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TOM TAT

Nghién ciru dugc thyc hién dé danh gia tiém ning wc ché sinh hoc cta dich chiét ethanol tir cac bo
phan cay ké dau nguwa (Xanthium strumarium L.) d6i véi co man trau (Eleusine indica L.). Ham
luong phenolic téng (TPC) va flavonoid tong (TFC) dugc xac dinh bang phuong phép quang phd, két
hop phan tich thanh phén hoa hoc qua sic ky long hiéu nang cao (HPLC) trang bi dau do mang diode
(DAD). Két qua cho thdy, 1a c6 TPC cao nhit (168,33 mg GAE/g), trong khi qua tich Iy TFC cao
nhit (86,78 mg QE/g). Phan tich HPLC da xac dinh duoc cac hop chat chu dao gém: Procyanidins
(chiém hon 53% tong dién tich pic), catechin, rutin va epigallocatechin gallate (EGCG). Trong thir
nghiém sinh hoc, dich chlet thé hién tac dong rc ché manh mé 1én sy nay mam va sinh truéng cla
cay ké dau ngua theo mdi quan hé lidu luong - dap ung. M6 hinh hdi quy Log-logistic xac dinh ndng
d6 tic ché 50% sb hat nay mam (ED50) 1a 0,0420 g/mL. Tai nong d6 0,08 g/mL, dich chiét c6 hiéu
qua e ché than va ré lan lugt 1a 80,3% va 81,95%. O ndng d6 0,32 g/mL da uc ché 100% s6 hat co
thir nghiém. Két qua nghién ctru cho thiy, tiém nang sir dung dich chlet cay ké dau ngya 1am ngudn
nguyén liéu dé phat trién ché pham phong trir co sinh hoc tién nay mam.

T khéa: Xanthium strumarium, Eleusine indica, irc ché sinh hoc (allelopathy), HPLC, hoi quy

log - logistic.

1. BAT VAN BE

Co man trau (Eleusine indica L. Gaertn) 1a
mot trong nhitng loai ¢é dai gay hai nghiém trong
nhat d6i v6i san xuét nong nghiép tai cc ving
nhi¢t doi va can nhiét doi, voi khd nang sinh
truong manh va canh tranh dinh dudng cao [1].
Hién nay, bién phap kiém soat chu yéu van dua
vao héa chat bao vé thuc vat, tuy nhién viéc lam
dung thude trur co tong hop trong thot gian dai da
dan dén su xuét hién cua cac quin the co dai
khang thudc [2]. Bén canh d6, cac van dé vé 6
nhiém moi trudng va an toan sinh thai da thuc
day nhu cau tim kiém céc giai phap quan 1y co dai
bén vitng hon, trong d6 viéc khai thac cac chét e
ché sinh hoc (allelochemicals) tir thuc vat dé phat
trién thudc trir ¢o sinh hoc dang 1a huéng di trién
vong [3].

Trong sb cac loai thuc vat co tiém nang, ké
dau ngwa (Xanthium strumarium L.) thudc ho
Cuc (Asteraceae) dugc ghi nhan 1a chtra ham
lugng 16n cac hop chét thir cip co hoat tinh sinh
hoc manh [4]. Cac nghién ctru trudc day da chi

ra rang cdy ké dau ngya 12 mot loai thuc vat c6
kha ning (¢ ché sinh trudng (allelopathic plant)
manh mé&, véi dich chiét cua né co thé kim him
su nay mam cua nhiéu loai thuc vat khac nhau
[5]. Co ché tac dong nay thuong lién quan dén
sy hién dién cua cac nhém hop chét phenolic va
flavonoid, nhitng chat c6 kha ning can thiép vao
cac qué trinh sinh 1y thiét yéu nhu phan chia té
bao, tc ché quang hop va hap thu dinh dudng
cua cay muc tiéu [6, 7].

Maic du doc tinh thuc vat cua cay ké dau
ngwa di duoc khiang dinh, nhung cic nghién
ctru dinh lugng chi tiét vé mbi lién hé giira
thanh phan hoa hoc cy thé (thong qua phan tich
sac ky long hiéu ning cao - HPLC) voi mirc d6
trc ché trén c6 man trdu van con han ché. Do
d6, nghién cru nay duoc thuc hién nhim muc
tiéu xac dinh thanh phan, ham luong phenolic
va flavonoid trong dich chiét ethanol tir cac bd
phan cua cay ké dau ngya, dong thoi danh gia
hiéu lyc e ché nay mam va sinh truong d6i voi
c6 man trau thong qua md hinh liéu luong - dap
ung (Dose-Response).
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2. PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién tai Trqc‘mg Pai
hoc An Giang, tor thang 10/2024 dén thang
5/2025.

liE DAL NGLis

BOT THAN
KE“ DAL NG LA

2.1. Thanh phi}il‘l hop chit phenolic va
flavonoid tir cay ké dau ngua

2.1.1. Chudn bi dich chiét

Hinh 1. Cac bd phéan va bt nguyén liéu cac bd phan thwe vat ciia ké dau ngua (14, than, trai)

Mau sau khi sdy kho dugc nghién va rdy qua
riy 0,5 mm trudce khi tién hanh chiét xuat. Dich
chiét thuc vat dugc chuan bi theo phuong phap
ctia Nguyén Thi Thuy Trang (2020) [8]. Mot trim
gram bot nguyén liéu thuc vat kho (Hinh 1) dugc
ngam chiét hai 1an v6i ethanol: Lan dau voi 1 L
ethanol 70% va lan sau v6i 700 mL ethanol tuyét
d6i (mdi 1an 48 gid, khudy dao dinh ky). Dich loc
gOp tir hai 1an trich duoc ¢6 quay chan khong &

42°C @é loai bo dung moi, sau d6 diéu chinh vé
pH 7,0 bang dém phosphate 1 M. Qua trinh ¢
quay duoc tién hanh dudi ap suat giam cho den
khi thé tich dich chiét khong con thay doi; mau
sau d6 duoc dé trong ta hut dén khéi luong khong
d6i nhim dam bao dung moi con sot lai dd bay
hoi hét. Nong do dich chiét dugc quy ddi theo
khéi luong mau kho ban ddu trén thé tich cudi
cung (g DW eq./mL).

