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Diabetes is an oldest metabolic life treating disease caused by abnormally high blood glucose levels,
it is the largest population disease in worldwide based on their pathology its two types one is Type 1
diabetes insulin dependents beta-cell are responsible for this type whereas type 2 its non-insulin
depended the actual cause is not known Now a day’s combination therapy is most widely used for
their treatments that are mostly synthetic compounds. There is some medicinal plant have an
antidiabetic activity we know that herbs are the good friend for us from ancient time as compare to
synthetic drug herbal drugs have less toxicity. This review studied the structure of chemical
constituents of some glycosidase inhibitors medicinal plants like flavonoids, Alkaloids, terpenoids etc.
Glycosidase enzyme plays a key role in the breakdown of the carbohydrate molecules.
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Introduction
Diabetes is a very oldest disorder it discovered by
the Egypt physician approximately 3500 year ago.

[1] The term diabetes is coming from the Greek
word siphonmeansis that people
with diabetes "passed water. [2] In all over the world
there are many number of peoples suffering from
this disorder it is a life treating disorder it cannot be
cure only can be prevent.[3]The number of peoples
with diabetes has increased from 108 million in
1980 to 422 million in 2014.The global prevalence
of diabetes between adults over 18 years of age has
increased from 4.7% in 1980 to 8.5% in 2014 [4].A
group of metabolic ailments give you an idea about
through hyperglycemia termed as diabetes mellitus
it is deficiency in insulin discharge, insulin
attainment, or equally [5],[6].Pancreas is the organ
of digestive system it located in the abdomen and
behind of stomach. In the pancreas pancreatic islets
are present in which beta cell produces insulin and
glucagon Hormones to control blood glucose level in
the body. [7], [8] Even though classification of
diabetes is important task because for their
treatment is not a simple task in the modern life
style number of patients is not fit on a single type
[9] from the total number of patients 74.75%
suffered from Diabetes Mellitus 1 and 25.25%
suffered from Diabetes Mellitus 2. 10% of patients
had a successive change in classification. [10] In the
1997 American diabetes association classified Type
1 and Type 2 other types Gastro-intestinal diabetes.

[11] Type 1 diabetes, is autoimmune disorder insulin
dependent Type 2 diabetes, cause by long term
damaged by some other disorders whereas Gastro-
intestinal diabetes cause during the pregnancy it
create serious health risk in mother andinfants it
also increases the risk to develop Type 2 diabetes
[12].

Table 1: Top 10 Countries total number of
peoples in the age of 20 to 79 years with
diabetes [12]
S.No. Name of Country Total number of peoples with diabetes

(In %)

1 China 98.4

2 India 65.1

3 USA 24.4

4 Brazil 11.9

5 Russian 10.9

6 Mexico 8.7

7 Indonesia 8.5

8 Germany 7.6

9 Egypt 7.5

10 Japan 7.2

Data extracted from International Diabetes
Federation Diabetes Atlas, 6th ed, 2013.

Table 2
Region Type 1

diabetes in

children (0-

14 yr)

Diabetes in

adults (20-79 yr)

Hyperglycemia in

pregnancy (20-49

yr)

2013 2013 2035 2013

Numb

er in

thous

andth

Newly

diagnos

ed in

thousan

ds

Num

ber in

millio

ns

Compa

rative

preval

ence

Num

ber in

millio

ns

Compa

rative

preval

ence

Cases in

live

births in

millions

Compa

rative

preval

ence

Africa 39.1 6.4 19.8 5.7% 41.5 6.0% 4.6 14.4%

Europe 129.4 20.0 56.3 6.8% 68.9 7.1% 1.7 12.6%

Middle East and

North Africa

64.0 10.7 34.6 10.9% 67.9 11.3% 3.4 17.5%

North America

Caribbean

108.6 16.7 36.8 9.6% 50.4 9.9% 0.9 10.4%

South and

Central America

45.6 7.3 24.1 8.2% 38.5 8.2% 0.9 11.4%

South East Asia 77.9 12.5 72.1 8.7% 123.09.4% 6.3 25.0%

Western Pacific 32.5 5.3 138.28.1% 201.88.4% 3.7 11.9%

World 497.1 78.9 381.88.3% 592.08.8% 21.4 14.8%

Number of subjects with type 1 diabetes in children
(0-14 years), with diabetes in adults (20-79 years)
and with hyperglycemia (type 2 or gestational
diabetes) in pregnancy (20-49 years) [11], [12]. Data
extracted from International Diabetes Federation
Diabetes Atlas, 6th ed, 2013.

