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Abstract

This study was performed to investigate the effects of Cheonggukjang added with Job's tears (CAJT) on
antiobesity and lipid profiles on diet-induced obese rats. Male Sprague-Dawley rats were fed high-fat diet only
(A, control), and high-fat diet with Cheonggukjang powder 10% (B), CAJT powder 10% (C), Cheonggukjang
powder 20% (D), CAJT powder 20% (E) for 5 weeks. Body weight gains were similar in the experimental groups,
but FER was significantly lower in the group E than group A (p<0.05), and adipose tissue weights in groups
with Cheonggukjang and CAJT powder were similar to those in the group A. The lengths of small intestine
were significantly longer in the groups B, C, D, and E than the group A (p<0.05). Hepatic concentrations of
total cholesterol (TC) and triglyceride (TG) were similar to each other. Fecal weights were not significantly
different among the groups. Fecal TC concentrations were similar in the experimental groups, but fecal TG
concentrations were greatly increased in the groups B, D, and E (p<0.05). The serum TC, HDL-C and LDL-C
levels varied slightly among the groups, but serum TG levels were decreased in the group D and E than in
the group A (p<0.05). The AI and CRF were marginally decreased in the groups B, D, and E than in the group
A (p<0.05). However, blood glucose levels were not significantly different among the groups. From the findings,
it had shown that Job's tears Cheonggukjang could improve lipid profiles.
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Table 1. Proximate compositions of powdered Cheongguk-
Jjang and powdered Cheonggukjang added with Job's tears

(g/100 g)
. Crude Crude Crude
Sample  Moisture fat protein ash Carbohydrate
CNAJTY 35 24.6 419 53 24.8
CAJT? 2.9 20.0 37.2 4.6 35.2

‘”CNAJTZ Cheonggukjang not added with Job’s tears.
2)CAJTZ Cheonggukjang added with Job's tears.

Table 2. Experimental design for animal study

((;xlr:oltg Treatment
A High fat diet” (100%, control)
B High fat diet (90%)-+CNAJT? powder (10%)
C High fat diet (90%)+CAJT® powder (10%)
D High fat diet (80%)+CNAJT powder (20%)
E High fat diet (80%)+CAJT powder (20%)

YHigh fat diet (D12492) 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), di-
calcium 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).

2)CNAJTS Cheonggukjang not added with Job’s tears.

3)CAJ'TZ Cheonggukjang added with Job's tears.

3 ¥ Sprague-Dawley(SD)A 7 33
E (Hwaseong, Gyeonggi, Korea)oll A *
179 & #F8 I uFAE
(AIN-93G)(ANZE HZ71E A F d3¥H(randomized
complete block design)o.Z AdT 107214 vl X514
o AR e $7e 2(23£1°C) B F5(50+£5%) 2
S AR, =B 12A3F light/dark cycle(08:00~
20:00)= dgslA =dstdth @7 B 2o 24
= A4 H (ad libitum) 3t =S 8 Q 3, AFL 15799 3
HA I3k A 7he)] AE-5E A& (GF-2000, AND, Anyang,
Gyeonggi, Korea)<
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Table 3. Effect of Cheonggukjang added with Job's tears on weight gain, feed intake and FER in rats fed high fat diet

Group” Initial weight (g) Final weight (g) Average weight gain (g/day) Feed intake (g/day) FER?
A 83.6+9.58N5 397.24+28.0™ 8.96+0.66™ 16.97+0.93* 0.54+0.02"
B 83.2+6.64 383.6+30.6 858+0.93 17.07+0.43 0.52+0.02
C 83.1+9.65 378.9+20.0 8.45+0.47 16.98+0.46° 0.52+0.02°
D 83.3+5.68 3787+18.7 8.44+0.48 16.860.57 0.52+0.02
E 835+7.52 387.2+30.8 8.68+0.71 18.11+0.88 0.50+0.01°

1)See Table 2. ?FER (feed efficiency ratio)=weight gain/feed intake.

PMean+SE (n=10). “Not significant.

