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TOM TAT

Cay chubi tiéu (Musa acuminata AAA) 1a mét loai thyc vat duoc trong phé bién & nhidu noi trén thé gidi, qua duoc
dung 1am thuc pham dinh dudng hang ngay & nhiéu qudc gia. Tai Viét Nam, 14 chudi tiéu dwoc ding tir xa xua dé goi
céc loai banh truyén théng va cac san pham ché bién tir thit. Trong nghién ctru ndy, ching t6i da tién hanh tao cic cao
chiét I chudi tiéu véi cac dung moi khac nhau (con, con-nudc ti 1§ 7/3, 5/5) (E100, EW73, EW55); danh gid hiéu sut,
ham lugng flavonoid va polyphenol ciing nhu sang loc hoat tinh sinh hoc cua cao chiét. Hiéu suat ciia ba cao chiét voi
cac dung mdi twong tmg: con, con-nuac ti 1é 7/3 va 5/5 lan luot 12 12,5; 9,7 va 7,8% (w/w). Ham lugng polyphenol cua
cao chiét E100, EW73, EW55 lan luot 1a 110,18; 52,37 va 26,47 mg/g, trong khi ham lugng flavonoid c6 gid trj 1a
12,83; 21,57 va 12,32 mg/g. Gia tri ECs, cua hoat tinh chdng oxy hoa téng va quét goc tw do DPPH caa E100, EW73,
EWS5 ¢ gia tri twong tng la 353,19; 422,63; 561,84 pg/mL va 73,48; 81,53; 95,49 pg/mL. Ca ba cao chiét déu thé
hién kha nang tic ché san sinh NO véi gi4 tri ic ché dat 78,79-95,59% & nong do 100 pg/mL; gié tri 1Cs, cua
E100, EW73, EWS55 lan luot 14 63,17; 50,29 va 54,44 pg/mL.

Tir khoa: Chdng oxy héa, hoat tinh sinh hoc, khang vi sinh vat, l4 chudi tiéu, wc ché san sinh NO.

PAT VAN BE

Cay chuéi tiéu c6 tén khoa hoc la Musa acuminata AAA, 1a mét loai cay tréng thudc chi Musa va tat ca cac loai
cta chi nay déu la loai ban dia & cac nwédc nhiét doi va can nhiét déi. Loai chudi tiéu da dwoc tréng hon 4000
ndm va moét sé gidng cta né |a lwong thwe chi yéu & cac ving nhiét déi trén thé gi¢i. Ching la nhivng loai cay cé
chidu cao I1&n t¢i 9 mét va dwoc san xuét chl yéu & cac khu vire chau A, chau Phi va Nam My (Alabi et al., 2013).

O nuéc ta, chudi Ia loai trai cay cé dién tich va san lwgng cao. Do dac diém 1a loai cay ngan ngay, nhidu cong
dung va ky thuat canh tac don gian nén chubi dwoc trdng & rat nhidu noi trong cac vwén cay an trai va ho gia
dinh. V&i dién tich chiém 19% tdng dién tich cay &n trai cGa Viét Nam, hang nam chubi tiéu cho san lwong
khoang 1,4 triéu tAn. Tuy nhién, dién tich tréng chudi lai khéng tap trung. M6t sé tinh mién Trung va mién Nam c6
dién tich trdng chudi kha 16n (Thanh Héa, Nghé An, Khanh Hoa, Bdng Nai, Séc Tring, Ca Mau cé dién tich ti
3.000 ha dén gan 8.000 ha). Trong khi d6, cac tinh mién Béc cé dién tich tréng chubi Ién nhat nhw: Hai Phong,
Nam Binh, Phi Tho...chwa dat dén 3.000 ha. Tai tinh Hwng Yén, chudi dwoc tréng & cac xa ven séng Héng
thudc huyén Van Giang nhw Thang Loi, M& S&, hay x& Binh Minh, Ham T thudc huyén Khoai Chau.

Trén thé gi6i co6 rat nhidu nghién ctru vé& thanh phan hoéa hoc va hoat tinh sinh hoc ctia qua chudi va mét sé bo
phan cta cay chudi. Nghién cu ctia nhém tac gid Kappel va dbng tac gid (2013) da chirng minh sy hién dién
clia cac chat chdng oxy héa nhuw: flavonoid va rutin ¢é trong cac cao chiét thd. Nhém tac gid Behiry va ddng tac
gi& (2019) ciing bao cao réng, trong chiét xuét cén cua 14 chudi tiéu chiva nhidu hop chét phenolic va flavonoid c6
kha nang chéng oxy héa, bao gdm: axit ellagic, axit gallic, rutin, myricetin va naringenin. Két qué phan tich GC-
MS chi ra trong l& chudi tiéu c6 sy hién dién cGa phytol, axit octadecatrienoic, axit hexadecanoic va axit
octadecadienoic. Trong qua chuéi tiéu c6 chira vitamin E, octadecenamide, B-sitosterol va stirysterol. T4t ca cac
hop chét cdu thanh nay d&u dwoc béo céo 1a cé kha nang chong oxy hoéa (A2|z et al., 2020; Ahmed et al., 2020).
Nghién ctu cta Boadi va ddng tac gia (2021) cho thay, chét chiét xuét tr vé va la chu0| tiéu thé hién hoat tinh
khang khuén ddi v&i cac chiing Pseudomonas sp., Staphylococcus aureus, Escherichia coli va Proteus mirabilis.
Ngoai ra, dich chiét tr cac bo phéan khac nhau cha cay chudi tiéu cho thay kha nang chéng tiéu chay, ha duwdng
huyet chéng oxy héa, ha huyét &p, chiva lanh vét thwong, chdng di (rng, chdng sét rét va lam trung hoa noc déc
claran.

