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(—) FEAHIAE(Control) © A4l LabDiet /351, LabDiet S001 KRk - HUB gL PHRE LD
23%  KEABERHE/V 4.5% - KAGRAET A 6.0% ~ HCY A 8.0% ~ K53 i 1292 SETERK
@(13) o
(=) B8 E 4 (High Fat Diet, HFD) © AL b 70% LabDiet S001 kAT BA6H - 8L 13%5
S 10%EEE © 6% - 1IEERRREISS) - BB B R 2% SR
INRTERIOTY SRR SRR R R R — R R -
% REREHE SRR R)

Table 1. Composition of the feeds used in experiment (%)

LabDiet Milk Egg yolk Lard
5001 powder powder
Compositions of feeds
Percent protein 24.1 26.3 33.6
Percent fat (ether extract) 5.0 26.7 59.1 100
Percent fiber (crude) 5.2
Carbohydrate 38.4 0.66
Nitrogen free extract % 48.7
Percent starch 21.9
Percent sucrose 3.7
Minerals-ash 6.9 6.08 3.51
Cholesterol (ppm) 200 970 23070
Metabolizable energy (kcal/g) 3.02 4.95 6.69 9.02

All feeds were obtained from Young Li trading Co. Taiwan.

Lab Diet 5001 ingredients: Ground corn, dehulled soybean meal, dried beet pulp, fish meal, ground oats, brewers
dried yeast, cane molasses, dehydrated alfalfa, dried whey, wheat germ, porcine animal fat preserved with BHA,
porcine meat meal, wheat middlings, salt, calcium carbonate, DL-methionine, choline chloride, cholecalciferol, A
vitamin acetate, folic acid, menadione sodium bisulfite (source of vitamin K), pyridoxine hydrochloride, thiamin
mononitrate, nicotinic acid, calcium pantothenate, dl-alpha tocopheryl acetate, vitamin B, supplement, riboflavin,
ferrous sulphate, manganous oxide, zinc oxide, ferrous carbonate, copper sulfate, zinc sulfate, calcium iodate, cobaly
carbonate, sodium selenite. Data from Labdiet (2020).

Composition data of milk powder, egg yolk powder and lard are from USDA (2019).

(=) ZFEE(HHAMFD-]) 82 HFD 4l[F Rrmifsei e H 5 HAUE > SSINIGECH) 2 ¢ LA 10 mL 7%
WK RECETE  REBRGHIERERERE  F - EEEREN IR N AR
ERTER AR 10 mLkg/day - #ZEHIA s AEE  ReH AR B FEEH K -

RERHEEECHEE MR e E ZE(L > WHNHRERR RIS E - e
GesBEE - BRANSHE - FMH 10 & f£5 8 Ll Isoflurane SEASMIN - PRESIERESARITIR 1%
PR EUATAR ~ BERE - R R R SERER A AT TRV EE - R RRAH SR G -80C REZ 1R 0T
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Table 2. Diet composition of different experiment group

Control HFD HFD-J

Compositions of feeds

Percent protein 24.1 21.8 21.8
Percent fat (cther extract) 5.0 24.0 24.0
Percent fiber (crude) 5.2 3.6 3.6
Percent carbohydrate 48.7 36.5 36.5
Cholesterol (ppm) 200 2605.2 2605.2
Job's tears (g/kg body wt./day) - - 2
Calories (kcal/g) 3.85 4.831 4.831

LabDiet 5001 is used for the control group. In HFD and HFD-J, the diet is composed of 70% LabDiet 5001,
supplemented with 6% milk powder, 10% egg yolk powder, 13% lard and 1% cholesterol. The nutritional
compositions of each group were calculated based on Table 1. Protein, fat and carbohydrate contents were 24.1%, 5%
and 48.7% in control group, and 21.8%, 24% and 36.5% in high fat high cholesterol diet (HFD, HFD-J) groups,
respectively.
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25 IRE - HAEE EEE MR A BB E ] SPSS Statistic 12.0 MARAE LRI 788 528y
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Fig. 1. Body weight gain in Wistar rats during 8 weeks experiment period
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Fig. 2. Food intake of Wistar rats during experiment period
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Table 3. Effects of Job’s tears on body weight gain and food efficiency in Wistar rats fed with HFD

