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ABSTRACT

The experiment was conducted to investigate the content of some common
compounds present in the ethanolic flesh extract of Hibiscus sabdariffa L., the
antioxidant, antibacterial and antifungal activities of the flesh ethanolic
extract. By spectroscopic method, the content of total phenolic and flavonoid
. compounds in the extract was determined at 378.09 and 1473.00 mg/g DW,
Title: L . . respectively. Besides, the antioxidant capacity was also investigated based on
Investigation of the biological  apjjity to neutralize DPPH free radicals (EC50= 465.75 ug/mL) and reduce
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activities of e_th_anO“C flesh . iron (EC50= 259.24 ug/mL). At the same time, the resistance to bacterial
extracts of Hibiscus sabdariffa  strains of the extract also showed resistance to Bacillus subtilis, B. cereus
L. ATCC10876, Staphylococcus aureus ATCC25923, Listeria innocua
ATCC33090, Pseudomonas aeruginosa ATCC27853, Salmonella sp. and
Tir khoa: Escherichia coli ATCC25922 with minimal inhibitory concentrations (MIC)
Cao chiét, duoc chat, hoat ranging from about 16 to 32 mg/mL. Resistance to Aspergillus niger
tinh sinh hoc, trdi bup gidm ATCC6275 was also recorded with high concentration of the ethanolic flesh
extract as well.
Keywords: TOM TAT
Biological ?C_t'V'ty' Ethan9llc Thi nghiém duoc thyc hién nham khéo sat ham luong ciia mot 56 hop chd'lphcf
extracts, Hibiscus sabdariffa bién ¢é trong dich cao chiét trdi bup gzdm (Hibiscus sabdarzﬁ’a L.), kha nang
L., phytosubstances khdng oxy héa, khang khudn va khdng nam cia dich cao chiét. Bang phiong

phap quang pho ham lwong cdc hop chat phenollc téng va flavonoid tong cé
trong cao chiét tir trdi bup giam duwoc xdc dinh lan leot la 378,09 va 1473,00
mg/g TLK, cho thdy c6 sw khdc biét ré rét giita ham hrong hai hop chat. Kha
nang khang oxy héa ciing dirge khdo sdt dia vao khd nang trung hoa goc e
do DPPH (1,1-Diphenyl-2-picrylhydrazyl) (EC50= 465,75 ug/mL) va khir sat
(EC50= 259,24 ug/mL). Pong thoi, cao chiét tir trdi bup giam cho thdy kha
nang khang cac chung vi sinh vat Bacillus subtilis, B. cereus ATCCI10876,
Staphylococcus aureus ATCC25923, Listeria innocua ATCC33090,
Pseudomonas aeruginosa ATCC27853, Salmonella sp. va Escherichia coli
ATCC25922 véi nong dg ire ché t6i thiéu dao dong tir khodng 16 - 32 mg/mL.
Ngoai ra kha nang khang ching nam méc Aspergillus niger ATCC6275 ciing
ghi nhdn dwoc két qua twong tu.
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1. GIOI THIEU

Véi khi hau nhiét d6i gio6 mua, Viét Nam tré
thanh quéc gia so hitu nguon tai nguyén thuc vat
phong pht, véi hon 12.000 loai thyc vat bac cao
chtra cac hop chét ty nhién c6 hoat tinh sinh hoc
(Giang, 2017). Bup giam (Hibiscus sabdariffa L.)
thuoc ho Malvaceae, c6 ngudn goc & Tay Phi, dugc
trong phd bién & cac nude Trung Pong va & hau hét
céc nudc nhiét d6i nhu Indonesia, Thai Lan, An D9,
Bangladesh, Malaysia va Philippines (Khoi et al.,
2013). Loai cdy nay khong doi hoi nhiéu ky thuat
cham soc, phan bon, ... nén dugc xem la loai thuc
vat sach tinh khiét va c6 gia tri dwoc liéu. Nhiéu b
phan nhu hat, 13, qua va ré duoc st dung trong cac
loai thuc pham khac nhau: pha ché db ubng thao
moc, do udng lanh va 4m, mut va thach (Abu -
Tarboush et al., 1997). Cac nghién ctru trén thé gigi
cho thdy, bup gidm 13 ngudn dwoc pham sir dung
trong diéu tri cao huyét ap (Chewonarin et al., 1999)
tac dung loi tiéu, loi mat, tiéu s6t lam giam do nhat
cua mau va kich thich nhu dong rugt, nhuan trang,
lam giam cholesterol trong méu, chdng xo vira dong
mach, giam su dong lipid ¢ gan va bao vé té bao gan
(Chi, 2005). Bup gidm mang dic tinh ¢6 loi cho suc
khoe 12 nhd ham luong polyphenol (cic hop chit
flavonoid, tannin, quercetin, anthocyanin, saponin,
terpenoids hay phenolic) (Peredo-Pozos et al., 2020)
do mdi hop chét déu co6 hoat tinh sinh hoc khac nhau.

