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Abstract
The aim of the study to investigate the effect of Aqueous Extract of B. ceiba Young Roots (AEBCYR) on the 

absorption of carbohydrates (mono-, di-, and poly-saccharide) from the intestine in healthy rats. Eighty healthy Long 
Evans rats were randomly assigned into eight groups (n=10 per group). The systemic absorption of carbohydrates was 
examined after loading a mixture of carbohydrates separately with AEBCYR in the ratio of 3:2 by using a glucometer. 
Furthermore, the sGPT and sGOT levels were determined by a semi bio-analyzer. Evaluations were based on a 
significance level of p<0.05. Aqueous extract of B. ceiba young roots (G-AEBCYR) solution inhibited glucose absorption 
up to 90 min and the glucose level was found to be 3.2 ± 0.22 mmol/L. Similarly, Suc- AEBCYR and Sta- AEBCYR 
solutions inhibited sucrose and starch absorption up to 120 and 180 min, and the reduction of glucose level was 39.22% 
and 56.37%, respectively, when compared with the standard CMC solution. On the other hand, the CMC mixed glucose 
(G-CMC), sucrose (Suc-CMC), and starch (Sta-CMC) solutions inhibited the maximum glucose absorption up to 60, 90, 
120 min. Also, the AEBCYR reduced the hepatotoxicity by detecting the decreased levels of sGPT and sGOT compared 
to the CMC. Phytochemical analysis revealed the presence of fibers, alkaloid. Our results indicate that the AEBCYR 
delays carbohydrate absorption from the intestine of normal rats. It also showed a remarkable decrease of sGPT and 
sGOT levels, which indicates hepatoprotective activity. 
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Introduction
Diabetes Mellitus (DM) is likely one of the most widely known 

metabolic disorder known to people [1]. It was initially recognized in 
the Egyptian populations around 3000 years ago [2]. Since 1965, the 
World Health Organization (WHO) established for the classification, 
diagnosis and management of diabetes [3]. In 2012, an unexpected 
1.5 million losses were due to diabetes and another 2.2 million deaths 
were because of high blood glucose level. WHO forecasted diabetes 
would be the seventh leading cause of death globally by 2030 [4,5]. In 
2010, around 344 million people affected in diabetes with impaired 
glucose tolerance and the number of adult patients with diabetes 
will rise to 472 million by 2030 [6]. It has been reported that people 
with diabetes are at higher risk of vascular complications, including 
cardio-, peripheral, and cerebrovascular diseases; retinopathy and 
nephropathy [7]. Ershang et al. reported that diabetic patients are 
sensitive to the state of dyslipidemia and mortality [8]. Diet control 
and use of lipid lowering agents can lessen serum lipid levels and lower 
the possibility of cardiovascular events [9]. Recently, approximately 3 
million people in Bangladesh have been suffering from diabetes and 
the figure will be reached to 11 million by 2030. The economic burden 
of diabetes in developed and developing countries is a major problem 
[10]. Importantly, the medical cost of a diabetic patient is 2 to 3 fold 

higher than a non-diabetic healthy people [11]. Moreover, the living 
cost is 2 to 5 fold higher than a non-diabetic healthy people. Therefore, 
management of diabetes is a great challenge for researchers [12]. 
However, drugs derive from natural sources are less toxic and have 
fewer side effects than synthetic drugs. The use of natural products 
is amplified than synthetic drugs in the treatment of several diseases, 
including diabetes [13]. 

