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Tém tit:

Nghién ciru nham khao sdt dnh hieong ciia 3 yéu t6 cong nghé trich ly gom: ty 1é nguyén liéu/dung méi (1/10,
1/20, 1/30 g/mL), nhiét do trich ly (40-80°C) va thoi gian trich ly (40-70 phiit) dén hoat tinh khéang oxy héa
(DPPH) va khd néng khdng khudan doi voi Escherichia coli va Staphylococcus aureus cia dich chiét cii rau
md thity canh (Centella asiatica (L.) Urban). Két qua cho thay, diéu kién trich ly toi wu véi ty 16 nguyén liéu/
dung méi la 1/20 (g/mL) & nhiét @6 70°C trong 60 phiit thu dwoc dich chiét c6 hoat tinh DPPH dat 15,42
+ 0,19 umol TE/g. Pong thoi, dich chiét thé hién hiéu quad khdang khudan manh, véi dwong kinh vong khang
khudn dat 16,00 £ 1,00 mm doi véi Escherichia coli va 18,33 + 0,58 mm doi véi Staphylococcus aureus o
nong dg 1.000 mg/mL, twong dwcong véi khang sinh doi chitng Ampicillin (100 ug/mL). Két qua nghién ciru
cung cdp co s khoa hoc cho viéc xdy dung quy trinh trich ly hiéu qua, phuc vu khai thac nguon dige liéu
rau md thity canh trong phat trién thwe pham chirc nang va dwoc liéu.

Tir khéa: rau md thiy canh, trich ly, khing oxy héa, khing khudn

Effects of extraction conditions on the antioxidant and antibacterial activities
of hydroponic pennywort tuber extracts (Centella asiatica (L.) Urban)
Abstract:

This study investigates the effects of three extraction parameters: solid-to-solvent ratio (1:10, 1:20, and 1:30
g/mlL), extraction temperature (40-80°C), and extraction time (40 - 70 min), on the antioxidant activity and
antibacterial activity of hydroponic pennywort tuber extracts against Escherichia coli and Staphylococcus
aureus. The optimal conditions were a solid-to-solvent ratio of 1:20, 70°C, and 60 min, producing DPPH
antioxidant activity of 15.42 £ 0.19 umol TE/g. At 1,000 mg/mL, the extract produced inhibition zones of
16.00 = 1.00 mm against E. coli and 18.33 £ 0.58 mm against S. aureus, comparable to ampicillin at 100
ug/mL. These findings provide a scientific basis for developing efficient extraction processes for functional
food and medicinal applications.

Keywords: hydroponic pennywort, extraction, antioxidant activity, antibacterial activity
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1. Pit van dé

Rau ma (Centella asiatica (L.) Urban), con dugc biét dén voi tén goi Gotu Kola, la mét loai cdy dugc
lidu 1au doi thude ho Hoa tan (Apiaceae), duoc sir dung rong rii trong y hoc ¢ truyén Ayurveda va Dong
y tu hang nghin nam qua (Gohil et el., 2010; Bylka et al., 2013; Biswas et al., 2021). Loai cdy nay phan
bd phd bién & cac qudc gia Nam A va Pong Nam A, khong chi dugc st dung nhu mét vi thude trong diéu
tri cac bénh ly nhu thép khép, viém nhiém, giang mai, bénh ngoai da va tiéu chdy, ma con dugc xem nhu
mot loai rau an trong bira dn hang ngay (Barge et al., 2023; Wicinski et al., 2024). Cac nghién ctru dugc
1y hién dai da khéng dinh rau ma s& htru mot phé hoat tinh sinh hoc da dang va manh me, bao gém hoat
tinh chéng oxy hoda, khang viém, khang khuén, khang u, hd tro lam lanh vét thuong, bao vé hé than kinh
va diéu hoa mién djch (James & Dubery, 2009; Hashim et al., 2011).

Tuy nhién, hi€¢u qua trich ly cac hop chét sinh hoc tir nguyén li€u thyc vat néi chung phu thudc chat
ché vao cac thong sb cong nghé cua qua trinh chiét xuat. Cac yéu t6 then chét bao gom ty 16 nguyén liéu/
dung méi, nhiét do, thoi gian va loai dung méi, tat ca déu c6 anh hudng quyét dinh dén hiéu suét thu hdi
va do 6n dinh cua hoat chét (Naczk & Shahidi, 2004). Viéc lya chon khong phu hop cac thong sb nay co
thé dan dén hiéu suét chiét xuat thap, hodc nguoc lai, gdy phan huy nhiét cic cdu trac nhay cam, 1am suy
giam hoat tinh khang oxy hoa cta dich chiét (Xu & Chang, 2007; Mitsikaris et al., 2024). Nghién ciru tong
quan cia Sabaragamuwa & Perera (2023) di chi ra rang hoat tinh khang oxy hoa cua cac phan doan dich
chiét rau ma bién dong dang ké tuy theo k¥ thuat trich ly va dung méi sir dung, trong khi Idris & Mohd
Nadzir (2021) tdng hop cho thdy phuong phap va diéu kién chiét xuit anh hudng truc tiép dén hiéu luc
khang khuan cta cac hop chét sinh hoc chiét duoc tir rau ma ddi véi ca vi khuan Gram am va Gram duong.

