
(0.4+0.1) mL/min FEF7TM%E, HE# 1 4 0.3 mL/min, HiHE 2
4 0.4 mL/min, i3/ 0.5 mL/min, Fi&MACHER &8 M
RSDs {8, #EFm Mt FE . 3 4l 2R R i 3 T A AT R
SR RSDs B/NT 4%, HELE 2.

®2 REMAMER

Table 2 Flow rate robustness evaluation

AT R &/ /(mg/100 g)

S ik 2 Wig3  RSDs/%
0.3 mL/min 0.4 mL/min 0.5 mL/min
1 95.75 96.24 95.78 0.29
2 94.83 95.08 95.12 0.17
3 94.87 94.38 95.43 0.34

223 ABAAEER

X — R 3 A RER AR IR, DA IR
(40£5) °CHEATREM I AE, AR 1 o4 35 °C, #EIR 2 S 40 °C,
FEIR 3 4 45 °C, IFITIAMIFCER & it ) RSDs {H, %41
fif M o 3 Pl a5 AR AN [ AR IE T HIAC R & 9 RSDs ¥4/
F 4%, Wk 3 FiR.

®3 HEMAEER

Table 3 Column temperature robustness evaluation

MIAC IR 2/ (mg/100 g)

s B 1 MR2  FER3 RSDs%
35°C 40 °C 45 °C
1 95.75 91.42 92.68 2.39
2 94 .83 90.72 91.89 2.29
3 94.87 90.10 91.22 2.71

224 EEHEFEK

X — AR AE R 2 A3l 4 B SR AN [R5 ta g A %)
FESPEA TN, F SRR IR & i & RSDs {H, FEAE
FEMR AP . 2 A3 i S A E R [R5 5 A T M AL iR 5 &
RSDs ¥/NT 4%, HAKLF 4,
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Table 4 Column performance assessment

5 MIFCRR &t/ (mg/100 g)
5 — — RSDs/%
B 1 R 2
1 95.75 95.59 0.17
2 94.83 96.07 1.30

#: fi%H 1: Torus Diol Column (3.0 mmx100 mm, 1.7 pm) Serial No.
01023509715118; {&j%#E 2: Torus Diol Column (3.0 mmx100 mm,
1.7 um) Serial No. 01073133417102.,

2.3 ZMSeE

FE A E 1.3.2 T MIFC IR B AL A AU 1 mL, FHIR
B R ES 2 S0mL, Ki%WIL2, 4. 6. 8, 10mL T
10 mL ZFE S, HRShAHRE B E 25, 19505 i i
3.01, 6.01, 9.02, 12.00, 15.00 ng/mL RFIARMEER . LI
DS (8 A 0 28 e YT FRAE G AR AR (), BNy ok (X,
pg/mL) 2 il b o f 2, et TR Y=11609X-1284.6,
7=0.9997, FHMIFCIRLE R AL HE 3.01~15.00 pg/mL 5
WX R RAT, 455 A 4.

200000 ¢ e
180000 |- .
160000 |- Y=11609X-1284.6 .
¢ 140000 |- r=0.9997 o
= 120000 - e
& 100000 - s
80000 -
60000 [ L
40000 o
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0 1 1 1 1 Il 1 L |
N S & & S & © ©
FFHFS &S
Vv - o X Q° A = A
NN NN

SRR/ (ug/mL)
Bl 4 HofC AR 2k
Fig.4 Standard curve of ascorbic acid 2-glucoside
24 KHREEER
FET 07 v B, A AR B T R (PR A Dy

0.15 g, EZRMEFN 25 mL, Fikk 100 £5): LEEHEEL(S/N)
K3 EF, MACER ARSI BE S 0.02442 pglg, M4{EMEH>3
iF, 2R H RN 0.03 pg/g; FEMEMEEL>10 BHE 3] R
4 0.09 pg/g, TR AIN Y ER
25 EEMER

[Fi] — 43 BT 5% 3% 25000 2 e WL VR EE TR 1) 6 SR,
6 ANIES R RSDs, MG HIACERH-F-24 & & A
97.86 mg/100 g, 6 45 RSDs Ky 1.15%, 4R WK 5.
F B A (P EZGIL) 2020 4ERR 9101 43451k
BiFRE ISR, B SRR E B 2 A 100 pg/g~1 mg/g
A, R RSDs ZR A KT 4%,