Glucosidase inhibitors:  Alpha glucosidase is a
glucosidase situated in the brush outskirt of the
small digestive tract that follows up on α bonds.
This is as opposed to beta-glucosidase. Alpha-
glucosidase separates starch and disaccharides to
glucose. Maltase, a comparative compound that
severs maltose, is almost practically equal. [13], [14]
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1. Flavonoids

Table 3: Phytoconstituents having α-
glucosidase inhibition activity in flavonoids

Plant Name with

Family

Part of

Plant

Active constituent Refere

nces

AdhatodavasicaNees

(Acanthaceae)

Leaves VasicineVasicinl 14

Alstoniascholaris

(Apocynaceae)

Leaves quercetin 3-O-β-d-

xylopyranosyl(1→2″dv

galactopyranoside (-)-lyoniresinol

3-O-β-d-glucopyranoside

15

Bergenia ciliate

(Saxifragaceae)

Rhizome (-)-3-O-galloylepicatechin (-)-3-

O-galloylcatechin

16

Cassia auriculata

(Cecropiaceae)

Flowers Methanolic extract 17

Cecropiaobtusifolia

(Cecropiaceae)

Leaves Butanolic extract 18

Chinese aloe

(Asphodelaceae)

Leaves Aloeresin A 19

Cleistocalyxoperculatus

(Myrtaceae)

Flower

buds

Aqueous extract 20

Commelinacommunis

(Commelinaceae)

Aerial

parts

Isoquercitrin Isorhamnetin-3-O-

rutinoside Isorhamnetin-3-O-β-d-

glucosideGlucoluteolin Chrysoriol-

7-O-β-d-glucosideOrientin Vitexin

IsoorientinIsovitexin

SwertisinFlavocommelin 1-

Deoxynojirimycin DMDP

21

Crataegusoxyacantha

(Rosaceae)

Leaves Apigenin VitexinIsovitexinLuteolin

OrientinIsoorientin

22

Cuscutareflexa

(Convolvulaceae)

Leaves 7′-(3′,4′-dihydroxyphenyl)-N-

[(4methoxyphenyl ethyl]

propenamide 7′-(4′-hydroxy,3′-

methoxyphenyl)-N-[(4-

butylphenyl) ethyl] propenamide

6,7-dimethoxy-2H-1-benzopyran-

2-one 2-(3-hydroxy-4-

methoxyphenyl)-3,5-dihydroxy-7-

O- β-d-glucopyranoside-4H-1-

benzopyrane-4-one  

23

Derris

indica(Fabaceae)

Root 30,40-dihydroxy-4H-furo[2,3-

h]chromen-4-one 3,30,40-

trihydroxy- 4H-furo[2,3-

h]chromen-4-one Karanjin

PongapinPongaglabronePongamol

OvalitenonePongachrome Fisetin

Pinnatin Pongapinone-B

Piperonylicacid

24

Derris scandens

(Fabaceae)

  ScandeninA

ScandenoneScandinone 4, 5,7-

Trihydroxybiprenylisoflavone

25

Dorsteniapsiluru

s (Moraceae)

Roots Dorsilurin F Dorsilurin G Dorsilurin H

Dorsilurin I Dorsilurin J Dorsilurin K

Dorsilurin C

26

Durantarepens

(Verbenaceae)

Whole

plant

7-O-d-glucopyranosyl-3,5-dihydroxy-3′-(4″-

acetoxy- 3″-methylbutyl)-6,4′

dimethoxyflavone 3,7,4′-trihydroxy-3′-(8″-

acetoxy-7″-methyloctyl)-5,6-

dimethoxyflavone (-)-6β-hydroxy-5β ,8β ,9β

,10α-cleroda-3,13-dien-16,15-olid-18-oic

acid

27

Fagaratessmannii

(Rutaceae)

