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ABSTRACT

Every year, the agricultural industry uses many methods to handle
harmful pests. In particular, biopesticides are always popular because of
environmentally friendly materials, safety, and reduced farm product
poisoning. The study has successfully developed an extraction process of
banana leaf extract (Musa paradisiaca L.) by maceration method and
investigated the effectiveness against diamondback moth (Plutella
xylostella). The optimal conditions of the extraction process are obtained
in this study, such as ethanol 99%, a solid-liquid ratio of 1:5, and a
soaking time of 24 h. Additionally, the presence of alkaloids was
determined by qualitative analysis and gas chromatography-mass
spectroscopy (GC-MS). Besides, the highest efficiency against
diamondback moth recorded is 20g/L for 35 min of spraying at ambient
temperature.

TOM TAT

Hdng ndm, nganh néng nghiép da sir dung rdt nhiéu bién phdp khdc nhau
dé xir 1y sdu bénh gdy hai. Trong do, cdc loai ché pham sinh hoc luén
dwoc wa chugng vi bao vé mai truong, an toan cho nguoi s dung va han
ché ngé doc néng san. Nghién ciru da xdy dung thanh cong quy trinh trich
ly dich chiét thé ld chuoi gia (Musa paradisiaca L.) bang phwong phdp
ngdm trich va khao sat kha nang diét trie sau to (Plutella xylostella) cia
dich chiét. Két qua khdo sdt cac yéu té anh hwéng dén qud trinh ngdm
trich da dwa ra cdc diéu kién t6i wu nhw dung méi ngam la ethanol 99%;
1 1é ran- Iong 1a 1:5 (g/mL) va thoi gian ngam la 24 h. Bén canh do,
nghién ciru da sir dung phirong phdp dinh tinh héa hoc va sdc ky khi ghép
phéi phé (GC-MS) chimg minh su hién dién ciia alkaloid trong dich chiét.
Ngoai ra, hiéu qua tiéu diét sau to 16t nhat dwoc ghi nhan tai n5ng do cao
chiét véi ndng do 30 g/L sau 35 phut phun trong diéu kién nhiét do moi
truong.
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1. GIOI THIEU

Viét Nam duoc biét dén voi nén nong nghiép
phat trién, da dang vé nong san va khong ngimng
nang cao chit lwong san phiam thuong mai. Tuy
nhién, nén néng nghiép nudc ta mdi nam lai chiu
nhiéu ton that nghiém trong do sw mat kiém soat cac
sau bo gay bénh, hai cdy trong, gay thiét hai rat 1on
vé kinh té cho ngudi nong dan. Trong d6, phai ké
dén 1a sy tan cong ciia sau to — mot trong nhiing loai
sau hai rau gy thi€t hai nang trong san XUt rau mau
& nudce ta. Nham xa Iy nhanh chong va hiéu qua, cac
loai thubc bao vé thuc vat c6 nguon goc hoa hoc
duogc nong dan Iya chon. Piéu nay khong nhiing gay
anh huong dén stc khoe ciia ngudi tiéu dung, moi
truong ma con lam gia tang tinh trang khang thubc
¢ su hai. Ngay nay, viéc sir dung thudc trir sau c6
nguén goc sinh hoc va bao vé cac loai thién dich tu
nhién van luén dwoc nghién ciru, trién khai & nudc
ta, dac biét 1a viéc tim kiém nghién ciru cac loai
nguyén liéu maéi ¢6 kha nang phong trir sdu hai. Hoat
chat Azadirachtin tir dich chiét 14 va hat cay xoan
An D6 (Neem) di dwoc ching minh c6 kha ning
phong trir sdu to, bo tri, ray nau (Tuan, 2002).