Values within a column with different superscript letters are significantly different at p<0.05.

Table 4. Effect of Cheonggukjang added with Job's tears on organ weight, adipose tissue weight and length of intestine in

rats fed high fat diet

Organ weight

Adipose tissue weight Length of intestine

Group” (g/100 g bw) (g/100 g bw) (cm/100 g bw)
Liver Kidney Spleen Testis RFP? EFPY BAT? Small Large
A 29040149 0.33£0.02* 0.20£0.03%"” 0.31+£0.06° 1.08+0.23° 0.87+0.16™ 0.05+0.01° 17.25+1.40" 459+0.50™°
B 293+0.18" 0.36+0.01" 0.18+0.02  0.35+0.03" 1.02+026 0.82+0.14  0.06+0.02" 21.81+1.95° 450+0.63
C  307£026* 035+0.02° 019+002  036+0.02° 089+0.11 075+0.12  0.05+0.01* 21.25+1.30° 412+0.65
D 3.09+022® 037£0.02° 020+0.02  0.36%£0.02° 0.89+0.19 0.73+0.17  0.04+0.01° 20.86+1.47° 4.19+051
E  327+021° 0.36+0.02° 020+0.03  0.34+0.02° 098+023 079+0.12  0.05+001" 18.88+1.20° 4.25+0.39

YSee Table 2. RFP: perirenal fat pad. “EFP: epididymal fat pad. “BAT:

brown adipose tissue. >Mean+SE (n=10).

9Values within a column with different superscript letters are significantly different at p<0.05. "Not significant.
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Table 5. Effect of Cheonggukjang added with Job's tears on fecal weight and lipid levels of liver tissue and feces in rats

fed high fat diet

Liver tissue (mg/g wet liver)

Feces (mg/g feces)

Group” P e C G Fecal weight (g/day)
A 11140179 11.56+2.12°° 14.72+391™ 20.02+3.15" 7.36+£3.14"
B 1.1640.09 12.23+1.49° 15.84+4.37 24.34+3.80° 7.93+3.23
C 1.20+0.17 9.54+1.84% 16.57+5.25 20.71 +2.05° 7.36+3.32
D 1.01£0.29 11.324+3.47% 14.04+2.18 28.81+3.56° T77+2.92
E 0.97+0.45 11.55+2.02" 14.36+2.11 33.05+6.55 752+2.88

USee Table 2. ?TC: total cholesterol. Y TG: triglyceride.

“Mean+SE (n=10). “Not significant.

9Values within a column with different superscript letters are significantly different at p<0.05.

Table 6. Effect of Cheonggukjang added with Job's tears on serum lipid and glucose levels in rats fed high fat diet

Lipid profiles®

Gl
Group” TC HDL-C LDL-C TG Al CRE (m‘;C/ZSLe)
(mg/dL) (mg/dL) (mg/dL) (mg/dL)
A 715044847 9540+£2.07° 6804092  184.70+4858"”  183+0.26°  2.83+026° 135701858
B 69.20+10.56 26.20+3.55 7.20+1.03 156.20 +34.77% 164+0.17"  264+017"  139.70+7.59
C 71.30+8.41 26.50+3.06 7.70+1.42 195.20+59.51° 1.69+0.16"  269+0.16™ 139.40+9.43
D 65.40+8.63 26.10+3.81 7.70+1.70 130.80 +27.82 152+0.16°  252+0.16° 139.70+13.26
E 63.80£6.60 24.60+2.63 7.30+1.49 130.60+34.66 1.604£0.11"  260+0.11"  134.40+554
YSee Table 2.

PTC: total cholesterol, HDL-C: high-density lipoprotein—cholesterol, LDL-C: low—density lipoprotein—cholesterol, TG: triglyceride,

AL atherogenic index [(TC—HDL-C)/ HDL-C]
¥Mean*SE (n=10). “Not significant.

, CRF: cardiac risk factor (TC/ HDL-C).
Values within a column with different superscript letters are significantly different at p<0.05.
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