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1. TOM TAT NOI DUNG LUAN AN:

bé tai dwoc thwe hién tai Vién Céng nghé Sinh hoc va Méi trwdng, Trwdng Dai
hoc Tay Nguyén tir thang 6/2021 dén thang 12/2023 trén dbi twong vé than cay Tram
vé dd, thu thap tai Khu bao ton thién nhién Easo, Ea Kar, D&k Lak v&i muc tiéu: Xac
dinh dwoc thanh phan cac hop chat chinh trong cao chiét vé than cay Tram vé dé va
kha nang ha dwéng huyét théng qua tac dong da muc tiéu ctia sdn pham vi bao cao
chiét trén md hinh in vitro va in vivo lam co s& nghién ctru phat trién cac san pham
bao vé strc khoé trong kiém soat dwéorng huyét. Cac ndi dung nghién ctru chinh cla luan
an goém:

— Panh gia &nh hwdng cla trich ly phan doan dén kha nang kiém soat dwéorng huyét
da muc tiéu ctia cao chiét vd than cay Tram vé dd, gdbm: (1) Trich ly phan doan cao
chiét thd, xac dinh ham lwong polyphenol va flavonoid téng s clha cao chiét tho va
céac loai cao chiét phan doan; (2) Panh gia kha nang chéng oxy héa, khang viém, trc
ché a-glucosidase va a-amylase, khang khuan va kich thich sinh truéng loi khun cla
céac loai cao chiét; (3) Panh gia déc tinh ctia cac chiét vo than cay Tram vé dé trén mo
hinh ca ngwa van; (4) Danh gia kha nang kiém soat dwdng huyét ctia cao chiét phan doan
trén mé hinh ca ngwa van; (5) Banh gia anh hwéng ctia cao chiét tiém ning dén hé vi sinh
dudng rudt trén mé hinh in vivo; (6) Banh gia tac ddng clia cao chiét tiém nang dén diéu
hoa biéu hién gene lién quan dén kiém soat dworng huyét trén mé hinh ca ngwa van;

— Phan 1ap cac hop chéat, dinh lwong va danh gia twong quan véi hoat tinh sinh hoc
cla cao chiét vé than Tram vé dd, gdm: (1) Phan 1ap va xéac dinh cu tric cta cac hop
chét co hoat tinh sinh hoc tir cao chiét tiém nang; (2) Dinh lwong cac hop chét c6 hoat
tinh sinh hoc trong céc loai cao chiét; (3) Panh gia twong quan gitra thanh phan hoat
chat va hoat tinh sinh hoc cla cac loai cao chiét;

— Vi bao cao chiét va danh gia kha nang kiém soat dwéng huyét da muc tiéu cta
san pham vi bao, gém: (1) Xac dinh diéu kién vi bao phu hop bang phuwong phap say
phun; (2) Banh gia hoat tinh ha dwéng huyét ctia san pham vi bao trong diéu kién in vitro;
(3) Panh gia tinh an toan cta s&n pham vi bao trén mé hinh ca ngwa van; (4) Panh gia
kha nang ha duong huyét clia san pham vi bao trén mé hinh ca ngwa van; (5) Danh
gia kha nang diéu hoa biéu hién moét sd gene lién quan dén kiém soat duworng huyét
clia san pham vi bao cao chiét; (6) Panh gia hoat tinh khang viém in vitro va in vivo
cla san pham vi bao cao chiét;

— Nghién cu xay dung md hinh dy doan thdi han bdo quan cla san pham vi bao,
gdm: (1) Panh gia tac déng cua diéu kién kich thich dén sy thay déi d6 4m va ham
lwgng polyphenol clia sé&n pham vi bao theo th&i gian bdo quén; (2) Danh gia tac dong
clia diéu kién kich thich dén sy thay dbi hoat tinh chéng oxy héa va trc ché enzyme
ctia san pham vi bao theo thdi gian bao quén; (3) Xay dwng méd hinh dy doan thdi han
bdo quan ctia sa&n pham bét vi bao;
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2. NH’NG KET QUA MO CUA LUAN AN:

— Cung cép nhirng di¥ liéu quan trong vé hiéu qua ha dwdng huyét ctia cao chiét vé
than cay Tram v dd va sadn pham vi bao théng qua tac déng da muc tiéu gém: On
dinh dwong huyét luc déi, chdng tdng dwdng huyét sau an, chdng oxy héa, khang
viém, 6n dinh hé vi sinh vat dwéong rudt va diéu hoa biéu hién ctia cac gene lién quan
dén qua trinh tang dworng huyét & md hinh ca ngua van gay bénh dai thdo dwong.
Cao chiét vé than cay Tram vé dé va san pham vi bao cé kha nang diéu hoa biéu hién
mot sb gene lién quan dén kiém soat qua trinh sinh téng hop chat béo nhw gene
SREBF1, ACC1, va FASN,; cai thién khang insulin théng qua gene insulin (INS), va thu
thé insulin (INSRA1 va INSRB1); trc ché hap thu glucose qua thanh ruét théng qua
gene SGLT1 va cai thién chuyén héa glucose théng qua gene GLP-1.

