Egyptian J. of Nutrition Vol. XXXIIl No. 3 (2018)

- Anti-diabetic action of probiotic fermented
legumes on type 2.diabetic patients

Aida H. Afify*, FatmaM.Elzamazamy**, M.A.E.Selim
*A. F. Elrefay*

Microbiology Dept .Faculty Of Agriculture Mansoura
University, Egypt*
Nutrition and Food Science,Home Economics, Faculty Of Specific
Education ,Mansoura University, Egypt™*

Abstract

This study aimed to investigate the effect of receiving
fermented legumes on type 2 diabetec patients. Three common
legumes (Fababean,Chickpea andSoybean) were fermented using
yogurt starter culture (Lactobacillus delbrueckiibulgaricus and
Streptococcus salivarius subsp.

Thermophilus)orprobioticbacteriamixedculture(Lactobacillu
sacidophilus,Bifidobacteriumsp.andS.thermophilus).

Fermented leguminous purees were sensory and
chemically evaluated.Antidiabetic effect was investigatedon type 2
diabetes patients. Results revealed thatthe most acceptable odor,
mouth feeling and overall acceptability scores were observed for Y
Chick pea puree (8.2 + 0.2 ), Y Soy bean puree (84 +£0.2)and Y
Fababean.Uric acid value as it increased from 8.00 to 9.00 after
receiving fermented legumes puree. Y soy bean and P chickpea
recorded the highest increase in urea level (11.00 and 12.00,

57



Aida H. Afify, Fatma M.Elzamazamy, M.A.E.Selim
,A. F. Elrefay |

respectively).Significant decreases in Fasting Blood Glucose, Post
Blood Glucose and HbA1c for all groups either in treatment groups
comparing to positive control or in treated groups after experiment
comparing to levels before receiving fermented legumes. The
decrease after experiment in total cholesterol and triglycerides
levels were significant for all treated groups.

Introduction

Diabetes mellifus is the most prevalent metabolic disorder.
It is characterized by hyperglycemia that attributed to an prorated
or absolute insulin deficiency and is associated with long-term
complications affect the secretion of insulin, heart, kidneys, eyes
and nerves (Gispen and Biessels, 2000).Functional foods are
~defined as ‘the foods contain health support components beyond
the traditionally food nutrients’.Functional foods are also referred to
as therapeutic foods, designer foods, medifoods, nutraceuticals,
medicinal foods,superfoodsandfoodiceuticals (Shah et ai., 2001)
Fermented foods are food substances that are overgrown by
edible microorganisms whose enzyme, especiallyproteases,
lipase, amylases hydrolyze the protein, lipids and polysaccharides
to nontoxic products with pleasant aromas,textures and flavors that
make it attractive to the human consumer{Stinkraus,
1996).Probiotics are viable non-pathogenic microorganisms which,
when ingested,exhibits a positive effects on health or physiology of
the host (Marteau et al., 2001).

Fermentation improves pulse texture, flavor, shelf-life,
appearance, nutritional quality and nutrient digestibility.
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Furthermore, this process decreases nonnutritional compounds in
legume seeds such as oligosaccharides, proteas inhibitors, lectins
and phytate (Desphande et al., 2000).1t is indicated that probiotic
treatments of diabetic rats increase gliclazide bicavailability and
lowers blood glucose levels by insulin-independent mechanisms.

It is suggested that the probiotics administration may be
beneficial as adjunct therapy in the diabetes treatment.
Lactobaciflus caseiand Lactobacillus acidophilus significantly
delayed the onset of glucose intolerance, dyslipidemia
hyperglycemiaandhyperinsulinemia . (Yadav and Sinha 2007).

Fasting blood glucose and insulin levels significantly
reduced after consumptionof up to half a cup of legumes per day
for more than fourweeks as reported by a meta-analysis of 11 trials
(Sievenpiper et al., 2009).

