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Abstract

To examine the possible therapeutic value of some common vegetable peels, ethanolic extracts of Beta vulgaris, Daucus

carota, Ipoema batatas, Pisum sativum and Raphanus sativus were evaluated for their potential in ameliorating hyperg-

lycemia in mice. In a preliminary study, five separate experiments were conducted to examine their serum glucose and hep-

atic lipid peroxidation (LPO) lowering efficacy in normoglycemic mice. In the pilot experiment, the effective and safe dose

of each peel extract was administered for 15 days in alloxan induced diabetic mice and the alterations in serum glucose, in-

sulin, hepatic LPO, superoxide dismutase (SOD) and catalase (CAT) were evaluated. Peel extracts of I. Batatas and D.

carota proved to be antihyperglycemic in nature as both could markedly reduce the serum glucose and hepatic LPO with an

increase in SOD, CAT and serum insulin levels. These effects were well correlated with polyphenolic and flavonoids con-

tents of the peel extracts.
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Introduction

Diabetes  mellitus  is  prevalent  in  all  parts  of  the

world and the number of patients suffering from this disor-

der is rapidly increasing. The global burden of diabetes is ris-

ing, with developing countries like India being significantly

affected. This increase is primarily driven by higher rates of

overweight/obesity  and  unhealthy  lifestyles.  In  2019,  there

were an estimated 77 million people with diabetes in India,

a number expected to surpass 134 million by 2045. Alarm-

ingly, about 57% of these individuals are undiagnosed [1]. It

is estimated that approximately 3% of the population world-

wide are affected by this disease [2]. For a long time, diabet-

ics have been treated with the extracts of several medicinal

plants based on the folklore medicine [3]. As synthetic anti-

diabetic drugs are often believed to produce side effects [4],

the search for more effective and safer hypoglycemic agents

has continued to be an important area of active research.

Fruits and vegetables are considered as rich source

of  natural  antioxidants  like  polyphenols  and  flavonoids  as

well as dietary fibers. Therefore, consumption of fruits and

vegetables are thought to be beneficial from health point of

view [5].  Their peels  are also gradually emerging as poten-

tial  source  of  antioxidants  with  possession  of  rich  amount

of  flavonoids,  polyphenolics,  ascorbic  acid  and  dietary

fibers [6-10]. In fact, many of the plant extracts are reported

to  be  antiperoxidative  in  nature  [11-13].  While  lots  of

studies have been made on the medicinal  values of  herbs/-

plants  in  general,  only  limited  investigations  are  there  on

the peels ameliorating diabetes mellitus/hyperglycemia. Al-

though on fruit peels some recent reports indicate their pos-

sible  hypoglycemic  and  anti-oxidative  properties  [14-17],

on vegetable peels, scientific studies are mostly restricted to

their  anti-oxidative  values  [18-23].  On  the  anti-hyperg-

lycemic  potential  of  vegetable  peels  only  two  reports  are

available so far [24,25]. Therefore, the objective of the pre-

sent study was to investigate the hitherto unknown hypog-

lycemic nature, if any, of the peels of some commonly used

vegetables,  which  are  otherwise  thrown  away  as  kitchen

wastes,  in  the  prevention  of  chemically  induced  diabetes

mellitus  and  associated  changes  in  hepatic  lipid  peroxida-

tion and antioxidant system. The study is based on the previ-

ous experiments where initially 14 vegetable peels were cho-

sen  and  dose  was  standardized  thereafter  further  studies

conducted.  The  Research  work  started  taking  14  vegetable

peels having some literature over antidiabetic potential. Al-

so, the vegetables which can be peeled off were required so

these were selected, which were further screened and finally

these 5 vegetable peels were taken to study further.

Materials and Methods

Animals and Diets

Healthy  colony  bred  Swiss  albino  male  mice  (2

months old, weighing 28 ± 2 gm) were housed in polypropy-

lene cages under constant temperature (27 ± 1 ºC) and pho-

to  schedule  (14  h  light  &  10  h  dark).  They  were  provided

with mice feed (Golden feeds, New Delhi, India) ad libitum

and  had  free  access  to  drinking  water.  Standard  ethical

guidelines for maintenance and handling of  animals  of  the

Committee  for  the  Purpose  of  Control  and  Supervision  of

Experiments on Animals (CPCSEA), Ministry of Social Jus-

tice  and  Empowerment,  Government  of  India  were  fol-

lowed.

