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Tém tit: Kho qua rung (Momordica charantia var. abbreviata Ser.) la mét loai dwoc liéu chira nhiéu hop chdt sinh hoc
quan trong nhur phenolic, flavonoid, alkaloid, saponin va cucurbitane-type triterpenoids. Cdc hop chat c¢é khd ning chong
oxy héa, khang khudn va phong ngira nhiéu bénh Iy. Nghién ciru tién hanh khao sat ham lwong mét sé hop chdt chinh
(phenolic va ﬂavonozd) trong cao trich tir cac bo phan khdc nhau ciia cdy Khé qua riemg va danh gid kha nang khang oxy
héa, khdng khudn ciia cao trich trdi. Két qua cho thay trdi Khé qua rieng cé ham leong phenolic cao nhit, trong khi la
c6 ham heong flavonoid cao hon. Cao trich trdi thé hién kha ndng trung hoa goc tw do va khang khudn véi nhiéu dong vi
khudn Gram dwong va Gram am. Mdc di hoat tinh thap hon so véi tetracycline, nhung tiém nang img dung ciia Khé qua
rieng trong y hoc, cong nghiép thwe pham, my phdm va néng nghiép la rat dang chii y.

Tir khéa: Kho qua riemg, khang khudn, phenolic, flavonoid, diwoc liéu, chong oxy héa.
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Abstract: Bitter melon (Momordica charantia var. abbreviata Ser.) is a medicinal plant that contains many important
biological compounds such as phenolics, flavonoids, alkaloids, saponins and cucurbitane-type triterpenoids. These
compounds have antioxidant, antibacterial and disease-preventing properties. This study investigated the content of some
main compounds (phenolics and flavonoids) in extracts from different parts of the wild bitter melon plant and evaluated
the antioxidant and antibacterial properties of the fruit extract. The results showed that the fruit of Wild Bitter Melon
had the highest phenolic content, while the leaves had a higher flavonoid content. The fruit extract exhibited free radical
neutralization and antibacterial activity against many strains of Gram-positive and Gram-negative bacteria. Although
the activity was lower than that of tetracycline, the potential applications of Wild Bitter Melon in medicine, food industry,

cosmetics and agriculture are remarkable.
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I. PAT VAN PE

Trong bdi canh tinh trang khang khang sinh
ngdy cang gia ting trén toan cau, nhu cau tim kiém
cac ngudn duge lidu tu nhién co hoat tinh sinh
hoc manh, an toan va bén viing 1a rat can thiét.
Theo T6 chuc Y t& Thé gisi (WHO, 2022), mdi
niam c6 khoang 1,2 tridu ca tir vong tryc tiép do
vi khuan khang thudc va con s6 nay c6 xu hudng
tang nhanh. Nguyén nhan chinh 1a viéc lam dung
khang sinh trong diéu tri va nong nghiép, khién
nhiéu vi khuan tré nén da khang. Piéu nay dit ra
yéu cau cip bach vé viéc nghién ciru, khai thac
cac loai thuc vat ¢6 tiém nang duogc li¢u dé thay
thé hodc hd trg cho khang sinh tong hop va nhu
cau tim kiém ngudn hoat chit khang khuan méi,
an toan va than thién v6i moi truong.

Trong s6 cac ngudn dugce liéu thién nhién, cay
Khé qua rimg (Momordica charantia var: abbreviata Ser.)
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1a mot dai dién ndi bat. Khd qua rimg thude ho
Bau bi (Cucurbitaceae), moc hoang & vung nhiét
d6i chau A, chau Phi va Nam My. O Viét Nam,
Khé qua rimg thudng moc hoang & cac ving dong
bang va trung du, dé tréng, c¢6 kha ning thich nghi
cao. Trai Khé qua rimg nho, dang hon so vé6i kho
qua trong (Momordica charantia L.), dugc nguoi
dan khai thac, sir dung trong y hoc dan gian dé tri
sOt, giai doc, chira viém da va rdi loan tiéu hoa.
Nhiéu nghién ctru qubc té da chimg minh thanh
phan hoa hoc ctia Khd qua rimng chira cac hop chét
thr cép nhu phenolic, flavonoid, alkaloid, saponin,
triterpenoid, glycoside... Cac hop chat gop phan
quan trong vao kha niang khang khuén, chdng oxy
hoa, khang viém va tham chi chéng ung thu. Tuy
nhién, cic nghién cuu tai Viét Nam vé kha nang
khang khuéan cua cao trich tir trdi Khd qua rimg