Diabetes is known as metabolic disorders that are characterized 
by high blood sugar level (hyperglycemia) and high levels of glucose 
in urine (glycosuria) [14]. Carbohydrates are the main sources of 
energy obtain from the diets, which contain starch, vegetables, fruits, 
dairy products, and sugars. Carbohydrates have direct vital effect on 
increasing blood glucose level, on the contrary proteins and fats have 
little or no effect [15,16]. Dietary carbohydrates specially starch are 
hydrolyzed in the small intestine with the action of pancreatic amylase 
and Brush-Border Membrane (BBM) and converted into disaccharides. 
These disaccharides (sucrose, lactose) are converted to monosaccharides 
(glucose, galactose, and fructose), which are transported from the 
lumen of the intestine by Na+/glucose cotransporter 1 (sGLT1) [17]. 
Prevention of intestinal absorption of carbohydrates would help to 
maintain glucose levels in the blood and decreases complications [18]. 
Hence, the direct prevention of GIT glucose absorption could state a 
novel mechanism for an anti-diabetic drug [19]. 
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Bombax ceiba (B. ceiba), a member of the Bombacaceae family, is 
popularly known as silk-cotton tree [20,21] distributed in temperate 
and tropical Asia, Africa and Australia. The plant has been used in 
traditional medical systems such as Ayurveda, Siddha and Unani. 
An inclusive literature survey shows that different parts (root, stem 
bark, leaf, fruit, flower heartwood and seed) of the plant are reported 
to have therapeutic potentials to treat different diseases such as 
diabetes, asthenia, polyurea and glycosuria [22,23]. Bhavsar et al. 
reported that the bark of B. ceiba possessed anti-diabetic activity 
[24]. The cardioprotective effect of B. ceiba flowers has been reported 
by Patel et al. [25]. Rehman et al. and Phulan et al. reported that the 
stem bark of B. ceiba showed potential antibacterial and antioxidant 
activity [26,27]. The hepatoprotective activity of B. ceiba flowers has 
been reported by Ravi et al. [22]. The leaves of B. ceiba have anti-
pyritic activity [28]. The aqueous extract of B. ceiba has in vitro anti-
inflammatory [29], cytotoxic [30], and in vivo hypoglycemic [31], and 
hypolipidemic activities [32]. Pharmacognostical, phytochemical and 
biological evaluations of the stem bark of B. ceiba were carried out by 
Ansari et al. [33]. The stem bark of B. ceiba has anti-obesity potential 
in high fat diet-induced experimental rats [34]. These reported in vitro 
cell free and in vivo animal studies suggest that the plant, B. ceiba, 
has enormous therapeutic potential against several diseases, which 
influenced us to evaluate how the Aqueous Extract of B. ceiba Young 
Roots (AEBCYR) inhibits the absorption of carbohydrates (mono-, di-, 
and poly-saccharide) from the intestine in healthy rats, which might 
relevant to the treatment and management of diabetes and obesity [35].  

Materials and Methods
Plant materials  

The fresh B. ceiba Young Roots (BCYR) were collected from rural 
area of Kushtia and Jessore district in Bangladesh. The species was 
identified by an expert taxonomist of Bangladesh National Herbarium, 
Dhaka where a voucher specimen (no.41877) has been deposited for 
future use. After collection, the fresh roots were thoroughly washed 
with distilled water and kept apart barking layer from the roots and 
sliced into small pieces. The sliced roots were then sun dried under 
shade and kept in the store for future use. 

Preparation of the aqueous extract  

The sliced BCYR (40 g) were submerged into distilled water (100 
mL) in a beaker and stirred gently for 10 to 15 min with a glass rod. 
Following 12 hours, the mixture was filtered by silk cloth and the 
viscous water soluble fraction was collected. 

Ethical permission   

The protocol used in this study for the use of rat as an animal model 
for diabetes research was approved by the Jessore University of Science 
and Technology Animal Ethical committee (license number ERC/FBS/
JUST/2018-12) Bangladesh. 

Selection of animal 

To perform the experiment, 80 healthy Long Evans male rats 
(age 6 weeks, weighing about 100–150 g) were collected from the 
Ethnopharmacology Laboratory of Jahangirnagar University, 
Bangladesh. The animals were housed in propylene cages in a controlled 
environment (temperature 25 ± 2°C and 12 h dark and light cycle) 
and received feed formulated by ICDDR, B and water ad libitum. The 
animals were acclimatized to laboratory conditions for 10 days prior 
to initiation of experiments. To keep the hydration rate constant water 

supply was continued while foods were stopped 12 hours before the 
experiments.  

