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Effect of Diets with Job's Tears and Cudrania tricuspidata Leaf Mixed-powder
Supplements on Body Fat and Serum Lipid Levels in Rats Fed a High-Fat Diet
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Abstract

This study investigated the effects of diets with a supplement of Job's tears (JT) and Cudrania tricuspidata
leaf (CTL) powder as a functional food ingredient on obesity and lipid profiles in diet-induced obese rats. Male
Sprague-Dawley rats were fed a high-fat diet (D12492, 45 kcal fat) for 5 weeks during the first phase. In
the second phase, which lasted 5 weeks, the rats were divided into four experimental groups. The groups were
a high-fat diet group as a control (HFD), a high-fat diet with 10% JT powder supplement group (JT-10), a
10% CTL powder supplement group (CTL-10), and a 20% JT and CTL 1:1 mixed-powder supplement group
(MIX-20). The adipose tissue (RFP, EFP) weights were significantly decreased in the CTL-10 and MIX-20
groups than in the HFD group (p<0.05). The fecal weight produced by the MIX-20 group was highest among
all experimental groups (p<0.05), and it was significantly increased during the second phase compared to the
first phase (p<0.05). The serum total cholesterol content was significantly decreased in the CTL-10 and MIX-20
groups, and the LDL-cholesterol content was significantly low in the JT-10 and MIX-20 groups than in the
HFD group (p<0.05). The blood glucose levels were significantly decreased in all experimental diet supplement
groups than in the HFD group (p<0.05). The findings show that a diet of mixed JT and CTL could improve

lipid metabolism.
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Table 1. Experimental design for animal study
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g5 = L 5 F(complete blood count,
Han 5(18)9] Aol &3t 1

B Ao A doj Ayl SPSS(statistical package for

Group! (n=10) Treatment
oub 1st phase (5 weeks) 2nd phase (5 weeks)
HFD HFD (100%, control)
JT-10 _— .9 HFD (90%)+JT powder (10%)
CTL-10 High-fat diet HFD (90%)+CTL powder (10%)
MIX-20 HFD (80%)+JT & CTL mixed-powder” (20%)

YHFD: high-fat diet, JT: Job's tears, CTL: Cudrania tricuspidata leaves.

YHigh-fat diet (D12492, 45 kcal fat) ingredients (% of diet): casein (25.85), L-cystine (0.39), maltodextrin (16.15), sucrose (8.89),
cellulose (6.46), soybean oil (3.23), lard (31.66), mineral mix (1.29), dicalcium phosphate (1.68), calcium carbonate (0.71), potassium
citrate (2.13), vitamin mix (1.29), choline bitartrate (0.26), FD&C blue dye #1 (0.01).

IMixed ratio of JT and CTL powder was 50:50.
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Table 2. Analytical methods of blood chemicals

Item Method Analyzer

TV Enzymatic method ADVIA 1650 (Bayer, Shiga, Japan)

HDL-C? Enzymatic method ADVIA 1650

LDL-C” EIAY ‘ ADVIA 1650

TG Lipase, GK?, GPO” colorimetry ADVIA 1650

Glucose Enzymatic method ADVIA 1650

RBCY Electronic impedance SYSMEX XE 2100 D (Sysmex, Kobe, Japan)

wBCY Flow cytometry SYSMEX XE 2100 D

Hematocrit Electronic impedance SYSMEX XE 2100 D

Hemoglobin Cyanide free hemoglobin spectrophotometry SYSMEX XE 2100 D

Platelet Electronic impedance SYSMEX XE 2100 D

UTC: total cholesterol. ?HDL-C: high—density lipoprotein cholesterol.
9GK: glycerokinase.

VEIA: enzyme immunoassay. ITG: triglyceride.
YRBC: red blood cell. “WBC: white blood cell.

social sciences, SPSS Inc., Chicago, IL, USA) software
package(version 17.0)8 ©]-§3}lo SAE4 o, B4
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1. *LDL-C: low-density lipoprotein cholesterol.

"GPO: L-a-glycerol phosphate oxidase.
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Table 3. Effect of diets with Job's tears and Cudrania tricuspidata leaves mixed-powder supplement on weight gain, diet

intake and FER in rats fed a high-fat diet (1st phase)

Group” Initial wt. (g) Final wt. (g) Weight gain (g/day) Diet intake (g/day) FER?
HFD 105.14+4.6°%5 433.3+30.9™ 9.3841.68"° 19.56+3.00™ 0.49340.158"°
JT-10 104.844.5 4145+30.6 8.85+1.99 19.1342.94 0.482+0.176
CTL-10 106.345.6 4165+21.6 8.93+2.24 19.3543.06 0.482+0.185
MIX-20 105.0+4.7 423.1+31.0 9.09+2.42 19.7743.10 0.493+0.197

USee Table 1. ?FER (feed efficiency ratio)=weight gain/ diet intake.

YAll values are mean+SE (n=10). “Not significant.

