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MO PAU
1. Dit vin dé/tinh céap thiét caa dé tai

Tang duong huyét man tinh 1a ddc trung co ban bénh dai thao
duong (PTD), 1a bénh réi loan chuyén hoa phé bién do thiéu hodc suy
giam hoat tinh insulin. DTD ¢ nhiéu bién ching lién quan téi hau hét
céc co quan trong co thé nhu suy than, thoai hoa vong mac, than kinh,
tim mach hay hoai tir chi. Theo céc tai liéu y khoa, ting dudng huyét
kéo dai trong dai thao duong 12 nguyén nhan co ban dan dén cac bién
ching nguy hiém cua dai thao dudng. Do do, kiém soat gia ting dudng
huyét 1a muc tiéu tién quyét trong phong tri dai thao dudng.

Hién nay, nhiu loai thudc gitip kiém soat duong huyét dugc st
dung rong rai trong diéu tri dai thio dudng va cho thiy nhirng hiéu qua
nhat dinh. Tuy nhién, nhimng loai thudc nay lau dai gy ra nhiéu tac
dung phu. Hop chét ty nhién c6 hoat tinh sinh hoc vai tro quan trong
trong nén y hoc ¢6 truyén & cac nudc phuong Dong. Cac nghién ciru
cho thiy, hop chat tu nhién c6 tic dung kiém soat duong huyét twong
duong thudc v6i d6 an toan tdt hon, tinh twong hop sinh hoc cao, tac
dong da muc tiéu diéu tri va dic biét 1a kha nang san Xuét voi quy mo
16n bang cong nghé sinh hoc

Tram vo do6 (Syzygium zeylanicum (L.) DC) ¢6 tiém nang Gmg dung
kiém soat duong huyét thong qua tac dung da muyc tiéu. Tuy nhién, cac
thong tin vé thanh phan, cau tric cac hop chat hoa hoc, hoat chat quyét
dinh dén kha nang ha duong huyét, va dic biét 1a kha ning bén hoa
hoat tinh bang cac vat liéu bao géi phu hgp nhdm nang cao kha ning
g dung thuc tién con chua duge cong bd. Mot nghién ciru toan dién
vé kha ning vi bao cao chiét va danh gia hi¢u qua tac dong trén co so
nghién ciru thanh phan hoat chit, co ché tac dong phu hop con chua
duoc tién hanh. Trén co s& d6, tién hanh thuc hién dé tai: “Nghién ctru
kha nang ha duong huyét ctia san pham vi bao cao chiét tir cdy Tram
vo do (Syzygium zeylanicum (L.) DC.)”



2. Muc tiéu nghién ciru
Xac dinh dugc thanh phan cac hop chét chinh trong cao chiét vo

than cdy Tram v6 d6 va kha ning ha duong huyét théng qua tac dong
da muc tiéu ciia san pham vi bao cao chiét vo than ciy Tram vo do trén
mo hinh in vitro va in vivo, 1am co s& nghién ciru phat trién cac san
pham bao vé stic khoé trong kiém soat dudng huyét.
3. Cac néi dung nghién ciru chinh ciia ludn an
Noi dung 1. Panh gia anh hudng cua trich ly phan doan dén kha ning
kiém soat dudng huyét da muc tidu cua cao chiét vo than cy Tram vo do.
Noi dung 2. Phan 1ap cac hop chét, dinh lwong va dénh gia trong quan
v&i hoat tinh sinh hoc cua céc loai cao chiét vé than cay Tram vo dé.
Noi dung 3. Vi bao cao chiét v6 thin cdy Tram vo do va danh gia kha
nang kiém soat duong huyét da muc tiéu ciia san pham vi bao.
Noi dung 4. Nghién ctru xay dung mo6 hinh dy doan thoi han bao quan
ctia san pham vi bao.
4. Nhirng dong gép méi cia ludn an

—  Cung cap nhiing dit liéu quan trong vé hiéu qua ha duong huyét
ctia cao chiét vo than cay Tram vo d6 va san phim vi bao thong qua
tac dong da muyc tiéu gdm: On dinh duong huyét lac doi, chong ting
dudng huyét sau in, chdng oxy hoa, khang viém, 6n dinh hé vi sinh
vat duong rudt va diéu hoa biéu hién cta cac gene lién quan dén qua
trinh ting duong huyét & moé hinh ca ngua van giy bénh dai thao
dudng. Cao chiét vo than cdy Trim vo d6 va san phdm vi bao ¢ kha
nang diéu hoa biéu hién mot s gene lién quan dén kiém soat qué trinh
sinh t6ng hop chét béo nhu gene SREBFI, ACCI1, va FASN; cai thién
khang insulin thong qua gene insulin (INS), va thy thé insulin (INSRA I
va INSRBI); {rc ché hip thu glucose qua thanh rudt thong qua gene
SGLTI va cai thién chuyén héa glucose thong qua gene GLPI.

— Phan lap va xac dinh dugc cAu tric cla cac hop chét chinh trong
v than ciy TrAm v6 d6 thé hién hoat tinh tiém ning trong kiém soat



duong huyét. Trong d6, gallic acid, catechin, epicatechin, ellagic acid,
quercetin, caffeine va apigenin 1a cac thanh phan chéng oxy hoa quan
trong. Ethyl gallate va rutin 1a thanh phan chinh irc ché a-glucosidase.

— Sir dung maltodextrin khang tiéu héa 1am chat mang vi bao goi
cao chiét vo than ciy Tram vo do bang phuong phap say phun di nang
cao duoc tinh sinh kha dung ciia san pham, nhd vao sy twong tac phan
tir giira vat liéu bao goi va cac hop chit trong cao chiét.

— Xay dung duge md hinh du doan thoi han bao quan ctia san pham
vi bao cao chiét vo than cay Trim v6 d6 (M6 hinh tuan theo quy luat
ham bat nhat: C, = Cy.eXY). San pham vi bao géi 6n dinh & didu kién
nhiét do (40 °C) va d6 4m mdi trudng bao quéan (75%), voi thoi gian ban
rd va suy thoai 90% hoat tinh lan luot 14 346,57 ngay va 1.151,29 ngay,
50 v6i cao chiét khong vi bao 1an luot 13 231,05 ngay va 767,53 ngay.
Chuong 1. TONG QUAN
1.1. Tong quan dai thio dudong
1.1.1. Ting dudng huyét va Do thio duong

Tang dudng huyét (hyperglycemia), diu hiéu rdi loan chuyén hoa,
1a d4u hiéu dic trung cta dai thdo dudng, bénh 1y rdi loan chuyén hoa
rat pho bién & loai nguoi. Tang duong huyét kéo dai gy ra cac bién
ching nguy hiém, de doa stc khoe, tinh mang ngudi bénh. Kiém soat
gia tang dudng huyét 1a muc tiéu tién quyét trong phong trj dai thao duong.
1.1.2. Co ché ting duong huyét trong dai thio duong

Su ton thuong té bao B dan dén mét kha ning san xuat insulin 14 co
ché bénh sinh co ban cua dai thdo dudng tuyp 1 (Roep et al., 2021). Su
rdi loan trong xuat tiét insulin va glucagon din dén méat kha ning kiém
soat duong huyét 13 co ché bénh sinh co ban cta dai thao duong tuyp
2 (Knudsen et al., 2019; Khin et al., 2023).