Ham lugng cac chat dy trit phu thudc nhiéu vao
b6 phan, diéu kién sinh 1y cling nhu céc giai doan
phat trién cia cay. Co nh1eu nghién ctu vé tiém
nang khai thac cay bup giam khac nhau nhu: dic tinh
sinh hoc, tiém nang sir dung ca cay (Vaidya, 2000;
Mahadevan et al., 2009; Lim et al., 2014), hay khao
sat thanh phan dinh dudng va duoc chat trong hat
bup gidm (Osman et al., 1975; Salama & lbrahim,
1979; Rao, 1996; Qi et al., 2005; Nzikou et al.,
2011) hay hoat tinh sinh hoc (Salami & Anthony,
2020, Hoseini et al., 2021). Tuy nhién, cho dén nay
cac nghién ctru V@ trai bup giam con han ché, nhét 1a
O nudc ta. Do do, viéc nghién ciru cac co s& khoa
hoc dé phat hién, khai thac, sir dung c6 hiéu qua
cling nhu bao ton va phat trién bén viing nguon tai
nguyén thyc vét chira cac hop chat c6 hoat tinh sinh
hoc cua trai bup gidm la mot trong nhitng van dé can
dugc quan tam va nghién ctu.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit ligu va thiét bi

Cay bup gidm (H. sabdariffa L.) dugc trong tai
nha ludi; mau trai dugc thu hoach, xir 1y va luu trit
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tai phong thi nghiém Sinh 1y Thyc vat, khoa Nong
nghiép, truong Pai hoc Can Tho.

Thiét bi: May quang phd UV-VIS, bé rira siéu
am (Branson 3150), may ly tdm (Rotina 35 va
Biogue), ¢6 quay chan khong (Laborota L4000),
mdy danh song siéu am, noi hap thanh trang, tu cay
vi sinh (ESCO), ta ciy vi nam, tu siy, may do pH
(Lab 850) ...

MAau vi khuin va ndm: Bacillus subtilis, B.

cereus ATCC10876, Staphylococcus aureus
ATCC25923, Listeria innocua ATCC33090,
Pseudomonas aeruginosa ATCC27853,

Escherichia coli ATCC25922, Salmonella sp. va
nam maoc Aspergillus niger ATCC6275.

2.2. Héa chit

Hoa chit dung trong dinh lwong cac hop chat:
thuoc thur Follin-Ciocalteu, gallic acid, NaNOx,
quercetin (Merck); Ethanol, Na,COs3 (Trung Quoc).

Hoa chat dung trong khang oxy hoa: DPPH (2,2-
Diphenyl-1-picrylhydrazyl), gallic acid (Merck);
methanol,  Na;HPO4.12H,0, NaH;P04.2H,0,
KaFe(CN)s, CIsCCOOH, FeCls... (Trung Quc).

Hoa chat dung trong khang khuan: agar, NaCl,
pepton, yeast extract...(Merck)

Hoa chit ding trong khang nam: agar, D-

Glucose (Merck).

Doi chimg: DMSO (Dimethyl sulfoxide: ddi
chiimg am), Tetracycline va Ketoconazole (d6i
chirng duong) (Merck).

2.3. Chuan bi dich cao chiét

Sau khi thu hoach, trai bup giam dugc tach 1iy
phan thit, 1am sach va dé rao ¢ nhiét 6 phong (Hinh
1). Sau d6, ta tién hanh sdy & nhiét do < 40°C bing
ta say dén khi khdi lwong khong d6i. Mau duoc
nghién thanh bot c6 kich thudc hat ddong nhit dé tién
hanh thi nghiém. Sau d6, mau bot duoc ngam trong
ethanol tuyét dbi trong binh tam giac 1000 mL véi
thoi gian 15 ngidy. Mau duoc siéu am 30
phut/lan/ngay. Sau dé, hdn hop duoc loc bang gidy
loc. Dich loc dugc ¢6 quay chan khong & nhiét d6
45°C dén khi thé tich khong d6i. Mau tiép tuc dugc
dong kho dé loai bo hoan toan nudc. Cao chiét trai
bup giam dwoc bao quan & -20°C dé tién hanh thi
nghiém.
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Hinh 1. Phén thit trai bup gidm sau khi tach
khéi trai

2.4. Xac dinh ham lwgng phenolic tong

Ham luong phenolic téng dugc xac dinh thong
qua phuong phap Folin-Ciocalteu (Yadav &
Agarwala, 2011). Dya vao phan tmg oxy hoa, cac
hop chat polyphenol bang thudc thu Folin-
Ciocalteu, gallic acid dugc dung lam chét chuan.

