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Effects of D-psicose on Body Fat Accumulation and

High Fructose Corn Syrup Diets in Rats

Takako Yamada®, Tetsuo lida, Noriko Hayashi,
Hiroshi Oga, Kazuhiro Okuma and Ken Izumori*

Research Institute, Matsutani Chemical Industry
Co., Ltd,, 5-3, Kita-Itami, Itami, Hyogo 664-8508
* Rare Sugar Research Center Kagawa University, 2393,
Ikenobe, Miki-cho, Kita-gun, Kagawa 761-0795

In this study, we examined the preventing effect of
D-psicose on the accumulation of body fat in rats. Four-
week-old Wistar rats were fed with a high fructose corn
syrup(HFCS) diet or a HFCS diet containing 1.3%, 2.6%,
3.9% or 5.2% of p-psicose for 5 weeks. The effects of
D-psicose on body weight, food intake, total fat and vari-
ous blood biochemical parameters were examined. Rats
fed with HFCS diet containing 5.2% of p-psicose showed a
significant reduction in body weight compared to those
fed with HFCS diet. The groups given D-psicose showed
dose-dependent decrease in perirenal fat and total fat
weight. These results suggest that D-psicose has an effect
to prevent the accumulation of body fat against HFCS
intake. (Received Sep. 18, 2009 ; Accepted Feb. 16, 2010)

Keywords : rare sugar, p-psicose, high fructose corn syrup
(HFCS), obesity, fat accumulation
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Table 1 Composition of tested diets

Constituents (%) Control 1.3% 2.6% 3.9% 5.2%
Casein 20 20 20 20 20
Glucose 37.7 37.7 37.7 37.7 37.7
Fructose 22.1 22.1 22.1 22.1 22.1
D-psicose — 1.3 2.6 3.9 5.2
Cellulose 10.2 8.9 7.6 6.3 5.0
Mineral mixture* 3.5 3.5 3.5 3.5 3.5
Vitamin mixture* 1.0 1.0 1.0 1.0 1.0
DL-methionine 0.3 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2 0.2
Corn oil 5.0 5.0 5.0 5.0 5.0
* AIN-93 mixture
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HBORBEREHETERED I I -2, @B 3EEL
fe, HEREMICKETHER L, 88K THICE, Control
B301.1+t54g, 1.3% B£2968+35g, 2.6% ££2952+78 ¢,
39% B 2811128 g BLU 5.2% B 260.3T63g &1~ 7

LB IEEOAERNE L, Control #E& H# L Tp-
7va— 2 BB THEKENTETL, »239%#HE
LU B2% BTHEEICET L7 (Table 2). LA LEADL,
FHEYERPOEEBICERLZEIED SNEh - 1.
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B 144+1.7g, 39% B 14.0£06g B L U 5.2% £ 13.3+08
g TH -1 (Table 2).
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Fig.1 Change of body weight during feeding period

Forty-two male wistar rats divided into 6 groups.Each point represents mean®=SEM of 7 rats.
Different superscript letters show significant difference at P<0.05.
@, Control ; O, 13% ; A, 26% ; /\,39% ; R 5.2% ; ], Normal.
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Table 2 Effect of D-psicose on body weight, food efficiency, clinical chemistry value, tissue weight
and liver total lipid in rats
Control 1.3% 2.6% 3.9% 5.2% Normal
Number of rats
7 7 7 7 7 7
Initial body (g) 72.21t2.5 73.6+2.2 73.5+2.2 71.8x1.9 72.7£2.4 73.3£2.8
Final body (g) 301.1%5.4° 296.8+3.5° 295.2+7.8° 281.1%=2.8"%  269.3%6.3° 306.8=4.8
- Weight gain (g) 228.9%4.1° 223.2+2.3%  221.7+6.3%>* 209.2%2.9%9  196.6+6.29 233.5%=2.7
Food intake (g) 769.31+22.4 746.9+17.7 721.1%£32.1 708.2%+11.8 740.1+28.3 756.3+13.3
Food efficiency* 0.30+0.018 0.30%0.012 0.31%0.012 0.30%£0.01*  0.2740.01° 0.31%+0.00
Clinical chemistry values
Total-cholesterol (mg/dl) 91.3%3.7 83.51+4.6 78.216.1 95.0+4.7 96.61+6.1 65.4%=2.1
HDL-cholesterol (mg/dl) 51.4£2.3 51.7%2.2 49.71+4.5 54.4+3.1 52.5%+2.3 41.1x1.1
Triglyceride (mg/dl) 204.7%21.2 212.2%£26.0 196.1+25.4 312.3+35.7 353.2%71.4 213.1%x14.9
Glucose (mg/dl) 213.9%8.0 211.0=10.1 192.9:+£5.9 207.9%5.9 219.0%+9.6 198.0+5.3
Insulin (pg/ml) 3324.9%349.4 3509.9£617.7 3700.7=870.3 3237.7%298.5 2508.9%+337.0 2175.3*+135.5
NEFA (mEq/1) 1.2£0.1%® 1.4+0.22 1.02£0.1%° 1.3%0.1%° 0.9%0.1° 0.9%0.0
Tissue weights
Liver (g) 12.9£0.4 13.5£0.3 14.3%0.6 14.3£0.5 14.3£0.6 |, 13.6%0.5
Kidney (g) 2.1%x0.12 2.3F10.1%® 2.4720.0° 2.5+0.1° 2.510.1° 2.3%+0.1
Intra-adipose tissues
Epididymal fat (g) 4.2+0.2 3.9%0.2 4.0%+0.5 3.61t0.3 3.34+0.3 3.2%+0.1
Perirenal fat (g) 7.5x0.6 7.2%10.4 6.0%X0.7 6.1£0.3 5.8+0.4 5.6+0.3
Mesenteric fat (g) 5.0%=0.2 5.00.2 4.430.6 .3+0.1 4.2%0.3 4.1%+0.3
Total fat (g) 16.6£0.8 16.2£0.7 14 . 4%+1.7 14.0£0.6 13.3+0.8 12.9£0.7
Liver total lipid (mg/g tissue) 47.5+1.5 47.3+3.8 40.5=4.3 41.7%12.9 40.91+2.1 31.3*=4.2

Each value represents mean+SEM.

Different superscript letters show significant difference at P<0.05.

*Food efficiency = Weight gain/Food intake.
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