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A Study on the Determination of Caffeine in
Coffee, Black Tea and Green Tea by
High Performance Liquid Chromatography
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Chung-Young Lee and Jun-Girl Suh
Lotte Group R & D Center, 23, 4-Ka, Yangpyong-dong, Youngdeungpo-ku, Seoul, Korea

ABSTRACT-A simple and practical method for the determination of caffeine in coffee, black
tea and green tea was studied. The analysis of caffeine was performed by reverse phase high
perfomance liquid chromatography using a z-Bondapak C18 column at isocratic condition with
methanol-acetic acid-water (20: 1: 79) on UV detector at 280 nm. The extraction and clean-up
of caffeine in sample is based on combing a simple pretreatment with the use of a Sep-Pak Alu-
mina A cartridge. The average recoveries of caffeine from several samples were 95.2 ~ 101.3%,
the relative standard deviation for the whole procedure was 0.10~0.62%, and the detection
limit of caffeine in sample solution was about 0.1 ;g per ml.
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Table 1. HPLC conditions for determination of
caffeine

Colurnn #-Bondapak C18 (3.9 mm x 150 mm)
Mobile phase ~ Methanol: Acetic acid: Water

(20: 1: 79)
Flow rate 1.2 mi/min (1500 psi)

Column Temp. Ambient
Detector 280 nm, 0.5AUFS
Injection vol. 100l
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Fig. 1. Calibration curve of caffeine.
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Table 2. Recoveries of added caffeine in regular coffee
by treatment with Sep-Pak cartridges

Cartridge Added Found Recovery RSD
(mg)  (mg) (%) (%)

C18 0 50.18
10 59.17 89.93 1.12

Alumina, A 0 51.44
10 61.47 100.34 0.15

Alumina, B 0 51.16
10 61.71 105.49 0.58

Alumina, N 0 51.21
10 61.00 97.88 0.17

Silica 0 54.17
10 64.92 107.52 1.04

Florisil 0 6.52
10 7.29 7.70 2.79

Average of five trials
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Fig. 2. Elution curve of caffeine from Sep-Pak alu-
mina A cartridge.
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Fig. 3. Chromatograms of coffee extract after treat-
ment with Sep-Pak cartridges.
(A) before treatment, (B) C18, (C) silica, (D)
florisil, (E) alumina A, (F) alumina B, (G) alumi-
na N.
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Fig. 4. Effect of extraction temperature on the con-
tent of caffeine, extracted for 10 min.
@ -@: coffee, O-O: black tea, ©-©: green tea
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Fig. 5. Effect of extraction time on the content of
caffeine, extracted at 100°C.
o -e: coffee, 0-O: black tea, ©-©: green tea

Table 3. Content of caffeine in coffee, black tea,
green tea and soft drink

Sample Content (mg/100 mi)
Regular coffee (colombia) 51.78
Regular coffee (Brazil) 86.78
Instant coffee 27.85
Canned coffee A 33.63
Canned coffee B 40.01
Black tea 32.18
Green tea (Bosung) 49.68
Green tea (Voungam) 44.98
Green tea (Jangsung) 37.99
Colar 9.55
Diet colar 12.54

Average of five trials
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