Tap chi Khoa hoc Pai hoc Pong Thép, Tap 14, S6 Ddc biét 04S (2025): 328-342

TAP CHi KHOA HQC PAI HOC DONG THAP
Dong Thap University Journal of Science

S6 Dac biét Hoi nghj Khoa hoc tw nhién
Péng bang séng Clru Long [dn IV
ISSN 0866-7675 | e-ISSN 2815-567X

DOI: https://doi.org/10.52714/dthu.14.04S5.2025.1596

KHAO SAT HOAT TiNH KHANG OXY HOA VA UC CHE ENZYME
LIPASE TUY CUA CAO CHIET CAY RAU LANG (Ilpomoea batatas L.)

Truwong Thi Phwong Thao!* va Phan Thi CAm Tu?
!B mén Sinh hoc, Khoa Khoa hoc Tw nhién, T ruong Pai hoc Can Tho, Viét Nam

’Khoa Sinh hoc va Méi truong Thity san, Truong Thiiy Sdn,
Trueong Dai hoc Can Tho, Viét Nam
*Tac gia lién hé, Email: truongthiphuongthao@ctu.edu.vn
Lich sit bai bao
Ngay nhdn: 19/6/2025; Ngay nhan chinh swa: 29/7/2025; Ngay duyét dang: 04/8/2025

Tém tit

Nghién civu thwe hién danh gia hoat tinh khdng oxy héa va kha nang ikc ché enzyme
lipase tuy cia cdc cao chiét ethanol tir ba b phdn (than, 1d va ngon) cia cdy rau lang
(Ipomoea batatas L.). Céc cao chiét ethanol dwoc dinh leong ham heong polyphenol (TPC)
va flavonoid (TFC), dong thoi danh gia hoat tinh khang oxy hoa thong qua cdc phwong phap
DPPH, ABTS va nang lyc khi sdt (RP). Hoat tinh irc ché enzyme lipase tuy duwoc danh gid
in vitro bang co chdt p- -nitrophenyl laurate, va in vivo trén chugt Mus musculus thong qua
thir nghiém hap thu lipid. Cao chiét tir ld rau lang cho két qua vuot tréi so véi than va ngon
o cdc chi s6 vé ham lwong chdt va hoat tinh khdang oxy héa (TPC: 279,4+1,83 mg GAE/g;
TFC: 85,7+1,21 mg QE/g; 1Cs0 ABTS: 47,33+0,72 ug/mL; 1Cs0o DPPH.: 80,86%3,13 ug/mlL).
Bdc biét, cao ld cho thay kha nang irc ché enzyme lipase manh nhat (ICso = 134,68+1,27
ug/mlL), chi thap hon khodng 2,3 lan 50 VOi thuéc doi chitng orlistat. Thir nghiém in vivo xdc
nhén cao chiét ld lam giam déang ké nong dg triglyceride huyét twong o chugt sau khi uong
nhii twong lipid, twong dwong vdi tac dong cua orlistat. Két qua nay chi ra rang ld khoai lang
la mot nguon thue vit tiém ndng giau hop chat polyphenol va flavonoid c6 hoat tinh khang
oxy héa va irc ché enzyme tiéu hoa lipid kha tot cung cdp co so khoa hoc cho viéc phat trién
cdc ché pham hé tro kiém sodt béo phi va roi loan chuyén héa lipid.

Tir khéa: Béo phi, cay rau lang, lipase tuy, khang oxy hoa, triglyceride.
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Abstract

This study evaluated the antioxidant activity and pancreatic lipase inhibitory potential
of ethanol extracts from three parts (stem, leaf, and sprout) of sweet potato (Ipomoea batatas
L.). The ethanol extracts were quantified for total polyphenol content (TPC) and total
flavonoid content (TFC), and their antioxidant activities were assessed using DPPH, ABTS,
and ferric reducing antioxidant power (FRAP) assays. Pancreatic lipase inhibitory activity
was determined in vitro using p-nitrophenyl laurate as a substrate, and further validated in
vivo in Mus musculus mice through a lipid absorption test. The leaf extract demonstrated
superior results compared to the stem and sprout extracts on both compound content and
antioxidant activity (TPC: 279.4 = 1.83 mg GAE/g; TFC: 85.7 £ 1.21 mg QF/g; ICso ABTS:
47.33+0.72 ug/mL; ICso DPPH: 80.86 + 3.13 ug/mL). Notably, the leaf extract also exhibited
the strongest pancreatic lipase inhibitory activity (ICso = 134.68 + 1.27 ug/mlL), being only
approximately 2.3 times less potent than the positive control, orlistat. In vivo, experiments
confirmed that the leaf extract significantly reduced plasma triglyceride levels in mice after
lipid emulsion administration, comparable to the effect of orlistat. These findings indicate that
sweet potato leaves are potentially rich in polyphenol and flavonoid compounds with
considerable antioxidant and lipid-digesting enzyme inhibitory activities, providing a
scientific basis for the development of formulations to aid in the management of obesity and
lipid metabolism disorders.
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1. Gi6i thiéu
Ty 1& béo phi dang gia ting nhanh chéng trén toan cau, trd thanh mot van dé sirc khoe
dang lo ngai trong cong dong do lién quan dén nhiéu bénh 1y chuyén hoa nghiém trong nhu
dai thao dudng type 2, ting lipid mau va bénh tim mach. Trong cac chién luoc kiém soéat béo
phi, viéc can thiép vao qué trinh tiéu hoa va hap thu lipid thong qua e ché enzyme lipase tuy
(triacylglycerol acylhydrolase) da duoc ching minh 1a mot hudng tiép can hiéu qua. Enzyme
nay chiu trach nhiém chinh trong qua trinh thuy phén triglyceride thanh monoacylglycerol va
acid béo tu do — cac dang co thé hap thu tai rudt non, gop phan déang ké vao chuyén hoa lipid
ttr khau phan n (Birari & Bhutani, 2007). Hién nay, orlistat la chét trc ché lipase tuy duy nhét
duoc phé duyét su dung lam sang dé diéu tri béo phi; tuy nhién, thudc nay c6 nhiéu tac dung
phu khong mong muén nhu rdi loan tiéu hoa va ton thuong gan, lam han ché tinh tmg dung
lau dai ctia thude (Heck & cs., 2000; Padwal & Majumdar, 2007). Vi vy, nhu ciu phat hién
va phat trién cac chat trc ché lipase ¢6 ngudn gdc tu nhién, it gdy doc tinh, dang ngay cang
duoc quan tdm (Hou & cs., 2022; Shaik Mohamed Sayed & cs., 2023).