O Viét Nam tir thoi xa xwa ta da dung la chubi tiéu dé goi cac loai banh trai, hay cac loai gio, cha véi muc dich
lam t&ng hwong vi va bao quan céac loai thwe pham nay trong thdi gian dai hodc dung dé dap 1én cac vét thwong,
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vét béng. Tuy nhién, cac nghién ciru khoa hoc vé & chudi con han ché. Vi vay, nghién cteu nay tap trung vao muc
tiéu sang loc hoat tinh sinh hoc cta 14 chudi nhw kha ndng khang oxi héa, khang vi sinh vat kiém dinh hodc tc
ché san sinh nitric oxide (NO) nham giai thich cho cac (rng dung trén va mé réng tiém néng st dung cla la chudi
trong nhiéu linh viyc.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu

Mau I chudi tiéu dwoc thu hai tai canh dong chudi tiéu tai thon Sam Hong, xa Thang Loi, huyén Van Giang, tinh
Hung Yén. Mau duoc thu vao ngay 1/3/2024. Mau cay dwoc dinh danh khoa hoc b&i TS. Vi Hwong Giang, Vién
Hoa Sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam, tham khéo tai liéu cﬂa’VaImayor va dong tac gia
(2000). Mau la chudi tiéu sau khi thu hai dwgc lam sach so bo, rira sach cac chat bui ban bam trén 14, sau dé cat
nhd, phoi khé dwéi bong ram va nghién nhé. Tiéu ban la chudi dwoc Iwu tai Phong thi nghiém Cong nghé Sinh
hoc, Trwong Dai hoc Thuy lgi. Mau kho dwoc bdo quan trong tai nilon kin tai vi tri kho rao, tranh anh nang tryc
tiep cho dén khi tién hanh tao cac cao chiét, khdo sat thanh phan héa hoc va hoat tinh sinh hoc.

Céc chiing vi sinh vat kiém dinh chudn quéc té ATCC, bao gdm: Enterococcus faecalis ATCC299212, Staphylococcus
aureus ATCC25923, Bacillus cereus ATCC14579, Escherichia coli ATCC25922, Pseudomonas aeruginosa ATCC27853,
Salmonella enterica ATCC13076, Candida albicans ATCC10231 dwoc cung cap b&i vién Kiém nghiém vé sinh an
toan thwec phdm quéc gia.

Hoéa chéat

C6n thwe phdm 90°C dwoc mua cla Cong ty hda chat Birc Giang. Nwéc tinh khiét dwoc tao ra tai Phong thi
nghiém Cbéng nghé Sinh hoc — Trwong Pai hoc Thay lgi bdi may loc nwéc siéu sach (Labaqua Bio, Biosand,
Latvia). C4c héa chat dé dinh tinh sy c6 mét clia cac chat hiru co co trong cac cao chiét co xuat x& Viét Nam va
Trung Quéc. Cac loai hda chét dung dé xac dinh ham lwong flavonoid va polyphenol tdng sé; danh gia hoat tinh
sinh hoc nhuw: acid gallic, thuéc thtr Folin-Ciocalteu, Na,COs, AlCI3, CH3COOK, quercetin, ascorbic acid, sodium
phosphate, ammolium molybdate, DPPH va cac hoa chét khac dé& danh gia hoat tinh (rc ché san sinh NO, khang
vi sinh vat kiém dinh c6 xuat x& Merck, Dtrc.

Phwong phap nghién ctru
Phwong phdp tao cao chiét va tinh hiéu suét cda cao chiét

Nhém nghién ctru tién hanh tao cao chiét véi cac dung méi cén/nuwdc theo ti 16 khac nhau. Ba loai dung méi dwoc
st dung 1& cdn 100%, cdn-nwéc ti 1& 7/3 va cdn nuéc 17 1& 5/5 (viv). Phwong phap chiét dwoc thuc hién nhw sau:
100 gram b6t 14 chudi tiéu nghién nhé dwoc chiét véi ba loai dung méi néu trén. Trong d6, qua trinh chiét dwoc
thwe hién & nhiét do thwong. Déi véi mbi 1an chiét, ti 16 dung méi/mau 1a 3/1 (viw), thdi gian chiét [a 24 gi. Sau
do, dich chiét dwoc thu qua gidy loc va dwoc gom lai, cd quay dé loai dung mdi bang may cat quay chan khong
va thu dwoc cao chiét cdn 100%, cdn-nwdc 7/3, cdn-nwée 5/5 dwoce ki hidu 1an lwot 1&: E100, EW55, EW73. Hiéu
suét cao hdi thu chiét dwoc tinh bang ti 1& khdi lwong ctia cao chiét (sau khi da co khd) va khéi lwong clia bot
duoc liéu kho (tinh theo don vi phan tram).