When legumes were consumed as part of a low-Gl
(glycaemic index) diet, they also significantlylowered HbA1c or
fructosamine for up to 52 weeks in both diabetic and non-diabetic
individuals.Lactic acid bacteriashowed an essential role in pulse
foods fermented products. Their combination with pulse content of
nonstarch  polysaccharides. results in symbiotic potential
benefitsinclude formation of many acidic compounds, likelactate,
acetate, propionate, and butyrate (formation of short-chain). Acids
with further decrease of pH of fermented foods are associated with
favorable changes in the gastrointestinal microecology(Parvez et
al., 2006).Results show preliminary evidence on the effect of
fermented pulses on diabetes human clinical studies are
encouraged to validate the results observed in preclinical studies
(Frias et al., 2017).In this context, the objective of this study was
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to prepare acceptable functional food product manufactured by
fermentation of legumes (faba bean, chickpea and soy bean) by
yogurt bacteria or mixed culture of probiotic bacteria and
investigate their synergistic effect on type 2 diabetes patients.

Materiais and methods

Faba bean (Viciafaba), Chick pea (Cicerarietinum) and Soy
bean (Glycine max) were purchased from Local market at Meet-
Ghamr city- Dakahlia Governorate, Egypt.

Starter culture: Commercial vyogurt (  Lactobacillus
acidophilus ,Bifidobacteriumsp.and S. thermophilus) and probiotic
fermented milkk ( Lactobacillus delbrueckiibulgaricus and
Streptococcus salivarius subsp. thermophilus) were used as
starter culture was obtained fromMicrobiology Dept.Faculty Of
Agriculture Mansoura University, Egyptor mixed culture of
probictic bacteria and investigate their synergistic effect on type 2
diabetes patients.

Preparation and fermentation of legume puree

Faba bean, chickpea and soy bean were scaked in tap
water for 8 hours,boileduntil cooked, dried at 55°C andcooled tc
room temperature{Sa‘rah 2003 and Feng et al ., 2007). Finally,
legumes puree was prepared by mixing of salt (2g/100g), lemon
(15 g/100g) and sesame paste (Tahina) (20g/100g) in the blinder.

Legumes fermentaticn by yogurt bacteria or probiotic
bacteria Puree of faba bean, chickpea and soy bean were

60



Egyptian J. of Nutrition Vol. XXXIll No. 3 (2018)

fermented using vyogurt bacteria (Lactobacillus delbrueckii
subsp.bulgaricus  and  Streptococcus  salivarius  subsp.
thermophilus) as starter by adding10% yogurt. Samples were
incubated at 37°C until pH 5.2 was reached according to (Kiriiet
al.,, 2008) samples were stored at refrigerator at 5°C.Howver;
samples were fermented using mixed culture of prbictic bacteria or
mixed culture of probiotic bacteria (Lactobacillus
acidophilus, Bifidobacteriumsp.and S. thermophilus) as starter by
adding 10%. samples were incubated at 37°C until pH 5.2 was
reached according to (Kirii et al., 2009)samples were stored at
refrigerator at 5°C.

Products chemical analysis

Moisture,protein, fats, crude fiber and ash and crude were
determined according to the methods of A.0.A.C.
2005).Carbohydrates were calculated by difference as foilowing:
Carbohydrates = 100- (% moisture + % protein + % fat + % ash).

Sensory evaluation of fermented Legumes

Sensory evaluation of the fermented legumes prepared
from each mixture was estimated to determine their sensory
characteristics. All members 15 panel of adult inviduals including
the participants in our study according to (Sannietal,
{1998).Members were asked to evaluate samples the first day after
manufacture for appearance, color, taste , odor and Mouth feeling,
using a ten-point  score  system (10 excellent, 1
unacceptable).Overall acceptability was caiculated as the average
of sensory parameters.