Khéng insulin giy anh huéng dén hau hét cac mo co quan trong co
thé, gy nén cac roi loan nhu suy giam higu suat hap thu glucose & md
co, tang san sinh glucose va triglyceride & gan, tang phan giai mg va



tich Ity dai thuc bao & mé md. Cac rdi loan chuyén hoa nay cang lam
nghiém trong thém sy khang insulin, giy ting duong huyét va dai thio
duong tuyp 2 (Oh & Olefsky, 2016).
1.1.3. He vi sinh dwong rudt va nguy co’ dai thao dwong
Nhiéu bang chimg khoa hoc cho thdy méi lién hé mat thiét giita hé vi
sinh duong rudt va dai thao duong (Li et al., 2020). H¢ vi sinh duong rudt
tac dong dén sy can bang glucose ndi moi qua nhiéu co ché khac nhau.
1.2. Céc phuong phap tiép cin hién dai trong diéu tri d4i thao duwong
1.3. Tiém ning phong chong dai thao dwong théng qua kha ning kiém
soat dudng huyét ciia cac polyphenol tir thure vt
1.3.1. Hop chit ty nhién tir thuc vét trong hd tro phong chong dai théo dudng
Céc hop chét tu nhién c6 ngudn goc tir thuc vat, chu yéu 1a cay
thudc, duge quan tim nho kha ning cung cép da dang va phong phii
cac hop chit v&i nhiéu gia tri dugc hoc, hoat tinh sinh hoc chéng lai
nhiéu bénh 1y khac nhau, bao gom hoat tinh chdng dai thao duong
(Ahmadu & Ahmad, 2021).
1.3.2. Kha niing kiém soat dudmg huyét ciia cic hop chét polyphenol
Polyphenol c6 tic dung hitu ich dbi voi strc khoe con ngudi & cac
khia canh khéac nhau nhu cai thién bénh 1y tim mach, cao huyét ap, roi
loan chuyén héa, béo phi, ung thu va dic biét kha nang kiém soat
duong huyét trong dai thdo dudng (Dominguez Avila et al., 2017;
Durazzo et al., 2019).
1.3.3. Cac co ché kiém soat duong huyét cita cac hop chit polyphenol
Céc co ché gdbm (1) diéu hoa qua trinh xudt tiét cic hormon va phuc
héi chirc nang tuyén tuy; (2) e ché enzyme tiéu hoa tinh bot va giam
luong dudng hap thu qua rudt; (3) cai thién do nhay insulin & cac mo,
co quan; (4) giam san xuit glucose va sinh tong hop chlesterol & gan;
(5) ting qua trinh hap thu va chuyén hoa glucose & co; (6) diéu hoa
qué trinh sinh tong hop chit béo; (7) diéu hoa hoat dong nio bd va



gidm cam gidc thém an; (8) diéu hoa hé vi sinh duong rudt (Xu et al.,
2018; Sun et al., 2020; Jiang et al., 2022; Xia et al., 2021).

1.4. Chi Tram (Syzygium sp.) va tiém ning img dung phong chong dai thao
duong

1.4.1. Kha niing kiém sost dudng huyét ciia mot s6 cdy thude thude Chi Tram

Céc cay thude chi Trim duoc ghi nhan c6 kha ning chdng oxy hoa
va ha duong huyét trén cdc mo hinh gay dai thao duong. Cac loai co
tiém ning bao gdm S. alternifolium, S. aqueum, S. aromaticum, S.
calophyllifolium, S. cumini, S. malaccense, S. polyanthum, va S.
samarangense (Zulcafli et al., 2020)

1.4.2. Tram vé dé (Syzygium zeylanicum (L.) DC.)

Céc nghién ctru vé kha ning chdng déi thio duong cua Tram vo do
con kha it va chua c6 tinh hé théng, dic biét hiéu qua kiém soat duong
huyét trén cic mo hinh in vitro va in vivo con han ché. Céc dit liéu vé
thanh phan héa hoc, c4u tric va hoat tinh sinh hoc ciing nhw mdi lién hé
gilta cdu trac — hoat tinh chua duoc nghién ctu day du. Pong thoi,
phuong phap bao vé cac hoat chat va nang cao tinh sinh kha dung ciia
hoat chat chua dugc nghién ciru.

1.5. Cong nghé vi bao géi cic hop chit tw nhién img dung trong phong
chdng dai thao dudng
1.5.1. Cong nghé vi bao goi cac hop chit tir nhién

Su bao gbi (encapsulation) cic hop chét tu nhién/thudc bén trong
vat lidu bao géi, gitip bao vé cac thanh phan hop chét ty nhién trudc
cac cac tac nhan gay phan hay tir méi truong ngoai va bén trong co
thé, gitp duy tri d6 6n dinh va nang cao hoat tinh sinh hoc. Céng ngh¢
nay gilp tang tinh sinh kha dung, kha ning hoa tan, tinh thim qua
mang, gitp kiém soat giai phong cac hoat chét phi hop voi muc dich
st dung (Dias et al., 2015).



1.5.2. Cong nghé vi bao géi cic hop chét tir nhién bang ky thuét siy phun

Nguyén 1y co ban ctia k¥ thuat sdy phun dua trén viéc 1am kho rat
nhanh céc hat huyén phtl hodc nhii tuong rat nhé bang dong khi nong,
cac hat ndy sau d6 roi xudng phan day ctia budng say va dugc thu hoi
trong mot hé thong phu hop (Gharsallaoui et al., 2007).

Hau hét polyphenol déu kém bén dudi tac dung bt loi ciia moi
truong, dé bi phan hiy dudi tic dung cia cac enzyme, twong tac véi
cac thanh phan phdi tron khac, ddn dén mat hoat tinh hogc kém 6n dinh
trong diéu kién tiéu hoa, suy giam tinh sinh kha dung. Sy phun cho
thay hiéu qua vi bao géi cac hop chat polyphenol voi hiéu suat cao, ting
d6 bén va sinh kha dung (Sosnik & Seremeta, 2015).

1.6. M6 hinh c4 ngua van trong nghién ctru dai thao duwdng
1.6.1. Cac loi thé ctia mé hinh cA ngya van

Mo hinh cé ngua van (Zebrafish, Danio rerio) dugc st dung rong
rdi dé danh gi4 tinh an toan va kha ning ha duong huyét cua cac hop
chat tu nhién c6 hoat tinh sinh hoc (Holtta-Vuori et al., 2010).

1.6.2. Céc nghién ctru vé roi loan kiém soat duong huyét va dai thio duong
trén ¢4 ngua van

Céc phuong phap khac nhau di duge phat trién dé gay dung cac md
hinh dai thiao duong khic nhau trén ca ngua van bao gém dai théo
duong tuyp 1, dai thao duong tuyp 2 (Cao et al., 2023).

Céc hudng nghién ciru lién quan kiém soat duong huyét trong dai
thao duong gom: (1) Su khoi phat, tién trién va bién ching cua dai
thao duong; (2) Tac dong cua cac gene, cic con dudng chuyén hoa va
chire nang ctia mo/co quan; (3) Sang loc thude diéu tri dai thio duong;
(4) Cac nghién ctru vé rdi loan hanh vi lién quan dai thao dudng.

1.7. Thue trang va huéng tiép cin nghién ciu

Cac dit liéu hién c6 vé kha ning kiém soat duong huyét va chong dai
thdo dudng ciia cac ciy thude thude Chi Tram chu yéu dua trén chiét
xuét hoic cao chiét phan doan, va c6 rat it nghién ctru vé phén 1ap hoic



xé4c dinh cac din xuét cia hop chét c6 hoat tinh sinh hoc. Cac bdo cdo
chil yéu tap trung & mot sb loai phd bién, trong khi tiém ning ctia cac
loan khac nhu S. densiflorum, S. mundagam, va dac biét1a S. zeylanicum
(L.), Tram v6 d6 can duoc quan tam.

Tram v6 d6 thu thap tai Piklak co tiém ning tng dung cao trong
hd trg va didu tri dai thio duong thong quan kha ning kiém soat duong
huyét. Thong tin khoa hoc vé cac hoat chit, dan xuét va co ché tac dong
cu thé con chua dﬁy du va co hé théng. Bén canh d06, kha nang bao vé
hoat tinh, ting cuong kha nang tac dong trén cac mo hinh in vivo, danh
gia doc tinh va cac danh gia chuyén sau hon nham dua ra cach tiép can
g dung cu thé con chua duoc tién hanh nghién ciru.