Mic du dd c¢6 nhidu nghién ciru khdo sat anh hudng cua diéu kién trich ly dén ham luong hoat chit va
hoat tinh sinh hoc ctia rau ma trong theo phuong thirc truyén théng, phan 16n cac nghién ctru nay tap trung
vao phan 1a (Hashim et al., 2011). Cac dir liéu vé t6i wu hoa quy trinh trich ly d6i véi cti rau mé thiy canh
chua duoc khai thac triét dé, trong khi do, cac nghién ctru trén cac bo phan khéc cta cay cho the"iy, su khac
biét dang ké vé thanh phan hoa hoc va hoat tinh sinh hoc, doi hoi can c6 nhitng nghién ciru riéng biét dé
xac dinh diéu kién chiét xuét phu hop (James & Dubery, 2009; Zeng et al. 2025). Xuét phat tr thuc té trén,
nghién ctru nay duogc thuc hién nhiam: khao sat anh huong riéng 1é cua ty 16 nguyén liéu/dung méi, nhiét do
va thoi gian trich ly dén hoat tinh khang oxy hoa DPPH va kha ning khang khuan ddi v6i Escherichia coli
va Staphylococcus aureus cua dich chiét cii rau ma thuy canh; va xac dinh didu kién trich ly t6i wu, 1am co
so khoa hoc cho viéc xay dung quy trinh san xuat dich chiét giau hoat chét sinh hoc, ing dung trong linh
vuc thuc phém chtrc nang va dugc liéu.

2. Vat liéu va phwong phap nghién ctru

2.1. Vit liéu

Cu rau ma tuoi dugc thu hoach tir hé théng tréng thuy canh, dat o truong thanh sinh ly déng déu nham
han ché sai sb do su khac biét vé tudi sinh Iy va ham luong hoat chit ban dau gilra cac ca thé, sau d6 duoc
rira sach, loai bo tap cht, phﬁn hu thdi va dé réo nude trude khi tién hanh céc thi nghiém trich ly. Nguyén
liéu duoc xay nhuyén bang may xay sinh té cong nghiép ciing dung médi nudc, theo ty 1& 100g ct twoi véi 4
L nudc cat, dé tao thanh dang bot nhio min, hon hgp duoc loc thd qua vai loc va loc tinh (loc chan khong/
ly tdm) dé thu dich chiét ban dau dung cho cac thi nghiém bd tri theo timg nhén té khao sat.

Hoa chét phan tich sir dung trong nghién ctru gém 2,2-diphenyl-1-picrylhydrazyl (DPPH), Trolox,
dimethyl sulfoxide (DMSO) va khang sinh Ampicillin, dat d¢ tinh khiét phan tich. Cac chung vi khuan
kiém dinh Escherichia coli (Gram am) va Staphylococcus aureus (Gram duong) dwgc st dung lam déi
tugng danh gia hoat tinh khang khuan.
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2.2. Bé tri thi nghi¢m

2.2.1. Khao sat anh huong cua ty I¢é cu rau ma thuy canh/nudc

Thi nghiém duoc bé tri ngdu nhién hoan toan véi mot nhan té 14 ty 18 nguyén liéu/dung méi (w/v) va 3
lan 13p lai, gdm 3 mirc: (1/10), (1/20) va (1/30). Thoi gian trich ly dugc ¢b dinh ¢ 1 gio va nhiét do 50°C.
Can chinh x4c 2,00 g mau da chuan bi vao cc 100 mL, bd sung nudc theo ty 1& khao sat, sau do ly tam &
5.500 vong/phut trong 10 phut dé thu dich trong dung cho cac phén tich tiép theo.