Stem

bark

vanillic acid 2,6-dimethoxy-1,4-

benzoquinone 3β-acetoxy-16β-

hydroxybetulinic acid

28

Ferula mongolica

(Umbelliferae)

Roots Baigene A Baigene B BaigeneC 7′-

MethoxybaigeneC Mongolin B 4′-

Methoxydshamirone Baigene B Dshamirone

Mongolin C Mongolin D

29

Grateloupiaelliptic

a (Halymeniaceae)

Algae 2,4,6-tribromophenol (S) 2,4,6-

tribromophenol (B) 2,4-dibromophenol (S)

2,4-dibromophenol (B)

30

Gypsophila

oldhamiana

(Caryophyllaceae)

Root Segetalic acid 28-O-α-1-arabinopyranosyl-

(1→4)-α-1- arabinopyranosyl-(1→3)-β-d-

xylopyranosyl-(1→4)- Α-1-rhamnopyranosyl-

(1→2)-β-d-fucopyranosylester 3-keto,16α-

hydroxy, 24-noroleanolic acid

31

Hyssopusofficinalis

(Lamiaceae)

Leaves 1-O-beta-d-6′-O-cinnamoylglucopyranosyl-

3-(3", 5"-dimethoxy-4"-

hydroxyphenyl)-1,2,3-propanetriol  1-O-

beta-d-glucopranosyl-3-(3",5"-dimethoxy-

4"- hydroxyphenyl)-1,2,3-propanetriol

32

Ipomoea batatas

(Convolvulaceae)

Roots Peonidin (m) 6-O-Caffeoylsophorose (m) 33

Lobelia chinensis

(Campanulaceae)

  Radicamines A Radicamines B 34

Machilusphilippine

nsis (Lauraceae)

Leaves Kaempferol-3-O-α-1-rhamnopyranoside

3″,4″-di-E-p- coumaroic acid ester

Quercetin-3-O-α-L-(3″-Z,4″-E-di-p-

coumaroyl)- rhamnopyranoside  

35

Malpighiaemargina

ta

Fruit Aceronidin (leucocyanidin-3-O-β-d-

glucoside)

36

Morus alba

(Moraceae)

Leaves 1-deoxynojirimycin (s) 1-deoxynojirimycin

(m)

37

Origanummajoran

a (Labiatae)

Leaves 6-hydroxyapigenin. 6-hydroxyapigenin-7-O-

β-d-glucopyranoside 6-hydroxyluteolin-7-O-

β-d-glucopyranoside 6-hydroxyapigenin-7-O-

(6-O-feruloyl)-β-d- glucopyranoside. 6-

hydroxyluteolin-7-O-(6-O-feruloyl)-β-d-

Glucopyranoside.

38

Penaresschulzei Bark Schulzeines A Schulzeines B Schulzeines C 39

Pharbitis nil

(Convolvulaceae)

  Pelargonidin 40

Pine (Pinaceae) Bark Pycnogenol 41
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Piper

longum(Piperac

eae)

Fruit PipatalinePellitorine

SesamineBrachystamide B

Guineensine Deoxynojirimycin

(std)

42

Piper umbellatum

(Piperaceae)

Branches PiperumbellactamsA Piperumbellactams

B Piperumbellactams C

43

Salacia reticulate

(Hippocrateaceae)

Roots Mangiferin (s) (-)-epicatechin (s) (-)-

epigallocatechin (s) (-)-4′-O-

Methylepigallocatechin (s) Salacinol (s)

Kotalanol (s).

