Qv Auas AU AIAN nalnwuinalay qvmw 1A MVDIMUBUUN
(Tenebrio molitor) sewinanmstinsluszuumadueImIisIans (NUTRITIONAL
VALUE AND BIOACTIVE PROPERTIES OF MEALWORMS (TENEBRIO MOLITOR)
DURING SIMULATED GASTROINTESTINAL DIGESTION) mm‘iéﬁlﬁnm:
fuumansnanst s UAins dnaar¥an, 85 wi.

frddty: WsRumusuun (Tenebrio molitor)/inssasramegiiveslusiiu/mswasuwlas
feauiou/mstesluszuumaiue I s/ANaNTAN AT IN M

wuasfule (Edible insects) liusnunaslusfumadeniifidnonin vilildsu
anuaulaanininermaniuarinlavuimeialan Tasawiglunguusemaiiado g
msmeunauaswiausnsyidlulsemainaud fasuldanuddyduanudidunas
vinalga1mns Tasawzvuauun (Tenebrio molitor) uduuiasitlasunisiusesetruiu
v1en1snanamglsy (European union: EU) Tamnsaiuuszmulasgnaasndiy :widy
H3adpansAnundnuuslnsaiuarantfdeilrdureslusiunnmueauunluusassroznis
Wigdulauazneldanzmslimudeu lnewuin esduszneumaaivamuauuniinig
Wasuwaseiedaauluudazsserniaainduin lasewzuinalusiuiinuingeigely
sEuEdnud (54.38%) vausfiudunaluiuuansnnuduiuslufievnssiudwiunssuiums
Fuprziledulutaumuesinga anmsiasieilasiasimisglivedlusaulasldnaia
Fourier transform infrared spectroscopy (FT-IR) WU TAULANATITDLATIAT IR
Tuurazszesnsiasgdula Tnglaseainwuu R-sheet Ssnndulasasramdn (51-55%)
paBATIreINsiUAULaIgUT1(Metamorphosis) uazlutaaAsusiuannseysnudly
Dusadiuionunisdaisesseauluanalwisgaiived Aty (p<0.05) Nsinsvimemain
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) S8ugiuguiuy
voslUsiuiunnansfuagretauluuiasssormsiadydiuln Inslusiuiiddminluana
yunlvg) (150-200 kDa) wuldlnudalustesanuauazavueu Vs srovRANTINUNS
uamaaﬂwm‘[ﬂ‘smuwuuwunTmana-umman (10-20 kDa) ag1e w1z Tudruvesnisiv
AuTsunulysivanseuzanualutaangil 50-170°C danalfiAnn1sasunvas
lassadesvivluanastnadaiu T.ﬂﬂmi'lwﬂ'nu'sau'lusumumunma (90°C) dawaliniseoy
Tusiuisdugage (49.36% wiehumstes 4 421u9) ) waziirnuansalumsdudeuled
Dipeptidyl Peptidase-IV (DPP-IV) (3.58%) n1slimnufouluseaugs (170°0) vilnlaseasne
TusiuAsuain a-helix Wiy p-turn Fatheiiupuaniniadanin lun mwaunsalu
n1aM1uBu 3 adase Ferric Reducing Antioxidant Power (FRAP), Metal lon Chelating
Activity Assay (Metal) uay 2,2-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
uazn 13fuds Angiotensin-Converting Enzyme (ACE) (81.85%) N1531A51evsAUsENBY
wdn (PCA) #lddoyanin FT-IR wuin nslaspudsnasensasuwadlassaselusiu



Iﬂumm"wamuqu 170°C Hauanawaotirasute nu’;iluuilumau'[wwan'naaﬂm'mﬂu
mumméumm"u Jranswdsuwadlasiaiiveslusiuuiaiuauauddnnadinmi
Aot warbiteyadednluszdulinanafiannsaliusslvnilunisimuilysiuanuiadidl
arauTAludseituRuot iU szanEn

arwiwaluladuasuinnssuniedng aneiledodndnw .’a\smm FETNY [
5o FoTED
Ynsfinw 2567 muuaﬂammwwu‘%’nm INNS AYARG)
aneilofaonanssivinwsm %
L




SUCHANYA SINSRANOI : NUTRITIONAL VALUE AND BIOACTIVE PROPERTIES OF
MEALWORMS (TENEBRIO MOLITOR) DURING SIMULATED GASTROINTESTINAL
DIGESTION. THESIS ADVISOR: ASST. PROF. PAPUNGKORN SANGSAWAD, Ph.D.
85 PP.

Keyword: Mealworm (Tenebrio molitor) protein/Protein secondary structure/Thermal
modification/Gastrointestinal digestion/Bioactive properties

Edible insects are an alternative source of protein with significant potential,
attracting increasing attention from scientists and nutritionists around the world. This
interest is particularly strong in countries facing food scarcity, as well as in developed
nations that are beginning to emphasize the sustainability of the food supply chain.
Among these insects, the yellow mealworm (Tenebrio molitor) stands out as it has
been officially approved by the European Union (EU) as a safe and edible insect for
human consumption. This study examined the structural characteristics and functional
properties of mealworm proteins across developmental stages and thermal processing
conditions. It was found that the chemical composition of mealworms changes
significantly at each developmental stage, with the highest protein content observed
in the pupal stage (54.38%). In contrast, the fat content shows an inverse relationship
with chitin synthesis during the metamorphosis process. Protein secondary structure
analysis using FTIR spectroscopy revealed stage-specific conformational differences,
with B-sheet structures remaining dominant (51-55%) throughout metamorphosis,
while transitioning from pupal to adult stages triggered significant molecular
reorganization. SDS-PAGE analysis confirmed distinct protein profiles across
developmental stages, with high molecular weight proteins (150-200 kDa) prominent
in pupal and larval stages, while the adult stage exhibited distinctive low molecular
weight proteins (10-20 kDa). Thermal processing (50-170°C) of pupal-stage proteins
significantly altered their molecular conformation, with moderate heat treatment
(90°C) optimizing protein digestibility (49.36% hydrolysis after 4-h digestion) and
DPP-IV inhibition (3.58%). High-temperature exposure (170°C) induced protein structural
reorganization from a-helical to f-turn conformations, enhancing bioactive
functionality including antioxidant properties (FRAP, Metal chelating, ABTS radical
scavenging) and ACE inhibition (81.85%). FTIR-based principal component analysis
confirmed temperature-dependent protein conformational modifications, particularly
pronounced at 170°C. This study addresses the research gap regarding the relationship
between insect protein structural changes and resulting bioactivities, providing



molecular-level insights for optimizing insect-based protein ingredients with enhanced

functional properties.
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