Puong chuan duge xay dung bang gallic acid c6
ndng do: 20, 40, 60, 80 va 100 pg/mL. Mau dich cao
chiét trai bup giam duoc pha lodng & nong d6 1000
pg/mL dé phén tich.

Lan luot cho 0,5 mL dung dich gallic acid (ndng
6 20, 40, 60, 80 va 100 pg/mL) vao 2,5 mL thubc
thir Folin-Ciocalteu 10% va dé phan tng trong 5
phat. Sau d6, 2 mL dugc thém vao dung dich
Na,COs 7,5%. Sau 30 phut phan tng, do hap thu
dugc xéac dinh bang may do quang pho O budc song
765 nM. Thi nghiém duoc lap lai 3 lan. Gia tri OD
dugc ghi nhan va vé duong thang tuyén tinh dé xac
dinh ham lugng phenolic tong trong mau cao chiét.
Céc mau cao chiét duoc tién hanh twong tu véi gallic
acid. Thi nghiém l3p lai 3 lAn/mau.

2.5. Xic dinh ham lugng flavonoid tong

Ham lugng flavonoid tong sb dugc xac dinh theo
mo ta cua Bhaigyabati et al. (2014) c6 hiéu chinh
véi chat chuan la quercetin ¢ cac noéng do 50, 100,
150, 200 va 250 pg/mL. Mau dich cao chiét trai bup
giém duogc pha lodng vai ndng d6 1000 pg/mL bing
ethanol dé phan tich.

Cho Ian lugt ting nong do cua dung dich
quercetin vao hon hop phan ung gom 1 mL
quercetin va 1 mL nudc cét, thém tiép 0,2 mL
NaNO; 5% va dé phan tng trong 5 phut. Sau d6, hdn
hop duoc cho thém 0,2 mL AICI; 10% dé phan ting
trong 5 phiit. Cudi cung, hdn hop dugc thém vao 2
mL NaOH 1 M va 0,6 mL nudc cét, lic déu va tién
hanh x4c dinh d6 hap thyu bang may do quang phd &
budc song 510 nM. Mdi nong do quercetin duoc lap
lai 3 1an. Két qua OD dugc ghi nhan va tién hanh vé
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duong thang tuyén tinh dé xéc dinh ham luong
flavonoid trong cac mau cao trinh. Cac mau cao
chiét dugc tién hanh tuong tu véi quercetin. Thi
nghiém dugc lap lai 3 lan.
2.6. Kha ning khang oxy hoa
2.6.1. Khao sdt kha nang trung hoa goC ty do
DPPH cua cao chiét trdi bup gidm

Gallic acid duoc sir dung 1am chat chuan ¢ nong
do tir 1-10 pg/mL. Pong thoi, cao chiét duoc pha
lodng thanh ddy ndng do: 200, 400, 600, 800 va
1000 pg/mL.

Mau the: 500 pL dung dich DPPH duoc tién
hanh hut vao cac eppendorf, sau do, cho thém vao
500 pL dung dich gallic acid (ndng do tir 1-10
pg/mL). Han hop dugc u trong téi 30 phut va do OD
& budce song 517 nM (Saifeldin, 2008). Mdi nong do
gallic acid duoc lap lai 3 lan. Két qua do OD duoc
ghi nhan, tinh toan va v& dudng chuan. P4i véi mau
cao chiét duoc tién hanh tuong ty nhu cach dung
duong chuan. Thi nghiém dugc 13p lai 3 lan.