Table 4. Effect of diets with Job’s tears and Cudrania tricuspidata leaves mixed-powder supplement on weight gain, diet

intake and FER in rats fed a high-fat diet (2nd phase)

Group” Initial wt. (g) Final wt. (g) Weight gain (g/day) Diet intake (g/day) FER?
HFD 433.3+30.9°N% 595.7456.7"° 4.64+1.64% 2252+41.16™° 0.2000.079"°
JT-10 41454306 549.6+44.6 3.86+1.61 21.47+1.66 0.181+0.077
CTL-10 4165+21.6 556.3+35.2 3.99+1.76 23.16+1.64 0.174+0.078
MIX-20 423.1431.0 551.24+46.6 3.66+1.71 23.60+2.01 0.159+0.075

USee Table 1.
YAll values are mean+SE (n=10). Not significant.

YFER (feed efficiency ratio)=weight gain/ diet intake.
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Table 5. Effect of diets with Job's tears and Cudrania tricuspidata leaves mixed-powder supplement on organ weight in rats
fed a high-fat diet

Organ weight (g/100 g of body weight)

1)
Grroup Liver Kidney Spleen Testis
HFD 2.58+0.15°N% 0.30+0.02% 0.15+0.02% 0.30+0.04™°
JT-10 2.59+0.21 0.304+0.03 0.1840.02 0.31+0.02
CTL-10 2.63+0.23 0.324+0.03 0.17+0.02 0.30+0.05
MIX-20 2.48+0.15 0.3040.04 0.15+0.02 0.30+0.03

DSee Table 1. ZAll values are mean+SE (n=10). *Not significant.

Table 6. Effect of diets with Job's tears and Cudrania tricus- 10 a
pidata leaves mixed-powder supplement on adipose tissue Dstphase [2nd phase b —T—
weight in rats fed a high-fat diet sl ns L
1 Adipose tissue weight? (g/100 g of body weight) = c : 1] ’

Group REP EFP BAT g .| L_L Li 1]

HFD 21340237 1.3740.16° 0.04+0.01%? =

JT-10 1.914+0.28" 1.2240.27" 0.04+0.00 2

CTL-10 1.794+0.17° 1.1240.13" 0.04+0.01 ; a1

MIX-20 1.7040.24” 1.1540.10" 0.04+0.01 8
USee Table 1. 2r
RFP: perirenal fat pad, EFP: epididymal fat pad, BAT: brown

adipose tissue. 0
YAll values are mean+SE (n=10). HFD JT-10 CTL-10 MIX-20
“Values within a column with different superscript letters are Fig. 1. Effect of diets with Job's tears and Cudrania tricuspi-

significantly different at p<0.05 by Duncan’s multiple range data leaves mixed-powder supplement on fecal amount in
test. rats fed a high-fat diet. Experimental conditions are same as
Not significant. Table 1. All values are mean+SE (n=10). NS: not significant.

Values with different letters are significantly different at p<0.05

= by Duncan’s multiple range test. “Values within these groups are

UeA = o2 ARFHAT significantly different at p<0.05 between 1st phase and 2nd phase
by Student t-test.
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Table 7. Effect of diets with Job's tears and Cudrania tricuspidata leaves mixed-powder supplement on serum lipid and glucose

levels in rats fed a high-fat diet

Lipid profiles® (mg/dL)

Group” TC HADL-C LDL—C e Glucose (mg/dL)
HFD 75.88+6.68"4Y 13.4042.46™% 10.14+1.16 94.50+21.26™° 100.80+12.40°
JT-10 67.50+7.65" 13.80+3.13 7.58+1.08" 79.70+10.80 85.00+11.12"
CTL-10 61.00+7.71° 14.804+2.50 8.86+1.42" 78.00+10.52 87.80+11.57"
MIX-20 59.10+6.56° 13.03+1.60 760+151° 75.10+15.65 88.20+5.63"

DSee Table 1.

TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol, TG: triglyceride.

YAll values are mean+SE (n=10).

YValues within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.

“Not significant.
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Table 8. Effect of diets with Job's tears and Cudrania tricuspidata leaves mixed—-powder supplement on CBC (complete blood

count) in rats fed a high-fat diet

Group” RBC? (x10%uL)  WBCY (x10°/uL) Het” (%) Hb” (g/dL) Platelet (x10*/4L)

HFD 8.48+0.387"7 8.29+1.58" 48.00+1.39" 15.93+0.48™ 967.40+101.61°

JT-10 8.48+0.41° 9.99+1.92 46794254 15.6641.02% 1251.10+175.19%

CTL-10 8.24+0.32" 9.47+2.36™ 46.92+2.06" 15.36+0.60" 1129.56+108.38"

MIX-20 8.92+0.33" 11.0642.04* 49.91+1.59° 16.16+0.45" 1193.20+158.06
YSee Table 1.

YRBC: red blood cell. *WBC: white blood cell. “Hct: hematocrit. *Hb: hemoglobin.

9All values are mean+SE (n=10).

PValues within a column with different superscript letters are significantly different at p<0.05 by Duncan’s multiple range test.
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