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ABSTRACT

This study was conducted to evaluate the toxicity of fruit extracts from three
Solanum species (tomato, eggplant, and chili pepper) on the fruit fly (Drosophila
melanogaster). Bioactive compounds such as flavonoids, polyphenols, alkaloids,

saponins, and tannins were analyzed. The results showed that the total phenolic
and alkaloid contents in the eggplant extract were higher than those in the other
two samples, whereas the chili pepper extract contained the highest total
flavonoid content. The chili pepper extract exhibited high toxicity against
second-instar larvae of D. melanogaster, with a median lethal dose (LDso) of
77,39 mg/mL. In addition, these extracts negatively affected the growth,

reproduction, and development of the flies, and reduced their locomotor activity.

These findings indicate that fruits of Solanum species have potential for the
development of bioproducts for insect pest management.

TOM TAT

Nghién ciru ndy dwoc thiee hién d@é danh gid kha nang gdy déc cia cdc chiét xudt
tir qud ba loai thuc vat thugc chi Solanum (ca chua, ca tim va ot) dwoc nghién
cteu trén mé hinh ruéi giam (Drosophila melanogaster). Cdc hop chdt sinh hoc
nhu flavonoid, polyphenol, alkaloid, saponin va tannin da dwoc phdn tich. Két
qua cho thdy ham lwong phenolic va alkaloid tong trong cao chiét tir ca tim cao
hon so voi hai mau con lai, trong khi cao chiét tir qud 6t chira ham lrong
flavonoid tong cao nhat Cao chiét tir qua 6t gdy déc cao trén du tring giai doan
2 cua ruoi giam, voi nong dé gay chét 50% (LCs) la 77,39 mg/mL. Ngoai ra, cic
chzet xudt ndy con dnh huong dén sie sinh truong, sinh san va phat trién cia ruoi
gidm, lam giam kha nang van dong di chuyen cuia con trung. Nhitng két qua nay
cho thdy qua cdc loai thuc vt khao sdt cé tiém ning trong viéc phat trién san
phédm sinh hoc phuc vu phong trir con tring.

1. Giéi thiu

Hién nay, xu hudng sir dung thudc trir sau sinh hoc dé thay thé dan thudc trir sdu hoa hoc
dang ngay cang dugc phd bién. Loi ich cua viéc sir dung thudc trir sau sinh hoc trong cac chuong
trinh néng nghiép va strc khoe cong dong 1a rat 16n, v6i diém dic biét 1a khong dé lai du luong
trén nong san, mot trong nhimg van dé gay lo ngai cho nguoi tiéu dung. Thudc trir sau sinh hoc
duogc pha ché tir cac hop chét tu nhién, duoc chiét xuat tir nhiéu loai thyc vét c6 kha nang tiéu diét
hay xua dudi siu bénh (Ly va cong su, 2022). Trong s6 loai cdy ¢ hoat tinh trir sdu, cao chiét duoc
chiét xudt tir 14 cay dau dau (Pongamia pinnata) c6 kha ning phong trir sdu kéo mang (Hellula
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undalis Fabricius) va rép cai (Rhopalosiphum pseudobrassicae) dat 96,97% & ndng d6 1,2% sau 3
ngay xu 1y trong diéu kién phong thi nghiém (Tran va cong sy, 2016). Do do, cac nha nghién ciru
d3 va dang tap trung vao viéc phat trién cac hoat chat, phan tir méi va cong nghé san xudt tién tién
dé tao ra cac loai thudc trir sdu hiéu qua trén dién rong va an toan hon cac thude trir sdu hod hoc
c6 trén thi trudong hién tai.

Ho Ca (Solanaceae) 1a ho thuc vat c6 hoa nam trong bd Ca (Solanales) c¢6 khoang 96 chi
v6i hon 3000 loai (Edmonds & Chweya, 1997). Chiing gdm nhitng loai cy g, ciy bui va cdy thao
moc, cO nhiéu loai an duoc va mot s6 loai khac dugc xem la cay doc. Vai loai trong ho Solanaceae
c6 nhiéu tiém nang trong viéc phat trlen dudi dang thude diét con tring va khang khuan qua nhleu
nghién ctru, chang han nhu chiét xuat 14 Solanum xanthocarpum cho thiy kha ning tiéu diét 4u
trung giai doan thur tu va giai doan nhdng cua loai muoi Culex quinquefasciatus voi gia tri LCso 1a
377,44 va 448,41 ppm (Mahesh et al., 2012). Chiét xuat 14 ctua Solanum trilobatum c6 tac dung
hiéu qua chéng lai nhong va 4u trung cua mudi Aedes aegypti, Culex quinquefasciatus va
Anopheles stephensi duoc thé hién thong qua gia tri LCso lan luot 1a 125,128 va 117 ppm
(Premalatha et al., 2013). Chiét xuat metanol tir 14 va hat ctia Solanum elaeagnifolium cho thiy
hiéu qua gay chét dbi v6i loai sau bo Phthorimaea operculella (23,6%) varép Tribolium castaneum
(34%), dong thoi gay trc ché sy rung trimg va te ché sy nd trang 1an lugt 13 95,9% va 98,6% dbi
v6i Phthorimaea operculella (Hamouda et al., 2015).

