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ABSTRACT

Black soybean’s (Glycine max (L.) Merr) is a tropical plant and spread widely in Southeast Asia including Indonesia. It
contains of black soybean’s are rich in fiber but has not been widely used for the treatment of cholesterol. This paper
discusses recent investigation on the benefits of dietary fiber black soybean’s decrease the MDA levels on high
cholesterol diet induced rats. Twenty wistar male rats (Rattus norvegicus) divided into 4 groups. The first group was
negative control. The second group was hypercholesterolemic rats induced with hyprcholesterolemic diet consisted of
10% lard, cholic acid, and a quail egg yolk which has been heated (100°C) mixed with corn oil to 2 ml as well as
standard feed for 2 weeks. The third and fourth groups of rats were therapied with dietary fiber of black soybean dose of
0.729/kgWB and 1.44g/kgWB, respectively. The result showed dietary fiber theraphy decreasing of MDA levels of
hypercholesterolemic rats to be 38.198% and 48.922% at dose of 0.72g/kgWB and 1.44g/kgWB, respectively. Statistical
analysis showed that each treatment group were significantly different (p<0.05). It also could repair hepar tissue which
showed by decreasing of fat accumulation on hepatocyte. The conclusion from this study was dietary fiber of black

soybean had potentialy as an alternative treatment of hypercholesterolemia.
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INTRODUCTION

Cholesterol is a fat - like substance produced by our
bodies and found only in food of animal origin. Our
tissues make 75% of the cholesterol in our bodies.
Hypercholesterolemia defined as excessively high plasma
cholesterol levels. Total cholesterol can be broken down
into a diagnostic lipoprotein profile, including high
density lipoprotein (HDL), low density lipoprotein
(LDL), intermediate density lipoproteins (IDL), very low
density lipoprotein (VLDL), chylomicron remnants, and
triglycerides®. High blood cholesterol is one of the major
risk factors for heart disease. If total cholesterol is 200
mg/dL or more or if HDL is less than 40 mg/dL, it lead to
hypercholesterolemia condition.

Protein is the major constituent of the black soybean
(35.99/100g), followed by carbohydrates (14.8g/100g),
dietary fiber (15.7g/100g) and lipids (2.79/100g). Dietary
fiber intake provides many health benefits. Dietary fiber
(DF) decreases the risk for type 2 diabetes mellitus,
cardiovascular disease, and colon cancer by reducing the
digestion and absorption of macronutrients and
decreasing contact time of carcinogens within the
intestinal lumen?2. Increasing fiber intake lowers blood
pressure, aids in weight loss and serum cholesterol
levels®. Dietary fiber consists of the structural and storage

polysaccharides and lignin in plants that are not digested
in the human stomach and small intestine®. Consumption
of dietary fibers could lower blood cholesterol viscous
levels and helps to normalize blood glucose and insulin
levels.

Malondialdehyde (MDA) is the principal and most
studied product of polyunsaturated fatty acid
peroxidation®. Malondialdehyde (MDA) is one of several
low-molecular-weight end products formed via the
decomposition of certain primary and secondary lipid
peroxidation products. The TBA test is intrinsically
nonspecific for MDA, nonlipid-related materials as well
as fatty peroxide-derived decomposition products other
than MDA are TBA positive. Since MDA is considered a
presumptive biomarker for lipid peroxidation in live
organisms, a model for nutritionally induced oxidative
stress  (hypercholesterolemic rats) was studied in
comparison with noncholesterolemic animals’.

This study aimed to investigated the role of dietary fiber
black soybeans as a therapeutic animal model of
hypercholesterolemic rats (Rattus norvegicus) on hepar as
well alteration of hepar histopatology wich induced with
hypercholesterolemic diet.