TAP CHI TAM LY - GIAO DUC

van con han ché. Do d6, nghién ciru duogc thuc
hién nham b6 sung thém bang ching khoa hoc vé
gia tri dugc liéu ciia Kho qua rimg; danh gia chi
tiét hoat tinh khang khuén cia cao trich ethanol tir
trai Kho qua rimg, dong thoi mo ra trién vong tmg
dung trong y hoc, cong nghiép thuc pham va dugc
pham; gop phan cung cap co sé khoa hoc cho viée
ung dung loai cay nay trong y hoc va cong nghiép.

IL. NQI DUNG NGHIEN CUU

2.1. Thye vat duwgce liéu va vai tro trong y
hoc hién dai

Trong sudt lich st phat trién cta loai ngudi,
thyc vét luén 1a ngudn cung cap dugc lidu quan
trong. Theo thong ké, gan 50% cac loai thudc
hién nay c6 ngudn gdc truc tiép hodc gian tiép
tor thuyc vat (Newman et al., 2007). Nhém hop
chat thir cap cua thuc vat (secondary metabolites)
nhu polyphenol, flavonoid, alkaloid, saponin va
triterpenoid dong vai trd quan trong trong viéc
bao vé thuc vat khoi tac dong cta vi khudn, nam,
con trung va cac yéu té moi truong khic nghiét.
Dong thoi, cac hop chat nay ciing mang lai gié tri
y hoc 16n nho kha nang khang khuén, khang viém,
chdng oxy hoa, chéng ung thu va bao vé gan.

2.2. Ciay Khdé qua rirng (Momordica
charantia var. abbreviata Ser.)

Khé qua rimg 1a dang hoang dai cia Khé qua
trong (Momordica charantia L.). Trai Khd qua
rung cd kich thude nhé hon, vi déng hon, chtra
nhiéu hoat chét hon so véi khé qua thong thudng.
Céc nghién ctru da phat hién trong Kho qua rimg
¢6 nhiéu hop chat cucurbitane-type triterpenoids,
flavonoid, phenolic acid va saponin. Nhitng hoat
chat nay di duoc chimg minh c6 tac dung ha duong
huyét (Hsiao et al., 2013), khang khuin (Mada et
al., 2013), chong viém (Hsu et al., 2012) va chéng
oxy hdéa manh (Kubola & Siriamornpun, 2008).

Trong y hoc cb truyén, Kho qua rimg duoc
dung lam thube giai doc, tri sét, nhuan truong,
chita viém hong va mun nhot. Ngay nay, cung
v6i1 su phat trién cua khoa hoc hién dai, Kho qua
rimg dang dugc nghién ciru nham phat trién thanh
thudc bo trg, thyc phdm chirc ning va my pham
tu nhién.

2.3. Phuong phap nghién ctru

2.3.1. Nguyén liéu va mau vit

Mau trai Khd qua rimg duoc thu thap tai tinh
Vinh Long. Sau khi rtra sach, mau duogc siy kho
& 40°C va nghién thanh bot min. Cac bd phan

khac nhu than va 14 cling dugc thu thép va xu ly
tuong tu dé 1am d6i chung. S6 liu dugc xir 1y
bang SPSS 21.0, phan tich ANOVA mdt nhan td,
kiém dinh Duncan ¢ mirc y nghia 1% dé so sanh
su khac biét.

2.3.2. Vi khudn thir nghiém

Nghién ctru str dung 5 ching vi khuan chuan
gdm: Pseudomonas aeruginosa ATCC27853,
Staphylococcus aureus ATCC25923, Bacillus
subtilis, Bacillus cereus ATCC10876 va Listeria
innocua ATCC33090. DPbi ching duong la
tetracycline (16 pg/mL) va d6i ching am 1a
DMSO 1%.