Hién nay, Drosophila melanogaster da dugc st dung 1am mo hinh dong vat nghién ctru
cho nhiéu phong thi nghiém trén khap thé gi01, chiing da tr¢ thanh 1 trong nhimg m6 hinh sinh vét
ly tudng dugce cac nha khoa hoc tmg dung dé nghién ctu (Markow & O'Grady, 2005). Vi loi thé
c6 vong doi ngan, mdi ngdy rudi cai co thé sinh san tbi da téi 100 trimg va c6 thé san xuat khoang
1000 dén 3000 trimg trong cudc doi (Klepsatel et al., 2013). D. melanogaster dang dugc sir dung
cho cac nghién ciru vé mot s6 chit gdy 6 nhidém va chat doc moi truong nhu nghién ctru cuia Rand
et al. (2009) da chimg minh MeHg, mt doc chét than kinh manh ton tai & mot s6 loai ¢4 anh hudng
dén sy phat trién hé thén kinh ¢ giai doan phdi cua rudi gidm. Trong nghién ctru nay da Gmg dung
thanh cong mo hinh ru01 gidm dé danh _gia kha nang gay doc cua ba loai thyc vat thugce ho ca va
nghién ctru gia dinh rang su khac biét vé ham luong cac hop chat sinh hoc nhu phenolic, flavonoid
va alkaloid trong cac cao chiét c6 thé lién quan dén su khéc biét vé murc d6 doc tinh trén rudi glam.
2. Vit liéu va phwong phap nghién ctru

2.1 Vit liéu va doi twong nghién ciru

Vit liéu thi nghiém: Qua tr cay ca chua, ca tim va 6t giai doan truong thanh (chua chin)
dugc thu hai tai thanh phd Can Tho.

Poi twong thi nghiém: Rudi gidm hoang dai Drosophila melanogaster dong Canton S (CS)
duoc cung cip tir phong thi nghiém Biofunctional Chemistry (Vién Cong nghé Kyoto, Nhat Ban).

Héa chét dwoc sir dung trong nghién ctru: Ethanol 96° (C;HsOH; Xilong, Trung Qudc),
acid gallic (C7HeOs; Merck, Duc), agar (Hai Long, Viét Nam), Folin-Ciocalteu (Merck, Duc),
aluminum chloride (AlCl3; Xilong, Trung Quoc) quercetin (C15sH1007; Merck, Dtic), chloroform
(CHCl;; Xilong, Trung Qudc) va mét sb hoa chat khac.

2.2 Phuong phap nghién ciru

2.2.1 Piéu ché cao chiét

Mau duoc rira sach, cat nho va phoi khd, xay nhuyén mau kho thanh bot, sau d6 ngam voi
ethanol (96 d0) theo ti 1¢ 1:10. Sau 24 glor/lan ngam, dung dich trong binh dugc loc qua gidy loc dé
loai bo phan bot can, dem c6 quay thu hdi dung méi. Phan dich trich duoc ¢o quay dudi dung méi,
thu duoc cao tong ethanol. Mau cao dugc bao quan ¢ ngan mat ti lanh trong qué trinh str dung.

2.2.2 Phwong phdp dinh tinh va dinh leong cdc thanh phan hod hoc

Pinh tinh cic nhém hop chit: Cac nhém hop chat ¢ hoat tinh sinh hoc nhu alkaloid,
flavonoid, saponin, phenolic va tannin dugc dinh tinh bang phuong phap theo miéu ta cua Riaz
et al. (2018).
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Pinh hrong phenolic tong: Ham luong phenolic tong duoc xac dinh theo phwong phap
ctia Singleton (1999). Hon hop phan tng gém 250 pL cao chiét, 250 pL nudc va 250 pL thude thir
Follin-Ciocalteu, lic déu. Sau d6 thém vao 250 uL Na>CO3 10% roi i 30 phit & 40°C trong méay
6n nhiét. D6 hap thu quang pho ctia hon hop phan tmg duoc do & bude song 765 nm. Acid gallic
dugc str dung nhu chit chuan dé xay dung phuong trinh duong chuan. Tong ham luong phenolic
ctia cao chiét duoc tinh dwa vao phuong trinh dudng chuan acid gallic va két qua duoc biéu thi
bang miligram tuong duong acid  gallic trén moi gram trong lugng cao chiét (mg GAE/g cao chiét).