Bén canh do, kha ning gy ngan an ddi véi sau
xanh buém trang (Pieris rapae) tir dich chiét tir 1a
kinh giéi va hat gac da dugc bao céo (Hoa va ctv.,
2011). Ngoai ra, mot nghién ciru da cho thay protein
trc ché enzyme tiéu hoa proteinase (PPIs) tir hat gic
cho kha ning phong trir sau hai. Dich chiét tir hoa
ctic ngai vang (Tanacetum sp.) c6 kha nang tiéu diét
sau khoang (Pavela et al., 2010). Thém vao do, dich
chiét tir 14 xoan kho (Melia azedarach L.) ciing dugc
ching minh c6 tac dung phong trir mot sé sau hai
néng nghiép va 1am nghiép nhu sau xanh an 1a tram
(Heortia vitessoides Moore) (Bic & Thanh, 2014).
Dich chiét tir 14 cay dau dau véi hiéu luc dat 96,97%
& nong do 1,2% sau 3 ngay xir Iy trong diéu kién
phong thi nghiém c6 kha ning phong trir sdu kéo
mang (Hellula undalis Fabricius) va rép cai
(Rhopalosiphum pseudobrassicae) (Hoa & Truong,
2014). Pac biét, dich chiét tir hat binh bat c6 kha
nang phong trir rép mudi va bo xit mudi (Tuyén &
Luong, 2013). Tir d6, ngudn nguyén lidu dé san xuét
céc loai thude bao vé thuc vat hay cac ché pham sinh
hoc 1a v ciing tiém nang va da dang.

Chudi gia (Musa Pparadisiaca L.) 1a mot loai cay
cho qua tiéu thy nhiéu trén thé gidi, chudi gia sdng
cha yéu ¢ ving nhiét d6i, qua chudi dugc tiéu thu
nhu mét thyc pham cung Cép nang luong hang ngay
(Ighodaro, 2012). Theo cac nghién ctu da dugc
cong b cho thiy cac bo phan cua chudi gia nhu ré,
hoa, 14 dugc st dyng cho muc dich y hoc. Vi duy,
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diéu tri vét thuong méi, vét cit va con tring cén tir
nuée ép la chudi gia (Onyenekwe et al., 2013).
Thuoc phun tiy giun san duoc lam tir dich Chlet cua
ré cay chudi gia, nhya cta cay chudi gia duoc dung
dé chira bénh tiéu chay, bénh kiét ly, chimng cudng
loan va bénh dong kinh (Okareh et al., 2015). Mot
chat truyén lanh tir ré dé diéu tri cac bénh thiéu mau
va bénh da lidu. Trai chudi gia duoc ding lam thudc
kich thich tinh duc, thuéc chéng nén 6i. Cac nha y
hoc ¢6 truyén ¢ Nigeria da sir dung nuéc sic cia la
chudi gia dé diéu tri bénh loét hoic dau da day, bénh
tiéu chay, bénh s6t rét. Karadi et al. (2011) da nghién
ctu hoat dong cua chiét xuit 14 chéng lai
Staphylococcus aureus, Escherichia coli  va
Pseudomonas aeruginosa (Karadi et al., 2011).
Trong cung nam d6, Sahaa et al. (2013) da nghién
ctru hoat dong khang khuan cua dich chiét 14 chudi
gia chdng lai Shigella dysenteriae, Salmonella typhi
va Bacillus cerus. Qua nghién ciru cia Chinweizu
Ejikeme Udobi, cac hop chat hoat tinh sinh hoc
dugc tim thdy trong 14 cdy chudi gia bao gom
alkaloid, tannin, flavonoid, glycosid tim, saponin,
duong deoxy va cacbohydrat (Asuquo & Udobi,
2016). Mot trong nhitng hop chat do 1a alkaloid véi
cac cong dung nhu chdng oxy hoa, chdng sbt rét,
chat chéng con trang, bao vé cay (Huong & Bach,
2017). Do d6, nghién ciru dat ra gia thuyét c6 hay
khong hoat tinh sinh hoc tir dich chiét thé 14 chudi
gia trong phong trir sdu to. Bé ching minh gia thuyét
trén, nghién ctru nay da tap trung khao sat cac yéu
t6 anh huong dén quy trinh trich ly dich chiét tho 14
chudi gia va khao sat hoat tinh sinh hoc cua dich
chiét di véi sau to. Tir d6 tao ra mot ché pham sinh
hoc méi vai kha nang phong trir siu to ¢ ngudn goc
sinh hoc, than thién véi méi truong va an toan cho
stc khoe nguoi tiéu dung.
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u thi nghiém

L4 chudi duoc 1Ay mau tai huyén Tra On, tinh
Vinh Long, chon nhitng 14 tir cay truong thanh (mau
xam, 16 van 14), khong bi sau, nam hay chay la.

