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Comparison of reversed high performance liquid chromatography and
ultra-high performance liquid chromatography on quantitative
deter mination of caffeinein beverages
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ABSTRACT: Objective To establish an ultra performance liquid chromatography (UPLC) method to
replace the reversed high performance liquid chromatography (RP-HPLC) for a faster, more sensitive and more
environmental friendly detection for caffeine content in beverages. Methods Both RP-HPLC and UPLC
methods were used in the determination of caffeine content in 8 kinds of beverages, and the precision, stability,
repeatability and recovery rates of the 2 methods were compared. Results Caffeine content determined in 8
beverages by the 2 methods had a similar trend, but the content of caffeine determined by UPLC was higher
than that by RP-HPLC. Both methods showed good precision and recovery rates. Conclusion UPLC method
as a new detection method can replace RP-HPLC in the quantitative analysis of caffeine in beverages.
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Fig. 1 Molecular structure of caffeine
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Fig. 2 HPLC chromatogram of caffeine reference
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Fig. 3 UPLC chromatogram of caffeine reference
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0.143 1
0.121 :
0.104
2 0.083
< 0.06
0.044
0.021 J\
0.004 . - - — - -
0.00 0.50 1.00 1.50 2.00 2.50min
A AT AR B
5 (UPLC)

Fig. 5 UPLC chromatogram of Coca-Cola
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%1 RP-HPLC EI{RIIGLER
Tablel Resultsof recovery ratesof RP-HPLC
(ng) (ng) (ng) (%) (%) RSD(%)
22.26 5 27.82 102.05
22.26 5 27.29 100.12 100.74 1.12
22.26 5 27.27 100.06
2226 20 41.95 99.27
2226 20 42.23 99.94 99.91 0.42
22.26 20 42.27 100.04
22.26 40 61.60 98.94
22.26 40 62.06 99.68 99.38 0.39
22.26 40 61.96 99.52
F 2 UPLC EWERIIHLHER
Table2 Resultsof recovery ratesof UPLC
(ng) (ng) (ng) (%) (%) RSD(%)
25 4 28.77 99.22
25 4 28.80 99.32 99.39 0.21
25 4 28.89 99.63
25 40 64.52 99.28
25 40 64.53 99.27 99.26 0.03
25 40 64.50 99.23
25 80 105.28 100.27
25 80 105.32 100.30 100.28 0.02
25 80 105.28 100.27
#& 3 RP-HPLC 1 UPLC JUE 8 #hikt shaindeE & £t HPLC
B (n=3)
Table3 Content of caffeinein 8 beverages deter mined by ’ ’
RP-HPLC and UPLC (n=3) 8 )
UPLC ,
RP-HPLC (pg/mg) UPLC(pg/mg)
1.7 pm s
55.65+0.68" 63.90+0.67°
52.15+0.46" 56.23+0.57° HPLC ,
81.01=0.27 86.92+0.22° HPLC, ,
120.8+0.38" 173.88+0.45 UPLC ,
402.07+0.24" 442.240.37°
78.23+0.18" 85.31+0.79° (RP-HPLC)
(UPLC) 8
132.74+0.86° 168.62+0.62°
88.18+0.52° 97.45+0.39° 2 (UPLC
, P<0.05 RP-HPLC), UPLC
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