Pinh lwgng flavonoid tong: Ham lugng flavonoid tong dugc xac dinh bang phuong phap
so mau AlCl; cua Bag et al. (2015) ¢6 hi€u chinh. Hon hop phan tng gdm 200 pL cao chiét hoic
chat chuan & ndng do khao sat dugc pha trong 200 uL nude cat cho phan tng voi 40 pL NaNO;
5% 10i lac déu, sau d6 dé yén 5 phit. 40 pL AICI; 10% dugc thém vao hdn hop 1di lic déu. Sau
khi @ 6 phut thi thém 400 pL NaOH 1M va 120 pL nudc cit vao hdn hop. Hon hop phan ting duoc
do d6 hap thu quang phd & budc séong 510 nm. Quercetin dugc sir dung nhu chat chuin twong
duong. Ham luong flavonoid toan phan trong cao chiét dwoc xac dinh dua vao phuong trinh duong
chuan quercetin va két qua dugc biéu thi bang miligram twong dwong quercetin trén mdi gram
trong lugng cao chiét (mg QE/g cao chiét).

Pinh lwong alkaloid tong: Ham lugng alkaloid tong duoc thuc hién dya trén phuong phap
cuia Shamsa et al. (2008) c6 hi€u chinh. Dung dich chit chuén hodc cao chiét dugc hoa tan véi
dung moi DMSO 100%. Sau d6, thém tiép 1 mL HCI 2N va sau khi phan tng thi duoc loc bang
giéy loc dé loai bo can. Cho dung dich trén vao binh tach chiét, 1an luot thém 5 mL Bromocresol
Green va 5 mL dém phosphate (pH 4,7). Cubi cung, h6n hop duogc lic manh voi 10 mL dung dich
chloroform, sau 2 phat phan ung ¢ nhiét 4 phong tlen hanh x4c dinh d6 hip thu bang may do
quang phd & bude song 470 nm. Ham luong alkaloid tong dugc tinh dua theo dudng chuan atropine
va két qua dugc biéu thi bang miligram twong dwong atropine trén mdi gram trong lugng cao chiét
(mg AE/g cao chiét).

2.2.3 Khao sat déc tinh ¢ giai doan 2 du trimg rudi gidm

Khao sat sy anh huong ctia cao chiét dén ti 1¢ tir vong ¢ au tring giai doan 2 ctia rudi gidm
dugc thuc hién theo phuong phap cua Riaz et al. (2018). Chi tiéu theo ddi trong thi nghiém nay
gom ti 1& % rudi chét sau 7 ngay khao sat va nong do gy chét 50% (LCso).

Chuan bi méi trudng thire dn thir nghiém (30 mL) cho rudi nhu sau: Hoa tan 0,24g agar
béng 27 mL nudc cat, dun dén khi agar hoa tan hoan toan. Cho 1,35g bot bép; 1,2¢g ndm men; 2,4¢g
dudng saccharose vao hdn hop, khudy déu va dun dén khi soi 1én. Ngimg dun va dé thic in nguoi
dan, dén khoang 60°C thi cho dung dich cao chiét da pha lodng voi ethanol 96% tuong ng voi
ting ndng do: (1) cao chiét ca tim 0 - 300 mg/mL; (2) cao chiét ca chua 0 - 100 mg/mL; (3) cao
chiét 6t 0 - 12 mg/mL, cac day nong do duoc lya chon dua trén két qua khao st cua timg cao chiét,
nham luya chon ra cac diy nong d6 c6 kha ning gay doc phu hop. Chon 30 4u trung giai doan 2
cho vao mdi lo. Mdi nghiém thirc duoc 13p lai 3 1an (3 lo). Ethanol dugc sir dung lam dung moi
hoa tan cao chiét. Do d6, mot nghiém thirc ddi chimg dung méi (ethanol) voinong do tuong duong
dugc dung nham danh gi4 anh hudng riéng ciia dung moi dén sy phat trién va song sot ciia rudi
gidm (Drosophila melanogaster).

2.2.4 Khao sat anh huong cia cac cao chiét dén kha nang sinh san, sinh trudng va phat
trién ciia ruoi giam.

Céc budce chuén bi moi truong thuc an dugc thuc hién tuong ty nhu & thi nghiém trén. Cao
chiét duoc pha lodng véi ethanol 96% & ndng d6 2 mg/mL (ddi vé6i cao chiét 6t) va 75 mg/mL (ddi
v6i cao chiét ca chua va ca tim).