Chemicals

Alloxan  (2,  4,  5,  6-tetraoxypyrimidine),  tricar-

boxylic acid (TCA) and thiobarbituric acid (TBA) were ob-

tained  from  E.  Merck,  Mumbai,  India,  radioimmunoassay

(RIA) kit for serum insulin was supplied by Bhabha Atomic

Research Centre (BARC),  Mumbai,  India.  Pyrogallol,  sodi-

um  dodecyl  sulphate  (SDS)  and  all  other  chemicals  were

purchased from Loba Chemicals, Mumbai, India.

Peel Extracts Preparation

Fresh vegetables such as Beta vulgaris (BV), Dau-

cus carota (DC), Ipoema batatas (IB), Pisum sativum (PS)

and Raphanus sativus  (RS) were collected from the local

market, Indore.

Vegetables were cleaned properly and were peeled

off.  Peels  were  shade-dried,  pulverized  and  their  50  %

ethanolic  extracts  were  prepared  as  done  earlier.  In  brief,

peels  were  removed  from  the  vegetables,  shade-dried  for

one week and pulverized with the help of an electric grinder

to get a free flowing powder. The dry powder was subjected

to  extraction  with  50%  ethanol  (v/v)  at  room  temperature

(RT) for 24 h [23].  The extract was filtered through What-



3

JScholar Publishers J Med Plant Herbs 2025 | Vol 4: 101

man filter No. 1 and was dried at 37°C. The powder so ob-

tained  was  dissolved  in  double-distilled  water  (DDW)  to

prepare  different  concentrations  of  the  test  material.

Experimental Design

Effects of peel extracts in normoglycemic male mice

Five separate experiments, each involving one test

peel,  were  conducted  to  evaluate  the  effect  of  the  five  test

materials  in  the  alterations  in  serum  glucose  and  hepatic

LPO in normoglycemic mice. In experiment 1, while group

1 animals receiving the vehicle (0.1 ml DDW) served as con-

trol; animals of group 2 and 3 were administered with 1000

& 500 mg/kg/day of BV extract. After 15 days of treatments

overnight fasted animals were sacrificed with cervical dislo-

cation,  blood  was  collected  from  each  animal  and  serum

was  separated  for  the  estimation  of  glucose  concentration.

Liver was quickly removed, cleaned and then homogenized

in phosphate buffer (0.1 M, pH 7.4) with the help of a mo-

tor-driven  teflon  homogenizer.  The  homogenate  was  cen-

trifuged at 15,000 × g at 4°C for 30 min to obtain a clear su-

pernatant, which was used for the estimation of LPO. Exper-

iment 2 to5 were performed in the similar manner as experi-

ment 1, considering DC (400 and 200 mg / kg/day), IB (480

and  240  mg  /kg/day),  PS  (100  and  50  mg/kg/day)  and  RS

(480 and 240 mg/kg/day) extracts respectively. The adminis-

tered  doses  of  peel  extracts  were  taken  from  the  earlier

studies,  based  on  the  use  on  whole  vegetables  [39-43].

Serum glucose and hepatic LPO were considered as the end

parameters  to  find  out  the  best  effective  and  safe  dose  for

each peel extract.

Effects of peel extracts in diabetic mice

From the results  of  the previous experiment,  500,

200, 240, 50 and 240 mg/kg/day of B. vulgaris, D. carota, I.

batatas, P. sativum and R. sativus peel extracts respectively

were found to exhibit a better glucose and LPO lowering ac-

tivities. Therefore, these doses were considered in the pilot

experiment.

Mice  were  divided  into  7  groups  of  7  each.  After

acclimatization for a week in laboratory conditions, animals

of groups 3 to 7 received 500, 200, 240, 50 and 240 mg/kg/-

day of B. vulgaris, D. carota, I. batatas, P. sativum and R. sa-

tivus peel extracts respectively in 0.1 ml of DDW by gastric

incubation (p.o) for 10 consecutive days. On 11th and 12th

day, along with the peel extracts 100 mg /kg /day alloxan

monohydrate was administered (i.p.) to induce diabetic con-

dition as done earlier [26]. On the 16th day of the experi-

ment, all overnight fasted mice were weighed and sacrificed

by cervical dislocation and then the end parameters were

studied as done earlier in our laboratory [27,28].