2.2.2. Khao sat anh huong cua nhiét do trich ly

Thi nghiém duoc bd tri ngdu nhién hoan toan véi mot nhan té nhiét d6 trich ly (°C ) va 3 lan lap lai,
gdém 5 muc nhiét: 40°C, 50°C, 60°C, 70°C va 80°C. Thi nghiém sir dung ty 1¢ nguyén liéu/dung méi tdi
vu thu duge tir Thi nghiém 2.2.1 va ¢6 dinh thoi gian trich ly 1 gid, nham cach ly anh hudng ciia nhiét do
khoi cac yéu td cong nghé khéc.

2.2.3. Khao sat anh hwong cua thoi gian trich ly

Thi nghiém dugc bd tri ngau nhién hoan toan véi mot nhan t6 C (thoi gian trich ly; phit) va ba lan lap
lai, gdbm bén mirc: C1 (40 phut), C2 (50 phat), C3 (60 phut) va C4 (70 phut). Thi nghiém ap dung ty 16 tbi
uu tu Thi nghiém 2.2.1 va nhiét do td1 vu tir Thi nghiém 2.2.2.

2.3. Cdc chi tiéu danh gid va phwong phdp phdn tich

Hoat tinh khéang oxy héa (DPPH): duoc danh gia thong qua kha niang trung hoa gbc tu do 2,2-diphenyl-
1-picrylhydrazyl (DPPH) theo phuong phéap ciia Brand-Williams et al. (1995). Dich chiét dugc cho phan
mg véi dung dich DPPH 0,1 mM trong ethanol, u trong bong tdi 30 min & nhiét d6 phong, sau d6 do do
hép thu ¢ bude song 517 nm. Két qua dugc biéu thi bing umol duong luong Trolox trén gam chit kho
(umol TE/g DW), dua trén dudng chudn Trolox (0- 100 pM).

Hoat tinh khang khudn: duoc dénh gia bang phuwong phap khuéch tan dia thach (disc diffusion assay)
theo Bauer et al. (1966). Hai ching vi khuan kiém dinh gdm Escherichia coli va Staphylococcus aureus
dugc cdy trai trén moi truong Mueller- Hinton agar. Céc dia gidy vo trung duoc tim dich chiét & ba ndng
d6 250, 500 va 1000 mg/mL (pha trong DMSO 30%) va dat 1én bé mat thach da ciy vi khuan. Déi chiing
duong str dung dia gidy tim ampicillin (100 pg/mL); d6i chirng 4m str dung DMSO 30%. Sau khi u & 37°C
trong 24 gio, dudng kinh vong khang khuan (PKVKK) duogc do bang thude kep dién tir (46 chinh xac 0,1
mm) va biéu thi bang milimet (mm).

2.4. Phin tich thong ké

S6 liéu duogc phéan tich phuong sai mot nhan t6 (ANOVA) va so sanh trung binh giita cac nghiém
thire bang kiém dinh LSD ¢ mirc ¥ nghia p<0,05, str dung phan mém Statgraphics Centurion XV. Mdi thi
nghiém duoc thyc hién vai ba lan lip lai doc lap, s6 liéu trinh bay dudi dang trung binh + d6 1éch chuan

3. Két qua va théo ludn

3.1. Anh hwéng ciia 1y 1é nguyén liéu/dung méi dén kha ning khdng oxy hod va khdng khudn

3.1.1 Anh hudng cua ty 1é nguyén liéu/dung méi dén kha ndang khdng oxy héa

Két qua khao sat anh hudng cia ty 16 trich ly ci rau ma thiy canh/nuée dén hoat tinh khang oxy hoa
DPPH dugc thé hién ¢ Hinh 1. Phan tich thong ké cho thay, ty 1é nguyén liéu:dung méi anh huéng cé y
nghia dén hoat tinh DPPH (p<0,05); dat gia tri cao nhét & ty 1& 1/20 (14,52 + 0,18 pmol TE/g), khac biét
c6 y nghia so véi 1/10 (13,94 = 0,15 umol TE/g) va 1/30 (13,73 + 0,12 pmol TE/g).

Su gia tang hoat tinh khang oxy hoa khi tang ty 1€ dung méi tur 1/10 1én 1/20 phu hop véi nguyén
1y khuéch tan chét tan: chénh léch nong do giira ndi bao va dung moi cang 16n thi téc d6 va mic do
khuéch tan cac hop chét phenolic va triterpenoid ra ngoai mdi trudng trich ly cang cao, theo dinh luat
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Hinh 1. Anh hwéng ciia ty ¢ cii rau md/nwéc Fick (Cacace & Mazza, 2003). Day la
dén hoat tinh DPPH cac nhom hop chét di dugc xac dinh 1a
tac nhan khang oxy hoa chinh cua rau