Trong xu hudng tim kiém cac tac nhan sinh hoc c6 nguén géc thuc vat, nhiéu loai cay
dugc lidu truyén thong duoc danh gid co tiém ning trong phong va hd trg diéu tri béo phi
(Seyedan & cs., 2015; Rajan & cs., 2020). Cac nghién ctru dé chi ra rang nhiéu loai thuc vat,
bao gdm tra xanh tra den, va cic loai thao moc khac, chira cac hogp chat polyphenol va
flavonoid c6 kha ning trc ché lipase (Liu & cs., 2020; Luo & cs., 2019). Cac nghién ctru gan
day ching minh vai tro ctia cac horp chat tuy nhlen nhu polyphenol flavonoid va alkaloid trong
viéc trc ché enzyme lipase va cai thién chuyén hoa lipid (Patil & cs., 2022; Roy & cs., 2024;
Modanwal & cs., 2025).

Cay rau lang (Ipomoea batatas L.) 1a mot trong nhiing loai thuc vat quen thudc ¢ Viét
Nam va nhiéu quc gia chau A, khong chi duoc str dung 1am thyc pham ma con duge ghi nhén
v6i cac hoat tinh sinh hoc da dang nhu khang oxy héa, khang viém, khang khuan va diéu hoa
chuyen hoa (Sun & cs., 2019; Jung & cs., 2019; Sultana & cs., 2024). La rau lang ddc biét giau
hop chit phenolic, ﬂaV0n01d va anthocyamn da duoc chirng mlnh ¢6 kha nang trung hoa goc
tu do va tre ché cc enzyme tiéu hoa nhu a-amylase va a-glucosidase (Kim & cs., 2020; Wu
& cs., 2002; Olivas-Aguirre & cs., 2024). Tuy nhién, nghién ciru vé hoat tinh trc ché enzyme
lipase tuy cta cao chiét cdy rau lang van con han ché. Do 6, nghién ctru nay dugc thuc hién
nham d4nh gia kha ning khang oxy héa va trc ché enzyme lipase tuy cua cac cao chiét ethanol
tur than, 1a va ngon cay rau lang, gop phan cung cap dir liéu khoa hoc cho viéc phat trién cac
ché pham hd trg diéu tri rdi loan chuyén hoa lipid tir duoc liéu.

2. Vit liéu va phuong phap nghién ciru
2.1. Vit liéu

Cay rau lang (Ipomoea batatas L.) dugc thu tai huyén Tra On, tinh Vinh Long-duoc
dinh danh theo hé thong phan loai Cay c6 Viét Nam (Pham Hoang H, 2003).

Hoa chat: ABTS (2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid), DPPH (2,2-
diphenyl-1-picrylhydrazyl), gallic acid, quercetin, K,S;Os, Folin-Ciocalteu, K3;Fe(CN)g,
CL:CCOOH, paraquat (CQ) (Merck, Dtrc), AICI;, NaNO,, NaOH (Trung Qudc), Pancreatic
lipase (Sigma-Aldrich, M), dau dn, va mot s6 hoa chét khéc.

2.2. Phwong phap nghién ciru
2.2.1. Thu mdu va chudn bi cao chiét

Mau cay rau lang (Ipomoea batatas L.) dugc thu hai tai huyén Tra On, tinh Vinh Long
va dinh danh hinh thai thuc vt theo tai liéu cia Pham Hoang H6 (2003). Sau khi thu hai, mau
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dugc phan loai thanh ba by phén riéng biét g(‘A)’rn than, 14 va ngon. Nguyén liéu duoc loai bo
phan hu hdng, sau bénh, rira sach bang nu'(:yc cat, sau do say kho ¢ 45°C. Sau khi say, phan 14
duoc nghién min va bao quan ¢ 4°C cho dén khi tién hanh thi nghiém.

Téng 500 g bot kho ctia mdi bd phan duoc chiét xuit bang dung méi ethanol 96% theo
phuong phép ngam dam (Nguyén Kim Phi Phung, 2007). Mau duoc ngam véi ti 18 nguyén
lidu: dung méi 1a 1:10 (w/v), ¢ nhi€t do phong trong 24 gio. Cao chiét thu duoc sau mdi lan
ngam dugc loc qua gidy loc Whatman No.1. Qua trinh ngam va loc duoc lap lai ba lan dé nang
cao hiéu suat chiét. Toan bd cao chiét sau ba 1an ngdm dugc gom lai va c6 dic dudi ap suét
giam bang thiét bi ¢6 quay chan khong (Heidolph, Pirc) & 40-45°C, thu dugc cao chiét tho.
Cao chiét dugc bao quan & -20°C cho cac phén tich tiép theo.

