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Abstract 

Stevia, a natural sweetener plant having medicinal and commercial 

importance is being used all over the world. This study aimed to evaluate 

the effect of stevia and stevia after remove its bitterness to ameliorate the 

adverse effects hyperglycemic with hepatotoxic rats. Different β-

galactosidase enzyme concentrations 1, 2, 3, 4 and 5% were added to stevia 

aqueous extract to remove its bitterness. Stevia leaves extract treated by 5% 

β-glycosidase enzyme was the best treatment. Instant coffee was prepared 

by added table sugar, dried stevia aqueous extract (DSAE), dried debettered 

steviaaqueous extract by β-galactosidase enzyme (DDSAE) and aspartame 

then sensory evaluation showed DDSAE was improve sweetness, bitterness 

and overall acceptability compared other additives. Forty adult rats were 

randomly divided into two main groups, the first group, negative control 

group (n=8), and the second group: hepatotoxic diabetic groups (n=32) fed 

standard diet and were divided into four sub groups (8 rats/each), 

subgroup1: positive control group and sub group 2,3 and 4 received a daily 

oral dose of 400 mg/kg B.W/ day of dried DSAE, DDSAE and aspartame 

respectively. The results indicated that rats treated withDSAE and DDSAE 

were significant (P≤0.05) decreased in the level of blood glucose, aspartate 
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aminotransferase (AST), alanine aminotransferase (ALT), alkaline 

phosphatase (ALP), total bilirubin (T.Bill), improved antioxidant status and 

weights gain, but DSAE were more effective.In conclusion, the treatment 

with stevia had the ability to decreasing of blood glucose, lipid oxidation 

and improving liver functions of hepatotoxicdiabeticrats  

Key words:Stevia,- debettered stevia- hepatotoxic diabetic rats- instant 

coffee 

Introduction 

Sweeteners are food additives that are used to improve the taste of 

everyday foods (Scheufele and Tewksbury, 2007).Table sugar has been an 

essential component of human diet. Its excess consumption can lead to 

unhealthy effect on the body, most notably diabetes mellitus. Therefore, 

sugar substitutes were introduced as safer alternatives. These are now used 

by millions of people worldwide without knowing their harmful effects on 

the body (Tandel, 2011). Artificial sweeteners have increasingly become an 

area of controversy in the world of food, health and nutrition (Scheufele 

and Tewksbury, 2007). Aspartame, a non-caloric artificial sweetener, can 

lead to seizures, headaches and attention deficit disorders. Some people 

experience heart palpitations, constipation and swelling of certain body 

parts after consuming this artificial sweetener (Gardanaet al., 2003). 

Natural sweeteners are sweet tasting compounds extracted from plants or 

natural products with some nutritional value.   

Stevia(Stevia rebaudiana) is an herbaceous perennial shrub 

indigenous to Paraguay and Brazil. Stevioside, the main sweet component in 

the leaves of this plant, is approximately 300 times sweeter tasting than 

sucrose )Geuns,2003).The Stevia leaves have sensory and functional 

properties superior to those of many other high-potency sweeteners and is 

likely to become a major source of natural sweetener for the growing food 

market (Goyal and Goyal, 2010). It is commercially well known to exert 

beneficial effects on human health and has become an interesting area of 

research these days. Leaves of steviahas many medical applications like 

anti-hyperglycaemic(Jeppesenet al., 2003; Benfordet al., 2006) and 

hepatoprotective(Mohan and Robert, 2009). Chronic diseases constitute a 

fast increasing burden to society. The World Health Organization (WHO) 
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estimates that 46% of global disease and 59% of mortality is due to chronic 

diseases (Bengmark, 2006).Diabetes mellitus (DM) being a chronic 

metabolic disorder, is characterized by hyperglycemia and disturbances in 

the metabolism of carbohydrates, lipids and proteins. Apart from  

hyperglycemia. increased oxidative stress is also reported to play a major 

role in the parthenogenesis of this disease. Oxidative stress occurs due to the 

glucose autoxidation and glycation of proteins, which thereby depletes the 

antioxidant defence system and thus promotes free radical generation 

(Singh et al., 2013). The relation between the diabetes and liver disease can 

be in three different ways 1) liver disease causing diabetes 2) diabetes 

contributing or causing liver disease and 3) risk factors for liver disease and 

diabetes are similar (Baig et al., 2001). Diabetes mellitus and advanced liver 

disease are associated with each other more frequently, and such an 

association carries a significant risk of morbidity and mortality. A metabolic 

pathway leading to advanced liver disease via fatty liver and steatohepatitis 

has been demonstrated, further supporting the possibility that cirrhosis may 

be a late complication of diabetes (Moscatielloet al., 2007).The present 

study was taken up to assess the antidiabetic, antihepatotoxic and 

antioxidative properties of stevia and stavia which remove its bitterness 

extractswhich help in managing diabetes and hepatotoxicity in adult rats. 