2.1.2. Dinh tinh va dinh lwong dich chiét
(ham lwong tong s6) bang phwong phdp quang
phé hdp phu

Dinh tinh: Sy hién dién cua cac nhom hop
chét chinh trong dich chiét X. strumarium duoc
xac dinh thong qua cac phan ung mau dic trung
theo phuong phap cua Sofowora (1993) [9],
Tiwari va cs (2011) [10]. Cu thé, sy xuat hién két
tia mau xanh den véi thude thir FeCls (5%) chi

thi sy hién dién ctua hop chat phenolic, trong khi
két tia vang v6i Pb(CH3sCOO): (10%) chi thi su
hién dién cua flavonoid.

Pinh lrong: Ham lugng phenolic tong sd
(TPC) duoc xac dinh bang phuong phéap folin-
ciocalteu [11] co hiéu chinh. Dich chiét (hoic
chat chuan axit gallic, 0,02 - 0,12 mg/mL) duoc
phan mg voi thudc thir folin - ciocalteu 10%
trong 5 phut, sau d6 trung hoa bang Na.COs 2%.
Hon hgp phéan tmg duge u & nhiét 6 phong trong
45 phit va do d6 hap thu quang tai budc song 765
nm (may UV-Vis JASCO V-730). Két qua duoc
biéu thi bang mg duong luong axit gallic trén
gam dich chiét kho (mg GAE/g DW).

Ham luwong flavonoid tong s6 (TFC) duoc
thuc hién theo quy trinh ctia Chang va cs (2002)
[12]. MAu dich chiét (hodc chit chudn quercetin,
0,02 - 0,10 mg/mL) dugc tron vai AICls 10%,
CH:COOK 1M va nudc cat. Sau khi u 45 phut,
do hép thu cua hén hop dugc do tai budc song
415 nm. Két qua duoc biéu thi bing mg duong
luong quercetin trén gam dich chiét khd (mg
QE/g DW).

Ham luwong hop chit trong mau dugc tinh
toan dya trén phuong trinh hdi quy tuyén tinh cta
dudng chuén axit gallic (R* > 0,99) va quercetin
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(R* > 0,99). Tét ca cac phép do duge thyc hién
1ap lai ba lan.

_2.2. Phén tich thanh phan héa hoc bing
sac ky léng hiéu nang cao (HPLC-DAD)

Thanh phan héa hoc trong dich chiét duoc
phén tich trén hé thong sic ky 16ng hiéu ning
cao (HPLC - Agilent 1260 Infinity, Hoa Ky)
trang bi diu do mang diode (DAD), st dung cot
pha dao C18 (250 x 4,6 mm; kich thudc hat 5
um). Mau dich chiét sau khi loc qua mang
PTFE 0,45 um dugc rura giai bang hé pha dong
gdm dung dich axit formic 0,1% trong nudc cat
hai 1an (pha A) va methanol (pha B). Chuong
trinh gradient dung moi duoc thiét 1ap nhu sau:
giai doan khoi dau giir & 10% B trong 5 phut;
tiép theo tang tuyén tinh 1én 30% B tir phut th
5 dén phut thi 15; tang 1én 60% B & phut thir
30 va dat 90% B & phuat thu 40; sau do gitr
nguyén & 90% B trong 5 phut dé ria giai cac
tap chét truée khi giam vé diéu kién ban dau
(10% B) trong 5 phut cubi dé can bang lai hé
théng. Toc do dong duoc duy tri ¢ muac 1,0
mL/phut, thé tich tiém mau 13 20 uL va nhiét do
budng cot duoc gitr 6n dinh ¢ 30°C. Cac tin
hiéu sic ky duoc ghi nhan tai budc séng 280
nm (d6i voi nhém phenolic) va 360 nm (ddi véi
nhém flavonoid). Viéc dinh danh cac hop chat
duogc thuc hién dua trén sy so sanh thoi gian
luu va phd hidp thu UV voi cac chit chuan
twong (mg trong cung diéu kién phan tich.

2.3. Khao sat anh huéng cia 2 loai dich
chiét tu’ cay ké dau ngua dén sinh trudng cua
¢6 man trau

(b)
Hinh 2. Chuan bi thi nghi¢ém

((a) Hat ¢6 mn trau di ngam ; (b) Thudc trir cé tién nay mam (pretilachlor);
(c) Day nong d¢ dich chiet ké dau ngua)

Dé loai bo anh huong doc tinh ctia dung moi
ethanol 1én hat cé, mot lugng dich chiét xac dinh

2.3.1. Chuan bj vt liéu

Hat ¢6 man trau dugc thu thap, phoi kho va
bao quan lanh trong 3 thang dé pha ngi va dam
bao ty 1& ndy mam dong déu. Trudc khi b tri thi
nghiém, hat dugc khur tring bé mat bang dung
dich sodium hypochlorite (NaCIO 1%) trong 5
phut, sau d6 rira sach 5 1an bing nudc cat vo
trung. Hat sach dugc ngadm trong nudc 4m (2 soi:
3 lanh) trong 24 gid va U trong diéu kién tbi &
nhiét do phong trong 48 gio cho dén khi niit nanh
(radicle emergence) dé tuyén chon hat dat tiéu
chuan cho thi nghiém [13].

2.3.2. B6 tri thi nghiém

Thi nghiém duogc bd tri theo thé thic hoan
toan ngdu nhién 1 nhan td, gdbm 8 nghiém thirc
voi 4 1ap lai trong dia petri.

Nghiém thtrc 1: Str dung nude cét (0,0 g/mL).

Nghiém thte 2: Dich chiét ké dau ngua nong
d6 0,01 g/mL.

Nghiém thirc 3: Dich chiét ké dau ngua ndng
d6 0,02 g/mL.

Nghiém thirc 4: Dich chiét ké dau ngua ndng
d6 0,04 g/mL.

Nghiém thirc 5: Dich chiét ké ddu ngwa nong
d6 0,08 g/mL.

Nghiém thirc 6: Dich chiét ké dau ngwa nong
d6 0,16 g/mL.

Nghiém thirc 7: Dich chiét ké dau ngua ndng
d6 0,32 g/mL.