Biochemical Estimations

Estimation of LPO

LPO was determined using the protocol of [29] as

modified by [30]. The method is based on the principle that

the peroxidation products of membrane lipids {majority be-

ing  malondialdehyde  (MDA)},  when  heated  with  TBA  in

acidic medium, form pink colored complex which has an ab-

sorption maxima at 532 nm. Liver homogenate (0.2 ml) was

allowed  to  react  with  1.5  ml  of  TBA  (1%  solution)  in  the

presence  of  0.2ml  SDS  and  1.5  ml  of  acetic  acid  (20%,  pH

3.5) and the final volume was adjusted to 4.0 ml with DDW.

A tissue blank was prepared by using distilled water in place

of TBA. The reaction mixture was then heated at 95°C for 1

hour. Tubes were then cooled and samples were transferred

to  centrifuge  tubes  containing  equal  volume  of  10%  TCA.

The tubes were centrifuged at 3000 rpm for 5 minutes and

the absorbance of the supernatant was measured at 532 nm

.Finally LPO was expressed as nM of MDA formed/ h/ mg

protein.

Estimation of superoxide dismutase (SOD)

The activity of hepatic SOD was estimated by mea-

suring  the  percent  inhibition  of  the  pyrogallol  auto-oxida-

tion  by  the  enzyme.  Diethylene-triaminepenta  acetic  acid

(DTPA) was  used as  a  cheater  to  prevent  the  interferences

of  Fe++,  Ca++ and Mn++.  Two ml  of  Tris-HCl  buffer  (50

mM Tris containing 1mM DTPA; pH 8.2), 0.02 ml of liver

homogenate and 1 ml of pyrogallol (0.2mM) were added in

a  3  ml  cuvette  and  read  at  420  nm  against  a  homogenate

blank.  The  rate  of  autoxidation of  pyrogallol  in  absence  of

SOD was calculated by recording the increase in the absorp-

tion at 420 nm at an interval of every 30 seconds for 3 min-

utes.  The  inhibition  in  the  pyrogallol  autoxidation  in  the

presence  of  SOD was  recorded similarly.  SOD activity  was
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expressed as units/ mg protein, where one unit of SOD was

defined as the amount of enzyme that inhibits the autoxida-

tion of pyrogallol by 50% and was finally expressed as unit-

s/mg protein [31].

Estimation of catalase (CAT)

Catalase  activity  was  estimated  by  the  method  of

[32] and was expressed as μM of H2O2 decomposed / min

/mg protein. Two ml of phosphate buffer (50 mM; pH 7.0)

was taken in a cuvette and 0.02 ml of liver homogenate was

added to it. Reaction was initiated by the addition of 1 ml of

H2O2  (30  mM)  in  the  cuvette  and  the  decomposition  of

H2O2 was followed for 90 seconds with an interval of 15 se-

conds. A substrate blank was prepared by replacing the ho-

mogenate with buffer. The catalase activity was expressed as

µM of H2O2 decomposed/ min/ mg protein.

Estimation of protein

Assay of  protein was carried out  by following the

routine  protocol  of  [33].  In  brief,  1  ml  of  the  test  solution

was added to 5 ml of the alkaline copper reagent, in 1% sodi-

um potassium tartarate.  The solution was vortexed and al-

lowed to stand at RT for 10 min. After the incubation at RT,

0.5 ml of  the Folin-Ciocalteau reagent  (1:1  diluted form of

commercially available 2N) was added, mixed immediately

and again incubated at RT for 30 minutes. The absorbance

was  taken  at  660  nm against  a  substrate  blank  (containing

D.W.  in  place  of  sample)  and  the  amount  of  protein  (mg/

ml) was calculated from the standard curve prepared using

BSA.

Estimation of glucose

Serum glucose concentration was measured by glu-

cose oxidase (GOD) method based on the protocol of [34].

Glucose oxidase oxidizes glucose to D-gluconic acid and hy-

drogen  peroxide,  latter  the  presence  of  enzyme  peroxidase

(POD) oxidizes  phenol,  which combines  with  4-Aminoan-

tipyrine  to  produce  a  pink colored quinoneimine dye.  The

intensity  of  the  color  developed  is  proportional  to  glucose

concentration in the sample.