 

Materials and methods 

 Materials 

Stevia leaves(Stevia rebaudianaBertoni) were picked from the 

Agriculture Research Center farm, Giza, Egypt. Aspartame and 

chichpea(Cicerartietinum)were obtained from the local market of Shebin 

El-kom, Menofia Government. Alloxan and carbon tetrachloride (CCl4) was 

obtained from El-Gomhoryia Company for Drugs, Chemical and medical 

Industries Trading, Cairo, Egypt.  

Methods 

 Preparation of stevia aqueous extracts: 

 Dried stevia leaves were extracted by using distilled water 

according to Kinghornet al,. (1984). Hot water (80
o
C ± 2) was added to 

dried leaves (5gm leaves : 95ml water) in 250 ml Erlenmeyer flask, 
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remained for 7 h then filtered through filter paper whatman 102. The stevia 

aqueous extract prepared for enzyme treatment was carried out by soaking 

5gm of dried stevia leaves in 0.1 M citrate buffer at pH 5 and kept for 7 hr 

then filterd through Whitman No. 4. 

Preparation of β-galactosidase enzyme  

Germination of chickpeas 

     The seeds were sterilized by soaking in 75% ethanol for 1 min. The 

seeds were soaked in tap water for 12h at room temperature (~25
o
C). The 

soaked seeds were kept between thick layers of cotton cloth and allowed to 

germinate in dark at room temperature for 3 days. The germinated seeds 

were rinsed with tap water and then, ground (Mansour and Khalil, 1998). 

Extraction and partial purification of β-galactosidase enzyme: 

The ground germinated (100g) were homogenized for 60 min at 

4
o
C with 500ml acetate buffer (at optimum pH for β- galactosidase extract) 

containing 0.5% glycerol. The homogenate was filtered and centrifuged 

(Jouan, MR, 18-12, France) at 5000 g for 20 min and supernatant referred to 

as crude extract. Ammonium sulphate concentration (30-70%) was 

gradually added to the supernatantand then re-centrifuged at 5000g for 20 

min. The obtained precipitate was dissolved in 100 ml of water. 

 Enzyme activity assay 

The activity of β-galactosidase was assayed as described by Li et al., 

(1975)using O- nitrophenyl-β-D-galactopyranoside (ONPG) as a substrate. 

The reaction mixture consisted of 0.2 ml of ONPG, 0.7 ml of 0.02M acetate 

buffer (pH 5) and 0.1 ml of β-galactosidase extract. The reaction mixture 

was incubated at optimum temperature for 30 min. The reaction was 

terminated by the addition of 0.5 ml of 1M sodium carbonate. The resulted 

O-nitrophenol was estimated spectro-photometrically(UNICO 2802 C/PCS 

Series spectrophotometer, USA)at 410 nm. One unite of β-galactosidase 

activity is defined as the amount of enzyme required to release 1μmol of o-

nitrophenol (ONP) per min under the condition described above.  

Debitteringof stevia extract byβ-galactosidase enzyme treatment: 

Differentconcentrations1, 2, 3, 4 and 5% of β-galactosidase enzyme 

(408.36unit/ml) were added to 100 ml stevia aqueous extract. The mixture 
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was incubated at 40
o
C for 1 hr,and then filtered by filter paper whatman No, 

102. 

  Sensory evaluation of crude and debittered stevia extracts  

Crudesteviaaqueousextractand steviaaqueous extract treated by 

different concentrations of β-galactosidase enzyme were evaluated for 

sweet, bitter, metal, sour tastes and general acceptability according to 

DuBois and Stephenson, (1985). 

Freeze-drying aqueous extracts 

 Thecrudesteviaaqueousextractand steviaaqueous extract treated with 

5% ofβ-galactosidase enzymewere freeze-dried for 24 hr with vacuum 

freeze dryer tech support (KVCZ 300, V 220 and HZ 50, Kory) and then 

kept in dark glasses at 5±2 
o
C tell used.  