Chuwong 2. NQI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

2.2. Noi dung nghién ciru

2.3. Phuwong phap nghién ciru va chi tiéu danh gia

2.3.1. Phuong phap trich ly cao chiét thd va cac loai cao chiét phan doan

Bot vo than cdy Tram vo do dugc trich ly bang dung méi ethanol
50% trong nudc cat voi ty 16 bot:dung mdi 1a 1:10 (w/v) trong 24 gid.
Qua trinh 13p lai it nhat 3 14n cho dén khi dich chiét thu dugc khong
con mau dic trung. Cao chiét thd dugc phan bd trong nudc cat va tién hanh
trich ly phan doan theo phuong phap dugc mo ta boi Nguyen et al. (2021)
2.3.2. Phuong phap xac dinh ham lugng polyphenol va flavonoid tong s6

Ham lugng polyphenol tong sé dugc xac dinh theo phuong phép
Folin—Ciocalteu v&i mot s§ diéu chinh nho duge md ta lai boi Nguyen
va Eun (2011). Tong ham luong flavonoid dugc x4c dinh theo phuong
phép so mau tién hanh boi Zhishen et al. (1999).

2.3.3. Phuong phap danh gia cac hoat tinh sinh hoc trén mé hinh in vitro

Kha ning trung hoa gdc tw do DPPH' theo phuong phéap so mau béi
Brand-Williams et al. (1995). Kha nang trung hoa gbc tw do ABTS™
theo phuwong phap so mau tién hanh boi Re et al. (1999).



Hoat tinh khang viém in vitro thong qua kha ning trc ché bién tinh
albumin triang theo Dharmadeva et al. (2018).

Kha ning rc ché enzyme a-amylase va a-glucosidase duoc xac
dinh theo cic phuong phép md ta béi Kwon et al. (2016).

Kha ning d6i khang vi khuan gay bénh theo phuong phap khuéch
tan dia thach mo ta boi Singh et al. (2016). Nong do trc ché t6i thiéu
(MIC) xéc dinh dua trén phuong phdp resazurin-based turbidometric
(TB) duoc md ta boi Teh et al. (2017).

Hoat tinh kich thich sinh truéng loi khuan trong diéu kién ting
dudng huyét in vitro theo phuong phap mé ta boi Xie et al. (2017).
2.34. Phuong phap danh gia kha ning chong dai thao dudng trén mé hinh
¢4 ngua vin

Cé ngua van (Zebrafish, Danio rerio) dugc nu6i theo tiéu chuin
phong thi nghiém ca ngya van, huéng dan cua Westerfield et al. (2000).

Phuong phap danh gia tinh an toan cta cac loai cao chiét theo
huéng din ciia OECD 203 va 423

Cé dugc cho an cudng birc theo Collymore et al. (2013) voi
maltodextrin 14 ngudn cung cip dudng bot, cic nghiém thirc bd sung
cao chiét 6 ndng do 75 mg/kg khdi lwong ca voi dbi ching 1a acarbose.
Puong huyét sau an duoc xic dinh biang may do duong huyét
(Multicareln, Biochemical Systems International, Italia).

Ca ngua van dugc gy dai thio duong theo Zang et al. (2017). Sau
do, ca duoc ngam voéi cao chiét & ndng do 10 mg/L dich nudi, ddi ching
dwong sir dung metformin 20 pM. Mirc dudng huyét duoc xac dinh tai
cac thoi diém cach nhau 5 ngay trong 20 ngay theo Zang et al. (2013).

Thanh phén rudt ca dugc thu nhan. Cac ving siéu bién dong V3-
V4 cua 16S rRNA duoc giai trinh tw bang phwong phap dau cip
(paired-end sequencing) Illumina MiSeq. Phan tich tin sinh hoc dugc
tién hanh nham danh gi4 da dang hé vi sinh duong rudt.



Mirc d6 biéu hién gene lién quan dén kiém soat duong huyét va dai
thao duong dugc phéan tich bang phan ung chudi polymerase dinh
luong gene thoi gian thuc (QRT-PCR). Gene tham chiéu 1a S-actin.
2.3.5. Phuong phap phan lp cic hop chit tinh khiét

Cao chiét phan doan tiém ning dugc tach qua sit ky cot hd voi pha
tinh 1a silica gel va pha dong 1a dung méi thich hop theo két qua sic
ky ban mong TLC. Céc k¥ thuat cong hudng tir hat nhan ("H-NMR,
BC-NMR, HSQC, HMBC); phé Noisy va Cosy dung dé xac dinh cu
hinh khéng gian, phé LC-MS dé xac dinh cong thirc phan tir, ciu tric
phan tir va khdi luong phan tir.

2.3.6. Pinh lrong cic hop chit bing sic ky long cao ap (UHPLC)

Céc hop chét polyphenol trong cao chiét dugc phén tich trén may
sac ki 1ong cao ap (Thermo-Ultimate 3000UPLC, Thermo Scientific,
Waltham, MA, USA).

2.3.7. Phuong phap phén tich tuong quan (Correlation analysis) va phén tich
thanh phan chinh (Principal Component Analysis, PCA)

M&i lién hé gitta ham lugng hoat chét véi hoat tinh sinh hoc duge
xé4c dinh bang phan tich trong quan Pearson. Thanh phan tac dong
chinh d6i véi cac hoat tinh sinh hoc va méi lién hé gitra cac cac yéu td

phan tICh du()’c trl.IC quan hoa Bing 2.3. Cac cong thirc siy phun

bang phan tich PCA. Cong Thanh phin (/100 g)
2 x P thic “"RMD  GA  oCD  BCD  yCD _ SZ
2.3.8. Chuan bj hon hop say phun oo - - i
5 A 4 T3 17 - 2 - - 1
Nam hon hop khac nhau dugc m oo
A . A A TS 17 - - - 2 1
Chuan bl ChO Say phun theo Cong RMD: maltodextrin khang tiéu hoa, GA: gum Arabic, aCD: a-
, . . cyclodextrin, BCD: B-cyclodextrin, yCD: y-cyclodextrin, SZE:
thu'c o Bang 2.3 cao chiét Tram vo do, “-”: Khong bd sung

2.3.9. Phuong phép say phun

Hon hop dwoc lam kho biang may sdy phun (Model YC-015,
ShangHai Pilotech, Trung Qudc). Nhiét do dau vao va ra twong tng 1a
140 °C va 97.3 °C. Tc d6 nap mau 1a 120 mL/h.



2.3.10. Phuong phap danh gi4 cac tinh chat hat vi bao
— P06 am xac dinh bang may phan tich OHAUS MB95. Hoat d6 nudc
dugc do bang may phan tich HygroPalm HP23-AW-A (Rotronic AG).
— Mat do khdi, Do hoa tan, Tdc do hép thu nuéce, DS truong nude
Hiéu suat vi bao, Mirc d6 giai phong hop chat polyphenol theo phuong
phap dugc mo ta lai bdi Navarro-Flores et al. (2020)
— Kbha nang phan tan theo phuong phap mo ta bdi Shittu et al. (2007)
— Hinh thai cua céac hat vi bao dugc quan sat béng kinh hién vi dién
tur quét Phenom ProX (ThermoFisher Scientific) & muc dién ap 15 kV.
2.3.11. Phuong phap d4nh gi4 hoat tinh sinh hoc ciia sin pham vi bao

Kha nang trung hoa DPPH’ va ABTS™" theo phuong phap so mau,
Brand-Williams et al. (1995) va Re et al. (1999).

Kha ning e ché a-amylase va a-glucosidase xac dinh bang cac
phuong phap duoc tién hanh boi Kwon et al. (2016).
2.3.12. Phuong phép danh gia kha ning ha dudng huyét trén mé hinh ca
ngua van

Tinh an toan ciia san pham vi bao theo huéng dan cia OECD 203 va 423.

Kha ning chéng ting duong huyét sau dn duoc tién hanh twong tu
dbi voi cac loai cao chiét, bot vi bao str dung & 75 mg/kg khdi lwong ca.
Maltodextrin khang tiéu héa, cao chiét thd va acarbose lam dbi ching.

Kha ning ha dudng huyét trén ca ngya van dai thao duong tién hanh
tuong tu ddi voi cao chiét, bot vi bao duge sir dung ¢ 20 mg/L.
2.3.13. Phuong phap danh gia khi ning kiém soat duong huyét thong qua
diéu hoa biéu hién gene ciia sin phiam vi bao cao chiét.