2.2.2. Dinh luong polyphenol

Ham luong polyphenol tong trong cac cao chiét ethanol tir than, 14 va ngon cay rau lang
dugc xac dinh theo phuong phap Folin-Ciocalteu dé hi€u chinh (Singleton & cs., 1999). Mobi
phan tng duogc thyc hién bang cach tron 250 pL cao chiét pha trong nudc véi 250 uL thude
thir Folin—Ciocalteu (pha lodng 1:4, v/v), sau d6 lic déu. Tiép theo, thém 250 uL dung dich
Na.COs 10% vao hdn hop va i & 40°C trong 30 phit. Do hap thu ctia hdn hop phan tmg duoc
do tai budc séng 765 nm bang may quang phé UV-Vis. Gallic acid duoc st dung 1am chét
chuan va két qua duoc biéu thi du6i dang miligam twong duong gallic acid trén gam cao chiét
kho (mg GAE/g cao chiét).

2.2.3. Binh luong flavonoid

Ham luong flavonoid tong dugc xac dinh theo phuwong phap cia (Bag & cs., 2015) ¢o
hiéu chinh. Mdi miu thtr bao gdm 200 pL cao chiét pha trong ethanol (500 pg/mL), 200 pL
nudc cat va 40 pL dung dich NaNO: 5%. Hon hop dugc lac déu va dé phan (mg trong 5 phut
0 nhiét do phong, sau do thém 40 uL AIClz 10%, tiép tuc lic va o trong 6 phut. Cudi cung,
hdn hop dwoc thém 400 pL NaOH 1 M va pha lodng bang nuéc dén thé tich 1 mL. Do hap thu
quang hoc dugc do tai bude song 510 nm. Quercetin duge st dung 1am chat chuan va két qua
dugce biéu thi du6i dang miligam twong dwong quercetin trén gam cao chiét khoé (mg QE/g cao
chiét).

2.2.4. Phan iing trung hoa goc tir do 2,2-diphenyl-1-picrylhydrazyl (DPPH)

Kha ning khang oxy hoa cta céac cao chiét duoc déanh gia thong qua phan Umg trung hoa
gbc tu do 2,2-diphenyl- 1-picrylhydrazyl (DPPH), mot loai goc tw do on dinh ¢6 phé hap thu
cuc dai tai budc song 517 nm. Céc chét c6 tinh khur, nhu chat khang oxy hoa, c6 kha nang cho
dién tir hodc nguyén tir hydro dé trung hoa gbc DPPH, dan dén sy giam héap thu va thay doi
mau séc ciia dung dich tir tim sang vang (Sharma & cs., 2009).

Dung dich DPPH 0,3 mM dugc chuén bi trong methanol. Cac mau cao chiét duoc pha
lodng trong dung méi DMSO véi day ndng do tir 0 dén 160 pg/mL. Mobi miu phan tmg véi
DPPH theo ty 1¢ thé tich 1:1. Hn hop dugc 1 trong diéu kién t6i tai 37°C trong vong 30 pht
nham han ché anh huéng cta anh sang dén phan Gmg. Sau thoi gian 1, do hip thu cia dung
dich duoc do tai bude song 517 nm bang may quang phé UV-Vis.

Trolox dugc str dung lam d6i chimg dwong, trong khi mau chira dung méi va DPPH
khong c6 cao chiét duoc ding 1am dbi chimg am. Kha ning trung hoa gbc tu do DPPH duoc
danh gi4 thong qua gia tri ECso — ndng do chit can thiét dé 1am giam 50% luong DPPH ban
dau. Mbi thi nghiém dugc thyc hién lip lai ba 1an, va gia tri ECso duge xac dinh tir duong cong
hoi quy tuyén tinh giira ndng ¢ mau va phan trim DPPH bi khur, tinh theo cong thirc:

% DPPH bi bt giit = (A¢-As)/Ao x 100%
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Trong do:
Ao 1a d6 hap thu ctia dung dich DPPH khong c6 mau thir (chimg 4m)
A 12 d6 hép thu ciia dung dich c6 chtra mau cao chiét hodc chit chuan

2.2.5. Phan img bdt goc tw do 2,27 -Azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt (ABTS)

Kha ning khang oxy héa cua cac cao chiét duoc danh gia thong qua kha nang khir gbe
tu do cation ABTS" (2,2’-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)). Géc nay duogc
tao thanh bang cach phan ting giita dung dich mudi ABTS 2,6 mM va kali persulfate (K2S20s)
7,4 mM theo ty 18 thé tich 3:1 (v/v). Hn hop dugc U trong diéu kién tdi ¢ nhiét d6 phong trong
16 gio dé tao thanh dung dich ABTS" on dinh, c¢6 d6 hép thu cyc dai tai budc song 734 nm.
Trude khi st dung, dung dich ABTS ™ dugc pha lodng bﬁng methanol dé diéu chinh do hép thu
vé khoang 0,70 + 0,02 tai 734 nm (Nikolaos & cs., 2004).

D¢ tién hanh thi nghiém, 400 uL méu cao chiét dugc tron voi 1.600 pL dung dich
ABTS"* dé chuan bi. Hon hop duoc 0 ¢ nhiét d§ phong trong 10 phut, sau d6 do dg hép thu
tai budc song 734 nm bang may quang pho UV-Vis.