Nghiém thac 8 (d01 ching): Str dung thube
trir co hoa hoc (thuoc trir ¢ tién nay mam, hoat
chat pretilachlor, ndng d6 0,94 mg/mL).
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theo timg ndng do duoc nho vao dia petri da 16t
giay loc. Cac dia duoc dat trong tu hit khi ¢ 25°C
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cho dén khi dung méi bay hoi hoan toan. Sau do,
b6 sung 5 mL nudc cat dé hoan nguyén cac hoat
chit va dat 10 hat c6 d3 nat nanh vao mdi dia.
Céc dia petri dugc boc kin bang mang parafilm
dé gilt am va u trong ti dinh 6n & 28°C (diéu kién
t61 hoan toan).

Tién hanh thi nghiém: Sir dung micropipette,
hat mot lugng dich chiét twong tmg cua timg loai,
v6i cac néng d6 khac nhau va cho vao cac dia
petri da duoc 16t gidy loc. Cac dia nay sau d6
duoc dat trong ta hat ¢ nhiét 46 25°C dén khi
ethanol bay hoi hét, dugc xac dinh khi gidy loc
kho hoan toan va khong con mui ethanol [14].
Lam am lai gidy loc bang nudc cat rodi dat 10 hat
¢ da duge xir 1y nit nanh vao mdi dia petri. Sau
d6, day nap lai va 0 tbi trong 48 gid. Cac dia petri
dugc dit ¢ ta 6n nhiét, 28°C dé cho nay mam.

2.2.3. Cac chi tiéu theo doi

Céc chi tiéu dugc ghi nhan sau 48 gio xu ly
nhim danh gia tac dong wc ché sém (early
inhibition). Chiéu dai r& mam (radicle) va than
mam (hypocotyl) cia 10 cdy mam trong mdi dia
duoc do bang thude kep ki thuat sb.

Ty 18 e ché (I) duoc xac dinh theo cong
thuc:

L:am:r:*l B Ltreatl:uent
Lcontro:

Trong d6: L., 12 chiéu dai trung binh (r&
hodc than) ctia nghiém thirc d6i chimg nuéc;

Ly oatmen: 12 chibu dai trung binh (ré hodc than) ca
nghiém thue xur 1y.

1(%) = x 100

S4 lidu vé ty 1€ séng sot ctia hat 6 man triu &
céc nong do dich chiét khac nhau dugc phan tich
bang phuong phap hoi quy phi tuyén (non-linear
regression analysis) nham xac dinh mdi quan hé
liéu lwong - dap Gmg. Mo hinh log-logistic bdn
tham s duogc sir dung dé so sanh twong quan véi
dir liéu thuc nghiém thong qua phan mém thong
ké R (version 4.3.1, g6i m¢ rong drc) (Dose-
Response Curve) [15].

M01 tuong quan gitra nong d6 dich chiét va ty

1¢ sdng sot ciia c6 man triu dugc md ta bing
phuong trinh sau [15, 16]:

Y¥=c+ e
T fTIs exp{b[In(x) — In(EDg,)]}

Trong dé: ¥: Ty 18 séng sot clia ¢c6 man trau
(bién dap tmg); x: Nong do dich trich ké dau
ngua (lidu luong); ¢: Gii han dudi cua duong
cong (mirc dap tng tai ndng do rat cao); d: Gidi
han trén ctia duong cong (mtc dap Gng cua doi
chimg, nong d6 bang 0); b: Hé sb goc (slope),
phan anh d6 déc cua dudng cong tai ving quanh
diém udn; ED.,: Nong d6 dich trich gy uc ché
50% ty 1& sdng sot so voi ddi chung.

Céc gia tri EDso va EDso (ndng do gy tc
ché 90%) dugc udc lugng truc tiép tir cac tham sb
cta mo hinh. B¢ phu hop ctia mé hinh dugc danh
gia thong qua hé sd xac dinh R? (coefficient of
determination) va sai s6 chuan ctia udc lugng.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh thanh phan hop chat
phenolic va flavonoid tir cAy ké dau ngua

3.1.1. Pinh tinh hop chat phenolic va
flavonoid tir dich chiét

Két qua dinh tinh hop chit phenolic va
flavonoid déu hién dién trong cay ké dau ngya (Hinh
3). O phép thir dinh tinh phenolic (Hinh 3B), cac
mau dich chiét déu xuat hién su d6i mau dic trung
sang xanh dam, chimg t6 sy hién dién cta hop chét
phenolic. D4i véi phép thir dinh tinh flavonoid (Hinh
3C), cac mau dich chiét sau phan img xuat hién mau
vang nhat dén vang xanh, xac nhin sy c6 mat cia
flavonoid trong cy ké dau ngua.
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Hinh 3. Két qua dinh tinh dich chiét tir cic b
phén cay ké dau ngua

(A: Miu ban du; B: Dinh tinh phenolic;
C: Dinh tinh flavonoid)
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3.1.2. Pinh leong ham heong phenolic tong
va flavonoid tong tir dich chiét

Hinh 4 thé hién duong chuan axit gallic duoc
xdy dung trong khoang ndng do 0,02 - 0,12
mg/mL. Phuong trinh hdi quy tuyén tinh thu duoc
1ay = 6,0536x + 1,5965 véi hé s6 twong quan R?
= 0,9866, phan anh mdi twong quan tuyén tinh
chit ché gitra nong d¢ axit gallic va do hép thu
quang (OD) tai budc song 280 nm. Cac diém thyc
nghiém phan bb gan sat v6i duong hoi quy cho
thay do chinh xac va do lip cao cua phép thir. Tir
duong chuan ndy, co thé xac dinh ham lugng
tong hop chat phenolic trong mau dich chiét.

