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Effects of Instant Coffee on Weight, Plasma Lipids, Leptin, and
Fat Cell Size in Rats Fed on a High Fat Diet

Keum Jee Kang, Sung Sook Choi*, Hye Kyoung Han, Kwan Jung Kim', and So Young Kwon

Department of Food and Nutrition, Duksung Women’s University
'Dongsuh Food Cooperation

Effects of instant coffee on weight, plasma lipids, leptin levels, and fat cell size in high-fat diet-fed rats were
investigated. Twenty-four male Sprague-Dawley rats, fed experimental diet containing 40% total dietary fat and
0, 0.6, 1.2, and 2.4% (w/w) instant coffee for 6 weeks, were divided into four experimental groups (n = 6). Feed
efficiency ratio of 0.6% coffee group was higher than control group. Weight gain, organ weights, free fatty acid
level, and fat cell size were not significantly different among groups. Triglyceride, total cholesterol, HDL-
cholesterol, and leptin levels in plasma were significantly higher in 0.6% coffee group than control group. No
significant difference in feed efficiency ratio, triglyceride, and leptin levels were found between control and 2.4%
coffee group. These results suggest instant coffee may not have effect on obesity.
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Table 1. Diet composition of experimental groups (g/kg diet)
. Dietary group

Ingredients I I m v
Corn starch 337.403 331403 325.403 313403
Casein 171.843 171.843 171.843 171.843
Dextrinized corn starch 112.301 112301 112.301 112.301
Sucrose 72452 72.452 72.452 72.452
Beef tallow 188.532 188.532 188.532 188.532
Com oil 17.752 17.752 17752 17.752
Fiber 50 50 50 50
Mineral mix 35 35 35 35
Vitamin mix 10 10 10 10
L-Cystine 2.209 2.209 2.209 2.209
Choline bitartrate 2.5 25 25 2.5
Tert-butylhydroquinone 0.008 0.008 0.008 0.008
Coffee - 6 12 24
Total 1,000 1,000 1,000 1,000

“1; Fat 40%, II; Fat 40%+coffee 0.6%, HI; Fat 40%+coffee 1.2%, IV, Fat 40%+coffee 2.4%.
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Table 2. Effects of instant coffee on food intake, body weight gain, and food efficiency in rats fed a high-fat diet for 6 weeks

Dietary group Initial body weight (g) Final body weight(g) Weight gain (g) Food intake (g/day) Food efficiency
I 167.5+7.5N2 351.3£26.0™ 4371051 177£1.1™ 0.248 +0.03*"
I 169.5+£5.8 376.8+24.1 4.93+0.60 16.7+24 0.300+0.06°
I 170.3£5.0 3759+154 4901043 16.7+1.9 0.296+0.04°
v 171.51£4.0 346.3+34.8 4.160.74 167123 0.2491+0.02*

L Fat 40%, II: Fat 40%-+coffee 0.6%, III: Fat 40%-+coffee 1.2%, IV: Fat 40%-+coffee 2.4%.

INS: Not significant.

“Values sharing common superscripts in the same column are not significantly different at p<0.05.

Values are mean®SD (n=6).
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Fig. 1. Changes body weight on instant coffee in rats fed on a
high fat diet for 6 weeks.

-4@ -: Fat 40%(group I), -l - Fat 40%-+coffee 0.6%(group II), - A -: Fat
40%-+coffee 1.2%(group HI), - X -: Fat 40%-+coffee 2.4%(group IV).
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Table 3, Effects of instant coffee on weight of liver and kidney in

rats fed a high fat diet for 6 weeks (g/100 g bw)
Dietary group Liver Kidney
g 2.75£0.18M2 0.74£0.06™
I 297+0.25 0.74£0.05
I 291+0.14 0.73+0.10
v 2.75+£0.06 0.7510.06

YI: Fat 40%, II: Fat 40%-+coffee 0.6%, III: Fat 40%-+coffee 1.2%, IV:
Fat 40%-+coffee 2.4%.

»NS: Not significant.

Values are mean+SD (n=6).