Trolox dugc sir dung 1am d6i chimg dwong, trong khi nuée cit duoc dung 1am déi chimng
am. Hi€u qua trung hoa géc tu do dugc biéu thi bﬁng gia tri ECso — néng d6 cao chiét can thiét
dé loai bé 50% lugng ABTS ™ ban dau. Mbi thi nghiém duoc lip lai ba 1an dé dam bao d¢ tin
cdy va tinh lap lai cua dir liéu. Gia tri ECso dugc xac dinh tir duong cong hoi quy tuyén tinh
giita ndng d6 mau va phan trim ABTS" bi khtr, tinh theo cong thirc:

% ABTS bi bt giit = (A¢-As)/Ap x 100%
Trong do:
Ao 1a d6 hap thu ctia dung dich ABTS khéng c6 mau thir (chimg 4m)
A 12 d6 hap thu ciia dung dich c6 chtra mau cao chiét hodc chit chuan
2.2.6. Phadn ing khir sit RP

Kha ning khir sit cta cac cao chiét ethanol tir than, 14 va ngon ciy rau lang dugc xac
dinh theo phuong phap cua Oyaizu (1986) véi mot sb hi¢u chinh theo Padma & cs. (2013).
Nguyén ly cua phuong phap dua trén phan tmg khir ion sat Fe** thanh Fe** boi cac chat khang
oxy hoa trong mau thir. Trong diéu kién thich hgp, KsFe(CN)s phan mg véi chat khir dé tao
thanh K4Fe(CN)s, chat ndy sau d6 phan (mg v6i FeCls tao thanh phirc xanh KFe[Fe(CN)s], ¢6
kha ning hap thu manh tai budc séng 700 nm.

Hdn hop phan tmg bao gém 0,5 mL cao chiét ethanol & cac nong do 0, 50, 100, 150,
200 va 400 ug/mL; 0,5 mL dung dich dém phosphate (0,2 M, pH 6,6); va 0,5 mL dung dich
KsFe(CN)s 1%. Hon hop duge 0 tai 50°C trong 20 phut, sau d6 thém 0,5 mL dung dich
CCL:COOH 10% dé dimg phan tmg, va ly tim & 3000 vong/phut trong 10 phat. Tir 16p dich
ndi phia trén, léy 0,5 mL va tron vai 0,5 mL nude ct cung 0,1 mL FeCls 0,1%. Sau khi lac
déu, hdn hop duoc do do hip thu quang tai budc sdng 700 nm bang may quang phdé UV—-Vis
(Thermo Scientific, Phan Lan).

2.2.7. Bdnh gid kha nang ikc ché enzyme lipase in vitro

Hoat tinh trc ché enzyme lipase cuia cic cao chiét ethanol tir than, 14 va ngon cdy rau
lang dugc x4c dinh dua trén kha ning can tré phan Gng thiy phan co chat p-nitrophenyl laurate
(p-NPL), xtic tac boi enzyme lipase tuy lon (PPL, type II), theo phuong phép cta (Jaradat &
cs., 2017) v6i mot s6 diéu chinh phu hop.
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Hdn hop phan tng dugce thiét 1ap gdm: 10 pL cao chiét & cac ndng do tir 0,156 dén 2,5
mg/mL; 12 pL dung dich enzyme lipase (PPL, 20 mg/mL pha trong dém Tris—HCl 50 mM,
pH 8,5); va 10 pL dung dich co chat p-NPL 5,1 mM (hoa tan trong ethanol tuyét ddi). Hon
hop dugce u tai 37°C trong 60-90 phut dé phan mg xay ra. Sau thoi gian 1, d§ hép thu duoc
do tai budc song 570 nm bang may quang phd UV—Vis nham xac dinh lugng p-nitrophenol
tao thanh — san pham tryc tiép ciia qua trinh thiy phan.

Simvastatin dugc sir dung lam dbi ching duong, trong khi nudc cit dong vai tro dbi
chung am. Ty 1€ phan tram trc ché enzyme lipase dugc tinh theo cong thirc:

% Uc ché enzyme lipase = (Ac-A)/Ac x 100%
Trong do:
As 12 d6 hép thu ctia mau c6 chira cao chiét
Ac 14 d6 hép thu ctiia phan ung khong c6 chét e ché (nude cat)
2.2.8. Pdnh gid vrc ché hdp thu lipid in vivo trén chudt

Thi nghiém danh gia rc ché hap thu lipid cua cic cao chiét cdy rau lang in vivo dugc
tién hanh trén chudt duc Mus musculus (8-12 tudn tudi, trong lugng 200-300 g), dugc nuoi
dudng trong diéu kién tiéu chuan tai phong thi nghiém dong vat thuéc B6 mén Sinh hoc, Khoa
Khoa hoc Tu nhién, Truong Pai hoc Can Tho. Chudt dugc duy tri ¢ nhiét d6 phong (24°C),
trong diéu kién chleu sang luan phién 12 gio sang/12 gio ti, duge cho n khau phan tiéu chuan
va udng nudc cat. Toan bd quy trinh thi nghiém tuan thu cac quy dinh dao diic trong nghién
ctru trén dong vat do Truong Pai hoc Can Tho ban hanh.

Téng 30 con chudt dic Wistar dugc nhin dn qua dém trudce khi thi nghiém va chia ngau
nhién thanh 5 nhém (n = 6 con/nhém). Nhom 1 (ddi chimg am) khong duoc xir 1y voi bat ky
chat nao. Bn nhém con lai dugc cho udng 3 mL nhil twong lipid bao gdm: 6 mL dau ngd, 80
mg acid cholic, 5 mL 1ong dé trimg va 6 mL dung dich mudi sinh Iy (Magafia-Rodriguez &
cs., 2023).

Trong d6, ba nhom thir nghiém (nhém 2, 3 va 4) dugc xtr 1y bang cao chiét ethanol tir
14 than va ngon cdy rau lang & liéu 250 mg/kg thé trong. Nhom 5 duge xt 1y bang orlistat liéu
50 mg/kg lam dbi chimg duong. Mau mau duoc thu tir dudi chudt mdi gid trong vong 3 gid
sau khi xir 1y. Nong do triglyceride huyét tuong duge dinh Iugng bang bo kit Spinreact theo
huéng dan cua nha san xuat.