Duong chuan axit gallic
2,50
y =6.0536x + 1.5965
2,30 R?=0.9866 X .=~ -X
P "‘,)(-
o 190 [ X""‘x
M - < Gia tri thue nghiém
- a cng
170 JF e
1.50
0,02 0,04 0,06 0,08 0,1 0,12
Néng d6 axit gallic (mg/ml)
\ \ z . .
Hinh 4. Puong chuan axit gallic
Duong chuan quercetin
500 -
=33.008x + 0.7152
400 R2=0.9480 __.3¢
=3 —"_
= 300 | Jprts g
=9 _>.<—"
= o200 f -
bl —— s ..
e == X Gia tri thue nghiém
Loo K
0,00 , . R
0,02 0,04 0,06 0,08 0.1

Noéng d6 quercetin (img/mL)
Hinh 5. Pudng chuan quercetin

Hinh 5 mé ti duong chuan quercetin duoc
thiét 1ap trong dai nong do tir 0,02 - 0,1 mg/mL.
Phuong trinh h01 quy y = 33,008x + 0,7152 thu
dugc voi hé s6 tuong quan R* = 0,9489, cho thay
mdi tuong quan tuyen tinh t6t gitra nong do
quercetin va do hdp thu quang do tai budc song
360 nm.

Két qua dinh lwvong ham lugng tong phenolic
va flavonoid trong cac bd phan cia cdy ké dau
ngua duoc thé hién ¢ hinh 6. Trong d6, 1a cho
ham luong phenolic tong cao nhét véi 168,33 mg
GAE/g dich chiét, tiép theo 1a qua (130,43 mg

GAE/g) va thip nhét 13 than (115,04 mg GAE/g).
Didu nay cho thiy 14 12 bo phan gidu hop chat
phenolic hon so véi qua va than.

Ham luong flavonoid tong lai cao nhat trong
qua véi gia tri 86,78 mg QE/g, ké dén 1a 14 (43,15
mg QE/g) va thap nhét & than (5,51 mg QE/g).
Két qua nay phan anh sy khac bi¢t 1o rét vé su
tich My flavonoid gitta cic co quan thyc vat,
trong d6 qua 14 bd phan giau flavonoid nhat. Pac
biét, su chénh léch 16n gitta ham lugng flavonoid
va phenolic trong than (5,51 mg QE/g so véi
115,04 mg GAE/g) cho thiay thanh phan
flavonoid hién dién rat it trong bo phan nay.

Ham lwgng phenolic téng (ng GAE/g) va
flavonoid tong (mg QE/g)

200 7 168.33 a
13043 b

-
h
o

115.04 ¢

100 86.78 A

3,15B

Ham hrong (mg/mL)
L
o

o

La Thén

Qua

H Phenolic ®Flavonoid

Hinh 6. Ham lugng phenolic tong (mg GAE/g)
va flavonoid tong (mg QE/g) trong dich chiét
ké dau ngua. Cac chir cai khac nhau
(abc/ABC) trong cung mgt chi tiéu (phenolic
hoic flavonoid) biéu thi sw khac biét cé y nghia
thong ké (Tukey, p < 0,05)

Nhitng két qua twong ty ciing duoc ghi nhan
trong két qua nghién ctru cia Ngo Chi Nam va cs
(2021) [17], trong d6 ham lugng flavonoid trong
dich chiét cia sau loai thuge ho Cuc chi chiém
khoang 18 - 45% tong ham luong phenolic, cho
thiy flavonoid chi 1a mét phan bén canh nhém
cac hop chat phenolic. Tuong tu, két qua nghién
ctru cua bang Gia L¢ va cs (2020) [18] cling ghi
nhan su phan bd khong dong déu giita phenolic
va flavonoid trong cidc bd phan ctia cdy sao nhai
hong va sao nhai vang, trong d6 hoa chira nhiéu
phenolic hon, con 1a lai chura nhiéu flavonoid
hon. Theo Trin Thanh Mén va cs (2019) [19],
cao chiét tir hoa cua cdy sai dat ba thuy c6 ham
lugng phenolic va flavonoid cao hon so véi than
va 14, cho thay su tich liiy hop chét sinh hoc trong
cac bd phan phat trién manh nhu hoa hoic qua co
thé 1a co ché bao vé thyc vat khoi tac nhan gay
hai va gop phan vao qua trinh sinh san.
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3.1.3. Phdn tich xdc dinh mét sé thanh phan
héa hoc ciia hop chdt phenolic va flavonoid bang
sdc ky long hiéu ndng cao dau do tia cwc tim
(HPLC-UV)

Bang 1. Két qua dinh lwong bing chét chuin
mét so6 thanh phan héa hoc baing HPLC-UV

, Hop chitdinh | <cdau
Nhom luong ngua
' (ng/mL)*
Phenolic
axits Gallic axit 4,45
(Phenolic)
Flavan-3- C‘atechin‘ 88,2
Epicatechin 145,0
ols . Epigallocatechin
(Flavonoid) gallate (EGCG) 290,0
Rutin
(quercetin-3- 41,6
F lavonqls rhamnoglucoside)
(Flavonoid) Quercetin 41,58
Kaempferol 1,35

Bay chit duoc dinh luong chinh xac véi chat
chuén gém: gallic axit, catechin, epicatechin,
epigallocatechin gallate (EGCG), rutin, quercetin
va kaempferol déu c6 cac phenolic (Bang 1) (mot
nhom 16n cua phenolic ¢6 tac dong manh 1én co
dai) va flavonoid da dugc ching minh c6 hoat
tinh sinh hoc manh, lién quan truc tiép dén co ché
trc ché co dai [4, 6]. Cac hop chét nay tac dong
thong qua nhiéu con dudng nhu: trc ché ndy mam
va kéo dai ré (gallic axit, catechin, epicatechin)
[20, 21], gay stress oxy héa va ton thuong mang
té bao (EGCG, quercetin) [22], trc ché quang hop
va tong hop diép luc (rutin, kaempferol) [23].
Ngoai ra, ddy ciing 1a cac hoat chit pho bién

trong thuc vat, dé xac dinh va co thé chiét tach
hiéu qua.

