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Determination of caffeine content in instant milk tea by liquid chromatography

WEI Yan-Yan*, ZHOU Liang, REN Bo
(Kaizhou Disease Prevention and Control Center, Chongging 405499, China)

ABSTRACT: Objective To establish a new liquid chromatographic method for caffeine content in milk tea, to detect
the caffeine content of instant milk tea in the region, and to make recommendations on health effects. Methods The
determination was carried out on a Waters high performance liquid chromatography Symmetry C18 column
(5 um>150 mmx4.6 mm), the mobile phase was methanol-water (30+70) at a flow rate of 1 mL/min, the detection wavelength
of 272 nm, and the column temperature was 35°C. Results The correlation coefficient was r=0.9999 over the linear range
of 1-30 pg/mL, the recoveries were 97.2%-99.5%, and the method precision was 0.54%. Conclusion The method adopts
potassiun ferrocyanide and zinc acetate precipitation centrifugation, which can rapidly extract the effective components of
caffeine in milk tea and remove the interference of proteins, shorten the pretreatment time, optimize the chromatographic
conditions, and accelerate the detection of caffeine.
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AR A (AHGH AT FEIRIES ): 2695 S
Waters A ;5 @il : Symmetry C18 (5 um*150 mm*4.6 mm )
3 [E Waters A Hl; B.0>HL: Sorvall ST 16R 32 [E Thermo 2 &) ;
WA (200 L, 1 mL, 10 mL) {&[E eppendorf 23] ; JiEiRiR
A XH-B BUVLIRRAE BT A IR AR B RF: AE200 i
THFFIFER 22 ; BAKAL: Milli-QDirect16 52 [ Millipore 23 7 ;
0.22 pum AALARAHUENR : HEAF]; BB (554l Honeywell 2
Fl; CRREE: MHTAiE R A =R A BRA ] s AT
SIATAIl Sk OCHRARE) ME AR HE SRR LRI R SR
PR AR B
1.2 ERWHE

RS FEORIEHET . # W34 (AL B, C) &, 4
J S AR R (AR JEBR . ROARR . A IIMERR ), —A>
FIBR 3 AR A =45 2k 45 AR
1.3 MEFHE
13.1 #&dl & 5m

ASBIFGE ) SE Y RV G WA I B T Ui R 2 —4€ 40 ¢
WKV i 7E 200 mL A9k 7K (85°C LA b)) fr, PHIAHF 55
S0 T AT S A W KV R — AR W A R o 4 2 200 mL K il
o BB 2.5 mL Hl U WIASHE AL 2 50 mL SRR O
FEIA 0.5 mL WARS LA (106 g/L) F10.5 mL ZFR%EE (220 g/L)
PLVS T RES , RGBS 2 min, FH4iKERZE 50 mL, )5
4000 %% / 43 BT BRI L 10 min, TGRSR E RO 0.22
um LKA, BV LR
132 &itkit

% C18 (5 umx150 mmx4.6 mm ), Waters, i 8/ AH %5
JEVEE: BB - K (30-70) ¥R, ARifR: 35°C, #EFEEE: 10 uL,
JiEk: | mL/min, FUPEHE: 272 nm.
133 A& a9ie

O A UF A RE A 1,327 S SR RS 10 uL, fR AT
), WA E &
134 BHFHEFEE

J5 1 WA BE LR LRk ), RS e 2.5 mL 2]
B UF 1 © R R B R WIS N O By, Ay 3 2H, A 3
By, FHRADMMA 0.1, 0.4, 0.8 mL WIHEPE bR A 2 A

(1000 pg/mL), JHs i BE 43514 2. 8. 16 pg/mL, F& “1.3.2”
RS TRN , O SRIETAR, THEE IR,

