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Abstract

Diabetes mellitus (DM) is a metabolic disorder which result from either absolute or relative insulin deficiency and
may lead to dysfunction in some organ systems. Pancreatic a- glucosidase and a- amylase inhibition are an effective
strategy to decrease levels of postprandial hyperglycemia through starch control breakdown. The aim of the study
is to assess the in vitro antidiabetic activities of fractions from Daucus carota seed extract, a plant used traditionally
for the treatment of diabetes mellitus. The aqueous extract (AQE) of Daucus carota seed was partitioned in ethyl
acetate (EAE), n - hexane (HEX) and diethyl ether (DEE) to obtain the various fractions. The AQE and EAE expressed
significant a - amylase inhibitory activity with I1Cso values of 637.0+18.6 pg/mL and 603.0+25.8 pg/mL respectively.
AQE, EAE, HEX and DEE expressed a - glucosidase inhibitory activity with ICso value of 135.85+1.21, 147.59+0.57,
132.64+1.17, and 143.56%0.49 pg/mL respective compared with acarbose (ACA) with 5.42+0.20 pg/mlL.
Furthermore, DEE fraction expressed inhibitory effects on % glucose uptake in yeast cell comparable with
metronidazole. All Daucus carota fractions expressed various inhibitory effects on haemoglobin glycosylation at a
concentration of 200 - 1000 pg/mL. The results show that fractions from the aqueous seed extract of Daucus carota
possess in vitro antidiabetic potentials with EAE and HEX fractions having most promising inhibitory activities
against a-amylase and a-glucosidase respectively.
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1.0 Introduction

Diabetes mellitus (DM) is a metabolic disorder with disturbances in
carbohydrate, fat and protein metabolism characterized by a chronic
hyperglycemic conditions. DM may result from either absolute or
relative insulin deficiency and may lead to dysfunction in some organ
systems (WHO, 2009). DM has shown a tremendous increase in
occurrence through their transition from epidemiology studies in a
recent study (Uloko et al.,, 2018). DM has also pose real challenges to
the health sector through finances and budgeting (Uloko et al., 2018).
Recent prevalence figures published by International Diabetes
Federation (IDF) indicated about 463 million adults are living with DM
worldwide, with 1 in 2 (about 232 million) living with diabetes
undiagnosed and about 4.2 million deaths (International Diabetes
Federation, 2019). Due to the developing economy of Africa and Asia,
their economy contributes a significant fraction of the observed
prevalence figures. More so, there are concerns arising from the
complications of DM alongside the observed increased prevalence of
the disease (Uloko et al, 2008). Effective management and treatment
of DM are therefore of immense importance and area of research.

Daucus carota L. (Carrot) is an important crop from the family
Apiaceae with worldwide distribution. Carotenoids and anthocyanins
are among the major antioxidant pigments found in carrots (Olatunde
etal., 2020). Traditionally, D. carota seed are used to treat a spectrum
of diseases, including DM which is associated with oxidative stress and
hyperlipidaemia (Khaki, 2011; Pouraboli and Ranjbar, 2015, Tijjani et
al., 2020a; 2020Db). Furthermore, the seeds have analgesic (Vasudevan
et al, 2010), anti-inflammatory (Vasudevan et al, 2010),
hepatoprotective (Singh et al.,, 2012), in vitro and in vivo antioxidant
activities (Tijjani et al, 2020a; 2020b; 2020c). Medicinal plant is
moving from a simple to diverse used with a large number of
researches reporting the benefits of whole plants and specific
components in them for medicinal usage. Their components haven’t
reported side effects, which have been earlier, reported by synthetic
drugs, making traditional plant based treatments preferred choice for
treatment of diseases (Tijjani et al, 2017). The present studies
evaluated the in vitro antidiabetic activities of the various fractions of
Daucus carota seed.

2.0 Experimental

Plant Material

Daucu scarota L. seeds were purchased from AlheriManoma, Musty
Agroallied Nigeria, LTD and were identified by Mr Azila Joseph, a
curator with the Federal College of Forestry, Jos, Plateau state and a
voucher specimen with the number FH] 288 was deposited.