2.2.9. Phan tich s6 liéu
5 Tt ca cac thi nghiém duoc tién hanh doc lap t6i thiéu ba lan lap lai. Két quéa duoc biéu

dién d}I('yi dang gia tri trung binh &+ d6 160}1 chuan (mean £ SD). Ph:&n tich théng ké duoc thuc
hién bang phuong phap ANOVA mot chiéu (one-way ANOVA), két hop v6i kiém dinh Tukey
d€ xac dinh su khac biét c¢6 y nghia thong ké gitra cac nhém (phan mém Minitab 16). Cac gia
tri P < 0,05 dugc xac dinh ¢6 y nghia thong ké.

3. Két qua va thio luan

3.1. Ham luwgng polyphenol va flavonoid

Két qua phan tich cho thay sy phan bd khong dong déu vé ham lugng polyphenol va
flavonoid giira cac b(f)qphéln cua cay rau lang. La 1a b phén ¢6 nhic¢u hoat chat c6 hoat tinh
sinh hoc cao nhat, thé hién qua gia tri TPC V;‘l TFC lan luot dat 279,4+1,83 mg GA/g va
85,7+1,21 mg QE/g cao chiét. So vdi cao chiét ngon (118,7+1,26 mg GA/g; 48,2+1,14 mg
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QE/g) va than (52,1+0,68 mg GA/g; 26,3+0,50 mg QE/g), cao chiét 14 rau lang cho thay uu
thé rd rét vé kha ning tich lity cac hop chat khang oxy hoa.

Két qua nay phu hop véi cac nghién ctru trude d6 vé thanh phan héa hoc cua cac loai
trong ho Khoai lang (Convolvulaceae). Theo (Truong & cs., 2007), ham luong polyphenol
trong 14 rau lang (Ipomoea batatas) dao dong tir 200-300 mg GAE/ g cao chiét, phu thudc vao
gidng va diéu kién sinh truong. Bén canh d6, nghién ctru cia (Islam & cs., 2020) ciing ghi
nhan sy hién dién ddi dao ctiia nhém chét flavonoid trong 14 rau lang, tuong quan véi hoat tinh
khang oxy hoa manh cua 14 rau lang. Gan déy, nghién ctru cta (Doan & cs., 2022) trén gidéng
rau lang tim & Viét Nam cho thay ham lugng TPC dat 285 mg GA/g cao chlet tuong dong voi
két qua cua nghién ciru nay. Két qua nay lam ndi bat tiém nang ting dung cua la rau lang nhu
mot ngudn nguyén lidu ty nhién giau hoat chit khang oxy hoa, gop phan khing dinh gia tri
duoc liéu cia by phan nay tur rau lang trong viéc thay thé cac chat khang oxy hoa téng hop
bang cac hop chat c6 ngudn gdc thuc vat.

Bang 1. Két qua dinh lwong polyphenol va flavonoid.

Cao chiét TPC (mg GA/g cao chiée) TFC (mg QE/g cao chiét)
Than 52,1+0,68° 26,3£0,50°¢
La 279,4+1,832 85,7+1,212
Ngon 118,7+1,26° 48,2+1,14°

Ghi chii: Trong cing mot cot, cdc s6 trung binh theo sau boi mgt hodc nhiing chir cdi giong
nhau thi khac biét khong co y nghia thong ké ¢ mirc y nghia 5% bang phép thir Tukey.

3.2. Két qua khang oxy héa in vitro
3.2.1. Hiéu qua trung hoa goc tir do DPPH

Hoat tinh khang oxy hoa cta céac cao chiét ethanol tir than, 14 va ngon cay rau lang dugc
danh gia théng qua kha nang trung hoa gbe tu do DPPH, cho théy su khac biét ro rét gilia cac
b phan cao chiét (Bang 2). Két qua cho thdy hiéu suat loai bo gdc tu do gia ting ty 1& thuan
v6i ndng do cao chiét. Trong d6, cao chiét tir 14 thé hién hidu luc cao nhat, dat 89,11% tai nong
d6 160 pg/mL va c6 gia tri ICso 1a 80,86+3,13 pg/mL. So sanh véi cao chiét tir than (ICso =
154,62 pg/mL) va ngon (ICso = 120,20 pug/mL), cao 14 cho thiy wu thé vuot trdi vé hoat tinh
khang oxy hoa.

Theo phan loai cta (Koleva & cs., 2002), cac chit co ICso trong khoang 50-100 pg/mL
duoc xem la c6 hoat tinh khang oxy héa manh do d6 cao chiét 14 rau lang c6 thé dugc xép vao
nhom nay. Két qua nay phu hop véi cac nghién ctru trude d6, chang han nhu nghién ciru cua
(Jeyadevi & cs., 2019) trén cay Lang tim (lpomoea staphylina), mot loai thudc ho
Convolvulaceae, cho thdy gia tri IC50 dat 45,24 + 0,65 pg/mL, phan anh hiéu qua khang oxy
hoa cao cua cac loai trong ho rau lang (Convolvulaceae). Tuong tu, (Islam & cs., 2020) cling
ghi nhén kha nang trung hoa gbc DPPH hiéu qua cta chiét xuét 14 rau lang (Ipomoea batatas)
¢6 kha ning loai bo gbc DPPH hiéu qua vé6i ICso dao dong tir 70-90 pg/mL, tuong ddng véi
két qua cta nghién ctru nay. Két qua nay chi ra rang cac hop chét khang oxy hoa hién dién
trong 14 rau lang, dac biét 1a nhom polyphenol va flavonoid, dong vai tro quan trong trong hoat
tinh trung hoa cac gbc tu do.
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Bang 2. Hi¢u qua trung hoa gdc tu do DPPH ciia cdc cao chiét ethanol tir than, 4 va
ngon ciy rau lang.