15,00
ma thong qua kha nang cho electron/
B 1450 hydro dé trung hoa gbc tu do (Hashim
E ’ et ’al., 2011; Chew et al., 2011). ny
?é - che khang oxy h(’)a’ cua cac hop chat
2 phenolic dya trén cau truc héa hoc dac
E 1350 trung l?ao gdm cac nhom hydroxyl (-
A OH) gén trén vong thom, c6 kha ning
1300 nhu(‘mgq nguyén tu hydrogen 7cho gbe
’ 01:10 01:20 01:30 tu do dé tao thanh cac san pham trung
T 1¢ nguyén ligu:dung méi (w/v) gian bén virng hon, qua d6 ngan chin

chudi phan mg oxy héa (Xu & Chang,
2007). Tuy nhién, khi tiép tuc ting ty 1¢ dung moi 1én 1/30, hoat tinh DPPH lai giam - diéu nay c6 thé
giai thich do hién twong pha lodng qua mirc - khi lugng dung méi vurot qua mirc can thiét dé dat trang
thai can bang khuéch tan, ndng d6 biéu kién cua cac hop chit khang oxy héa trong mot don vi thé
tich dich chiét giam tuong ddi, lam giam hoat tinh do duoc trén cing khéi luong chit kho (Naczk &
Shahidi, 2004). Két qua nay phu hop véi cac nghién ctru trude ddy da chimg minh, ham luong phenolic
va flavonoid trong dich chiét rau ma c6 twong quan thuan véi hoat tinh khang oxy hoa, dong thoi khang
dinh tiém ning tng dung ctia ¢t rau ma thiy canh nhu mot ngudn nguyén liéu giau chat chéng oxy hoa
tu nhién trong cac san pham thuc phdm chic ning va duoc pham (Pittella et al., 2009; Hiranpradith et
al., 2025; Vuong et al., 2026).

3.1.2. Anh huéng ciia ty 1é nguyén liéu/dung méi dén kha ndng khang khudn

Hoat tinh khang khuan cua cic dich chiét ct rau ma thuy canh duoc danh gia thong qua phuong phap
khuéch tan trén dia thach (agar well diffusion), két qua dwogc trinh bay tai Bang 1. Két qua cho thay ty
1€ 1/20 thé hién kha nang tc ché vi khuén manh nhét & tat ca cac néng do khao sat. Cu thé, tai néng do
1000 mg/mL, cho duong kinh vong khang khuan (PKVKK) dat 12,67 + 0,58 mm d6i voi Escherichia coli
va 14,33 + 1,15 mm d6i v&i Staphylococcus aureus, cho thay hiéu qua khang khuan vuot trdi so voi hai
nghiém thuc con lai.

Bang 1. Puong kinh vong khang khuin (mm)
ciia dich chiét cii rau ma ¢ céc ty 1¢ trich ly khac nhau

Néng dbé dich Escherichia coli Staphylococcus aureus
chiet (mg/ mL) 110 1/20 1/30 110 1/20 1/30
250 - 7,33%1,53¢ - 0,67+0,58° | 8,00+1,00¢ -
500 4,67+0,58° | 9,67+2,08° - 3,0041,00¢ | 10,67+0,58° -
1000 9,33%1,53° | 12,67+0,58" - 5,67+1,158 | 14,331,158 -
( 1%’5‘:’15;”[:‘” 13,33+0,58° | 14,33+1,15% | 13,67+1,15* | 15,67+0,58* | 15,67+1,53* | 15,00+1,00*

Ghi chii: (-) Khéng phdt hién vong vé khudn. Trong cing mét c¢ét, cac gid tri mang chir cdi khdc nhau
thé hién sit khdc biét cé y nghia thong ké (p<0,05).
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Kha niang khang khuan manh khi duogc trich ly voi ty 18 1/20 dwoc giai thich 1a do ty 18 nguyén liéuw/
dung méi tdi wu da tao diéu kién thudn loi cho qua trinh khuéch tan va hoa tan cac hop chat khang khuan,
dic biét 1a cac hop chit phenolic va triterpenoid saponin nhu asiaticoside va madecassoside, dugc biét dén
v6i hoat tinh khang khuan phd rong (Chew et al., 2011; Hashim et al., 2011). Cac hop chét c¢6 kha ning
lam ton thuong tinh toan ven ciia mang té bio, lam ting tinh thAm mang, gdy o ri cac thanh phan noi
bao, dong thoi anh hudng dén cac qua trinh chuyén hoa ning lugng va sinh 1y té bao, tir d6 trc ché sy sinh
truong cua vi khuan (Wei et al., 2023; Chonsut et al., 2024).