2.2. Sau to

Sau to dugc nudi tir tring bét trong canh dong &
huyén Tran Van Thoi, Ca Mau. Sau do, tiép tuc nudi
¢ phong thi nghiém Hoéa hitu co, Khoa Céng nghé
dén khoang 10 ngay tudi. Sir dung cai be xanh duoc
tréng va dung lam thurc an nudi sau to.

2.3. Hoa chit

Ethanol (99,5%), Methanol (99,5%), Kali iodide
(99,5%), lot (99,8%), Axit nitric (99,5%), Natri
sunfat (99,8%); Chemsol - Viét Nam, carbon hoat
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tinh, thity ngan clorua (HgCls, 99,5%), Bismuth (Un)
nitrat (BiNO3.H,0, 99%); Xilong - Trung Quac.

2.4. Thuéc thie

Alkaloid duoc dinh tinh bang thudc thir Mayer
(Chau va ctv., 2016). Hoa tan 1,36 g HgCl, trong 60
mL nuéc cét (dung dich 1) va 5 g KI trong 10 mL
nuéc cat (dung dich 2). Sau d6, hdn hop hai dung
dich va thém da 100 mL nudc cét.

Alkaloid dwoc dinh tinh bang thudc thir Wagner
(Chéu va ctv., 2016). Hoa tan 1,27 g I, va 2 g Kl
trong 50 mL nudc cat; sau do thém nude den 100
mL.

Alkaloid duoc dinh tinh bang thudc thu
Dragendorff (Chau va ctv., 2016). Hoa tan 8 g
BiNO3.H,0 trong 25 mL HNO; 30% (Dung dich 1)
va 28 g KI trong 1 mL HCI 6N thém 5 mL nudc cat
(Dung dich 2); hdn hop 2 dung dich dé yén trong ti
lanh & 5°C cho tua mau nau sdm va tan tré lai, loc
thém nudc cat cho du 100 mL.

2.5. Thiét bi

Méy ¢6 quay EYELA N-1100S-WD; thiét bi
GC-MS Agilent (GC: 7890B, MS: 5977A) v¢i dung
mo6i pha lodng: Aceton, ti 1é pha lodang 100 lan, cot
sac ky: HP-5MS, chuong trinh nhiét: 40°C (2 phut)
- 220°C (2°C/phut) - 300°C (35°C/phit) (3 phut),
chuong trinh MS: Full scan 50 -500 amu.

2.6. Quy trinh trich ly dich chiét 14 chudi gia

2.6.1. Quy trinh

L4 chudi sau khi thu hoach dugc rira sach qua
nuéc, sau d6 say kho dén khdi lugng khong doi va
dugc nghién nho bang may xay sinh té dat kich
thugc khoang 1-2 mm; str dung 20 g mau duoc cho
vao erlen 250 mL va thém vao 1 g than hoat tinh.
Sau d6, dung moéi duge thém vao thyc hién qua trinh
ngam trich, tién hanh loc va lam khan bang Na;SOs.
Dich chiét thé duoc tién hanh c6 dudi dung méi
bing hé thong c6 quay ap sudt thip dé thu duoc cao
chiét. Cao chiét dugc trir & 4°C cho cac thi nghiém
tiép theo.