DAD1 A, Sig=280,8 Ref=off (2025_POLYPHE
mau’]

ENOL\04042025000010 D)
400

3004

H1nh 7. Sac ky do phan tlch dich chlet

ké dau ngua
Phan tich sic ky xac dinh Procyanidins (dic
biét 1a B2 dimer va C1 trimer) 1a thanh phan chu
dao (>53%), két hop voi flavonols (rutin) va
flavan-3-ols  (catechin). Ham luong cao
Procyanidins (tannin ngung tu) c6 kha nang lién
két khong thuan nghich véi protein enzyme, lam
bat hoat alpha-amylase va protease, ngin chin
qua trinh chuyén hoéa tinh bt va protein dy trit
thanh ning luong cho phdi phat trién [6]. Ngoai
ra, sy hién dién cua catechin da dugc chirng minh
la tdc nhan kich hoat san sinh phan ing qua murc
tai m6 phan sinh ré, din dén peroxy hoa lipid
mang va chét t& bao co dai [21]. Cac hop chat
flavonoid nhu rutin can thi¢p vao qua trinh van
chuyén phan cuc cia auxin va tc ché sinh tong
hop Gibberellin, tir d6 kim ham sy gifin dai cua té
bao r& mam va tru dudi 14 mam [24]. Do do, cac
thanh phan hoa hoc gop phan tc ché nay mam
qua cat dut ngudn ning luong (do Procyanidins)
va giy ton thuong ciu trac t& bao (do
catechin/rutin).

Bang 2. Thanh phan,hoa hoc va d¢ phong pht twong df')i‘
cuia cac hop chat trong dich chiét Xanthium strumarium phan tich bang HPLC
(cac gia tri dién tich pic qua nhé khong dwoc liét ké trong bing nay)

Hop chat (Compounds) Thoi gian luu (phit) | Dién tich pic tuong ddi (%)
I. Flavan-3-ols (Catechins)

Catechin 13,79 2,28
Gallocatechin 14,02 1,05
Epigallocatechin 14,34 1,03
Epicatechin 14,66 0,34
Catechin gallate 15,22 0,87
Epicatechin gallate 15,75 1,85
Gallocatechin gallate 16,29 1,06
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Hop chit (Compounds) Thoi gian luu (phit) | Dién tich pic twong d6i (%)
Epicatechin gallate isomer 16,58 1,47
Epigallocatechin gallate (EGCG) 17,47 1,82
Epigallocatechin gallate isomer 17,04 2,16
II. Procyanidins
(Condensed tannins)
Procyanidin B1 18,25 3,94
Procyanidin B2 17,82 5,54
Procyanidin B2 dimer 18,70 22,32
Procyanidin C1 (trimer) 19,09 14,08
Procyanidin dimer isomer 19,73 7,53
III. Flavonol Glycosides
Isoquercitrin
(Quercetin-3-O-glucoside) 2419 1,33
Rutin (Quercetin-3-O-rutinoside) 25,49 4,17
Kaempferol-3-O-glucoside 27,92 2,62
Myricetin glycoside 28,24 1,10

3.2. Khio sat anh hwéng ciaa dich chiét cay
ké dau ngua dén sy nidy mam va sinh truéng
ciia ¢6 man trau

3.2.1. Ty 1é song sét
Bang 3. Ty 1¢ sdng st ciia 6 man trau sau 48 gior

khi sir dung dich chiét ké diu nguwa

Nghiém thirc Ty 1é séng sot
NT1 (0,00 g/mL) 95,00 a
NT2 (0,01 g/mL) 82,50 a
NT3 (0,02 g/mL) 55,00 b
NT4 (0,04 g/mL) 52,50 b
NTS5 (0,08 g/mL) 32,00 c
NT6 (0,16 g/mL) 30,00 ¢
NT7 (0,32 g/mL) 0,00d

NT8 (BC thudc hoa hoc) 0,00 d
F %k
CV% 27,03

Ghi chu: Trong cung mot cot, cdc gia tri co
ciing ky tir theo sau khéng khdc biét ¢ y nghia thong
ké theo phép thir Duncan. *: mirc y nghia 5%.

Ty 1& séng sét ctia co man trau giam theo sy
gia tang n(‘)ng d6 dich chiét tir cay ke dau ngua
(Bang 8). 0 nghiém thue 1 (dbi chimg sir dung
nudc cat), ty 18 sdng dat gia tri cao nhat 13 95%.
Khi sir dung dich chiét & nong do thap (NT2), ty
1¢ nay van giit & murc cao (82,5%), khong cé su
khac biét théng ké véi nghiém thic khong sir
dung dich chiét. Tuy nhién, tir nghiém thirc 3 tro
di, ty 1& song giam dan. Tir NT5 - NT6, ty 18 nay

tuong duong voi nhau, dao dong tr 30 - 32%.
Hiéu qua tc ché mam co & NT7 khong khéc biét
thong ké véi nghiém thic d6i chimg st dung
thuc héa hoc (NT8) cao nhét (0%). Két qua nay
cho théy su rc ché cua dich chiét tir ké dau ngua
1én mam cé man trau 1a kha thi. Theo Sharma va
Rana (2011) [25], cay ké dau ngua chira cac hop
chat trong nhom phenolic axit, co thé gay doc
sinh hoc dén hat co, 1am rdi loan qua trinh hap
thu nudc va trao d6i chét can thiét cho nay mam.

Buang cong Liéu Iuong - Dap tng (Dose-Response Curve)
Dich trich Ké dau ngua lén ¢6 Man trau

100 @ D0liéu thuc nghiém (Data points)
—— M hinh Log-logistic (R?=0.9428)
——- EDsp= 0.0420 giml
=== EDy=03824g/mL

102 10-
Néng dé dich trich (g/mL) - Log scale

Hinh 8. Puong cong dap ng liu mé ta anh
hwéng ciia ndng d6 dich chiét ké diu ngwa lén
ty 1 song sot ciia 6 min triu theo md hinh
Log-logistic

Nghién ctru xac dinh dich chiét ké dau ngua
chita ham luong vuot trdi procyanidins (hon
53%) cung cac flavonoids (rutin, catechin). Co
ché @c ché nay mam c6 man trau duoc xac dinh
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la tdc dong cong hudng: vira vO hoat enzyme
thuy phan (alpha -amylase) lam gidm nang
lugng phoi [6], vira gy stress oxy héa va rdi
loan diéu hoa hormone sinh trudng [26].

Mo hinh hdi quy Log-logistic (R* = 0,94) cho
thiy ngudng ED50 rét thap (0,0420 g/mL), doc
tinh thuc vat kha manh cua dich chiét va tiém
ning tmg dung thuc tién 1am thudc trir co sinh
hoc tién nay mam [27].

