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Anti-Obesity and Hypolipidemic Activity of Taro Powder in
Mice Fed with High Fat and Cholesterol Diets

Ji-Hye Moon, Jeehye Sung, In-Wook Choi, and Yoonsook Kim*

Korea Food Research Institute

Abstract This study was conducted to investigate the effects of taro powder on body weight and lipid metabolism in
high fat and cholesterol fed mice. C57BL6 mice were divided into four groups; normal (normal) diet group, a high fat
and cholesterol (HF) diet group, and high fat and cholesterol diet groups with 20% taro powder (HF-taro 20%) and 30%
taro powder (HF-taro 30%). After 8 weeks, body weight in the HF group increased to 175% of the normal group, while
those of HF-taro 20% and HF-taro 30% group decreased by 12.5 and 14% compared to the HF group. The HF-taro 20%
and HF-taro 30% groups had significantly reduced epididymal adipose tissue weight. Plasma triglyceride, total cholesterol,
and LDL-cholesterol concentrations were significantly higher in the HF group than those in the normal group, while their
amounts were significantly diminished in the HF- taro 20% and HF- taro 30% groups. Furthermore, the leptin and insulin
concentrations in blood plasma decreased significantly in the HF-taro 20% and HF-taro 30% groups. Accumulation of
triglycerides and cholesterol in the liver was significantly inhibited in the HF- taro 20% and HF-taro 30% groups through
liver weights, a blood analysis, and histological findings. These results suggest that taro powder may be an effective
material for anti-obesity by reducing plasma triglyceride and cholesterol levels.
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ETELY in vivo FHTIAES AF3EH7] S8 Aol AR
sk Bkl depds oA 200830 ke dE}RS ALE
stom, #Usk Alse A AT wi7bx] 2-5°CAlx] B
sttt EFEEe e HHE A A Egfol2d &
95°CellA 30 SRt FEAt 3t 60°C BFUZTNNA T &
mixer® 351 60 meshe] AE SIAA L3 YAE 714
© AT EFEEg A 7 BTt UEAIA 4°C
of Rsled AlER ARSI

ABSE M= Y Ao|x=d
ARFEL 45939 7 C57 BL6J mices 2T E nlo]Q
(Orient Bio Inc., Seongnam, Korea)Z B &ofwo} 15:U7F A

t i

FrolR AE7I7He 7H & AolE FFEIATh A2 o]
o] AL Table 1373 7rom, Aol AIN-76A diet
#100000(Dytes Inc., Bethleham, PA, USA)S Ho15}9, A3+
o] vTkS fxdk7] Yske] AIN-76A 2olE 7o 2 &1 lard
31%, 2L SYZHE 952 7] flsld SHZEE 0.5%
A7yete] A} 2olE Azt gk ERE T ATt
9 AR st s AuE7] fete] A olo] Ehtdt
20% 2 30% H7iste] AE2olE Azt th(Table 1).
AT GIP oJte] A Ao]F(Normal), ZAW =
T(HF), ZA-E3E 20%(HF-Taro 20%), LA W-EgHE2t
30%<-(HF-Taro 30%)2] 47FA] A2+ 2 yro] 877+ AMS3f
Atk AFFEES IHRE @ ARAEY 6:00 pm-6:00 am,
2% 22+2°C)00 4 2+ HAEFF 10vke]2 St & caged 2-3v)
4 EEste] ARSI AR F Aole SRl Y W
ARl AT g AgH o FFIHNeH, AFe AHE
A AFES 319, BE A¥ol= ARSI 5 e
Cipsi=

ARSI T ARSEY AT F 13 2s5eH, ol
FHEF i IBAIL Ho|godFa S S3ste] AEst

o
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Table 1. Composition of experimental diets (g/g)
HF" HF-Taro 20%”

HF-Taro 30%>

Taro powder 0 20 30
Casein 26 22 20
Corn starch 6 0 0
Sucrose 0 0 0
Dextrose 20 12 5
Soybean oil 3.5 2.5 2.0
Lard 31 31 31
Cellulose 6 5 4.5
AIN-mineral mixture 5 5 5
AIN-Vitamin mixture 1.3 13 1.3
TBHQ 0.002 0.002 0.002
Cysteine 04 0.4 0.4
Choline bitrate 0.3 0.3 0.3
Cholesterol 0.5 0.5 0.5
Total 100 100 100