Insulin radioimmunoassay

Assay  of  serum  insulin  was  performed  following

the  protocol  provided  in  RIA  kit  as  routinely  done  in  our

laboratory [35,36]. In brief, the tubes containing 200 μl of as-

say  buffer  with  100  μl  of  serum  sample  or  standard  was

mixed and then 100 μl  of primary antibodies (anti-porcine

guinea pig IgG) were added to the mixture and incubated at

4 °C for overnight. After incubation, 100 μl of 125I-labeled

insulin  hormone  was  added  in  this  mixture.  After  three

hours of further incubation at room temperature, 100 μl se-

cond antibodies (anti-guinea pig-rabbit IgG) were added fol-

lowed by the addition of 1 ml polyethylene glycol. After gen-

tle mixing, mixture was incubated at room temperature for

20 min and then centrifuged at 1500 X g for 20 min at room

temperature.  After  decanting  the  supernatant,  traces  of

liquid were removed with the help of filter paper wicks with-

out disturbing the precipitate. Finally the tubes were subject-

ed to radioactivity counting for one minute (CPM) using a

125I  gamma  counter.  A  set  of  quality  control  sera  of  rats

was also used with each assay.

Estimation of polyphenols and flavonoids

Total polyphenol was measured by using the proto-

col  as  followed earlier  by [5].  In brief,  0.125 ml of  peel  ex-

tract of known concentration (100 mg/ml) was diluted with

0.5 ml distilled water to which 0.125 ml of Folin–Ciocalteu

reagent  was  added  and  incubated  at  RT  for  6  min.  Then

1.25 ml of 7% sodium carbonate was added to the mixture

and total volume was made up to 3.0 ml with distilled water.

The whole mixture was incubated at RT for 90 min. Finally

the absorbance was measured against the prepared blank at

765 nm. Polyphenol contents of the peel extracts were deter-

mined using the standard curve prepared with known con-

centration  of  gallic  acid  (r2  =  0.9748).  The  results  are  ex-

pressed  in  mg/100  g  dry  weight  of  gallic  acid  equivalent

(GAE).  Total  flavonoid  was  also  estimated  by  spectropho-

tometer method, following the protocol of [5]. Briefly, 0.25

ml of the peel extract of known concentration (100 mg/ml)

was diluted with 1.25 ml of distilled water. Then 75 µl of 5%

sodium nitrite (NaNO2) and 150 µl of 10% aluminium chlo-

ride (AlCl3.6H20) solutions were added to the mixture. Af-

ter incubation for 5 min at room temperature, 0.5 ml of 1 M

NaOH  was  added.  Total  volume  was  made  up  to  2.5  ml

with  distilled  water.  At  the  end  the  absorbance  was  mea-

sured against the prepared blank at 510 nm. Standard curve

was prepared with known concentrations of quercetin (r2 =
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0.9541). Finally the results are expressed as mg of quercetin

equivalents/100 g dry weight of the peel extract.

Statistical analysis

Results are expressed as mean ± standard error of

mean (SEM) deviation from 07 animals per group. Statisti-

cal  evaluation was  analyzed by  analysis  of  variance  (ANO-

VA) followed by a  post  hoc Newman-Keuls  multiple  com-

parison  test  using  a  trial  version  of  Prism  5  software  for

Windows  (Graph  Pad  Software,  Inc.,  La  Jolla,  CA,  USA).

Differences were considered as significant at P < 0.05.

Results

Following the administration of the lower doses of

IB and DC peel extracts (240 and 200 respectively), a signifi-

cant  reduction  in  serum  glucose  concentration  was  ob-

served  (P<0.001  for  the  former  &  P<0.05  for  the  latter).

However,  in  case  of  BV,  PS and RS peel  extracts,  although

not  significant,  a  decreasing  trend  was  noticed.  In  hepatic

LPO also, a significant decrease was noticed with respect to

the administration of 240 and 200 mg/kg of IB and DC peel

extracts  respectively  (P<0.001  &  P<0.01)  and  in  rest  three

peels  also  a  decreasing  trend was  observed (Table  1  A and

B).  Considering  these  observations,  low  doses  of  all  the

peels  were  taken  for  the  pilot  experiment.