Khio sat anh hudng ciia cao chiét dén kha ning sinh trréng va phat trién ciia rudi gidm

Thi nghiém khao sat anh hudng ciia cao chiét dén kha nang sinh trudng va phat trién ciia
rudi gidm duya trén nghién ctru ciia Chowanski et al. (2018). Chon 5 rudi duc va 5 rudi cai méi no
trong vong 3 ngdy chua qua giao phdi. Cho giao phdi trong 48 gio, loai bo rudi bd me, gir trimg
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va dé phat trién trong méi truong thire an thur nghiém. Mdi nghiém thirc duogc lap lai 3 1an. Chi
tiéu theo ddi cua thi nghiém nay la tong sd nhong dugc hinh thanh, trong luvong nhong va con
truong thanh, tong sé rudi no, ti 18 s6 rudi c6 kiéu hinh di biét. Rudi truong thanh trong khao sat
nay duoc ky hiéu Ia thé hé F1.

Khio sit anh huwéng ciia cao chiét dén kha ning sinh san ciia rudi gidm

Thi nghiém khéo sat anh hudng cua cao chiét dén kha nang sinh san dugc xac dinh dya
trén phuong phap cua Ferdenache et al. (2019). Thi nghiém tién hanh bang cach chon 5 ru01 duc
va 5 ruoi cai & the h¢ F1 cho giao phdi trong 48 gid. Sau d6 loai bo bd me, ghi nhan sb 4u tring
hoa nhong va téng sé rudi né & doi con F2.

2.2.5 Khdo sdt khd nang van dong di chuyén ciia ruéi giam

Kha ning van dong di chuyén cia rudi gidm dugc dya trén phuong phap cua Valéria et al.
(2014). Chon 10 rudi duc & thé hé F1 va chuyén vao cac 6ng nghiém plastic c6 danh déu sin vach
6 cm tinh tir ddy dng nghiém 1én. Dé yén 10 phut cho rudi thich nghi voi diéu kién trong ong
nghiém thi tién hanh gd dong loat cac ng nghiém xudng ban sao cho rudi trong cic dng hoan toan
roi xuéng d4y. Ghi nhan s6 luong rudi di chuyén 1én vach dinh sdn 6 cm trong 10 giay.

2.3 Théong ké va xir Iy so liéu

Phuong phép xtr 1y s6 lidéu: Microsoft Excel 2013

Phuong phap thong ké s6 liéu: Phan tich théng ké s6 liéu bang phan mém Minitab version 16.
3. Két qua va thao luin

3.1 Két qua khio sat thanh phéan héa hoc

3.1.1 Két qua dinh tinh cdc hop chdt

Tir két qua Bang 1 cho thay thanh phan hoa hoc cta cao chiét 6t, ca chua va ca tim déu co
chira hop chét tannin, phenolic va flavonoid. Hop chat alkaloid khong dugc phat hién trong thi
nghiém nay & cao chiét ca chua va hop chit saponin khong phat hién ¢ cao chiét ot. Cac hop chit
nay da duoc nhidu nghién ctru chimg minh 1a c6 kha nang hd tro quéan 1y dich hai con tring hiéu qua.

Két qua dinh tinh ctia nghién ctru nay cho thay c6 su hién dién cta hop chat saponin trong
thanh phan hoa hoc. Saponin 1 hop chat co vai trd 16n trong higu qua gy doc glet chét con tring.
Piéu d6 da dugc ching minh trong két qua nghién ctru ciia Cui etal. (2019), két qua nghién ciru
da chimg minh rang saponin trong tra ¢6 tic dung manh d6i véi du tring cta loai Ectropis obliqua
gy hai trén cdy ché. Jiang et al. (2018) ciing dd chirng minh saponins chiét xuét tir vo ciy xa
phong Quillaja saponaria c6 kha nang gay doc ddi vai loai dong vat phu du Daphnia magna va
ca soc ngwa Danio rerio. Sy khac biét vé doc tinh gitra cac cao chiét ¢ thé lién quan dén sy khac
biét vé thanh phan hoéa hoc. Cac cao chiét c6 ham lugng phenolic, flavonoid hoac alkaloid cao hon
¢6 xu hudng thé hién doc tinh manh hon, cho thay cac hop chit nay c6 thé dong vai trd quan trong
trong hoat tinh sinh hoc trén rudi gidm (Drosophila melanogaster).

