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Low-energy Diet of Cocoa Powder Reduces Body Weight and Fat in Obese Wistar Rats

Misako Socawa and Yuriko TAKEKAWA

ABSTRACT

Cocoa powder contains various polyphenols known as cacao mass polyphenol and physiologically
active compounds, such as methylxanthine, which inhibits arteriosclerosis, hypertension and cancer.
The present study reviewed whether a low-energy diet of cocoa powder reduces body weight and fat
in male Wistar rats with obesity induced by diet.

Obese rats were fed ad libitum with a 25% w/w high-fat diet for 12 weeks and separated into
groups C, LC and HC, which were fed with a 20% casein diet, and the same diet containing 650 or
2,500 mg/kg body weight of cocoa powder, respectively, for four weeks. The total energy intake of
50 kcal/day was restricted to 50% of the previous ad libitum intake for all groups.

After four weeks, body weight and %body fat significantly decreased in groups LC and HC
compared with group C. Plasma triglyceride levels significantly decreased in the groups given cocoa
powder. The index of insulin resistance (Homeostasis Model Assessment ratio, HOMA-R) tended to
be lower in groups LC and HC. The weight and fat content of feces significantly increased in the LC
and HC groups compared with group C. These findings suggested that consuming a low-energy diet

containing cocoa powder reduces body weight and fat by reducing physiological fat absorption.
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BHEDT v D24 BMOI A F—HEEZ T
L7zo Lo L, ZAVF—{HE I gL
TELEWRON P o720 —T7, FEHEGI2LD,

_7_



NS - WIHET

T AV F— AT LI SN 372 2 &A%
SENTWB7 Y, Zhd, fFRICEEINRs YT+
VIV —1F (ECg) %% MREARHICHSTEah7a—)V
7 YO 4 R EEFE T H D Catechol — O —
methyltransferase (COMT) itk fHE 35720 L3R5
ENTWVD, ECITRTEINS, SRERALZaaT
BRI TFFVHEPIFEALEITNTEST 2ok
BRI R SN e o7z D EEZ BN D,
FRASIICIE, R IRT L ICH T F VD
ZEGENTHBY, SFTICh~RIZEHIC, 7%
VHOPL SR ICET A MEN L DD, Lol
SEMEH Lz a3 7mRIsE, 77 F 2 EIED T,
L2EENTwiwv, 7 7F VHIZHEERTH D,
e D TS TV B 7280 HPLC 3Tl 23T
RECTHHH, 2BARLEOFR) v — 1275 L HIED
L\ Lo THRMEDNTE R o limid, #
LEIEFET [ A7 F v HEDAORY) 72 — )V ]
WZ&ED7ze LrL, Z15 DORAIZ 2T LC/MS
FTHUEEToTVWBLMASHT 2L, I3aT7H
KiE, WTFVEHOEEGY THL T T =T VM
BERGTHY, Zwmhrs, B TEboTiET
WERECHET S LOMEDH L, LoT, 4l
RSN PRR R, aa7BRIcEINLs 70
DTV VHIZEDHDEEZLNTH SHBRINLD
B IZOWTE LI LT LD H b,
SROERERELY, 33 7HRIIEIRH ORI
EGEzH Y, T v N OREEIHICEST 5
Z AR E N7z,
TIATHERIZOVTIEX, K7/ —)VIZFERL
THFZE %D T X725, a3 T ROFE PR
R MBS F AR 2 &k, R 72/ —nk
BRI DOBS T D AFVFF 2 F VFEEDOT I T
OIVICEBEVIHE DL S8, TaT7THhE
HOEDRGDIN T DLDOPEET L EEDIZ,
ZOMD ST ONWTOMF bITVW 2 nWEE R B,

V. #&

E 12

THEEDOT 4 AZ —=FRHET v M2 25% SR &
* 12:AMCh ) HHICEAE S ST, AP

Ty MEER L2, fER LB v Mcaa Ty
KEBRML AN AV F— £ (50keal/ H) % 4 M
M5 L, BT v N ofES X OEIEDEBA IR
ETRIRIZOWTHET L, DTOEEIEL N,
1) 2a7HEEGICE->T, CEICHERTHEER
REFPR SN, Faa T RO
AEVITE, EREFAED S EANES L,
EHI, MEEOIaTHEEKGIZE-T, K
THRRG & PIERRRG & ISR S B EMICH B
ZEWghods, TOEREELE LT T4
VEF-RPFOTLETIER L, aaT7HhRICEE
NBERY) 72— M2k 5B, JRIOBILRINE
DIKTVETHLEHZEZ N5,

2) IM%ETGREEE, Ta7hERz&x5 Lz 287T,
CHDIRUTOLNVETRIBIETLTY
oo AATHHRIZEEINLRY 72/ — VA,
) =X oiftE % HE LT, TG OWLIR % ]
L7272 ThHEEEZBND,

3) ZEEREDIMME 7L T — A B LA v A v
WIERR SN o208, 4 v A V&P
DI L 72 5 HOMAR f X, 23 7#H5#H T
< 2 BEFASH S 7z,

4) SRR SN 3 3 7 ROPIBGE MR IE, K
V7 /=i, AT FT7TuIrino
MO I I THEFORFIZLEZLDTHD L
WOHELH DL, LoT, SRBIER) T/ —
VOHRTYE, EORGSIERHS R LA L T
LONUEET DL EE LI, FOMOESOME
LT o TV EZW,

V. BEXH

1) BEGEE . P28 FERMBE - REFANR
DOBRE . IR [ OV ORI . 2017, https:/www.
mhlw.go.jp/file/04-Houdouhappyou-10904750-
Kenkoukyoku-Gantaisakukenkouzoushinka/
kekkagaiyou 7.pdf (2018 48 H 2 HE%) .