Bioactive compounds of dried stevia extracts: 

            The total phenolic and total flavonoids content of dried stevia extract 

and dried debettered stevia extract were determined according to Wolfe et 

al., (2003) and Chang et al., (2002) respectively. Total phenolic and total 

flavonoids content were determined as mg of gallic acid equivalent (GAE) 

and mg of quercetin (QE)/gram samples respectively.   

Biological investigation 

Experimental animals 

Forty adult male albino rats, Sprague Dawley strain, weighting 

(200g ± 5) were used. The animals were derived from Research Institute of 

Ophthalmology, Medical Analysis Department, Giza, Egypt. The rats were 

housed in wire cage under controlled condition. The diet was introduced to 

rats in special food container to a avoid scattering of food and 

contamination. Tap water were provided to rats by mean of glass tubes 

projecting through wire cages from inverted bottles supported to one side of 

the cage.Diabetes was induced in normal healthy adult male rats by 

intraperitoneal injection of alloxan 150mg/kg body weight once1 according 

to the method described by Desai and Bhide, (1985).Diabetic rats were 

treated subcutaneous injection (0.5 ml of 1:1mixture of CCl4and olive oil) 

based on a calculated (2ml / kg B.W) twice a week for two weeks to induce 

chronic damage of the liver according to the method described 

byJayasekharet al., (1997). 
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Experimental design 

All rats were fed on standard diet for one week for adaptation then 

rats were randomly divided into two main groups.Thefirst group, negative 

control group (n=8), and the second group: hepatotoxic diabetic groups 

(n=32) fed standard diet and were divided into four sub groups (8 rats per 

each), subgroup1: positive control group andsub group 2,3 and 4 received a 

daily oral dose of 400mg/kg B.W/ day of dried DSAE,DDSAEand 

aspartame, respectively.  At the end of the experiment, rats were fasted 

overnight (12 hours) and anesthetized with diethyl ether. Blood samples 

were collected into a dry clean centrifuge glass tubes. Serum was separated 

by centrifugation at 4000 rpm for 15 minutes at room temperature. Serum 

was carefully aspirated and transferred into clean quiet fit plastic tubes and 

kept frozen at (-20
o
C) until analysis. Blood sample were collected in 

ethylene diaminetertra acetic acid (EDTA) as anticoagulant for 

determination CAT, GST and MDA. 

Biochemical analysis  

Serum glucose was determined using chemical kits according to 

Trinder, (1969).Alanine amino transferase (ALT), aspartate amino 

transferase (AST) and alkaline phosphatase (ALP) enzymes activities were 

measured according to the methods described by Bergmeyer and Harder 

(1986), Kachmar and Moss (1976) and Varleyet al., (1980), 

respectively.Gamma-GlutamylTransferase (GGT) were determined 

according to the methods described by methods of Gowenlocket 

al.,(1988).Total protein and albumin were determined according to the 

methods described by Nils (1983)andRebecca(2006). Serum total bilirubin 

was determined according to the methods described by Doumaset al., 

(1973).Malondialdehyde (MDA), glutathione-S-transferase (GST) and 

catalase (CAT) activities were determined according toJentzschet al., 

(1996);Aebi, (1974) and Hu (1994) respectively.  

Preparationinstantcoffee: 
 Four formula were prepared to make instant coffee by added 4gm 

instant coffee powder to 100 ml boiled water + 5gm table sugar, 

aspartame,DSAE or DDSAE respectively. 
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Sensory evaluation ofinstantcoffee. 

Samples of instant coffeewere subjected to organoleptic tests (by 

fifteen judges) according to watts et al (1989). Judging scale for 

appearance, taste, flavor, texture, crispness, colour  and over all 

acceptability was as follow, Excellent (9-10), Very good (8 -7),Good (5-6), 

Fair (3-4), Poor  (1-2) and very poor (0-1). 

Statistical analysis 

Results were expressed as the mean ± SD. Data for multiple variable 

comparisons were analyzed by one-way analysis of variance (ANOVA). For 

the comparison of significance between groups, Duncan’s test was used as a 

post hoc test according to the statistical package program (Armitage and 

Berry, 1987). 

Result and discussion 

Data in Table (1) showed total phenols and total flavonoids of dried 

stevia extracts. 