Mau tring: Hut 500 pL DPPH cho vao giéng,
sau d6 thém vao 500 pL methanol. OD dugc do &
budc song 517 nM, vai lap lai 3 1an. Két qua do OD
dugc ghi nhan va v& d thi. Phan trim DPPH bj ¢
ché duoc tinh theo cong thic cua Mishra et al.
(2012) nhu sau:

EC (%) =
Trong d6: EC: Kha ning wc ché DPPH (%)

— Ablank—Amiu
Ablank X 100

Aviank: Gia tri mat d6 quang ciia mau trang
Amau: Gia tri mat d6 quang ciia mau cao chiét

Puong chuin dwoc xay dung véi phan tram wc
ché DPPH thu duoc & cac nong do khac nhau. Tir
do, ta tinh dwoc gia tri EC50 (nong d6 cao chiét va
gallic acid).

2.6.2. Khdo sdt kha nang khir sdt cia cao chiét

trdi bup gidm

Kha ning khtr sit cua cao chiét dwoc thuc hién
theo phuong phap cta Oyaizu (Ly va ctv. (2021) va
¢6 hiéu chinh. Trong do, chit chuan gallic acid dugc
¢6 ndng @6 lan luot 12 0,5, 1, 1,5, 2, 2,5, 3 pg/mL.
Ddng thai, cao chiét ciing dwoc pha thanh cac ndng
d6: 100, 200, 300, 400 va 500 pg/mL.

Mau thir: Hon hop phan tmg gom 0,4 mL chat
dbi ching gallic acid, 0,4 mL dém phosphate 0,2 M
pH 6,6 va 0,4 mL KsFe(CN)s 1%. Hon hop dugc
tién hanh u & nhiét d6 50°C va trong thoi gian 20
phat. Sau d6, hon hop dugc thém 0,4 mL
CIl;CCOOH va ly tdm 3000 vong/phut ¢ nhiét do
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phong trong 10 phut. 0,5 mL phan trén cua hdn hop
duoc Ifiy nhe nhang, roi thém 0,5 mL nudc cét va
0,1 mL FeCl3 0,1% vao eppendorf, lic déu. Mai
nong d6 dugc lap lai 3 lan. Do hip thu duge do &
bude song 700 nM, ghi nhan két qua, tinh toan va vé
duong chuan. B4&i v6i mau cao chiét, tién hanh
tuong tu nhu duong chuan. Thi nghiém lap lai 3
lan/nong do chat chuan.

Mau trang: Puoc thuc hién tuong tw, 0,4 mL
mau thir nghiém dwoc thay bang 0,4 mL methanol.
Nong d6 mau dugc tinh tir db thi gia tri OD theo
nong do tai do hap thu 0,5 (ECso). Lap lai 3 1an tuong
tng v6i 5 ndng do va do do hip thu & budc song 700
nM.

Xdy dyng duong chuan véi phan tram khir sit
thu duoc & cac néng d0 khac nhap. Tu @6, ta tinh
duoc gia tri ECso (nong do cao chiét va gallic acid).

2.7. Phwong phap khang vi sinh vit

2.7.1. Phwong phdp khdng khudn

Quy trinh khang khuan dugc thyc hién dua trén
phuong phap cta Trang (2019), quy trinh c6 hi¢u
chinh. Mbi truong LB Broth powder, pH=7,2 dugc
sir dung va dia petri dugc hap khir tring ¢ 121°C
trong 20 phat. Thi nghiém dugc thuc hién trén 7 loai
vi khuan B. subtilis, B. cereus ATCC10876, S.
aureus ATCC25923, L. innocua ATCC33090, P.
aeruginosa ATCC27853, E. coli ATCC25922 va
Salmonella sp.. i chimg duong 1a tetracyclin 0,5
pg/mL, pha lodng bang dung méi DMSO 5% va ddi
chimg am 1a DMSO 5%. Mau thi nghiém: nong do
cao chiét 1a 16, 32, 64, 128, 256, 512, 1024 mg/mL,
sir dung dung moéi DMSO 5% dé pha loang.

Céac mau dich vi sinh vat dugc nudi & giai doan
quan binh (stationary phase). Sau d6, mau dich duoc
thu hoach va pha lodng dé dat ndng do 1x106 bao
ta/ml trong cac thir nghiém. Thé tich st dung cua
mai loai vi sinh vat 13 1ml/dia petri thir nghiém.