YHF: high fat and cholesterol diet
YHF-Taro 20%: HF+taro powder 20%
SHF-Taro 30%: HF+taro powder 30%

Atk 2ola&(food efficiency ratio: FER)§S 8F7Fe] & 2]o] A
FHZ gk AFS71EF H(FER=body weight gain(g)/food
intake(g))E AlXFalATH.

e o WinE

AFg7IZre] B AWEES HA A 12407 B AAAR
7, bR EY o s ABSHAOm AR B FA] 3,000 pm
o 1597 9aRe F R Belsle] BAARE AHEHA
oh G gk A% W 2] R APAY, Fud A
R B AW T BN AZse] YAgeel 47 F
B9 FEE AASe] FFS 2T T, 09 P 9] A
W ZA QAL FYAA T0Ce] BF s
N o SH2AHE 2N

Fole 4] Bjele] WYL Aglow, B BYL olge

of F A WH(Triglyceride, TG), TC(total cholesterol), HDL-Z&| 2=
Bl Z-(high density lipoprotein), LDL-Z#|2H|Z(low density lipo-
proteinye ¥ A-E5-2] 7| (Hitachi 7170, Instrument Hitachi Ltd.,
Tokyo, Japan)Z #4135}t

7ke] AH-& Folch F(11)9] el wep 7hx2e] 108 =<
41 (chloroform:methanol=2:1)2 7}3}lo] WHEZEZE7 &rjE 3
TAIA AEE dom, ojue] F XA FFYOE 3t

o} &3 R H2 ethanol 15mLE F-&3lo] oAl £
TS e R F A, T FH2HE, HDL-Zd2H

e |

AlY FEA AN AoZRE PAHS HE|5l] aspartate
transaminase(AST)9} alanine transaminase(ALT), glucose X& =
A3k

SdoH AH§I.%I-X_-| HAM
=

H3 leptin 55X+ mouse leptin immunoassay kit(R&D sys-

tems Inc., Minneapolis, MN, USA)E AR&-5lo] EAsilon, &
% insulin ¥ mouse insulin ELISA kit(Central Lab Animal
Inc., Seoul, Korea)S ©]-83f] E4I31% T}

ZI=Z|o| X[EAIRIT 3 FEPokA ziat

dx 9 AYEd Ao gepsd B2 A8 459 2
I Bugt 2o dHE FE3F] 10% formaldehyde 8ol 37
4 8 95 T panaffin FHAHE AX Eefeidict. @A r|2
F 4um T2 ¥E3te] hematoxylin-eosin(HE) S 2 A 3}HaL,
xylene© 2 FHIIAA AT o Fdv)os Al

SH X2

A3 dHolEE SAS A Z2I%(SAS Institute Inc., Cary,
NC, USAYS ©]&3te] EAHEAS 3ton ANOVA #42
Ducan’s multiple range test2 28-S HAF3IATh BE 52

38 W Agsle] Wasth EEAAe Yehigl

EHRTe] Pt AW Aolg HAS nRe2o AT T
o nXE JFE AU AFHs oM TA tizF
HFRIME F9 15d 358 AsS7E a4 veiser 8¢
Sl A AolNormal)dll H3l 75%2] F2lAQl A7
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Fig. 1. Effects of taro powder on changes of body weight in mice
fed with high fat and cholesterol diets". "See the legend of Table
2. Values are mean=SD (n=10).

YellAthFig. 1). B HArkre 1AW gz Ha AEF
7t Aoy A3 Aol EA JEehdth B Aol
(Normal)?} FAW ZFHF) ¥ IAY-ETHED 20%--(HF-
Taro 20%), ZAH-EHET 30%7(HF-Taro 30%)2] 4714 218
TOE o] 857k AR o] 59] AFHslel do|dFHH o
2o TES A A= Table 29 2UTh 85 F9te] A=
7R A IZHF)O] 17.50£1.23 g2 2 Yeh 713 & A
FZ715 Bolon B 20%9) 30%2] H7RtolME zHzh 13.18+
142 g9F 12.84+0.83 g2 IAY tfze] Hls| W ATTIH
< eI

2lo] AHTL 15.66£0.44-1646+0.57 g/week= Fre]Fow 2

Table 2. Food intake and food efficiency ratio in mice fed with
high fat and cholesterol diets containing taro powder for 8 weeks

Group Food intake Bod}{ weight FER
(g/week) gain (g) (%0)
Normal" 16.46£0.57°"  3.07+0.73° 2.34+0.63°
HF? 15.66+ 0.44° 17.50+1.23* 13.99+1.37°
HF-Taro 20%>  15.98+0.09° 13.18+1.42° 10.31£1.17°
HF-Taro 30%"  16.00+0.66° 12.84+0.83° 10.03+0.01°

YNormal: normal diet

PHF: high fat and cholesterol diet

YHF-Taro 20%: HF+taro powder 20%

YHF-Taro 30%: HF+taro powder 30%

YValues are mean£+SD (n=10).