2.3.3. Chuan bi cao trich

Mau Khé qua rimg thu duge sau khi rira sach
s& duoc sy kho ¢ 40°C dén khi khéi lugng khong
d6i va nghién thanh bot. Luong bot mdi bo phan
ciia cdy Kho qua rimg duoc ngam chiét trong
ethanol 96% voi ty 1€ 1:10 (bot: dung moi) trong
30 ngay. Dich chiét dugc loc, co quay chan khong
va bao quan ¢ -20°C dé sir dung, hdn hop duoc
loc bang gidy loc va tién hanh c6 can bang may co
quay chan khong. Cac dich cao trich dugc st dung
cho céc nghién ctru vé dinh luong, khao sat kha
ning khang oxy hoa va kha niang khang khuan.

2.3.4. Xac dinh ham Ilwong phenolic va
flavonoid

Ham lugng phenolic dugc xac dinh theo
phuong phap Folin-Ciocalteu v&i chat chudn
gallic acid. Flavonoid tong s6 duoc xac dinh bang
phuong phap AICI3 véi chat chuan quercetin.

Tién hanh x4c dinh ham lugng phenolic tong
dya theo phuong phép Folin-Ciocalteu (Yadav &
Agarwala, 2011). Nguyén tic xac dinh ham luong
hop chit dua vao phan mg oxy hoa cac hop chit
polyphenol bang thudc thir Folin-Ciocalteu. Thi
nghiém dung gallic acid 1am chat chuén. Trong
phan tg, cac hop chat nhém phenolic bi oxy hoa
& moi truong kiém dan dén sy hinh thanh cac ion
superioxide, cac ion lan lugt phan ung véi cac
molybdate dé hinh thanh dang molybdenum oxide
(MoO4+), chit nay c6 dang phirc ¢6 mau xanh
lam, hap thu budc séng 765 nm. Dua vao cudng
dd mau do duoc va do thi chuén cua gallic acid
v6i thude thir ¢6 thé xac dinh duge ham lugng
phenolic trong mau (Yadav & Agarwala, 2011).

Mau cao chiét Kho qua rimg duge pha lodng
bang ethanol (nguyén chét) thanh néng d6 1000
gg/mL. Déi véi xay dung duong chuan, chat chuan
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gallic acid dugc pha thanh day 5 ndng do 20, 40,
60, 80 va 100 gg/mL bang dung mdi ethanol.

Lan luot 0,5 mL dung dich gallic acid (diy
ndng d6 dudng chuan) dugc cho vao 2,5 mL thude
thir Folin-Ciocalteu ndng d¢ 10%, dé yén hdn hop
trong 5 phut; thém vao 2 mL dung dich Na2CO3
7,5%. Sau 30 phit phan Umg ¢ nhiét do phong,
tién hanh do d6 hip thu quang phd & budc song
765 nm. Thi nghi¢ém duogc lap lai 3 lan. Gia trj OD
duoc ghi nhan va tién hanh v& dudng chuan dé sir
dung xac dinh ham lugng phenolic tong sb trong
cac mau cao trich. Cac mau cao trich dugc tién
hanh tuong tu voi gallic acid. Thi nghiém duoc
lap lai 3 lan.

Ham lugng flavonoid téng s6 duoc xac dinh
dua vao phuong phdp cua Bhaigyabati et al.
(2014), quy trinh c6 hiéu chinh. Nguyén tic dua
trén phan tmg do mau AICI13, AICI3 s€ tao phuc
acid 6n dinh v6i nhom keto C-4 va nhom hydroxyl
cua mdt trong hai nhém C-3 hoac C-5 cua flavon
va flavonol. Mac khac, n6 ciing tao phtc acid
khong 6n dinh voi nhém orthodihydroxyl trong
vong A hodc B cua flavonoid. Phirc nay c6 d6 hap
thu quang phd ¢ 510 nm.

Dung mdi ethanol dugc sir dung dé pha chat
chuin quercetin thanh day 5 néng do 20, 40, 60,
80 va 100 gg/mL dé xay dung duong chuan. Cao
chiét Kho qua ring duoc pha lodng véi ndng do
1200 gg/mL bang ethanol. Dung dich AICI3 10%,
NaNO2 5% va NaOH 1M dugc pha loang véi
nudc cét.