MATERIALS AND METHODS
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Picture 1 : delphinidin-3-glucoside
Figure 1: LC-MS Analysis

Tabel 1: MDA levels on treatment rats (Rattus norvegicus)

Groups MDA levels (ug/ml)* Increasing of MDA Decreasing of MDA
(X+SD) levels (%) levels (%)

Negative Control (A) 1.733+0.068? - -

Positive Control (B) 5.351+0.074¢ 208.77 -

Therapeutic dose 0.72g/kgBW (C) 3.307+0.110°¢ - 38.198

Therapeutic dose 1.44g/kgBW (D) 2.632+0.037° - 48.922

*Note: superscript showed significantly different (P<0.05)

Chemicals and instruments

The chemicals used in this study were black soybeans
powder, 10% lard, 0.1% cholic acid (Kasei Tokyo),
standard feed, egg yolk quail, hematoxylin-eosin stains,
corn oil (SIGMA), Na-Thio, washing buffer, hydrochloric
acid, potassium hydroxide, 0.9% sodium chloride,
phosphate  buffer saline-azide, distillated
trichloroethanoic acid, and aluminum foil.

The tools used in this research were glass tools, mortar,
UV-Vis spectrophotometer (Thermoscientific Genesys
20), oven, water bath, vortex, gavage, scales, centrifuge
(KITMAN-T24), autoclave, scapel, micro-pipette, glass
objects, microscope (Olympus BX51), scissors,
eppendorf tube, rats cage, animal restrain, Easy Touch
GCU to check level cholesterol of experimental animal,
freezer -20 °C, refrigerator 4 °C, and elisa plate, elisa
reader.

Preparation of hypercholesterolemic rats

Preparation of hypercholesterolemic’s rat-model based
Gloria et al. (2010)*. Male white rats (Rattus norvegicus)
of Wistar weigh of 150-200 g divided into 4 groups. In
the first group was healthy rats (negative control), second
group was hypercholesterolemic rats (positive control)
which fed by high cholesterol diet, then the third and
fourth group were hypercholesterolemic rats with black
soy bean therapy dose of 0.72 g/kg BW and 1.44 g/kg
BW orally for fourteen days. The used of animal model in
this research was approved by Research Ethics
Committee of Brawijaya University (No. 472-KEP-UB).
Hypercholesterolemic diet prepared consist of 10% lard,
cholic acid, and a quail egg yolk which has been heated
(100°C) mixed with corn oil to 2 ml. Rats were given
standard feed as much as 16.78 g/rat for 2 weeks®*. All
rats were sacrificed then serum and hepar were collected.
Preparation black soybean’s dietary fiber

water,

Procedure was undertaken based on Yang et al., (2014)8.
The black soybean powder were added with 50 ml of 2 N
HCI solution to obtain pH about 1.5-2. The mixture was
heated for 2 h at 60 °C, and further washed with
distillated water until neutral pH was achieved. The
supernatant was separated after centrifugation at 5000 g.
Then, the supernatant was basified with 50 ml of 2 N
KOH and further heated for 2 h at 60 °C. The resulted
solid fiber was filtered and washed with distillated waster
until neutral pH and following with drying process.
LC-MS Analysis

The flavonoid compounds compose in dietary fiber of
black soybean (Glycine max (L.) Merr.) were analyzed
and identified qualitatively using liquid chromatography
mass spectrometry (LC-MS).

The Measurement of Malondialdehyde (MDA) Levels

The MDA measurement was conducted using
Tiobarbituric acid reactivity assay (TBAR). The hepar
sample was collected : 0.5 g of Hepar was cut into small
pieces and crused on cold mortar. Then 1 mL of 0.09%
Na-phys was added. Homogenates were sentrifuged at
4000 rpm, 4°C for 20 min and supernatat were collected.
Then 100 pL supernatant was added by 550 pL distilled
water, 100 pL of TCA, 250 pL of IN HCI and 100 pL of
Na-Thio then mixed and homogenized using vortex, then
it was centrifuged at 500 rpm, 4°C, for 15 min. Then the
supernatant were collected and incubated at a 100°C for
10 min. Samples were measured at A max 532 nm.

RESULTS AND DISCUSSIONS

LC-MS is a hyphenated technique, which combines the
separating power of High Performance Liquid
Chromatography (HPLC), with the detection power of
mass spectrometry. Mass Spectrometry is a wide-ranging
analytical technique, which involves the production and
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subsequent separation and identification of charged
species®.