Thi nghiém khang khuan duoc tién hanh bang
phuong phap khuéch tan dia thach. Dich nuéi vi
khuan sau khi dat ndng d6 mong muén, ta s& tién
hanh trai mot 16p khuan mong 1én dia méi truong.
Sau khi 16p khuan kho, ta ding dau coén vo tring
khoan 5 giéng trén dia méi trudng, kich thude dau
¢on 14 9 mM. 50 pL cac ndng do cua dung dich thi
nghiém duoc tién hanh rat va 1an lugt bom vao cac
giéng. Mdi loai vi khuan khao sat 1a 1 dia bao gom
3 giéng véi 3 ndng do dich cao chiét va 1 giéng ddi
chimg duong. Sau do, cac dia s€ dugc u ¢ nhiét do
37°C trong thoi gian 24 gio. Tién hanh 14y chi tiéu
va tinh toan két qua. Thi nghiém dugc lap lai 3 lan.
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2.7.2. Phuwong phdp khéing ndm

Quy trinh khang ndm duoc thyc hién dua trén
phuong phéap cua Trang va ctv. (2020), quy trinh ¢
hiéu chinh. Méi truong PDA va dia petri duoc hip
khur tring ¢ 121°C trong 20 phut.

Thi nghiém dwgc thuc hién trén loai vi nAm A.
niger ATCC6275 bang phuong phéap khuéch tan dia
thach twong tu thi nghiém khang khuén. Thi nghiém
duoc 1p lai 3 lan. Bdi chimg duong 1a ketoconazole
0,5 pg/mL va d6i chimg am 13 DMSO 5%. Mau thi
nghiém: Diy ndng d6 cao chiét dwoc st dung 1a 32,
64,128,256, 512, 1024 mg/mL va dung m6i DMSO
5% duoc st dung dé pha lodng.

2.8. Xirly s liéu

S4 liéu dwoc xir Iy bang chwong trinh Microsoft
Excel 2019 va phan mém SPSS 22.0, phan tich
phuong sai, so sanh céc gia tri trung binh bang phép
thir Duncan & mirc y nghia 5% hoac 1%.

3. KET QUA VA THAO LUAN

3.1. Ham lrgng phenolic va flavonoid tong
S0 trong trai bup giam

Két qua nghién ctu cho thiy ham luong
phenolic va flavonoid téng sé co trong thit trai Bup
gidm Bang 1). Trong d6, ham lugng flavonoid cao
hon ham lugng phenol téng sé duoc thé hién & Bang
1 (lan luot 13 1473,00 mg/g TLK va 328,09 mg/g
TLK). Két qua nghién ctru c6 sy twong quan nhat
dinh véi cac nghién ciru trude dy vé su chénh léch
ham lugng gitra cac hop chit khac nhau. Thit cua
trai bup gidm 1d ngudn nguyén lidu rat giau
flavonoid va nhiéu hop chat phytochemical (Alara
etal., 2020). Két qua nay ciing twong ty V4i nghién
ctru ciia Anh et al. (2016) khi chiét xut thit trai bup
gidm bang dung moi methanol cho thiy ham lwong
phenolic tong s6 thip hon ham lwong flavonoid tong
s6. Tir @6, c6 thé thay rang, thit trai bup gidm rat
giau flavonoid, dac biét l1a quercetin va anthocyanin
(Anh et al., 2016). Flavonoid 1a nhom chat chéng
oxy hoa chinh. Trong do, quercetin, myricetin va
proanthocyanidins, dan xuat epigallocatechin va
catechin loai epigallocatechin-gallate 1a nhitng
flavonoid duoc tim thiy trong H. sabdariffa (Chien-
Ning et al., 2009). Anthocyanin (delphinidin 3-O-
sambubioside va cyanidin 3-O-sambubioside) la
mot trong nhiing flavonoid c6 sy hién dién va hoat
tinh 16n nhat (Mahadevan et al., 2009). Tir nhitng
két qua trén cho théy, trai H. sabdariffa 1a mot
nguon chit chéng oxy hoa ty nhién tiém ning
(Fitrotunnisa et al., 2019).
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Nhu cau tiéu thu H. sabdariffa (Roselle) trén khang gbc oxy héa cta cao chiét trai bup gidm va

toan thé gidi rat cao do né s& hitu cac dic tinh c6 loi gallic acid ting dan theo nong d6. Ham luong cua
cho suc khoe cua con nguoi nho vao ham lugng cac hop chat polyphenol lién quan mat thit dén hoat
polyphenol (cac hop chat flavonoid, tannin, dong chong oxy hoda, hoat dong chong oxy hoa vai

phenolic...) (Peredo-Pozos et al., 2020), 1a nhom chiét xuat con cho thay kha nang khir cao nhét (Al-
hgp chat chuyén hoa thir cap pho bién cta thuc vat. Hashimi, 2012). Tinh khang oxy héa cua mét chat

