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2.1 AT

AT AT I B 29 (SIGMA 24 R ) F 100°C T HE#% 1 h, BL# R 5 x 107° mol/L B 54 %K, 8 FA BT &%
H pH = 5.1 i) Britton-Robinson 2 s BB 1 x 107 mol/L THEWR . H T RN H 4, i RE
AREKELH .. THEEXBAAF (LEELHLAF), TESRA(RBEXAEREEERAT), ¥ET

H 3L F-4500 Y36 606 B, MM BRI/ . SEOLEREMOIMNT TRER AR E A4,
5 uL BB BERAS (L ERBRNET ). EBBEGIMTEEL),
2.2 XBWHZE

K IBAREUR 17 mm x 14 mm B 4R5, ESTEB S AL 2 — RV AR IC SRR, A E R BREE
T KI-NaAc BJIB G W 5 pL(KI-NaAc A Y& BE BE - S BT AT 58 Bk R 2% 2/0.5 mol/L, X Z59% 2 3/0.1 mol/L)
— KM SREALE , FELLIMT (95°C) T HUBLIE — it la] (RT AT BR A 20 s, 250 MMEEE 2% 30 o) SR, B
FE [ — 0L B S A G IE B (pH =5.1) 4 L, 4585 1% — 2 B [/ (AT BT 680 2 min, WIMEBE L2580 2.5 min)
JREUG R EARA S E TE RS L EREMESEFHN S nm T, #47 3 M Emfi4
Yy vl AT B ek B 2R BRAY PS-RTP Il & '
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3.1 FH®HE

3.1.1 WA MEEE KRB PS-RTP % E 1. JAMEME S K4 5 k. 77 7] 5 276/435
nm, BIHER 279/432 nm, 2508 274/427 nm.
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i) PS-RTP — et A BT A A", 4 L W1 4% pH=5.1 40
BRE. 120l
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Table 1 The analysis characteristics of theobromine, caffeine and theophylline

phosphorescence ( PS-RTP) spectra of theobromine

BB LM MREH i KR R Bl =77 &

Sam [1': Linear range Correlation Detection limit Precision Regression

P (ng/spot) coefficient (ng/spot) (%) equation
T W] B, Theobromine 14.10~576.5 0.994 1.14 4.80 lgI=0.921gC +6.02
UMEE Caffeine 5.44~699.1 0.999 0.78 1.56 lgl =0.751gC +5.00
# %, Theophylline 7.21~360.3 0.999 1.80 3.80 1g/ =0.801gC +4.95

3.2.2 WRARKE HOHNESESENIRREREBRST ERNA-CENRED SR, HEXRTE
WiE e e, RABRBFEITE, WA ERERERS AHE, SREMAEAH LB & & 5l R,
25 30 0] AR AE TS 5 T JnEE R E R W S 0 R AT P Y 3 M FRVENR BE K F 20.0.50.0.,100
(pmol/L) HEAT T #r v B SL 38, 45 R R B« W] AT 9 9 (B R TE 95.2% ~ 106 % 2 18], wi ik Xy ] e 2 7
92.8% ~ 101% 2 [8] , 25 BRI [ 0 % 100%
3.3 AEMA

B R R R LR I E PS-RTP IR E, U A ERESE,
33,1 DRAFATAESBEONE EHFRPESHITEAM® 0.1026 g, FMA 25 mL pH=5.1
RErRIEW, W, FRASEBESR, SR ALEK 2,
#2 HRATTABRSEYWE(n=6)

Table 2 The determination result of thobromine in chocolate {(n =6)

¥ & I8 X IRAE R 2 B GE BRI EL R
Sample Found (%) RSD (%) Ultraviolet spectrophotometry (% )
T35 Chocolate 0.145+0.01 0.32 0.156

3.3.2 FEEEXEFZIMEESEONE HEHRFRBREMHEES 0.5000 g, A 100 mL Z 3K —RKFEH
K, B 15 min, FEIBERE2 ~3 R, I8, B (L 20 ~ 30 mL) F &, W2 EHTBGE S1EHH
BKO.5SmL) TAERFTGOmL)F,H pH=5.1 ZHEBRBBREAE , ERILE3,
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R3 FEERFGTWHEEEBIWE(n=6)

Table 3 The determination result of caffeine in different tea (17 = 6)

& WARE R AR AR 22 BB E R
Sample Found (%) RSD (%) Uliraviclet spectrophotometry ( % )
47K Green tea 3.27x0.06 1.85 3.26
H# Blue tea 2.14:0.04 2.10 2.92
£1.7% Black tea 3.56+0.03 0.83 3.50
FEZK Flower tea 2.20£0.04 1.91 2.42

3.3.3 S|FMARPEMEBONE W20 FEEWEH (BF KM 100 mg) TREES , MM R
KIRBIAK 0.1004 g, F pH=5.1 BB WP REL B AR 100 mL B9, W B H AR, SR 1% 4,

R4 BEBHEHFRBSBOWE (n=6)
Table 4 The determination result of theophylline in aminophylline (r = 6)

= S WA AE X A o g 32 FO M RE RN E LR
Sample Found (% ) RSD (%) Ultraviolet spectrophotometry ( % )
A ZXH. Aminophylline 34.29+0.23 0.60 35.10

B EWRERE B ARSI R WA EMY S, AR EREET AT S 6
AR R R R ARG A P ER A RN E SR SHRREYS .
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Determination of Theobromine, Caffeine and Theophylline by
Paper Substrate Room Temperature Phosphorimetry

Wei Yanli, Dong Chuan™ , Yang Pin
( Molecular Science Institute , Chemistry and Chemical Engineering College , Shanxi University , Taiyuan 030006)

Abstract Theobromine, caffeine and theophylline adsorbed on filter paper can emit strong room temperature
phosphorescence ( RTP) signal in the presence of heavy atom perturber, the RTP signal was used for the
determination of these compounds. The method is based on using quantitative fast speed paper as a substrate and KI-
NaAc as heavy atom perturber. Various factors affecting the RTP signal were discussed. The method is a
combination of trace analysis with microtechnique using 4 pl sample. The linear dynamic ranges for theobromine,
caffeine and theophylline are from 14.4 to 576, 5.44 to 699 and 7.21 to 360 ng per spot, respectively. The
recovery of standard added to commercial products_of chocolate, tea and aminophylline is in the range 92.8% ~
106 % . Compared with the results obtained by standard methods, the experimental results are satisfactory. The
method is simple, rapid and sensitive and can be applied to the analysis of commercial products without
interference .
Keywords Room temperature phosphorescence, theobromine, caffeine, theophylline
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