Table 4. Effects of instant coffee on weight of epididymal fat pad
and abdominal fat in rats fed a high fat diet for 6 weeks

(g/100 g bw)
Dietary - Epididymal 4 inal fat Total
group fat pad
& 1.90£0.43%2  1.73+0.59"8 411£1.12™
I 2.13+048 2131045 4.66+0.99
11 2.021+040 1.96£0.51 4.51x0.85
v 1.79+0.45 1.38x045 3.56+0.96

I: Fat 40%, II: Fat 40%-+coffee 0.6%, III: Fat 40%+coffee 1.2%, IV:
Fat 40%-+coffee 2.4%.

?NS: Not significant.

Values are mean 1 SD (n=6).
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Table 5. Effects of instant coffee on the levels of triglyceride, free fatty acid, total cholesterol, HDL-cholesterol and atherogenic index in

rats fed a high-fat diet for 6 weeks
. Triglycerid Free f: id Total cholesterol HDL-cholesterol .
Dietary group r(x;gn g/c;{l) ¢ rez: Eattyq a)m 0 (nclg? dis)er (n:gjjdis) ero Atherogenic index
| 40.1+14.9* 509.3:£92.6% 610+ 55° 490+ 9.0 0.27
I 68.6129.3" 490.6+87.6 89.1+10.8° 799+13.5° 0.13
m 56.6 £ 15.7* 47791393 756+ 9.3 67.71£194° 0.16
v 32.1+18.6° 438.31£79.1 90.0+10.3° 818133 0.12

UL Fat 40%, 1I: Fat 40%-+coffee 0.6%, III: Fat 40%-+coffee 1.2%, IV: Fat 40%+coffee 2.4%.
PValues sharing common superscripts in the same column are not significantly different at p<0.05.

»NS: Not significant.
Values are mean +SD (n=6).

Table 6. Effect of instant coffee on leptin level in rats fed a high
fat diet for 6 weeks

Table 7. Effect of instant coffee on fat cell size in rats fed a high
fat diet for 6 weeks

~ Dietary group Leptin (pg/mL) Dietary group Fat cell size (um)
P 2388+ 75.9%2 18 62.55+7.1582
II 3833+110.7° I 68.66 £5.02
I 3652+ 85.1% I 63.33+6.08
v 208.3% 34.3° v 63.771+3.00

UL: Fat 40%, II: Fat 40%+coffee 0.6%, III: Fat 40%-+coffee 1.2%, IV:
Fat 40%-+coffee 2.4%.

“Values sharing common superscripts in the same column are not
significantly different at p<0.05.

Values are mean+SD (n=6).
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e By

FFIZHE: Nz vs] B8 Ay 4Ly 2
HE o] foHoz A Ueigen, 1 oM E 0.6%
2 24% AY 4HFo) 12% Ay HHFEY fHoz ¥
A veht A AdFHF o2t ¥ FFH2HE w0t ¢
2444 BATHp <0.05)(Table 5). Sakamoto F(16)2] A-TollA]
= AFE 062%, 1.36% AHANAE W FZHHE ¥2ot
2 AL B . 8% Fel2HEe] Wsle 97
3, A4 g, diZ24, gy 2 jEe S FolM A
T3 T2 AL AEAARE SN At 8F Fy
ZHEY Fhe £ AW AR AMEEeY At
FH2HE9 TEE =Qvke Bavh @ol FHAu20) &
& AYE Wol " nlE5E PFe| F2H &l ¥rie
A7 AL oll) ZEALHEYE s Ay HFol
Folg 3lodo} st

HDL-&# 26 &: tho] vis) =& 719 4#H<2) HDL-
FU2HE FF] FolFoR A YEbdThTble 5). = ¥
228 ATAME Ae] FHELY caffeined] 7+ 2F <]
HDL-Z8| 28| & 5§ F9302 F7MRHIT $it}. HDL-
FY2HE $5o Fvke AERAEARY 98E HFE 8
ez gl Uk

9733 X4 (Atherogenic index): 7| AZRE 2+ A

YI: Fat 40%, I1: Fat 40%-+coffee 0.6%, HI: Fat 40%-+coffee 1.2%, IV:
Fat 40%+coffee 2.4%.

PNS: Not Significant.

Values are mean+SD (n=6).
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e Aol gle ZoE veldtl Nawrot 524y AlelA
3 400 mg o139 caffeine 437 AEBA S BHo) gl
ATk wastgch.

Leptin®| &T
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