Nguoc lai, ty 18 1/30 hoan toan khong thé hién kha nang khang khuan d6i voi ca hai ching vi khuin &
tat ca cac nong do khao sat (250 - 1000 mg/mL), véi DPKVKK bang 0 mm. Diéu nay cho thiy ty 1¢ dung
moi qué cao (1/30) din dén hién tuong pha loang dich chiét, 1am cho ndng dé cac hop chat khang khuan
trong dich chiét khong dat dugc ndng do tre ché téi thiéu (Minimum Inhibitory Concentration - MIC) cin
thiét dé gay tc ché su sinh truong cia vi khuan (Burt, 2004). Nong ¢6 MIC 1a ngudng nong do tdi thiéu
cua chit khang khuan can thiét dé ngin chin su phat trién cua vi sinh vat. Néu ndng d6 hoat chat dudi
ngudng nay thi vi khuan van c6 kha ning sinh truéong va khong xuat hién vong khang khuan trén dia thach
(Andrews, 2001). Két qua nay phu hop véi cac nghién ciru trude day da chi ra, hidu qua khang khuan cia
dich chiét thuc vat phu thudc chat ché vao néng d6 hoat chét, va viéc st dung luong dung moi qua 16n co
thé lam giam dang ké hoat tinh khang khuéan do hiéu tng pha lodng (Xu & Chang, 2007)

Diém dang chu ¥ 1a dich chiét thé hién hoat tinh khang khuan manh hon d6i véi Staphylococcus aureus
so v&i Escherichia coli thé hién & PKVKK cao hon & tit ca cac néng d6 dich chiét. Su khac biét nay co thé
duoc giai thich do sy khéac nhau vé céu truc thanh té bao gilra vi khuin Gram duong va Gram am. Cu thé,
Staphylococcus aureus 1a vi khuan Gram dwong ¢ 16p peptidoglycan day nhung khong c6 mang ngoai,
tao diéu kién cho cac hop chat khang khuan thim thau dé dang hon vao té bao chét; trong khi Escherichia
coli 14 vi khuan Gram 4m c¢6 cdu triic phtc tap hon véi 16p mang ngoai giau lipopolysaccharide (LPS) cac
protein mang va hé théng van chuyén, tao thanh hang rao bao v€ lam han ché sy khuéch tan cta nhiéu hop
chét khang khuén vao té bao (Burt, 2004; Nikaido, 2003). Diéu nay cho thiy ci rau mé thiy canh c6 tiém
nang tré thanh ngudn nguyén liéu ty nhién giau hop chat khang khuén, c6 trién vong tng dung trong linh
vue bao quan thyc pham va phat trién cac san pham dwgc pham.

3.2. Anh hwéng ciia nhiét dj trich ly dén kha ning khdng oxy hod va kha néing khdng khudn

3.2.1. Anh hwéng ciia nhiét do trich ly dén kha nang khdng oxy héa

Két qua nghién ctru vé anh huéng

ctia nhiét do dén hoat tinh khang oxy Hinh 2. Anh hwéng ciia nhi¢t dj trich ly dén khd ning
hoéa cua dich chiét ci rau mé thity canh chéng oxy hod DPPH
duoc ,trinh bay tai Hinh 2. , 15,50
Két qua cho thay, hoat tinh chong
oxy héa DPPH c6 xu huéng ting dan = 1500
tr9ng khoang nhiét do trich ly tur 40°C E S50
dén 70°C, dat gia tri cuc dai tai 70°C —g ’
(15,13 + 0,20 umol TE/g). Xu huéng il- 14,00
nay c6 thé dugc ly giai trén co sé dong )
hoc truyén khdi: nhiét 4o cao 1am giam | 1350
do nhot cua dung r’n(”)i, téng’hé sb khuéch 13,00
tan va lam suy yéu lién két hydro gitra 40°C 50°C 60°C 70°C 80°C
cac hop chét co hoat tinh chdng oxy Nhiét @9 trich ly