9Values with the same letter in the same column are not significantly
different (p<0.05).

2ol & YERNA] gkorom Tk ol g &k IAW RO
13.99£1.37%21 Zol Hls] EfEY HA7te WA dehgon
E3] ES 30% F7FEolA 10.03£001%E 7FF e 2o)g s
< JeRith

F2 W A ¥ XY=y 2
7 HolgAwel Fa Al FRe Avugre W, 1A
Qo] 7o) FFE A Holzo] uls) FoIH 0w Z76e
! we AN Hol2i folHow 2 Rol

2
Uz felFel xo)ls UERhR] 2UTH(Table 3).

TSRS, AFFAANRE ) B AR S
Table 49} Z2¥th. FaG9R ke A thaszollk] 2.024025 g
oz A Aole] 023+0.03g8l Rl wls) F7kskdeh Wi
ETHET 20%%} 30% H7FEIAE 1.51+0.18, 1.40+0.16 g0 =
stk AT e B g AR YeRilen Z
A FEE IAW gz e B 22 H7F Al foF
o2 ZHAET weh] ETHETS ARt g34AQd &
AAe gl = Ak
83 XE == {5

g A w=o PiXe IS Fig 29 2t @4 F
GA(TG) F=E A3 4olt(Normal)2] 739 24.60+4.93 mg/
dLe]RAAL ofol H]sf
2 A Aol w3 oF 2l TUkete] =& S JERNSITH

FIAMEZREE 20%H(HF-Taro 20%), A/ H-EHE 30%
H(HF-Taro 30%)S ZH2} 17.64+5.11, 9.01+2.87 mg/dLE A%
izl wls) ZHzh 62, 81%°] ol HAE JEReH,
ol AN 2ol Huk fojHom wre £ES Yedth

Table 4. Weights of adipose tissue of mice fed with high fat and
cholesterol diets containing taro powder for 8 weeks

Weight (g)
Group" ;
P Epididymal fat ~ Perirenal fat Brownf:tdlpose
Normal 0.23£0.03”%"  0.07+0.01° 0.10£0.03°
HF 2.02+0.25" 0.77+0.10° 0.19+0.02°
HF-Taro 20% 1.51+0.18" 0.53+0.08" 0.17+0.03°
HF-Taro 30% 1.40£0.16° 0.48+0.08" 0.17+0.02°

"See the legend of Table 2.

DValues are mean+SD (n=10).

»'Values with the same letter in the same column are not significantly
different (p<0.05).

Table 3. Weights of major organs of mice fed with high fat and cholesterol diets containing taro powder for 8 weeks

Weight (g)
Group” - - - , .
Liver kidney (left) kidney (right) Testis
Normal 0.83+0.1329 0.13+0.04* 0.14+0.01* 0.15+0.01°
HF 1.13+0.14* 0.16+0.02* 0.16+0.02* 0.17+0.03%
HF-Taro 20% 0.98+0.09® 0.15+0.01* 0.15+£0.01* 0.18+0.03%
HF-Taro 30% 1.11£0.09* 0.12+0.00* 0.15+0.02* 0.20+0.01*

USee the legend of Table 2.
YValues are mean+SD (n=10).