Results showed that dried stevia aqueous extract (DSAE) contains 

high amount of total phenols and total flavonoids than that in dried 

debettered stevia extract by β- galactosidase enzyme (DDSAE).These 

results may be due to remove the bitterness of stavia may be reduce 

bioactive compounds in it.The result of this study were in accordance with 

that reported by Thomas and Glade, (2010) and Benzie and Watchel-

Galor, (2011), whoreported thatstevia leaf extract shows a high level of 

antioxidant activity, as well as the variety of phytochemicals such as 

phenolic compounds. Also Edeoga et al., (2005) reported that the most 

important of these bioactive constituents of stevia are alkaloids, tannins, 

polyphenols and flavonoids.  

Sensory evaluation of stevia aqueous extract debittered by different 

concentrations of β-galactosidase enzymeillustrated in Table (2). There was 

significant (P ≤0.05) decrease in bitterness, sour taste, metal taste in 5% β-

galactosidase concentration compared with crude extract and the other 

different β-galactosidase enzyme concentrations. On the other side, there 

were significant increase at (P ≤0.05) in sweetness and overall acceptability 

in 5% β-galactosidase concentration compared with crude extract by ratio of 

35.77 and 25.95%, respectively. Also, there were significant (P ≤0.05) 
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increase in sweetness and overall acceptability in 5% β-galactosidase 

concentration compared with the other different concentrations of β-

galactosidase enzyme. Crude extract and the other different concentrations 

of β-galactosidase enzyme 1, 2, 3 and 4% did not significantly (P >0.05) 

differ in their effect on sweetness. These results were in agreement with 

Varuzhanet al., (2006) who found that stevioside possesses residual 

bitterness and aftertaste, which affect its qualitative characteristics. It can be 

eliminated by the reaction intermolecular transglycosylation of various 

enzymes, upon which the attachment of new carbohydrates at position C13 

and C19 take place. It is the number of carbohydrate units in the above 

mentioned positions that determines the quality and degree of components 

sweetness. Finally, it could be concluded that the best concentrations of β-

galactosidase enzyme was 5%.  Beta-galactosidase (Kitahateet al., 1989), 

pullulanase , isomaltase( lbovet al., 1991), and dextrinesaccharase 

( Yamamoto et al., 1994) are used as transglycosylating enzymes, with 

pulluan, maltose, lactose, and partially hydrolyzed starch, respectively, 

being as donors. 

Table (3) showed sensory evaluation of instant coffee added with 

table sugar, aspartame,DSAE and DDSAE. There were no significant 

differences (p>0.05) in all parameter between instant coffee add with table 

sugar and aspartame. Also there was no significant difference (p>0.05) in 

color among all treatments. The data indicated that the worst taste, aroma, 

sweetness and general acceptability were observed in instant coffee add 

with DSAE. This is may be due to its high contents of bitterness. Treated 

DDSA withβ-galactosidase enzyme resulting in decrease the bitterness 

which led to improve sensory evaluation of instant coffee. 

Data presented in Table (4) illustrated the effect ofDSAE, DDSAE 

and aspartameserum glucose of normal and hepatotoxic diabetic rats. The 

data showed that there was high significantly (p≤0.5) increase in the level of 

blood glucose for hepatotoxic diabetic rats which received basal diet alone 

(positive control) during duration of the experiment.Alloxan is a specific 

toxin that causes massive destruction of the pancreatic β -cells, provoking a 

state of primary deficiency of insulinwithout affecting other islet types, and 

thus creating a hyperglycaemic condition (Arunaet al., 1999). However 
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after 3 weeks, no significant (P>0.05) difference was observed in blood 

glucose in aspartame group compared to zero time, but low significantly 

(P≤0.05) decreased were observed after experimental period. These results 

in dis agreement withProkićet al. (2014)who indicated that serum 

concentrations of glucose increased during aspartame treatment . 

Furthermore, the European Prospective Investigation into Cancer and 

Nutrition (EPIC) has also indicated that risk for type 2 diabetes mellitus 

(T2DM) was elevated in those consuming at least one artificially sweetened 

beveragesaspartame per day (Romaguera, 2013). On the other hand, 

hepatotoxic diabetic rats treated with DSAE andDDSAEwere significant 

(P≤0.05) decreased in the level of blood glucose at 3 weeks by ratio of 8.11 

and 5.66   respectively and continuously decreased to the end of experiment 

by ratio of 28.95 and 20.19 respectively. These results were similar to the 

results obtained by Gregersenet al., (2004) ; Chen et al., (2005) ;Megejiet 

al. (2005); Barriocanalet al., (2008) and Anton et al., (2010) who reported 

that stevia may be advantageous in the treatment of type 2 diabetes . 