3.2.2. Chiéu dai thdn mam va ty 1é ikc ché
thdn mam

Bang 4. Chiéu dai thin mam trung binh va ty
18 trc ché thain maAm sau 48 gio khi sir dung
dich chiét ké diu ngua

Nghiém Chiéu dai thdn mam | Ty 1€ Gc ché
thirc trung binh (mm) than (%)
NT1

(0,00 g/mL) 2,67a -
NT2
(0.01 g/mL) 1,72 b 35,50 ¢
NT3
(0,02 g/mL) 0,85¢ 68,20 b
NT4
(0,04 ¢/mL) 0,87 ¢ 67,20 b
NTS5
(0,08 g/mL) 0,52 cd 80,30 ab
NT6
(0,16 g/mL) 0,42 cd 84,10 ab
NT7
(0,32 g/mL) 0,00d 100,00 a
NT8 (bC
thubc hoa 0,00d 100,00 a
hoc)
F kok kK
CV (%) 31,48 16,55

Ghi chu: Trong cung mot cot, cac gid tri co
cung ky tw theo sau khong khac biét co y nghia
thong ké theo phép thir Duncan. **: biéu thi mirc
¥y nghia 1%.

Két qua ¢ bang 4 cho thiy, dich chiét tur ke
dau ngya co anh huong dén chiéu dai than mam
va ty 18 e ché than mam cua c6 man trau. Khi
ting nong do dich chiét thi chiéu dai than mam
giam dan, dong thoi ty 18 Grc ché than ting tuong
g, thé hién xu hudéng phu thudc vao ndng do.

Cu thé, ¢ nghiém thirc d6i chimg NT1 (0,0
g/mL), chiéu dai than mam dat gia tri cao nhét 1a
2,67 mm. Khi b6 sung dich chiét & nong d6 0,01
g/mL (NT2), chiéu dai than giam con 1,72 mm va
tuong ung voi ty 1& e ché 35,5%, diéu nay cho

thdy da co tac dong trc ché cta dich chiét du chi &
néng d6 thap. Su suy giam van tiép dién & cac
noéng do cao hon. Tai 0,02 g/mL (NT3) va 0,04
g/mL (NT4), chiéu dai than lan lugt giam xuong
0,85 mm va 0,87 mm, twong tng véi ty 1& e ché
68,2% va 67,2%, khong khac biét dang ké vé mit
thong ké.

Ttr ndng d6 0,08 g/mL trd 1én (NT5 - NT6),
chiéu dai than tiép tuc giam manh, dao dong tur
0,00 - 0,52 mm, vo6i ty 1€ tc ché tang 1én 80,3% -
100%. So véi nghiém thirc ddi chimg sir dung
thuc hoa hoc (NT8) khong phat trién than mam
thi ndng d6 tir 0,08 - 0,32 g/mL cho hiéu qua trc
ché khéc biét khong ¢ ¥ nghia théng ké.

3.2.3. Chiéu dai ré mam va ty 1¢ trc ché ré mam
Bang 5. Chiéu dai ré mam trung binh va ty 1¢
trc ché ré mam sau 48 giv khi sir dung dich
chiét ké diu ngwa

.« .. | Chiéudairé mam | Ty 1é tic ché
Nghi¢m thirc trung binh (mm) 1& (%)
NT9
3,32 -
(0 ,00 g/mL) 008
NT10
1,92 b 42,10b
(0,01 g/mL) ’ ’
NT11 (0,02 1,57 be 52,60 b
g/mL)
NTI2
1,47 b 55,60 b
(0,04 g/mL) e :
NTI3
0,60 cd 81,95
(0,08 g/mL) D7 ¢ 7 8
NT14
0,47 cd 85,71
(0,16 g/mL) e e
NTI5
0,00 d 100,00
(0,32 g/mL) : e
NT16 (DC) 0,00 d 100,00 a
F * %k
CV (%) 31,49 21,48

Ghi chu: Trong cung mot cot, cdc gia tri co
cung ky tw theo sau khéong khdc biét cé y nghia thong
ké theo phép thir Duncan. *: mirc y nghia 5%.

Két qua ¢ bang 5 cho thiy dich chiét tir ké
dau ngua anh huong manh dén sy phat trién ré
mam cua co mén trau, thé hién qua su suy giam
chleu dai r& mam va gia tang ty 1¢ tc ché khi
nong d6 dich chiét tang. O nghiém thire dbi
ching (NT1 - 0 g/mL), chiéu dai r& mam dat gia
tri cao nhét 1a 3,32 mm, cho théy sy phat trién
binh thuong khi khong chiu tic dong cua dich
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chiét. Khi bd sung dich chiét & noéng do 0,01
g/mL (NT2), chiéu dai r& giam xudng con 1,92
mm, twong 1'J:ng v6i ty 18 tre ché 42,1%.

Tai cac nong do tir 0,08 g/mL tr6 di, hiéu qua
trc ché tré nén 1 _1ét., O nong do 0,08 g/mL
(NT5), chiéu dai r& chi con 0,60 mm (Gc ché
81,95%). Hiéu qua uc ché ré mém cua cac NT5 -
NT7 khac biét khong y nghia, dao dong tu
81,95% - 100%. Piéu ndy cho thay, dich chiét ké
dau ngua tir ndng do 0,08 g/mL da bit dau cho
thay hiéu qua trc ché tot.

Cac nghién ctru trude da cho thay, cac hop
chét phenolic va flavonoid trong ké dau ngua c6
thé lam tiang tinh thAm mang sinh chat, din dén
1o ri ion va chit dién giai, gdy mat can bang ap
suat tham thau va anh huong dén hoat dong song
ctia té bao. Piéu nay khién cho r& khong thé phat
trién binh thuong, dong thoi lam giam kha ning
hat nuéc va dinh dudng tr méi truong. Theo
Rice (2012) [28], day la biéu hién dién hinh khi
1é tiép xuc truc tiép véi moi trudng chira chit
doc sinh hoc.

