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Aqueous Spray-dried Green Tea Extract Regulates Body Weight and
Epididymal Fat Accumulation in Mice

Pil Joon Park, Chae Wook Kim, Si Young Cho, Chan Su Rha, Dae Bang Seo, and Sang Jun Lee*
Amorepacific Corporation R&D Center

Abstract To obtain the best yield of the beneficial ingredients in green tea, such as catechins, green tea powder is most
often prepared by ethyl alcohol extraction. However, the taste, cost and composition of ethyl alcohol extract is different from
aqueous spray-dried green tea extract (aq-GTE). Specifically, ag-GTE has a better flavor, lower production costs and higher
purity when compared to ethyl alcohol extract. In this study, we elucidated the effect of aq-GTE on diet-induced obesity in
male C57BL/6] mice following dose-dependent oral administration of aq-GTE. After eight weeks, the body weight was
reduced by 13-17% in mice fed 200 mg/kg bw aq-GTE (12.468+0.45 g; p<0.05) and 20-25% in mice fed 400 mg/kg bw
aq-GTE (11.259+0.61 g; p<0.05) when compared with the high-fat diet (HFD) control group mice (14.714+0.95 g; p<0.05).
The correlation between epididymal fat accumulation and body weight also decreased by approximately 26.6% (p<0.05) in
mice fed a HFD with ag-GTE 400 mg/kg bw. Finally, serum parameters such as the triglyceride, glucose and cholesterol
levels in the HFD groups were reduced by the aq-GTE 400 mg/kg bw diet. Analysis on glutamic-pyruvic transaminase,
blood urea nitrogen and development of hepatic steatosis revealed no histologic evidence of hepatotoxicity in HFD mice fed
ag-GTE. Overall, our results imply that ag-GTE is able to regulate body weight and fat accumulation in mice.

Key words: aqueous spray-dried green tea extract, epididymal fat, anti-obesity, body weight.
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Table 1. Catechin contents (%) of the aqueous spray-dried green tea extract (aq-GTE)"

Extract EGC? EGCG”

ECG” Etc Total Catechin

aq-GIE 8.33 11.36

243 7.50 31.67

"Catechin content was analyzed by HPL.C and presented as weight percent of the extract.

YEGC: epigallocatechin
YEGCG: epigallocatechin gallate
PEC: epicatechin

YECG: epicatechin gallate
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Fig. 1. Effect of aqueous spray-dried green tea extract (aq-GTE)
on food intake and body weight of mice. (A) Food intake was
monitored for each cage throughout the study. (B) Mice were
weighted weekly throughout the study. Values are the means+SD of
10 animals. *p<0.05 compared to the normal control group. "NC:
normal control, ?HFD: high-fat diet, *aq-GTE100: 100 mg/kg bw of
aq-GTE, Yag-GTE200: 200 mg/kg bw of aq-GTE, Yaq-GTE400: 400
mg/kg bw of aqg-GTE
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Fig. 2. Effect of aqueous spray-dried green tea extract (aq-GTE)
on weight gain and the epididymal fat to body weight ratio. (A)
Changes in total body weight for each group at 8 weeks. (B) The
ratio of epididymal fat weight to whole body weight was calculated
for each group. Values are the means+SD of 10 animals. *p<0.05
compared to the HFD control group at the end of the experiments.
YNC: normal control, ?HFD: high-fat diet, Yaq-GTE100: 100 mg/kg
bw of aq-GTE, “ag-GTE200: 200 mg/kg bw of aq-GTE, Yag-
GTE400: 400 mg/kg bw of aq-GTE
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Table 2. Effect of aqueous spray-dried green tea extract (aq-GTE) on organ weight of mice”

N HFDY High-fat diet (mg/kg bw)
aq-GTE (100) aq-GTE (200) aq-GTE (400)
Epididymal fat 0.451+0.019 2.102+0.061 2.145+0.063 1.862+0.059* 1.543+0.051*
Liver 0.937+0.040 1.038+0.031 0.890+0.026 0.786+0.025* 0.751+0.025*
Kidney 0.313+0.013 0.325+0.010 0.321+0.009 0.324+0.009 0.323+0.009
Spleen 0.108+0.005 0.063+0.002 0.062+0.002 0.060+0.002 0.061+0.002
Thymus 0.047+0.002 0.062+0.002 0.059+0.002 0.059+0.002 0.062+0.001
DValues are means+SD of 10 animals.
INC: normal control
SHFD: high-fat diet
*p<0.05 vs. the HFD group.
Table 3. Effect of aqueous spray-dried green tea extract (aq-GTE) on serum levels in mice”
High-fat diet (mg/kg bw
NC? HFD? £ (mg/kg o)
aq-GTE (100) aq-GTE (200) aq-GTE (400)
TG" (mg/dL) 37.6+19.53 141.0+45.12 43.3+26.36* 31.4+23.06* 28.0+17.30*
GLUCY (mg/dL) 121.7£5.39 201.0+6.90 177.0+4.13* 170.4+9.92* 147.9+8.37*
CHOL® (mg/dL.) 101.00+2.79 176.55+4.83 157.36+2.86* 149.60+3.28* 137.65+5.12*
HDLC” (mg/dL) 78.68+1.52 120.05+1.62 123.58+0.80 120.16+1.20 114.88+2.12
LDLCY (mg/dL) 14.8+0.44 28.3£1.45 26.9+0.71 26.0+0.76 25.3+1.28
GPT? (U/L) 72.04+17.82 103.33+17.04 60.67+5.87* 80.224+22.51* 58.834+8.52*
BUN'? (U/L) 33.73+1.85 21.51+0.48 18.36+0.37 19.84+0.66 21.52+0.68

"Values are means=SD of 10 animals.
INC: normal control

YHFD: high-fat diet

YTG: triglyceride

YGLUC: glucose

9CHOL: cholesterol

"HDLC: high-density lipoprotein cholesterol
SLDLC: low-density lipoprotein cholesterol
IGPT: glutamic-pyruvic transaminase
'YBUN: blood urea nitrogen

*p<0.05 vs. the HFD group.
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Fig. 3. Histologic evaluation of hepatic steatosis in normal control and high fat diet fed mice. Mice were fed either a normal diet (NC) or a
high fat diet (HFD) with 0, 200, or 400 mg/kg bw of aq-GTE for 8§ wk. Representative liver sections (original magnification: x40) from NC and
HFD mice receiving aq-GTE are illustrated. (A) Liver sections from NC and (B) HFD fed control mice illustrate the severity of hepatic steatosis
induced by a high fat diet. (C-D) Liver sections from mice fed a HFD with aq-GTE 200 and 400 mg/kg bw, illustrating the representative
reduction in hepatic steatosis in mice fed a HFD in conjunction with aq-GTE at either concentration.
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