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DIABETES

INTRODUCTION

C—)) One of the most prevalent diseases in the world. Estimates of the global prevalence of diabetes in the 20-79 year

age group (millions)
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DIABETES

INTRODUCTION

(3) One of the most prevalent diseases in the world.

@ One of the leading causes of death worldwide.
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DIABETES

INTRODUCTION

(3) One of the most prevalent diseases in the world.

@ One of the leading causes of death worldwide.

@ Multifactorial illness characterized by dysregulation of proteins, lipids and
carbohydrates metabolism and high levels of glucose in blood.
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DIABETES

® © © OO

One of the most prevalent diseases i
One of the leading causes of death

Multifactorial illness characterize
carbohydrates metabolism and high levg

0 O (Dhanya 2022)

Glucose

Glucose
metabolism

D4

TYPE II DIABETES

Three types: diabetes type |, diabetes type 2 (90%) and gestational diabetes.

Non-insulin dependent or diabetes type 2 is caused by cells not being able to respond
adequately to the action of the insulin, condition known as insulin resistance.

INTRODUCTION
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SILUIS U O Treatment strategies for Diabetes type 2

— Stimulating the secretion of insulin

INTRODUCTION [

“~—> Medication

Blood glucose levels ~—> Dietary control
CONTROL

— Interrupting/Slowing the digestion ﬁ Carbohvd x
arbohydrate

of dietary carbohydrates
hydrolyzing

enzymes

Reduce the absorption of blood sugar €&
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SILUIS U O Treatment strategies for Diabetes type 2

Enzymes responsible for the carbohydrate’s digestion:

INTRODUCTION

Mouth and the small intestine.
g-amylase

Hydrolyze the a-(1 —4)-glycosidic linkages of starch

" Small intestine.
a-glucosidase

Hydrolyze disaccharides into monosaccharides
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DIABETES

Oral Antidiabetics
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PILUGIGEEE O Treatment strategies for Diabetes type 2

Oral Antidiabetics
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Many side effects !

* Digestive disorders
(abd. distention, flatulence, diarrhoea...)

* Liver disorder
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Onion (Allium cepa L.)

Z
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ﬁ Non-edible waste ﬁ Skin onion oo

0.6 million tons annually
Waste management: 40€/ton
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Onion (Allium cepa L.)

0.6 million tons annually
Waste management: 40€/ton

: .. . + Protocatechuic acid
Alternative to current H Antioxidant, anticancer, h , ,

pharmacology therapies antiobesity, antidiabetes,

antibacterial,

Safe solvents for ,
neuroprotective

human consumption :

i ¢ ‘ ﬁ Non-edible waste ﬁ Skin onion .

Higher concentration of
flavonoids:

++ Quercetin
+ Kaempferol

+Quercetin glucosides

INTRODUCTION
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SWE

Subcritical Water:
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SWE

Subcritical Water:

Temperature
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SWE
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7> Study the antidiabetic potential of the onion skin extract

obtained through subcritical water extraction.

> Compare the SWE extract with those obtained by conventional

extraction.

EVALUATION OF [~ Chemical composition

Antidiabetic activity

— Antioxidant capacity

INTRODUCTION
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Onion (Allium cepa L.) skin wastes (OSW)

CarRDena | Hord

desde 1925 food — Red

METHODOLOGY | INTRODUCTION

—  QOutermost skins
— Drying (room temperature)

—  Milling (Imm)
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Optimal conditions %
: : 0 =
(Benito-Romdn et al. 202) ethanol:water mixture (70%, v/v) §
= 9
= 37°C, 60 min 2
P
3
Horcal 0
Red ﬂ %
50g OSW -~ 400 mLsolvent -
‘ Rotary evaporator Freeze-drying 3 >
: » Liquid ——= p — < o
A » Solid ' ' Dry-powder OSW
etOH H,O CE extract
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) V-2 i T

Optimal conditions @ §
(Benito-Romdn et al. 2020) LA &0 Y
Horcal 2
1520SW -} 350 mL © G
0

o

VE-2 .