135 WHEAEFR

PO — AR AERE % “1.3.27 (&, R 6K,
LSRR, THEARX R 2E RSD.
13.6 HIFELE

BARFETT R Excel 2007 T SZ88 % . SPSS 27.0 #fkk
TFEHE I ZESHT, P<0.05 HEFABGI %250,

2 HBRESW

2.1 tERETAERRK

FEYS (B E e E R OBk ek B eI e )
(GB 5009.139-2014 ) [HZZprifE "™ b, AR A Ak 21 5 4 ¢
ErFLAmME S R A S, FREL 1 g SRR T 30 HYY
SIREAL, KHERRADFRIN, SRR Sl OB T B A6 e Kzt ]
HO AR SRR IR A R 2 200 mL WK A, HlAE R SIS,
FERh LS AR, HEEIRE . CRBFITIER AT, Ak
BERRHUTTA AT . ORI
22 EIEEGRNRK
2.2.1 AWK ey

7 210 nm~400 nm 2 [F] X 0 ME DAL A o i2E AT OGS A, AE
272 nm A0 R R
222 R LP LI

15 pg/mL (I PRBR IV 23 0 4E 3 BN ] LA FR e - oK
(20-80). WM - 7K (24-76 ), W - 7K (30-70) FahAHZMFT
PERER, B EIDLE 1-3, SCHRE R R R s A P i - 7K
(30-70), WMMERR A OAETRI RN R . WAERNIR A | A B R B
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V5 U BN AH B i 43 5 B E O 0.8, 1.0 1.2 mL/min, #EFE
15 pg/mL FYMIMERIBRIEA TR, SEHRA5 R R, Wiy 1.0 mL/min
T AT AR A TR AR | s [B] e

TEMEE T BIAR . AR Lu ] TR AR SR T, P
FE 15 pg/mL (R MIME R AR HERE R , 75 2 inME R BRfE (i 151, LIE] 4.
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23 FAELEMXR. BEE
1 1.3.2 BT EE R RAET RN H & BEE , el 2.
ML WL S, WnMERETE 1-30 pg/mL W P, 2tk =y 2
y=2.51x10"x-1.46x10", FI 5 R B 1=0.9999 , K& % i A 0.54%, L3 1.

24 WHRFEER

ol R AG HH BR L 3 A5 R H M 0.05 mg/kg, s FEBR LA
10 F5(E AR 0.2 mg/kg.
2.5 HEmAREIYE

XS RE S BRI AT b 3 KO g Do
TEELOE DR T2 e, S5 R ULER 2, oM S 2 A Tl
RN 97.2%~99.5% , bt BH I I ] iy Il e 2

®2 FEHEKER
Table 2 Recovery rate of the method

W ENES(EE bt I E(E SEH R
(pg/mL ) (pg/mL) (pg/mL ) (%)
7.186 2.0 9.130 97.2
W K] 7.186 8.0 15.042 98.2
7.186 16.0 23.106 99.5

2.6 HEmERSW
XA [V WS (e P AT I i, 45 5R LR 3, FEM 6
TEE LA 6.
R3FRPERRIUNMEEE SRR

Table 3 Results for caffeine in instant milk tea
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Table 1 Precision of the method
W5 AR PR EA TR MIHERE % i (ng/mL)

1 4.052 7.254

2 4.052 7.143

3 4.052 7.202

4 4.053 7.186

5 4.052 7.159

6 4.052 7.173

FHME 4.052 7.186

RSD (%) 4.052 0.54

ok A S B it C f
A (mgkg)  WIMER (mg/kg) HER (mg/kg)
1722.41 924.87 1005.46
AR 1683.85 882.06 968.53
1757.72 920.31 916.47
1688.65 1298.44 1502.04
IS 1571.77 1263.04 1488.26
1597.82 1243.02 1438.23
1330.09 686.24 784.01
R 1211.24 728.46 826.70
1247.14 676.31 779.56
935.45 841.66 909.30
AR 878.43 897.30 877.94
890.67 862.77 931.55
127831 522.74 587.73
I[E[RIS 1186.47 484.35 630.55
1240.84 475.89 594.33
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Fig.6 Chromatogram of instant milk tea sample
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2.6.1 e P owedk B EARAR N 25 R AT
S R R A G SRR 100%, W45 Rt PR A - 2 5 i
1048.20+359.64 mg/kg [T FE T im0 5 | R 4%
YRR ImED B ARAE ( GB/T 21733-2008 ) 2 ik
A& 1 >35 mg/kg.
2.6.2 TN Suhgdn g o ook ) 69 4 th 45 R AT