Nhu vay, c6 thé théy dich chiét tir cay ké dau
ngua co tac dong tre ché rd rét dén qua trinh nay
mam va sinh truong ban dau cta c6 man trau. O
nodng do thap, dich chiét chi gay trc ché nhe hoic
khong dang ké tuy nhién, khi ndng do tang cao,
ty 1& nay mam, chiéu dai than va chiéu dai ré
mam déu giam manh, cho thiy tac dong e ché
manh va thay d6i theo nong do. Ty 18 séng sot
clia co giam dan tir 95% & nghiém thirc ddi ching
(0,0 g/mL) xudng chi con 0% & ndng do cao nhat
(0,32 g/mL), twong dwong v&i nghiém thic dbi
chung hoa hoc (NT8).

O ndng d6 0,08 g/mL (NT5), kha nang trc ché
ré cta dich chiét 1én dén 81% va tc ché than dat
80%, v6i chiéu dai ré va than mam lan lugt 1a
0,60 mm va 0,52 mm.

4. KET LUAN

Két qua phan tich sic ky long hiéu ning cao
(HPLC-DAD) da dinh danh va dinh lugng chinh xac
voi chit chuan 7 chét thudc nhoém phenolic va
flavonoid, bao gém: gallic axit, catechin, epicatechin,
EGCG, rutin, quercetin va kaempferol. Trong do,
nhém procyanidins (ddc biét 1a B2 dimer) chiém
ty 18 cao nhat (hon 53%) trong pho sic ky. Su
phan b hoat chét c6 sy khac biét rd rét giita cac
bd phan: L4 la co quan tich Iy ham luong

phenolic tong cao nhét (168,33 mg GAE/g), trong
khi qua chtra ham lugng flavonoid tong cao nhat
(86,78 mg QE/g)

Dich chiét ké dau ngya thé hién hoat tinh doc
té bao manh mé& dbi voi sy ndy mam va sinh
truong ciia co man trau theo mbi quan hé lidu
luong - dap tmg. O ndng d6 0,08 g/mL, hiéu qua
trc ché chiéu dai than va r& mam déu dat trén
80%. M6 hinh héi quy Log-logistic x4c dinh gia
tri ED50 ¢ murc thap 1a 0,0420 g/mL, doc tinh
thuc vét cao cia dich chiét va tiém nang str dung
lam ché pham phong trir ¢6 dai sinh hoc

LOI CAM ON
Nghién cuu dwoc tai tro boi Pai hoc Quéc

gia Thanh pho Ho Chi Minh (PHQG-HCM)
trong khuon kho de tai ma so C2024-16-21.

TAI LIEU THAM KHAO

[1]. Zareen, S., Fawad, M., Haroon, M.,
Ahmad, I. and Zaman, A. (2022). Allelopathic
potential of summer weeds on germination and

growth performance of wheat and chickpea.
Journal of Natural Pesticide Research, 1, 100002.

[2]. Busi, R., Vila Aiub, M. M., Beckie, H. J.,
Gaines, T. A., Goggin, D. E., Kaundun, S. S.,
Lacoste, M., Neve, P., Nissen, S. J. and
Norsworthy, J. K. (2013). Herbicide - resistant
weeds: from research and knowledge to future
needs. Evolutionary applications, 6, 1218 - 1221.

[3]. Scavo, A. and Mauromicale, G. (2021).
Crop allelopathy for sustainable weed management
in agroecosystems: Knowing the present with a
view to the future. Agronomy, 11, 2104.

[4]. Fan, W., Fan, L., Peng, C., Zhang, Q.,
Wang, L., Li, L., Wang, J., Zhang, D., Peng, W.
and Wu, C. (2019). Traditional uses, botany,
phytochemistry, pharmacology, pharmacokinetics
and toxicology of Xanthium strumarium L.. A
review. Molecules, 24, p. 359.

[5]. Mekonnen, G., Sharma, J. J., Negatu, L.,
& Tana, T. (2015). Effect of integrated weed
management practices on weeds infestation, yield
components and yield of Cowpea [Vigna
unguiculata (L.) Walp.]. Eastern Wollo, Northern

Ethiopia. American Journal of Experimental
Agriculture, 7(5), 326 - 346.

28 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 5/2026



KHOA HOC & CONG NGHE

[6]. Li, Z.-H., Wang, Q., Ruan, X., Pan, C.-
D., and Jiang, D.-A. (2010). Phenolics and plant
allelopathy. Molecules, 15, 8933 - 8952.

[7]. Umlljendlc J. G., Sari¢-Krsmanovi¢, M.,
Pordevi¢, T., Scepanov1c M., Santrié, L.,
§0§taréié, V. and Radivojevi¢, L.(2022).
Phytotoxicity of velvetleaf (Abutilon theophrasti
Medik.), common ragweed (Ambrosia
artemisiifolia L.) and common cocklebur
(Xanthium strumarium L.) to lettuce and tomato.
Allelopathy Journal, 56, 159 - 172.

[8]. Nguyén Thi Thuy Trang (2020). Anh
huong cta dich chiét Metanol tir tim giéng lua
(Oryza sativa L) OM 1én co6 long vuc nudc
(Echinochloa crus-galli 1.) va cal xoang
(Lepidium sativum). Tap chi Khoa hoc, Truong
Dai hoc Can Tho, 56, 136 - 142.

[9]. Sofowora, A(1993). Medicinal Plant and
Traditional Medicine in Africa; Spectrum Book
Limited, Ibadan, 1-12, 101 - 108.

[10]. Tiwari, P., Kumar, B., Kaur, M., Kaur,
G. and Kaur, H., (2011). Phytochemical screening
and extraction: A review. [Internationale
pharmaceutica sciencia, 1, 98 - 106.

[11]. Yadav, R. N. S. and Agarwala, M.
(2011). Phytochemical analysis of some
medicinal plants. Journal of phytology, 3(12),
10 - 14.

[12]. Chang, C., Yang, M. H., Wen, H. M. &
Chern, J. C. (2002). Estimation of total flavonoid
content in propolis by two complementary
colorimetric methods. Journal of Food and Drug
analysis, 10(3), 178 - 182.

[13]. Allen, E. and Alvarez, S. (2020).
International rules for seed testing 2020, The
International  Seed  Testing  Association:
Bassersdorf, Switzerland.