Tac dong diéu hoa biéu hién gene ciia san pham vi bao dugc dénh
gi4 bang phuong phap tuong tu d6i voi cao chiét.
2.3.14. Phuong phap d4nh gis kha niing khang viém ciia san phiam vi bao cao
chiét

Au tring 3 ngay tudi duge gy viém bang CuSO420 uM trong 2
gidr trude khi didu trj véi bot vi bao & ndng do 50, 100, 150 mg/L trong
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24 gio. Cao chiét & ndng do twong duong 2,5; 5; 7,5 mg/L va ibuprofen

2 mg/L 14 dbi chimg. Chi tidu d4nh gi 1a ty 1€ viém tai c4c thoi diém

2,4, 6, va?24 gio tac dong.
2.3.15. Chuén bi mau bao quan & diéu kién cudng biic

Mau dugc bao quan & didu kién cudng birc va xdy dung
mo hinh dong hoc dugc tién hanh theo Lago & Norefia
(2017). B4 tri thi nghiém theo Bang 2.5.
2.3.16. Phuong phap xac dinh cac thong s6 dong hoc suy giam hoat
chét va dy doan thoi gian bio quén

Pong hoc suy giam cac hop chat ty nhién/hoat tinh sinh

hoc dugc danh gid bang phuong trinh bac nhit: C, =
Co.e Kt Thoi gian phan hity 90% (D), Chu ky ban ra (t12) va
hé s6 nhiét dong (Q10) duoc xac dinh theo Lago & Norefia
(2017)
2.3.17. Phan tich dir liéu nghién ciru

S6 liéu dugc xir Iy théng ké bang phan mém GraphPad
Prism version 10.1.2 (324) (San Diego, CA, USA). Phan tich
tuong quan (Pearson’s Correlation Analysis) va phan tich
thanh phan chinh (Principal Component Analysis, PCA) thuc
hién bang phin mém R phién ban 4.1.2 vdi goi FactoMineR.

Chuong 3. KET QUA VA BAN LUAN e |
3.1. Anh huéng ciia trich ly phin doan den thanh 3% |o
phén hoat chét va kha niing ha duong huyét da muc § i S
tiéu ciia cac loai cao chiét tir vé than ciy Tram vo doé § '§ -
311 Anh huéngciia trichly phin doan dén hamlwgng ~ ££3/=
polyphenol va flavonoid tong sb é“g 3 é,

Bang 3.1 cho théy trich ly phan doan co kha Eiz QE’
ning tap trung cao cac hop chat polyphenol va fgg i
flavonoid trong cac phan doan ethyl acetate va n- %’—g 8

11

chiét

CK)
473,44 + 24,67°

CK)

531,64 + 3,64°

Thai diém Idy mAu phan tich (ngay)

Bing 2.5. Piéu kién bao quan cia sin pham vi bao
(%H)

Po 4m khong khi

Nhigt
do(°’C)

Diéu
kién

897,66 + 15,55%
710,21 +0,00°

904,11 +2,23*
810,90 + 7,61°

CE
EAF
BF
WE

427,30 + 5,43

482,42 + 5,101
Ghi chu: Gia trj trung binh + SEM (n

20 30 40 50

10

40
60

Cudng
buc

3). Cac kY ty khac

nhau (a-d) mo ta sy khac biét co y nghia thong ke giira cac
loai cao chiét theo Fisher’s Least Significant Difference

0,05).

(LSD) test (o



butanol véi gia tri ham lugng tong sb lan luot 1a 904,11 - 810,90 mg
GAE/g va 897,66 - 710,21 mg QE/g.

3.1.2. Anh huéng ciia trich ly phan doan dén kh niing kiém sost duong huyét
da muc tiéu trén mé hinh in vitro ciia cc loai cao chiét tir vé than cay Tram

giira c4c loai cao chiét theo Fisher’s Least Significant

Difference (LSD) test (o

vodo , 839 lxyas
3.1.2.1. Hoat tinh chong oxy hoa %QE’E %%%%5%

Béng 3.2 cho thiy kha ning trung hoa gbc tu do g é g A fﬁffi?
DPPH' ciing nhu ABTS™ ¢6 su khac biét dang ké giita §§§ Eé
céc loai cao chiét (p < 0,05) va kha trung hoa gbc tu ggg _zBuy é §i
do ABTS™ cao hon so véi goc tu do DPPH'. EAF %g;i g gggg gé
c6 hoat tinh cao nhat. Cac hop chét chdng oxy hoa %% -, Hg g
tap trung trong phan doan ethyl acetate. ‘éé . §§
3.1.2.2. Kha nang khang viém in vitro e I e

Bang 3.3 cho thay kha ning trc ché bién tinh
albumin ciia cac loai cao chiét ting dan theo su thay d6i nong do cao
chiét tir 1,56 dén 50 pg/mL sau d6 giam xudng khi ndng d¢ ting 1én
100 pg/mL va ¢ su khac nhau dang ké giita cac loai cao chiét (p <
0,05). Qua trinh trich ly phan doan anh huong dang ké dén hoat tinh
khang viém cua cao chiét Tram vo do.
3.1.2.3. Kha ndang irc ché enzyme tiéu héa tinh bét

a. Hoat tinh irc ché a-amylase

a-glucosidase
0,41 +0,01°
0,43 +£0,01°
0,37 +0,01¢
0,69 + 0,012
16037,86 + 5,08"
3). Cac ky tu khac nhau (a-

Bang 3.4 cho thiy su khac biét dang ké giira cac
loai cao chiét vé kha ning rc ché a-amylase. Trong

d6, cao chiét tho thé hién hoat tinh (rc a-amylase la

Khi ning irc ché enzyme, 1Cso (Ug/mL)
a-amylase
4,19 +0,01¢
12,32 + 0,012
5,88 + 0,00°
5,91 +0,09°

4,52 + 0,00
Ghi chi: Gia tri trung binh + SEM (n

cao nhit va cao chiét ethyl acetate 1a thap nhit.

Dong tuong tac cua cac hop chat trong cao chiét
lam kha nang trc ché o-amylase cao chiét tho cao hon
s0 voi cac loai cao chiet phan doan.

chirng duong)

Bang 3.4. Kha nang uc ché enzyme thuy phan tinh bot cua cac
loai cao chiét tr vo than cay Tram vo do (S. zeylanicum L. (DC.))
Cao chiet
CE
EAF
BF
WF
Acarbose (Doi

12

0,05).

0,05).

d) mé ta su khac biét c6 ¥ nghia théng ké giira cac loai cao chiét

theo Fisher’s Least Significant Difference (LSD) test (o



b. Hoat tinh irc ché a-glucosidase

Bang 3.4 cho thiy c6 sy khac biét dang ké giira cac loai cao chiét
vé kha ning trc ché a-glucosidase. Trong d6, BF c6 hoat tinh trc ché
enzyme cao nhét va thip nhat 13 cao chiét phan doan nudc WF. Tét ca
cac loai cao chiét déu c6 hoat tinh trc ché a-glucosidase cao hon rd rét
so voi acarbose (p < 0,05). Cac hop chat tiém nang trong hd trg giam
dudng huyét thong qua e ché enzyme tiéu hoa tinh bot tap trung cao
0 hai phan doan ethyl acetate va n-butanol.
3.1.2.4. Kha ndng khdng hai khudn va kich thich sinh truong loi khudn
trong diéu kién in vitro
a. Kha ndng ikc ché sinh truong ciia vi khudn gdy bénh

Bang 3.5 cho thay duong kinh ving khang khuan ting dan theo
chiéu tang néng do & tat ca cac loai cao chiét. Trong d6, hoat tinh ctia
EAF cao hon dang ké so véi cac loai cao chiét con lai (p < 0,05).