Ngoai ra, hop chat tannin ciing gop phan bao vé thuc vat chong lai cac dong vt va cam
g cua ching dé phan ung lai sy phd hoai ciia con tring da duoc nghién ctru & nhidu thyc vat.
Tannin c¢6 dic dugc chiét xuat tir loai Lotus pedunculatus, Lotus corniculatus, Hedysarum
coronarium, Onobrychus viciifolia, Dorycnium pentaphylum, Dorycnium ectum va Rumex
obtusifolius da 1am anh hudng dén kha ning sng sot clia trimg va au tring giai doan du cia tuyén
trung curu Trichostrongylus colubriformis (Molan et al., 2002).
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Bing 1. Két qua dinh tinh cdc hop chit cé trong cao chiét

Cao chiét Alkaloid Flavonoid Tannin Phenolic Saponin
Ot + + + + -
Ca chua - + + + +
Ca tim + + + + +

Ghi chu: (+): co hién dién, (-): chwa hién dién

3.1.2 Két qua dinh lwong cdc hop chat

Ham luong phenolic, flavonoid va alkaloid téng cua chit chuan gallic acid, quercetin
va atropine dugc xac dinh dya vao phuong trinh hdi quy tuyén tinh lan luot 1a: y= 0,0657x +
0,0075 c6 hé s6 R?=0,9978; y=0,0047x + 0,0035 c6 hé s6 R?=0,9925 va y=0,0075x + 0,0012
c6 hé s6 R?=0,9914.

Ham lugng phenolic, flavonoid va alkaloid té)ng ctia cao chiét 6t, ca chua va ca tim duge tinh
va trinh bay ¢ Hinh 1. Két qua cho thy cao chiét ca tim c6 ham lugng phenolic va alkaloid cao nhat
lan luot 1a 287,589 + 26,950 mg GAE/g cao chiét va 428,80 + 97,32 mg AE/g cao chiét. Him luong
flavonoid tong cao nhat nam & cao chiét 6t véi 220,449 + 6,435 mg QE/g cao chiét. Két qua dinh
luong budce dau xac dinh dugc cac hop chat co kha ning anh huong dén con tring tuong tu nhu cac
nghién ctru trude day, Tayal et al. (2020) da nghién ctu vé tac dong bat loi cua chiét xuat qua ngd
tim dén sy ting trudng va phat trién cua trimg Manduca sexta cho thdy ham lugng phenolic tong 1a
186,59 + 1,03 g GAE/kg cao chiét thdp hon so voi ham lugng phenolic chira trong cao chiét qua ca
chua, 6t va ca tim. Chen et al. (2018) chimg minh rang quercetin d anh huéng dén su sinh truong
va phat trién cta au trang Helicoverpa armigera. Ngodi ra, cac nhom alkaloid c6 ngudn goc tir
quinolizidine, chang han nhu cytisine va sparteine 1a nhitng chét thiic day sy chan ghét thirc an hiéu
qua, phong trir mot s6 loai dong vat an thuc vat (D'Mello et al.,1991).

Alkaloid (mg AE/g cao chiét)
Flavonoid (mg QE/g cao chiét)

a
500
ab Phenolic (ng GAE/g cao chiét)
400 l © =

o I P

100

Ham lrong (mg/g cao chiét)

0 .
Ca chua CaTim Ot
Céac loai cao chiét
Hinh 1. Ham lrgng flavonoid, phenolic va alkaloid tong trong cao chiét
Ghi chu: Cac gid tri trung binh + do léch chuan cé ki hiéu chit cdi khdc nhau trén ciing mot
cét biéu dién sw khdc biét c6 y nghia vé mdt thong ké véi mirc Y nghia 5% bang phép thur Tukey.
3.2 Két qua khio sat dc tinh trén giai doan 2 ciia 4u tring rudi gidim
Két qua khao sat kha nang géy doc cua cao chiét ot, ca chua va ca tim duoc danh gia théng
qua ti I¢ chet sau 7 ngay khao sat va néng do gay chét 50% (LCso). Két qua duoc trinh bay ¢ Bang
2. Véi s6 lugng 4 au tring gidng nhau & mdi nghiém thtrc, cao chiét c6 kha ning gy doc cao nhét 1a
cao chiét 6t, & ndong d6 12 mg/mL ghi nhén s6 au trung chét sau 7 ngay theo ddi lén dén 80% cao
gip 18 ,02 1an so v6i nghiém thire dbi chung, tiép theo & cao chiét ca tim & nong d6 300 mg/mL ghi
nhan s 4u trung chét 97% cao gap 22,02 1an so véi nghiém thirc ddi ching cudi cling cung cao chiét
ca chua 6 nong d6 100 mg/mL ghi nhan 12% cao hon 2,75 lan so véi nghiém thirc dbi chung, tir do
cho thay cao chiét 6t dat hiéu qua tot trong viéc gdy doc trén giai doan 2 cua au trung rudi giam.
Trong nghién ctru ctia Riaz et al. (2018) vé ddc tinh, thanh phan hoa hoc va kha nang uc
che enzyme cua cac loai co dai d6i voi Drosophila melanogaster. Két qua ti 1¢ tr vong ¢ au trung
rudi gidm cia cao chiét thuc vét E. prostrata & ndong d6 30% la 51,64% va nong do gy chét 50%
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14 27,76% thap hon so v6i nghiém thic sir dung cao chiét ctia qua 6t va ca tim. Diéu nay cho thay
cac hop chat sinh hoc khong chi hién dién ma con co thé dong vai tro truc tiép trong viée quyét
dinh mirc dd doc tinh cta cac cao chiét.
Bing 2. Ti 18 chét clia rudi gidm sau 7 ngay khio sit (%) & cao chiét &t