Chemicals and drug collection 

A saline solution was collected from Beximco Infusion Ltd. sGPT 
and sGOT kits were purchased from Siemens Healthcare Diagnostics 
Ltd, UK. Oral Gavage was purchased from Jahangirnagar University, 
Bangladesh. All the chemicals used were of analytical grade. 

Preparation of different dosing mixtures

Glucose, sucrose and starch solution: Each solution was prepared 
separately by dissolving glucose, sucrose and starch in distilled water 
in such a way that each 0.3 mL of solution contains 1200 mg/kg Body 
Weight (BW) of each sample. 

Glucose, sucrose and starch were mixed with aqueous extract 
of B. ceiba young roots (AEBCYR): Each glucose, sucrose and starch 
(1200 mg/kg, BW) solution was mixed separately with aqueous extract 
of AEBCYR (800 mg/kg) to form G-AEBCYR, Suc-AEBCYR and sta-
AEBCYR, respectively.

Glucose, sucrose and starch were mixed with standard carboxyl 
methyl cellulose (CMC): Three standard solutions were prepared 
separately by mixing with each carbohydrate solution (1200 mg/kg) 
with CMC (800 mg/kg) to form G-CMC, Suc-CMC, and sta-CMC, 
respectively.

Grouping of experimental rats

80 healthy Long Evans rats were randomly assigned into groups 
(n=10 per group). Rats of all groups were deprived of diet but water 
for 12 hours to eliminate the relevant gastrointestinal factors. Group-1 
rats were received normal diet. Group-2 rats were received a normal 
diet with CMC. Group-3 (G-AEBCYR), Group-4 (Suc-AEBCYR), and 
Group-5 (Sta-AEBCYR) rats were treated with a mixture of AEBCYR 
(800 mg/kg) and glucose (1200 mg/kg), sucrose (1200 mg/kg), and 
starch (1200 mg/kg) in a ratio of 2:3. Group-6 (G-CMC), Group-7 
(Suc-CMC), and Group-8 (Sta-CMC) rats were treated with a mixture 
of CMC (800 mg/kg) and glucose (1200 mg/kg), sucrose (1200 mg/kg) 
and starch (1200 mg/kg) in a ratio of 2:3.   

Administration of doses

The gastric feeding tube was used to administer doses to the 
respective groups of rats.

Determination of blood glucose level

Blood samples were collected by cutting the tail-tip of each rat at 
every 30 min after loading the doses up to 180 min and blood glucose 
levels were determined by glucometer.

Hepatoprotective test

Collection of blood serum: Blood sample was collected from 
animals following AVMA 2013 guidelines. According to the method 
described by Allen-Worthington et al. 70% (v/v) ethanol in 0.9% 
sterile saline was applied in the ventral chest region for getting deep 
anesthesia and is considered a non-survival procedure. Immediately 
the needle was inserted at the base of the sternum, bevel up, into the 
thoracic cavity at a 15-20° angle directed just to the left of the midline. 
It was done very slowly to avoid collapsing of heart. Then blood was 
centrifuged to collect serum at 4000 rpm for 10 min.

sGPT test: The collected serum was used for testing the sGPT 
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(serum Glutamic Pyruvic Transaminases). This test was carried out by 
taking calorimetric absorbance and diagnostic kits ALTI FlexRreagent 
cartridge, cat. No.DF143.

sGOT test: sGOT is known as Aspartate Aminotransferase (AST), 
which was analyzed by taking absorbance through calorimetric 
determination using wet reagent diagnostic kits purchased from the 
AST FlexRreagent cartridge, cat. no. DF41A.