Chemicals and Reagents

Sucrase, o - amylase, a - glucosidase and 3, 5-dinitrosalicylic acid
(DNSA) were purchased from Sigma-Aldrich, Germany. Glucose kit
was purchased from Randox Laboratory. All other reagents used were
of analytical grade.

Preparation of Aqueous Carrot Seed Extract

Daucus carota L. seed was pulverized into powder and 190 g of the
powder was dissolve in 1900 mL of distilled water for 24 hours. The
aqueous extract (AQE) was filtered using Whatman filter paper (No 1).
The filtrate was concentrated at 40°C using a rotary evaporator.

Partitioning of Crude Aqueous Extract

The aqueous extract was partitioned in water (100 mL) and ethyl
acetate (EAE, 200 mL) in a separation funnel. The various partitioned
fractions (EAE and Aqueous EAE) was concentrated at 40°C using a
rotary evaporator to obtain the ethyl acetate (EAE) and aqueous
extract. The procedure was repeated for n - hexane (HEX) and diethyl
ether (DEE) by partitioning the aqueous fractions obtained from each
step of extraction.

a-amylase Inhibition Assay

A 500 pL of AQE, EAE, HEX, DEE and acarbose (ACA) at 100 - 1000
pg/mL was added to 500 pL of phosphate buffer (0.02 M, pH 6.9)
containing sodium chloride (6 mM) and a-amylase (0.5 mg/mL; 0.04
units Porcine Pancreatic a-amylase (PPA)) solution and incubated for
10 min at 37°C. After which, 500 pL of starch solution (0.5%) in sodium
phosphate buffer (0.02 M, pH 6.9) was added to each tube and
incubated for 10 min at 37°C. The reaction was stopped by adding 1
mL of 3, 5-dinitrosalicylic acid (DNSA) colour reagent. The reaction
mixture was incubated in a boiling water bath for 5 min, cold to room
temperature and then diluted with 10 mL distilled water. The
absorbance was measured at 540nm. Control represent 100% enzyme
activity and was conducted by replacing fraction and standard with
vehicle (Kuppusamy et al., 2011).

a-glucosidase Inhibition Assay

a-glucosidase inhibitory assay was determined by incubating 1 mL
solution of starch substrate (2 % w/v) with 1 mL Tris buffer (0.2 M, pH
8.0) and various concentrations of AQE, EAE, HEX, DEE and acarbose
(ACA) at 37°C for 5 min. The reaction was initiated by adding 1 mL of
a-glucosidase enzyme (1 U/mL) to it followed by incubation at 37°C
for 10 min. The reaction was stop by heating the reaction mixture for
2 min in boiling water bath. The amount of glucose liberated was
measured using glucose oxidase peroxide method (Andrade-Cetto et
al., 2008; Kuppusamy et al., 2011).

Determination of Glucose Uptake in Yeast Cells

Commercial baker’s yeast was dissolve in distilled water and subjected
to centrifuge repeated at 3000g for 5 min, until a clear supernatant
fluids is obtained. From the suspension mixture a 10% (v/v) was
prepared in distilled water. AQE, EAE, HEX, DEE and metronidazole
(200-1000 pg/mL) were pipetted to 1 mL of glucose solution (5, 10, 25
mM) and incubated for 10 min at 37°C. Reaction was initiated by
adding 100 pL of the prepared 10% yeast suspension followed by
vortexing and incubation at 37°C for 60 min. The preparation were
centrifuged at 2500g for 5 min and amount of glucose estimated in the
supernatant using glucose oxidase method (Cirillo, 1962).
Metronidazole was used as reference drug.
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Inhibition of Haemoglobin Glycosylation

To 1 mL of haemoglobin solution, 25uL of gentamycin and 25pL of
AQE, EAE, HEX, DEE and gentamycin was pipetted into a test tube. The
reaction was initiated by the addition of 1 mL of 2% glucose in
phosphate buffer (0.01M, pH 7.4) and incubate at room temperature
in the dark. The concentrations of glycated haemoglobin at the
incubation period of 0, 24 and 72 hours was estimated
spectrophotometrically at 443nm (Adisa et al, 2004).

Data Analysis

Data are presented as mean #* standard error of mean (SEM) following
Duncan multiple range test using SPSS version 20, SPSS Inc., Chicago.
IL, USA. The significant values were determined at p<0.05.