Phwong phédp dinh tinh swrcé mét cda cac hop chét trong céc cao chiét

Dinh tinh sy c6 mat clia cac hop chat chtra trong cao chiét bao gém: flavonoid, polyphenol, terpenoid, quinone,
coumarin va saponin dwoc thwc hién bang phwong phap héa hoc theo moé té ctia Cao va dong tac gia (2023).

Phwong phdp xdc dinh ham Iwong polyphenol téng sé cda cac cao chiét

Ham lwong polyphenol tong dwoc xac dinh theo mo ta ctia Cao va ddng tac gia (2023). St dung nuwéc pha loéng
cac mau cao chiét dé dat nong do khoang 1 mg/mL va dung dich polyphenol chuan gallic acid nong d6 20, 40, 60,
80, 100 va 120 ug/mL thudc thtr Folin-Ciocalteu 10% dwoc pha lodng voi nwéce. Lan lwet cho 1 mL dung dich
gallic acid véi cac ndng d6 ké trén vao 2,5 mL thubc thir Folin-Ciocalteu 10% va dé phan tng trong 5 phut; sau
do, thém tiép vao 2 mL dung dich Na>COs 2%. Sau 45 phut phan (*ng & nhiét d6 phong, d6 hép thu dwoc xéac
dinh bang may do quang phd & bwéc séng 765 nm. Thi nghiém duoc |&p lai 3 1an. Gia tri OD dwoc ghi nhan va
tién hanh vé dwdng chuan dé s dung xac dinh ham lwong polyphenol tdng trong cac mau cao chiét. Cac mau
cao chiét dwoc tién hanh twong tw véi acid gallic.

Phwong phdp xdc dinh ham Iwong flavonoid téng sé ctia cac cao chiét

Ham lwong flavonoid tdng dwoc xac dinh theo mé ta clia Chang va ddng tac gia (2002). Ethanol dwoc st dung
d& pha lo&ng céc cao chiét d& dat ndng dd 1 mg/mL va dung dich flavonoid chudn quercetin dat ndng dd 20; 40;
60; 80 va 100 pg/mL; dung dich AICls 10% va dung dich CHzCOOK 1M dwoc pha lodng véi nwédc. Lan lwot cho
0,5 mL dung dich quercetin (ndng d6 20; 40; 60; 80 va 100 pg/mL) vao 1,5 mL ethanol va dé phan &ng trong 5
phut. Sau d6, thém tiép 0,1 mL AICI; 10% va dé phan &ng trong 6 phat. Cudi cung, hén hgp dwoc thém vao 0,1
mL CH3COOK 1M va 2,8 mL nuwéc cét, lc déu rdi dé 6n dinh & nhiét dd phong trong 45 phat. Sau 45 phdt, tién
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hanh xac dinh d6 hép thu bang may do quang phé & budc séng 415 nm. Thi nghiém duoc Iap lai 3 1an. Két qua
OD dwoc ghi nhan va tién hanh vé dwong chuan dé st dung xac dinh ham lwgng flavonoid trong cac mau cao
chiét. Cac mau cao chiet dwoec tien hanh twong tw nhw quercetin.

Phwong phédp xdc dinh hoat tinh chéng oxy héa cta cac cao chiét

Hoat tinh chéng oxy hoa tdng cla cac cao chiét dwgc thuc hién theo phuong phap phosphomolybradenum theo
mo ta cua Cao va dong tac gia (2023). Pha loéng bén cao chiét dé dat nong d6 10-100 ug/mL. Lan lwot cho 0,1
mL méi dung dich cao chiét pha lodng véi néng dé twong &ng & trén vao 6ng eppendorf dung tich 2 mL, bd sung
thém 1 mL dung dich phan ng (0,6 M HzSO4, 28 mM sodium phosphate va 4 mM ammolium molybdate). Ong
eppendorff dwgc dong nap chat, sau do dwgc G & nhiét do 95°C trong thoi glan 90 pht. Ong mau thi nghiém
dwoc lam ngudi t¢i nhiét A6 phong, sau do do néng dé hap thu & budc séng 760 nm bang may do quang.
Ascorbic acid dwoc dung lam chét chuén.