Statistical analysis

Data were expressed as mean ± Standard Error of Mean (SEM). 
Statistical comparisons were performed by Two-way Analysis of 
Variance (ANOVA) for blood glucose analysis and Two–way ANOVA 
analysis. The results were considered to be significant when p values 
were less than 0.05 (p<0.05). Statistical calculations and graphs were 
prepared using Graph Pad Prism Version 6.00 for Windows (Graph 
Pad Software, San Diego, CA, USA).

Results 
Inhibitory effect of aqueous extract of B. ceiba young roots on 
glucose absorption in normal rats at different time intervals

The sample (G-AEBCYR) and the standard (G-CMC) solutions 
were administered orally by gastric tube into the Group-3 and Group-6 
rats, respectively. The blood glucose levels were measured at every 30 
min after loading both the solutions up to 180 min by glucometer. The 
G-AEBCYR solution gradually reduced the glucose level in blood and 
the maximum reduction was found to be 4.3 ± 0.27 mmol/L at 90 min, 
whereas the standard G-CMC solution decreased the maximum blood 
glucose level to 3.1 ± 0.42 mmol/L at 60 min Table 1. The G-AEBCYR 
reduced the blood glucose level of 37.26% and 13.73% at 90 and 180 
min, respectively, when compared to 0 min, whereas the standard 
G-CMC reduced the blood glucose level of 44.65% and 3.58% at 60 
and 180 min when compared to 0 min Figure 1. Each experiment was 
carried out thrice and results are presented as mean ± SEM (n=3).

Inhibitory effect of aqueous extract of B. ceiba young roots on 
sucrose absorption in normal rats at different time intervals

The Suc-AEBCYR and Suc-CMC solutions were ingested into 
Group-4 and Group-7 rats, respectively and blood glucose levels were 
measured at every 30 min after loading both the sample and standard 
up to 180 min. The Suc-AEBCYR solution reduced the blood glucose 
level of 5.3 ± 0.28 to 3.1 ± 0.17 mmol/L at 0 to 120 min, respectively. 
On the other hand, the Suc-CMC solution decreased the blood glucose 
level of 5.6 ± 0.28 to 4.2 ± 0.22 mmol/L at 0 min to 90 min, respectively 
Table 2. The Suc-AEBCYR showed 41.51% and 22.65% reduction of 
blood glucose level at 120 and 180 min, respectively, when compared 
to 0 min Figure 2. Each experiment was carried out thrice and results 
are presented as mean ± SEM (n=3).

Inhibitory effect of aqueous extract of B. ceiba young roots 
on starch absorption in normal rats at different time intervals

In case of starch, blood glucose levels were measured at every 30 
min after loading both the Sta-EBCYR and Sta-CMC solutions in 
Group-5 and Group-8 rats up to 180 min. The Sta-AEBCYR solution 
reduced the maximum blood glucose to 3. 2.4 ± 0.11 mmol/L from 0 
min to 180 min. On the other hand, the Sta-CMC solution decreased 
the maximum blood glucose level to 3.6 ± 0.41 mmol/L at 120 min 
Table 3. The percentage of reduction was found to be 38.99 and 6.78 
with Sta-CMC at 120 and 180 min, respectively, when compared to 0 

min. Interestingly, 56.37% reduction was observed by the Sta-AEBCYR 
at 180 min when compared to 0 min Figure 3. Each experiment was 
carried out thrice and results are presented as mean ± SEM (n=3).

Effects of aqueous extract of B. ceiba young roots on sGPT 
level in normal rats

The measurement of sGPT level among Groups (Group-1 to 
Group-5) was done and the data are presented in Table 4. The extract 
reduced the sGPT level for all types of carbohydrates. On the other 
hand, the standard CMC increased the sGPT level Table 4. The 
maximum reduction of the sGPT level by Suc-AEBCYR was found to 

Figure 1: Effect of AEBCYR on intestinal glucose absorption in normal rats. A 
significant difference (p<0.05 to p<0.01) was observed from 90 min to 180 min 
by comparing G-AEBCYR group with G-CMC group. Data were analyzed by 
ANOVA followed by Scheffe’s post-hoc tests. Results are presented as mean 
± SEM (n=3).

