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HIEU QUA XU LY CITRAL VA GERANIOL
GIUP CHONG CHIU BENH THAN THU DO NAM
Colletotrichum gloeosporioides O CAY HANH LA

Lam Chi Tam" ", Lé Thanh Toan? Trin Minh Nhat?,
Ping Thi My Tién?, Nguyén Ngoc Hién?

TOM TAT

Hanh 14 (AZium fistulosum L.) 13 loai cay gia vi, mang lai gia tri kinh té cao va duoc trong phé
bién & Viét Nam. Tuy nhién, bénh than thir gay hai 1am nong dan phai stt dung nhiéu thudc bao
vé thuc vat, anh huong dén stc khdée nguodi tiéu dung, nguoi san xuat va moéi truong. Viéc tng
dung dich trich s& gitip quan ly hiéu qua bénh than thu, han ché viéc sir dung thudc hoa hoc va
than thién meéi truong. Tir do, nghién ctu duoc thuc hién nhim danh gia hiéu qué cua citral va
geraniol trong dich trich si trong quan 1y bénh than thu trén cay hanh 14. Két qua cho thay, &
diéu kién nha ludi, xtt ly citral va geraniol gitup cay hanh 14 chong chiu bénh than thu. Trong do,
nghiém thtc tuéi goc citral & 2, 5, 7 ngay truéc khi lay bénh va tuoéi goc geraniol & 2, 5, 7 ngay
trude khi lay bénh thé hién hiéu qua cao, trung binh hiéu qua gidm bénh qua cac thoi diém lan
luot 14 61,23% va 47,72%. Bén canh do, khi cay hanh 14 dugc xit 1y citral/geraniol va ching bénh
than thu, gop phin gia tang hoat tinh enzyme phenylalanine ammonia-lyase (PAL) cao hon so vdi
d6i chimg qua cac thoi diém khao sat. O nghiém thie citral, hoat tinh enzyme PAL cao hon 1,94
lan (4 gi¢ sau khi lay beénh nhan tao) va nghiém thitc geraniol cao hon 1,63 lan (8 gi¢ sau khi lay

hénh nhan tao) so voi doi chimg.

T khéa: Hiéu qua gidm bénh, hanh /4, phenylalanine ammonia-lvase.

1. AT VAN BE

Hanh 14 (Aflium fistulosum 1..) 14 loai cay gia
vi, duoc liéu duoc tréng phd bién trén thé gioi.
Hanh duoc st dung hang ngay & cac gia dinh, con
1a vi thuéc nam dung chita nhiéu loai bénh nhu
cam sét, ho, ra moé héi trom, cé tac dung loi tiéu va
sat trung [1].

Nam 2021, dién tich trong hanh 14 trén thé
gi6i khoang 1,22 trieu ha vdi tong san luong
khoéng 22,8 triéu tin [2]. O déng bing song Clu
Long, hanh 14 duoc tréng phé bién va hinh thanh
nhitng viing chuyén canh nhu tai huyén Binh Téan,
tinh Vinh Long voi 2.271 ha dugc xudng giong
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nam 2020 [3]. Vé hiéu qua san xuit, nong dan
trong hanh & huyén Hong Ngu, tinh Pdng Thap cé
loi nhuan 24,000 triéu dong/cong va huyén Binh
Tan, tinh Vinh Long 1a 14,894 triéu ddng/cong [4].
Thu hoach 1 ha hanh 14, nang suit trung binh dat
21 tan/ha, v6i gia ban 13.000 déng/kg, ngudi dan
con lai trén 150 trieu dong/ha [5]. Trong canh tac
hanh 14, cac bénh phé bién gay anh hudng dén
nang suat nhu bénh chay 14 do vi khuin
Xanthomonas sp., bénh than thu Colletotrichum
sp., chay dau 14 hanh Botrytis sp. [4]. Nam 2021,
dién tich nhiém bénh than thu trén hanh tai Pong
Thap 1a 200 ha, tang so véi nam 2020 1a 78 ha [5].