Phuwong phap quét géc tw do DPPH cda cac cao chiét

Gbc ty do bén DPPH dwoc st dung dé& xac dinh hoat tinh trc ché gbc tw do cta cac mau cao chiét. Phép thir
duwoc the hién theo mo ta cla Cao va déng tac gia (2023). Thém 1,5 mL dung dich DPPH 0,1 mM vao 1,5 mL
dung dich mau l1an lwot c6 ndng d6 10, 25, 50, 100 ug/mL trong ethanol 90°. Sau d6, U dung dich trong bong tbi
(30 phut) va do do hap thu quang tai 517 nm. Cac mau co6 hoat tinh manh, (rc ché trén 50% tai néng do 10
pg/mL, dwoc tiép tuc tién hanh & cac néng do thdp hon 1a 1, 2,5 pg/mL Tét ca thi nghiém deu dwoc 14p lai 3 1an.
Dwa vao méat d6 quang cta dung dich control va dung dich ‘mau thi» dé tinh kha nang quét gbc tw do DPPH (%),
tir d6 xac dinh gia tri ICso. Gia tri ICso dwoc dinh nghia la nong do cla mau ma tai do6 no co thé (rc ché 50% gbc
tw do. M&u c6 hoat tinh cang cao thi ICso cang thap. Quercetin dwoc st dung lam chét déi chirng dwong.

Phwong phdp ddnh gid hoat tinh khang vi sinh vt kiém dinh cda céc cao chiét

Hoat tinh khang vi sinh vat kiém dinh dwoc thuc hién tai Phong Céng nghé Sinh hoc — Vién Hoéa sinh bién dua
trén phuong phap pha lodng da néng d6 ciia Andrews (2001) ding céc thiét bi: box cdy Esco (AC2-4EL,
Singapore); may lac 4n nhiét (ThermoStable 1S-20R, Korea) va may do mat do quang (722N INESA, Trung
Quc“>c). Day la phwong phéap thir nham danh gia murc d6 khang khuén‘ manh yéu clia cac mau th thﬁng qua péc
gia tri thé hién hoat tinh [a MIC (ndng d6 trc ché téi thiéu). Méu ban dau dwoc pha loéng trong DMSO ¢& dai nong
dé giam dan: 256, 128, 64 , 32 16, 8, 4 va 2 pg/mL véi sé thi nghiém 13p lai 3 1&n. Chuén bj dung dich vi khuan
ho&c ndm véi ndng do 2x10 CFU/mL.

Tién hanh tha: 14y 5,12 pL dung dich mau thtr c6 ndng dd 10 mg/mL vao hang dau tién c6 ch®a 100 pL mbi
trweng LB rdi pha lodng néi tiép gidm ¥ ndng dd vao cac hang cé chiva 50 L cho dén khi dat dwoc ndng d6 1a 2
ng/mL, thém 50 pL dung dich vi khudn va ndm & ndng d6 2x10° CFU/mL, 0 & 37°C. Sau 24 gi®, xac dinh so bd
gia tri MIC. Gi4 tri MIC duwoc xac dinh tai giéng c6 néng do chét thr th&p nhat gay (rc ché hoan toan sy phét trién
cla vi sinh vat sau 24 gid nudi cdy. Chéat déi chieng la khang sinh Ciprofloxacin cho cac ching vi khuan va
cyclohexamide cho ndm.

Phwong phdp dénh gid kha ndng drc ché NO cda céc cao chiét

Phuwong phap danh gia kha nang (rc ché nitric oxide (NO) trén mé hinh té bao RAW 264.7 duwoc cam (rng viém
bang lipopolysaccharide (LPS). Buéc 1 tién hanh danh thic té bao RAW 264.7 tir nito Iong (dong t€ bao RAW
264.7 do GS. TS. Domenico Delfino, Pai hoc Perugia, Italia cung cap). Tiép theo, té bao RAW 264.7 dwot nudi
trong méi trrong DMEM (Dulbecco s Modified Eagle Medium) bé sung 2 mM L-glutamine, 10 mM dung djch dém
HEPES, 1 mM sodium pyruvate va 10% fetal bovine serum (FBS), dé trong ta dm CO: & didu kién 37°C, 5% COs..
Sau 3-5 ngay, tuy theo tinh trang té bao sau khi danh thic, te bao duoc céy chuyén véi t/ 1 1:3. Sau do, té bao
dwoc cdy chuyén vao trong dia 96 giéng véi mat dé 2 x 10° té bao/gleng, nudi trong 24 gi¢ trong td &m & diéu
kién 37°C, 5% CO,. Sau dé tién hanh hiat b méi truong cii va thay bang méi triromg méi DMEM khéng c6 FBS
gé trong 3 gio. Tiép theo, thay méi trudng cli bang méi trurdmg cd chira mau nghién ciwu 6 cac ndng dé khac nhau
va u trong 2 gio. Méi trong cua mét sé giéng khong chira m4u nghién ciu ma chi co dung djch pha méu duoc
goi 1a déi ching am. Béi chirng duwong duoc st dung la Dexamethasone (Sigma) & cac nong dé 100 uM, 20 uM,
4 uM va 0.8 uM. Tién hanh kich thich san sinh yéu t6 NO bang LPS néng dé 1 pg/mL trong 24 gié. Sau do, hat
100 pL dich néi trong méi giéng sang dia 96 giéng méi va bé sung 100 pL thudc ther Griess reagent (gém 50 L of
1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va 50 pyL 0,1% (w/v) N-1- naphthylethylenediamine
dihydrochloride pha trong nwoc) va a tiép hdn hop trén & nhiét d6 phong trong 10 phut. Sau do, do OD bdng may
microplate reader & bwéc séng 540 nm. Méi trirong DMEM khéng cé FBS duwoc str dung lam giéng trang (blank).
Ham Iuwong nitrite cdia méi giéng duoc xéc dinh dwa vao duong cong ham luong chudn NaNO; va duoc so sanh
% v6i mau ching am (LPS). Kha ndng (e ché san sinh NO clia mau dwoc xac dinh béng cong thirc:
0D1 - ODblank