3.0 Results and Discussion

The fractions obtained express significant in vitro antidiabetic
properties. AQE and EAE expressed a - amylase activities with ICso
values of 637.0£18.6pg/mL and 603.0+25.8ug/mL (Table 1).
However, HEX, and DEE expressed a - amylase inhibitory activities
greater than 1000pg/mL compared with acarbose with ICso values of
7.24+0.8ug/mL. The ICso values for a - glucosidase of the various
fraction ranges between 132 - 148ug/mL with HEX having the least
ICso value 132.64+1.17pg/mL (Table 2). The fractions expressed
different inhibitory effects on glucose uptake by yeast. At the
concentration rang of 200 - 1000pg/mL, AQE, EAE, HEX and DEE
expressed 18.96+6.68%, 38.93+16.20%, 36.16+7.41%, and
21.59+2.43% inhibitory effects at glucose concentration of 20mg/mL
(Table 3) compared with 18.89+£3.39% for reference drug
metronidazole. Incubation of the fractions for 0, 24 and 72 hours
inhibited the formation of glycated haemoglobin at 2, 10 and 20mg/mL
concentration of haemoglobin (Tables 4 - 6).

Table 1: In vitro a-amylase inhibitory activities of Daucus carota seed extracts

a-amylase activities

ACA AQE EAE HEX DEE
Conc. % Conc. % Conc. % Conc. % Conc. %
(ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
2 18.53 200 36.25 200 31.45 200 12.18 200 12.26
4 29.06 400 36.93 400 32.20 400 21.75 400 13.84
6 38.46 600 41.74 600 37.20 600 25.53 600 20.96
8 60.82 800 42.96 800 42.52 800 29.73 800 22.57
10 68.66 1000 44.41 1000 45.18 1000 30.68 1000 24.00
*[Cso = *[Cso = *[Cso = *[Cso = *[Cso =
7.2+0.82 637.0+18.6P 603.0£25.8P >1000¢ >1000¢

ACA = Acarbose, AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract, ICso = Half maximal inhibitory concentration
*Values are mean * Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)

Table 2: In vitro a-glucosidase inhibitory activities of Daucus carota seed extracts

a-glucosidase activities

ACA AQE EAE HEX DEE
Conc. % Conc. % Conc. % Conc. % Conc. %
(ng/mlL) (ng/mlL) (ng/mL) (ng/mL) (ng/mL)
2 36.73 200 200 200 200
94.87 90.66 95.31 91.36
4 46.53 400 400 400 400
95.00 90.79 95.35 92.32
6 48.27 600 600 600 600
95.09 91.01 95.44 92.94
8 55.88 800 800 800 800
95.61 91.01 95.66 93.16
10 60.64 1000 1000 1000 1000
96.36 91.58 95.83 93.42
*[Cso = *[Cso = *[Cso = *ICso = *[Cso =
5.42+0.202 135.85+1.21b 147.59+0.57¢ 132.64+1.17¢ 143.56+0.49¢

ACA = Acarbose, AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract, ICso = Half maximal inhibitory concentration
*Values are mean * Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)
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Table 3: Glucose uptake by yeast

Glucose uptake (%)

Glucose 2 mg/mL 10 mg/mL 20 mg/mL 2 mg/mL 10 mg/mL 20 mg/mL
concentration
o
200 45.82+4.12 46.76+7.09 52.97+2.237 44.33+2.500 47.10+6.752 12.55+3.642
400 28.88+0.542 27.67+8.77 31.58+3.37% 42.78+0.672 41.23+11.542 30.63+13.36"
600 55.20+13.23¢ 30.90+2.83 24.70+8.77> 45.14+1.15 45.75+3.647 38.73+17.72
800 46.63+16.40° 34.21+1.962 10.1247.420 47.77+17.54 44.33+2.50¢ 30.90+2.70°
1000 41.03£4.722 31.04£17.68 18.96£6.68 46.56+13.092 48.79+4.122 38.93£16.20°
Fractions (ug/mL) HEX DEE
200 56.00+5.39° 4183558 28.20+5.28¢ 47.36:8.42 46.28+8.99 19.04+8.350
400 14.70+9.850 28.47+5.344 24.29+4.98 28.20+5.28" 17.54+3.60¢ 36.43+7.472
600 28.34+8.10 57.75+9.84" 17.13£9.012 17.27+3.54¢ 25.5046.73¢ 61.53+8.62"
800 17.139.01° 33.60+3.39° 41.16+5.94> 18.21+4.75¢ 46.82+8.10° 33.87+3.440
1000 33.46+8.86" 14.84+4.84 36.16+7.41° 40.75+5.35 19.44+6.94 21.59+2.43
Standard drug Metronidazole
1000 pg/mL 14.84+4.80° 28.21£5.13" 18.8943.39¢

AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract
Values are mean * Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)

Table 4: Inhibition of haemoglobin glycosylation at zero hour of incubation

Glucose

Inhibition of haemoglobin glycosylation (%, 0 hour)

concentration 2 mg/mL 10 mg/mL 20 mg/mL 2 mg/mL 10 mg/mL 20 mg/mL
oty

200 28.27£1.072 36.94+4.182 36.94+12.312 34.48+1.282 12.42+6.212 24.73+18.312
400 22.38+10.602 23.45%2.68P 24.20%3.642 34.48+7.282 37.90+3.43b 30.30+11.672
600 33.08+2.46° 31.37+2.682 10.92+1.21b 32.76x3.852 29.44+3.752 11.03+4.18°
800 23.66%11.242 25.70+£2.78b 20.66+7.602 38.54+4.71a 18.52+2.032 28.91+2.36°
1000 26.23x18.312 17.02£12.31P 26.23%4.392 24.20£11.562 22.81%3.102 15.20£7.71b
(/L) Hex -

200 47.86+4.542 49.79+3.322 48.93£1.182 28.69+14.992 9.64+1.932 20.24+4.822
400 47.43+5.032 25.80+15.102 27.30£17.672 31.37+15.522 31.66x20.80° 7.28£0.43b
600 33.62x1.71° 43.15+1.182 37.90+16.702 20.56£6.422 16.57+2.86¢ 13.67+0.89¢
800 51.93%4.752 44.11+3.002 37.26x3.432 10.81+6.96° 22.06x11.78> 18.60+1.53¢
1000 37.15x2.46P 32.12x7.92b 26.12+9.422 10.17£3.53b 26.87+2.25b 21.09+2.892
Standard drug Gentamycin

30 pg/mL 6.42+1.832 6.20£1.952 6.63+1.162

AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract
Values are mean * Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)
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Table 5: Inhibition of haemoglobin glycosylation at twenty-four hours of incubation

Inhibition of haemoglobin glycosylation (%, 24 hours)

Glucose

concentration 2 mg/mL 10 mg/mL 20 mg/mL 2 mg/mL 10 mg/mL 20 mg/mL
200 12.39+7.872 12.82+1.192 16.06+1.112 22.74+3.562 12.07+3.662 17.89+1.222
400 17.35+5.502 26.29+4.96b 10.67+2.052 7.00+4.20° 15.84+4.62 9.81+7.222
600 23.28+8.412 10.78+8.842 25.65+2.372 14.22+1.72¢ 18.64+3.992 21.34+4.09>
800 1.08+0.43° 3.13+2.48¢ 19.07+10.452 13.15+7.97¢ 32.05+4.32b 16.81+9.052
1000 2.05%1.62b 15.84+13.252 10.88+1.544 15.84+10.882 15.09+7.974 5.82+5.17¢
f:g;:;"ss HEX DEE
200 15.59+3.382 11.42+0.432 20.91£12.502 28.88+15.732 10.34+1.942 20.37+4.202
400 19.40+0.222 26.72+13.152 32.44+5.192 31.57+16.272 28.34+3.81" 6.68+0.43P
600 17.24+6.902 13.58+8.842 6.36+1.19° 15.41+1.83b 8.62+5.82¢ 8.73+5.28b
800 10.02+3.342 5.39+1.29b 12.72+2.80¢ 10.24+7.00b 21.55%11.852 14.33+6.572
1000 18.21+11.312 14.66x11.422 10.78+1.94¢ 9.59+£3.56¢ 27.69+2.26P 21.23+2.262
Standard drug Gentamycin
30 pg/mL 23.92+2.412 14.95+6.972 13.14+6.552
AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract
Values are mean # Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)
Table 6: Inhibition of haemoglobin glycosylation at seventy-two hours of incubation
Inhibition of haemoglobin glycosylation (%, 72 hours)