Table 1 A: Effects of peel extracts of Beta vulgaris (BV, 1000 & 500 mg/kg/day), Daucus carota (DC, 400 & 200 mg/kg/day), Ipoema bata-
tas (IB, 480 & 240 mg/kg/day), Pisum sativum (PS, 100 & 50 mg/kg/day) and Raphanus sativus (RS, 480 & 240 mg/kg/day) for 15 days in

the alterations in serum glucose (mg/dl) in normoglycemic animals. Percent changes are shown in the parentheses below.

Peel extracts Ctrl HD LD

BV 93.42 ± 2.28 100.14 ±1.80 (+7.19 %) 92.35 ± 2.19 (-01.14%)

DC 99.25 ±1.79 88.62 ± 3.42 (-10.71%) 81.45 ± 6.83 
c

 (-17.93 %)

IB 161.95 ± 3.49 140.83 ±11.50 (-13.04%) 100.33 ± 3.20 
a

 (-38.04%)

PS 89.32 ± 8.7 102.12 ± 7.5 (+14.33%) 69.96 ± 3.15 (-21.67%)

RS 84.87 ± 8.54 90.95 ± 14.30 (+7.16 %) 77.60 ± 9.80 (-08.56%)

Data are mean ± S.E.M. (n = 7). CTRL, control; a, P<0.001 and c,P<0.05 as compared to the control values; HD, High dose, LD, low dose.
+, increase; -decrease.

Table 1 B: Effects of peel extracts of Beta vulgaris (BV, 1000 & 500 mg/kg/day), Daucus carota (DC, 400 & 200 mg/kg/day), Ipoema bata-
tas (IB, 480 & 240 mg/kg/day), Pisum sativum (PS, 100 & 50 mg/kg/day) and Raphanus sativus (RS, 480 & 240 mg/kg/day) for 15 days in
the alterations in hepatic lipidperoxidation (nM MDA formed /h / mg protein) in normoglycemic animals. Percent changes are shown in

the parentheses below.

Peel extracts Ctrl HD LD

BV 0.55 ± 0.12 0.85 ± 0.20 (+54.54%) 0.45 ± 0.07 (-18.18%)

DC 0.94 ± 0.12 0.89 ± 0.08 (-05.31%) 0.41 ± 0.10 
b

 (-56.38%)

IB 1.10 ± 0.04 0.84 ± 0.11 (-23.63%) 0.62 ± 0.09 
a

 (-43.63%)

PS 0.25 ± 0.05 0.44 ± 0.06 (+76.00%) 0.17 ± 0.01 (-32.00%)

RS 1.09 ± 0.11 1.66 ± 0.22 (+52.29%) 0.77 ± 0.29 (-29.35%)

Data are mean ± S.E.M. (n = 7). CTRL, control; a, P<0.001 and b, P<0.01 as compared to the control values; HD, High dose, LD, low dose.
+, increase; -decrease.

In  the  second,  study  while  in  alloxan treated  ani-

mals  a  significant  increase  in  serum  glucose  concentration

was exhibited (P<0.001), following the administration of IB

and  DC peel  extracts  there  was  a  marked  reduction  in  the
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same (P<0.001 for  both,).On serum insulin,  these  two peel

extracts  could  significantly  enhance  its  level  (P<0.001  for

both). With respect to hepatic LPO, peel extracts of IB and

DC significantly decreased it (P<0.05 & P<0.01 respectively)

with a simultaneous increase in the level of endogenous an-

tioxidants  such  as  SOD  (P<0.001  for  both)  and  CAT

(P<0.01  for  both,  Table  2).  While  RS  also  significantly  de-

creased LPO (P<0.01) and increased SOD (P<0.001), but it

could not alter the CAT activity significantly. Although hep-

atic  SOD  and  CAT  activities  were  significantly  enhanced

(P<0.001 for both) by BV extract administration, no signifi-

cant  alterations  in  serum  glucose  and  hepatic  LPO  values

were observed (Table 2). Percent changes were also reflect-

ed  more  or  less  similar  efficacies  of  the  test  peel  extracts

(Table 3). While maximum inhibition in serum glucose con-

centration and in hepatic LPO was found in DC and RS re-

spectively,  the  percent  increase  in  SOD  and  CAT  activity

was more in case of DC. However, with respect to serum in-

sulin,  BV  showed  the  highest  elevation.  The  polyphenolic

and flavonoids content of the peels of IB and DC were also

comparatively high (Figure 1).

