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ABSTRACT: Objective To establish a method for determining the purine content in prepackaged solid beverages
by high performance liquid chromatography and to apply it to the analysis of commercially available ones. Methods
The 4 kinds of purines were extracted from solid beverages using acid hydrolysis. Chromatographic columns were

screened based on resolution and peak shape. Detection conditions, including mobile phase pH, flow rate and column
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temperature, were optimized, and method validation was performed. Results Using a Sunniest C;g column, a mobile

phase of 10 mmol/L ammonium formate solution at pH 3.68 methanol (99:1, V:V), a flow rate of 1.0 mL/min, a column

temperature of 30 °C, an injection volume of 10 pL, and a detection wavelength of 254 nm, the 4 kinds of purines

were completely separated with good peak shapes. Guanine, adenine and hypoxanthine exhibited good linearity

in the range of 1-40 mg/L (r*=0.9990), while xanthine showed good linearity in the range of 0.1-4.0 mg/L

(r’=0.9998); the limits of detection were 0.01-0.14 mg/L, and the limits of quantitation were 0.04—0.46 mg/L;

spiked recovery rates were 88.00%—113.00%, with relative standard deviations were 0.05%-5.90%. The purine

content in the 11 kinds of milk tea samples ranged from 6.66 mg/100 g to 30.46 mg/100 g, and in the 11 kinds of

coffee samples, it ranged from 5.28 mg/100 g to 26.11 mg/100 g. Conclusion This method exhibits good precision

and accuracy and can be used for the simultaneous determination of 4 kinds of purines in solid beverages, providing a

scientific basis for dietary choices among individuals with hyperuricemia and gout.
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HJEM 10 mol/L A A AN WO pH A3 E 7.0 J5,
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Fig.l1 Effects of pH of ammonium formate mobile phase on separation of 4 kinds of purines
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R1 IEREMTEE
Table 1 Linear range of purines

MRS AN ey 2Vl /(mg/L) RERKCY KHBR/(mgL) & ERR/(mg/L)
5 IS Y=4465.3X+1756.7 1.00~40.00 0.9990 0.14 0.46
JR RS Y=24526X-7802 1.00~40.00 0.9995 0.07 0.24

KB IETS Y=24004X-9666.7 1.00~40.00 0.9994 0.10 0.34
HE IS Y=17317X+1523.2 0.10~4.00 0.9998 0.01 0.04

%2 HPLC FAEE RN (n=6)
Table 2 Repeatability test of the HPLC method (n=6)

M4 Fh i M /(mg/L) RSDs/%
I8 11.93 1.53
i I 9.46 1.91

KB ERS 9.23 1.72
HE IS 0.76 1.45

2.6 FHEEMME

ABEFE W R, 4 BRI AR Bk R Y
88.00%~113.00%, RSDs<<5.90%(F 3). FHH1Z )y 0y Bk
K5 RSDs it F et rifs.
2.7 EFREERINE
2.7.1 WA REA ST

11 FIAZRAE S ) RS S U 25 R N3 4 FR, 11
RS 25045 Bl 6.66~30.46 mg/100 g, F/MHEFREZH
s S, o 30.64 mg/100 g HCRIERES Y
JEWI45(23.39 mg/100 g)FUZ L B AR 45(20.49 mg/100 g),
Fibidmi H B 15 A4S & BB fIik, 4 6.66 mg/100 g £ HLH
R 25007, AFEYIEAE R MIERS 5 222 R BA ST
X (F=12.27, P<0.05), F 3274 8] 745 5 (AN [R5 4% =22 [6) 1)

S22 55 H AR T (R — 0555 Z2 Uk i i B AL IR 25) 19 L
B, MR, Ud B 07 255 ol S 0 I e 55 ik 14 5% ik I
2 HIk, ARWIREEIES &R EER, ik
B L /YA B 5 (30.64 mg/100 g), Bttt H 821
Bl (6.66 mg/100 g), M 9% & I H 2 & IR R AR
LI 56 R IS 5 B R A W 5 7 o
2.7.2 ook seEA e

L1 A 5 10 B IEERS 5 0 2 5 SN 3R S iR o 11
Rl S 5 5.28~26.11 mg/100 g, #6585 1+2 JEBkm
ME IS A 5 2, R 26.11 mg/100 g; vk A Eg [ ik
(21.44 mg/100 g) & 7 5T B Wil Mk (20.60 mg/100 g);
GENLEN W 111 XUBRIINME(17.62 mg/100 g)F1%E TS vk 3 41
ZERRMMHE(17.18 mg/100 g); FICHRYIIMHERERE 5 i 5K,
h 5.28 mg/100 g 28 BRI 7 22400, AN [RI IR b [A] 152
W25 25 S HAT BE 2 7 L (F=4.48, P<0.05). F /8 4]
A8 S (AN TR W 22 ] g B 5 22 5 ) 5 2 PN A8 S () — i 22
YOI B BEHLIR 22) A0 LA, 3% F AR R R,  5 B niff feh 2
Xof IRy 5 k(14 2 M S 5 o RIS [l A ] My 5
MEE R E WS, e 5 142 ORI HEGERS & 5 i
=, A 26.11 mg/100 g, FICHBYIMMMEES & 5L, h
5.28 mg/100 go 19 P U 3 IR R A RE L R S PRNsEns
B AR IE T