2) Muramatsu, K., Fukuyo, M., Hara, Y.,

1986. Effect of green tea catechins on plasma

cholesterol level in cholesterol — fed rats. Journal

_8_



10)

11)

12)

13)

33 7R REIAS L 7 v b OFE B X OMRIRIRA 2§

of Nutritional Science and Vitaminology 32 : 613
- 622.

Meguro, S., Mizuno, T., 2001. Effects of tea
catechins on diet — induced obesity in mice.
Journal of Oleo Science 50 : 593 — 598.
Hase, T., K, Yumiko., 2001.

et al, Anti —

obesity effects of tea catechins in humans. Journal
of Oleo science 50 : 599 — 605.
Sogawa, M. , Seura, T. , et al, 2009. Awa (Tokushima)
lactate — fermented tea as well as green tea enhance
the effect of diet restriction on obesity in rats. The
Journal of Medical Investigation 56 : 42 — 48.
ARt oR Y WEFZES 2008 A
WREME DR, RN - Ay —.
R 357 R—
Jalil, A. M. M., Ismail, A., Chong, P. P,
Hamid, Mubhajir., and Kamaruddin, S. H. S.,
2009. Effect of cocoa extract containing
polyphenols and methylxanthines on biochemical
parameters of obese— diabetic rats. Journal of
the Science of Food and Agriculture 89 : 130— 137.
WNATE, 2011, T v MBI 2 LK SREA R
T MAEAE IS BT TRIR | REFHEE 69 (4) -
175—181.
Lowry, O. H., N. J. Rosebrough,, A. L. Farr
and R. J. Randall, 1951. Protein measurement
with the folin phenol reagent. The Journal of
Biological 193 © 265 — 275.
B, 2003 70 —F v — TR &5
M OEBE—REE R Z 0 Ic— W, %#H
BB WL 179 — 80 N—
VEE T HE, BUHREAT L 1999. HPLC 2 & % KAk
FICEEND N T F VHEDOGH. HARLMFS
TEERRE46 (3) 1 138—147.
HIHATA, 2008.  PAIBIRTIHEES) TH S 7.
FRPRGEEGN SRR EIEEODTF A 5K
Vo oy a—=uszfi I 7y R4y ]
TEF Y AIHEDCHREEAS 122 - 31
TR, HARER, 2005, v T—Y Vv —
T AHPENG T v~ ORES X OHIEIIC IE

Chemistry

14)

15)

16)

17)

18)

19)

R MERF A

AT, 2010, AW Z v b OfFKE
B L ORI KA TRA OR) R, THE
REFHE B HARAH 3009 — 15,
Matsumoto, N., et al, 1993. Reduction of
blood glucose levels by tea catechin. Bioscience,
Biotechnology, and Biochemistry 57 © 525 —
527.

C — W Yea, W — J Chen, etal, 2003.
Suppression of fatty acid synthase in MCF — 7

breast cancer cells by tea and tea polyphenols : a

possible mechanism for their hypolipidemic
effects. The Pharmacogenomics Journal 3 : 267
— 276.

Dulloo, A. G., Duret, C., Rohrer, D.,
Girardier, L., Mensi, N., Fathi, M.,
Chantre, P. and Vandermander, J., 1999.

Efficacy of a green tea extract rich in catehin
polyphenols and caffeine in increasing 24 — h
energy expenditure and fat oxidation in humans.
The American Journal of Clinical Nutrition 70 :
1040 — 1045.

Hase, T., Komine, Y., Meguro, S., Takeda,
Y., Takahashi, H., Matsui, Y.,
Tokimitsu, I., Shimasaki, H.

2001. Anti — Obesity Effects

Inaoka, S.,
Katsuragi, Y.,

and Itakura, H.,
of Tea Catechins in humans. Journal of Oleo
Science 50 (7) : 599 — 605.

Natsume, M., Osakabe, N., Yamagishi, M.,
Takizawa, T., Nakamura, T., Miyatake, H.,
Hatano, T., and Yoshida, T., 2000.

Analyses of Poluphenols in Cacao Liquor, Cocoa,
and Chocolate by Nomal — Phase and Reversed —
Phase HPLC.

Biochemistry. 64 (12) : 2581 — 2587.

Bioscience Biotechnology and

(EINFELETF, RNHEREF © PUERA LR

HAMIEE)

_9_



