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Different studies have been conducted regarding caffeine as psychostimulant drugs and its effects as well as determina-
tion in various materials. Since, coffee and tea are most drinkable beverage in the world and their major constituent is
caffeine. So, analysis of the effect of equal amount of caffeine in coffee and tea with respect to SD rats was studied.
The present methodology was purposed to determine and validate caffeine amount in different brands of coffee and tea,
and canvass locomotor and behavioral patterns of SD rats after administrating coffee and tea orally consisting of same
amount of caffeine (10, 30 mg/kg). Determination of caffeine in different brands of coffee and tea and validation of caf-
feine were evaluated using HPLC. Depending upon different brands of tea and coffee, caffeine amount was altered.
Meanwhile, amount of caffeine in tea was d1rectly proportional to the temperature of liquid. Coffee and tea (Instant
Maxim original coffee® and earl grey black tea ) consisting 10, 30 mg/kg of caffeine were studied in SD rats for loco-
motor activity and behavioral patterns using Tru Scan 99. The locomotor activities of SD rats were increased after
administration of coffee and tea consisting caffeine compared to water. The coffee consisted of higher amount of caf-
feine exhibited steep movement of SD rats. Similarly, rearing and scratching of SD rats as frequency and duration were
increased in coffee and tea consisting caffeine compared with water. The study revealed that coffee and tea had effects
in locomotor activity and behavioral patterns of SD rats.

1 Key words - caffeine, coffee, tea, HPLC, locomotor activity
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Table 1. Intraday and interday precision, accuracy, and recovery for caffeine in coffee and tea (mean+SD, n=3)

Intraday (n=3)

Interday (n=3)

Added caffeine Recovery
(ng/ml) Measured Ccv Accuracy Measured Ccv Accuracy (%)
(ug/ml) (7o) (%) (ng/ml) (o) (o)
50 54.7+0.6 14.7 109.4+1.1 47.640.5 11.4 95.3+0.9 93.4+11.7
100 111.743.3 53 111.743.3 113.249.2 12.2 112.449.2 Nt*
Coffee 200 187.3+18.4 13.5 93.749.2 185.8+3.9 2.8 92.9+1.9 98.2+11.3
500 490.3+16.9 3.8 98.1+3.3 500.4£10.4 2.3 100.142.1 Nt*
1000 1005.9+16.1 1.7 100.6x1.6 933.9+17.9 1.9 99.4+1.8 101.9+5.1
10 11.240.6 8.6 113.3£5.9 10.740.8 9.5 107.3+7.7 115.246.3
50 50.1£3.4 9.2 100.66.7 46.8+4.2 13.1 105.9+10.4 Nt*
Tea 100 90.6+5.2 6.9 90.8+5.3 100.6+14.0 14.9 100.6+13.1 97.616.8
200 180.1+12.7 7.7 90.5£12.7 181.1+19.9 11.5 90.5£9.9 Nt*
500 509.1+7.6 1.5 101.7£1.5 507.120.6 0.2 101.5+0.2 101.9+1.9

*Nt; Not tested.
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Fig. 1. Chromatograms of tea and coffee at different conditions.
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(A) Double blank of standard tea, (B) Zero blank of standard tea, (C) Double blank of standard tea and Earl grey black tea, (D) Double
blank of standard coffee, (E) Zero blank of standard coffee, (F) Double blank of standard coffee and Maxim coffee
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Table 2. Amount of caffeine present in different brands of
coffee and tea (mean+SD, n=3)

Product Package V(Orﬂf)rr,}e C?gegl)n ©
Lemon black tea Tea bag 100 1.5+0.3
Earl grey black tea Tea bag 100 34.0+0.7
Lipton Yellow label Tea bag 100 31.5+0.4
Green tea Tea bag 100 11.7£0.1
Chrysanthemum tea Tea bag 100 0.00
Ceylon tea Can 240 18.240.4
Dongsuh green tea Can 180 16.4+2.1
Dongsuh oolong tea Can 180 18.310.6
Lipton Ice tea Bulktea, 18 g 100 2.8+1.3
French Coffee Mixed bag 100 40.212.1
Maxim Coffee Mixed bag 100 33.443.1
Cappuccino Mocha Coffee Mixed bag 100 56.612.2
Hazzelnut Coffee Mixed bag 100 37.5482.3
Mocha latte Coffee Mixed bag 100 17.7£2.4

Decaffeinated coffee Mixed bag 100 0.00

Instant, 2 g 100 50.242.1

"The amount of caffeine in can product was determined by usual
amount of beverages in the can, and other product was determined in
100 ml of water.