Group Control HFD HFD-J
Body weight
Initial 211.67 +7.07 216.09 + 12.75 264.69 + 10.60"
End 447.15 +24.09 544.06 + 53.98"" 527.43 + 48.75
Change (%) 111.37+11.73 151.88 +22.33" 99.38 + 18.09"
Average intake
Food (g/d) 23.26 +0.50 23.11+0.63 23.47+0.57
Food efficiency' 36.45+3.13 50.92 +5.38™" 39.68 +3.61%

""" Statistically significant difference between control and high-fat control at p<0.05, 0.01 & 0.001.
#ARHE Statistically significant difference between high-fat control and treated group at p<0.05, 0.01 & 0.001.
Value are expressed as mean + SD (n=10).

! Food efficiency: (body weight gain/total food intake)*100%.

HIA AR ER B B BT & B Y TC B TG M0 2 B R (K% e FiS 2 I BE TSI (VLDL)
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Table 4. Effects of Job’s tears on visceral fat weight in Wistar rats fed with HFD

Group Control HFD HFD-J

Mesentery fat 1.43+0.26 2.47+0.96" 2.04+0.57
Kidneys fat 7.53+2.13 12.75 +3.81" 10.72+3.75
Epididymis fat 5.16+1.70 7.86+2.17" 7.27+2.73
Total fat" 14.12+3.33 23.09 +6.54" 20.03+6.45
Fat/body weight (%) 2.98+0.72 4.00 +0.93" 3.78+1.08

"™ Statistically significant difference between control and high-fat control at p<0.05, 0.01.
Value are expressed as mean + SD (n=10).
#Total fat is the sum of mesentery fat, kidneys fat and epididymis fat.
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Table 5. Effects of Job’s tears on serum lipid in Wistar rats fed with HFD

Group Control HFD HFD-J

TC (mg/dL) 44.8+7.07 99.3+32.28"™ 74.6+17.57"
TG (mg/dL) 26.4+8.0 35.5+20.65 20.1+6.85"
HDL (mg/dL) 38.9+7.67 32.4+5.76" 37.9+5.84
LDL (mg/dL) 6.7+2.26 60.8+33.00"" 34.2+11.86"
LDL/HDL 0.17+0.04 1.93£1.12" 0.91+0.30%
Atherogenic Index 0.16+0.06 2.12£1.09" 0.98+0.40"

ok ok

" Statistically significant difference between control and high-fat control at p< 0.03, 0.01 & 0.001.

## Statistically significant difference between high-fat control and treated group at p< 0.05, 0.01.

Value are expressed as mean + SD (n=10).

TC, total cholesterol (mg/dL); TG triglyceride (mg/dL); HDL, high-density lipoproteins; LDL, low-density lipoproteins.
Al Atherogenic index, is calculated from (Total cholesterol - HDL-C)/HDL-C.
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Table 6. Effects of Job’s tears on liver lipids and inflammation in Wistar rats fed with HFD

Group Control HFD HFD-J

Liver weight (g) 10.31+0.56 21.8143.54™ 18.5+2.93"
Liver/Body weight (%) 2.17+0.11 3.78+0.32"" 3.49+0.27%
TC (ug/uL) 0.41+0.09 0.73+0.12" 0.58+0.05"
TG (nmol/uL) 1.56+0.82 3.61+£0.85" 2.74+0.52#
AST (U/L) 59.7+7.6 226.3+206.117 76.0+£15.95™
ALT (U/L) 24.343.7 143.2+194.16° 40.6+8.21

ok ok

" Statistically significant difference between control and high-fat control at p<0.05, 0.01 & 0.001.

## Statistically significant difference between high-fat control and treated group at p<0.05, 0.01.

Value are expressed as mean + SD (n=10).