Cao chiét Nong d (mg/mL) Ti 1¢ 4u trung chét sau 7 ngay (%)
0 4,44 °+5,09
2 20,00 ¢+ 5,77

) 4 21,11+ 6,94

Ot 6 22,22+ 5,09
8 51,11°+5,09
10 72,22 % + 13 47
12 80,002+ 17,32
0 4,44 ¢+ 5,09
50 8,89+ 5,09
100 57,78+ 2411

Ca tim 150 57,78 ® £ 19,53
200 86,67 * + 10,00
250 88,89 2 + 13,89
300 97,78 * £ 3,85
0 4,442+ 5,09
20 5,562+ 1,92

Ca chua 40 7,78 2+ 5,09
60 7,782+ 1,92
80 11,112+1,92
100 12,222+ 1,92

Ghi chu: Cac gia tri trung binh £ do léch chudn ¢é ki hiéu chir cdi khdc nhau trén cung mot
cot biéu dién su khdc biét co Y nghia vé mat thong ké voi mirc Y nghia 5% bang phép thir Tukey.

33 Ket qua khao sat anh hwéng cua cac cao chiét dén kha ning sinh san, sinh truéng
va phat trién ciia rudi glam

3.3.1 Két qua khdo sdt dnh hwong cia cao chiét dén khd ndng sinh truéng va phdt trién

Khao st anh huong ciia cao chiét dén kha ning sinh truéng va phat trién trén dbi twong
rudi gidm, nham xéac dinh cac cao chiét tir ba loai thuc vt anh huong dén hinh thai va sinh 1y cta
rudi gidm, két qua dugc thé hién qua biéu do 0 Hinh 2 cho théy nghiém thirc c6 kha nang gay doc
dén kha ning sinh truong va phat trlen ctia rudi gidm thap nhat 1a cao chiét ca chua, tiép theo 1a
cao chiét 6t va cao nhit 1a ca tim. S6 4u tring duoc hda nhong nudi trong moi truong co bd sung
cao chiét 6t thap hon 2,43 1an; cao chiét ca chua thap hon 9,05 1an va ca tim thap hon 2,4 lan so
v6i nghiém thirc ddi chimg. Nghién ctru ctia Chowanski et al. (2018) vé dic tinh diét con tring
cua chiét xuat Solanum nigrum va Armoracia rusticana trén sy sinh san va phat trién cua
Drosophila melanogaster, ket qua cling da ching minh ca 2 cao chiét déu lam giam sb luong 4u
trung hoa nhong va tong so rudi nG so voi nghiém thirc d6i ching.

Két qua theo ddi s6 rudi dugc nd tir du tring cho thdy s6 rudi nd khi nuéi trong méi truong c6
b6 sung cao chiét 6t thip hon 2,93 lan; cao chiét ca chua thip hon 7,09 lan va ca tim thap hon 3,01 lan
so voi nghiém thirc d6i chimg. Ngoai ra, vong doi cia rudi gidm & nghiém thirc chira cao chiét ciing ¢6
sur khac biét so voi ddi chimg. Nghiém thirc d6i chiing kéo dai 10-11 ngay, con ¢ nghiém thirc ¢6 chira
ca tim va 6t kéo dai tir 11-12 ngay (chdm hon so véi ddi chig 1-2 ngay) va ¢ nghiém thirc chira ca chua
kéo dai 13-14 ngay (chdm hon 3 - 4 ngay so v6i dbi ching) Su chdm phat trién c6 thé do cac hop chat
sinh hoc 1am réi loan hormone bién thai (juvenile hormone va ecdysteroid) va tic ché enzyme tiéu hoa,
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tir 46 1am giam hap thu dinh dudng. Qua d6 cho thiy cao chiét tir qué ca chua, ca tim va 6t khong chi
anh huong dén kha nang sinh san ma con trc ché vong doi sinh truong cua rudi gidm. Két qua phu hop
voi nghién ctru cia Peres et al. (2017), cac chiét xudt cua loai Alibertia intermedia va Alibertia sesilis
gay ra ty 18 tir vong cao hon va kéo dai thoi gian ctia giai doan 4u tring Plutella xylostella L. 1an luot 1
3,11 va 2,35 ngay so voi dbi chimg. Trong mot nghién ctru cia Cardenas-Ortega et al. (2015) ciing chimg
minh rang chat chiét xuét tir Salvia ballotiflora kéo dai thoi gian giai doan au tring Spodoptera frugiperda
thém 30,5; 8,0; 5,5; 5,5 ngay & néng do 600; 400; 120 va 80 pg/mL so v6i ddi chimg.
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Hinh 2. Két qua khao sat sw anh huong cuia cac cao chlet dén kha ning sinh trudng va phat
trién ciia rudi glam

