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Deter mination of caffeine in theanine extract by high performance
liquid chromatography

CHEN Cai-Yun', CAI Wei-Jiang, CHEN Hong-Bi

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a quick and simple method for the determination of caffeine in
theanine extracts by high performance liquid chromatography (HPLC). Methods Samples were pretreated
and were separated by agilent C,g column with gradient elution by a mobile phase of 1-decane sulfonic acid
sodium solution(1.22 g—850 mL)-acetonitrile-phosphoric acid with 850+150+1(V:V:V), the flow rate at 1.0
mL/min, column temperature at 30 “C, injection volume at 10 pL, and detected at 280 nm, then quantified by
external standard method. Results Caffeine can be separated well and had a good linearity in the range of
0.001~0.05 mg/mL (r=1.000), the recovery was 95%~105%, and RSD was 1.0%; the limit of quantitation was
92.78 pg/g, and the limit of detection was 29.03 ug/g. Conclusion The method is quick, simple and accurate,
and has a good reproducibility and clear separation. It can be applied for the determination of caffeine in tea
theanine extracts.
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Fig. 1

The chromatogram of caffeine standard solution
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Fig. 2  The chromatogram of the sample
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Fig.3 The chromatogram of blank samples
32 MW SN DL SN=3 ’
) QL SN=10
1 s r 1.0000, 331 FBR
31 X=
’ 0.0010 0.50 mg/mL
L~O0. L
mg/mL~0.050 mg/m | mL 100 mL , ’
£1 MBS 0.0050 mg/mL ,
Tablel Linear experimental results 3 mL 25 mL
C(mg/mL) A ) , 0.00060
STD1 0.0010 26.22766 mg/mL g
3mL 10mL
STD2 0.0020 49.69597
R 0.18 pg/mL ,
STD3 0.0050 119.95182
9.7, (10:1),
STD4 0.010 236.94783 . QL( )=0 18 ug/mL
STD5 0.050 1195.28162 , : 0.18 pg/mLx50 mL/
A=23878C+0.880 0.1 g=92.78 ng/g
(®) 1.0000 332 Al
0.18 pg/mL
3mL 10 mL s ,
3.3 TE=ERAE LR 0.060 pg/mL ,
DL QL 3.1, 3:1),



3106 6
. DL( y=0.058 pg/mL, 3.6 fNFREYERSLIE
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2=29.03 pg/g , 3, 3,
34 FREMELW ( 0.50 g/mL)1.40 1.70 2.00
0 2 4 8 12 mL, + 4+ =100+400+0.5 (V:V:V) ,
24 h , RSD=0.54%, 15 min 3000 r/min 5 min,
24 h 0.45 pm s ,
35 WHEEXR ; 3
6 1.3.2 3 ’ ’
> , RSD(%) 6
0.86 %, (RSD)  0.20%, 95.0~105.0%, 100.2%,
’ 2 (RSD) 1.0%
®2 HBEESLE(0N=6)
Table2 The precision of experiment (n=6)
(® (mg/mL) (%) (%) RSD(%)
1 0.1154 0.0199324 0.865
2 0.10986 0.0190170 0.865
3 0.11342 0.0196129 0.864
0.86 0.20%
4 0.10859 0.0187361 0.862
5 0.11294 0.0195542 0.865
6 0.10862 0.0187627 0.863
%= 3 MAREIER KIEEE R (n=9)
Table3 Standard addition recovery experiment results (n=9)
(® (mg/mL) (mL) (mL) (%) (%) RSD(%)
1 0.10712 0.0325303 1.41 1.40 100.71
2 0.10554 0.0321299 1.39 1.40 99.28
3 0.10490 0.0319375 1.38 1.40 98.57
4 0.11610 0.0370482 1.69 1.70 99.41
5 0.11701 0.0373141 1.71 1.70 100.59 100.2 1.0
6 0.11799 0.0373625 1.70 1.70 100.00
7 0.11374 0.0397319 2.01 2.00 100.50
8 0.11345 0.0398359 2.03 2.00 101.50
9 0.11431 0.0399220 2.02 2.00 101.00
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