61



Aida H. Afify, Fatma M.Elzamazamy, M.A.E.Selim
,A. F. Elrefay

Biological evaluation of fermented legumes
Subjects and experimental design

One hundred and twenty individuals characterized in Table
1 are divided into two main groups (15 are normal and the other
120 are patients with type 2 diabetes) aged between 45 to 60
years oldwere selected as shown in Table 1. After subjects’
agreement, they were entered to study.Patients had not use
Insulin to study the effect of consuming legumes fermented with
yogurt or probiotic bacteria on type 2 diabetes mellituspatients, the
groupswere divided into eight groups (fifteen subjects each) as the
following:
Group 1: Represented as normal control group;
Group 2: Represented as patient group (positive control);
Group 3:Received faba bean fermented with yogurt bacteria;
Group 4:Received chick pea fermented with yogurt bacteria; Group
5:Received soy bean fermented with yogurt bacteria;
Group 6:Received faba bean fermented with probiotic bacteria;
Group 7:Received chick pea fermented with probiotic bacteria;
Group 8: Received soy bean fermented with probiotic bacteria.All
subjects consumed 200 ml/day of fermented legume through two
months of experiment period.
Biochemical analysis

Kidney functions : serumcreatinineconcentration was
determined according to the method described by (Bartels and
Boehmer (1971).

Serum uric acid was determined according to the method
described by (Fossati et al., 1980). Concentration of blood urea
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nitfogen was determined according to the method ofPatton and
Crouch 1977},

Determination of hematological indices

Glycatedhaemoglobin hemoglobin andhematocritwere
measured according o (Peterson et al1998),Mc-Inory(1954)
respectively.

Estimation of lipid parameters

Lipid parameters were estimated (mi/dl) using enzyme-
spectrophotometry kits (Spainreact,S.A. Ctra. Santa Coloma, 7 E-
17176 SantEsteve De Bas (Gl)Spain).

Total cholesterol triglycerides (TG) and high density lipoprotein
cholesterol (HDL- ¢) were measured according to Richmond

(1973} Buccolo and David(1873) and Castelli et al., (1977) respectively.

Low density lipoprotein (LDL- ¢) and very low density
lipoprotein werecalculated according to Castelli et al., (1977)as
follows:LDL = total cholesterol — (HDL- ¢ + vLDL- ¢); vLDL- ¢ =
TGHAS.r (1977).

Statistical analysis

The collected data were statistical analyzed, using SPSS
version 18.0 following descriptive statistics (mean and standard
deviation) as well as analytical tests such as t-test and one-way
ANOVA A paired samples t-test was used to explain the
significance of difference between before and after the
intervention.
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Results and Discussion

Sensory evaluation

Sensory attributes of boiled faba bean, chick pea and soy
bean purees fermented by yogurt orprobiotic bacteria are
represented in table (2).Data indicated that both yogurt (Y) and
probiotic (P) soy bean puree recorded the highest scores in
appearance (8.5 + 0.2), however P faba bean and p chickpea
pureehad the best color (8.5 + 0.2). Taste was the best for Y faba
bean (8.2 + 0.2), and the most acceptable odor, mouth feeling and
overall acceptability scores were observed for Y chick pea puree
(8.2+0.2), Y soy bean puree (8.4 £ 0.2) and Y faba bean. On the
other hand; the lowest sensory attributes was noticed for Yfaba
bean in appearance (7.6 + 0.3),mouth feeling(7.5 +0.3)and odor
(6.9+£0.4). Also P soy bean and Y soy bean had the lowest scores
in taste (7.5¢ 0.3) and overall acceptability (7.7 £ 0.1). Studies
indicated that lactic acid bacteria can contribute to the taste,
overall appearanceand aroma and generally produce anmoreover
pleasing sourness. '