Ghi chu: Cac gia tri trung binh + do léch chuan ¢6 ki hiéu chir cdi khdc nhau trén cung mot
cét biéu dién sw khdc biét c6 y nghia vé mdt thong ké voi mirc y nghia 5% bang phép thir Tukey.

Két qua khao sat & Hinh 3 cho thdy trong lugng nhong can duoc sau 7 ngay khao sat & moi
trudng c6 chira cao chiét 6t (1,82 + 0,02 mg) va ca chua (1,91 + 0,02 mg) nhe hon so véi dbi chimg.
Su giam trong luong co thé 4u tring quan sat dugc phu hop voi phat hién trude do trong nghién ciu
ctia Corio et al. (2013), két qua da chimg minh rang trong luong co thé 4u trung cta cac loai Drosophila
khac nhau do tac dung cua alkaloid c6 trong thuc vat noi au trung phat trién da 1am anh huong dén cac
qué trinh chuyén héa cia chuing khi tiép xac. Nghién ctru gan day cua Shu et al. (2018) vé anh huong
cta azadirachtin dén sy phat trién Spodoptera litura cling cho thay su giam kich thudc ciia du tring
khi duoc xir Iy bang azadirachtin, khdi lugng du tring ndy ciing giam 43,4% so véi ddi chimg.
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Hinh 3. Két qua khao sat anh hwéng cua cao chiét dén trong lwgng nhong va con trudéng
thanh ciia rudi giam
Ghi chu: Cac gia tri trung binh + do léch chuan ¢6 ki hiéu chir cdi khdc nhau trén cung mot
cét biéu dién sw khdc biét c6 y nghia vé mdt thong ké véi mirc y nghia 5% bang phép thir Tukey.
Trong mdi trudng thirc dn cb chira cao chiét 6t, ca chua va ca tim déu xudt hién kiéu hinh
di biét & do1 con vai ti 1€ phﬁn tram tuong ung la 8,67 + 2,08; 1,67 + 1,53; 5,33 = 1,53 con. Két
qua da chi ra mdt s6 kiéu hinh di biét chéng han nhu: kich thuéc co thé nhé hon, bung nhd lai, chu
yéu & canh ciia rudi gidm bi cao chiét 1am canh dinh vao nhau, ngin va teo lai anh hudng dén kha
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nang van dong. Két qua nay ciing phu hop véi nghién ctru ctia Peres et al. (2017), nhiing thay d6i
hinh thai da duoc quan sat thiy & Plutella xylostella L. khi dugc xir 1i bang chiét xuét tir loai
Alibertia sesilis va Alibertia intermedia. Con truéng thanh qua xtu 1y bang Alibertia sesilis c6 doi
canh bi teo lai. Trong nghién ctru ctia Sosa et al. (2019) cho thay giai doan nhong Amblyomma
cajennense dudi sy anh hudng cua cao chiét tr Vernonanthura nebularum da bi di tat & nguc va
bung hodc giai doan Au trung - nhong 10t xac khong hoan toan va mot sb con con sét lai bi di tat
vé canh & giai doan truong thanh, din dén khong thé giao phdi.