Stevioside, steviol and rebaudioside A stimulate glucose uptake by 

increasing insulin secretion from β cell of pancreas and enhancing insulin 

sensitivity of peripheral tissues promoting glucose uptake. Theses 

compounds are the major compounds of stevia and they exhibit anti 

hyperglycemic action by reducing glucose production while increasing 

glucose uptake to maintain plasma glucose balance (Varanuj and 

Chatchai, 2009). 

Effect ofDSAE, DDSAE and aspartameon liver functions of normal 

and hepatotoxic diabetic rats summarized in Table (5). Hepatotoxic- 

diabetic rats which received aspartame showed significant an elevation 

(P≤0.05)  in AST and ALT than  received the basal diet (positive control 

group) and other groups, while aspartame group and positive control group 

were similar in GGT, ALP, TP, ALb and T.bill, and there significantly 

increase (P≤0.05) in GGT, ALP andT. bill and decreased (P≤0.05) in ALb 

and TP and ALb than negative control group and stevia groups. Serum AST, 

ALT are the most sensitive biomarkers used in the diagnosis of liver 

diseases (Junnilaet al., 2000 and Kim et al., 2000). Recent result correlates 

with results reported by Shaheen and Afifi (2014)who found that 
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administration of aspartame at a dose of 500 mg/kg b.wt to rats for 42 days 

significantly elevated the levels of serum ALT, AST and GGT which 

indicated injury to the liver functions.An increase in the level of plasma 

total protein, decrease in albumin and increase in total bilirubin observed in 

aspartame treated rats could be due to increased free radical production by 

methanol metabolite of aspartame (Choudhary and Devi, 2014).On the 

other hand, stevia groups were significantly(P≤0.05) decreased  in AST, 

ALT, GGT, ALP and T. Bill and increased (P≤0.05) in Alb and T.P. than 

other hepatotoxic diabetic groups, while DSAEgroup were more effective to 

improve liver function. In similar studiesAbdelsattaret al., (2006) reported 

that stevia leaves powder and its polyphenol extract caused a significant 

decrease in the level of ALT and AST in diabetic treated rats. 

Data presented in Table (6) summarized the effect ofDSAE, DDSAE 

and aspartameon antioxidant status of normal and hepatotoxic diabetic rats. 

There were a significantly (p≤ 0.05) decreased in the level of GST and CAT 

in positive control group compared to negative group and other hepatotoxic 

diabetic groups. While, MDA had an opposite trend. Administration rats of 

CCl4 caused to elevate level of MDA.This increase in MDA lead to tissue 

damage and failure of antioxidant defense mechanisms to prevent the 

formation of excessive free radicals (Patrick-Iwuanyanwu et al., 2007). 

Group which taken aspartame were significantly   increase in GST and 

decrease in MDA than positive control group while there were similar in 

CAT levels. Unlike the previous study Matés (2000) showed thatduring the 

aspartame treatment, the activity of CAT increased.Moreover, similar study 

carried out by Mourad (2011)found that GSH content was significantly 

increased in the liver tissue after 2, 4 and 6 weeks of aspartame 

administration. However MDA activity significantly decreased in the liver 

tissue after 2 and 4 weeks of aspartame administration. Administration of 

aspartame at a dose level of 500 mg/kg b.w to rats for 42 days significantly 

decreased liver glutathione (GSH) are reported by Shaheen and Afifi 

(2014). Stevia and stevia+ β-galactosidase enzyme groups were showed a 

significantly increased in GST and CAT compared to positive group by 

ratio of 35.63 and 10.51 and 44.45 and 34.31 respectively. The highest 

significant (P≤0.05) increase in GST and CAT was found in stevia group. 
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Regarding MDA, there was significantly decreased in stevia and stevia+ β-

galactosidase enzyme groups compared withpositive group. These results 

are in agree withYadavet al. (2012) who showed thatstevia extract 

possessed significant (p≤0.01) increasing of catalase activity, and 

decreasing (p≤0.01)inmalondialdehyde level present in liver tissues. 

Conclusion: 
From the above results, it could be concluded that dried stevia 

aqueous extract (DSAE) was more effective toreduce blood glucose and 

improved liver functions   and antioxidant status in hepatotoxic diabetic rats. 