Hoén hop phan tng gom 1 mL quercetin (cao
trich) va 1 mL nudc cat, thém tiép 0,2 mL NaNO2
5%. Sau khi dé phan tng trong 5 phit, thém vao
0,2 mL AICI3 10% va tiép tuc dé phan ung trong
5 phat. Cudi cing, hdn hop duoc thém vao 2 mL
NaOH 1M va 0,6 mL nudc cat, lac déu. Tién hanh
xac dinh do hip thu bang may do quang phd &
budc song 510 nm. Thi nghiém dugc 1ap lai 3 lan.
Két qua OD duoc ghi nhan va dung duong thang
hiéu chuan nhiam xac dinh ham lugng flavonoid
trong cac mau cao trich.

2.3.5. Banh gia kha nang khang oxy hoa

Kha ning khang oxy hoa dugc danh gia bang
hai chi tiéu: kha ning trung hoa gbc tu do DPPH
va kha nang khir sit. Gallic acid dugc dung lam
chat chuan ddi chiéu. Trong thi nghiém nay sir
dung gallic acid 1am chat chuan. Methanol dugc
sir dung dé hoa tan gallic acid thanh day dung dich
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c6 noéng do tir 1-10 gg/mL (10 ndng do) dé xay
dung duong chuan. Dbi v6i cao chiét ciing duoc
pha lodng bang methanol, diy ndng d6 duoc sir
dung gdm 5 ndng d6 tir 2000 dén 10000 gg/mL.

Dung dich DPPH: Chuén bj dung dich DPPH
0,2 mM trong methanol, lic déu sau d6 trit lanh &
40C trong ti theo phuwong phép cta Prieto (2012)
¢0 hiéu chinh.

Mau thtr: Lan lugt cho 500 gL dung dich DPPH
vao cac eppendorf chira 500 gL dung dich gallic
acid (nong do tir 1-10 gg/mL). Tién hanh 0 t6i
trong 60 phut va do OD & budce song 517 nm. Thi
nghiém dugc 1ap lai 3 1an twong ing véi 10 ndng
d6 khac nhau. Cac két qua do OD duoc ghi nhan,
tinh toan va v& dudng thang hiéu chuan. Dbi voi
mau cao trich, tién hanh tuong tu nhu cach dung
duong chuan. Thi nghiém dugc lap lai 3 1an.

2.3.6. Panh gid khd nang khdng khudn

Quy trinh khang khuén duge thuc hién dua trén
phuong phap cua Trang (2019), &p dung quy trinh
khuéch tan dia thach c6 hiéu chinh cho phu hop.

Moi truong st dung: LB Broth powder, pH
7.2. Mbi trudong va dia petri dugce hap khir tring
trong 20 phut & diéu kién 1210C, 1 atm bang nodi
thanh trung.

Kha ning khang khuan cua cao trich dugc
khao sat trén 5 loai vi khuan (1 gram 4m va 4
gram duong): P. aeruginosa ATCC27853 (gram
am), S. aureus ATCC25923, B. subtilis, B. cereus
ATCC10876, L. innocua ATCC33090.

D6i chimg dwong: tetracyclin néng do 16
Q.ig/111L). pha lodng bang dung moi DMSO 1%.
Déi ching am: DMSO 1%

Mau thi nghiém: Tién hanh pha loang cao trich
bang DMSO 1% thanh diy nong do 16, 32, 64,
128, 256, 512 mg/mL dé tién hanh thi nghiém
khang khuan.

Phuong phéap khuéch tan dia thach dugc tién
hanh nhu sau: Dich 1ong nudi vi khudn sau khi
dat ndng d6 106 - 108 CFU/mL & do hap thu 600
nm s& tién hanh trang mot 16p khuan mong 1én dia
moi truong. Sau khi 16p khuan kho, dau con vo
tring duoc ding dé khoan 5 giéng trén dia moi
truong, duong kinh dau c6n 1a 7 mm. Tién hanh
rit 50 |1L cac ndng do cua dung dich thi nghiém
lan luot bom vao cac giéng. Mdi vi khuan s& c6
2 dia moi dia 5 giéng, 1 dia la néng do cao trich,
1 dia 1a d6i chimg. Cac dia sau d6 s& dugc 0 &
37°C trong 24 gio. Tién hanh lay chi tiéu bang
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cach do duong kinh vong khang khuan, sau do trir
di duong kinh giéng (7mm) va tinh toan két qua.
Thi nghiém duoc 1ap lai 3 lan.

