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Production of a-glucosidase inhibitors from shallots using encapsulation techniques
and extension of the technology toward commercialization.
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Abstract

a-glucosidase inhibitors are most widely used to inhibit intestinal a-glucosidase activity
which convert carbohydrates to monosaccharide and slow down the elevation of blood
glucose level after starchy food uptake. This study aimed to discover potential sources of
natural a-glucosidase inhibitors from flavonoid rich-plants in Thailand which was shallot for
replacing synthetic medicines. The shallot was extracted by ethanol 609% with the ratio of
dried shallot and ethanol solution was 1:40. The results indicated that shallot extract had the
in-vitro a-glucosidase inhibitory activity of 43.02%. After that, shallot extract was encapsulated
using whey protein isolate (1 1% w/v) as coating material and the study revealed that spray-
drying was the most effective encapsulation technique. The encapsulated a-glucosidase
inhibitor produced by spray-drying showed 41.32% of inhibition. Additionally, it was stable at
various thermal processing conditions, pasteurization (low temperature long time and high
temperature short time) and UHT. After ten months of storage, it was determined that the
encapsulated a-glucosidase inhibitor was suited stored in aluminum foil bags and the optimal
temperature of storage was 4°C with only 1.389% reduction of inhibitory activity. Finally, the
encapsulated a-glucosidase inhibitor could be applied as the food supplement and the
production technology was transferred to the community enterprises, Sisaket fair trade, in
Sisaket province for creating the agribusiness. The product from OEM had almost the same
qualities compared to producing in the laboratory. Encapsulated a-glucosidase inhibitors 1
capsule had 500 mg. and there was 39.2% inhibition. The cost of production was 0.375 Baht.

Keywords: a-glucosidase inhibitors, encapsulation, shallots, spray-drying.
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Table 1 Physical and chemical properties of shallot crude extract.

Parameters Shallot crude extract
%Yield 64.50
Color
L* 25.77+0.22
a¥ 6.54+0.43
b* -6.57+0.32

Moisture content -
(¢/100¢ weight of dry matter)

pH 5.09
Total flavonoid content 215.8+0.015

(mg quercetin equivalents/g)

on Acarbose

Shallot extract

%inhibition

Concentration
(mg /ml)
Figure 1 Inhibitory activity of a-glucosidase inhibitors from shallot extract compared to

Acarbose
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Figure 2 Light microscope image illustrates the shallot extract and whey protein isolate

emulsion (Liquid state).
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Figure 3 Scanning Electron Microscope image (500x) of encapsulated shallot extract

produced by freeze drying technique.
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Figure 4 Scanning Electron Microscope image (2000x) of encapsulated shallot extract

produced by spray-drying technique.
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Table 2 Inhibitory activity of a-glucosidase by non-encapsulated shallot extract, encapsulated

shallot extract using spray-drying and freeze-drying techniques.

Encapsulation Non- Thermal processing Product
techniques thermal 63+2°C 85+2°C 138+1°C 250+1°C costs
processing 30 sec. 15 sec. 3 sec. 30 sec. (Baht/1¢)
Non- 43.14%a 13.41%c 27.62%c 25.78%c ND 17.27

encapsulation
Spray-drying 41.32%a 32.11%a 36.49%a 35.91%a 8.02% 28.98
Freeze drying 41.65%a 22.37%b 34.58%b 32.53%b 4.23% 34.17

a-c: within each column, means not followed by the same letters are significantly different at p <

0.05 by Duncan’s test. ND: No inhibition was detected.
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anaswad Y%inhibition egefitfud1Aymeadfi(p < 0.05) Waifiuld 3 e Tnsanasuszana 3.9%
dlaufiusne 10 Weu wuin LauLm‘UegLamﬁlﬂmumﬂﬁmm%’auﬁ % inhibition qaﬂdﬁﬁmumﬂﬁ
audou InedAvindu 35.14% anad 6.97% neuiudulunisfiuinw (Heufl 0) vaeilou
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Table 3 Changes in inhibitory activity of a-glucosidase inhibitor before and after thermal processing

during 10 months storage at 30+3°C.