Table (1):Total phenols and total flavonoidsof dried stevia extracts 

DDSAE DSAE  

12.22
 b

± 1.35 21.41
a
± 1.17 Total phenols (mg GAE.g

-1
 ) 

17.21
 b

 ± 0.87 26.24
a
± 1.16 

Total flavonides (mg 

quercetin.g
-1

 ) 

Each value represents  the mean SD of three replicates.Means in the same row with 

different letters are significantly different (P ≤0.05) 

                       Table (2): Sensory evaluation of stevia aqueous extract debittered by 

different concentrations of β-galactosidase enzyme 

General 

acceptability
 

100 

Metal taste 

10 

Sour taste 

10 

Bitterness 

40 

Sweetness 

40 

β-galactosidase 

concentrations 

65.5
d 
±3.39

 
2.83

b 
±1.3

 
3.0

b 
±0.63 26.66

b
±5.2

 
27.0

b 
±3.89

 Stevia crude extract 

75.0
b 
±3.16

 
4.166

ab
±0.75

 
3.0

a 
±0.63

 
26.33

b
±2.2

 
28.5

b 
± 3.9

 Stevia + 1% β-G.E 

67.66
cd 

±6.6
 

3.83
b
±0.98

 
6.5

a 
±1.6

 
28.33

b
±2.6

 
26.16

b
±2.8

 Stevia + 2% β-G.E 

72.16
bc 

±7.3
 

3.66
b
±0.82

 
6.0

a
±1.89

 
34.16

a
±3.8

 
30.66

b 
± 2.3

 Stevia + 3% β-G.E 

61.66
d 
±2.6

 
5.33

a 
±1.36

 
5.0

a
±1.26

 
28.0

b 
±4.7

 
27.16

b
±2.5

 Stevia + 4% β-G.E 

82.5
a 
±6.89

 
1.16

c 
±0.26

 
2.0

b 
±0.89

 
10.83

c
±0.75

 
36.66

a 
±1.6 Stevia + 5% β-G.E 

6.322 1.16 1.48 4.16 3.51 LSD 

Each valuerepresentsthe mean ±SD. Fifteen  judges scores. Means in the same row with 

different letters are significantly different (P ≤0.05).β-G.E:β-galactosidase enzyme. 
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Table (3): Sensory evaluation of instant coffee added with table sugar, 

aspartame, dried DSAEand DDSAE 

            Coffee     

parameters 
IC+ table 

sugar 

IC+ 

aspartame 
IC+DSAE IC+DDSAE 

Taste 9.67
a 
±0.15 9.60a ±0.10 6.57

c 
±0.15 8.33

b
±0.15 

Aroma  9.72
a 
±0.15 9.65

a 
±0.10 7.88

c
±0.80 9.17

b 
±0.17 

Bitterness  0.97
c 
±0.02 0.96

c 
±0.01 5.25

a 
±0.12 1.43

b 
±0.11 

Sweetness  9.57
a 
±0.15 9.50

a 
±0.09 8.45

b 
±0.23 9.66

a 
±0.14 

Color  9.77
a 
±0.15 9.70

a 
±0.10 9. 46

a 
±0.10 9.63

a 
±0.18 

Overall acceptability 9.90
a 
±0.05 9.82

a 
±0.07 7.92

c 
±0.18 9.22

b
±0.17 

Each valuerepresentsthe mean ±SD. Fifteen  judges scores.  Means in the same row 

with different letters are significantly different (P ≤0.05). IC: instant coffee. 

Table (4): Effect of DSAE, DDSAE and aspartameon serum glucose of 

normal and hepatotoxic diabetic rats 

Groups 
Time 

(week) 
Control 

( - ) 

Hepatotoxic diabetic groups 
Control  

( + ) 
DSAE DDSAE Aspartame 

Serum 
Glucose 
(mg/dl) 

0 
97.7

Ab 

±1.98 
178.5

Ba 

±1.61 
183.5

Aa
 

±13.90 
182.3

Aa
 

±2.73 
183.0

Aa
 

±5.44 

3 
95.0

Ad
 

±3.89 
185

ABa
 

± 4.47 
170

Bc
 

± 5.59 
175

Bbc 

± 6.75 
180.5

Aab
 

±1.18 

6 
95.0

Ae
 

±5.58 
190

Aa 
± 

8.94 
135

Cd
 

±6.26 
145.5

Cc 

±4.71 
155.0

Bb
 

±6.26 
Each valuerepresentsthe means ± SD.Smalldifferent letters (a, b, c, d) in the same row 

significantly different (P ≤0.05) among experimental periods.Capital different letters (A, B, 

C, D) in the same columnsignificantly different (P ≤0.05)among groups. 
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Table (5): Effect of DSAE,DDSAE andaspartameon liver functions of 

normal and hepatotoxic diabetic rats. 

