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The aims of this study were to evaluate the anti-obese effects of pine needle, black tea and green
tea in rats and overweight people. Supplementation of 1, 2, 4 and 8% amount to the control diet
of pine needle extract and mixture groups significantly decreased body weight gain and visceral fat
mass compared with that of control diet group. Supplementation of 1, 2 and 4% amount to the
control diet of black and green tea extracts groups significantly decreased body weight gain and
visceral fat mass compared with that of control diet group. Anti-obese effect in body weight gain
and visceral fat mass of mixture group was higher than in other groups. In human study, extracts
mixture supplementation to overweight subjects significantly decreased both body weight and body
fat compared with placebo control group. In vitro study, black and green tea extracts significantly
inhibited both the pancreatic lipase and c-amylase activities dose dependently. In conclusion, the
anti-obese effects of pine needle, black, and green teas in rats were found. In overweight human
subjects, extracts mixture decreased body weight and body fat compared with placebo control
group. Anti-obese effect in black and green tea groups might be from an decrease in carbohydrate
and fat digestions via inhibition of pancreatic a-amylase and lipase activities in part.
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Table 1. Examples of decrease rate in body weight gain of extracts mixture by calculation from each pine needle, black tea and green tea

extract group

Suggestive decrease rate of  Suggestive decrease rate of BW  Ratio of pine needle, black

Order Example of mixture Supplementation (%) BW gain (%) gain per 1% supplementation  tea and green tea extract
1 P4%+G2%+B2% 8 235 2.94 2:1:1
2 P4%+G2%+B1% 7 21.6 3.09 4:2:1
3 P2%+G2%+B2% 6 20.7 345 1:1:1
4 P4%+G1%+B1% 6 18.8 313 4:1:1
5 P1%+G2%+B2% 5 17.5 3.50 1:2:2
6 P1%+G1%+B4% 6 16.1 2.68 1:1:4
7 P2%+G1%+B1% 4 16.0 4.00 2:1:1
8 P1%+G4%+B1% 6 15.9 2.65 1:4:1
9 P1%+G2%+B1% 4 15.6 3.90 1:2:1
10 P1%+G1%+B2% 4 14.7 3.68 1:1:2
11 P1%+G1%+B1% 3 12.8 4.27 [:1:1

P; pine needle extract, G; green tea extract, B; black tea extract.
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Table 2. Characteristics of experimental subjects for clinical trials

Age (yr) Height (cm) BW (kg) BMI Body fat (%)
Placebo control (n=14) 43,1514 162+1.9 63.4+1.7 24,1403 30.9+0.6
Mixture (n=10) 23+15 163425 637423 604 ot Le

Values are mean= SE.
BMI :body mass index
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Table 3. Formula for supplementation for clinical trials

Ingredients Content (%)
Glucomannan 21.0
Polydextrose 19.0
Psyllium Husk Powder 11.0
Microcrystalline cellulose 10.0
Pine needle extract powder 12.0
Black tea extract powder 6.0
Green tea extract powder 6.0
Aloe powder 5.0
Garcinia Cambogia~peel extracts 3.0
Silk peptide 3.0
Kelp powder 2.0
Gingko nut powder 1.0
Monascus Koji powder 0.8
L-carnitine 0.2
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Fig. 1. Body weight gain of pine needle, black and green tea
extracts, and mixture groups compared to the control. E; extract.
Values are mean® SE. *p <0.05, mixture vs. other groups.

Pine needle €|

* Geen tea k.
0% |- T - {1 Mixturp

Visceral fat content
to control (%)
g

mﬁ/o L L 1 L i ]
Contol ~ 05% 1% 2% 4% 8%

Supplerrentation to control diet (%)

Fig. 2. Visceral fat mass of pine needle, black and green tea
extracts, and mixture groups compared to the control. E; extract.
Data are meant SE. *p <0.05, mixture vs. other groups.
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Table 4. Inhibition by 50% of pancreatic c-amylase and lipase activities by pine needle, black tea and green tea extracts, and extracts

mixture (mg/m/)
Contro} Pine needle E Black tea E. Green tea E. Mixture
Amylase-o NE NE 0.32 1.27 1.79
Lipase NE NE 4.7 1.9 7.3

Values are average values from triplicated experiments in vitro.
E: extracts, NE: no effects
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