Bén canh do, viéc str dung thudéc hoa hoc qua
muc khuyén cao dé phat sinh tinh khang cta nim
Colletotrichum. Ngoai ra, du luong thudc bao vé
thuc vat lam gidm gia tri cia sin phdm, riao can
cho viéc mé rong thi truong tiéu thu, nhat 1a thi
triong xuat khau. Theo mot sé nghién citu, nhiéu
loai dich trich thuc vat duoc ghi nhin c6 kha nang
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tc ché mam bénh nhu: ciy sa, rau m4, cay ngi
sdc, cay neem, cay bach dan tring, cay binh bat,
cay sai dat,... voi két qua nghién ctu da chimg
minh hiéu qua khang bénh tot doi voi nhiéu bénh
va trén cac loai cay trong khac nhau [7], [8].

Viéc tim ra bién phap sinh hoc giup quan ly
bénh dat hiéu qua va gép phan han ché viéc sir
dung thuéc hoéa hoc 1a nhu cau cép thiét hién nay.
Do do, nghién ctu da duoc thuc hién nhim danh
gia hiéu qua cuaa citral va geraniol trong phong tri
bénh than thu trén cay hanh 14, 1a co s& dé img
dung vao thuc té phong tri bénh mot cach hiéu
qua, kinh té, than thién voi moéi treong, an toan
cho ngudi sdn xudt va nguoi tiéu ding.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Cac nghién ctru da duoc thuc hién tai Phong
thi nghiém Phong trir Sinh hoc va nha luéi, Khoa
Béo vé Thuc vit, Truong Nong nghiép, Truong
Pai hoc Can Tho tir thang 9/2022-02/2023.

2.1. Vit liéu nghién ctru

Giong hanh trau: cay hanh 14 duoc mua tir co
s& ban hanh gidng & huyén Binh Tén, tinh Vinh
Long va sir dung trong cac thi nghiém. Dung dich
stock citral 500 mg/L va geraniol 800 mg/L duoc
pha trong chai thiy tinh sim mau, boc gidy ngoai
chai dung dich, trix & ti 5°C, ly trich tir dich trich
cay sa duoc cai tién theo phuong phap cta Alam va

cs (2017) [9], Mutara va cs (2017) [10] va nhan tu
Phong thi nghiém Phong trir Sinh hoc, Khoa Bao
vé Thuc vat, Truong Nong nghiép, Truong Dai hoc
Can Tho. Pha loang dung dich Stock dén néng do
can. Cac thi nghiém khao sat nong do va cach xir
1y citral va geraniol dugc tién hanh 2 1an va chon ra
nong do citral 500 mg/L va geraniol 150 mg/L dé
xtt Iy bang cach tuéi goc & thoi diém 2, 5 va 7 ngay
trudce khi lay bénh nhan tao.

Nguon nam Colletotrichum gloeosporioides
DT3 da duoc nghién ctu va ton trie tai Phong thi
nghiém Phong trir Sinh hoc, Khoa Bao vé Thuc
vat, Truong Néng nghiép, Truong Pai hoc Can
Tho. Nguén nam C. gloeosporioides dugc nudi cay
trén dia petri chita méi truong PDA khoang 10
ngay. Bao tir dugce thu bing cach cho nuoc cit vo
tring vao dia petri, cao trén bé mat khuén ty dé
bao tir phan tan vao nude, thu duge huyén phi bao
tr ndm, xac dinh mat s biang lam dém héng cau
va pha loang dé dat mat so6 khoang 10°bao ti/mL.

2.2. Phuong phap nghién ctru

2.2.1. Dianh gid hiéu quad cua citral va geraniol
e1ip cdy hanh I4 chong chiu bénh thén thir do ndm
C. gloeosporioides ¢ dicu kién nha luci

Thi nghiém dwoc bé tri hoan toan ngau nhién
trong nha luéi véi 7 nghiém thac (Bang 1), 7 lan
lap lai, mdi 14n 1ap lai 1a 2 cay hanh.

Bang 1. Panh gia hiéu qua ciia citral va geraniol gitip ciy hanh 14 chéng chiu bénh than thu
do nam C. gloeosporioides