% e ché (%) = 100 - —— F—— % 100
ODDMSO - ODblank

Thi nghiém duroc 18p lai 3 1an. Gia trj ICso (ndng d6 e ché 50% suv hinh thanh NO) dugc tinh toan bdng phén
mém may tinh TableCurve 2Dv4 (Cheenpracha et al., 2010; Liao et al., 2014).
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Phwong phdp xtrly sé liéu

M&i thi nghiém duoc lap lai 3 1an. D6 thj va sb liéu dwoc x Iy trén phan mém Microsoft Office 2020. Phan tich
thong ké duwgrc thyc hién voi sy giup d& cia phan mem Thong ké mo ta Turkey - Test, gia tri P < 0,05 dwoc st
dung dé biéu hién sy khéac biét dang ké cé y nghia thong ké.

KET QUA VA THAO LUAN
Hiéu suét thu héi cha cao chiét

Nhém nghién cu d& tién hanh tao cac cao chiét thd véi con 100% (E100), con-nwdc theo ti & 7/3 (EW73) va
coén-nuwéc theo i 1& 5/5 (EW55) véi muc dich sang loc hoat tinh sinh hoc va danh gia so bo thanh phan héa hoc.
Dwa vao két qué nghién cru trinh bay & Bang 1 cho thay, cao chiét E100 c6 hiéu suét cao nhét, dat 12,5%. Cao
chiét EW55 c6 hiéu suét thdp nhét, dat 7,83%, trong khi cao chiét EW73 sir dung dung méi ethanol va nwéc theo
ti 1& 7/3 c6 hiéu suat 9,74%. Hiéu suat thu héi cao chiét phu thudc vao cac yéu té nhw: ban chat dwoec liéu, dd min
cta dwoc liéu va ky thuat chiét (dung méi, ti 16 dung mdi/bdt dwoce liéu, thdi gian chiét va k§ thuat chiét). Tuy
nhién, bén canh hiéu suat can phai tién hanh sang loc thanh phan héa hoc va hoat tinh sinh hoc clia cac cao
chiét nhu: hoat tinh chéng oxy hoa, hoat tinh khang viém, hoat tinh khang vi sinh vat kiém dinh, v.v. dé khang
dinh gia tri cia cac hop chat ther cap déi voi tac dung dwoc ly clia & chudi tiéu ndi riéng va cac loai cay dworc liéu
néi chung.

Két qua dinh tinh sw cé mét cha cac nhém chat trong céc cao chiét

Béi voi thye nghiém dinh tinh cac hop chat c6 trong cac cao chiét tir la chudi tiéu bang phan ng hoa hoc, két
qua c6 thé dugc danh gia bang cac phan (ng co thé quan sat dwoc bang méat thwong. Két qua dinh tinh nay cho
biét rang trong la cay la chudi tiéu chra mét s6 hoat tinh sinh hoc quan trong. Két qua thyc nghiém dworc trinh
bay & Bang 1.

Trong cao chiét E100, EW73 va EW55 cla la chudi tiéu chira phan I6n cac hop chét polyphenol, flavonoid,
terpenoid. Trong do, sw xuat hién cia polyphenol th& hién manh nhét & cao chiét E100. Doi véi phép thir sy co
mat clia cac hop chét flavonoid, phan (ng thé hién sy thay d6i mau manh nhét thu dwoc dbi véi cao chiét E100
va EW73. Trong ca ba cao,chiét,khﬁng thay sw c6 mat clia quinone, trong khi coumarin va saponin chi xuét hién
& cao chiét E100, khdng thay xuat hién trong hai cao chiét con lai.