[14]. Luwong Thi My Ngan, Lé Thi Kim Lan,
Nguyén Thi Thuy Linh, Nguyén Ngoc Quy, Lé
Thi Thanh Loan, Truong Thi Huynh Hoa, Tran
Trung Hiéu. (2018). Nghién ctru hoat tinh khang
khuan cta cao chiét 14 va hoa dam but Hibiscus
rosa-sinensis L. 1én Proteus mirabilis, Pseudomonas

aeruginosa va Klebsiella pneumoniae. Tap chi

phat trién khoa hoc va céng nghé: Chuyén san
Khoa hoc Tw nhién, 2(1), 19-26.

[15]. Ritz, C., Baty, F., Streibig, J. C. and
Gerhard, D. (2015). Dose-response analysis using
R. PloS one, 10, e0146021.

[16]. Seefeldt, S. S., Jensen, J. E. and Fuerst,
E. P. (1995). Log-logistic analysis of herbicide
dose-response relationships. Weed technology, 9,
218 -227.

[17]. Ngo Chi Nam, Phan Khanh Linh va Ho
Lé Thi (2021). Nghién ctru tinh @c ché thuc vt
cua 6 loai cay ho cuc (Asteraceae) va dinh lugng
ham luong phenolic va flavonoid tong. Bdn B ciia
Tap Chi Khoa hoc va Cong nghé Viét Nam,
65(5), 35 - 40.

[18]. bang Gia L¢, Lé Thi GéAm, Pham Poan
Vi, Huynh Ngoc Trung Dung (2020). Khao sat
ham lugng polyphenol, flavonoid, hoat tinh
khang oxy hoa tir 1a va hoa cua ba loai Sao nhai
(Ho Cuc-Asteraceae). Tap chi Nghién cuu Khoa
hoc va Phat trién kinh té, T ruong Pai hoc Tay
Do, 9,259 - 269.

[19]. Tran Thanh Mén, Nguyén Trong Tuan,
Sam Hai Ly, D6 Tan Khang, Nguyen Dinh Hai
Yén (2019). Danh gia thanh phan hoa hoc va tac
dung trc ché sy ndy mam va phat trién cua hat co
16ng vuc (Echinochloa crus-galli L.) tir cao chiét
ciy bod cong anh (Hypochaeris radicata L.). Tap
chi Nong nghiép va Phdt trién, 18, 18 - 23.

[20]. Xu, Z., Yang, B., Fan, J., Yuan, Q., He,
F., Liang, H., Chen, F., Liu, W. (2024). Gallic acid
regulates primary root elongation via modulating
auxin transport and signal transduction. Frontiers
in Plant Science, 15, 1464053.

[21]. Bais, H. P., Vepachedu, R., Gilroy, S.,
Callaway, R. M. Vivanco, J. M. (2003).
Allelopathy and exotic plant invasion: From
molecules and genes to species interactions.
Science, 301, 1377 - 1380.

[22]. Wang, Z.-Y., Yan, K.-L., Qin, Y.-M.,
Zhang, N.-C., Chen, X.-C., Chen, M. (2025).
Effects of allelochemicals from plants on seed
germination. Seed Biology, 4, 14 - 24.

[23]. Hussain, M. 1. and Reigosa, M. J.
(2016). Plant secondary metabolite rutin affects
the photosynthesis and excitation energy flux
responses in Arabidopsis thaliana. Allelopath. J,
38, 215 - 228.

[24]. Song, R., Xia, Y., Zhao, Z., Yang, X.,
and Zhang, N. (2023). Effects of plant growth
regulators on the contents of rutin, hyperoside
and quercetin in Hypericum attenuatum Choisy.
PloS one, 18, €0285134.

[25]. Sharma, O. P. and Rana, V. S. (2011).
Xanthium strumarium L. - A potent allelopathic

NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 5/2026 29



KHOA HOC & CONG NGHE

plant. Journal of Environmental Biology, 32,

591 - 597. D. (2020). Biological management
[26]. Golisz, A., Lata, B., Gawronski, S. W., allelopathic plant Parthenium sp., Open
and Fujii, Y. (2007). Specific and total activities Agriculture, 5,252 - 261.
the allelochemicals identified in buckwheat. [28]. Rice, E. L. (2012). Allelopathy. 2nd

of

Weed Biology and Management, 7, 164 - 171.

266 - 291.

ALLELOPATHIC POTENTIAL OF PHENOLIC- AND FLAVONOID-RICH EXTRACT

[27]. Dukpa, R., Tiwari, A., and Kapoor,

of

(ed.) Acad. Press, Inc. Orlando. Florida, USA,

FROM COCKLEBUR (Xanthium strumarium L.) EXTRACTS AGAINST (Eleusine indica L.)

30

Le Huu Phuoc’
! Faculty of Agriculture and Natural Resources,
An Giang University, VNU-HCM

Abstract

This study was conducted to evaluate the allelopathic potential of ethanol extracts derived from
different parts of Xanthium strumarium L. against Eleusine indica L. Total phenolic content (TPC)
and total flavonoid content (TFC) were determined using spectrophotometry, complemented by
chemical composition analysis via high-performance liquid chromatography with diode array
detection (HPLC-UV-DAD). The results indicated that the leaves exhibited the highest TPC (168.33
mg GAE/g), whereas the fruits accumulated the highest TFC (86.78 mg QE/g). HPLC analysis
identified the dominant compounds, including Procyanidins (accounting for >53% of the total peak
area), catechin, Rutin, and Epigallocatechin gallate (EGCQ). In bioassays, the extracts demonstrated
strong inhibitory effects on the germination and seedling growth of E. indica in a dose-response
relationship. The Log-logistic regression model determined the effective dose causing 50% inhibition
of germination (ED50) to be 0.0420 g/mL. At a concentration of 0.08 g/mL, the extract inhibited
shoot and root growth by 80.3% and 81.95%, respectively. At 0.32 g/mL, 100% of the tested weed
seeds were inhibited. These findings suggest the potential of using X. strumarium as a raw material
source for developing pre-emergence bioherbicides.

Keywords: Xanthium strumarium, Eleusine indica, allelopathy, HPLC, log-logistic regression.
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