Nghiém thitic Bién phap xit ly
C-7 Tudi goc citral & 7 ngay truoce khi lay bénh
C5, 7 Tudi goc citral & 5 va 7 ngay trude khi lay bénh
C2,5,7 Tuoi goc citral & 2, 5 va 7 ngay trude khi lay bénh
G-7 Tuoi gbc geraniol & 7 ngay truoc khi lay bénh
G-5, 7 Tudi goc geraniol & 5 va 7 ngay trude khi lay bénh
G-2,5,7 Tudi goc geraniol & 2, 5 va 7 ngay trudc khi lay bénh
béi ching Xt ly voi nuoce cat thanh triung
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Cay hanh duoc tréng va bon phan theo cong
thie 13,8 kg N + 25,2 kg K,O + 11,2 kg P,O; + 50
kg voi + 1.500 kg phan chudng/1.000 m® [11],
cham sdc trong diéu kién nha lugi. Lay bénh nhan
tao bang huyén phu bao t& ndm C. gloeosporioides
voi mat s6 10° bao tat/mL. Méi tép hanh duoc phun
10 mL huyén pha bao tir, phun déu la vao budi
chiéu mat. Cac chau duoc dat trong phong ( bénh
24 gior tao diéu kién cho ndm bénh phat trién, sau
dé dem ra diéu kién nha lwdi va chim soc binh
thuong.

Bénh than thu trén 14 hanh duogc ghi nhan chi
tiéu vao cac thoi diém 3, 5 va 7 ngay sau khi lay
bénh nhan tao (SKLB), cac ciap bénh duoc danh
gia 6 cap theo phuong phap ctia Ravichandran va
cs (2017) [12], bao goém cap 0 (khéng co triéu
chimg bénh), cip 1 (< 10% dién tich 14 bi bénh),
cap 2 (< 20% dién tich 14 bi bénh), cp 3 (< 40% dién
tich 14 bi bénh), cip 4 (< 75% dién tich 14 bi bénh
hoac gay 14) va cap 5 (lam kho hoan toan 14 hoac 14
guc).

Sau do, ti 1é bénh (TLB), chi s6 bénh (CSB) va
hiéu qua giam bénh (HQGB) duoc xac dinh theo
cong thirc:

TLB (%) = (so la bénh/téng sé 14 quan sat x
100%, CSB (%) = [(alx1+a2x2+...+anxn)/(G
x A)] x 100%.

Trong d6: a;, a, __ a,tuong tng s6 14 bénh &
cdp 1,2, n; 1,2 n tuong tmg cdp bénh; A tuong
ting téng s6 14 quan sat.

HQGB (%) = (CSB doi ching - CSB xt
ly)/CSB doi chung x 100%.

Trong do: CSBgs; chime twong tmg chi so bénh
than thu cta nghiém thic d6i chimg; CSB,
tuong tmg chi s6 bénh than thu ctia nghiém thic
Xt ly.

Tt thi nghiém nay, nghiém thirc dat hiéu qua
cao doi voi timg loai hoat chat duoc chon dé tiép
tuc khdo sat hoat tinh ctia enzyme PAL lién quan
tinh khang bénh

222 Khio siat hoat tinh enzyme
phenylalanine ammonia-lyase cdy hanh Ia sau xur Iy
citral va geraniol doi voi bénh than thir do nam C.
gloeosporioides

Thi nghiém duoc bé tri hoan toan ngiu nhién,
3 nghiém thirc (Bang 2), voi 4 1an lap lai, méi lap
lai 1a 2 cay hanh.

Bang 2. Khao sat hoat tinh clia enzyme PAL trong
cay hanh 14 sau 24 gi¢ khi lay bénh
C. Gloeosporioides

Nghiém . e

thire Bién phap xt ly

Citral Tuéi goc vai citral 500 mg/L, & 2,

5 va 7 ngay trudc khi lay bénh
. Tuoi goc voi geraniol 150 mg/L, &

G 1

i 2, 5 va 7 ngay trudc khi lay bénh

Nudc Xir Iy nuéc cat thanh tring

Cac buoc tién hanh trong cay, lay bénh nhéan
tao tuong tu thi nghiém trén.

Chudn bi mau 14 va ly trich enzyme: mau 14 (2
14/2 cay hanh trong méi lap lai) duoc thu va ngam
trong nito 1ong & cac thoi diém cach nhau 4 gid, cu
thé 0, 4, 8, 12, 16, 20, 24 gio SKLB va dugc trit lanh
-80°C. Sau d6, mau hanh dugc cit nhuyén va can
0,1 g mau la cho vao céi nghién mau, cho 3-5 mL
nito 1éng vao coi co6 chira miu, nghién thanh bot
min bang cach nghién miu bing chay, bot mau
duoc cho vao éng eppendorf. Dung dich dém
borate 0,1 M, pH 8,7 dugc cho vao mdi ong
eppendorf 1,5 mL va tron that déu. Ly tdm lanh
hén hop & 4°C voi toc do 10.000 vong/phut trong
30 phut. Thu dich 16ng bén trén va tién hanh thi
nghiém khao sat hoat tinh enzyme.