2.6.2. Khdao sdt quy trinh

Quy trinh trich ly dwoc tién hanh khao sat cac
yéu t6 téi vu anh huéng bao gém: dung méi ngam
trich, ti 1é nguyén lidu/thé tich dung méi (rn — long)
va thoi gian trich (Zubairi et al., 2014). Dung moi
t6i wu cho qua trinh chiét duoc khao sat véi 04 loai
dung moi la ethanol (80%), ethanol (90%), ethanol
(99%) va methanol (99%). Cac gia tri khac duoc gitt
¢b dinh: khéi lugng mau (20 g), thoi gian (24 h), ti

Tdp 59, So 3A (2023): 1-7

1 rén- long 1a 1:4 (g/mL). Sau d6, ¢b dinh cac yéu
t6 d ti wu va tién hanh khao sat cac yéu td con lai.
Ti I¢ nguyén lidu/thé tich dung méi (rdn — long)
duoc tién hanh khao sat véi cac ti 1é lan luot 1a 1:3,
1:4, 1:5 va 1:6. Thoi gian chiét toi wu duoc khao sat
612,24, 36 va 48 h. Khdi lugng cao chiét dugc phan
tich dé danh gia diéu kién téi wu cho quy trinh ngam
trich.
2.6.3. Dinh tinh alkaloid trong dich chiét

Alkaloid duoc dinh tinh bang thudc thir Mayer,
Wagner, Dragendorff (muyc 2.4). Két qua dinh tinh
dugc phan thanh 4 mirc d9: tia manh (+++), tua
trung binh (++), ta yéu (+) va khong tia (-). Thudc
thir Mayer: néu co alkaloid thi dung dich s& xuét
hién két tia mau vang nhat hoic mau tring duc.
Thubc thir Wagner: néu c6 alkaloid thi dung dich s&
Xuét hién két tia mau nau. Thudc thir Dragendorff:
néu co alkaloid thi dung dich s& xuét hién két tua
mau d6 dén vang cam.

Ngoai ra, sir dung phuong phap séc ky khi ghép
phbi phd GC-MS dé dinh tinh thanh phan alkaloid
trong dich chiét tai trung tam phan tich mau dia chi
743/23, Hong Bang, phuong 6, quan 6, thanh phd
H6 Chi Minh.

2.7. Khio sat hoat tinh sinh hoc caa dich

chiét dbi véi sau to

Cao chiét tho pha trong 16 mL ethanol 99% hd
trg qua trinh hoa tan, sau d6 pha loang voi nude dat
thé tich 1a 40 mL véi cac nong do lan lugt 1a 10, 20
va 30 g/L, cing d6i chung 0 g/L phun tryc tiép lén
sau. SO luong sau khao sat 1a 4 con trén mot nghiém
thire, sau do 14y s6 sau chét & cac mdc thoi gian 5,
10, 15, 25, 35 phat. Thi nghiém duoc lap lai 3 1an.

Thi nghiém dugc tién hanh trén sdu to khoang
10 ngay tudi véi 4 con/nghiém thire. Sau khoe manh,
dugc dat trong hop nhyua thoang khi, khong nap day.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat dung mdi ngam trich

Dung méi ngam trich 1a mét trong nhitng yéu t6
quan trong, anh huéng tryuc tiép dén hiéu suét trich
ly. Két qua cho thiy khi ting nong do ctia dung méi
ethanol thi lugng cao chiét thu dugc ciing ting 1én.
Cu thé, ethanol & ndng d6 80% thi lugng cao chiét
thu duogc 1a 0,164 g, khi tang 1én 90% thi lwgng cao
chiét thu dwoc dat 0,254 g, gap 1,5 1an so véi ¢ ndng
d6 80%. Va khi ting ndng d6 ethanol 1én 99% thi
khéi lugng cao chiét thu duoc gap 2 lan so voi &
nong do 80%.
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Bang 1 cho thay khéi luong cao chiét dat duoc
0,363 g ¢ diéu kién ethanol 99%. Ngoai ra, két qua
ciing cho thdy khi thay thé dung méi ethanol 99%
bang methanol 99% thi khdi lwong cao chiét thu
duoc 14 0,364 g. Nhu vay, khéi lwong cao chiét thay

Biang 1. Két qua khio sat dung méi ngam trich
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dbi khong dang ké khi thay thé dung méi ethanol
99% bang methanol 99%. Tuy nhién, do methanol
¢6 tinh doc hai hon so véi ethanol nén dung moi
ethanol 99% dugc chon 1a dung méi thich hop nhat
cho qua trinh ly trich cao chiét tho 1a chudi gia.