TC, total cholesterol (mg/dL); TG triglyceride (mg/dL);AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Table 7. Effects of Job’s tears on creatinine, blood urine and uric acid in Wistar rats fed with HFD

Group Control HFD HFD-J Range

CRE (mg/dL) 0.17+0.05 0.21+0.03* 0.17+0.05" 0.40-0.60 "V
BUN(mg/dL) 11.54+1.65 10.7+1.56 12.42+2.63 10.00-16.00
UA(mg/dL) 1.37+0.25 1.57+0.30 1.36+0.31 0.90-1.50 2

* Statistically significant difference between control (A) and high-fat control (B) at p<0.05.
* Statistically significant difference between high-fat control and treated group at p<0.05.
Value are expressed as mean + SD (n=10).

CRE, creatinine; BUN, blood urea nitrogen; UA, Uric acid.

2/~ BLCIEH SRS EMRIE - IRl & ERE 2 2
Table 8. Effects of Job’s tears on blood glucose, free fatty acids and electrolytes in Wistar rats fed with

HFD

Group Control HFD HFD-J Normal range
Glu (mg/dL) 151.0+18.01 144.5+18.25 169.6£20.90  121.0-197.0 "V
TP (g/dL) 5.30+0.17 5.98+0.23" 5.90+0.31 6.00-7.10 'V
FFA (mmol/L) 0.57+0.10 0.42+0.12" 0.54+0.08 0.33-0.47
Na (mEp/L) 142.0+1.89 142.342.71 143.5+1.08 141.0-149.0 *
K (mEp/L) 5.10+0.52 5.17+0.56 4.64+0.31 4.60-6.10 'V
Cl (mEp/L) 105.4+1.58 105.6+3.17 103.1+2.60 101.0-107.0

* Statistically significant difference between control (A) and high-fat control (B) at p<0.05.
Value are expressed as mean + SD (n=10).
Glu, serum glucose; TP, total protein; FFA, free fatty acids.
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Effects of Whole Grain Job’s Tears (Coix
lacryma-jobi var. ma-yuen) on Serum and Hepatic
Lipid Profiles in Wistar Rats Fed with a
High-fat-high-cholesterol Diet'

Yu-Hsin Chen’, Yu-Wen Hong’, Chih-Jou Su” and Chi-Yu Yang’
ABSTRACT

Job’s tears (Coix lacryma-jobi var. Ma-yuen) is one of the traditional Chinese medicinal foods, which
contains rich nutrients and functional metabolites. Previous research shows that consumption of Job’s
tears may ameliorate hyperlipidemia and hyperglycemia. This study further investigated whether
processing of whole grain Job’s tears by extrusion cooking would alter the beneficial effects on metabolic
syndromes. The control group of Wistar rats were fed with LabDiet 5001, in comparison with a group fed
with high-fat diet (HFD). The experiment group was fed with HFD and supplemented with Job’s tear,
prepared by extrusion cooking, at amount of 2 g/kg body weight. The serum and hepatic lipids, liver and
kidney functions were analyzed and compared after 8 weeks. The results showed that consumption of
Job’s tears reduced body weight gain and food efficiency significantly. Supplement of Job’s tears could
ameliorate hperlipedemia caused by HFD, the serum TC, TG LDL and atherogenic index was all reduced
significantly. HFD also result in steatosis, including the increase of hepatic weight, TC, TG and
steatohepatitis. Intervention of Job’s tears could reverse the above mentioned parameters. The
concentrations of blood urea nitrogen, uric acid and electrolytes Na, K, and Cl, did not differ substantially
among treatments. HFD resulted in increase of creatinine, and whole grain Job’s tears can reverse the
adverse effects. In conclusion, the extrusion cooked whole grain Job’s tears can ameliorate hyperlipidemia,
steatosis and steatohepatitis, indicate its potential to ameliorate metabolic syndrome and can be developed

into healthy food on hepatic protection and reducing high serum lipids.

Key words: extrusion cooking, serum lipids, hepatic inflammation, safety
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