cG(l)llllizfliration 2 mg/mL 10 mg/mL 20 mg/mL 2 mg/mL 10 mg/mL 20 mg/mL

ety

200 15.06+2.132 18.32+4.042 19.57+8.782 42.91+£7.942 13.66+2.732 18.24+4.10a

400 12.74+5.712 11.48+3.462 12.30+4.39 22.96+5.900 9.52+2.49> 17.75+7.092

600 17.19+2.92a 7.59+2.33b 15.37+6.59 9.41+7.65¢ 15.43+6.652 16.04+3.162

800 18.57+7.652 33.75+6.40¢ 34.19+8.77" 7.38+4.50¢ 16.29+4.032 14.81+6.904

1000 39.21+2.57" 39.52+7.82¢ 28.04+7.512 9.16+1.25¢ 13.68+7.902 26.27+7.642

f;;;f;oss HEX DEE

200 36.57+3.832 6.46+1.692 22.88+6.612 35.26+12.082 31.22+14.572 27.42+2.692

400 25.22+8.442 43.48+7.67° 36.20+8.64" 18.32+6.27° 26.16%x12.992 13.80+2.13%

600 30.99+7.302 17.86+1.932 17.74+3.852 18.32+£3.92b 15.43+11.67° 3.26+0.63¢

800 22.08+2.512 5.27+1.752 43.16+5.25P 22.33+£3.05b 5.90+3.26¢ 11.52+1.49>

1000 23.88+6.982 16.44+2.252 28.11+8.71° 11.42+1.51° 45.80+£6.022 12.34+1.55P

Standard drug Gentamycin

30 pg/mL 12.04+1.752 24.21+3.81b 21.70+2.64>

AQE = Aqueous extract, EAE = Ethyl acetate extract, HEX = n-hexane extract, DEE = Diethyl ether extract
Values are mean * Standard Error of Mean (SEM, triplicated determination), Values with different superscripts are significantly different (p<0.05)

4.0. Discussion

Diabetes mellitus (DM) are among the common disorders of the
endocrine system resulting in metabolic disorders and which further
leads to multiple organ damage syndrome. The inhibition of key
enzymes such as a-amylase and a-glucosidase which are involved in
the digestion of carbohydrates can significantly lower observed

postprandial increases of blood glucose after a mixed diet. The
inhibition of these key enzymes are important strategy in the
management of the level of postprandial blood glucose in type 2
diabetic patients and among borderline patients (Ali et al, 2006). a-
amylase inhibitors including voglibose, miglitol and acarbose (a
reference drug use in the present study) are among clinical drugs use
as treatment, but their prices are high and clinical side effects are
reported (Khoo, 2017). More so, intestinal a-glucosidases are key
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enzyme for carbohydrate digestion that are located at the epithelium
of the small intestine. a- glucosidase are key enzymes recognized as a
therapeutic target for the modulation of postprandial hyperglycemia,
the initial metabolic abnormality observed in Type 2 DM (Scott et al,
2000).

The in vitro a-amylase and a-glucosidase inhibitory studies
demonstrated that Daucus carota extract has both o- glucosidase and
a-amylase inhibitory activities. The percentage inhibition at 200, 400,
600, 800 and 1000ug/mL concentrations of plant extract showed a
concentration dependent percentage inhibition (Table 1 and Table 2).
a - amylase inhibitors are also called starch blockers since they
prevent or slow down the absorption of starch mainly by blocking the
hydrolysis of 1, 4-glycosidic linkages of starch during digestion and
other oligosaccharides into maltriose, maltose and other simple sugars
(Wadkar et al, 2008). In the study, the ethyl acetate (EAE) and n-
hexane (HEX) extract expressed higher a- amylase inhibitory and a-
glucosidase inhibitory activities. In the study acarbose was used as the
positive control, it inhibited the a-amylase activity and a- glucosidase
inhibitory activities better when compared with the extracts. The
results obtained from the study indicated that the ethyl acetate and n-
hexane fractions are also potent o-amylase and o- glucosidase
inhibitions.