Khao sat hoat tinh enzyme phenylalanine
ammonia-lyase (PAL): hoat tinh enzyme PAL duoc
xac dinh dua theo phuwong phap dugc mo ta boi
Sadasivam va Manickam (1996) [13], thong qua su
thay déi gia tri hap thu quang phé & budc séng 290
nm (ky hiéu OD.g,,,) ctia nong do san phadm trans-
cinnamic acid trong phan tng tach nhom NH, tir L~
phenylalanine dudi su xuc tac cua enzyme PAL.
Thi nghiém duogc lap lai 4 1an, bao gém mau doi
ching (blank) va 4 mau khao sat. Mau déi ching
(blank) duoc do & budc song 290 nm va chinh vé 0,
gom 0,7 mL dung dich dém borate, 0,1 M pH 8,7, 1
mL dung dich L-Phe 1,0 M va 0,15 mL nuéc cat. O
mau khao sat, hon hop phan tng & méi lan do gdm
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0,5 mL dung dich dém borate 0,1 M, pH 8,7, 1 mL
dung dich L-Phe 0,1 M, 0,15 mL nu6c cit va 0,2
mL dung dich enzyme. Phan ¢ng duoc ti€n hanh &
nhiét do 37°C trong 40 phut, sau dé ding phan tng
bang 0,2 mL dung dich HC1 5,0N. Dua trén duong
chuan trans-cinamic acid tinh ra hoat tinh ctia PAL
(don vi tinh M trans-cinamic acid mg" protein
phat?).

2.3. Phuong phap phan tich s liéu

S6 liéu duoce xit ly bang phian mém Excel va
thong ké bang phan mém SPSS 26.

8. KET QUA NGHIEN CUU VA THAD LUAN

3.1. Hiéu qua cfia citral va geraniol gitip ciy
hanh 14 chéng chiu bénh than thu & diéu kién nha
luGi

Ti lé bénh than thu trén hanh la tang dan theo
cac thoi diém khao sat (Bang 3). Vao thoi diém 0
ngay trudce khi xirly, ti 1é bénh cac nghiém thirc va
d6i ching déu bing 0%. O thoi diém 3 ngay SKLB,
cac nghiém thirc c6 xtt ly citral va geraniol (ngoai
trir G-7) co tilé bénh tir 12,15 - 35,32%, thap hon va
khac biét c6 v nghia thong ké so voi doi chung
(50,66%). Trong do, nghiém thic C-2,5,7 co ti le
bénh thiap nhit, ké dén 1a C-5,7, G-2,5,7, C-7. Tuy
nhién, & thoi diém 5 va 7 ngay SKLB, tit ca
nghiém thirc cé ti 1& bénh khong khac biét vé mit
thong ké. Két qua trung binh ti 1&é bénh qua cac
thoi diém khao sat cho thay nghiém thie C-2,5,7
(trung binh ti 1é bénh 33,84%), C-5,7 (46,70%) va G-
2,5,7 (48,57%), thap hon c6 y nghia so voi nghiém
thie doi ching (65,44%). Cac nghiém thic xir 1y
con lai ¢6 trung binh ti 1& bénh khac biét khong y
nghia so véi nghiém thic d6i chimg.

Bang 3. Ti 1é bénh than thu do ndm C. gloeosporioides gay bénh trén hanh 14 qua cac théi diém

trong diéu kién nha luéi
Ngay sau khi lay bénh
Nghiém thitrc
3 5 7 Trung binh
C7 25,91° 60,66 73,76 53,44
C-5,7 12,99° 54,36 72,75 46,70°
C-2,5,7 12,15° 37,11 52,25 33,84¢
G-7 44,44* 58,93 82,34 61,90
G-5,7 35,32° 51,12 74,45 53.63"
G-2,5,7 25,78 47,15 72,79 48,57
béi ching 50,66° 66,61 79,05 65,44*
Miic y nghia *x ns ns s
CV %) 33,31 31,98 19,76 22,34