Chemical composition of faba bean, chickpea and soy
bean purees fermented by yogurt or probiotic bacteria are shown
in Table (3). Results indicated that the highest values ofchemical
parameters were recorded forY and Psoy Beaninmoistureas it
was55.9+0.1 and 56.610.1, lipids as1.92+ 0.1 and1.90+0.2 and
protein which had26.47+ 0.0and 26.20+0.1%respectively. On the
handChickpearecorded 2.3+0.2% as the richest ash content,
followed byP. faba bean (2.3+0.2%).P.chickpea and Y .chickea had
the highest carbohydrates content (23.48+0.4and 23.38+ 0.1%
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respectively), while the lowest content was found for P soy bean
(13.10£0.1 %)

Kidney functions of type 2 diabetic patients groups received
fermented legumes puree are presented in table (4). Data show
that the differences between legumes were insignificant in
creatinine, urea and uric acid levels except in creatinine after
feeding. The insignificant differenceswerefound in all groups after
in comparing to them before treatments except in uric acid value
as it increased from 8.00 to 9.00 after receiving fermented
legumes puree.YSoy bean and P chickpea recorded the highest
increase in urea level 11.00 and 12.00, respectively.Vegetables
rich in purine (suchleguminous plants, white beans, green peas,
lentils) should be excluded from the gout diet leguminous piants
are a purines-rich source; however, their effect on uric acid levels
depends on the size and make-up of dietary portions. However
later studies pointed outthe beneficial effect on uric acid levels that
soy products may have(Chuang et al., 2011).

Resuits in Table (5) show significant decreases in fasting
blood glucose, post blood glucose and hbaic for all groups either
in treatment groups comparing to positive control or in treated
groups after experiment comparing to levels before receiving
fermented legumes. The lowest level offasting blood glucose was
recorded for Y. chickpea (169.2 £2.7), followed by P. fababean
(169.3+3.0) representing a significant decrease (p<0.05)
comparing to both positive control group and the level before
treatment. However Y faba bean was the best treatment in
decreasing post blood glucose (259.2+7.9). P faba bean group had
the lowest level of hbatc (6.4+0.1), followed by P soy protein
group (6.5+0.1) with highly significant difference.in management of
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blood glucose levels pulses are elective foods its dietary
strategies. Pulses provide high amounts of resistant starch,
generally known as starch products that not digested in the small
intestine, which produce lowglucose and low insulin resistance .
Fermented legumes have been recommended to manage diabetes
due to its low-Gl, high-fiber content, and phenolic compounds,
which improve oxidative stress-induced hyperglycemia (Atkinson
et al.,2008 Landete et al., 2015 and Mait and Majumdar, 2012).

Lipids profile of type 2 diabetic patients as affected by
receiving probiotic legumes puree is shown in Table (6).

The decrease after experiment in total cholesterol level was
by 4.40, 5.20, 4.00, 590, 540, 3.6, 52 and 3.6(mg/dl)with
significant differences at normalfor positive, Y. fababean, Y.
dhickpea, Y. soy bean, P. fababean, P. chickpea, P.soybean and
P.fababean,respectively.

Howevertheconcentration  of  triglyceridessignificantly
decreased by 2.10, 2.40, 3.10, 2.80, 2.90, 2.00, 2.70 and
2.40(mg/dl), respectively.LLDL- c differences were 3.30, 3.10, 4.40,
4.10, 4.50, 3.10, 3.20 and 3.80(mg/dl), respectively. A decrease in
vLDL was observed in all groups.

The highest decrease in treated group was in Y and P
Chickpea (1.80) (mg/dl). HDL- c significantly decreased after
experiment with insignificant differences between treatments each
other.A few human intervention studies have also reported the
ability of milk fermented products to restore the serum lipid profile

in women (Andrade and Borges, 2009 and Sadrzadeh-Yeganeh
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et al., 2010) and to reduce abdominal adiposity (Kadooka et al.,
2010).Pintus et al. (2013) reported improvement of the lipid profile
and reduction of endocannabinoid synthesis in the plasma
.Insulinotropic effects of yogurt peptides and vitamins and minerals
such as vitamin D, calcium, and magnesium may act positively to
reduce type 2 diabetes risk (Chen et al., 2014).