9Values with the same letter in the same column are not significantly different (p<0.05).
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Fig. 2. Effects of taro powder on plasma lipid profiles in mice fed with high fat and cholesterol diets". "See the legend of Table 2. Values
are mean=SD (n=10). Values with the same letter in the same row are not significantly different (p<0.05).
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g Eo tigt HDL Fd2H &9 &2 Yeids o A%
thzo] 05181 Fol vis] BT 20, 30% F7kEold 2zt
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A AFHE Q3 AEd Aslo) ol fad Ao gt
Ht} Cho 5152 ZA2olFoA] HDL Zd2HE g3
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Fig. 3. Effects of taro powder on serum leptin level and insulin concentration in mice fed with high fat and cholesterol diets". "See the
legend of Table 2. Values are mean+SD (n=10). Values with the same letter in the same row are not significantly different (»<0.05).
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Fig. 4. Weights of liver of mice fed with high fat and cholesterol
diets containing taro powder for 8 weeks". "See the legend of
Table 2. Values are mean+SD (n=10). Values with the same letter in
the same row are not significantly different (p<0.05).
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Fig. 5. Histological change of liver tissue and fat tissue around testicle in groups. (A): Normal diet, (B): High fat and cholesterol diet, (C):

High fat-20% taro powder, (D): High fat-30% taro powder.
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A Aol 202.16+76.62 mg/g liverd] Aol vla] AW of
o] 725.92+219.11 mg/g liver® YeR} oF 36009 Z712 BQ
w, ol Hl3| Bk Ayt ko] SR o] Hast
Qon 53 ETERD 30% J7HES 286.67+19.26 mg/g liver=
< YePAT) 7he] FZULEHE $HF 3
H|Z=3h 73'&% Uepiglen Ehid 57 Al sk &A=
FYZHE 0] Ao EF 30% F7REoNA 31.65+4.52
mg/g livers b]—E]-lHO] 7].9] igﬂ/\gﬂi ;‘d;‘d—& 3 J—q.x% o= X{’S}
AZith. HDL S 2HS2S 1.30+0.24-2.72£0.50 mg/ g livers L}
ER 3l o™ deﬂi“ﬂl*ﬂli‘ﬂl gk HDL Fd|2HES] H&
75]/\1- A]o]:,Lo] 7].@— l:,r:g}}otq _]_;qm— EHZ:,LJ,]_ EE}H =13 2-17]»‘-}
}‘]'Oloﬂ ’l‘l‘v/];(q oz & 7(]'01 Hol|x] kgt

7o) Ze2EE g3 aForRE ZYiEHEY ¢
ke Ert AetEw 7o ge] FE|~HE o] s F

Y2EE F=7F Yol A "rk(1). Choi 53)S F84 4o)
fro] o] & woldnE s dF] 7k F AASL F
H2HE TR gAsion ols Aol dfart duiAlel
g LaEo] w3 AAEe FAAToEA S 2HE FS A
AITE, olefdt ZHgo = Qla| 7k FAueA A A3 Z9
HE F3o| dAE ¥ 53 AW ZHZHE wjido] 3
ZHE Tk sk A fAke A4S YERATH

2 BN
o Kl

—=

lo i o wh -y

HU

I l>

AST, ALT
121 AST(aspartate transaminase)9} ALT(alanine tran-
43 A7 o7 Bxsi AE &4 Al F
7t dA3] ez o] B4 7H8%ke] A7t "ok 32
“WOMI ozl A7t 6&*&—"— Bl yAW e AST &
£ 264.70£6045 ULZE £ 32 UepIloY A W-Eaket
0%%(HF—Taro 20%), AAG-EFTHEL 30%-(HF-Taro 30%)=

US AKX
7

JAX
saminase)=
3]

R

g
-
1_

l'>

ASTR7} 242} 148.73+23.03 U/LSH 170.56+69.84 U/LE A4+
2lo]Fe] Hohs srolxl ot fo4 ztolE YERA] kdtt. EE
3 A g Z2F9) ALT 849 %71 136.38+39.37 U/LSl A
o Ba] ZAM-EFJHED 20%(HF-Taro 20%), A -E Rt
30%<(HF-Taro 30%)< ALT X7} ztz; 115.58+37.31 UL,
113.38+21.88 U/LE A4 Aol £F0 2 7HAhsigloyt B41%
o2 Fode YeERA STthFig. 7). Glucose TX& ZAR:
zZol fFoHes Frslglon, ERET H) Al FE 9
X072 Fhdle AES YETH
AT of
2 dFe AW HolE F wh-20] AF3 AW VE
= EdET E:UJ»— AL STk 473 9]
A2 2o (Normal), A% EHZ¥(HF)
A -EhE g 20%—,}(HF-Taro 20%), ZA-EFTEL 30%
(HF-Taro 30%)2] 4714 A2 o] 857t ASsISith &
THELS 8 o wogt & AT, AW 22, @3 9 1H A
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