Kha ning khang khuan duoc xac dinh béng
phuong phap khuéch tén dia thach. Cao trich dwoc
pha thanh cac day nong d 32-512 mg/mL va duoc
thir nghiém trén cac ching vi khuén néu trén.

2.4. Két qua nghién ciru ham lwong dwoe
chit va hoat tinh sinh hoc ciia cao trich tir ciy
kho qua rirng

2.4.1. Ham lvong phenolic va flavonoid

Két qua phén tich cho thiy trai Kho qua ring
chtra 36,97 mg/g TLK bdt phenolic va 48,47 mg/g
TLK bot flavonoid. Ham luong nay cao hon than
va 14 vé phenolic nhung thip hon vé flavonoid.
Nhom hop chét nay 1a nhan t6 chinh gop phan tao
nén kha nang khang khuan. Tiép dén 14 than (25,86
mg/g TLK bot) va la (21,49 mg/g TLK bot). Nguoc
lai, ham lugng flavonoid lai cao nhét & 14 (136,27
mg/g TLK bot), sau do 1a than (64,08 mg/g TLK
bot) va thap nhét o trai (48,47 mg/g TLK bot). Dicu
nay chimg minh mdi bo phan cua ciy co sy tich lity
hop chét sinh hoc khac nhau, go1 y cho viéc khai
thac co6 chon loc tuy theo muc dich.

2.4.2. Kha nang khang oxy hoa

Cao trich trai Kho qua rimg c6 kha nang trung
hoa gdc ty do DPPH (EC50 =4310,15 pg/mL) va
khtr sit (EC50 = 339,17 pg/mL). Tuy hoat tinh
thap hon gallic acid, nhung két qua ching minh
su hién dién cua phenolic va flavonoid — nhirng
hop chét noi tiéng vé kha ning loai bo gde tu do.

2.4.3. Hoat tinh khdng khudn

Két qua cho thdy cao trich trai Kho qua rimg
c¢6 kha nang @rc ché sy phat trién ctia ca 5 chung vi
khuan. Duong kinh vong v6 khuan ting theo nong
d6, cao nhat ¢ 512 mg/mL:

P. aeruginosa: 0,50 cm; S. aureus: 1,075 cm;
B. cereus: 0,70 cm; B. subtilis: 0,75; L. innocua:
0,875 cm

So sanh vai tetracycline, cao trich c6 hoat tinh
thip hon nhung van cho thiy tac dung khang
khuan dang ké. Hoat tinh manh hon trén vi khuan
Gram duong (S. aureus, Bacillus spp., Listeria)
so voi Gram 4m (Pseudomonas). Diéu nay phu
hop v6i co ché: vi khuan Gram 4m c6 mang ngoai
chtra lipopolysaccharide, han ché sy xdm nhap
ctia cac hop chat thyc vat. Két qua nay twong dong
v61 nghién ctru cua Jabeen & Khanum (2017) va
Mada et al. (2013), cho thiy cao trich Khd qua

rimg c¢6 phd khang khuan rong nhung hiéu lyc
chua bang khang sinh téng hop.

Céc co ché tiém ning cua hoat tinh khang
khuan bao gdém: (i) flavonoid tao phuc véi
protein mang vi khuan, gy ph4 v& tinh thim;
(11) phenolic pha huy 16p lipid kép, gay ro ri
ion; (iii) saponin 1am ting tinh thAm mang; (iv)
triterpenoid c6 thé can thiép vao qua trinh sao
chép ADN cua vi khudn. Piém dang chd ¥ 14 cao
trich hiéu qua hon trén vi khuan Gram duong,
phti hop véi ddc diém cdu trac thanh té bao cia
chtng (thiéu 16p mang ngoai lipopolysaccharide
nhuy Gram am). Flavonoid: gin két protein
ngoai bao va mang té bao vi khuan, giy ro ri
ion. Phenolic: pha hity cu tric mang té bao, tc
ché enzyme thiét yéu. Saponin: c6 thé lam thay
d6i tinh thim cua mang vi khuan. Su phdi hop
ctia nhiéu hop chat thir cap trong Kho qua rimng
tao nén hiéu tmg cong hudng, gop phan vao hoat
tinh khang khuan da dang.