Bang 1. Hiéu suét thu héi cao chiét va két qua dinh tinh sw c6 mét cia mét sé nhém chét cé trong cao chiét 14 chuéi tiéu

Caccao | Higu suét thu Cac nhém hop chat
chiet hoi cao chiet Polyphenol Flavonoid Terpenoid Quinone Coumarin | Saponin
E100 125+0,5 +++ ++ + - + +
EW73 7,8+0,7 ++ ++ + - - -
EW55 9,7+0,4 + + + - - -

Ghi cha: (+) co; (), khong, ki hiéu: +, ++, +++ thé hién cuong dé co _mét cda cac chét trong céc loai cao chiét;E100, EW73,
EWS55: cac cao chiét cia la cay chudi tiéu 1an luot véi cac dung mai: con (100%), cdn-nudce (7/3), con-nuéc (5/5)

Ham Iwong flavonoid téng va polyphenol téng c6 trong cac cao chiét

Céc hop chét polyphenol va flavonoid Ia nhitng thanh phan quan trong va chiém ty I& cao trong nhiéu loai thuc
vat, d&c biét la nhirng loai thdo dwoc dwoc dung véi vai trd tac nhan oxy héa. Nhivng nhém hop chét nay da
dwoc chirng minh c6 tac dung bao vé strc khde cho con ngudi. Vi vay, viéc xac dinh ham lwgng cac nhém chat
nay la cén thiét trong viéc nghién ctru cac hoat tinh sinh hoc cta dwoc liéu. Ham Iuong polyphenol téng va
flavonoid tdng trong cac cao chiét dwoc xac dlnh twong dwong ham lwong gallic acid va quercetin voi phwong
trinh dudng chuédn y = 0,0175x + 0,0829 (R = 0,9944) (dbi v&i polyphenol) va y = 0,0148 x — 0,1296 (R =
0,9913) (dbi véi flavonoid). Qua @b thi dwdng chuén da xac dinh dwoc ham luwgng cla flavonoid va polyphenol
téng, két qua nghién ctru dworc trinh bay & Bang 2.

Bang 2. Ham lweng flavonoid va polyphenol c6 trong cac cao chiét chia la chuéi tiéu

T B
E100 110,18 + 3,16° 12,83 + 1,25°
EW73 52,37 + 1,45 21,57 +1,42°
EWS55 26,47 +1,70° 12,32 +1,35°

Ghi cha: E100, EW73, EW55: Céc cao chiét cda la chudi tiéu 14n fuot véi cac dung moi: cén (100%), con-nuéce (7/3), con-nuwsc
(5/5); GAE: Tuong duwong gallic acid; QE: tuong dwong quercetin; gia trj dugc tinh = gia trj trung binh + dung sai; cac chirso a,
b, ¢ trong cung mét cét thé hién sw khac nhau cé y nghia thong ké (Tukey'’s test, p < 0,05).
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T két qua [of Bang 2 cho thdy, cac mau cao chiét v&i cac dung moi khac nhau sé cho két qud ham lwong
polyphenol tdng va flavonoid khac nhau mét cach r6 rét. Cu thé, dung dung méi cén 100% sé thu duoc cao chiét
¢6 ham lwong polyphenol cao nhét, dat giatri 110,18 mg/g M&u EW73 ciing ¢6 ham luwgng polyphenol twong déi
cao, dat 52,37 mg/g cao chiét, trong khi mau EW55 cé ham Iweng polyphenol tdng thdp nhat.

Débi v&i ham lwong flavonoid, khi ding dung mai cdn 100% hodc cdn-nwéc theo ti lé 5/5 sé cho cao chiét c6 ham
lwgng flavonoid chénh 1éch khong dang k&. Ham lwong flavonoid cao nhét thuéc vé& mau cao chiét EW73 khi
dung hén hop dung méi con-nwéc ti lé 7/3.

Nhw vay, v&i muc dich tao cao chiét theo dinh hwéng thu dwoc san pham giau polyphenol sé s dung dung moi
con 100%, véi muyc dich thu dwge sén pham giau flavonoid sé ding dung méi con-nuéc theo ti 1& 7/3. Dung dung
m0oi con-nwéc theo ti 1€ 7/3 sé thu dwoc cao chiét cé ham lwgng flavonoid va polyphenol cao & mirc twong doi.

Két qua sang loc hoat tinh sinh hoc clia cac cao chiét
Hoat tinh oxy héa téng va quét géc twr do DPPH cda cac cao chiét 1a chuéi tiéu

Trong khudn khé dé tai nay, nhém nghién ctru tién hanh danh gia hoat tinh chc“')r)g oxy héa téng cla cao chiét
E100, EW55, EW73 theo phwong phap phosphomolybdenum Thi nghiém duoc tién hanh d6i véi mau ddi chirng
duo’ng la ascorbic acid. Trén co s& thuc nghlem xay dwng dwong tuyen tinh vé sw phu thudc clia mat dé quang
vao nong ddé mau & buwéc song 760 nm cla cac mau thir (sb liéu tai cac ndng d6 200, 300, 400, 500, 600, 700,
800, 900, 1000 pg/mL da xac dinh dwoc gia tri ECso. Ngoai ra, nhoém nghién ctu clng thr nghiém hoat tinh
chéng oxy héa béng phuo’ng phap bat gbc tv do DPPH la mét trong nhitng phwong phap danh gia hoat tinh
khang oxi héa in vitro tbng thé cho mau nghién cteu (Bang 3).