Viéc nghién ctiu vé chi sb cac hop chét nay sé giap s& phy thudc vao sé luong gdc nhom hydroxyl do
ich cho cong tac nghién ctru va trich ly cac hop chat tac dung thu don cac gdc tu do cua ching. Chang
thuc vat 6 hiéu qua, phu hop véi muc dich dé dat han nhu dic diém chung ciia hop chét polyphenol 1a
hiéu qua cao nhat. trong phan tir c6 vong thom (vong benzen) chira mot
3.2. Kha niing khing oxy héa ciia cao chiét hay hai, ba hoic nhiéu nhém hydroxyl (OH) gan
trai bup gidm truc tiép vao vong benzen. Tuy thudc vao s6 luong

. ) . L va vi tri tuong hd cla cac nhom OH véi bo khung
Kha nang khang goc tw do DPPH va khur sat cua hoa hoc ma céc tinh chat 1y héa hoc hoac hoat tinh
cao chiet trai bup giam duoc thé hién ¢ Bang 1. T sinh hoc thay doi. Bén canh d9, su hién dién cta lién

céc gid tri ECso dugc trinh bay trong bang cho thay két d6i C=C va nhém carbonyl trong phan tir ¢ tao
kha ndng khang goc tu do DPPH va khir sat cua cao sy lién hop gitp bén vig hoa cac gde tu do, tir d6
chiet khao sat thap hon so véi gallic acid. Khd nang gitp lam tang hoat tinh khang oxy héa cua hop Chat
khang goc ty do DPPH cua cao chict trai bup giam Do d9, khi nong do chit chéng oxy hoa cang cao, s6

(ECso = 465,75 pg/mL) thap hon so véi gallic acid lugng cdc goc nhom hydroxyl s& cang cao thi hoat
(ECso = 6,76 pg/mL) dugc ding khao sat la 68,898 dong khir bo gbce tu do cang manh (Marzoug et al.,
lan. Kha nang khr sat cua cao chiét (ECso = 259,24 2011). Tuy nhién, kha ning trc ché géc ty do cua cao
ng/mL) thap hon so véi acid gallic (ECso = 1,79 chiét trai bup gidm thip hon gallic acid. Ngoai ra,

ug/mL) dugc ding khao sat 1a 144,83 1an. gallic acid 1a mot san phérp dugc thuong mai hoa c6
Qua hai chi tiéu khao sat vé kha nang uc ché géc do tinh sach cao, dqu biét den voi l(hé, nang khang
tw do (DPPH va khir sit), két qua cho thiy khanang ~ ©Xy h6a manh nén hicu qua tic che goc ty do cao

hon cao chiét trai bup giam.

Bing 1. Thanh phian mét s6 hop chit héa hoc va hoat tinh sinh hoc ciia cao chiét trai bup gidm

Loai mau Phenolic tong sb Flavonoid tong sb Khang DPPH Khir sit
: (mg/g TLK)® (mg/g TLK)® (ng/mL) (ng/mL)

Tréi bup gidm 328,09 +0,05 1473,00 0,07

Cao chiét trai bup gidm 6,76 @ 1,79®

Gallic acid 465,75 ¥ 259,24 ©

O: Gid tri dwoc xdc dinh dua vao phirong trinh dirong chudn cua gallic acid (y = 0,0105x + 0,0254; R? = 0,9982)

@: Gid tri dwopc xdc dinh dya vdo phwong trinh dwong chudn cia quercetin (y = 0,001x + 0,0095; R2 = 0,9942)

®: Gid tri ECso Ciia gallic acid dirgc xdc dinh dia vao phwong trinh tuyén tinh y = 6,6355x + 4,8464 (R? = 0,9818)
@ Gid tri ECso cuia cao chiét trdi bup gidm duwoc xdc dinh dira vao phwong trinh y = 0,0877x + 9,1538 (R2 = 0,9635)
O Gia tri ECso Cia gallic acid duoc xdc dinh dya vao phuong trinh y = 28,424x — 0,7856 (R? = 0,9978)

®: Gid tri ECso cuia cao chiét trai bup gidm diroc xdc dinh dua vao phirong trinh y = 0,1924x + 0,1215 (R = 0,9871)