Ghi chi: Cdc trung binh trong cung mot cot duvc theo sau boi cdc chir cdi giong nhau thi khong
khdc biét y nghia thong ké Duncan, ns: khéong khac biét, **: khdc biét & muc y nghia 1%; C: citral, G:

Geraniol,

Nhin chung & cac thoi diém khao sat, cay thap tir 2,75 - 24,43% va khac biét c6 y nghia thong
hanh 14 c6 xtt Iy citral va geraniol co6 chi s6 bénh keé so voi doi ching (32,14%). Chi s6 bénh than thu
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ting dan theo thoi gian khdo sat & cac nghiém
thie. O thoi diém 3 ngay SKLB, nghiém thic C-
2,5,7 c6 CSB thap nhit (2,75%), tiép dén la C-5,7
(4,51%), G-2,5,7 (5,16%). Chi s6 bénh cac nghiém
thitc con lai khoang 7,29 - 8,38%, thap hon so vai
doi chimg (11,37%) va khac biét cé y nghia thong
ke. Tai thoi diém 5 ngay SKLB, chi s6 bénh cac
nghiém thiec xtt Iy tiép tuc thap hon cé y nghia so
voi nghiém thire doi chimg; trong do, nghiém thitc
C-2,5,7 co CSB thap nhat (9,51%), ké dén 1a G-2,5,7

(10,72%) so voi d6i chimg (21,68%). O thoi diém
quan sat cudi (7 ngay SKLB), cac nghiém thic co6
x(r Iy citral va geraniol tiép tuc cé chi s6 bénh thip
hon va khac biét c6 y nghia so voi déi ching
(32,14%). Trong d6, nghiém thic duoc xit ly citral
C-2,5,7 c6 CSB thip nhat (15,53%), ké dén la
nghiém thue G-2,5,7 (19,72%). Trung binh chi s6
bénh qua cac thdi diém quan sat ciia cac nghiém
thire xt ly déu thap hon c¢é y nghia so véi nghiém
thiee do6i chimg (Bang 4).

Bang 4. Chi s6 bénh than thu do ndm C. gloeosporioides gay bénh trén hanh 14 qua cac thoi diém trong

diéu kién nha ledi
Ngay sau khi lay bénh
Nghiém thiic
3 7 Trung binh
C7 7.29% 17,48 BRP 16,10
C57 4,51¢ 15,77 2223 14,17
C-2,5,7 2,75 9,514 13,53¢ 8,60¢
G-7 8,38 14,08 24,43 15,63
G-5,7 7,54 1352 24 24° 15,10™
G-2,5,7 5,167 10,727 19,72 11,86
Dai ching 11,37 21,68 32,147 21,73*
Mirc y nghia *E % %
CV (%) 34,39 26,49 23,90 22,38

Ghi chi: Cdc trung binh trong cung mot cét duoc theo sau boi cdc chir cdi giong nhau thi khong
khac biét y nghia thong ké Duncan **: khac biét & muic ¥ nghia 1%; C: citral, G: Geraniol,

Két qua & bang 5 cho thdy, cac nghiém thitc
xtt Iy citral va geraniol c6 HQGB than thu trén
hanh 14 kha cao, dao dong 21,72% dén 73,35% & cac
thoi diém khéo sat 3, 5 va 7 ngay SKLB. HQGB
cao nhat vao 3 ngay SKLB, sau do giam dan.

O thoi diém 3 ngay SKLB, hai nghiém thirc C-
2,5,7 va C-5,7 c6 hiéu qua giam bénh lan luot 1a
75,35% va 61,30%, cao hon co y nghia so véi cac
nghiém thitc con lai (ngoai trir nghiém thirc G-

2,5,7). Tai thoi diém 5 ngay SKLB, HQGB cao nhat
o nghiém thac C-2,5,7 va G-2,5,7 dat 53,82% va
51,11%. Pén thoi diém 7 ngay SKLB, HQGB cia
nghiém thic C-2,5,7 cao nhat (54,52%), tiép dén G-
2,5,7 (37,19%). Trung binh hiéu qua giam bénh qua
3 ngay khao sat cho thdy, hiéu qua cao nhat &
nghiém thic C-2,5,7 (61,23%), tiép theo 1a G-2,5,7
(47,72%), C-5,7 (39,20%), G-5,7 (30,77%), C-7
(26,88%) va G-7 (26,88%) (Bang 5).
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Bang 5. Hiéu qué giam bénh than the do ndm C. gloeosporioides gay bénh trén hanh 14
qua céc thoi diém trong diéu kién nha lugi