Table 2: Effects of peel extracts of Beta vulgaris (BV, 500 mg/kg/day), Daucus carota (DC, 200 mg/kg/day), Ipoema batatas (IB, 240
mg/kg/day), Pisum sativum (PS, 50 mg/kg/day) and Raphanus sativus (RS,240 mg/kg/day) for 15 days in the alterations in serum glucose

and insulin concentrations and in hepatic LPO,SOD and CAT values in alloxan (Allx) treated animals.

Paramts Ctrl Allx Allx + BV Allx +DC Allx +IB Allx +PS Allx +RS

GLU (mg/dl)
92.18
±1.81

193.03
±15.33 *

231.51
±36.90

75.46
±5.39 a

81.15
±10.66 a

305.47
±52.20

149.00
±41.30

INSULIN (µIU/ml)
17.28
±1.24 7.85 ±1.44 * 10.80 ±1.85 21.41

±2.55 a
29.21 ±1.16

a 12.28 ±2.24 14.52 ±3.31

LPO (nM MDA
Formed /h/mg

protein)
0.68 ±0.05 1.05 ±0.10 y 1.13 ±0.07 0.80 ±0.05

b 0.81 ±0.06 c 0.77 ±0.09 0.73 ±0.03 b

SOD (units/mg
Protein)

7.45 ±0.48 4.36 ±0.26 * 6.74 ±0.45 a 8.22 ±0.87
a 7.37 ±0.34 a 4.57 ±0.58 7.09 ±0.31 a

CAT (µM H₂O₂
Formed /min/mg

protein)

73.31
±1.40

66.88 ±2.29
*

86.85 ±2.39
a

90.56
±6.53 b

84.53 ±4.70
b 72.30 ±9.20 68.81 ±3.13

Data are mean ± S.E.M. (n = 7). CTRL,control; x, P< 0.001 y, P<0.01 and z, P<0.05 as compared to the respective control values. a, P<0.001, b,

P<0.01 and c , P<0.05 as compared to the respective value of alloxan treated animals.

Table 3: Percent changes in the concentrations of serum glucose and insulin as well as in hepatic LPO, SOD and CAT values following
the administration of peel extracts of Beta vulgaris (BV, 500 mg/kg/day), Daucus carota (DC, 200 mg/kg/day), Ipoema batatas (IB, 240
mg/kg/day), Pisum sativum (PS,50 mg/kg/day) and Raphanus sativus (RS, 240 mg/kg/day) for 15 days in the alloxan treated animals as

compared to the control animals.

Paramts Allx +BV Allx +DC Allx +IB Allx +PS Allx +RS

Glucose NS -60.90% -57.95% NS NS

Insulin NS 172.73% 272.10% NS NS

LPO NS -23.80% -22.85% NS -30.47%

SOD 54.58% 88.53% 69.03% NS -62.61%

CAT 29.85% 35.40% 26.39% NS NS

+, increase; -decrease; LPO, lipidperoxidation; SOD, superoxide dismutase; CAT, Catalase
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Figure 1: Total polyphenols and flavonoids contents of the peel extracts of Beta vulgaris (BV), Daucus carota (DC), Ipoema ba-

tatas (IB), Pisum sativum (PS) and Raphanus sativus (RS). Phenol content (PP) is expressed in mg gallic acid equivalents / 100

gm dry wt. of the peel extracts and flavinoids (FL) in mg quercetin equivalents / 100 gm dry wt. of peel extract. Values are

means ± SE of five measurements.

Discussion

Results  of  the  first  experiment  (effects  of  the  test

peel extracts in normoglycemic animals) indicated their hy-

poglycemic  nature  either  in  one  or  both  the  doses  of  each

peel. With respect to the hepatic lipid peroxidation also, one

concentration of  each peel  extract  exhibited a  better  effect,

while the other one was either non-effective or peroxidative

in nature. These observations not only indicated a dose spe-

cific glucose lowering efficacy, but also the anti peroxidative

nature of all five test peels, suggesting their possible anti hy-

perglycemic  potential  without  any  toxic  effect  in  liver,  the

major target organ of a drug. These findings are somewhat

similar  to  the  earlier  reports  on  some  other  vegetable  peel

extracts in which their antioxidant properties have been re-

ported  [18-20].  However,  on  the  glucose  altering  property

of  vegetable  peels,  so  far  only  two  reports  are  available

[23,24].