3.3. Kha ning khang vi sinh vit cia cao Tir Bang 2, duong kinh vong khang khudn tile
chiét trai bup giam 9 thuan véi nong do cao chiét duoc sir dung, dong
3.3.1. Kha ndang khdng khuan nghia voi kha nang khang khuan tang khi nong do

cao chiét ting. Cac ving uc ché dia, néu vong vo
khuin >7 mM trén mau dich chiét thoé dugc thu
nghiém dugc coi 1a hoat dong khang khuan tdt,
nguoc lai vi khuan khang véi dich chiét tho néu
vong vo khuan <7 mM (Nascimento et al., 2000).
Céc két qua nghién ctru trén da cho thay, kha ning
trc ché sy phat trién cua tat ca cac vi khuan Gram
duong va Gram am da duoc thir nghiém, tao ra cac
viing khang r rang (Hinh 2) so véi cac két qua dung

Hoat tinh khang khuan thé hién hoat tinh sinh
hoc cta cac hop chét ¢ trong cao chiét trai bup giam
(H. sabdariffa L.). Kha nang trc ché vi khuan dugc
khao sat bang phuong phap khuéch tan qua giéng
thach v&i 7 loai vi khuan: B. cereus ATCC10876, B.
subtilis, S. aureus ATCC25923, L. innocua
ATCC33090, P. aeruginosa ATCC27853,
Salmonella sp., E. coli ATCC25922.
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khang sinh, khac biét co y nghia 1%. Hoat dong
khang khuan cuia cao chiét tuong tac t6t dbi vai cac
chung Gram duong B. cereus ATCC10876 (7,89
mM), tiép theo 14 S. aureus ATCC25923 (7,81 mM),
L. innocua ATCC33090 (7,77 mM), B. subtilis (7,49
mM). Déi véi cac ching Gram am két qua lan luot
la P. aeruginosa ATCC27853 (7,61), tiép theo la
Salmonella sp. (7,56 mM) va cudi cing 1a E. coli
ATCC25922 (7,44 mM).

Twong tw, Mot s6 nghién ctru trude diy da duoc
bdo cédo vé cac chiét xuat tir thit trdi cay H.
sabdariffa st dung cac dung méi, ndng do, va cac
chang vi khuén khac nhau thi két qua trén cho thay
su twong ddng nhat dinh. Cac nghién ctru nhu trc ché
su phat trién cua S. aureus khang methicillin, wc ché
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S. aureus (Alaa, 2012), vi khuan phan 1ap tir nuwéc
thai P. aeruginosa (Khalaphallah & Soliman, 2014).
Nghién ciru chiét xuat trong nuéc-methanol cua H.
sabdariffa kho cho thay tac dung wc ché in vitro dbi
Véi cac ching vi khuan S. aureus, E. coli, B. cereus
(Chao & Yin, 2009). Dich chiét methanol cua thit
trai wrc ché S. aureus ATCC 25923, E. coli ATCC
25922, B. cereus ATCC 10876, P. aeruginosa
ATCC 27853 (Abdallah, 2016). Béi vai vi khuan B.
subtilis va L. innocua van chua c6 nghién ciru vé kha
nang khang khuan cua cao chiét trai bup gidm (Chao
& Yin, 2009). Tir két qua trén cho thay cao chiét trai
bup gidm co6 kha nang khang khuan & nhiéu ndng do
dbi véi tit ca cac chung vi khuan trong thi nghiém,
tuy nhién néng d6 khang con cao va duong kinh
khang thap.

Bing 2. Kha niing khang khuin cia cao chiét trai bup gidm

Puong kinh vong vé khuin (mM)

Nong dp Salmonella

thi nghiém (mg/mL) B. cereus B.subtilis S.aureus L.innocua P. aeruginosa 5p E. coli
16 1,789 - 1,449 1,909 - 1,569 -
32 3,33f 1,56f 3,99f 3,01 1,78f 2,78" 1,48
64 5,33¢ 3,33¢ 5,64¢ 4,03¢ 3,83¢ 4,57 2,74¢
128 7,89¢ 5,56¢ 6,564 5,33¢ 6,084 6,379  4,67¢
256 10,22¢ 7,49¢ 7,81° 7,77° 7,61° 7,56  7,44°
512 12,56° 11,48° 12,470 11,80° 10,98° 12,79 11,58°
1024 16,782 16,442 18,702 16.48? 15,912 15,748 15,772
;‘;ﬁf_yf“”e 05 967¢  1177*  1273° 11,53 613 12,57 11,80
F ** ** ** ** ** ** **
CV (%) 4,45 4,48 3,34 3,35 2,81 4,24 2,88

Ghi chii: Trong ciing mét Cot, cde s6 cé chi theo sau gidng nhau thi khdc biét khong cé y nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia 1%