Moreover, the low glycemic load of yogurt, its protein and
lipid content, texture, and acidity could also impact satiety and
obesity-related mechanisms, lowering type 2 diabetes
incidence.Pulses contain significant content of a-galactosides
ranged between 0.5 and 12%.Animal studies have showed that
besides the prebioticeffect,agalactosides areacting as antioxidants
Jipidprofileenhancers,immunestimulators ~ and blood-glucose
regulators in animal trials (Chen et al., 2010 and Xie et al., 2012).
Table(7)hematological indices of type 2 diabetic patients as
affected by receiving probiotic legumes puree are included.

Data show insignificant increase in Hemoglobin
concentration for all patient groups received fermented legumes.
Leucocytes recorded less change only in P. fababeanand P.
chickpea. Also slight increase in red blood cells was observed in
YandPchickpea and Y. soy bean. A decrease in platelets
concentration after feeding can benoticed. The highestdecrease
was observed for Y. Fababean (5.00) with significant difference
comparing to it before feeding and insignificant difference
comparing to positive control group after feeding.Complementary
foodsproducted from locally available cereals and legumes were
investigated. High levels of carbohydrate, hematological properties
(red blood cells, packed cell volume, mean corpuscular
hemoglobin concentration, hemoglobin, mean corpuscular volume
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and mean corpuscular hemoglobin) of the formulated diets were
higher than those of ogi (a commercial formula), but lower than
those of cerelac (a commercial formula).These high values
indicate the adequacy of the formulated diets for boosting good
blood health status (ljarotimi and Keshinro 2005).
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Table 1: Characteristics of subjects subjected to the experiments

Characteristics Values
Age (mean £ SE) 4450 + 1.38
Weight (g) 81.24 +17.21
Hight (cm) 175.04 + 9.98
BMI 26.63 £6.00

Table 2: Sensory attributes of legumes puree fermented by yogurt
or probiotic bacteria

-
Mouth Over all
Samples Appearance Color Taste Odor feeling acceptability
8.2°% 7.9°% 8.2°% 6.9°% 7.5% 8.2°%
Y.Fapabea 0.3 0.2 0.2 0.4 0.3 0.1
. 8.3% 79°% 8.00% | 82°% 7.9°% 8 %+
Y.Chickpea 0.2 0.2 02 0.2 0.2 0.1
8.5% 8.3% 8% 7.8% 8.4°% 7.7%
¥..Say bean 0.2 0.2 0.2 02 0.2 0.1
76% 8.5% 7.9% 8.2% 7.9% 8.1%
P.Fababea 0.3 0.2 0.2 0.2 0.2 0.1
! 8.3% 8.5% 7.8°% 7.9% 76°% 8.0 %+
P.Chickpea 02 0.1 0.2 0.2 0.2 0.1
8.5 8.3°% 7.5% 7.8% 7.7°% 7.9°%
P S0y, baan 0.2 J 0.2 0.3 0.2 02 0.1

Means in column with different letters are significantly different (P<0.05).
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Table 3: Chemical composition of legumes puree fermented by
yogurt or probiotic bacteria

Moisture Ash Lipids Proteins Carbohydrates
54.80°% 2.25% 1.40% 18.317% 23.24%
Y. F
ababea 0.2 0.2 0.1 0.2 0.14
54:40% 2.50"% 1.50% 18.87% 23.38%
Y. Chi
hickpea 0.1 0.2 0.0 0.0 04
Y Sov bean 55.90% 2.25% 1.92% 26.47%% 13.48"¢
- S0y bea 0.1 0.2 6.1 0.0 0.3
B 54.70°¢ 2.30°% 1.30% 18.40° 23.30%
P.F
ababea 01 0.2 01 03 02
54.20% 215" 1.50°% 18.67°¢ 23.48%
P. Chick
Ihpea 0.2 0.1 0.1 03 0.4
P Soy bean 56.60%% 2.20%¢ 1.9.0% 26.20% 13.10°%
i 04 02 0.2 0.1 0.1

