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Quantitative Determination of Caffeine in Commercially
Canned Black Tea Drink with Milk

Hidenobu Sumitani, Sachiko Suekane. Aya Nakatani and Kiyoaki Tatsuka

A method was developed for determining caffeine in canned black tea with milk by high
performance liquid chromatography (HPLC). After dilution by acetonitrile, caffeine was separated
by using a reversed phase Cis column and a programmed gradient of two mobile phases of
phosphoric acid-acetonitril - N, N-dimethylformamide (0.1% +0.1% -+ 5%) and acetonitrile.
Caffeine was quantitated at 280 nm by a UV detector. The recoveries of caffeine were within
the range of 93.8-104.1%5. A sterilization at 121°C for 6min had no effect on the recoveries.

Key words: caffeine, canned black tea drink with milk, HPLC.

FERUAEFE R 2 aTHURPOS 72 A DEBRIZODOCVTEL, HRIv=2 b 777 (G
C) ERUEEHk 7ot 757 (HPLC) B3V OWIEREYH 5. FRLI1I
BEANH T A EF P AFAN - NBFEEKIELTGCCHHITEIT- f;”. Kreiser & B UF
Zoumas Sz 32 THABGS O —T M L S REE, EHKkMER»r LA 724 %HPLC
TERTAHEFML 722, De Vries 513, MIETHE2ER L L HETHERLE TV,
20tk HPLCHETH 724 ¥EETA2HEIFCL 2HPHEE N TV B, Terada it v
Tty ZH—F )y SCERAVTHTAAE Y BELL T2, iy FR3EPh0r 7% HE
BpEig, #7242 HPLCTERLAY. RFLiztiyr BORBARKIZ Ly 775y 7 H—
FU oy CuilAebeTHEIZA 724 > ENEFEEERTWEY, FHLIIER FREX
ABRSHBEDDOA 724 P RUEP T X HORBERY*HPLCHETIT-Tv3%, 7. AME
SIZHPLCHAC L2 EKKPNA T 242 AT X NEREERICOWTHEL (HEL T3,
LA L. ListET TMBAREMBEANTAFTRBEETPN N 724 > OEREIZ DO TOH
HRRL LTV,

AFRNBHNHIER T DL & UILRFGEFET TOMBREAHES. H 724 rOESEEIC
BITTHELHEL, A 7AVNEREERZTNA 724 > EREXHITE_ETHD,

£ B F &
1.8 £
1) #7 =4 > Efh
A H T 242 L HIEMEBET R, Rk,
2) HPLCairRRE
FPrb=br Y, NyN-UAFLKRILLTIF, )8 (85%) @ s s TR,



150

3) Tt
A& T ko7 7005, No2,
FARBRALTFZeTANT =T ERT o 70, T4 AR—HFTN N 27415 —
PTFE. #H{E 25mm, fL{£ 0.5um.
K . BHKBEIET, Elgastat UHQ (Elga Lid., Lane End, U. K.) THI#,

FIHE (F—2 ) ) RUrsEdl (EIRFLER9.3%L . FLIE3.5%0. ) (3hlRdh %
Bz,

2. BEKEIDT IS 7REBRUBIRRYG
1) HPLC#i8 : LC-6A Y AT 4 (Wil BUfEriY).
PATLArPo—7 1 SCL-6B,
dA—rA4 22227451 L-6B.
ATFLA—T> . CTO-6A (47 LIRE :437C).
Sgptaltiklies  SPD-6AV (BHiEE :280nm, AUFS :0.01),
#ZEKE7 . LC-6AD 25,
~N) T LBER 2= F I DGU-1A,
T—FudE; 7w,y 7 C-R4A,
2) ATLBUT—FATL I GLY S 2 2B Inertsil ODS-2. HE5.m (4.6mng X 250mm )
NUOS #47, BRiES5um (4.0mmgX 10mm),
3) BEHH  (AH) 0.1%7 b =FUNBUSHBNN-ZAFNLHENLT I FEFN.1%
VAT, (BE) Txb=FIn,
4) r3vxr b L 2FE 1/,
SHTRISE & IS BKIBEE 1 % b 7o b L. 20591£1210%. 304i%i2 Bii3 100 %
ET B, TNBA T LRGDIHIZIOFHIBH#E 100 % T. ROBH LT 58012,
207 B 1%L 72,
5) oHTASEAR [ 10.¢,

3. BEEBAN 7 114 AELEBRNEN
BESRE A7 21410, 50, 100. 300K F500ppmIKiEHE S S 2N Fh2.5ms ), T+
b= b UnTLBEFIOMET L L 72,

4. H7 x4 ENMEPRERBIREARUVINRBRELIERFORN

HIRNAL I g 21 .6 L nMiligkE ML, 3 FRIIRIEL e oiliE 204 v 2D7 40
F—THIFEXREL, MUAENa2 AHTHB. A% RETER. PHl00g #mz2. 2 LEFLE
L CHIER@EE LS.

Table 1 (ZT§ ¢ BN NDEBICHERERLEILZEAL, KTEFICLTMO, MIOKXRFMS50
D 3MOFEMEINUBAESNH 2 AWML 72, FAFKOMZ2.5mg/mbD S 7 = 4 » KIEHK 0 mé,
2ml, 4mlRUF8mbE ifihnik, KTIOOMER L L7,
MBFENHOVELRANL-DHIL, EHEELZABOG/ 22 WBYT 7 AVFAIZTHRE, 4A—
FIV—TRIBEIZICTE GHABL, TXTORFHIFITIZB”T 2 3 T2 ~3CTHRF
L7,



151

Table 1. Preparation of experimental tea samples

Volume (m€), mixed Total volume®
Tea Type (mt)
Tea infusion with sugar® Whole milk
MO 250 0 500
M10 250 50 500
M50 250 250 500

a) Water was added (o the wotal volume.
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Table 2. Recovery of caffeine from black tea drinks with or without milk

Caffeine Non-sterilized Sterilized?
2}
Tea Type added Found Recovery Found Recovery

(ppm) (ppm) (%) (ppm) (%)
MO 0 215.79 — 211.3 -
M10 0 210.6 — 213.2 -
M50 0 212.4 — 225.4 -
MO 50 267.6 103.8 263.3 895.2
M10 50 263.7 96.0 263.5 . 95.6
M50 50 266.1 100.8 262.6 93.8
MO 100 316.7 101.0 313.1 97.4
M10 100 315.8 100.1 316.9 101.2
M50 100 316.3 100.6 310.0 94.3
MO 200 421.9 103.1 415.1 99.7
M10 200 409.1 96.7 419.7 102.0
M50 200 423.9 104.1 417.1 100.7

a) Preparation procedures were shown in Table 1.
b) Samples were sterilized at 121C for 6min.
¢) Averege value of five measurements.
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Fig. 1. HPLC profile of commercially canned black tea drink with milk
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Table 3. Caffeine content in commercially canned black tea drink

Caffeine (ppm)

Brand
Black tea Black tea with milk
A 191.8 312.6
B 129.7 160.6
C 145.0 161.4
D 117.0 182.5
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