Bang 3.6 cho thiy sy khéc biét dang ké trong hoat tinh trc ché ctia
cac loai cao chiét khac nhau ddi véi timg loai vi khuan. Sy tip trung
cac hop chét polyphenol va flavonoid vé cao chiét EAF (Bang 3.1) c6
thé da gitip nang cao hoat tinh khang khuén ctia cao chiét nay.
b. Kha néng kich thich sinh truéng loi khudn ciia cao chiét trong diéu
kién in vitro

Bang 3.7 cho thiy su khac biét dang ké trong kha nang kich thich
sinh truong L. casei clia cc loai cao chiét (p < 0,05). Trong diéu kién
nudi cdy khong bd sung glucose, hoat tinh ctia EAF 1 16n nhét, thap
nhét 1a CE. Hoat tinh nay phy thudc vao thanh phan hoat chat va nong
d6 tac dung, ndng d6 do cao co thé gay wre ché nguoc. Trong diéu kién
moi trudng nudi ciy bd sung glucose, hoat tinh thay d6i dang ké (p <
0,05). Thanh phan hoat tinh kich thich lgi khuan 12 mot nhom chét nhét
dinh duoc tach vé phan doan ethyl acetate trong qua trinh trich ly.
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3.1.3. Kha niing kiém soat duong huyét ciia cao chiét trén mé hinh in vivo
3.1.3.5. Panh gia doc tinh cua cdc logi cao chiét trén mé hinh cd ngua
van

Bang 3.8 cho théiy, d6 an toan cua cac loai cao chiét ddi vai du triung
c4 5 ngay tudi 1a khac nhau. Bang 3.9 cho thay cao chiét déu thudc nhom
doc tinh thap theo OECD 423. Bang 3.10 cho thay céc loai cao chiét an
toan v6i ca ngua van truong thanh ¢ ndng d6 75 mg/kg (d6i v6i duong
ubng) va nong d6 10 mg/L dich nudi (ngam)
3.1.3.6. Kha nang lam chdm gia tang dwong huyét sau dn

Hinh 3.1 cho théy, cao chiét lam cham o e BE DwE B BAa mw

’ 2 s s N A X 400 i
dang ké sy gia tang duong huyét sau an S b

A I3 M [N 0 L1 A ’ £
trén c4 ngua van. Hi¢u qua tac dong khac " igéé

X .~ g . . £ ) b g 2

nhau dang k€ gitra cac loai cao chi€t theo £ ibéqﬁés d |§° oo, id

N . X A Eiglisiees O 1T
thoi gian (p < 0,05). Tac dung [am cham ='*jssssis al

* * 50

gia tang duong huyeét sau an rd rét nhat ctia 3 % %

Thisi gian sau in (Phat)

cac loai cao Chiét sau 60 phﬁt cho an. Cao  Hinh 3.1. T4c dung cia cac loai cao chiét tir vo than
: Tram vo do (S. zeylanicum (L.) DC.) va acarbose déi

EAF ¢b hoat tinh tu’ong dlIO'l’lg acarbose. v6i duong huyét sau an & ¢4 ngua van khoe manh
3.1.3.7. Hiéu qua ha dwong huyét trén mé hinh cd ngua van ddi thdo dong
Hinh 3.2 cho thiy muc do tac dong

] @NOR WDIA  AMET  ¥EAF eBF @WF MCE

khac nhau dang ké cua cac loai cao chiét

3

va metformin ddi véi mic duong huyét
clia ca dai thdo dudng trong 20 ngay diédu
tri. Cac loai cao chiét EAF, WF, CE va
metformin cho hi€u qua gidm muc duong

Mire dwirng huyét (mg/dL)
8

huyét rd rét sau 5 ngay tac dong, BF cho : : : s o

Thai gian (Ngay)

Hinh 3.2. T4c dung cua cé4c loai cao chiét tir vo than
Tram vo do (S. zeylanicum (L) DC.) va metformin
d6i véi dudng huyeét & cd ngua van dai thao dudng.

thdy hiéu qua sau 15 ngay. Cao chiét phan
doan ethyl acetate c6 tiém ning kiém soat

dudng huyét cao nhét.
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3.14. Tiém niing chong dai thao dudng da muc tiéu ciia cao chiét phan doan

ethyl acetate tir vo than Tram vé dé

3.1.4.8. Tdc déng phuc hoi hé vi sinh dirong rudt cé ngwa van ddi thdo dieong
Hinh 3.3, Hinh 3.4, Hinh 3.5 cho thy sy phan b hé vi sinh duong
rudt clia ca dai thio duong diéu tri voi EAF tuong dong véi ca ngua

van binh thudng hon so véi nhém diéu tri véi metformin. Hinh 3.6 cho

thdy cc con duong chuyén hoa & nhom diéu tri véi EAF ¢6 d6 twong

ddng cao v4i ca binh thudng, trong khi metformin lam thay doi dang

ké cac qua trinh trao doi chat.

3.1.4.9. Kha nang diéu hoa biéu hién gene lién quan kiém sodt dwong

huyéet trén moé hinh ca ngua van

a. Tdc dong diéu hoa biéu hién gene lién quan sinh tong hop chat béo

Hinh 3.7 cho thdy EAF cai thién biéu
hién gene SREBFI, FASN va giam biéu
hién gene ACCI so v6i nhém ddi ching
khong diéu tri (p < 0,05). EAF c6 thé cai
thién tinh trang dai thao duong tuong tu
metformin d6i voi cac con duong chuyén

héa chét béo.

acct
*

SREBFL
*

o

o o
NOR DIA MET EAF NOR DIA MET EAF NOR DIA MET EAF
Nnom Nhém

Hinh 3.7. Anh huong cia cao chiét phan doan ethyl acetate
trvo [hén Tram vo do (S. ze’ylanicumv(LA) DC.) dén biéu hién
mdt so gene lién quan chuyén héa chat béo

b. Tac dong biéu hién gene insulin va thu thé insulin

Hinh 3.8 cho thiy EAF lam giam déng
ké biéu hién gene INS va INSRAI, va ting
biéu hién gene NSRBI & mirc d9 thap hon
so voi metformin (p < 0,01). Cung voi
mirc duong huyét 6n dinh (Hinh 3.2),
EAF c6 thé di cai thién tinh trang khang
insulin & cé dai thao duong.

15

INSRB1
*

.

e |

o
NOR DIA MET EAF
Nném

*

s
N
- s
oy L x e wes wer ax
H l I|§ 205
o 00

NOR DIA MET EAF NOR DIA MET EAF
Nném Nném

Hinh 3.8. Anh huong cua cao chiét phan doan ethyl
acetate tir vo than cay Tram vo do (S. zeylanicum (L.) DC.)
dén biéu hién gene insulin va thu thé sau 20 ngay tac dong.



c. Téac dong biéu hién gene lién quan hdp thu

va chuyén hoa glucose

Hinh 3.9 cho thiy EAF c6 thé kiém soét
luong glucose xAm nhap vao mau bang cach tic

ché biéu hién gene SGLTI va tang chuyén hoa

glucose thong quan biéu hién gene GLP-1.
3.2. Phén 1ap cac hop chat tir nhién c6 hoat tinh

sinh hgc tir vé than cay Tram voé dé

wxxr
rxnr

of o
NOR DIA MET EAF NOR DIA MET EAF
Nhém Nhom

Hinh 3.9. Anh huéng cua cao chiét phan
doan ethyl acetate tir vo than cay Tram
Vo6 d6 (S. zeylanicum (L.) DC.) dén biéu
hién gene lién quan hép thu va chuyén
hoa glucose sau 20 ngay tac dong.

3.2.1. Cac hop chit c6 tiém ning kiém soat dudng huyét

Nghién ctru ¢6 1ap duge 10 hop chat polyphenol co tiém ning tir vo

than Tram vo d6 gdm ellagic acid, epicatechin, ethyl gallate, quercetin,

quercitrin, rutin, vitexin, gallic acid, chlorogenic acid, catechin.

3.2.2. Ham lugng cic hop chét polyphenol
trong cc loai cao chiét vé thin ciy Tram vo
do

Bang 3.11 cho thiy, catechin c6 ham
lugng cao nhat trong CE (11.079,7
ng/g), tiép theo 1a chlorogenic acid,
rutin, ellagic acid va epicatechin
(5405,5 pg/g dén 8714,81 pg/g), trong
khi gallic acid, ethyl gallate, quercetin
va quercitrin ¢6 ham lugng thiap hon
(2708,73 dén 3514,38 pg/g). Caffeine
va apigenin c6 ham luong thip nhét
chiém tir 447,13 dén 493,46 pg/g. Cac
hop chét c6 mirc do tap trung cao trong
phan doan ethyl acetate va chua tat ca
cac thanh phan dugc phan tich trong
cao chiét thd v4i ham luong cao.
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Bing 3.11. Thanh phin va ham lugng c4c hop chét polyphenol trong cao chiét tir vo than Tram vo do

Cao chiét

(S. zeylanicum L. (DC.))