376| $6 24/2026



HOA HOG - CONG NGHE THUC PHAM

hoa véi thanh phan polysaccharide cua vach té bao, tir d6
thuc ddy qua trinh giai phong hoat chat vao dung moi chiét . Z
(Spigno et al., 2007). V& mit hoa hoc, kha ning trung hoa 8383835 é @
gbc tu do DPPH cuia dich chiét chil yéu bat ngudn tir cac hop &
chét phenolic va flavonoid, thong qua co ché cho electron
hodc nguyén tir hydro dé 6n dinh gdc tu do (Chew et al., ~N|©o| oo
2011; Hashim et al., 2011). S8 s 3 i
Khi tiép tuc tdng nhiét d6 Ién 80°C, hoat tinh DPPH gidm ; ; 3 ; © >
nhe con 14,64 + 0,16 pmol TE/g. Sy suy giam nay dugc g TIT|F|T é"
cho 1a hé qua ctua qua trinh oxy hoa va phan huy nhiét mot X & |m
phan cac cdu tric phenolic nhay cam & nhiét do cao (Liyana- Z '8 = _; ,g a2|l$| T
Pathirana & Shahidi, 2005). Két qua nay phii hop véi cac  § | @ |/ 3 3 @ a5 g 5
nghién ctru trude day trén Centella asiatica, trong d6 hoat %% 5 2L g é\ e ;:: = ;
tinh chong oxy hoa cua dich chiét c6 lién quan dén su hién 0% S| ® Q|| T ~ 8| =
dién cua cac hop chét phenolic, flavonoid va cac chit chuyén _§ ,3 = %
héa thir cAp khéc (Gunathilake et al., 2019). Nhu viy, 70°C =~ = R | & | & | © & 3 Z
duge xdc dinh 1a nhiét o trich ly thich hop dé thuhéi tdiwu 518 X8 X 8|3~ =
cac hqp chat c6 hoat ti,nh chong oxy hoda tur cu rau m’é thuy Y é § § § a ° U%
canh, dong thoi han ché nguy co phan hiy nhiét cac cau tric 02 5o | % || ° =
hoat chét nhay cam. §1 NININIRR ~ c:%‘
3.2.2. Anh hudng ciia nhiét dg trich ly dén kha ning khang g 3 g 8 8 8 S 5 .
Khudn S EEEEE &F B
Két qua nghién ctru vé anh l’luérng ctia nhiét do dén kha 3, % 8‘ alala IEi = o)
nang khang khuan cua dich chiét cu rau ma thuy canh duogc 2‘ ot " = g
trinh bay tai Bang 2. S N =
Két qua cho thay, hoat tinh khang khuan cta dich chiét § § S § g g
phu thudc rd rét vao nhiét do trich ly va nong do dich chiét. 2 Jas E R 5 §~
G nhigt do 50°C, dich chiét chi thé hién hoat tinh khing 5 | S 8178 & 2
khuén & ndng d6 500 va 1.000 mg/mL, v6i PKVKK dat 4,00 ¥ @ gl c
+ 1,00 mm va 8,33 + 1,15 mm doi voi E. coli, va 4,67 £0,58 § 23 2os 'g: ‘<; g:
mm va 10,00 + 1,00 mm do6i vdi S. aureus; khong quan sat i '3 2,’ 8 A o <§_ S| &
thdy vong khang khudn & ndng d6 250 mg/mL. Khinhiétdo S (&% K|S /5 8 e 8| =
tang 1én 60°C va 70°C, hoat tinh khang khuén tang dan theo § % (o§ 8U % % o @ §-
cd nong dg va nhiét do, voi PKVKK cao nhat tai 70°C va & § % =
nong do 1000 mg/mL dat 13,33 £ 0,58 mm (E. coli) va 15,33 é’\ clzlalsla =
+ 0,58 mm (S. aureus), va twong duong v6i doi chimgduong <. 1818 8 18 'g 2 \»
ampicillin (100 pg/mL) (13,33 + 0,58 mm va 15,00+ 1,00 & XX &KX '8
mm, tuong Gng). 38| ® o S
Tai nhi¢t d¢ 80°C, hoat tinh khang khuan tiép tuc tang §‘
nhe, dat DPKVKK cao nhat la 14,?7 + 0,58 mm (E. coli) va ‘7; a 5 a ‘a a :—; >
16,33 £ 1,15 mm (S. aureus) & nong do 1.000 mg/mL, cao % § § § § § g .3.
hon ampicillin khoang 0,33- 0,67 mm; Tuy nhién, khi n’hiét é _g g ; = g 5 ‘:l
do tang 1&€n 90°C, hoat tinh khang khuan giam ro rét ¢ tat ca § QI Iq|® > )
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cac néng do, voi BPKVKK tai néng dd 1.000 mg/mL chi con 12,00 + 1,00 mm (£. coli) va 14,00 = 1,00
mm (S. aureus), thép hon so v&i ampicillin va so véi cac nghiém thuc 70- 80°C. Nhu vy, mic du hoat tinh
khang khuén cao nhét quan sat dugc & 80°C, nhung xét vé hiéu qua tong thé, nhiét do trich ly 70°C khong
chi t6i wu cho viéc chiét xuat cac hop chét co kha ning chong oxy héa nhu di thao ludn & phan trude, ma
con bao toan dugc hoat tinh khang khuan cta cac hop chét nay, cho phép dich chiét dat hiéu qua tc ché vi
khuan twong dwong véi khang sinh chuén.