44

Scutellariabaicalen

sis (Lamiaceae)

Root Baicalein 45

Sophoraflavescens

(Fabaceae)

Roots Kushenol A Kurarinone

Sophoraflavanone G 2′-

methoxykurarinone Kurarinol

Isoxanthohumol Kuraridin Maackian

46

Spiraeacantoniensi

s (Rosaceae)

Flower Quercetin 3-O-(6-O-caffeoyl)-β-

galactosideKaempferol 3-O-(6-O-

caffeoyl)-β-galactoside Kaempferol 3-

O-(6-O-caffeoyl)-β-glucoside

47

Syagrusromanzoffi

ana (Arecaceae)

Seed 13-hydroxykompasinol A scirpusin C 48

Syzygiummalacce

nse (Myrtaceae)

Bark Casuarine 6-O-β-glucoside 49

Terminaliachebula

(Combretacea)

Fruit Chebulanin,Chebulagic acid, Chebulinic

acid

50

Terminaliasuperb

(Combretacea)

Stem

bark

Gallic acid Methyl gallateEllagic acid

Ellagic acid 3,30-dimethyl ether Ellagic

acid-4-o-b-Dxylopyranoside-3,30-

dimethyl ether

51

Tussilagofarfara

(Asteracerae)

Flower

buds

3,4-Dicaffeoylquinicacid 3,5-

Dicaffeoylquinicacid 4,5-

Dicaffeoylquinicacid 1,2,3,4,6-Penta-O-

galloyl-b-d-glucopyranose

52

Viburnum

dilatatum

(Caprifoliaceae)

Fruits Cyanidin 3-sambubioside 5-Caffeoyl

quinic acid Cyanidin 3-glucoside 5-

Caffeoyl-4-methoxy quinicacid

Cyaniding Quercetin

53

Plant Name with

Family

Part of

Plant

Active constituent Refer

ences

AdhatodavasicaNe

es (Acanthaceae)

Leaves VasicineVasicinl 14

Alstoniascholaris

(Apocynaceae)

Leaves quercetin 3-O-β-d-

xylopyranosyl(1→2″dv

galactopyranoside (-)-lyoniresinol 3-O-

β-d-glucopyranoside

15

Bergenia ciliate

(Saxifragaceae)

Rhizome (-)-3-O-galloylepicatechin (-)-3-O-

galloylcatechin

16

Cassia auriculata

(Cecropiaceae)

Flowers Methanolic extract 17

Cecropiaobtusifolia

(Cecropiaceae)

Leaves Butanolic extract 18

Chinese aloe

(Asphodelacea

e)

Leave

s

Aloeresin A 19

Cleistocalyxoper

culatus

(Myrtaceae)

Flower

buds

Aqueous extract 20

Commelinacomm

unis

(Commelinaceae

)

Aerial

parts

Isoquercitrin Isorhamnetin-3-O-rutinoside

Isorhamnetin-3-O-β-d-glucosideGlucoluteolin

Chrysoriol-7-O-β-d-glucosideOrientin Vitexin

IsoorientinIsovitexin SwertisinFlavocommelin

1-Deoxynojirimycin DMDP

21

Crataegusoxyaca

ntha (Rosaceae)

Leaves Apigenin VitexinIsovitexinLuteolin

OrientinIsoorientin

22

Cuscutareflexa

(Convolvulaceae

)

Leaves 7′-(3′,4′-dihydroxyphenyl)-N-

[(4methoxyphenyl ethyl] propenamide 7′-(4′-

hydroxy,3′-methoxyphenyl)-N-[(4-

butylphenyl) ethyl] propenamide 6,7-

dimethoxy-2H-1-benzopyran-2-one 2-(3-

hydroxy-4-methoxyphenyl)-3,5-dihydroxy-7-

O- β-d-glucopyranoside-4H-1-benzopyrane-4-

one

23

Derris

indica(Fabaceae)

Root 30,40-dihydroxy-4H-furo[2,3- h]chromen-4-

one 3,30,40-trihydroxy- 4H-furo[2,3-

h]chromen-4-one Karanjin

PongapinPongaglabronePongamolOvalitenoneP

ongachrome Fisetin Pinnatin Pongapinone-B

Piperonylicacid

24

Derris

scandens(Fabace

ae)

  ScandeninA ScandenoneScandinone 4, 5,7-

Trihydroxybiprenylisoflavone

25

Dorsteniapsiluru

s (Moraceae)

