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Figure L Pathogenesis of oxidative stress in diabetes and the role of antioxidants.
(Source: Xu et al., 2021
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Methodology

Total flavonoid content assay
(Dibactoetal,, 2021)

Antioxidant activities of SBH

Total phenolic content assay
(Biluca et al., 2020)

DPPH assay (Alsaleemetal., 2020)
SBH was
mixed with
MetOH,
NaNO-; and
AICl5.6H>0
and NaOH.

SBH was mixed
with Folin
ciocalteu’s and
NEECGg.

Absorbance at
750 nm.

To study the antioxidant and in vitro antidiabetic
activities of honey from 3 different Malaysian stingless
bee species.

Absorbance at

506 nm. Absorbance at
517 nm.

Trolox was used

asa standard.

SBH was mixed
with DPPH

solution.
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total flavonoid contents, antioxidant OH . — (ormege) e Gm; — H@@,m |
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assays) and in vitro antidiabetic (a- 3 ‘i, Ay, (itrosyaton) ' @ O Herbal exrct @ O |
amylase) activities of 3 different types of . i - ¢ ' |
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2. To determine the correlation between total " i . A - 517
phenolic, total flavonoid contents, ! : b o F —

antioxidant and a-amylase inhibitory

activities. Figure 2: Principle of total phenolic content.

(Ford et al., 2019)

Figure 3: Principle of total flavonoid content.
(Makuasa et al., 2019)
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FRAP assay Phosphomolybdenum assay
(Hsieh & Rajashekaraiah, 2021) (Batool et al., 2019)

Figure 4: 2,2-diphenylhydrazyl (DPPH)
reaction mechanism (Sadeer etal., 2020)

L

In vitro antidiabetic activity

a-amylase inhibitory assay
(Oyedemietal., 2017)

Results

Absorbance at

765 nm.
Ascorbic acid
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with

Absorbance at

593 nm.
Trolox was used

SBH was mixed
with FRAP

SBH was

ammonium

, - solution. asa standard. molybdate was usedas a mixed with
Table 1: TPC, TFC, DPPH (ICs), ABTS, FRAP, phosphomolybdenum and a-amylase (ICz) of different types of SBH, solﬂtian. e e e s e
solution, & . 240 nm.
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W & power (FRAP) reaction mechanism. (Sadeer et al., 2020) ’
Moracics (Sadeer et al., 2020) +  p<0.05 (significant difference).
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Discussion
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Table 2: Correlation mafrix betwesen TRPC, TRFC, DPFPH {(ICs0), ABTS, FRAP, phosphomolybdenum and a-amylase (1Csa)-

E

% Researchdone by Shamsuddin et al., 2021 also revealed that the antioxidantactivity,

Variables TPC TFC DPPH (ICsa) ABTS FrRap  FlOSPROmOlybde ' phenolicand flavonoid contents in H. itama honey were significantly higher than Apis
honey.High concentration of phenolic (ferulic acid, p-coumaric, gallic acid, and salicylic
TPC 1 0.995% -0 594 0979 0950 0581 -0.970% acid) and flavonoid compounds (taxifolin, myricetin and quercetin) in H. itama honey.
TFC 1 -0.928 0972 0933 0.865% -0.961%= % The complex composition of honey, the interactions between various antioxidant
CPPH ; o o P e 0 Bame ‘ compounds and potential synergistic relationships between them can also play an
importantrole in antioxidantactivities (Tuksitha etal., 2018).
ABTS ! 0.9ve G818 -0.818™ % Different value of phenolic and flavonoid compounds in honey were reported from
FRAP 1 0.869+ 0914 different studies might be attributed to the different botanical origins, bee species, and
geographical locations of honey (Maringgal et al., 2021 Wong et al., 2019).
Fhosphom 1 D RS

% From this study, the strong positive correlation between TPC, TFC with antioxidant
activities indicated phenolic and flavonoids compounds in SBH has great contribution to
the antioxidant activities exhibited by DPPH, ABTS, FRAP and phosphomolybdenum
assays.

% A strong negative correlation is seen between TPC and TFC and ICy; of a—-amylase

enzyme inhibition suggested that the greater TPC and TFC, greater will be the ability of

SBH to inhibit a—amylase activity.

olybdenum

o-amylase
(I 50)

*Commelation significant at p<0.05level Z4ailed)
“Comelationis significant at p=001level Z4ailed)

Reference

The honey produced by different stingless bee species (H.
itama, G. thoracica and L. canifrons) in Perak displayed
variation in phenolic and flavonoid contents. This study
exhibited honey H. itama exhibited significantly high in
TPC, TFC and antioxidant activities. This useful amount of
phenolic and flavonoid compounds in the SBH that are
able to act as natural antioxidants and also have significant

anti-diabetic activity. This study revealed that bee species s

importantin determination of honey for therapeutic useJ

In vitro antidiabetic activity and
glycemic index of bee honeys
(India)

_ (Krishnasree et al., 2016)

- Trigona irridipennis

In vitro anti-diabetic activity of
different botanical origins
(Aliet al., 2020)

- Heterotrigona itama

ABTS assay (Echegarayetal., 2021)

Absorbance at
745 nm.
Trolox was used
as a standard.

SBH was mixed
with ABTS

solution.

Mechanizm of reaction:
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Figure 5: 2,2"-azino-bis (3-
ethylbenzothiazoline- 6-sulfonic acid) (ABTS)
reaction mechanism (Sadeer et al., 2020)
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Figure 10: The role of a-
amylase inhibitor.

+ Statistical Package Science Social (SPSS) software version 26.
One-way ANOVA with post-hoc Tukey HSD & Pearson correlation tests.

Conclusion
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> Xu, Y, Tang, G, Zhang, C., Wang, N., & Feng, Y. (2021). Gallic Acid and Diabetes Mellitus : Its Association with. Molecules, 26, 1-15.

\. - - 90 0900090000

\

» Biluca, F. C,, da Silva, B., Caon, T, Mohr, E. T. B,, Vieira, G. N., Gonzaga, L. V, Vitali, L, Micke, G, Fett, R., Dalmarco, E. M., & Costa, A. C. O. (2020). Investigation of phenolic compounds, antioxidant and anti-infllmmatory activities in stingless bee honey

> Echegaray, N., Pateiro, M., Munekata, P. E. S,, Lorenzo, J. M., Chabani, Z,, Farag, M. A, & Dominguez, R. (2021). Measurement of antioxidant capacity of meat and meat products: Methods and applications. Molecules, 26(13).




	Slide 1