V& tinh nhay cam cta cic chung vi khuan, két qua cho thdy, S. aureus (vi khudn Gram duong) nhay
cam hon véi dich chiét so véi E. coli (vi khuin Gram am) o tat ca cac nghiém thtrc va néng do khao sat.
Su khac biét nay c6 thé dugc giai thich boi sy khac nhau vé cu trac thanh té bao giita hai nhém vi khuan.
Két qua nay phu hop véi cac nghién ciru trude ddy di chi ra, dich chiét rau ma thuong c6 hoat tinh khang
khuin manh hon ddi vé6i vi khuan Gram duong so v6i Gram 4m (Wong & Ramli, 2021; Wei et al., 2023).
Co ché khang khuén cta cac hop chit phenolic va flavonoid dugc cho 1a lién quan dén kha nang pha v
cAu tric mang té bao chét, e ché tong hop acid nucleic/protein va can thiép vao qua trinh chuyén hoa
ning luong cta vi khuan (Cushnie & Lamb, 2005). Bén canh dé, cac hop chét triterpenoid saponin nhu
asiaticoside va madecassoside ciing di dugc chirmg minh c¢6 hoat tinh khang khuan phé rong thong qua co
ché twong tu, lam bién dodi tinh toan ven thanh té bao, ting tinh thim mang va trc ché enzym trong chudi
hé hép cua vi khudn, gop phan vao hiéu qua trc ché vi khuan quan sat duoc trong nghién ciru nay (Wei et
al., 2023; Bandopadhyay et al., 2023).

3.3. Anh huéng ciia thoéi gian trich ly dén khi ning khang oxy hod va khd ning khang khudn

3.3.1. Anh hwéng ciia thoi gian trich ly kha nang khang oxy hod

Anh huong cia thoi gian trich ly dén hoat tinh khang oxy héa DPPH dugc thé hién trong Hinh 3.

Két qua khao sat cho thay, hoat tinh Hinh 3. Anh hwéng ciia thoi gian trich ly dén kha ning
kbéng oxy hoa DPPH cua dich chict tdng khing oxy hod DPPH
dan theo thoi gian trich ly, dat gia tri
cuc dai tai 60 phut (15,42 = 0,19 umol 16,00
TE/g), trudc khi giam nhe khi kéo dai
dén 70 phut (14,95 + 0,15 pmol TE/g),
két qua c6 y nghia théng ké (p < 0,05).

Xu huéng ting trong giai doan dau phu
hop v6i co ché truyén khéi trong trich

DPPH pmol TE/g
s
¥
(=}

ly ran- 16ng: thoi gian tiép xuc kéo dai
tao diéu kién cho dung moi thdm thau

sdu, 1am truong nd vach té bao va thuc 13,00
40(phity  SO(phit)  60(phaf) 70 (phif)
Thai gian trich ly

day khuéch tan cac hop chit c6 hoat

tinh chong oxy hoa ra méi truong chiét

(Takeuchi et al., 2009). Sy suy giam nhe & mbc 70 phut c6 thé lién quan dén hién twong oxy hoa mot phan
céc céu trac phenolic nhay cam khi tiép xtc kéo dai v6i nhiét do chiét, déng thoi hé trich ly da ti€ém can
trang thai can bang dong, 1am giam dong lyc khuéch tan thém cia cac hop chat co hoat tinh chdng oxy hoa
(Antony & Farid, 2022; Chew et al., 2011). Két qua nay khiang dinh médc 60 phut 1a diéu kién t6i wu dé thu
nhan dich chiét c6 hoat tinh khang oxy hoa cao nhat.