Nong dd cao chiét

Kha niing trung hoa géc tw do DPPH (%)

(ng/mL) Cao than Cao la Cao ngon
0 0°+0 0°+0 0°+0

10 3,169 +0,41 15,154+0,22 5,719£0,78

20 5,769+0,21 21,429+0,18 7,174£0,21

40 14,97°£1,99 31,37°+0,54 18,4°+1,99
80 28,93°+0,39 51,5°+0,16 35,41°+0,39
160 50,17*+2,02 89,11%+1,03 65,237+2,16
ICso (ug/mL) 154,62+4,55 80,86+3,13 120,20+5,08

Ghi chii: Trong cimg mét cot, cdc sé trung binh theo sau béi mét hodc nhitng chiv cdi giong
nhau thi khac biét khong co y nghia thong ké ¢ mirc y nghia 5% bang phép thir Tukey.

3.2.2. Hiéu qua khdng oxy héa bang phwong phdp ABTS

Panh gia kha ning khang oxy hoa cta cac cao chiét ethanol tir ciy rau lang bang phuong
phap ABTS cho thiy hiéu qué trung hoa gdc tir do ting theo ndng do, ddng thoi cé su khac
biét rd rét giita cac bd phéan cao chiét. Trong d6, cao chiét tir 14 cho két qua vuot trdi, véi hiéu
suét loai bo gbc ABTS dat 85,18% tai ndng d6 80 pg/mL va gia trj ICso 1a 47,33+0,72 ug/mL.
So véi cao chiét ngon (ICso = 55,20+3,35 pg/mL) va than (ICso = 70,14+2,04 ug/mL), hoat
tinh cta cao 14 duoc x4c dinh 14 manh nhét. Theo tiéu chi cia Re & cs. (1999), cac mau cb
ICso dudi 50 pg/mL dugc xép vao nhom cé hoat tinh khéng oxy hoa rat manh, do d6 cao 14 rau
lang c6 thé dugc xép vao nhom khang oxy héa manh.

Bing 3. Hi¢u qud trung hoa géc tw do DPPH ciia cdc cao chiét ethanol tir thén, ld va
ngon cdy rau lang.

Nong @9 cao chiét Kha ning trung hoa goc tw do ABTS (%)

(ng/mL) Cao than Cao la Cao ngon
0 0°+0 0°+0 0°+0
10 6,149 +0,75 16,374 +0,22 9,064 £0,78
20 16,53+£0,46 26,59+0,18 18,769+0,21
40 28,91°+1,32 40,64°+£0,54 32,27°+1,99
60 41,48+0,47 59,8>+0,16 54,19°+0,39
80 57,48*+1,31 85,18+1,03 74,47°£2,16
ICso (ng/mL) 70,14+2,04 47,33+0,72 55,20+3,35

Ghi chii: Trong cing mét cot, cdc sé trung binh theo sau béi mét hodc nhitng chit cdi giong
nhau thi khac biét khong co y nghia thong ké ¢ mirc y nghia 5% bang phép thur Tukey.

Két qua nay phu hop véi nghién ctru cia (Islam & cs., 2020), trong d6 cao chiét tir 1a
rau lang (Ipomoea batatas) c6 hiéu qua trung hoa gbc ABTS cao, vdi gia tri ICso dao dong
trong khoang 45-55 pg/mL tiy theo gidng va diéu kién sinh trudng. Tuong tw, nghién ctru ciia
(Truong & cs., 2007) ciing chimg minh rang ham lugng cac hop chét khang oxy héa tap trung
chu yéu & 14, vuot troi so voi cac phian khac cua cdy, gop phan chinh vao hoat tinh khang oxy
hoa clia bd phan nay. Sy dong nhat gitra cac két qua tir phwong phap ABTS va DPPH cung cb
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nhan dinh ring 14 12 bd phén c6 tiém nang sinh hoc cao nhat cua cdy rau lang, chu yéu nho vao
ham lwong 16n cac hop chit phenolic va flavonoid hién dién trong cao chiét.

3.2.3. Hiéu qua khdng oxy héa bang phwong phdp RP

Kha ning khang oxy hoa cta cac cao chiét ethanol tir cdy rau lang dugc khao sat thong
qua nang luc khir sit (reducing power, RP), cho thiy méi tuong quan ty 1¢ thuan gitta ndng do
va hiéu qua khir. Trong s cac bo phan dugc khao sét, cao chiét tir 14 thé hién hoat tinh khir sét
cao nhit, véi gia tri quy doi theo gallic acid tang tir 1,90£0,19 pg/mL tai ndng d6 50 pg/mL
1én dén 13,30+0,75 pg/mL tai 400 pg/mL. Nguoc lai, cao chiét tir than va ngon chi dat gia tri
t6i da 1an luot 1a 4,74+0,33 pg/mL va 9,94+0,11 pg/mL, cho thidy muc do hoat tinh thap hon
dang ké so véi phan 4.

Bing 4. Hi¢u qua khang oxy héa bing niing luc khir sit ciia cac cao chiét ethanol tir
than, 1a va ngon cay rau lang.

Noéng dd cao chiét Ham lwgng gallic acid twong dwong

(ng/mL) (ng/mL)
Cao than Cao la Cao ngon
0 0°+0 0°=+0 0°+0
50 1,02¢+0,04 1,90¢+0,19 1,61¢+0,15
100 1,754£0,12  3,269+0,17  2,679+0,23
150 2,79°+0,08  5,27°+0,42  3,78t0,35
200 3,79*+£0,16  6,41°+£0,44  5,05°+0,26
400 4,74*+0,33  13,30°+0,75  9,94°+0,11

Ghi chii: Trong ciing mét cét, cdc sé trung binh theo sau béi mét hodc nhitng chi cdi giong
nhau thi khéc biét khong cé y nghia thong ké 6 mirc y nghia 5% bang phép thir Tukey.