145°C 5 >

50 bar = VE-1
Freeze-
50 min dryi
! I—} Liquid &} Dry-powder OSW
./.} Solid SWE extract
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> RESULTS > Phenolic profile

Phenolic compounds: Rt (min) Horcal - CE Red - CE Horcal - SWE
Z
1 Protocatechuic acid 9.7 180 + 0.2° 16.19 + 0.01° 20 £ 3 Ic_—)
O
a
2 p-Coumaric acid 39.9 128 = 0.9° 1.3 £ 0.1° 0.10 = 0.05¢ 9)
&
Z
3 Quercetin-3,4"-0-diglucoside 47.8 2.7 £+ 0.1° 6 + 3° -
>
V)
4 Quercetin-3-0-glucoside 55.5 03 + 0.0° 0.22 + 0.05° 0.10 £ 0.05% g
o
5 Quercetin-4'-O-glucoside o AT 62.6 515 + 0.3° 39 + b 75 + 0.2 T
o 0 ?H %
6 Myricetin MO °?~oH 63.8 26 + 0.3 20 + 0.2° 0.7 £ 0.1¢
oo .
oH O — b
- mel a b a
7 Quercetin ﬂ\@f‘i; 67.5 52 + 2 24 + | 32 + 0.6° =
8 Kaempferol “COC 70.1 126 + 0.I* 122 + 02° 020 % 0.05¢
9 Isorhamnetin T;IVIKT 70.6 23 = 0.1 1.99 + 0.01° 020 * 0.05¢
Total Phenolic Compounds: 155 + 2° 103 £ 3° 32 £ 3¢
Values with different letters in each column are significantly different when applying unpaired two-tailed Student t-test (p < 0.05).
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> RESULTS > Phenolic profile

Phenolic compounds: Rt (min) I Horcal - CE Red - CE I Horcal - SWE
HO Z
1 Protocatechuic acid ©_< 9.7 180 + 02° 1619 + 00I° 20 + 3@ IC__>
° 9,
g a
2 p-Coumaric acid U/QA‘AOH 39.9 128 + 0.9° 1.3 + 0.I° 0.10 £ 0.05* Total flavonoids @)
H m
|_
¥ e content: Z
3 Quercetin-3,4"-0-diglucoside “’»ﬂ,«%ff: 5 47.8 27 = 0.I° 6 £+ 3 -
N A Red-CE : 81 mg QE/g -
H w
4 Quercetin-3-0-glucoside ey 55.5 03 + 00° 022 + 005 010 + goso | Horca-CE: 115 mg QE/g %
A @)
5 Quercetin-4’-O-glucoside e 62.6 51.5 + 0.3* 39 + |° 75 £ 0.2 E
oo [I]H %
6 Myricetin w0~ o L, 63.8 26 + 0.3 20 £ 02° 0.7 £ 0.1¢ "
5 "OH
oH O — b
o )
7 Quercetin "”m%‘:gr 67.5 52 + 2° 24 + |° 32 + 0.6° g
HO., /‘*::\.f'c' ’“‘/\_—j’m b
8 Kaempferol “‘r’“wl‘o-« 70.1 126 = 0.I° 122 + 0.2 0.20 £ 0.05¢
9 Isorhamnetin WTQTD[CT 70.6 23 + 0.I° 1.99 + 0.01° 020 * 0.05¢
oy o
Total Phenolic Compounds: 155 + 2° 103 £ 3° 32 £ 3¢
Values with different letters in each column are significantly different when applying unpaired two-tailed Student t-test (p < 0.05).
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> RESULTS > Phenolic profile