2.5. Y nghia g dung ham lwong dwgc chit
va hoat tinh sinh hoc ciia cao trich tir cAy kho
qua rung

Két qua nghién ctru ¢6 ¥ nghia thuc tién trong
nhiéu linh vuc va can dugc phan tich siu hon &
nhiéu khia canh:

Poi véi Y hoc lam sang va céng dong: Cao
trich Kho qua rimg c6 thé phat trién thanh cac ché
pham hd trg phong ngira va diéu tri nhiém khuan
nhe (viém hong, viém da, nhiém khuan duong tiéu
héa muc do nhe). Pac biét, viée sir dung dugc liéu
tir thién nhién gop phan giam tinh trang khang
khang sinh, phti hop véi xu thé y hoc du phong va
cham soc stre khoe cong dong.

Poi véi Cong nghiép dwoc pham: Cac hop chat
hoat tinh sinh hoc tir Khd qua rung c6 thé lam
nguyén lidu cho viéc phat trién thude khang khuan
thé hé méi. Néu dugc chuan héa quy trinh trich ly
va bao ché, cac hop chat co thé tao ra thudc bd
tro, thudc dong dugc hoac thude két hop (herbal-
antibiotic combination) nhim ning cao hiéu luc
diu tri.

Poi véi Cong nghiép thuwee phdam: Cao trich Kho
qua rimg c6 tiém ning 1am chat bao quan sinh hoc
nho kha ning tc ché Bacillus cereus va Listeria
innocua — nhitng vi khuan thuong giy ngd doc
thyc pham. Viéc ing dung c6 thé mé rong cho cac
san pham do hop, thyc pham chirc ning, va san
pham tuoi sdng c6 thoi han sir dung ngan.
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Poi véi Nong nghiép bén viing: Cac hop chit
khang khuan tu nhién tir Khd qua rimng c6 thé thay
thé mot phan thude bao vé thuc vat hoa hoc. Viée
tmg dung dudi dang ché pham sinh hoc gitip giam
ton du hoa cht trong néng san, bao vé moi truong
va strc khoe cong dong.

Poi véi My pham va cham séc cd nhéan: Cao
trich Kho qua rimg chira phenolic va flavonoid c6
kha ning chong oxy héa, khang viém, c6 thé ing
dung trong cac san phadm chidm so6c da nhu kem
tri mun, tinh chat lam dju da, hodc my phém thién
nhién chéng 1o hoa.

Poi véi Kinh té - xd héi: Viéc nghién ciru, phat
trién va thuong mai hoa cac san pham tir Khd qua
rimg c6 thé gop phan da dang hoa nganh duoc lidu
trong nudc, mo ra co hoi phat trién chudi gia tri
nong nghiép - duoc pham - thyc phdm - m§ pham.
DPong thoi, ¢ thé nang cao thu nhép cho nguoi

dan ving néng thon, khuyén khich khai thac va
trong trot Khd qua rimg theo huéng bén viing.

1. KET LUAN

Nghién ctru di xéac dinh trai Kho qua rimg chira
ham luong phenolic cao, 14 chura flavonoid cao,
va cao trich trai thé hién kha ning khang khuan,
khang oxy hoa dang ké. Miac du hiéu lyc thap hon
so v6i khang sinh hoa dugc, song tiém ning tng
dung cua cao trich Kho qua rimg 14 rat 1on.

Nhu vdy, Kho qua rimg khong chi 1a ngudn dugc
liéu truyén thong ma con c6 thé trd thanh co s cho
sy phat trién cac san pham hién dai trong y té, nong
nghiép, cong nghiép thuc pham, my pham va kinh
té xanh. Trong twong lai, can tiép tuc nghién ctru
dé: (i) xac dinh MIC va MBC; (ii) phéan 1ap hop
chat tinh khiét; (iii) thir nghiém in vivo dé dénh gia
hiéu qua va do an toan; (iv) tdi wu hoa quy trinh
trich ly dé huéng t6i img dung cong nghiép.
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