Két qua nay phu hop vai cac cong bd trude dd vé mbi lién hé giita kha nang khir sit va
thanh phﬁn hoéa hoc cua chiét xuét thuc vat. Theo (Oyaizu, 1986), hoat tinh khtr sat phéan anh
ning luc cua hop chat phenolic trong viée cho electron dé trung hoa gbe ti do, tir d6 1am 6n
dinh c4c phan tir phan tmg. Nghién ciru cua (Islam & cs., 2020) ciing x4c nhan rang ning luc
khir sit trong cao chiét 14 Ipomoea batatas ting theo ndng d6 va dat mirc cao nhat ¢ nhiing
giéng chira nhiéu polyphenol. Pong thoi, (Wong & cs., 2006) ghi nhan mbi tuong quan chat
ché giira hoat tinh khtr sit va ham luong flavonoid trong cac chiét xuat thuc vat, dac biét ¢ cac
loai thuge ho Convolvulaceae. Téng hop cac két qua trén, phuong phap RP tiép tuc khang dinh
rang 14 rau lang 1a b phén tich luy nhiéu hop chat chong oxy hoa manh, cé tiém ning ung
dung trong phat trién cac ché pham duoc va thuc pham chirc ning.

3.3. Hiéu qua wc ché enzyme lipase in vitro

Két qua nghién ciru cho thiy cao chiét ethanol tir 14 rau lang c6 hiéu luc trc ché enzyme
lipase manh nhat trong s6 ba bd phan khao sat, v6i gia tri ICso dat 134,68+1,27 ug/mL, chi
thap hon khoang 2,3 1an so v&i thudc d6i ching orlistat (ICso = 56,78+0,25 pg/mL) (Bang 5).
Nguoc lai, cao chiét tur ngon va than thé hién hiéu qua trc ché kém hon dang ké, voi ICso 1an
luot 1a 331,8440,49 va 892,29+4,83 ug/mL. Tai nf‘mg d6 200 ug/mL, muc uc ché hoat tinh
enzyme lipase cua cao 14 dat 70,14%, trong khi cao ngon va than chi dat 31,99% va 14,88%
tuong ung (Hinh 1).

Két qua nay cho théy‘lé 12 b0 phan tap trung nhiéu hop chat ©6 kha nang trc ché lipase
tuy, gop phan vao co ché diéu hoa chuyén hoa lipid, tir d6 ho trg kiém sodat tinh trang béo phi.
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Két qua nay ciing phu hop véi cic nghién ctru trude day trén mot so loai thudce ho
Convolvulaceae, trong do cac polyphenol va flavonoid dugc xac dinh 1a nhitng thanh phan
chinh tham gia vao qua trinh trc ché enzyme tiéu hoa chat béo (Zhao & cs., 2018; Nguyen &
Lee, 2021).

Béng 5. Hi€u qua e ché enzyme lipase ciia cac cao chiét ethanol tir than, 14 va ngon cay

rau lang.
Miu Hiéu qua vrc ché enzyme lipase in vitro
(ICsp pg/mL)
Cao than 892,29+4,83¢
Cao la 134,68+1,27°¢
Cao ngon 331,84+0,49°
orlistat 56,78+0,25¢

Ghi chii: Trong cing mot cét, cdc sé trung binh theo sau boi mgt hodc nhiing chir cdi giong
nhau thi khac biét khong co y nghia thong ké o murc y nghia 5% bang phép thur Tukey.

Cu thé, cac nhom hop chat polyphenol co thé tc ché lipase thong qua nhidu co ché, bao
gom tao phuc v6i enzyme, thay doi cau tric khong gian clia enzyme, hodc canh tranh véi co
chat tai vi tri hoat dong (Liu & cs., 2024). Flavonoid, mét phan nhom cuia polyphenol, cling
dugc biét dén voi kha ning tre ché llpase manh m&, dic biét 1a cac flavonoid ¢ cdu trac nhat
dinh nhu quercetin va kaempferol (McDougall & cs., 2008). Sy hién dién ddi dao cua céc hop
chat nay trong 14 rau lang, lién quan dén hoat tinh rc ché lipase vuot troi ciia cao chiét 14.
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% trc ché enzyme lipase

Cao than Cao la Cao ngon orlistat

Hinh 1. Phan trim trc che enzyme ciia cac cao chiét than, 1a, ngon cay rau lang.

Nong d¢ ciia cdc cao chiét cdy rau lang (than, ld, ngon) la 200 ug/mL va orlistat la 100 ug/mL. Gid tri
dwoc biéu dién dudi dang trung binh + do léch chuan (n=3). Cadc cot c6 cac chir cai khac nhau (a, b, c,
d) thé hién sw khdc biét ¢6 y nghia thong ké giita cdc mau nghiém thire (P<0,05, one-way ANOVA, kiém
dinh Tukey).
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So véi orlistat, mot thuoc téng hop dugc sir dung rong rai trong didu tri béo phi, cao
chiét 14 rau lang cho thay tiém niang dang ké nhu mot chat trc ché lipase c6 ngudn goc tu nhién.
Mic du hiéu luc trc ché in vitro cta cao chiét 14 thap hon so v&i orlistat, cac hop chét ty nhién
thuong di keém voi it tac dung phu hon va c6 thé phu hop hon cho viéc str dung 1au dai trong
kiém so4t can ning (Hou & cs., 2022). Két qua niy mé ra hudng nghién ctru sdu hon nhim
phan lap va xac dinh cac hop chat hoat tinh trong 14 khoai lang c6 kha nang tic ché lipase, dong
thoi dénh gia tiém ning tng dung cta ching trong cac san pham hd trg stc khoe.