In  the  pilot  experiment  when  their  potential  was

evaluated  in  alloxan  induced  hyperglycemic  animals,  al-

though  all  the  test  peels  exhibited  glucose  lowering  trend,

peel extracts of Ipoema batatas  and Daucus carota  could

markedly lower the alloxan induced increase in serum glu-

cose concentration without any hepatotoxic effects, suggest-

ing their possible therapeutic use in ameliorating diabetes

mellitus. As similar to these findings only potato peel pow-

der was reported earlier to regulate streptozotocin induced

hyperglycemia [24], the present findings appear to be signifi-

cant. Moreover, for the first time changes in serum glucose

have been correlated with the alterations in serum insulin

concentration induced by some vegetable peels. In fact, in-

sulin concentration was also significantly enhanced follow-

ing the administration of IB and DC peel extracts, further

supporting their beneficial role in regulating hyperglycemia.

Since the administration of IB and DC extracts in alloxan

treated animals decreased the serum levels of glucose with a

concomitant increase in insulin, it appears that observed an-

tidiabetic activity of IB and DC might have been mediated

either through their direct insulin synthesizing potential or

through a correction of secretary defects in B-cells of allox-

an treated animals [37]. These two peel extracts were also

found to be hepatoprotective as they could significantly low-

er the alloxan induced LPO in this tissue.

Very often alloxan induced increase in LPO is be-

lieved to  be  the  result  of  the  generation of  reactive  oxygen

species.  After the treatment with peel extracts hepatic LPO

was reduced suggesting their  antioxidative properties.  This

antiperoxidative nature of the extracts could be the result of

the  activation  of  enzymatic  antioxidant  defense  machinery

as there was an increase in SOD and CAT activities follow-

ing  the  administration  of  the  peel  extracts.  This  property

could  also  be  attributed  to  the  amount  as  well  as  type  of

phenolic  compounds  present  in  these  two  peels.  The  total

polyphenols  present  in  IB  was  found  to  be  830.08  ±  22.85

mg/100 gm, while in DC it was 1147 ± 104.00 mg /100 gm.

Similarly,  amount  of  flavonoids  were  also  comparatively
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high  in  both  the  peels  (65.38  ±  2.72  and  119.12  ±  15.96

mg/100 gm respectively). Similar to our findings, the pheno-

lic  acids  in  commercially  important  sweet  potato  cultivars

grown  in  the  United  States  was  reported  to  be  very  high

[38]. It appears that the antiperoxidative and hypoglycemic

properties of the two highly effective test peels are related to

their phenolic contents.

Conclusion

In  conclusion,  our  findings  clearly  reveal  the

hitherto unknown antidiabetic potential of the two test peel

extracts without any hepatotoxic effect. The observed hepa-

toprotective  and  hypoglycemic  action  is  possibly  mediated

through their antioxidative properties which may be corre-

lated with their high polyphenolic and flavonoids contents.

Thus, at least two test peels (that of Ipoema batatas and Dau-

cus carota) appear to be promising source of antihyperg-

lycemic agents. However, for therapeutic use, further investi-

gations are required.

Significance

There  are  many  allopathic  drugs  available  in  the

Pharmaceutical  Industries  for  Diabetes  mellitus  which  are

effective as suggested by Physicians, but these drugs have so

many  side  effects  while  taking  for  long  time  as  taken  for

such lifestyle disorders. They affect an individual’s liver and

kidneys which are vital organs and there by produces other

related  disorders.  Therefore  the  present  study  focuses  on

consumption  of  vegetables  along  with  peels.  Firstly  they

have no side effects rather provide antioxidants and phyto-

chemicals,  and  Secondly  usually  peels  are  removed  and

thrown away as kitchen wastes so using them will be cost ef-

fective too. In short they may serve as new generation thera-

peutics to treat diabetes mellitus.
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