Ngay sau khi lay bénh
Nghiém thirc
3 5 7 Trung binh
C-7 36,69" 19,08 24,90 26,89°
C-5,7 61,30° 26,65 29,64" 39,20
C-2,5,7 75,35° 53,82° 54,522 61,23*
G-7 23,95¢ 34,97 21,72 26,88°
G-5,7 31,66¢ 38,16 22,49 30,77
G-2,5,7 54,86 51,11° A7 197 A7 T2
Mitc y nghia > *x *x *
CV (%) 49,30 55,29 76,31 47,20

Ghi chi: Cdc trung binh trong cung mét ot duge theo sau béi cdc chir cdi giong nhau thi khéng
khac biét y nghia thong ké Duncan **: khac biét & muic ¥ nghia 1%; C: citral, G: Geranio.

Nhin chung viéc xit Iy citral hay geraniol déu
gitp cay hanh chéng chiu bénh théan thu, véi hiéu
qua giam bénh trung binh dat khoang 26-61%. Két
qua nay tuong tu nghién cuu cta Garcia va cs
(2008) [14], d4 khao sat kha nidng cta citral,
citronellal, L-carvone, isopulegol va a -pinene giup
uc ché sy phat trién in vifro clia niam
Colletotrichum musae, Colletotrichum
gloeosporioides va Fusarium subglutinans f.sp.
ananas giy bénh trén cac loai trai cay. Két qua ghi
nhan citral 0,5% thé hién tot nhat hiéu qua tc chée
cac loai ndm hai. Tiép theo d6, khi xtt ly trén trai
chudi, citral gitp giam 60% duong kinh vét bénh
than thu. Tuong tu, citral duge ghi nhan e ché
hoan toan sinh trudmg in vifro ctia cac loai nim gay
bénh cay trong nhu Alternaria alternata,
Aspergillus flavus, Curvularia lunata, Fusarium
moniliforme, F. pallidoroseum va Phoma sorghina
[15]. Theo Chen va cs (2023) [16], geraniol 0,5 va
1 mg/mL tc ché sy phat trién clia niam
Colletotrichum camelliae giay hai trén ciy che
(tra). Samithri va cs (2020) [17] b4o cdo geraniol
gip gidm bénh than thu do nam Colletotrichum

sp. trén trai du da. Piéu nay cho thay hai chat
citral va geraniol c6 kha nang giap cay hanh la
chong lai sy tin cong cla mam bénh C
gloeosporioides DT3. Hiéu qua chéng chiu bénh
c6 thé 1a do sau khi xit Iy hoa chat, sir tich liy cac
chat khang bénh & vach té bao biéu bi da dién ra
va cay cang da thoi gian dé tong hop cac chat
khang bénh dé chuyén vao vach t€ bao mo 1a, vi
thé ching c6 thé ngin can su lan rong clia nAm
bénh. Tac dong lam tang tinh khang bénh trén cay
hanh tir citral va geraniol c6 lién quan dén mét s6
enzyme, trong do co PAL.

3.2. Hoat tinh enzyme phenylalanine
ammonia-lyase trong ciy hanh 14 sau xit ly citral va
geraniol gitip chéng chiu bénh than thu do ndm C.
Zloeosporioides

Két qua & hinh 1 cho thiy, hoat tinh enzyme
phenylalanine ammonia-lyase (PAL) & cac nghiém
thiec co xtt ly citral va geraniol cao hon va khac
biét c6 y nghia thong ké so voi nghiém thac déi
ching (nudc cit thanh triing) qua cac thoi diém
khao sat.
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O nghiém thuc xtt Iy citral, néng do6 enzyme
tang tir 4 - 20 gio SKLB, cao nhat vao thoi diém 16
gio SKLB (dat 10,79 M trans-cinamic axit mg”
protein phut?), hoi gidam vao thoi diém 20 gio
SKLB (9,17 M trans-cinamic axit mg’ protein
phit’). Sau d6, hoat tinh enzyme PAL c6 xu
huong giam din sau 24 gio SKLB. Tuy nhién, &
nghiém thuc xir Iy geraniol, nong dé enzyme gia

14,00

M trans-cinamic acid mg*

tang tir 4 - 16 gior SKLB (dat 9,16 M trans-cinamic
acid mg! protein phuat?), dat cao nhat vao thoi
diém 16 gio SKLB, sau d6 nong do giam dan.
Trong khi & nghiém thac d6i chimg (nuoc co
ching bénh), nong do PAL sau 16 - 20 gior SKLB
(dat 7,79-7,88 M trans-cinamic axit mg"' protein
phut?) méi bat dau gia ting va giam dan sau 24 gio
SKLB.