=3 AREYEE@N=3)
Table 3 Spike recovery rates (N=3)

RS FERIER/ (mg/100 g)  fnkRit/(mg/100 g) it #:/(mg/100 g) - RN R % RSDs/%

10.00 30.95 113.00 0.40

55 19.65 20.00 41.30 108.00 0.50
40.00 60.00 101.00 0.05

2.00 5.45 90.00 0.53

PR TS 3.65 4.00 7.30 91.00 0.40
8.00 10.63 88.00 0.33

2.00 6.15 93.00 1.23

KBS 430 4.00 8.65 109.00 1.70
8.00 11.90 95.00 0.30

0.50 1.35 94.00 2.10

H IS 0.88 1.00 1.95 107.00 5.90
2.00 2.95 104.00 1.20
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Fz 4 HE 11 HPHERFIEE S E(mg/100 g)
Table 4 Purine content in 11 kinds of commercially available milk teas (mg/100 g)

U IS PN

I g

77l 5 RS JiR RS SR

/NI EERE = A Y52 14.68+0.81 6.54+1.91 6.75£1.73 2.67+1.26 30.64+3.82
IR 36 Ak B R W 256 19.56+0.25 1.760.06 1.50+0.08 0.64+0.08 23.39+0.47
(AN X3 P S 7.59+0.34 5.32+1.74 5.29+1.26 2.30+1.34 20.49+3.59

A2 B B2 BT A 2% 11.26+3.04 3.22+0.43 3.82+1.22 1.47+0.21 19.77+4.90
AN 3 S P 11.07+3.77 2.96+0.72 3.18+0.75 0.91+0.04 18.12+2.33
¢ B B RIS 8.19+1.47 2.86+0.92 3.17+0.81 0.22+0.10 14.45+2.21
IR FERAN L W% 6.97+0.49 1.70+0.11 1.71£0.03 0.14+0.09 10.51+0.53
(RS SN P S 3.70+0.97 1.89+0.44 2.61+0.26 0.36+0.01 8.54+0.26
YRS R P S 4.30+0.64 1.93+0.05 2.05+0.23 0.00 8.28+0.45
WIREF YR 0.82+0.05 2.57+0.65 3.69+1.72 0.700.12 7.77+0.74
R R 88 5% 0.77+0.15 2.19+0.25 2.93+0.40 0.77+0.29 6.66+0.29

#z5 WE 11 MUIHEHEN &2 (mg/100 g)
Table 5 Purine content in 11 kinds of commercially available coffees (mg/100 g)

7 55 Ji IS TR ERS IS WS B

FEH 142 ki 17.43+0.43 2.80+0.19 4.17£0.76 1.74+0.19 26.11£0.57
T [ A A A gk 9.91+0.24 2.81+0.06 3.44+0.62 5.29+0.51 21.4442.14
R DT o 10.77+2.21 4.07+0.23 4.44+1.10 1.33+0.66 20.60+0.42
GENLEN % 111 XU e 9.01+0.54 2.63+0.68 4.62+0.21 1.38+0.09 17.6242.77
4 5 KR FT S gk 6.68+0.16 5.22+0.57 4.93+0.56 0.35+0.09 17.18+0.07
GENLEN #41 &4 5.56+1.21 3.88+0.96 5.02+1.22 1.71£0.59 16.15+2.50
GENLEN A: i &4k 6.01+0.54 3.9420.70 1.93+0.70 0.28+0.09 12.14+1.54
5 DK A U 2R v 6.44+0.89 1.83+0.13 2.04+0.27 1.28+0.25 11.59+3.05
T L R o i 3.71x0.94 2.78+0.21 3.15+0.41 0.31+0.08 9.93+0.65
B ki g e 2.78+0.16 3.360.81 1.79+0.25 1.40+0.11 9.51+1.01
AR 1.41£0.13 2.17+0.37 1.70+0.07 0.0120.00 5.28+0.15

2.7.3 3% 5 owodergeh A Atk

WHZAE i B P KRS 5 55 16.62 mg/100 g, MIHERE
A P IS R 15.27 mg/100 g, P 2 RS
X (t=0.62, P>0.05). BRI 3 B KT
30 mg/100 g, AT AP NIE . VR A 55 o IR ) (Gl
H>150 mg/100 @)1, PbAh, AS[F] £ IEEng i) 21 B He A7
TEZESE, XL PR FR /K- AR It A [ . Kang 2540 (4 4
Ay LA A 7R 1 N4 Sy = T YR B Sy 2, YR
WA L b IS B 5 ARy PR RS, DR YR B I A 1)
TR REXT I PR R K P52 K, AN RIS 25 5 i /R A
S RO Frg IR 55 6 ) S R RIS g 3, 9 An 3 2%
BGOSR 26 4B R WA 2% IMERE i P % GENLEN A: 4
ERRAERE R, SIS RS & L i T AR, DL
F AR 5, KU, XTI S, KHTAS
FmEEJLP AN S5 1 HUA 503 K.