X 3 DX T A WA A S A TR AN, 0BT A AR
P Z R FE Iy 250, Rk (RhBEZRIR] ) F=770.31, P<0.05 H
At S, AT LUE HORTRD S R ol B R, AR
J B4 SF- 34 5 O 1348.06+307.16 mg/kg, B il i 14 57 2 45 S
847.16+266.27 mg/kg, C i V1455 949.38+301.92 mg/kg.
2.63 AR vk b ol B 6945 45 R AT

Xof 3 DX T 5 A WA St A T AR AN, X BT A AR
AT Z W E 200, sk (X410 ) F=497.94, P<0.05 H
A EE X, WA AR DR G A e & AN, A
R B 1197.964394.47 mg/kg,  JEIEAYE X & &
1454.59+157.53 mg/kg, RAFMRAYT-H4) 5 2 918.86+264.02 mg/kg,
BRI 55 891.68+30.72 mg/kg, MIMEE 1 F-14 & 4
777.91+347.44 mg/kg..

3.5 it

AW, BB SO €T R AR R AR v
MEH & i, B — @ SR 5 57% 2 . BRI RIUE 2%
FACER RN CPRBETTNE 2500, ARSI AR Ok A5 U8 43, I
RERBREE A T, 4 T AnAbBRET ], fufh T 0k S,
J3E T PR A

AR YRR FE X5 2% rhonm R 75734 75 £ 1048.20 mg/kg,
R i 1757.72 mg/kg (4B AL 71 mg/AR ), S [ i OAS
] TR A 25 bl P Y B A 25 5, ATRE RN KA LA
FOm TR OC . B i3 06 AT A 20 2 Ok A il P
PRI RE , F IR R il e 2 [ bRt £ i s v (o P AR )
(GB 2760-2014 ) " ffi J{j BR 5 2L oK &y <150 mg/kg, 52k — 3%
(FAORE) (GB/T 21733-2008 ) ™ HL 5 525 ARk Fhon il P4 25
>35 mg/kg, WA MRMEME. SHRMEHE4LR (EFSA) 1
TRy i R A M PR 1 22 45 A 400 mg/d, 002 A4
AN 300 mg/d, JLEEOMMER 2 44 A BN 2.5 mg/kg BW!Y,
JUERE IR 30 kg 1143, BRBEARNA 75 mg/d. RAEALLEDE
TIPS — R K Y 40 g, WHASTIORErhulnmE PR A - 2 5 s 58
AL, AEERR AR B R AT LUK SRR 0 2% 9 A, 220K
AT DV A5 7 46, LB K nT LUK T i AR 5 4%
LAR, S THESL R W A8 vh A mi il PRSP 35 B i, R A 1Y
B H I B N HE— 25l Wl R AR T RE BT 5
{E5 WL R FE MRS . BB . QR O, BERAE . T

Xt BiE, ZPRAE. MR BUX SERER P i — R, I
2] RERWIBEA B IIHEN B E 208 T2 el BR T4
L, OB . mimE . MERRFEGAL, REAREAE,
PAS AT o M cs eIk, AR A0 sl
P, LGS I E gm0 XU o Xl DR 3 )
WA, BN RE, SRR IRIME D A A D B A

B BER AR —TH R mE P 5 i 150 mg,  MUITEEE
FEARZE EARE o S i omE ), B bsidE&E 100 mL A Ag ok
Pl 7 RS g, AR P M A U R R S
MRICRRARIE, ARIIEEARII 2R Ao e e 5 i, T SR AR A O
PR SRRl e 5 S B, LG A O BRI L
BOMSC MR THR T B, st 2 At AR L B A% 5
A, ABORIE SO IO S 2 4

B2 3Lk
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