20 24

Gior SKLB

Hinh 1. Dién bién hoat tinh enzyme PAL trong ciy hanh 14 sau 24 gi¢ khi lay bénh C. gloeosporioides

Su gia tang hoat tinh ctia PAL so véi déi chimg
(Hinh 2) cho thdy hoat tinh ctia enzyme PAL dat
toi da & nghiém thic citral vao 4 gio SKLB, cao
hon 194,4% hoat tinh so véi d6i chiing va khac biét

o

c6 y nghia théng ké & muc v nghia 1%. Nghiém
thitc geraniol cao hon 162,7% hoat tinh so voi doi
chuing vao 8 gior SKLB.

. 2500
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Thoi gian (gid) sau khi lay bénh nam Colletotrichum gloeosporioides

Hinh 2. Mitc do gia ting hoat tinh PAL (% so véi d6i ching) trong cay hanh 1a

Két qua gia tang hoat tinh clia enzyme PAL
trong nghién cttu nay pha hop véi cac nghién ctru
stt dung dich trich thue vat trong quan ly bénh ctia
Sangeetha va cs (2013), Khumalo va cs (2017),
Nguyén Thi Thu Huong va cs (2018) [18], [19],
[20]. Két qua phén tich sinh héa cia qua chuéi

dugc xt Iy bang chiét xudt 14 Zimmu cho thay su
gia tang dang ké hoat tinh phenylalanine amoniac-
lyase (PAL), chitinase va B -1,3-glucanase va ting
cuong tich liiy cac hop chat phenolic so véi cac
phuong phap xir Iy khac [18]. Khumalo va cs
(2017) [19] da bao cao dich trich ¢6 xa huong lam
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giam ty 1é théi nau bing cach ting hoat dong clia
PAL, ham lugng catechin, chlorogenic va axit
caffeic. Nguyén Thi Thu Huong va cs (2018) [21]
cho biét, khi cay lua dugc phun dich trich 14 song
doi va duge ching bénh véi vi khuadn Xoo, hoat
tinh hai enzyme tang, trong do phenylalanine
ammonia-lyase ting tai thoi diém 2 ngay sau
ching bénh, con polyphenol oxidase ting tai 4
ngay sau ching bénh.

Nguyén nhan lam hoat tinh enzyme PAL trong
cay tang lién quan mat thiét dén qua trinh xam
nhiém va phat trién ctia ndm Colletotrichum. Theo
Panday va cs (2012) [21], nim Colletotrichum
gloeosporioides trén cay hanh, bao tir ndy mam va
ky sinh trén cac vét 16m cda 14 hanh chi sau 6 gio
sau khi ching bénh; trung binh sau 16 gi¢ chung
bénh thi 6ng mam hinh thanh mét dia ap hinh ciu
& dau dat dén su phat trién day da trong khoang
36 - 48 gio. Thoi diém 6 gio trong qua trinh xam
nhiém ctia nAm phu hop voi su tang hoat tinh PAL
¢ hai nghiém thirc x Iy citral va geraniol. Trong
do, nghiém thirc xt ly voi citral giup cay hanh la
tang hoat tinh PAL & thoi diém sém (4 gio), so voi
thoi diém 8 gio & nghiém thic xtt Iy véi geraniol.
biéu nay cho thdy, cay hanh 14 khi duoc x ly voi
hoat chit kich khang da duoc kich hoat su khang
(chéng chiu bénh) sém, ting hiéu qua lam giam
vét bénh. Pong thoi, két qua nay ctng phu hop voi
két qua danh gia hiéu qua giam bénh & thi nghiém
nha ludi, xt ly citral hay geraniol déu gidp giam
bénh than thu va citral cho két qua gidm bénh tot
hon geraniol.