Thermal processing

Storage time  Non-thermal 63+2°C 85+2°C 138+1°C 250+1°C
(months) processing 30 sec. 15 sec. 3 sec. 30 sec.
0 42.11%a 32.10%a 35.42%a 35.17%a 8.06%ab
1 42.18%a 30.19%b 35.12%bc 34.27%b 8.15%a
2 41.53%a 29.06%c 35.17%b 33.68%c 8.03%ab
3 41.50%a 29.17%c 34.96%c 33.55%c 7.83%b
4 40.67%bc 29.04%c 34.72%d 33.05%d 7.79%b
5 40.18%cd 28.54%d 33.97%e 32.42%e 7.37%c
6 39.86%cd 28.51%d 33.73%f 32.13%e 7.22%c
7 39.43%d 28.11%e 33.54%g 31.80%f 6.33%d
8 38.22%e 27.04%f 32.29%¢g 31.45%g 5.21%e
9 37.90%e 26.87%f 31.68%h 30.79%h 5.07%e
10 35.14%f 24.35%g 30.87%h 29.67%i 4.11%f

a-i: within each column, means not followed by the same letters are significantly different at

p < 0.05 by Duncan’s test.
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Table 4 Changes in inhibitory activity of a-glucosidase inhibitor before and after thermal processing

during 10 months storage at 4°C.

Thermal processing

Storage time Non-thermal 63+2°C 85+2°C 138+1°C 250+1°C
(months) processing 30 sec. 15 sec. 3 sec. 30 sec.
0 42.08%a 32.18%a 35.22%a 35.01%a 8.04%a

—_

42.13%a 32.11%ab 35.06%ab 34.93%ab 8.01%a

2 42.10%a 32.03%ab 35.10%ab 34.87%ab 7.97%a

3 41.98%ab 31.95%ab 35.02%ab 34.70%ab 7.93%ab
4 41.76%b 31.87%b 34.91%bc 34.67%bc 7.83%bc
5 41.61%c 31.72%c 34.82%cd 34.59%c 7.72%cd
6 41.53%c 31.66%c 34.74%cd 34.51%c 7.72%cd
7 41.50%c 31.62%c 34.70%cd 34.48%c 7.70%cd
8 41.27%d 31.58%c 34.65%d 34.40%cd 7.62%de
9 40.74%e 31.11%d 34.33%e 34.12%d 7.58%de
10 40.60%f 31.05%d 3 4.21%e 34.09%d 7.53%e

a-f: within each column, means not followed by the same letters are significantly different at p <

0.05 by Duncan’s test.
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Table 5 Costs of a-glucosidase inhibitors capsules.

ltems Amounts Price per unit (Baht) Total costs (Baht)

Encapsulated shallot extract using spray-drying.

1. Shallots 10 kilograms 16.00 160.00
2. Ethyl alcohol 60% 2.0 liters 120.00 240.00
3. Whey protein isolate 115 grams 0.62 71.30
4. Spray-dryer costs 0.5 hours. 400.00 200.00
Total cost (Aqueous extract 23.16 g.) 671.30
Total cost (Aqueous extract 1 g.) 28.98

Capsule of encapsulated a-glucosidase inhibitors

1. Shallots 10 kilograms 16.00 160.00
2. Ethyl alcohol 60% 2 liters 120.00 240.00
3. Whey protein isolate 5 kilograms 0.62 3,100.00
4. Spray-dryer costs 0.5 hours. 400.00 200.00
5. Capsules 12,000 capsules 0.16 1,920.00
Total cost (Aqueous extract 1,000 ¢.) 5,620.00
Total cost (0.5 g. per capsule) 0.46

Total cost (0.5 g. per 100 capsules) 46.00

1.016 kilograms of dried shallots are produced by 10 kilograms of fresh shallots.

Fresh shallots price from Srisaket province in 2018.
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Figure 5 Training course of how to produce supplements from shallots.
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Figure 6 The participants visited Pad Chai Chee Vee Manufacturer for producing the products

on a commercial scale.
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