Means in column with different letters are significantly different

(P<0.05)
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Table 4: kidney functions of type 2 diabetic patients as affected by
receiving yogurt or probiotic legumes puree

Creatinine(mg/df) Ureaimg/dl) Unic Acid(mg/dI)
groups

Before After Before After Before After
i | 0.9°+ 1.0° 20.1°% 20.4°+ 5.5°¢ 6.37t

ormai. group 0.1 0.2 1.8 19 0.1 0.1
! 0.8°+ 1.0°t 18.8%+ 19.3% 5.2%% 6.1%%

Patients group 0.1 0.3 1.8 17 0.1 0.1
0.7% 0.9°+ 18.2°%+ 18.8%+ 5.3% 6.2°

Y. FabaBean 0.2 0.3 1.6 13 0.2 0.1
. 0.6+ 0.8°+ 18.6°+ 19.1°%¢ 51°%% 6.0%%

. Khickpea 0.1 0.0 15 18 0.1 0.1
0.7°% 0.9 16.6°+ 17.8°% 5.2°%% 6.1°%

¥..Soy Bean 02 0.1 1.3 12 0.1 0.1
0.6° 0.7°+ 19.3% 19.4% 5.3%% 6.0t

P. FabaBean 0.1 0.1 1.9 15 0.1 0.1
Probiotic 0.5+ 0.9°+ 16.7 °% 17.8°¢ 53% 6.2°¢

Chickpea 0.1 0.3 1.4 1.4 0.2 0.1
0.8% 1.2°% 19.8% 20.0% 52°% 6.1%%

P. Soy Bean 0.2 0.1 1.9 16 0.1 0.1

Means in column with different letters are significantly different (P<0.05)

Table 5:Fasting Blood Glucose, Post Blood Glucose and HbA1cof
type 2 diabetic patients as affected by receiving yogurt or
probiotic legumes puree

Fasting Blood
Glucose:mg/dl

Post Blood Glucose(mg/d!;

HbA1c (%)

groups
Before After Before After Before After

Normal group 87'3; * 88'10; : 112{?58 * 1101'.75a * 5'Ec,).: - 5":).32 )
D C o

Paemsgowp_| Te7 ¢ | Er | meew | merw | Taw | T
) B "

Y. FabaBean - 172:; * 1702,;% 262:12 : 25?’3 * 7&2"1: 6C7)b1 *

vonagea | ot | WerE | mETE [TEESE e oE
D, < [ b, 1

Y 172:1 + 17;,% + 27;.‘71 + 26(55:; + 7.612:« 6.5(3).1 +
13 13 b

P 1722 + 1693.% + 272:2 + 26:55:; By 7.:;: 6.;”1 +
1)

Ponages | e | e | mosw | med | Tow | e
[}

el B e v - R S

Means in column with different letters are significantly different (P<0.05).
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Table 6: Lipids profile of type 2 diabetic patients as affected by
receiving yogurt or probiotic legumes puree

Total

TriGlyerider mg/dl LDL- cymgiah LDL- cimg/dl) -cl i}

groups Cholasterol(mgidh yerderma/di) cimgid v mgrel] FDL- eimg/d)
Before After Bafore After Beforg After Before After Before ARer
Norrmal Grou 198.7% | 192.3% | 96.2% | 94.1%:t| 935& | 902% | 19.7%°%| 17.9%:| 552: | 539%
Ca N O 59 65 g2 | 37 | 28 03 04 | 35% | af
) 2108 | 205.7% | 97 7% 953" | 97.8: | 94.7%°% | 19.8% | 17.9%:| §7.1%°¢| 552%