Két qua & Bang 3 cho thay, tit ca céc cao chiét tir 14 chudi tiéu thu hai tai Van Giang, Hwng Yén déu c6 kha ndng
chong oxy hoa trén hai phép thr. Bac biét, cao chiét E100 dwoc chiét tlr 100% cdn c6 hoat tinh chéng _oxy hoa
tdng va hoat tinh quét géc tw do tét hon so v&i cac cao chiét con lai. Péi véi hoat tinh chéng oxy hoa tdng theo
phuwong phap phosphomolybdenum, gia tri ECso déi v&i cac cao chiét E100, EW73, EWS55 lan lwot 14 353,19;
422,63 va 561,84 pg/mL, thé hién hoat tinh kém hon so véi ascorbic acid. Tuy nhién, két qua th&r nghiém dbi véi
gbc tw do DPPH cho két qua rat kha quan. Gia tri ECso d6i v&i cac cao chiét déu nhé hon 100 pg/mL (théng
thuwdng dbi véi cac cao chiét thd, gia tri ECso nhé hon 100 pug/mL dwoc coi la cé hoat tinh).

Bang 3. Gia tri ECs ctia hoat tinh chéng oxy héa ctia cac cao chiét tiv cay |4 chudi tiéu

Gia tri ECso, pg/mL

Céc cao chiét

Hoat tinh chéng oxy héa téng Hoat tinh quét géc tw do DPPH,
E100 353,19 + 7,49% 73,48 + 2,28%
EW73 422,63 + 8,55 81,53 +2,61°
EW55 561,84 + 7,63° 95,49 + 3,10°
Ascorbic acid 27,74 + 1,49° 6,96 = 0,22°

Ghi cha: E100, EW73, EW55 — céc cao chiét cua la cay chudi tiéu lan lurot voi cac dung moi: cén (100%), cdn-nuéc (7/3) va
cén-nuéc (5/5); gia trj duwoc tinh = gia trj trung binh + dung sai; cac ch sé a, b, ¢, d trong cuing mét cét thé hién sw khac nhau
¢6 y nghia théng ké (Tukey’s test, P < 0,05).

Hoat tinh khang vi sinh vét ctga cac cao chiét |4 chuéi tiéu

Két qua danh gia hoat tinh khang vi sinh vat kiém dinh cho thay, cao chiét E100 c6 hoat tinh déi v&i 1 chiing
gram dwong Escherichia coli ATCC25922 va 1 chlng gram am Pseudomonas aeruginosa ATCC27853 voi gia tri
MIC twong (rng la 128 va 256 pg/mL. Cao chiét EW73 c6 hoat tinh déi v&i chiing Escherichia coli ATCC25922 va
chling nam Candida albicans ATCC10231 v&i gia tri MIC nhw nhau la 256 pg/mL. Trong khi cao chiét EW55 chi co
hoat tinh d6i v&i chiing nAm Candida albicans ATCC10231 véi gia tri MIC 256 pg/mL (Bang 4).

Bang 4. Hoat tinh khang vi sinh vat kidm dinh cta cac cao chiét tir |4 chudi tiéu

Enterococcus | Staphylococcus Bacillus cereus Escherichia | Pseudomonas | Salmonella Candida
Tén mau faecalis aureus ATCC145799 coli aeruglnosa enterica albicans

ATCC299212% | ATCC25923Y ATCC25922" | ATCC27853°9 | ATCC13076® | ATCC10231°
E100 > 256 > 256 >256 128 256 >256 >256
EW73 >256 >256 >256 256 >256 > 256 256
EWS55 >256 >256 >256 >256 >256 >256 256
Ciprofloxacin 128 32 8 0,5 32 1 -
Cyclohexamide - - - - - - 32

Ghi chu: (1): gram duong, (2): gram ém, (3): ndm men
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Hoat tinh trc ché sdn sinh NO cda cac cao chiét 14 chuéi tiéu

P& xac dinh kha nang tc ché san sinh NO, cac cao chiét dwoc ther nghiém vé tdc dung kiém soat
lipopolysaccharide (LPS) chiju trach nhiém kich thich viéc san xuét nitric oxide (NO), viéc phéng thich yéu té hoai
t&r khdi u a (TNF-a) va interleukin-6 (IL-6) cta té bao RAW 264.7. Cac dai thwc bao dwoc x& ly véi nong d6 0,8-
100 pg/mL cao chiét, két qua thu dwoc thé hién & Bang 5.

Bang 5. Hoat tinh ¢ ché san sinh nitric oxide (NO) ctia cac cao chiét |4 chuéi tiéu

. . Kha nang trc ché san sinh NO, %
Nong dé cao chiet, pg/mL
E100 EW73 EW55
0,8 0,72 +0,03° 1,40 +0,11" 0,89 +0,03°
4 8,36 + 0,55° 12,64 + 0,57" 12,34 +0,62°
20 18,49 +0,82° 26,93 +0,93" 22,44 +0,69°
100 78,79 £ 0,47% 95,59 + 1,10 87,22 +1,05°

Ghi cha: E100, EW73, EW55 — cac cao chiét cia la cay chudi tiéu lan lupt véi cac dung moi: con (100%), con-nudc (7/3) va
con-nuéc (5/5); gia trj duge tinh = gia trj trung binh + dung sai; cac chi¥sé a, b, ¢ trong cung mét hang thé hién st khac nhau c6
y nghia thong ké (Tukey'’s test, P < 0,05).