Parameters 
Control  

( - ) 

Hepatotoxic diabetic groups 

Control  

( + ) 
DSAE DDSAE Aspartame 

AST (U/L) 52.5
e
±2.05 92.0 

b
±1.78 60.0 

d
±5.58 72.0 

c
 ±6.75 106.6

a
± 2.71 

ALT (U/L) 42.0
e
±4.73 66.0

b 
±2.36 51.0

d 
±5.86 60.0

c
±3.22 77.0

a 
±3.22 

GGT (U/L) 40.0
d
±3.22 62.0

a
±2.68 45.0

c
±2.36 52.0

b
±4.47 60.08

a
±1.81 

ALP (U/L) 54.33
d
±1.37 80.0

a
±2.68 55.5

d
±4.40 60.4

c
±3.94 81.0

a 
±2.38 

Total 

bilirubin(mg/dl) 
0.23

d
±0.22 1.2

a
±0.36 0.73

b
±0.03 0.78

b
±0.09 1.05

a
±0.04 

albumin(mg/dl) 4.0
a
±0.45 1.2

c
±0.18 3. 3

b
±0.28 3.2

b
±0.36 1.38 

c
±0.20 

TP (mg/dl) 6.0
a
 ±0.64 3.0

c
±0.56 5.5

ab
±0.45 5.2

b
±0.71 2.8

c
±0.45 

Each valuerepresents the means ± SD.Different letters  in the same row  were 

significantly different (P ≤0.05). 

Table (6): Effect of DSAE,DDSAE andaspartame on antioxidant status 

of normal and hepatotoxic diabetic rats. 

 

Parameter 
Control 

( - ) 

Hepatotoxic diabetic groups 

Control  

( + ) DSAE DDSAE Aspartame 

GST(U/mg) 304.0
a 
±3.2 185.5

e
±3.4 251.6

b
±3.7 227.0

c
±6.49 205.0

d
±4.5 

CAT(U/mg) 110.9
a
±0.9 68.05

d
± 1.9 98.3

b 
± 1.5 91.4

c
± 2.01 69.29

d
±1.4 

MDA(nmol/mg) 21.6
d
±1.5 42.36

a 
± 1.9 30.4

c
 ± 2.2 32.7

c
± 1.82 38.0

b
 ± 2.4 

Each valuerepresents the means ± SD.Different letters  in the same row  were 

significantly different (P  ≤0.05). 
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تأثير هستخلصبث الاستيفيب و الاستيفيب هزالت الورارة علي الفئراى الوصببت ببرتفبع 

 سكر الدم هع التسون الكبدى

  
1هبت عز الديي يوسف، أيبث محمد السورى ،2, علاء السيد البلتبجي 1عبير احود خضر  

يصش –و شجٍ انكٕ -قسى انزغزيخ ٔ عهٕو الاغعًخ كهيخ الاقزصبد انًُضنٗ خبيعخ انًُٕفيخ
1

قسى عهٕو ٔركُٕنٕخيب الاغزيخ ، 

يصش–شجيٍ انكٕو –كهيخ انضساعخ خبيعخ انًُٕفيخ  –
2

 

 
 الولخص العربي: 

الاسزيفيب ،  َجبد يحهٗ غجيعٗ نّ انعذيذ يٍ انخصبئص انعلاخيخ ٔ انزدبسيخ عهٗ يسزٕٖ 

سزيفيب ثعذ اصانخ يشاسرٓب انعبنى ، نزنك  رٓذف  ْزِ انذساسخ انٗ رقييى رأثيشيسزخهصبد الاسزيفيب ٔ الا

، 1عهٗ انحذ يٍ اثبس اصبثخ انفئشاٌ ثبسرفبع سكش انذو يع رسًى انكجذ. رى إظبفخ رشكيضاد يخزهفخ 

%  يٍ اَضيى ثيزب خلاكزٕسيذيض انٗ انًسزخهص انًبئٗ يٍ الاسزيفيب ثغشض اصانخ 5 ،4، 3، 2