Enzyme PAL da dugc chitng minh trong hoat
dong trao déi chat cta nhiéu thuc vat bac cao va la
enzyme quan trong trong viéc tong hop mot sé cac
hop chat thir cap lién quan dén phong bénh nhu
phenol va lignins [22]. Su hién dién cta cac hop
chét phenolic trong thuc vat va su téng hop cta
chiing trong phan (ng voi st xAm nhiém cé lién
quan dén kha niang khang bénh, ngoai ra enzyme
PAL 1a mét trong nhing enzym trong qua trinh
trao d6i chat thir cdp cta thuc vat vi vai trd quan
trong trong sinh téng hop phenylpropanoid [23].
Mat khac, két qua nghién ctru cia Xiangyang va cs
(2009) [24] cho thay rang, enzyme PAL tham gia
vao con duong sinh téng hop jasmonic axit (JA),

cac hop chat hoat hoa cac gen khang trong thuc
vat trong co ché tur vé cfia cady. Chinh nhd nhom
gen nay, cay duoc bao vé ngin chan cac tac nhan
bén ngoai tot hon, bang cach tang do day thanh té
bao hoac san sinh cac hop chat c6 tinh oxy hoa cao
nhu quinone. Bén canh do, PAL tham gia xtc tac
cho cac phan ung trong con duong
phenylpropanoid, gitp tong hop cac chat lignin,
phenol, phytoalexin, callose cé kha nang giup cay
khang voi su tin cong cta mam bénh [25]. Ngoai
ra, PAL c6 thé tham gia vao con duong sinh tong
hop salicylic axit (SA), la hop chat lién quan dén
si phong vé cla cay va la thanh phén tin hiéu thiét
yéu cho su hoat hoat hodéa chia gen PR
(phathogenesis - related genes).

Nhu vay, xut ly citral va geraniol la nguyén
nhén gitp tang néng d6 enzyme PAL khi so sanh
voi doi ching, gitp cay trong chit dong hoat hoa
co ché tu vé cda cay. Tt do, han ché kha ning gay
hai va gop phan trong quan ly bénh than thu trén
cay hanh la.

4. KET LUAN

Xt ly citral va geraniol dich trich sa giup cay
hanh 14 chong chiu bénh than thu thong qua giam
ti 1& bénh, chi s6 bénh va hiéu qua giam bénh.
Nghiém thuic C-2,5,7 va G-2,5,7 thé hién trung binh
hiéu qué gidm bénh qua cac thoi diém 1an luot 12
61,23% va 47,72%. Khi cay hanh la dugc xtt ly citral
va geraniol va lay nhiém bénh than thu, gép phan
gia ting hoat tinh enzyme PAL cao hon so véi doi
ching qua céac thoi diém khao sat. O nghiém thic
citral, hoat tinh enzyme PAL cao hon 1,94 1an (4
gio SKLB) va nghiém thic geraniol cao hon 1,63
lan (8 gicr SKLB) so voi doi chung.

Céac nghién ctru sau hon vé co ché khang bénh
trén cay hanh 14 sau khi xtt Iy citral va geraniol sé
duoc thuc hién.
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Summary

Green onion (Allium fistulosum L.) is a kind of spicy and popularly cultivated at our country.
However, damage of anthracnose affects farmers to use lots of pesticides, impact health of farmer
and consumer as well as environment. Application of lemongrass extract on managing
anthracnose limits usage of pesticides and is environmentally friendly. Therefore, the research
was carried out to evaluate efficacy of citral and geraniol from lemongrass extract on managing
green onion anthracnose. The results showed that at net-house conditions, treatments of citral
and geraniol helped green onion plants tolerate to anthracnose. Among them, the treatment of
stem watering by citral at 2, 5, 7 days before pathogen inoculation and the treatment of stem
watering by geraniol at 2, 5, 7 days before pathogen inoculation showed high efficacy, average of
disease reduction during all observation time points at 61.23% and 47.72%, respectively. In
addition, the green onion plants treated by citral/geraniol and inoculated with anthracnose
increase active enzyme phenylalanine ammonialyase (PAL), significantly higher than those of
the control treatment during all observation time points. Concentration PAL of the treatment
citral gained 1.94 times (at 4 hours after pathogen inoculation) and that of the treatment geraniol
gained 1.63 times (at 4 hours after pathogen inoculation), compared to the control.

Keywords: Disease reduction efficacy, green onion, phenylalanine ammonia-lyase.
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