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Effects of White Pan Bread Added with Kamut (7riticum turgidum spp.)
on High Fat Diet-Induced Obese C57BL/6 Mice
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Revised: November 9, 2021 added with Kamut (7riticurn turgidum spp.) on high fat diet (HFD)-induced obese C57BL/6
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Methods: The white pan bread or white pan bread with Kamut (BK) were administered
for 8 weeks in HFD-induced obese C57BL/6 mice. To evaluate the effect and its mecha-
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HFD-induced control group. The HFD-induced mice had damaged liver tissue and in—
creased the size of adipose tissue, but BK-administered group attenuated liver damage
and decreased the size of adipocyte. Furthermore, administration of BK significantly
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Table 1. Formulas of White Pan Bread Added with Kamut

Levels of Kamut

Ingredients (%)

HFB HFBK
Bread flour 100 70
Water 65 65
Yeast 2 2
Sucrose 8 8
Salt 2 2
Non-fat dry milk 2 2
Butter 3 3
Improvers of bread 2 2

Kamut 0 30

HFB: high fat diet contains white pan bread, HFBK: high fat
diet contains white pan bread added with Kamut.
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H&47| Q: Kamut (Triticum turgidum spp.)

Table 2. Composition of Experimental Diets

Al F07F DX|HA0] RE H|2E C57BL/6 OH

A0 DXl 2t

Experimental groups

Ingredients (g/kg)

NC HF HFB HFBK
Casein 200 200 145 135
Corn starch 401 348.2 103.2 113.2
Sucrose 101 68.8 68.8 68.8
Cellulose 50 50 50 50
Maltodextrin 132 35 35 35
Mineral mix 35 10 10 10
Vitamin mix 10 10 10 10
Choline bitartrate 2 2 2 2
Soybean oil 70 25 25 25
Lard - 245 245 245
Calcium carbonate - 6 6 6
Freeze dried white pan bread - - 300 -
Freeze dried white pan bread added with Kamut - - - 300

NC: normal control diet, HF: high fat diet, HFB: high fat diet contains white pan bread, HFBK: high fat diet contains white pan

bread added with Kamut.
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AA3 & P83 (Olympus CX31; Olympus, Tokyo,
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Ho 2 1084 31 AA3}FIL membranes enhanced chem-
iluminescence (GE Healthcare, Chicago, IL, USA)3} RF-&-A]
Z1 % chemiluminescence system &2 H&d HE& A3}
STHFUSION Solo; PEQLAB Biotechnologie GmbH, Erlangen,
Germany). CCAAT/enhancer binding protein-a. (C/EBPa; Cell
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Fig. 1. Effect of white pan bread added with Kamut on body weight change. NC: normal control diet, HF: high fat diet, HFB: high
fat diet contains white pan bread, HFBK: high fat diet contains white pan bread added with Kamut. Values are expressed as
meanststandard error of the mean (n=8). #P{0.01 (compared with NC) and *P<0.05 (compared with HF).

Table 3. Effect of White Pan Bread Added with Kamut on Food Intake and Food Efficacy Ratio in High Fat Diet-Induced Mice

Group Total food intake (g) Food intake (g/day) Food efficacy ratio (%)
NC 1236.30 2.80£0.37" 7.10£2.40

HF 1487.20 3.42+1.69 18.30+4.12"
HFB 1499.90 3.41+0.41 17.203.85*
HFBK 1345.28 2.91+0.41 13.63+2.20%*"

Values are expressed as meanststandard error of the mean (n=8).

NC: normal control diet, HF: high fat diet, HFB: high fat diet contains white pan bread, HFBK: high fat diet contains white pan

bread added with Kamut, NS: non-significance.

#P(0.01 (compared with NC) and *P<0.05 (compared with HF).
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Table 4. Effects of White Pan Bread Added with Kamut on Organ Weights in High Fat Diet-Induced Mice

Organ weight (g)

Group — - - - -
Epididymal fat Abdominal fat Intestinal fat Liver Kidney
NC 0.40+0.10 0.090.04 0.19+0.19 0.89+0.07 0.290.02
HF 2.21+0.30% 0.86+0.08* 3.26+0.49% 1.3740.23% 0.33+0.02%
HFB 2.07+0.25" 0.74+0.05"*" 2.8140.27" 1.13+0.11%" 0.3340.02"
HFBK 1.6740.07#"$ 0.66+0.03"" 2.48+0.15"" 1.02+0.06” 0.3340.01%

Values are expressed as meanststandard error of the mean (n=8).

NC: normal control diet, HF: high fat diet, HFB: high fat diet contains white pan bread, HFBK: high fat diet contains white pan
bread added with Kamut.

#P(0.01 (compared with NC), **P<0.01 (compared with HF), and *P{0.05 (compared with HFB).

Table 5. Effects of White Pan Bread Added with Kamut on Serum Levels in High Fat Diet-Induced Mice

Serum index (mg/dL)

Group

TC TG GLU HDL-C LDL-C
NC 118.33+7.99 49.75+8.54"° 99.0045.20 66.81+3.06 10.41+2.72
HF 193.50+10.86" 60.75+4.79 227.00+20.42** 68.4045.76 18.60+4.83"
HFB 180.00+11.82% 56.80+9.52 214.0045.05%* 72.89+1.94% 16.63+3.48"
HFBK 159.00+9.86%#% 51.00+10.58 184.67+8.74%*"% 75.47+1.86%" 13.91+2.33

Values are expressed as meanststandard error of the mean (n=8).

NC: normal control diet, HF: high fat diet, HFB: high fat diet contains white pan bread, HFBK: high fat diet contains white pan
bread added with Kamut, TC: total cholesterol, TG: triglyceride, GLU: serum glucose, HDL-C: high-density lipoprotein cholesterol,
LDL-C: low density lipoprotein cholesterol, NS: non-significance.

#P¢0.01 (compared with NC), *P{0.05 (compared with HF), **P(0.01 (compared with HF), and *P{0.05 (compared with HFB).
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Fig. 2. Morpholoogy changes and H&E staining (x40) in liver (A)
and epididymal adipose tissue (B). NC: normal control diet, HF:
high fat diet, HFB: high fat diet contains white pan bread, HFBK:
high fat diet contains white pan bread added with Kamut, H&E:
hematoxylin and eosin.
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Fig. 3. Effects of white pan bread added with Kamut on protein
expression of C/EBPa in the liver of high fat diet-induced mice.
NC: normal control diet, HF: high fat diet, HFB: high fat diet
contains white pan bread, HFBK: high fat diet contains white
pan bread added with Kamut, C/EBPa: CCAAT/enhancer binding
protein—a, GAPDH: glyceraldehyde—-3-phosphate dehydrogenase.
GAPDH was used as a loading control. Values are expressed
as meanststandard error of the mean (n=8). *P<0.01 (compared
with NC), **P(0.01 (compared with HF), and **P{0.01 (compared
with HFB).
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