RS MICREEMHER
Table 5 Repeatability of ascorbic acid 2-glucoside

MIAC R
e MR B T RSDs/
(mg/100 g) /(mg/100g) %
1 0.1535 69638 99.50
2 0.1593 70191 96.62
3 0.1558 70095 98.66
97.86 1.15
4 0.1526 67392 96.91
5 0.1545 68474 97.23
6 0.1545 69200 98.24

26 HENEEEER

Sy AITEAS TR a],  F PSS 8] B A 5% 0 (] — 1y
FESRIY 6 G4 RE, T 12 /N E 25 51 RSDs. 75
MIRCRR & 1 96.95 mg/100 g, 12 45 549 RSDs
h1.33%, PEWLER 6. HIFRS % H A B 2 (hE 2y
) 2020 AERR 9101 AT 7 vk B ETE T R ZEsk, B Y
0 5 B & B TE 100 pg/g~1 mg/g I, T4 M RSDs 32
KARKT 4%.

xo6 MRBRDEBEEER

Table 6 Intermediate precision of ascorbic acid 2-glucoside

. PN SHT NG 2
. PRt /g U THI AR T E/(mg/100 g) Frffft/g U TR Fit/(mg/100 g)
1 0.1535 69638 99.50 0.1598 70800 95.77
2 0.1593 70191 96.62 0.1520 67201 95.64
3 0.1558 70095 98.66 0.1542 68898 96.62
4 0.1526 67392 96.91 0.1528 68058 96.34
5 0.1545 68474 97.23 0.1539 67659 95.09
6 0.1545 69200 98.24 0.1519 67982 96.80
FHIME 96.95
RSDs/% 1.33
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2.7 EREER

FREUFESL 2 0.15 g T 25 mL &40, 2900 A
0.06. 0.10, 0.14 mL JFREEE (ED 1.3.2 H A9 kA e X AE
SR B ATTR), 3 URTATAGIN, SRR A AR CRE S A JFE(E
Ay R ARG 2 B Y 12 AHFEATRESS SR 96.95 mg/100 g) it & 0m

Bromlofi A€o g5 R 15 W M AS BRI Ax [l i R AR
85.79%~91.93%:Z ], A1 A< f) RSDs 2 2.22%, iifi &
[ 25 4t ) 2020 4L 9101 43 A7 7 EE B0 TEH T S ) 5k, B
MEFIE A & B AE 100 pg/g~1 mg/g B, [alfi KB 5R 78
85%~110%, 25K W% 7,

RT FEAMREBRERSERER

Table 7 Test results of sample spike recovery

JFRIEER/% AR R /mg FriEHt/g FE i i /mg MEE/mg  ECER% SRR % RSDs/%

0.1526 0.1479 0.1894 91.93

30 0.04510 0.1578 0.1530 0.1921 86.63
0.1540 0.1493 0.1890 88.10
0.1565 0.1517 0.2171 86.94

50 0.07517 0.1538 0.1491 0.2136 85.79 87.25 2.22
0.1543 0.1496 0.2156 87.77
0.1540 0.1493 0.2396 85.80

70 0.10520 0.1569 0.1521 0.2426 86.06
0.1533 0.1486 0.2394 86.25

SHI R, ZHOU L, DUAN T, et al. Active components of Chinese
3 & it

AWFFEHN T UPLC X £ b FPA AT IR ARSI 7 ik o i
P B R AE L, AT IAE 3.01~15.00 pg/mL S FEI N2k
PER R R, MERB 7=0.9997, MbREDHR KT 85%
(n=9), RSDs K 2.22%, K% & RSDs 4 1.33%, EE I
RSDs Jy 1.15%, #:HBRHN 0.03 pg/g, EEMRN 0.09 pgl/g,
VIRe s e o e BRI AL R AR R s
Peb | feE, RBUSAER RS, T LA A AC AR DG )y
J RS R S B AR S A K . [WIE E T EA
A7l PN B i P AT R VAT FE X I P R AR T L AT LA
SERRUERTIN A, BRI AR O i T Al P X £ A AT
B2 iR SR A I E 2%
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