Phenolic compounds: Rt (min) Horcal - CE Red - CE I Horcal - SWE I
- Z
1 Protocatechuic acid @ 9.7 180 + 02° 1619 + 001° 20 + 3= 63% Ic__>
0 ]
: 2
2 p-Coumaric acid U/QA‘AOH 39.9 128 £+ 0.9° 1.3 £ 0.1° 0.10 + 0.05¢ @)
‘ =
Lerdr= Z
3 Quercetin-34-O-diglucoside =~~~ 47.8 27 + 0.I° 6+ 3 ©
o™ 0 Mc%l’_h >_
£ o 3
4 Quercetin-3-O-glucoside "“"t.:'i:i‘;illf"_] 55.5 03 + 00° 022 # 005 0.10 + 0.05 =
(lnno !‘*9' m D
LT ° O
5 Quercetin-4'-O-glucoside . 62.6 515 + 0.3° 39 + I° 75 + 02c  23% T
oo ?H %
6 Myricetin MO °?~oH 63.8 26 + 0.3 20 + 0.2° 0.7 £ 0.1¢ "
5 “OH
oH O — b
- mel a b a
7 Quercetin ﬂ\@f‘i; 67.5 52 + 2 24 + | 32 + 0.6° J =
8 Kaempferol “COC 70.1 126 + 0.I* 122 + 02° 020 % 0.05¢
H O v
9 Isorhamnetin T;IVIKT 70.6 2.3 £ 0.1° 1.99 + 0.01° 0.20 * 0.05¢

Total Phenolic Compounds: 155 + 2° 103 £ 3° ( 32 £ 3“? ‘

Values with different letters in each column are significantly different when applying unpaired two-tailed Student t-test (p < 0.05).
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> RESULTS > Phenolic profile

Phenolic compounds: Rt (min) Horcal - CE Red - CE I Horcal - SWE I
Ho. Z
1 Protocatechuic acid @ 9.7 180 + 02° 1619 + 001° 20 + 3= Ic__>
© 9
g a
2 p-Coumaric acid U/QA‘AOH 39.9 128 £+ 0.9° 1.3 £ 0.1° 0.10 + 0.05¢ @)
: =
Lezels, Z
3 Quercetin-3,4"-0-diglucoside “’»f*x,ﬂ_vgwg__w 47.8 27 = 0.I° 6 £+ 3 -
SN S
I O]
4 Quercetin-3-0-glucoside Y 55.5 03 = 0.0° 022 £ 005 0.10 = 0.05> %
A @)
5 Quercetin-4’-O-glucoside e 62.6 51.5 + 0.3* 39 + |° 75 £ 0.2 E
7 Total fl id &
o otal frlavonoids
6 Myricetin ”°.:°voﬁ 63.8 26 + 0.3 20 £ 02° 0.7 £ 0.1¢ "
™ content: 5
ok o D
7 Quercetin '”‘ﬁ”“?f‘j;‘:r 67.5 52 + 2¢ 24 + |° 32 + 0.6° Horcal-SWE: 26 mg QE/g ﬁ
L
oo LT 77% < Horcal-CE
8 Kaempferol jeee 700 126 + 0.1° 122 + 02° 020  0.05 o~ morea
208 68% < Red-CE
9 Isorhamnetin WTQTD[CT 70.6 23 + 0.I° 1.99 + 0.01° 020 * 0.05¢
oy o
Total Phenolic Compounds: 155 + 2° 103 £ 3° 32 £ 3¢
Values with different letters in each column are significantly different when applying unpaired two-tailed Student t-test (p < 0.05).
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IIIIL )> RESULTS > Antidiabetic potential
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2.2 yg/mL
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—0- Red-CE
—A— Horcal-CE
—4— Horcal-SWE

SWVE did not interfere in a-amylase activity.
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.

The extraction method resulted in varying phenolic compounds profile.
(SWE = protocatechuic acid and quercetin-4’-O-glucoside)

All the extracts inhibited a-glucosidase, but only those obtained from CE inhibited a-amylase.

For aldose-reductase, inactivation above 80% was determined, and also managed to neutralize
*NO and anion O,°*.

None of the extracts caused cytotoxicity of the tested cells, and all of them proved to effectively
inactivate a-glucosidase from Caco-2 human cells.

SWE has proved to be a useful technology to obtain extracts from OSW with
antidiabetic and antioxidant properties, besides avoiding the side effects resulted
from strong a-amylase inhibition.
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