The analysis results LCMS from dietary fiber of black
soybean (Glycine max (L.) Merr.) indicated isoflavone
compounds genestein, daidzein, and glycitein® and
anthocyanin compounds (delphinidin-3-glucoside,
cyanidin-3-glucoside and petunidin-3-glucoside).
Delphinidin-3-glucoside (m/z  302.50), cyanidin-3-
glucoside (m/z 286.50) and petunidin-3-glucoside (m/z
316.50) can be found in all green plants. Delphinidin-3-
glucoside is an anthocyanin. Anthocyanins belong to
flavonoids, and widely spread in flowers, fruits and
vegetables'®. Naturally occurring anthocyanins are
pelargonidin, cyanidin, delphinidin, peonidin, petunidin
and malvidin (delphinidin-3-glucoside). Anthocyanins act
as potent antioxidants by donating hydrogen atoms to
highly reactive free radicals. It also plays a role to break
the free radical chain reaction.

The TBAR assay for lipid peroxidation was modified to
minimize artifactual oxidative degradation of lipids
during the assay. MDA levels on hypercholesterolemic
rats showed significantly different (P<0.05) to healthy
rats. Dietary fiber of black soybean (Glycine max (L.)
Merr) significantly (P<0.05) lowered MDA levels. The
best therapuetic dose of dietary fiber of black soybean
was 1.44 g/BW, even it showed significantly (P>0.05) to
negative control group (Table. 1)High levels of MDA in
hypercholesterolemic rats caused by lipid peroxidation
process, which directly indicate by the production of free
radicals. MDA may be generated during hydrolysis by the
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Figure 2: Hepar histopathology on treatment rats

(A)Negative control; (B) Positive control; Dietary black soyben therapy dose of 0.72 g/kgBW (C); and 1.44 g/kgBW

oxidation of polyunsaturated fatty acids (PUFA) in the
sample and by the degradation of pre existing oxidation
products. Hepar MDA level on hypercholesterolemia
condition showed the highest compare with others, and it
was increase to be 208.77% from normal (healthy rats)
condition. Dietary fiber of black soybean could reduce
MDA levels significantly. The more doses administered,
the lower of MDA level were obtained. The highest dose
of dietary black soybean of 1.44g/kgBW was the best
theurapeutic used in this research. It could reduce MDA
levels to be 48.922%. Reducing of MDA levels was
related with reducing of free radicals and lead to
improvement on rat’s tissue. Dietary fiber of black
soybean could reduce cholesterol level by decreasing of
fat adsorption in intestines which lead to inhibit
cholesterol aggression to hepar tissue.

In normal condition, showed normal structure of
hepatocyte which locate around of central wein. In
positive control of hypercholesterolemic rat showed fat
accumulation in the central vein. In therapeutic groups of
dietary fiber of black soybeans with dose 0.72g/kgBW
and 1.44g/kgBW showed reduction of fat accumulation in
hepatocyte. The  accumulation of fat on
hypercholesterolemia condition due to decreased activity
of lipoprotein to hydrolyze VLDL so that TG
accumulated in hepatocyte. The formation of free radicals
cause cells are unable to remove TG causing fatty
degeneration. Increased levels of free radicals further will
cause necrosis't. The alteration of liver histopathology by
dietary  fiber of black soybean cause by
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antihypercholesterolemia and antioxidants activities.
Antioxidants activity inhibit lipid peroxidation by
capturing free radicals so it reduce excessive free radicals
resulted from TG accumulation. This findings showed the
ability of flavonoid containing from black soybean could
reduce MDA levels and repair hepar histopathology on
hypercholesterolemic rats. Dose of 1.44g/kgBW showed
the best result obtained to reduce MDA levels and reduce
fat accumulation on hepar tissue.

CONCLUSION

Dietary fiber of black soy bean Glycine max (L.) Merr)
has potentially used as hypercholesterolemia therapy by
reducing MDA level as well as repairing hepar
histopathology on hypercholesterolemic rat.

REFERENCES

1. Phoebe A S., G G Adam,, E J Milinda., W B Rabert.,
C F Jefferson., Stapleton. 2010. Hypercholesterolemia
and Microvascular Dysfunction:  Interventional
Strategies. 2010. Journal of Inflammation 2010, 7:54

2. Melissa M K., J M Michael., G F Gregory. 2012. The
health benefits of dietary fiber: Beyond the usual
suspects of type 2 diabetes mellitus, cardiovascular
disease and colon cancer. Metabolism Clinical And
Experimental 61(2012)1058-1066.