— Phan lap va xac dinh dwoc ciu tric clia cac hop chéat chinh trong vé than cay
Tram vd d4 thé hién hoat tinh tiém nang trong kiém soat dwéng huyét. Trong d6, gallic
acid, catechin, epicatechin, ellagic acid, quercetin, caffeine va apigenin la cac thanh
phan chéng oxy héa quan trong. Ethyl gallate va rutin Ia thanh phan chinh ¢ ché a-
glucosidase.

— S& dung maltodextrin khang tiéu hoa lam chat mang vi bao géi cao chiét vé than
cay Tram vé dd bang phwong phap sdy phun da nang cao dwoec tinh sinh kha dung
cta sa&n phdm, nhd vao sy twong tac phan ti gitra vat liéu bao goi va cac hop chéat
trong cao chiét.

— Xay dwng dwoc md hinh dw doan thei han bdo quan clia sdn pham vi bao cao
chiét vé than cay Tram vé dd (Mbd hinh tuan theo quy luat ham bat nhéat: C, = C,.e *t.
San pham vi bao géi 6n dinh & diéu kién nhiét do (40 °C) va dé &m méi trudng bao
quan (75%), v&i thdi gian ban ra va suy thoai 90% hoat tinh lan lwot 1a 346,57 ngay va
1.151,29 ngay, so v&i cao chiét khéng vi bao lan lwot 1a 231,05 ngay va 767,53 ngay.
3. CAC (’NG DUNG/KHA NANG UPNG DUNG TRONG THU'C TIEN, NHIPNG VAN
PE CAN TIEP TUC NGHIEN CU'U

Luan an lam sang té nhirng minh chirng khoa hoc vé kha ndng ha dwong huyét
thédng qua tac ddng da muc tiéu clia cac loai cao chiét tir vé than cay Tram vé dé. Bong
théi, cung cap cac dan liéu ban diu vé tiém nang ng dung dé phat trién cac thwc pham
an toan tlr cay Tram vé dd trong phong chéng dai thao dwdng, gép phan lam gia ting
chudi gia tri trong hoat ddng khai thac tai nguyén thién nhién mét cach bén virng.

Nhirng van dé can tiép tuc nghién ctru gém (1) Téi wu héa diéu kién so ché, trich
ly va vi bao cao chiét vé than cay Tram vé dé dé nang cao khai thac cac hop chét ciing
nhw nang cao hoat tinh sinh hoc ctia cac hop chat tw nhién tir vé than cay Tram vd
dd; (2) Panh gia tac dong clha cao chiét va san pham vi bao trén cac md hinh nghién
ctru tién 1am sang va lam sang dé co thé phat trién thanh cac dang thwc pham thubc
cling nhw thwe phdm chirc nang trong phong chéng bénh dai thao dwong; (3) Thir
nghiém san xuat mot sé san pham thwc phadm cé kha ndng 6n dinh duwéng huyét hd
tro phong ngtra va diéu tri dai thao dwdng.
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1. SUMMARY

The study was conducted at the Institute of Biotechnology and Environment, Tay
Nguyen University, from June 2021 to December 2023, focusing on the trunk-bark of
Syzygium zeylanicum (L.) DC. was collected from the Easo Nature Reserve, Ea Kar,
Dak Lak. The main objective of this research is to determine the composition of the
main bioactive compounds in the trunk-bark extract of Syzygium zeylanicum (L.) DC.
and its ability to lower blood sugar through the multi-target effects of the
microencapsulated extract on in vitro and in vivo models as fundamental research for
developing health protection products in blood sugar control. The main research
contents of this dissertation are as follows:

- Evaluate the impact of fractionation on the ability to control blood sugar through
the multi-target effects of Syzygium zeylanicum (L.) DC. extract, including (1) the
fractionation of crude extract and the determination of the total polyphenol and
flavonoid content of the crude extract and its fraction; (2) the assessment of the
antioxidant, anti-inflammatory, and a-glucosidase and a-amylase inhibitory abilities,
antimicrobial and prebiotic activity of the extracts; (3) the evaluation of the extract
toxicity on a zebrafish model; (4) the evaluation of the blood glucose control of
fractionated extracts in a zebrafish model; (5) the assessment of the potential extracts
effects on intestinal microflora in vivo models; and (6) the evaluation of the impact of
potential extracts on gene expression related to control blood sugar in a zebrafish model.