Hep chit
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3.2.3. Phén tich tong quan (Pearson correlation analysis) giita cac hoat chét
va hoat tinh sinh hoc ciia cao chiét

Béng 3.12 cho thiy mdi lién quan chit ché giita thanh phan va ham
lugng cac polyphenol véi hoat tinh sinh hoc cua céc loai cao chiét.
Trong d6, flavonoid 14 thanh phan chinh ciia cac polyphenol. Ellagic
acid, quercetin, apigenin, chlorogenic acid lién quan dén kha ning
trung hoa DPPH". Gallic acid, catechin, epicatechin, caffeine, ellagic
acid, chlorogenic acid, quercitrin lién quan dén kha ning trung hoa
ABTS*". Twong quan thuan giita hau hét cac hop chit ty nhién véi gia
tri ICso ctia trc ché a-amylase. Ethyl gallate va rutin lién quan chat ché
dén kha nang trc ché a-glucosidase.
3.24. Phén tich thanh phén chinh (Principal component analysis, PCA) vé
thanh phan hoat chét va hoat tinh sinh hoc ciia cao chiét

Hinh 3.20 cho thay su tach biét rd rét va c6 y nghia thong ké giita thanh

phan cia cac loai cao chict. Ethyl o5
WF

a Gl

acetate tip hop hau hét cac thanh phan
! pi— EAF

c6 hoat tinh chéng oxy hoa cao. Gallic
acid, catechin, epicatechin, -ellagic

o
»

acid, quercetin, caffeine va apigenin

Dim2 (11.1%)

chdng oxy hoa tot hon chlorogenic

acid, quercitrin, ethyl gallate va rutin.

2 BF

Mirc d6 tap trung cac hop chit nay

4 [J

7
Dim1 (83.1%)

lam giam hoat tinh trc ché a-amylase.
Ty 1€ rutin va ethyl gallate lién quan
tir vo than cay Tram vo do (S. zeylanicum L. (DC.))

mét thiét dén hoat tinh Gc ché a-
glucosidase.
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Groups.

Hinh 3.20. Phan tich thanh phan chinh (PCA) Biplot cho téng
ham lugng polyphenol va flavonoid, kha nang chéng oxy héa,
hoat tinh trc ché enzyme, cac hop chit polyphenol ciia cao chiét



3.3. Vi bao goi cao chiét vé than ciy Tram vé dé

3.3.1. Piéu kién va chat mang sir dung vi bao géi vé than cay Trim vé do

3.3.1.10. Cdc tinh chdt vit ly va dac diém hinh thai hat vi bao

Béng 3.13 cho thay san phim vi bao theo cic cong thirc khac nhau

c6 cac thudc tinh 1y hoa khac nhau. Trong dd, cong thirc T1 va T2 co

dd hoa tan va do truong nd cao nhét. Hinh 3.21 cho théy cac hat vi bao

déu c6 dang hinh ciu duong kinh nhé hon 10
pum. Sy phan bd kich thuéc hat va do co
(shinkage) ctia hat vi bao & cac cong thirc khac
nhau thay doi dang ké. Hat T1 c6 kich thudc va
d6 co 16n nhat.
3.3.1.11. Hiéu sudt sdy, hiéu qua vi bao, va
thanh phdn hoat chdt cia hat vi bao

Béng 3.14 cho thiy hiéu qua vi bao goi va
ham luong polyphenol tong sé ciia cac vi nang
khong khéc biét dang ké giira cac cong thirc.
Hiéu qua vi bao gbi ctia cac cong thirc déu cao
hon 97% ching to rang maltodextrin khang
tiéu hoa hodc hon hop maltodextrin véi cac vat
lidu khac déu phu hop.
3.3.2. Pong hoc gidi phong polyphenol tir hat vi bao

Hinh 3.22 cho thiy cac cong thirc T1 co thé
gitip phan tan t&t hon cac thanh phan hoat chat
vao dung dich. Bang 3.15 cho thdy cac mé hinh
md hinh bac 0, bac 1, Higuchi va Korsmeyer-
Peppas déu phu hop dé biéu thi dong hoc giai
phong hoat chét cua cac vi nang (R? > 0,93).
Mo hinh Higuchi 1a phu hop véi T1 va T2, mo
hinh bac nhét pht hop hon v6i T3, T4 va T5.
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Bing 3.13. Céc thugc tinh Iy hoa cua san phdm vi bao gbi cao chiét v6 than cay Tram vo do

Dj hip thu

Kha ning
troeong né
(mg/g)
192,60+3,67*
175,05+2,23%

nuéce

(mg/g)
92,61+3,81°¢
93,17+0,84°
116,89+2,41°
148,373 ,25°

Do hoa tan
(%)

Do phan

tan (%)
58,09+1,79°  95,06+0,09°

59,82+1,43*  94,59+0,07*
62,83+1,63*  94,00+£0,20°
59,01£1,49* 92,51+0,23°

59,2942,24*  93,69+0,14°

Mat do
khoi
(g/em’)
0,47+0,01*
0,43+0,01°

Hoat d nuéc
0,402+0,0012
0,34140,0014

P am
(%)
3,07+0,20b°
2,98+0,22°¢

Vit liéu vi
bao
RMD
RMD-GA

Cong
thire
T1
T2

157,2345,62
123,7123,97¢
148,7243,58¢

0,344+0,001¢  0,42+0,00°

3,31+0,32°

T3 RMD-oCD
RMD-BCD  4,24+0,20*

T4
T5

0,40+0,01°

0,354+0,001°

98,65+3,98°

4,77+0,40°  0,345+0,001¢  0,48+0,02°

RMD-yCD

Ghi chii: Gia tri trung binh + SEM (n = 3). Cac ky tu khac nhau (a-d) mé ta sy khac biét co y nghia théng ké

cdt) theo Fisher’s Least Significant Difference (LSD) test (&

g thire (theo

itta cac con;

0,05).



3.3.3. Hoat tinh ha dudng huyét in vitro ciia sain pham vi bao

3.3.3.12. Kha néng chong oxy héa
Bang 3.16 cho thdy kha ning
chdng oxy hoa ctia céc san pham vi bao
g6i ¢6 lién quan chat ché dén muc do
cac polyphenol dugc gidi phong. Hoat
tinh trung hoa gbc ty do DPPH va
ABTS ctia vi nang T1 1a cao nhit.

Bing 3.16. Kha nang chéng oxy hoa ciia san pham vi bao cao
chiét vo than cay Tram vo do

Gi tri ICs) (mg/mL) ciia kha

Cong  Vitli¢u bao nang dip tat goc tw do

thire g6i
DPPH ABTS
T1 RMD 1,28+0,02¢ 1,22 +0,01°
T2 RMD-GA 1,46+0,03* 1,35+0,03*
T3 RMD- aCD 1,40+0,01* 1,26 +0,01%
T4 RMD- BCD 1,31£0,03% 1,26 + 0,02
T5 RMD-yCD 1,42+0,04° 1,30 £ 0,03

Ghi chii: Gia tri trung binh £ SEM (n = 3). Céac ky tu khac nhau
(a-c) mo ta sy khac biét ¢6 ¥ nghia théng ké giita céc cong thirc
(theo cot) theo Fisher’s Least Significant Difference (LSD) test
(a=0.05).

3.3.3.13. Kha ndng ikc ché enzyme tiéu héa tinh bot

Bang 3.17 cho thay dich phan tan
tir cac hat vi bao co tac dung tc ché cao
d6i voi hoat dong ciia ca hai enzyme.
Céc vinang T1 va T3 thé hién hoat tinh
trc ché a-amylase cao nhat. Bbi voi kha
ning trc ché a-glucosidase, vi nang T1
c6 hiéu qua cao nhat, thip nhat 1a T2.