3.3.2. Anh hwéng ciia thoi gian trich ly dén kha ndng khéng khudn

Két qua duong kinh vong khang khuan (PKVKK; cm) ciia dich chiét cti rau ma thuy canh theo cac moc
thoi gian trich ly dugc trinh bay ¢ Bang 3.
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Biang 3. Pudng kinh vong khang khuin (mm) theo cic méc thoi gian trich ly

Ghi chii: Trong ciing mot hang, cdc gid tri mang chit cdi khdc nhau thé hién si khdc biét ¢é y nghia thong ké (p<0,05).
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Hoat tinh khang khuan cuia dich chiét ddi véi ca 2 ching
vi khuan khao sat ciing bién thién theo thoi gian trich ly theo
xu hudng ting twong ddéng v6i hoat tinh DPPH, theo d6 gia tri
PKVKK c6 xu huéng ting dan theo ndng do dich chiét (tir 250
dén 1.000 mg/mL) & tit ca cac nghiém thirc thoi gian, phan anh
mbi quan h¢ phu thude lidu lugng cua hoat tinh khang khuan c6
ngudn goc thuc vat. Xét theo yéu t6 thoi gian trich ly, hidu luc
khang khuan bién thién theo quy luét ting dan tir 40 phut dén 60
phut, sau d6 giam nhe tai 70 phut; xu hudng nay kha tuong dong
véi dong hoc kha nang chéng oxy hoa DPPH da ghi nhan & muc
3.3.1, cho thay mdi lién h¢ chit ch& vai hiéu lyc sinh hoc twong
mg cuia dich chiét. V&i kha niang khang khuan cua ting chung vi
khuan, tai ndng d6 1000 mg/mL, thoi gian trich ly 60 phut cho
PKVKK cao nhit trén ca 2 chung, lan luot 1a 16,00 + 1,00 mm
ddi voi E. coli va 18,33 + 0,58 mm dbi v6i S. aureus. So véi ddi
chtg duong Ampicillin (100 pg/mL) cing nong do khao sat,
dat BPKVKK 15,00 = 1,00 mm trén E. coli va 17,00 £ 1,00 mm
trén S. aureus, dich chiét tai 60 phut cho hi¢u luc cao hon (khac
biét khong co y nghia théng ké, p > 0,05).

Vé mit co ché, két qua nay c6 thé duogc 1y giai trén co s mbi
lién hé gitra dong hoc tich liy hoat cht va ban chat tac dong sinh
hoc cua cac hop chét nay 1én té bao vi khuan. Viéc thiét 1ap mde
thoi gian trich ly 60 phut cho phép dat sy tich tu t6i da dong thoi
clia saponin triterpenoid va cac hop chét phenolic, 2 nhom hoat
chat chinh duoc ghi nhan c6 kha ning gy ton thuong té bao vi
khuédn thong qua cac co ché bo sung, cong hudng 1an nhau. D6i
v6i nhom triterpenoid saponin, co ché khang khuén di dugc ching
minh thyc nghiém lién quan dén su phé vo tinh toan ven cia thanh
té bao, lam tang tinh tham ctia mang té bao chit va trc ché hoat tinh
clia cac enzyme tham gia chudi ho hp hiéu khi cta vi khudn (Wei
et al., 2023). Trong khi d6, nhom hop chit phenolic duoc ghi nhan
¢6 kha nang gay bién tinh va két tiia protein mang, lam thay d6i
qua trinh sinh tong hop protein ndi bao, ddng thdi can thiép vao
céc con dudng chuyén hoa ning lugng cua vi khuan (Efenberger-
Szmechtyk et al., 2021). Su cong hudng giita 2 co ché tac dong
ddc lap nay la co s¢ khoa hoc 1y gidi cho hi¢u luc uc ché manh va
6n dinh cua dich chiét tai 60 phut trén ca vi khudn Gram duong lan
Gram am dugc khdo sat trong nghién cuu.

4. Két luan

Nghién ctru da xac dinh dugc bo thong s6 tdi uu dé thu nhan
dich chiét cii rau ma thuly canh c6 hoat tinh khang oxy hoa va khang
khuén cao nhat: ty 18 nguyén liéu/dung mdi 1/20 (g/mL), nhiét do
70°C va thoi gian 60 phut. Tai cac gia tri nay, dich chiét thu duoc
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¢6 hoat tinh chng oxy héa DPPH 1a 15,42 + 0,19 umol TE/g. Pdng thoi, dich chiét tai ndng do 1.000 mg/mL,
thé hién hiéu qua khang khuan ddi véi ca vi khuan Gram am (E. coli) va Gram duong (S. aureus), voi dudng
kinh vong khang khuan twong dwong voi khang sinh tham chiéu Ampicillin & nong d6 100 pg/mL lan lugt
16,0041,00 (cm) va 18,33+0,58 (cm). Két qua nghién ctru cung cap nén tang khoa hoc cho viéc phat trién quy
trinh trich ly hiéu qua nhim khai thac ngudn duoc liéu phy pham tir cti rau ma thiy canh, phuc vu phat trién cac
san pham thuc pham chic nang, dugc lidu va my pham c6 ngudn gdc thién nhién m
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