3. Utaminingrum F., H Murwati. 2011. The Influence
Water Extract of Black Soybean (Glycine max (L.)
Merr.) on Reducing of Blood Glucose Level and The
Superoxide Dismutase (SOD) Activity on Diabetes
Mellitus Rats Induced With Multiple Low Dose of
Streptozotocin  (MLD-STZ). Fakultas llmu Gizi,
Fakultas Kedokteran. Universitas Diponogoro.

4. James W A, B Pat., H D Jr Richard., F Stefanie., K
Mary., K Ashraf., W Valerie., L W Christine. 20009.
Health Benefits of Dietary Fiber. Oxford University
Journal.

5. Judith A M., M | McBurney., J L Slavin. 2002.
Position of the American Dietetic Association: Health

Implications of Dietary Fiber.  Journal of the
American Dietetic Association Volume 102, Issue 7,
July 2002, Pages 993-1000.

6. Daniele D R., J S Amanda., P Nicoletta. 2005. A
review of Recent Studies on Malondialdehyde as
Toxic Molecule and Biological Marker of Oxidative
Stress.  Nutrition, Metabolism and Cardiovascular
Diseases Volume 15, Issue 4, August 2005, Pages
316-328.

7. Raquel M., L Elena., R Sonia., G Luis., B Laura.
2005. Determination of Malondialdehyde (MDA) by
High-Performance Liquid Chromatography in Serum
and Liver as a Biomarker for Oxidative Stress:
Application to A Rat Model for Hypercholesterolemia
and Evaluation of The Effect of Diets Rich in
Phenolic Antioxidants From Fruits. Journal of
Chromatography B Volume 827, Issue 1, 15
November 2005, Pages 76-82 Analysis of
Antioxidants and Biomarkers of Oxidative Stress.

8. Yang J., X Anhong., W Chunweu. 2014. Novel
Development and Characterisation of Dietary Fibre
from Yellow Soybean Hulls. Elsivier Food Chemistry
161 (2014) 367-375.

9. Gina, L P.,, C Mahdi.,, Aulanni’am. 2014. The
Influence Water Extract of Black Soybean (Glycine
max (L.) Merr.) on Reducing of Blood Glucose Level
and The Superoxide Dismutase (SOD) Activity on
Diabetes Mellitus Rats Induced With Multiple Low
Dose of Streptozotocin (MLD-STZ). J. Pure App.
Chem. Res., 2014, 3 (3), 131-137.

10.Jie Z., D Chenxu., W Liangsheng., L Guoliang., S
Junyou.,, L Hu., W Honglun.,, S Yourui. 2011.
Anthocyanins Composition and Antioxidant Activity
of Wild Lycium ruthenicum Murr. Qinghai-Tibet
Plateau. Food Chemistry 126 (2011) 859-865.

11.Porth, C and G. Matfin. 2008. Pathophysiology:
Concepts of Altered Health States. Williams &
Wilkins 8th edition, Lippincott.

IJPCR, June 2016, VVolume 8, Issue 7

Page 698


http://www.sciencedirect.com/science/article/pii/S0002822302902282
http://www.sciencedirect.com/science/article/pii/S0002822302902282
http://www.sciencedirect.com/science/article/pii/S0002822302902282
http://www.sciencedirect.com/science/journal/00028223
http://www.sciencedirect.com/science/journal/00028223
http://www.sciencedirect.com/science/journal/00028223/102/7
http://www.sciencedirect.com/science/article/pii/S0939475305001043
http://www.sciencedirect.com/science/article/pii/S0939475305001043
http://www.sciencedirect.com/science/article/pii/S0939475305001043
http://www.sciencedirect.com/science/journal/09394753
http://www.sciencedirect.com/science/journal/09394753
http://www.sciencedirect.com/science/journal/09394753/15/4
http://www.sciencedirect.com/science/article/pii/S1570023205004484
http://www.sciencedirect.com/science/article/pii/S1570023205004484
http://www.sciencedirect.com/science/article/pii/S1570023205004484
http://www.sciencedirect.com/science/journal/15700232
http://www.sciencedirect.com/science/journal/15700232
http://www.sciencedirect.com/science/journal/15700232/827/1