- Isolation of bioactive compounds, quantification, and correlation assessment with
the biological activity of Syzygium zeylanicum (L.) DC., including (1) the isolation and
structure determination of bioactive compounds from potential extracts, (2) the
quantification of biologically active compounds in extracts, and (3) the evaluation of the
correlation between active ingredients and biological activity of extracts.

- Microencapsulate the extract and evaluate the blood sugar control via multi-target
effects of the microencapsulated product, including (1) determining suitable conditions
for microencapsulation via spray drying, (2) evaluating its hypoglycemia potential in
vitro, (3) evaluating of the microencapsulated product toxicity and (4) hypoglycemic
capabilities in a zebrafish model, (5) examining its ability to regulate gene expression
related to blood glucose control of the microencapsulated product, and (6) assessing the
anti-inflammatory activity of the microencapsulated products on in vitro and in vivo model.

- Research to build up a model to predict the storage life of microencapsulated
products, including (1) assessment of the impact of accelerated conditions on the
change in moisture and polyphenol content over storage time; (2) evaluation of the
impact of stimulating conditions on the change in antioxidant and enzyme inhibitory
activities over storage time; and (3) development of a model to predict the storage life
of microencapsulated products.
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2. THE NOVELTY OF DISSERTATION:

— Syzygium zeylanicum (L.) DC extract and microencapsulated products have been
found to exhibit hypoglycemic efficient via multi-target effects, including the
stabilization of fasting and postprandial blood sugar levels, prevention of oxidative and
anti-inflammatory effects, stabilization of intestinal microbiota, regulation of genes
related to hyperglycemia on diabetes-induced zebrafish. Additionally, these extracts
and microencapsulated products can control fat biosynthesis through the regulation of
SREBF1, ACC1, and FASN genes, improve insulin resistance through the regulation
of insulin (/NS) and insulin receptor genes (INSRA1 and INSRB1), inhibit glucose
absorption through the intestinal wall through the SGLT1 gene, and improve glucose
metabolism through the GLP1 gene.

— lIsolating and identifying the main compounds in the trunk-bark of Syzygium
zeylanicum (L.) DC that has revealed potential in blood sugar control. Of these, the
essential antioxidant components are gallic acid, catechin, epicatechin, ellagic acid,
quercetin, caffeine, and apigenin. Ethyl gallate and rutin are the main compounds that
inhibit a-glucosidase activity.

— Using digestion-resistant maltodextrin as a carrier for microencapsulation of the
Syzygium zeylanicum (L.) DC extract by spray drying method has improved the
product's bioavailability due to the molecular interaction between the packaging
material and the main compound in the core extract.

— A model was developed to predict the shelf life of the microencapsulated product
from Syzygium zeylanicum (L.) DC extracted (The model follows the rule of the first-
order model: C; = C,.eXt). The microencapsulated product is stable under ambient
temperature (40 °C) and humidity (75%), with half-life and 90% degradation of activity
being 346.57 days and 1,151.29 days, respectively, in compared to those of the free
extract, which are 231.05 days and 767.53 days, respectively.

3. APPLICATIONS/APPLICABILITY IN PRACTICE, PROBLEMS TOPIC NEEDS TO
CONTINUE RESEARCH

The dissertation highlights the scientific evidence supporting hypoglycemia via
multi-target effects of the trunk-bark extract from Syzygium zeylanicum (L.) DC.
Additionally, it provides preliminary data on the potential application of this plant in the
development of safe food products to prevent diabetes, which can contribute to
sustainable resource exploitation activities and enhance the value chain. Further
research is needed to optimize the pre-processing, extraction, and microencapsulation
conditions of Syzygium zeylanicum (L.) DC to improve the utilization of its compounds
and enhance their biological activity. It is also necessary to conduct research and
evaluate the effects of extracts and microencapsulated products on preclinical and
clinical research models to develop medicinal and functional foods for diabetes
prevention. Moreover, testing the production of food products that stabilize blood sugar
levels is essential to support preventing and treating diabetes.
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