Blood glucose level (mmol/L)

Time
Treatment  Groups

G-CMC G-AEBCYR
0 min 5.6 ± 0.451   5.1 ± 0.44
30 min 4.7 ± 0.39 4.2 ± 0.21
60 min 3.1 ± 0.42 3.8 ± 0.24
90 min 4.6 ± 0.39 3.2 ± 0.22

120 min 5.4 ± 0.20 3.7 ± 0.32
150 min 5.4 ± 0.29 4.2 ± 0.37
180 min 5.4 ± 0.29              4.4 ± 0.39

1Each value is expressed as mean ± SEM (n=3). G-AEBCYR and G-CMC 
represent a mixture of glucose with aqueous extract of B. ceiba young roots and 
carboxyl methyl cellulose, respectively in a ratio of 3:2.

Table 1: Blood glucose level after loading the G-AEBCYR and G-CMC solutions 
in normal rats.  

Blood glucose level (mmol/L)

Time
                 Treatment  Group

Suc-CMC    Suc-AEBCYR
0 min 5.6 ± 0.281 5.3 ± 0.28

30 min 5.0 ± 0.20 4.6 ± 0.31
60 min 4.5 ± 0.18 4.0 ± 0.22
90 min 4.2 ± 0.22 3.6 ± 0.19

120 min 5.1 ± 0.32 3.1 ± 0.17
150 min 5.6 ± 0.40 3.5 ± 0.37
180 min 6.1 ± 0.36 4.1 ± 0.29

1Each value is expressed as mean ± SEM (n=3). Suc-AEBCYR and Suc-CMC 
represent a mixture of sucrose with an aqueous extract of B. ceiba young roots 
and carboxyl methyl cellulose, respectively in a ratio of 3:2.

Table 2: Blood glucose level after loading the Suc-AEBCYR and Suc-CMC 
solutions in normal rats.  
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be 87.27% when compared to CMC group Figure 4. Each experiment 
was carried out thrice and results are presented as mean ± SEM (n=3).

Effects of aqueous extract of B. ceiba young roots on sGOT 
level in normal rats

The comparison of sGOT level between experimental rats (Group-3 
to Group-5) and the standard rats (CMC group) is shown in Table 5. 
The glucose, sucrose and starch mixed AEBCYR reduced the sGOT 

level of 13.2 ±1.5, 10.3 ±1.3 and 11.0 ±1.1 IU/L, respectively; whereas 
the CMC increased the sGOT level when compared to the experimental 
rats Table 5. The Suc-AEBCYR solution reduced the sGOT level of 
62.55% when compared to CMC group Figure 5. Each experiment was 
carried out three times and results are presented as mean ± SEM (n=3).

Phytochemical analysis

Qualitative phytochemical analysis revealed the presence of 
fibers, alkaloid, cardiac glycosides, amino acids, phytosterol, steroid, 
carbohydrate, phenolic compound, tannin, saponin and flavonoids in 
aqueous extract of B. ceiba young root. This analysis also showed the 
presence of high concentration of soluble fibers in aqueous extract of B. 
ceiba young roots Table 6.

Discussion

The present study was geared towards exploring the potential 
ability of B. ceiba to inhibit key steps of carbohydrate digestion. The 
reduction of postprandial glycemia is always considered beneficial 
in any treatment from the point of view of cardiometabolic risk. 

Figure 2: Effect of AEBCYR on intestinal sucrose absorption in normal 
rats. A difference was significant (p<0.0001) from 120 min to 180 min by 
comparing Suc-AEBCYR group with Suc-CMC group. Data were analyzed 
by ANOVA followed by Scheffe’s post-hoc tests. Results are presented as 
mean ± SEM (n=3).