3 wiesgie

3.1 FEMASEEAMRNEEX R

AT AR A BAT S0 £2 i R A I 1A R O SE 25 | Ak
HRIGRA . BIHIEH A 80 Ci = i B MK fif Jr 140
ERH] 56 2 Ak 2 TR B i 1 55 T AR RO A, R
G A B PR ORTETR] A R B R Ak
A B thagt, R, Gl R AR A, AT R R
fim A 5 A5 A SR PO (E 0y 12 DRy A 2 A JTi I,
R T AR A SRIBORAE, IS TRE R . R
DAY 5 I Dy S A £ i 2B

ABFFEE— L REIZE . MRS S E A SRS
WS B A TORE, ISR AP IENG 2 5 AT LIRSS
s KARAERE S o DRk, AT TE AT BA T 7 i Sk
AT R — R R AR AL T, SRAT 100 °CHl K ity B K it
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60 min, 3 = SR R 45 G AR IS T8 A R, [ A okt A
T TP 25 A B5KNE H A F1A IEE A 88 A 5 Tl e g 3 o
3.2 BIREAEEERENNEHSHE

A AT 7 B 80 °CHEA AK vk AR LY, AHif
FERHEY 100 °CoK A BR 7K figt 58 36 B 95 5% . Wi 458 [ AR 7 R
e, HAAH BRAME S WEE: ()/KFEEDIK. 100 °Ch
T 5 58 R 2% 14 T A 4550 T A T Tl 1 T T R 11 - IR A 2
e AL e N A L T ST g e
AT EAEPY. Q)E R ERE . RIS IR RIRES —
ZR—E, TR ZEE N, SR SEEWER, £
A SRS I B Bk T (3)MERS B R . KV G
AR A AR, TR R R NG | IS SR ) [ A 2 ) Bk
IR, $E e MR 525 005, (@) ke . % A&
55 1 PN R AR R AR AR R — 2, B R HLAT
P IR SACRPE, TS A TR SRR R,

SR, AMRRFEFZL T s pH, i 4
RN BRI, W T AR i s, 1 4 Fhiging
IRFIIELR Y B ABIFGE 5 R LV 110 ] G (S Iy | iR |
YIS 1.00~40.00 mg/L, BHIEM 0.10~4.00 mg/L),
FRAK(0.01~0.14 mg/L), BT AN [A]EERS 1 it A ORHY
A WA 5K

R SIAR pH N 3.68, 57 A ARG NI R FH G
pH 3.385 f77F 2 50 x— X i F % i (i A AR 51k
BTHAME S ] Agilent 5 TC-Cyg O3, WA BFFE M H
Sunniest C g T AT, BN TS TE [ E A 2504 A2 5
it R Mk B Ak B T 1 TR AE 22 5, T R T IR 2 4y
PREAT . RS S s, Mk, RFRES
SRR, SRS pH #EATEHNL, AT
pH 3.68 AT {ifi 4 FlgEns IR LA 7 8 | WET XS R | i i A e,
Tt B A AT S S I LA 43 B8 Z5 R I B TR &, AN
T €0 3 A T 2 2R SR A0 A 5 BB A U 92 A T S )
33 IMERSUHHER S RERESENX

AR 11 FhES . 11 FhunmEAg RS & G ik AT R
GRiE, 255 R ISR RS O S R RAIE, 398 TR
RSB b, DAMEMERERS A MRS, N BN HUA K&
T KR R AR 4R 128

{H IR PRI SRR, AR EZER )
ZRUE A S I SR A L DRSSy, KEEAR
W2 i AR N = 85 BR Ik 1 (adenosine triphosphate, ATP)
A PRI ISk A Rk, IR0 B JIE PR R HE T, AT
Th s PR R A2 DRI, B % 2 A I 5 R
KHA R AR 230 HUA KU .

W S SRR . MRS . 2GR, 20
TR 5 UE S0 vy 0 o] o DA AU AL AR 1 L R ) 2R R
MR IR ERHEE, KIS BRS8N HUA RS &2

FAHEBS A DR, AARITZE 4 PE A, W B S A R
2 IR R TR TR T,
34 % it

AWFFE S T 18 T AR 4 FiigEn [a] a6
B 15 SRS TBORE (0 3 - SR MG I e, s I R 4 SR R W
LR S ESEL . ERE MR, X 11 BRI 11 AP
W HE ARG I A& B, IR ARG i . BRI, AR
[ AR A R AL T AT AR, o HUA MR
NBER R B B BRI It T 2%
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