Roots Dorsilurin F Dorsilurin G Dorsilurin H Dorsilurin

I Dorsilurin J Dorsilurin K Dorsilurin C

26

Durantarepens

(Verbenaceae)

Whole

plant

7-O-d-glucopyranosyl-3,5-dihydroxy-3′-(4″-

acetoxy- 3″-methylbutyl)-6,4′

dimethoxyflavone 3,7,4′-trihydroxy-3′-(8″-

acetoxy-7″-methyloctyl)-5,6-

dimethoxyflavone (-)-6β-hydroxy-5β ,8β ,9β

,10α-cleroda-3,13-dien-16,15-olid-18-oic acid

27

Fagaratessmanni

i (Rutaceae)

Stem

bark

vanillic acid 2,6-dimethoxy-1,4-benzoquinone

3β-acetoxy-16β-hydroxybetulinic acid

28

Ferula mongolica

(Umbelliferae)

Roots Baigene A Baigene B BaigeneC 7′-

MethoxybaigeneC Mongolin B 4′-

Methoxydshamirone Baigene B Dshamirone

Mongolin C Mongolin D

29

Grateloupiaellipti

ca

(Halymeniaceae)

Algae 2,4,6-tribromophenol (S) 2,4,6-

tribromophenol (B) 2,4-dibromophenol (S)

2,4-dibromophenol (B)

30

Gypsophila

oldhamiana

(Caryophyllaceae

)

Root Segetalic acid 28-O-α-1-arabinopyranosyl-

(1→4)-α-1- arabinopyranosyl-(1→3)-β-d-

xylopyranosyl-(1→4)- Α-1-rhamnopyranosyl-

(1→2)-β-d-fucopyranosylester 3-keto,16α-

hydroxy, 24-noroleanolic acid

31
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Hyssopusofficinal

is (Lamiaceae)

Leaves 1-O-beta-d-6′-O-

cinnamoylglucopyranosyl-3-(3", 5"-

dimethoxy-4"-hydroxyphenyl)-1,2,3-

propanetriol  1-O-beta-d-

glucopranosyl-3-(3",5"-dimethoxy-4"-

hydroxyphenyl)-1,2,3-propanetriol

32

Ipomoea batatas

(Convolvulaceae)

Roots Peonidin (m) 6-O-Caffeoylsophorose (m) 33

Lobelia chinensis

(Campanulaceae)

  Radicamines A Radicamines B 34

Machilusphilippinen

sis (Lauraceae)

Leaves Kaempferol-3-O-α-1-rhamnopyranoside

3″,4″-di-E-p- coumaroic acid ester

Quercetin-3-O-α-L-(3″-Z,4″-E-di-p-

coumaroyl)- rhamnopyranoside

35

Malpighiaemarginat

a

Fruit Aceronidin (leucocyanidin-3-O-β-d-

glucoside)

36

Morus alba

(Moraceae)

Leaves 1-deoxynojirimycin (s) 1-deoxynojirimycin

(m)

37

Origanummajorana

(Labiatae)

Leaves 6-hydroxyapigenin. 6-hydroxyapigenin-7-

O-β-d-glucopyranoside 6-hydroxyluteolin-

7-O-β-d-glucopyranoside 6-

hydroxyapigenin-7-O-(6-O-feruloyl)-β-d-

glucopyranoside. 6-hydroxyluteolin-7-O-

(6-O-feruloyl)-β-d- Glucopyranoside.

38

Penaresschulzei Bark Schulzeines A Schulzeines B Schulzeines C 39

Pharbitis nil

(Convolvulaceae)

  Pelargonidin 40

Pine (Pinaceae) Bark Pycnogenol 41

Piper

longum(Piperaceae)

Fruit PipatalinePellitorine

SesamineBrachystamide B Guineensine

Deoxynojirimycin (std)

42

Piper umbellatum

(Piperaceae)

Branch

es

PiperumbellactamsA Piperumbellactams B

Piperumbellactams C

43

Salacia reticulate

(Hippocrateaceae)

Roots Mangiferin (s) (-)-epicatechin (s) (-)-

epigallocatechin (s) (-)-4′-O-

Methylepigallocatechin (s) Salacinol (s)

Kotalanol (s).