3.4. Danh gia hiéu qua ha lipid nhii twong trén chuot

Két qua nghién ciru cho thiy cao chiét ethanol tir 14 ciy rau lang khong chi c¢6 kha ning
trc ché enzyme lipase in vitro manh nhat (ICs0 = 134,68+1,27 pg/mL), ma con thé hién hi¢u
qué sinh hoc in vivo dang ké. Cu thé, & liéu 200 mg/kg thé trong, cao chiét 14 lam giam nong
do triacylglycerol trong huyét twong chudt sau 2 gio uéng nhii twong dau, twong duwong véi tac
dung cuia orlistat. Nguoc lai, cao chiét tir than va ngon cay rau lang khong ghi nhan dugc hi¢u
qué giam hap thu lipid 13 rét (Hinh 2). Didu nay cho thiy cao 14 chtra cac hop chit c6 kha nang
trc ché su hip thu lipid qua dudng tiéu hoa, co thé 1ién quan dén su tre ché hoat tinh ctia enzyme
lipase, enzyme tiéu hoa chinh thiy phan triglyceride thanh monoacylglycerol va acid béo tu
do tai dudng rudt. Khi enzyme lipase bi tic ché, lipid khong dugc phén giai hidu qua, dan dén
giam hap thu vao tudn hoan va ting thai lipid qua phan. Pay ciing chinh 1a co ché tac dung
dic trung cia orlistat (Tak & Lee, 2020), va két qua ctia nghién ctru nay cho thay cao chiét 1a
rau lang c6 thé mang lai tac dung tuong tu.
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Hinh 2. Nong dd triacylglycerol huyét thanh (mg/dL) tai cic thoi diém sau khi chudt
uong nhii twong lipid dong thoi voi cao chi€t thin, 1a, ngon cia rau lang hoac orlistat.

Gid tri biéu dién dudi dang trung binh £ dé léch chudn (n=6). Cdc ky hiéu chit cdi khdc nhau
(a, b) tai ciing mot thoi diém biéu thi sw khdc biét c6 y nghia thong ké gitta cdc nhém (p<0,05,
one-way ANOVA, kiém dinh Tukey).

Bén canh d6, cic nghién ctru gan ddy da chimg minh vai tro ciia cac hop chit polyphenol
va flavonoid trong viéc diéu hoa hap thu lipid tai rudt non. Li & cs. (2023) chi ra rang cac
flavonoid c6 thé twong tac voi enzyme tidu hoa lipid thong qua lién két hydrogen va tuong tac
tinh dién, 1am bién d6i trung tim hoat dong ctia enzyme. Tuong ty, nghién ctru ciia Cheng &
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cs. (2020) cho thdy chiét xut thyc vat giau polyphenol khong chi e ché lipase ma con anh
hudng dén biéu hién cac protein van chuyén lipid nhu NPCIL1 va CD36, tir d6 giam hap thu
lipid qua biéu mé rudt.

Ngoai ra, mot s6 polyphenol c¢6 kha nang can trd qua trinh hinh thanh micelle lipid, cau
trac quan trong trong qua trinh hoa tan va van chuyen lipid qua mang rudt (Aissata & cs.,
2019). Sy uc ché hinh thanh micelle, hodc kha nang gan acid mat, co thé lam giam do hoa tan
cua lipid, tir d6 1am giam hiéu qua hép thu. Két hop voi két qua hién tai, c6 thé khang dinh cao
chiét 14 cay rau lang 1a nguon nguyén lidu tiém nang chira cdc hop chét giau hoat tinh sinh hoc
c6 g dung trong hd trg diéu tri réi loan chuyén hoa lipid.

4. Két luan

Nghién ctru ndy di ching minh rang cao chiét ethanol tir 14 cy rau lang (Ipomoea
batatas L.) chira ham lugng dang ké cac hop chét ¢6 hoat tinh sinh hoc, ddc biét 1a polyphenol
va flavonoid. Cac hop chat nay thé hién kha ning khang oxy héa manh mé thong qua ba
phuong phap thur nghiém in vitro (DPPH, ABTS va RP). Bang chu y, cao chiét 14 rau lang con
cho thay hiéu qua trc ché enzyme lipase tuy dang ké va lam giam hap thu lipid in vivo trén mo
hinh chudt, c6 thé lién quan dén co ché tac dong kép trong viéc diéu hoa chuyén hoa lipid.

Nhimng két qua nay cho thiy tiém ning Gng dung cta cao chiét 14 rau lang nhu mot ngudn
nguyén liéu ty nhién trong phat trién cac ché pham duoc liéu hodc thuc pham chirc ning co tac
dung chdng oxy hoa va hd trg kiém soat béo phi. Tuy nhién, dé tién tdi tmg dung thuc tién, can
¢6 thém cac nghién ciru chuyén sau nham xéac dinh thanh phan hoa hoc cu thé tir cao chiét 14 rau
lang nhu phén 1ap chat, xac dinh c4u tric biang phd NMR, 1am 13 co ché tac dong & cAp d6 phan
tur, cling nhu danh gia toan dién vé d0 an toan va hiéu qua trén cac mo hinh 1am sang.

Loi cdm on: Chung t6i xin bay t6 1ong biét on dén Truong Pai hoc Can Tho vi da hd
trg thyc hién nghién ciru nély.’ Nghién ctru nay duoc tai trg mot phan bdi Bo Gido duc va Pao
tao Viét Nam (MOET), mi s6 dé tai: B2025-TCT-06.
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