% يٍ اَضيى انجيزب 5انًشاسح يٍ الاسزيفيب. ٔأظٓشد انُزبئح اًَسزخهص الاسزيفيب انًبئٗ انًعبيم ة

خلاكزٕسيذيض قذ سدم احسٍ انُزبئح انحسيخ. رى إعذاد قٕٓح سشيعخ انزحعيشثإظبفخ سكش انًبئذح، 

سزخهص انًبئٗ انًدفف يٍ الاسزيفيب ٔ انًسزخهص انًبئٗ انًدفف يٍ الاسزيفيب انًضال يشاسرّ ٔ انً

الاسجبسربو ٔاَبنزقييى انحسٗ نهقٕٓح نٕحع اٌ انقٕٓح انًعبف انيٓب انًسزخهص انًبئٗ انًدفف يٍ 

ًقبسَخ ثجبقٗ الاسزيفيب انًضال يشاسرّ كبَذ احسٍ فٗ كم يٍ انحلأح ٔ انًشاساح ٔ انقجٕل انعبو ثبن

ً رى رقسيًٓى انٗ يدًٕعزيٍ سئيسيزيٍ ، انًدًٕعخ الأنٗ  الاظبفبد .رى اسزخذاو اسثعٌٕ فأساً ثبنغب

فئشاٌ ،انًدًٕعخ انثبَيخ ٔرى اصبثزٓب ثزسًى انكجذ يع يشض  8) انًدًٕعخ انكُزشٔل انسبنجخ( عذدْب 

(، 8اسثع يدًٕعبد فشعيخ )ٌ= (، رى رغزيزٓى عهٗ انٕخجخ انشئيسيخ ٔ رقسيًٓى ان32ٗانسكشٖ )ٌ=

انًدًٕعخ انفشعيخالأنٗ ٔ ْٗ انًدًٕعخ انكُزشٔل انًٕخجخ ٔ انًدًٕعبد انفشعيخ انثبَيخ ٔ انثبنثخ 

يهدى /كدى يٍ ٔصٌ اندسى( يٍ 444ٔ انشاثعخ رى إعطبئٓى ثبنحقٍ عٍ غشيق انفى خشعخ يٕييخ )

انًدفف  يٍ الاسزيفيب انًضال يشاسرٕٓ انًسزخهص انًبئٗ انًدفف يٍ الاسزيفيب ٔ انًسزخهص انًبئٗ 

الاسجبسربو عهٗ انزٕانٗ. ٔ فٗ َٓبيخ انزدشثخ رى رثح انفئشاٌ ٔ خًع عيُبد انذو ٔ انًصم نهزحهيم. 

أشبسد انُزبئح انٗ أٌ انفئشاٌ انزٗ عٕندذ ثبنًسزخهص انًبئٗ انًدفف نلاسزيفيب ٔ انًسزخهص 

خ اَضيى انجيزبخلاكزٕسيذيض ادد انٗ خفط يسزٕيبد انًبئٗ انًدفف نلاسزيفيب انًضال يشاسرّ ثٕاسط

خهٕكٕص انذو ٔ اَضيًبد انكجذ الاسجبسربد اييُٕرشاَسفيشيض ٔ الالاَيٍ اييُٕرشاَسفيشيض ٔ انفٕسفبريض 

انقبعذٖ ٔ انجهيٕسٔثيٍ انكهي ٔ ادد انٗ رحسيٍ انحبنخ انزأكسذيخ ٔ انٕصٌ انًكزست ٔ نكٍ 

كبٌ اكثش فبعهيخ. ٔخلاصخ انقٕل، كبٌ اسزخذاو يسزخهصبد  انًسزخهص انًبئٗ انًدفف نلاسزيفيب

الاسزيفيب فٗ انعلاج ادٖ انٗ انزقهيم يٍ يعذل خهٕكٕص ٔ اكسذح انذٌْٕ ٔ رحسيٍ ٔ ظبئف انكجذ فٗ 

 فئشاٌ انسكشٖ انًصبثخ ثزسًى انكجذ.

 –ثزسًى انكجذ   فئشاٌ انسكشٖ انًصبثخ -الاسزيفيب انًضال يشاسرٓب   –: الاسزيفيب  الكلوبث الكبشفت 

 .انقٕٓح سشيعخ انزحعيش  -اَضيى انجيزب خلاكزٕسيذيض

 