44

Scutellariabaicalens

is (Lamiaceae)

Root Baicalein 45

Sophoraflavescens

(Fabaceae)

Roots Kushenol A Kurarinone Sophoraflavanone

G 2′-methoxykurarinone Kurarinol

Isoxanthohumol Kuraridin Maackian

46

Spiraeacantoniensis

(Rosaceae)

Flower Quercetin 3-O-(6-O-caffeoyl)-β-

galactosideKaempferol 3-O-(6-O-caffeoyl)-

β-galactoside Kaempferol 3-O-(6-O-

caffeoyl)-β-glucoside

47

Syagrusromanzoffia

na (Arecaceae)

Seed 13-hydroxykompasinol A scirpusin C 48

Syzygiummalaccens

e (Myrtaceae)

Bark Casuarine 6-O-β-glucoside 49

Terminaliachebula

(Combretacea)

Fruit Chebulanin,Chebulagic acid, Chebulinic

acid

50

Terminaliasupe

rb

(Combretacea)

Stem

bark

Gallic acid Methyl gallateEllagic acid

Ellagic acid 3,30-dimethyl ether Ellagic

acid-4-o-b-Dxylopyranoside-3,30-

dimethyl ether

51

Tussilagofarfara

(Asteracerae)

Flower

buds

3,4-Dicaffeoylquinicacid 3,5-

Dicaffeoylquinicacid 4,5-Dicaffeoylquinicacid

1,2,3,4,6-Penta-O-galloyl-b-d-glucopyranose

52

Viburnum

dilatatum

(Caprifoliaceae)

Fruits Cyanidin 3-sambubioside 5-Caffeoyl quinic

acid Cyanidin 3-glucoside 5-Caffeoyl-4-

methoxy quinicacid Cyaniding Quercetin

53

2. Alkaloids

Table 4: Phytoconstituents having α-
glucosidase inhibition activity in Alkaloids

Plant Name

with Family

Part of

Plant

Active constituent References

Adhatodavasica     Vasicine Vasicinol 54,55

Piper umbellatum

 

Branches Piperumbellactam A

Piperumbellactam B

Piperumbellactam C

55,56,57

Tussilagofarfara   Flower

Buds

3,4-dicaffeoylquinic acid 3,5-

dicaffeoylquinic acid 4,5-

dicaffeoylquinic acid Chlorogenic

acid Quinic acid Caffeic acid

58,59,60,61,

62,63,64

Terminaliachebula

(Combretaceae)

  Chebulanin, Chebulagic acid,

Chebulinic acid

64,65,66

3. Terpenoids

Table 5: Phytoconstituents having α-
glucosidase inhibition activity in Terpenoids

Plant Name

with Family

Part of

Plant

Active constituent Refere

nces

Fagaratessmanni   3b-Acetoxy-16b-hydroxybetulinic acid 67,68

Gypsophila

oldhamiana

  saponin Segetalic acid 28-O-α-

larabinopyranosyl-(1→4)-α-l-

arabinopyranosyl-(1→3)-βd-

xylopyranosyl-(1→4)-α-l-

rhamnopyranosyl-(1→2)-β-

dfucopyranosyl ester

69,70

Chemical Structures of Phytocontituents
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Conclusion
In this review discussed about phytocontituents of
Alpha glycosidase inhibitors developments of Alpha
glycosidase inhibitors is a good approach for
treatment of diabetes whereas Alpha-glucosidase
inhibitors from plants sources a natural approach for
treatment of diabetes Alpha Glucosidase is the key
chemical catalyzing the last advance in the stomach
related procedure of starches. Consequently, Alpha
glucosidase inhibitors can impede the freedom of d-
glucose from dietary complex starches and defer
glucose assimilation, bringing about decreased
postprandial plasma glucose levels and concealment
of postprandial hyperglycemia.
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