Kha ning khang vi sinh vat ciia chiét xuét tir thyc
vat khong chi phu thuc vao mot hoat chit chinh ma
con 1a sy hoat dong két hop cuia nhitng hop chat khac
nhau (Sunayana et al., 2003). Theo cac nghién cuu
da cong bd, trai bup gidm con co rat nhiéu hop chat
khédc ngoai phenolic, tannin, flavonoid nhu
terpenoid, alkaloid, cardenolides (Mahadevan et al.,
2009). Cac hoat chét nay c6 vai trd quan trong trong
viéc gitp thyc vat khang lai nhiéu vi sinh vat, cac
dong vat an co va cac loai con trang theo nhiéu co
ché khac nhau tily theo hop chat. Cac flavonoid co
kha ning khang khuan do chung c6 kha ning tao
phtic Véi cac protein ngoai bao va thanh t& bao vi
khuan, gay pha v& mang té bao ctia chung. Nhin
chung, cac thanh phan khang khuan cua chiét xuat
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thyuc vat sé tuong tac voi cac enzyme hodc protein
ciia mang té bao vi khuén gay ra sy phan tan cua cac
dong proton, anh hudng tinh tham thau hozc e ché
enzyme sinh tong hop amino acid cua vi khuan. Tir
d6, cac hop chat thuc vat thir cip c6 trong thit trai
bup gidm hoan toan c6 kha ning khang khuan va c6
thé sir dung dé diéu tri hodc ngin ngira cac bénh do
vi khudn gay ra. Trong dé tai nay, dung méi ethanol
tuyét ddi dwoc sir dung dé trich cao chiét, c6 thé
dung mdi chwa tach duoc tit ca cac thanh phan co
trong trai bup gidm. Do do, két qua khang khuan c6
su chénh léch nhit dinh so véi cac nghién ctu sir
dung phuong phéap khac. Tuy nhién, nong do khang
khuan cuia trai bup gidm ciing nam & mirc kha cao
(mg/mL).
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B cereus ATCC10876
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Hinh 2. Hoat tinh khang khuan caa cao chiét trai bup gidm, dbi Chlmg tetracycline 0,5 mg/mL (T) va
dbi chirng DMSO 5% (D) trén 7 ching vi khuin

3.3.2. Kha ndng khang nam

Tuong tu nhu hoat tinh khang khuan, hoat tinh
khang nam cua cao chiét trai bup giam (Bang 3 va
Hinh 3). Kha ning ¢ ché vi ndm duoc khao sat
trong thi nghiém nay bang phuong phap khuéch tan
qua giéng thach véi chung nam moc A. niger
ATCC6275. Cao chiét ¢ nong do 1024 mg/mL cho
két qua khang nim cao nhét, véi duong kinh vong
v6 nam do duoc 1a 5,78 mM (Bang 5). O cac nong
d6 cao chiét con lai, duong kinh vong khang nam A,
niger tang ty I¢ thuan véi nong d6 cao chiét ciia cao
chiét trai bup gidm, két qua co ¥ nghia théng ké &
muc 1%. Diém tuong dong cta nghién clru trén vai
Cac nghién ctru da cong bd trude d6 chinh 1a chiét
Xuat bup gidm c6 dic tinh khang khuan va khang
nim (Serifat & Anthony, 2020). Chiét xuét tir thit
trai bup gidm c6 tac dung wc ché qua trinh trao doi
chét trén con duong sinh tdng hop aflatoxin cua A.
parasiticus CBS 9217 va A. flavus SQU 21 va c6 thé

duoc sir dung nhu mot chat kiém soat sinh hoc hiéu
qua va cac chat bao quan sinh hoc khong doc hai
trong cong nghiép thuc pham chéng lai sy 6 nhiém
aflatoxin (EI-Nagerabi et al., 2012).

Hinh 3. Hoat tinh khang vi nAm cia cao chiét
trai bup gidm, ddi chirng ketoconazole 0,5
mg/mL (T) va DMSO 5% (D) trén A. niger

ATCC6275
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Bang 3. Kha ning khang nim cia cao chiét trai

bup gidm
Nong dé cao chiét Puwong kinh vong vo
(mg/mL) khuin (mM)
128 1,278
256 2,814
512 4,47°¢
1024 5,78P
Ketoconazole (0,5 mg/mL) 20,632
F **
CV (%) 3,56

Gh,i chu: Trong cung mgt Cot, cdac $6 ¢6 chi theo sau
giong nhau thi khac biét khong co y nghia thong ké qua
phép thir Duncan, **: khdc biét co y nghia 1%.
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