Blood glucose level (mmol/L)

Time
                 Treatment  Group

Sta-CMC Sta-AEBCYR
0 min 5.9 ± 0.191 5.5 ± 0.10

30 min 5.1 ± 0.18 4.6 ± 0.21
60 min 4.7 ± 0.27 4.2 ± 0.17
90 min 4.3 ± 0.39 4.0 ± 0.25
120 min 3.6 ± 0.41 3.2 ± 0.28
150 min 4.7 ± 0.30 2.8 ± 0.16
180 min 5.5 ± 0.18 2.4 ± 0.11

1Each value is expressed as mean ± SEM (n=3). Sta-AEBCYR and Sta-CMC 
represent a mixture of starch with an aqueous extract of B. ceiba young roots and 
carboxyl methyl cellulose, respectively in a ratio of 3:2.

Table 3: Blood glucose level after loading the Sta-AEBCYR and Sta-CMC solutions 
in normal rats.

Figure 3: Effect of AEBCYR on intestinal starch absorption in normal rats. A 
significant difference (p<0.0001) was observed from 150 min to 180 min by 
comparing Sta-AEBCYR group with Sta-CMC group. Data were analyzed by 
ANOVA followed by Scheffe’s post-hoc tests. Results are presented as mean 
± SEM (n=3).

Groups sGPT (U/L)
Normal 37.6 ± 4.01

CMC 54.2 ± 2.8
G-AEBCYR 12.0 ± 0.93

Suc-AEBCYR 6.9 ± 0.84
Sta-AEBCYR 10.2 ± 0.98

1Each value is expressed as mean ± SEM (n=3). G-AEBCYR, Suc- AEBCYR and 
Sta-CMC represent a mixture of glucose, sucrose, and starch with an aqueous 
extract of B. ceiba young roots in a ratio of 3:2. CMC represents carboxyl methyl 
cellulose.

Table 4: sGPT level in normal, standard and carbohydrates mixed AEBCYR rats.

Figure 4: Effect of AEBCYR on sGPT level in normal rats. A significant 
difference (p<0.0001) was observed by comparing AEBCYR mixed 
carbohydrates (G-AEBCYR, Suc-AEBCYR, and Sta-AEBCYR) with the CMC 
for 24 hour treatment. CMC group shows the less significant value (p<0.05) 
compared with normal group. Data were analyzed by ANOVA followed by 
Scheffe’s post-hoc tests. Results are presented as mean ± SEM (n=3).

Groups sGOT (U/L)
Normal 36.8 ± 3.01

CMC 27.5 ± 1.7
G-AEBCYR 13.2 ± 1.5

Suc-AEBCYR 10.3 ± 1.3
Sta-AEBCYR 11.0 ± 1.1

1Each value is expressed as mean ± SEM (n=3). G-AEBCYR, Suc-AEBCYR, and 
Sta-CMC represent a mixture of glucose, sucrose, and starch with an aqueous 
extract of B. ceiba young roots in a ratio of 3:2. CMC represents carboxyl methyl 
cellulose.

Table 5: sGOT level in normal, standard and carbohydrates mixed AEBCYR rats.
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The present study demonstrated the effect of aqueous extract of B. 
ceiba young roots on different forms of carbohydrate absorption. 
Data obtained from this experiment showed that the absorption of 
all carbohydrates was reduced by the extract. The monosaccharide 
(glucose) absorption was reduced to 69.56% by G-AEBCYR compared 
to G-CMC at 90 min Figure 1. Similarly, disaccharide (sucrose) and 
polysaccharide (starch) absorption were reduced potentially to 60.78% 
and 43.63% at 120 min and 180 min, respectively Figures 2 and 3. The 
aqueous extract containing soluble fibers formed viscous gel in the 
intestinal water. They bypass the digestion of the small intestine and 
are very easily fermented by the microflora of the large intestine [36]. 
On the other hand, viscous fibers of this extract enhanced the viscosity 
of lumen as well as might protect the starch from enzymatic attack. 
Dietary carbohydrates contain polysaccharides, monosaccharide and 
basic sugars such as glucose, fructose, galactose are straight forwardly 
taken up by intestinal epithelial cells [37].