Bang 3.17. Kha nang uc ché enzyme cua san pham vi bao cao
chiet vo than cay Tram vo do

Gia tri ICs (mg/mL) ciia kha ning

Cong Vit liéu PNnYS
e ché enzyme

thire bao géi -
a-amylase a-glucosidase
T1 RMD 50,13+0,44¢ 22,24 +0,53¢
T2 RMD-GA 56,03 + 0,86" 31,02 +0,50°
T3 RMD- aCD 48,78 +1,11¢ 28,83 £0,53"
T4 RMD- BCD 58,55 + 1,10% 27,92 +0,34°
T5 RMD-yCD 59,56 + 1,33¢ 28,50 £ 0,34°

Ghi chi: Gid tri trung binh + SEM (n = 3). Céc ky ty khdc nhau
(a-c) mo ta su khac biét co y nghia thong ké giira cac cong thirc
(theo cot) theo Fisher’s Least Significant Difference (LSD) test (
=0,05).

3.34. Kha niing kiém soat dudng huyét cita san pham vi bao cao chiét vé than

ciy Tram vé do6 trén mo hinh c4 ngua van

3.3.4.1. Tinh an toan cia san pham vi bao

Bang 3.18 cho thiy san phim vi bao an toan véi 4u trung ca ngua
van & néng do tir 300 mg/L tro xudng. Gia tri LDso 1a 376,67 mg/L. Bang
3.19 cho thdy cac san phim vi bao khong doc

db6i v6i c4 ngua van truong thanh ¢ ndng do thir
nghiém gidi han, 5.000 mg/kg theo OECD 423.
3.3.4.2. Kha niing chong gia ting dwong huyét sau

an cua san pham vi bao

Hinh 3.23 cho thiy cac nghiém thirc bé sung =
cao chiét (CE), maltodextrin khang tiéu hoa
(RMD), bot vi bao (MEP), va acarbose déu lam
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Mikc dudng huyét sau in (mg/dL)

Thoi gian (Phit)

Hinh 3.23. Kha nang 1am chdm qué trinh gia
tang duong huyét sau an cua san pham vi bao
cao chiét vo than Tram vo do (S. zeylanicum
(L.) DC) trén md hinh c& ngya van.



cham déng ké su gia ting duong huyét sau an. MEP thé hién hoat tinh
thap hon CE va acarbose sau 30 phut (p < 0,0001). Tuy nhién, hiéu qua

giam dudng huyét sau dn vuot troi hon so sau
60 phut.
3.3.4.3. Hiéu qud ha dwong huyét cia sin
phdm vi bao trén mé hinh cd ddi théo dwong
Hinh 3.24 cho thidy mutrc duong huyét liic
d6i & c4 ngua van dai thao duong giam dang ké
dugc diéu tri v6i CE va MEP sau 5 ngay tac
dong (p <0,0001). Mirc dudong huyét giam déu
vé binh thuong, trong duong ca khoe manh,
sau 20 ngay tac dong.

Mire dwing huyét lic d6i (mg/dL)

1407 & NOR ¥DIA & MET ECE ® MEP

0 5 10 15 20
Thoi gian (Ngay)

Hinh 3.24. Tac dong cua san phim vi bao cao

chiét vo than Tram vo do (S. zeylanicum (L.) DC)

lén duong huyét lic doi cua cé ngua van dai thao

duong sau 20 ngay diéu tri.

3.35. Téc ddng ciia san pham vi bao 1én kha niing diéu hoa biéu hién gene lién
quan kiém sost duong huyét trén mé hinh ¢4 ngwa van

3.3.5.4. Tdc dpng diéu hoa biéu hién gene lién quan
sinh tong hop chat béo

Hinh 3.25 cho thiy san pham vi bao cao
chiét (MEP) gia ting biéu hién gene SREBF]I,
FASN va giam biéu hién gene ACC1. Muc d6 tac
dong co su khac biét dang ké ddi voi metformin va
cao chiét khong dugc vi bao goi (CE).
3.3.5.5. Tac dong biéu hién gene insulin va thu
thé insulin ciia san pham vi bao

Hinh 3.26 cho thdy tic dung diéu hoa khac
nhau d6i véi biéu hién gene insulin (/NS) va cac
thy thé (INSRAI va INSRBI) cia ca dai thao
dudng cia MEP sau 20 ngay tac dong. Su khac
biét thé hién trong muc d6 didu hoa biéu hién

gene giita cac nhom diéu tri va gilta cac gene.
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Hinh 3.25. Anh huong bot vi bao cao chiét tir vo
than Tram vé do (S. zeylanicum (L.) DC.) dén biéu
hién mot s gene lién quan chuyén héa chat béo sau
20 ngay tac dong.
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Hinh 3.26. Anh huéng bot vi bao cao chiét tir vo
than Tram v do (S. zeylanicum (L.) DC.) dén bicu
hién gene insulin va thu thé sau 20 ngay tac dong.



3.3.5.6. Téc dong biéu hién gene lién quan dén hdp thu va chuyén héa

glucose

Hinh 3.27 cho thiy MEP c6 hiéu qua trong kha
nang tai 1ap can bang hap thu glucose vao mau thong
qua diéu hoa SGLTI. Mirc d6 diéu hoa ting GLP-1
cia MEP thap hon so véi CE va metformin (p <
0,0001) cho thiy MEP ¢6 thé gitp giam bét cac tac
dung phu tuong ty metformin.
3.3.6. Kha niing khang viém ciia san pham vi bao
3.3.6.7. Khad nang chong bién tinh protein

Hinh 3.28 cho thdy tuong quan thuan gitta kha

nang khang viém in vitro véi ndng do cia CE, MEP
va Ibuprofen (p < 0,001). MEP c6 ty 1& trc ché bién
tinh t6i da 43% & 1,0 mg/mL, cao hon dang ké so
véi CE 0,05 mg/mL (34,61 %, p < 0,01) va
ibuprofen 1,0 mg/L (36 %, p < 0,05).
3.3.6.8. Khd ndng bdo vé du tring cd ngwa van
trudc tac nhdn gay viém

Hinh 3.29 cho thay sy phu thudc giita liéu lugng
va thoi gian diéu tri trong hoat dong khang viém in
vivo cia CE va MEP. CE ¢ lidu cao co thé anh
huong dén hidu qua khang viém. Trong khi do,
MEP & ndng do tuong duong thé hién hoat tinh rd
rét sau 4 gio (cham hon 2 gid so voi CE), nhung
hiéu qua duy tri tu Ibuprofen dén 24 gio.
3.3.7. Swrkhéc biét vé lién két hoa hoc trong san phim vi
bao cao chiét

sain

b

5
o
3
B
t
o

o i
NOR DIA MET CE MEP. NOR DIAMET CE MEP

Hinh 3.27. Anh huang bét vi bao cao chiét
tir vo than cay Tram vo do (S. zeylanicum
(L.) DC.) dén biéu hién gene lién quan hip
thu va chuyén héa glucose sau 20 ngay tac
dong.

H

Mire 4§ ire ché bién tinh protein (%)

SRR

Néng d (mg/mL)

3

&

Hinh 3.28. Kha ning chéng bién tinh
protein cua san phdm vi bao cao chiét vo
than cay Tram vo do (S. zeylanicum (L.)
DC) so véi cao chiét khong dugc vi bao
va thudc khang viém ibuprofen.

CE

% e cowol()
mCE2mglL
& CESMOL

¥ CE7SmOlL
 louprofen 2 mglL

o
0246 8101214161820 22 24
“Ths gian (Gib)

% e contol()

= MEP 40 mg/L

+ MEP 100 mgL

. ¥ MEP1S0mgIL
|+ tbuproen 2mglL

o
02468 1012141618202 2
Thi gian (G

J
Hinh 3.29. Kha ning khang viém cua san
phém vi bao cao chiét vo than Tram vo do
(S. zeylanicum (L.) DC) trén mé hinh 4u
triing c& ngya van.

