Journal of Agri. Research & Extension 41(1): 131-146

navasnsanadieadululasanlnglildivinazaredeansdrdyuirssdnanluiyvs
foengusmeTanmuaziudueuluifieadesiulsalifnaisads (NCDs)
Effects of Solvent-free Microwave Extraction on the Active Substances
from Hemp Leaves of Bioactive Compounds and Inhibitions of Enzymes Relevant

to Non-communicable Diseases (NCDs)
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Non-communicable diseases (NCDs) pose a significant public health challenge in Thailand and
globally, resulting in economic burdens and side effects from pharmaceutical treatments. To miticate
these issues, the use of plant extracts as preventive measures has gained attention. This research
investigated the effects of solvent-free microwave extraction of hemp leaves on bioactive compounds.
Hemp leaf extracts were obtained using microwave power settings of 150, 250 and 350 W for durations
of 15 and 30 minutes. The study evaluates the antioxidant activity through assays including DPPH, FRAP,
metal chelating activity, and hydroxyl radical scavenging, as well as the inhibitory effects on enzymes
related to various health conditions, including ACE (hypertension), DPP-IV (type 2 diabetes), Q-amylase
and Ol-glucosidase (type 2 diabetes and obesity), and HMG-CoA reductase (hyperlipidemia). The
valuable compounds in hemp leaves were extracted using microwave-assisted extraction at 350 W for

15 minutes. This extraction method yielded the highest DPPH, FRAP, and hydroxyl radical scavenging
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activities, with respective ECsy values of 0.75, 0.39 and 1.16 mg/ml. Furthermore, it exhibited the most

potent inhibitory effects on ACE, Ol—amylase, and Ol—glucosidase enzymes, with ICs, values of 0.35, 0.14

and 0.23 mg/ml, respectively. Furthermore, the valuable compounds extracted from hemp leaves using

microwave-assisted extraction at 250 W for 30 minutes were identified as the most effective in inhibiting

DPP-IV (IC5,=0.37 mg/ml) and HMG-CoA reductase (IC5,=1.18 mg/ml). This study highlights the nutritional

potential of hemp leaf extracts as a promising strategy for preventing NCDs.
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DPPH radical Scavenging Activity
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Figure 1 Antioxidant activity of hemp leaves by different extraction methods (SFME1=150 W/15 m,
SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m, SFME5=250 W/30 m and

SFME6=350 W/30 m). (A) DPPH radical scavenging activity, (B) ferric reducing antioxidant power

and (C) metal ion chelating and (D) hydroxyl radical scavenging activity. Bars (mean+standard

deviation) with different letters have mean values that are significantly different at p<0.05.
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Figure 2 Angiotensin converting enzyme inhibition of hemp leaves by different extraction methods

(SFME1=150 W/15 m, SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m,
SFME5=250 W/30 m and SFME6=350 W/30 m). Bars (mean+standard deviation) with different

letters have mean values that are significantly different at p<0.05.
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Figure 3 DPP-IV Inhibition of hemp leaves by different extraction methods (SFME1=150 W/15 m,

SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m, SFME5=250 W/30 m and

SFME6=350 W/30 m). Bars (mean + standard deviation) with different letters have mean

values that are significantly different at p<0.05.
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Figure 4 Alpha—-amylase inhibition of hemp leaves by different extraction methods (SFME1=150 W/15 m,
SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m, SFME5=250 W/30 m and
SFME6=350 W/30 m). Bars (mean + standard deviation) with different letters have mean values

that are significantly different at p<0.05.
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Figure 5 Alpha-glucosidase inhibition of hemp leaves by different extraction methods (SFME1=150
W/15 m, SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m, SFME5=250 W/30 m
and SFME6=350 W/30 m). Bars (mean + standard deviation) with different letters have mean

values that are significantly different at p<0.05.
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Figure 6 HMG-CoA reductase inhibition of hemp leaves by different extraction methods (SFME1=150
W/15 m, SFME2=250 W/15 m, SFME3=350 W/15 m, SFME4=150 W/30 m, SFME5=250 W/30 m

and SFME6=350 W/30 m). Bars (mean + standard deviation) with different letters have mean

values that are significantly different at p<0.05.
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