Dung moi Khoilwgng Thoigian S6 lan Tilé pharin—léng Khdilwgng cao chiét

pharan(g) ngam (h) trich (g/mL) trung binh (g)
Ethanol 99% 20 24 3 1:4 0,3632
Ethanol 90% 20 24 3 1:4 0,254
Ethanol 80% 20 24 3 1:4 0,164°
Methanol 99% 20 24 3 1:4 0,3642

Ghi chii: Cdc chit cdi khdc nhau trong ciing mgt cét thé hién su khdc biét ¢é ¥ nghia thong ké 5%

Bén canh dung moi thi ti I& rin-long ciing anh
huong rat Ién dén hiéu qua trich ly. Két qua cho thdy
khi tang ti 1& rdn — long, khdi lugng cao chiét thu
duogc tang 1én (Hinh 1) (Giao va ctv., 2022). Ngoai
ra, khdi lugng cao chiét thu dwoc sau khi ngdm trich
bang dung méi ethanol 99% & cac ti 18 ran — long
khao sat c6 su khac biét. Trong do, ti 18 1:6 ¢6 khdi
luong cao chiét 16n nhat (0,343 g) va khong cé su
khac biét dang ké so véi ti 1& 1:5 (0,34 g). Tuy nhién,
khi so vai ti 18 1:3 (0,203 g) va 1:4 (0,268 g) lai c6
su khac biét I6n. Nhu vay, trong quy trinh ngdm
trich nén sir dung ti 16 1:5 thay cho ti 18 1:6 vi s& tiét
kiém duoc mot lvong dung mébi dang ké ma van thu
dugc khéi lwong cao chiét & muc tt nhat.
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Hinh 1. Anh hwéng cia ti 1¢ ran — long dén khoi
lrgng cao chiét

Ghi chii: Céc chit cdi giong nhau thé hi¢n su khdc biét
khong co y nghia thong ké 5%

Yéu tb thoi gian ngam trich anh huong tryc tiép
dén qua trinh ngam trich. Tir két qua (Hinh 2) cho
thiy khdi luong cao chiét thu dugc sau qua trinh
ngam trich c6 xu hudng tang 1én khi tang thoi gian
ngam. Cu thé, luong cao chiét thu dugc nhiéu nhat
& muc 48 h (0,355g). Khdi lugng cao chiét ting
manh tai 24 h (0,352 g) va ¢6 su khac biét 16n so voi
khi & 12 h (0,217 g). Dbi véi mirc 36 h (0,353 g) va
48 h (0,355 g) khdi lwong cao chiét ¢ ting nhung
taing mot luong rit nho va khéng cé su khac biét

dang ké so véi mirc 24 h. Nhu véy, trong qua trinh
ngam trich, ta nén thuc hién ngdm & mac thoi gian
24 h thay cho 36 h va 48 h (Giao va ctv., 2022).
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Hinh 2. Anh hwéng ciia thoi gian chiét dén khi
Iwgng cao chiét

Ghi chii: Cac chit cdi giong nhau thé hi¢n sy khdc bi¢t

khong co y nghia thong ké 5%

Nhu vy, quy trinh trich ly dich chiét tho 14 chudi
gia duoc toi uu khi ngdm trong dung méi ethanol
99%, thoi gian ngam trich la 24 h véi ti 1€ ran — long
1a 1:5. Cao chiét thu dugc tir quy trinh trich ly dugc
tién hanh dinh tinh alkaloid va khao sat hoat tinh
sinh hoc doi véi siu to ¢ cac thi nghiém tiép theo.

3.2. Pinh tinh alkaloid trong dich chiét

Hinh 3. Két qua dinh tinh alkaloid
(4: Doi ching, B: Thuc thi: Mayer, C: Thudc thir
Wagner, D: thuoc thi Dragendorff)

Két qua dinh tinh cho thy trong dich chiét tho
14 chudi gia c6 su hién dién cua alkaloid (Bang 2).
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Két qua nay hoan toan tring khop so véi nghién ciru
trude day (Akpabio et al., 2012).