Ph6 hong ngoai (FTIR) cho thdy sy khac biét trong cac lién két

trudc va sau khi vi bao goi (Hinh 3.30). Sy tuong tac gilta cac
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polyphenol trong CE v6i RMD c6 kha nang déng vai trd quan trong
trong kiém soat giai phong cac polyphenol, tir d6 tic dong su gia ting
dang cha y hoat tinh chong oxy héa, khang viém va kha ning kiém
soat duong huyét in vitro va in vivo cia cao chiét trong diéu kién vi
bao gdéi so voi trang thai tu do, thé hién & Béang 3.20
3.3.8. Céc con dudmg tac dong kiém soat dudng huyét trén mé hinh c4 ngua
van ciia san pham vi bao cao chiét vo than ciy Tram vo dé

Hinh 3.31 cho thiy san pham vi bao cao chiét c6 thé giup kiém soat
su gia ting duong huyét sau in va on dinh dudng huyét luc doi ¢ muirc
an toan nho tdc dong da muc ti€u dua trén hoat tinh ctia san phém Vi
bao va su kiém soat giai phong hoat chat
3.4. Xay dung mé hinh du doan thoi han bio quén ciia sin phim vi bao
34.1. Sy suy giam ham lugng polyphenol theo thoi gian bao quin

Hinh 3.32 cho thiy nhiét 46 va d6 am tuong ddi ciia méi truong
bao quan cé sy tuong tac nhét dinh dén mirc do hit 4m cta bot, ¢ thé
dan dén su thay doi trong thanh phan hoat chat va hoat tinh sinh hoc.
Su suy giam ham lugng polyphenol tong sb & tat ca cac diéu kién thuc
nghiém. Trong d6, ham luong 6n dinh hon & diéu kién nhiét do va do 4m thap.
34.2. Swr thay d6i hoat tinh chong oxy héa ciia sin pham vi bao

Hinh 3.33 cho thdy kha ning chdng oxy hoa .

ctia bot 6n dinh hon ¢ nhiét do va do am thap; kha .« -
S L

DPPH (mgTE/g)

nang trung hoa goc tu do ABTS™ suy giam nhanh
hon kha ning trung hoa gbc tu do DPPH' khi nhiét ol
d6 va d6 4m thay d6i. Su suy giam ham luong ,

@ 40°c-75%
= 40°C-90%
4 60°C-75%
¥ 60°C-90%

polyphenol theo thoi gian c6 thé tac dong dén kha .+
ning chéng oxy hoa cua bot siy phun.

ABTS (mgTElg)*

404

34.3. Swr thay déi hoat tinh tic ché irc ché a-amylase va

o-glucosidase.
. e A2 . ’ B z Hinh 3.33. A§1h huéng cya nhiét do (40 \(é
Hinh 3.34 cho thay do on dinh hoat tinh trc ché  60°) va do am ong a6i (75 va 90%) dén

z L. . . kha nang chéng oxy héa ciia san phim cao
a-amylase tot hon so voi a-glucosidase trong cung — chiétvo then Tramvo do

0 2 D 4 50
Thivi gian (Ngiy)
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diéu kién. Nhiét d6 va do am thép, hoat tinh tc
ché a-amylase giam 26 dén 30%, tic ché o-
glucosidase giam tir 82 dén 88% sau 50 ngay. Do
am thép hon cho théy su 6n dinh hoat tinh hon.
34.4.Dong hoc suy giam ham lugng polyphenol ciia
san phim vi bao cao chiét theo diéu kién bio quén
Bang 3.21 mtc d6 thodi hoa hoat chét
polyphenol trong san pham vi bao tuén theo quy
luat ham bat nhét, trong d6 diéu kién bao quan &
40 °C va do &m 75%, hat vi bao gitt dugc céc hoat
tinh sinh hoc 6n dinh nhat. Trong do, thoi gian
ban rd va suy giam 90% hoat tinh lan luot 1a

® 40°C-75%
084 ¥ ma0°C-90%
+60°C-75%
¥ 60°C-90%

aAl ICs (mg/mL)

®40°C75%
.08 »40°C-90%
— T ag0CT5%

006+ x//://‘ ¥ 60°C-90%
“e
P
0041 _
o002 /
10

2 3 4 50
Thé gian (Ngay)

Hinh 3.34 Anh huong cua nhiét do (40 va 60
°C) va d6 4m twong dbi (75 va 90%) dén kha
ning ¢ ché o-amylase va a-glucosidase
cua san pham vi bao cao chiét vo than
Tram vo do theo thoi gian bao quan

aG1 ICo(mgimL)*

346,57 ngay va 1.151,29 ngay, cao hon déng ké so v&i cao chiét khong

vi bao 1a 231,05 ngay va 767, 53 ngay.
KET LUAN VA KIEN NGHI
Két luan

1. Qua trinh trich ly phan doan tp trung dugc cac hoat chat trong phan

doan ethyl acetate; dong thoi, nang cao kha ning kiém soat duong
huyét da muc tiéu thong qua hoat tinh chdng oxy hoa, khang viém,
trc ché enzyme tiéu hoa tinh bot, chdng gia ting duong huyét sau
an, 6n dinh dudng huyét lac doi, khoi phuc hé vi sinh vat dudng
rudt va diéu hoa biéu hién gene lién quan sinh tong hop chat béo
(SREBF1, ACCI1, FASN), insulin va thy thé insulin (INS, INSRAI,
INSRBI), hap thu va chuyén hoa glucose (SGLTI, GLPI); Cac hop
chat chinh trong phan doan ethyl acetate gdm: ellagic acid, (-)-
epicatechin, ethyl gallate, quercetin, quercetrin, rutin, vitexin,
gallic acid, chlorogenic acid, va catechin. Trong d6, gallic acid,
catechin, epicatechin, ellagic acid, quercetin, caffeine va apigenin
1a cac thanh phan chdng oxy hoa quan trong. Ethyl gallate va rutin
la thanh ph?m chinh trc ché a-glucosidase. Ty 1€ ham lugng, va su
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tuong tac gita cac thanh phan c6 thé anh huong dén hoat tinh sinh
hoc cta cao chiét;

2. Vi bao gbi cao chiét tir v6 than cay Tram vo do v6i maltodextrin
khang tiéu hoa bang phuong phép say phun gitp nang cao hiéu qua
kiém soat duong huyét da muc tiéu cia cao chiét trén mé hinh in
vitro va in vivo. Tuong tac giita vét liéu bao gbi va cac hop chat
trong cao chiét c¢o thé nang cao tinh sinh kha dung ctia san pham vi
bao g6i. Trong d6, san pham vi bao c6 kha ning kiém soat tt qua
trinh sinh tong hop chét béo thong qua diéu hoa biéu hién gene
SREBF1, ACCI, va FASN; céi thién khang insulin thong qua gene
insulin (INS), va thy thé insulin (/NSRA! va INSRBI); itc ché hép
thu glucose qua thanh rudt thong qua gene SGLTI va cai thién
chuyén hoa glucose thong qua gene GLPI. Pong thoi, md hinh du
doan thdi han bao quan san pham vi bao tudn theo quy luat ham bac
nht: C; = Cy.e X%, San pham vi bao 6n dinh & diéu kién nhiét do
(40 °C) va do 4m mdi trudng bao quan (75%), véi thoi gian ban rd
va suy thodi 90% hoat tinh lan lugt 1a 346,57 ngay va 1.151,29
ngdy, so voi cao chiét khong vi bao 1an luot 1a 231,05 ngay va
767,53 ngay.

Kién nghi

+ Nghién ciru t6i wu hoa didu kién so ché, trich ly va vi bao cao chiét dé
nang cao hiéu qua khai thac cac hop chit ciing nhu nang cao hoat tinh
sinh hoc cta cac hop chat ty nhién tir vo than cay Tram vo do.

+ Nghién ctru danh gia cac tic dong cua cao chiét va san phim vi bao
trén cic mo hinh nghién ciru tién 1dm sang va 1am sang dé c6 thé
phat trién thanh cic dang thyc pham thudc ciing nhu thyc pham
chire ning trong phong chdng bénh dai thdo duong.

+ Nghién ctru thir nghiém san xuat mot sd san pham thyc pham c6
kha ning on dinh duong huyét hd trg phong ngira va diéu tri dai
thao duong.
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