Dwa trén phwong trinh h0| quy tuyén tinh méi quan hé gitra ndng do cao chiét va kha nang &rc ché san sinh nitric
oxide xac dinh dwoc nong dod e ché 50% sw san sinh NO (gia tri ICso). Theo d9, gia tri ICso clia cac cao chiét
E100, EW73 va EW55 |an luot 1a: 63,17 + 0,98; 50,29 + 2,64 va 54,44 + 1,78 pg/mL. Chét dbi chung duwong
dexamethasone hoat ddng én dinh trong thi nghiém, thé hién hoat tinh (rc ché san sinh nictric oxide & cac néng
do6 0,8; 4; 20 pg/mL lan lwot 1a: 32,24; 36,88; 57,74. Gia tri ICs clia dexamethasone la 14,68 ug/mL.

KET LUAN

O cong trinh nay chung t6i da tao cao chiét tong clia la chudi tiéu, sang loc thanh phan hoa hoc va hoat tinh sinh
hoc cla cao chiét tbng. Hiéu suat thu héi cac cao chiét ethanol (100%), cao chiét con - nwéc (7/3), cao chiét con -
nuwéc (5/5) 1an luot 1a 12,5; 9,74 va 7,83%. Két qué sang loc thanh phdn héa hoc cho thy, trong cac cao chiét
déu chira polyphenol, flavonoid va terpenoid. Trong cao chiét ethanol con thdy sy c6 mat clia coumarin va
saponin. Ham lwgng flavonoid va polyphenol clia cac cao chiét twong doi cao, dat gia tri twong (rng trong khoang
12,32-21,57 mgl/g va 26,47-110,18 mg/g, trong dé cao chiét ethanol chivra ham lwgng polyphenol cao nhét; cao
chiét con-nuéc 7/3 c6 ham Iwgng flavonoid cao nhét. Két qua sang loc hoat tinh sinh hoc cho thay, cac cao chiét
déu thé hién hoat tinh chdng oxy héa theo phwong phap phosphomolybdenum va quét gbc tw do DPPH, trong do
cao chiét E100 thé hién hoat tinh t6t nhat. Ca ba cao chiét déu thé hién hoat tinh khang vi sinh vat yéu dbi voi
cac dong vi sinh vat kiém dinh, trong d6 cao chiét E100, E73 thé hién hoat tinh d6i v&i 02 chiing, con cao chiét
EW55 thé& hién hoat tinh dbi v&i duy nhét chiing nam Ca ba cao chiét déu thé hién kha nang (rc ché san sinh
nitric oxide, dat gia tri 78,78; 95,59 va 87,22%% & nbéng d& 100 pg/mL Ian lwot di voi ba cao chiét E100, EW73
va EW55. Gia tri ICsp clia ca 3 cao chiét déu nhé hon 100 pg/mL.

Két qua thurc nghiém clia chung toi cho phép dua ra co s& ban dau vé viéc st dung la chudi trong viéc bao quan
thwc pham dé bao goi cac loai banh truyén thong va cac loai thye pham tir thit. Viéc nghién ctru séu hon vé
thanh phan hoa hoc va hoat tinh sinh hoc clia cac chat ¢o trong la chudi tiéu sé dwgc thyc hién & cac nghién cltru
tiep theo.
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SUMMARY

Banana Musa acuminata AAA is a widely cultivated plant species in Vietnam, and its fruits are used as a daily
nutritional food in countries around the world. In Vietnam, banana leaves have been traditionally used to wrap
various types of cakes and processed meat products. In this study, we created extracts using different solvents
(ethanol, 70% ethanol-water mixture, 50% ethanol-water mixture) (E100, EW73, EW55) and evaluated the
yield, flavonoid and polyphenol contents, as well as the biological activity screening of these extracts. The yields
of the three extracts were 12.5%, 9.7%, and 7.8% (w/w), respectively. The flavonoid content of the E100, EW73,
and EW55 extracts were 110.18, 52.37, and 26.47 mg/g, while the flavonoid content gained values of 12.83,
21.57, and 12.32 mg/g, respectively. The ECsy values of the total antioxidant activity and DPPH free radical
scavenging activity for E100, EW73, and EW55 were 353.19, 422.63, 561.84 jg/mL, and 73.48, 81.53, 95.49 ug/mL,
respectively. All three extract samples demonstrated the ability to inhibit nitric oxide (NO) production, with
inhibition rates ranging from 78.79% to 95.59% at a concentration of 100 ug/mL. The ICs, values of the E100,
EW?73, and EW55 were 63.17, 50.29, and 54.44 pg/mL, respectively.

Keywords: Banana leaf, biological activity, antioxidant, antimicrobial activity, inhibit NO production.
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