Patients group

82 55 8.9 6.8 347 3.2 0.3 04 42 36

5 192.7% | 188.7% | 114.3x | 111.2%| 982: | 938% | 201%%  187% | 56.7%:| 54.4°%
¥, Fabadan

b - 7.9 7.1 50° 5.1 23 2.1 0.2 03 3.5 a3
k) 2 % a3 a k) 17‘8At LS )
) 211.4% 205.5%  9398%  911°¢| 97.2¢ | 931% | 196" 60.8% | 58.7%
. Y. Chickpea A 0.4

B ; 7.2 8.4 82 6.0 3.5 3.1 03 42 38
3 &, 4 & k] 18‘2at 3 &
Y. Soy Bean 2025% 197.1% | 1023%) 994 | 981x  936°:| 198%| U1 8817 5817

’ 75 68 6.0 s8.0° 33* 2.8 0.3 ’ 41 38

197.7%: | 19447 | 113.3%%] 111.3%| 983t | 952% | 202°:| 187% | 85.3%%| 53.1°:
P FapaBean

75 6.6 6.7 6.6 2.0° 2.1 0.3 0.3 37 a3
) 208.4% 2032% | 968%  941%r 971% | 938% | 187% ) 17.9% | 585°:] 56.5%
P. Chickpea
71 63 6.7 6.5 35 33 03 05 4.0 3.5
197.8% | 194.3% | 111.1%] 1087 89.9% | 961% | 201't| 186% | 8557%% | 53.4°%
P. Soy Bean

7.0 8.2 8.5 6.6 23 23 03 0.4 3.8 3.5

Means in column with different letters are significantly different (P<0.05).
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Table 7: Hematological indices of type 2 diabetic patients as
affected by receiving yogurt or probiotic legumes puree

groups Hemoglobinig/dl) Leucocytes (10* Ul)  Red Blood Cells (million/Ul Platelets(10%/ UI)
Before | After Sig Before | After Sig Before | After Sig Before After Sig
1210 | 122° 59° | 59° 42° | a2° 2442° | 2383°
Normal 0.157 1,000 0.09 :
ormalgroup | o4 | 0.4 w01 |01 |10 0.1 | 0.1 S| t13s | 2139 | 09
E] Ll a 3 E ] L) 3
patenagow | 20 | 22 | go0 | 58 | 89 | ooee | 22 | 3 | oore | 253 | 723" | ooce
104 | 04 101 | £0.1 01 | £0.1 £122 | 125
B a A4a R a ] q 1 3 g a g 3 K a
Y Fabagean | 123 | 124 lgora| 897 | 807 g5 | 437 | 437 | gqg | 19 | 29647 4409
104 | 0.4 101 | 101 01 | 01 £135 | +139
q k] k] a E) 4 =x] rl
G CHeges | 220 |24 | pena | BT | BOP | gou | 427 | #8° | oo | 2005 | 20085 | oo
04 | 0.4 01 | 0.1 01 | 0.1 £129 | 129
3 3 3 E) 3 v i £ R]
Y. SoyBean | 1237 | 1247 | qqa7p | 807 | 807 | g 4 | 427 | 437 | gogg | 20857 | 26457 | 45
04 | 04 01 | 01 01 | 0.1 £129 | #133
3 3 L] E) E] 3 k] a
r Favosoon | 2% 128" | gom2 | 5% 159 oo | *2 1 %% |ooor 1250 | 207 | qom
104 | 104 101 | 01 101 | £0.1 £127 | £126
3 L} E] 3 £y k] 3 3
P chiopes | 22 | 2% | oos7 | 5% | 6% | oos | 42 | %3 |oos0 | 255 | 73 | oam
104 | 04 101 | 0.4 01 | 0.1 16 | +11.7
a4 a a k] R L} a k)
P SoyBean | 24 11257 | gog7 | 39 [ 397 | gqp5 | 427 | 43| ggpg | 2237 260671 (54
104 | 204 01 | 01 0.1 | 01 141 | +14.1

Means in column with different letters are significantly

(P<0.05)
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