Glycosylated haemoglobin (glycohaemoglobins) are formed when
a ketoamine reaction occurs between the N-terminal amino acid of
the B chain of haemoglobin and glucose. Glycohaemoglobins level is
important indicators for long-term blood glucose control (McCowen
and Smith, 2005). The results suggest that the plant extract inhibits the
binding of glucose to haemoglobin with evidence from the glycated
haemoglobin assay (Table 4 - 6). Advance glycation end product
(AGEs) is a known source of free radicals in diabetes, and their
accumulation aggravates the state of an increased oxidative stress in
DM (Adisa et al, 2004). Thus, hindering the formation of AGEs implies
decreased levels of free radicals in diabetes, and could reduce further
diabetic complication. In management of diabetic mellitus, reducing
properties of monosaccharides are important. More so, direct
glycosylation reactions of monosaccharide lead to enolize, reduce
molecular oxygen and yielding hydrogen peroxide, a-ketoaldehydes
and free radical intermediates (Wolff and Dean, 1987). The occurrence
of this process in vivo, contributes significantly to the elevated plasma
peroxides levels in diabetics complication and may contribute to
protein modification reactions perform with glucose in vitro.

The mechanism of glucose transport across the cell membrane of yeast
has received attention, and are utilized as in vitro screening methods
for various compounds/medicinal plants to access their
hypoglycaemic potentials (Maier et al, 2002). The results of the
present study revealed that Daucus carota extract decrease glucose
uptake in yeast cells at various glucose concentrations of 5, 10 and 20
mg/mL. This was measured by the amount of glucose remaining in the
medium after a specific time which serve as an indicator of glucose
uptake by the yeast cells (Ahmed and Urooj, 2010). Recent studies by
Teusink et al. (1998) on the means of transport of non-metabolizable
sugars and glycosides across yeast cell membrane indicates that the

sugars are transported across membranes through stereospecific

membrane carriers. Saccharomyces cerevisiae glucose transport are
extremely complex and generally, it is suggested that glucose are
transported across yeast cells by a facilitated diffusion process
(Teusink et al, 1998). Facilitated carriers process are specific types of
process that transport solutes (glucose) down concentration gradient.
The effective transport is only attained when there is effective removal
of intracellular glucose (Teusink et al, 1998). Thus, glucose transport
will occur only if the intracellular glucose is effectively reduced by the
means of their utilization for metabolic processes. The present study,
suggests that Daucus carota seed extract is capable of inhibiting
glucose uptake, which in turn suggests that it can regulate glucose
uptake through the control of blood glucose levels as also suggested by
Ahmed et al. (2009).

Medicinal plants and their products usually contain phytochemicals
which includes phenolic, flavonoids, terpenoids, coumarins and some
other constituents, which help in controlling blood glucose levels.
Thereby, the serve as alternative medicines to treat diabetes due to the
presences of relevance chemical composition. AQE and DEE of Daucus
carota contains flavonoids, alkaloids, saponins, steroids, tannins and
phenols (Tijjani et al., 2019). The maintenance of plasma glucose levels
for an extended period of time under a variety of dietary conditions is
an important and closely regulated processes (Nair et al, 2013).
Presence of fibers in diet, along with some phytochemicals are
important in combating diabetes disorders, through several proposed
mechanisms which could include enhancing insulin releasing activity,
manipulation of glucose transporters, inhibition of carbohydrate
metabolizing enzymes and -cell regeneration (Jenkins et al. 1978;
Lopez et al. 1996; Sairam and Urooj, 2013).

Conclusion

The results show that fractions from aqueous seed extract of Daucus
carota possess in vitro andiabetic potentials with ethyl acetate (EAE)
and n-hexane (HEX) fractions having most promising inhibitory
activities against a-amylase and a-glucosidase respectively. The
fractions decreased % glucose uptake by yeast, however, not in the
same manner with metronidazole and prevented haemoglobin
glycosylation which were however, lower in most cases when
compared with gentamicin. Further studies may ascertain the
observed preventive haemoglobin glycosylation activities in vivo.
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