Premium Coffee
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FAEA1e) A9 oF 168 mg F7FIIE. AEA S 532
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o, B 1F0] 1119.48+29.92 cmZ 71 WSkth(Table 4).
o] A3+E Fig. 20 1HZ=E Yepfigle. SHEE H5S
o]-§3led 7t 1F-S w|wst ZAHE Table 4o A|A|3FAH
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Table 3. Amount of caffeine present in different brands of tea at different temperature and time interval (mean=SD, n=3)

Conditions 100°C/10 min 100°C/5 min 80°C/5 min 60°C/5 min
Sample Chinese green tea

Caffeine (mg/200 ml) 28.5t1.2 26.510.6 25.9+0.8 14.1£1.1
Sample Oksu tea

Caffeine (mg/200 ml) 36.0+1.2 35.2+1.1 31.8¢1.5 19.0£1.3
Sample Mansu tea

Caffeine (mg/200 ml) 37.310.1 36.540.7 32.9+1.1 20.5£2.1
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Table 4. A) Effects of water, tea (10 and 30 mg/kg) and coffee
(10 and 30 mg/kg) on locomotor activity of SD rats for
continuous 90 minutes (n=5). B) Results of t-test between 1)
control group (water) and caffeine administered groups; 2)
low concentration (10 mg/kg) of caffeine group and high
concentration (30 mg/kg) of caffeine group in same
beverages; 3) tea and coffee at same concentration of
caffeine. **; p <0.01, **¥*p < 0.001

(A)

1 2 3 4 5

Tea Coffee Tea Coffee
10 mg/kg 10 mg/kg 30 mg/kg 30 mg/kg

Group Water

Mean 11948 3681.58 3449.56 520742 8507.08
(cm)
RSD
(%) 29.92 21.86 40.77 37.12 8.82
B)
Group p-value
Water Tea30 mg/kg 0.002%*
0 Water Coffee30 mg/kg p <0.001***
Water Teal0 mg/kg p <0.001***
Water Coffeel10 mg/kg 0.007**
Teal0 mg/kg Tea30 mg/kg 0.127
Cofteel10 mg/kg Coffee30 mg/kg p <0.001***
Tea30 mg/kg Coffee30 mg/kg 0.009**
Teal0 mg/kg Coffeel10 mg/kg 0.757
10000
8000 |
E 6000
=)
8
g 4000
(2]
2
2000

Tea Tea Coffee  Coffee

10 mg/kg 30 mg/kg 10 mg/kg 30 mg/kg

Group
Fig. 2. Effects of water, tea (10 and 30 mg/kg) and coffee (10

and 30 mg/kg) on locomotor activity of SD rats for continuous
90 minutes. The data shown are mean+SD (n=5).
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Fig. 3. Effects of water, tea (10 and 30 mg/kg) and coffee (10 and 30 mg/kg) on the frequency and duration of rearing in SD rats.
The cumulative frequency scores (counts) and duration (seconds) of five 10 min recording sessions separated by 10 minute
intervals. The data shown are meantSD (n=7). *; p<0.05, **;p < 0.01.
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Fig. 4. Effects of water, tea (10 and 30 mg/kg) and coffee (10 and 30 mg/kg) on the frequency and duration of scratching in SD rats.
The cumulative frequency scores (counts) and duration (seconds) of five 10 min recording sessions separated by 10 minute

intervals. The data shown are meantSD (n=7). *; p <0.05
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