Glucose adsorption is the physical phenomenon where glucose 
particles get adsorbed onto the fiber’s surface. The adsorption of glucose 
blocks glucose uptake into the blood [38]. Several studies reported that 
the flavonoids, tannins, and alkaloids present in the medicinal plants 
strongly inhibit the alpha amylase [39]. Phytochemical analysis of this 
plant Table 6 showed the presence of flavonoids, tannins and alkaloids. 
sGPT level of CMC group was increased Figure 4 than all other groups. 

For G-AEBCYR, Suc-AEBCYR and Sta-AEBCYR group, the sGPT 
level were decreased to 77.85%, 87.26%, 81.18%, respectively compared 
to CMC group Figure 4. In case of sGOT level, the G-AEBCYR, Suc-
AEBCYR and Sta-AEBCYR solutions reduced the glucose level of 52%, 
62% and 60%, respectively compared to CMC solution Figure 4. It has 
been reported that water soluble tannin might be bound or separately 
stay with aqueous fibers [40]. Moreover, flavonoids are present in 
aqueous extract because it is soluble in polar solvent [41]. This aqueous 
extract of B. ceiba roots contains flavonoids and tannins which are 
natural antioxidants and scavenge off free radicals. Moreover, Patel 
et al. reported that flavonoids of B. ceiba showed cardioprotective 
activity [34]. The aqueous extract of B. ceiba young roots acts as 
cardioprotective by detecting the reduced levels of sGPT and sGOT. 
Our results are consistent with the previously published data [34,41].  

Conclusion
The study shows the inhibition of carbohydrate absorption by 

aqueous extract from the intestine of normal rats after ingestion of 
G-AEBCYR, Suc-AEBCYR and Sta-AEBCYR solutions. The starch 
absorbed slowly through the normal rat intestine after ingestion of 
Sta-AEBCYR solution. The root extracts also showed a remarkable 
decrease of sGPT and sGOT levels, which indicates hepatoprotective 
activity on normal rat. These hypoglycemic and hepatoprotective 
activities were due to presence of phytochemical constituents (alkaloid, 
glycoside, saponin, flavonoid and soluble fibers). So, B. ceiba young 
roots may take with dietary meal to prevent glucose absorption from 
the small intestine into blood, which may provide a new approach to 
prevent glucose absorption and manage type 2 diabetes mellitus and 
obesity. Further studies are warranted to isolate and characterize the 
active polyphenol compound that may be used as a candidate drug in 
diabetes.    
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Figure 5: Effect of AEBCYR on sGOT level in normal rats. A significant 
difference (p<0.0001) was found by comparing AEBCYR mixed carbohydrates 
(G-AEBCYR, Suc-AEBCYR, and Sta-AEBCYR) with the CMC group for 
24 hour treatment. CMC group shows the less significant value (p<0.05) 
compared with normal group. Data were analyzed by ANOVA followed by 
Scheffe’s post-hoc tests. Results are presented as mean ± SEM (n=3).

No. of 
Tests

Name of the 
phytochemicals Name of Tests AEBCYR

1 Carbohydrate Benedicts test ++
2 Saponin Foam test -
3 Flavonoids Ferric chloride test +
4 Phenolic compound & tannin Ferric chloride test +
5 Fiber Solubility test +++
6 Steroid Spot test +
7 Phytosterol Salkowski’s test ++
8 Amino acids Ninhydrin test +
9 Fixed oils & fatty acid Spot test -

10 Cardiac glycosides Keller-Killani test ++
11 Alkaloid Wagners test +

+ve & -ve represent the presence & absence of phytochemicals in AEBCYR 
(aqueous extract of B. ceiba young roots).  

Table 6: Phytochemical constituents of aqueous extract of AEBCYR.
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