Bang 2. Két qua dinh tinh alkaloid dich thd 14
chuoi gia
STT Tén thudc thir

Dich chiét l4 chudi gia

1 Dragendorff +++
2 Mayer ++
3  Wagner +

(+++ Tua manh; ++ Tua trung binh; + Tua yéu; -
Khong tia)

Ngoai ra, phan tich dinh danh cac chét trong mau
cao chiét 14 chudi gia v6i dung méi ethanol 99% tai
trung tdm phén tich dia chi s6 743/32 Hong Bang,
phudng 6, quan 6, thanh phé H6 Chi Minh.
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Thanh phan héa hoc cia cao chiét 1a chudi
gia dugc phén tich may sic ky ghép phdi phd GC-
MS két qua thu duoc trinh bay Hinh 4. Két qua
phan tich khdi pho dwgc tra ciru so sanh voi thu vién
cho thay trong cao chiét c6 chira hon 13 hop chat
héa hoc cu thé nhu: Dodecane; Pyrrolidine;
Tetradecane; 2,4-Di-tert-butylphenol; Hexadecane;
Octadecane; Neophytadiene; 2-Pentadecanone,
6,10,14-trimethyl-; 11,13-Dimethyl-12-tetradecen-
1-ol acetate; 5,9,13-Pentadecatrien-2-one, 6,10,14-
trimethyl-; Hexadecanoic acid, ethyl ester; Phytol;
4,8,12, 6-Tetramethylheptadecan-4-olide. Trong do,
Piperidine ¢ thoi gian luu 10,742 phat duoc biét dén
1a mot hop chat thudc hop chat alkaloid (Chau va
ctv., 2016). Ngoai ra, Piperidine con la mét trong
nhiing thanh phan cua thudc chdng con tring.

..... il

\IU\N w; d LA

l

\.\.}W P, WA
T

e 1000 o

5000

00

Hinh 4. Sic ky @6 GC — MS ciia cao chiét ethanol 99% tir 14 chubi gia

3.3. Két qua khao sat hoat tinh sinh hoc cia
dich chiét thé dbi véi sau to

Két qua cho thay s6 sau chét ting khi ting ndng
d6 cua thuéc (Bang 3, Hinh 5). Trong d6, & nong do
30 g/L, sb lugng sau chét nhidu nhét (2; 2,6; 3,3; 3,6;
4 con) va khac biét c6 y nghia théng ké so véi & ndng
d6 con lai trong cung thoi gian khao sat. Tuy nhién,
khi phun & nong d6 10 g/L s6 sau chét dat muc thap
nhat (0; 1,3; 1,6; 2,3; 2,6 con) va khong c6 sy khac
biét 16n so véi ndng do 20 g/L. Ngoai ra, qua trinh
khao sat cho thay hiéu luc cua thudc bat dau cé tac
dung sau 10 phut phun va kéo dai dén 35 phut sau
phun. Két qua tt nhit ciing thé hién rd rét tai
ndng d6 30 g/L, cho sb lwong sau chét hoan toan tai
thoi diém 35 phut sau phun khac biét c6 ¥ nghia
thong ké.

5 -
e 100/L
4 20g/L
e 300/L

N
1

S$6 lrong sau chét (con)
w

-
1

5 10 15 25 35
Thoi gian (Phit)

Hinh 5. Biéu db s6 lwong sau chét theo nong dé
va thoi gian

Bang 3. Két qua s6 lwgng trung binh sau chét theo ndng dé phun va thoi gian chét

o . %«.x Nong dy The tich So sau Keét qua
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4. KET LUAN

Nghién cuu da xay dung thanh cong quy trinh
trich ly dich chiét tho 14 chudi gia thong qua phuong
thirc ngém trich. Trong qué trinh x8y dyng nghién
clru dd khao sat va dua ra didu kién téi wu nhat.
Nguyén li¢u da qua xur Iy dugc ngdm trong dung moi
ethanol 99% véi ti 1¢ pha rin — long 1a 1:5 va thoi
gian ngdm 1a 24 h. Bén canh d9, alkaloid trong dich
chiét tho 14 chudi gia da duoc dinh tinh bang phuong
phap hoa hoc véi thudc thiar Dragendorff, Wagner,
Mayer ching minh rang c6 sy hién dién cua
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