3.3.2 Két qua khdo sdt dnh huwdng cia cao chiét dén kha nang sinh san ciia rudi giam

Vi ndng d6 cao chiét sir dung 1an luot 13 2 mg/mL ddi véi cao chiét 6t, cao chiét ca chua
va ca tim (75 mg/mL). Két qua khao sat & doi con F1 cho thiy cao chiét 6t gdy anh huéng cao
nhét, 1am giam kha nang sinh san dan dén tong s6 4u tring hoa nhong thap hon 1,98 1an so véi
nghiém thirc ddi chtng (Hinh 4). Két qua trén pht hop véi nghién ctru ciia de Souza et al. (2021)
da ching minh tinh dau tir ba loai thuc vat Baccharis calvescens, Baccharis mesoneura va
Baccharis oblongifolia 1am giam kha nang sinh san cua ruéi Drosophila suzukki t61 43% so voi
d6i chimg. Nghién ciru di chimg minh rang vige xur ly noéng do (LC2s/LCso) Azadirachitin 1én au
trang Drosophila melanogaster da 1am giam s6 lugng trimg, anh huong tiéu cuc dén kha nang sinh
san cua con cai con song khong chi thong qua hién tuong gy chét tryc tiép & nhimg ca thé tiép
xuc, ma con thong qua tac dong chuyen hé ddi véi cac ca thé F1 ma khong bao gid tlep xuce truc
tiép v6i chiing. Ngoai ra, viée diéu tri bang azadirachtin & loai Anopheles stephensi da dan dén cau
trac budng tru:ng bat thuong véi su nglmg hoan toan qué trinh sinh trang, sy hinh thanh té bao sinh
tinh va suy giam su hinh thanh vo vitelline, ciing nhu su thoai héa té bao nang (Lucantoni et al.,
2006). Sy suy giam kha nang sinh san c6 thé do anh huong cua cac hop chat nay 1én hé noi tiét,
dic biét 1a cac hormone diéu hoa qua trinh phat trién tring. Buong tring nhitng con cai cua loai
Heteracris littoalis dugc xu ly bang azadirachtin ciing cho thiy co sy co rat hoan toan cung vai su
phat trién ctia té bao trimg bi kim him, ngoai viéc phéan hity ti thé va pha hity té bao nang (Ghazawi
et al., 2007). Do d6, kha ning sinh san giam c6 thé lién quan dén tac dung ddi khang cua
azadirachitin d6i véi cac hormone chinh gdy ra sy kiém soat trong qua trinh sinh san
(JH/Ecdysteroid) (Bezzar-Bendjazia et al., 2016).
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Céc loai cao chiét
Hinh 4. Anh huéng ciia cao chiét dén kha niang sinh san cia rudi gidm

Ghi chu: Cac gia tri trung binh + dg léch chudn cé ki hiéu chir cdi khdc nhau trén ciing mot
cét biéu dién sw khdc biét c6 y nghia vé mdt thong ké voi mirc y nghia 5% bang phép thu Tukey.

3.4 Két qua kiém tra kha nang van dong di chuyen ciia rudi giam

Hiéu qua gdy anh hudng dén kha ning van dong cua ting loai cao chiét ¢ rudi gidm
trudng thanh duge xéc dinh dya trén chi tiéu sb lugng rudi di chuyén 1én trén khéi vach 6¢cm
& mdi nghiém thirc trong 10 gidy dugc ghi nhan ¢ Hinh 5. S6 luong rudi di chuyén qua vach
dinh mtrc & moi truong cd chira cao chiét ca chua, ca tim va 6t thap hon voi ddi chimg 1an luot
la 6,67 £1,16; 6,00 + 1,00; 4,33 £ 0,58 con.

Song song v&i cac thong sb nghién ctu hanh vi van dong, hoat dong cua
acetylcholinesterase (AChE) ciing dugc danh gia vi acetylcholine 1a chat dan truyén than kinh
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kich thich chinh ctia hé than kinh trung wong cén tring (Kim & Lee, 2013). Su trc ché AChE
1am ton hai dén qua trinh thiy phan, dan dén su tich tu chat din truyén than kinh trong khép
than kinh (Cali¢ et al., 2006). Nhiéu nghién ctru khac vé cac tac nhan gy doc hai chéng han
nhu totenone, paraquat va organophosphorus cho rang nhitng tac nhan ndy c6 thé dan dén su

trc ché AChE, 1am mét can bang ndi moi, gy nhiéu rdi loan héa than kinh va hanh vi than kinh
(Da Silva et al., 2006).
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Hinh 5. Kha ning vin dong di chuyén ciia rudi giam

Ghi chu: Cac gia tri trung binh = do léch chuan ¢é ki hiéu chir cdi khdc nhau trén cung mot
cét biéu dién sw khdc biét c6 y nghia vé mdt thong ké voi mirc y nghia 5% bang phép thir Tukey.
4. Két luan va Kkién nghi

4.1 Két luan

Két qua nghién ctru cho thiy qua cua 3 loai thyc vat 6t, ca chua, ca tim c6 chira cac nhom
hoat chét c6 hoat tinh sinh hoc dugc nhiéu nghién ciru chimg minh 13 ¢6 hiéu qua trong viéc phong
tri con trung nhu flavonoid, polyphenol, alkaloid, saponin, tannin. Két qua dinh luong cho thay
cao chiét ca tim c6 ham lugng phenolic va alkaloid tong cao nhat, trong khi d6 cao chiét 6t c6 ham
luong flavonoid tong cao nhat. Cac cao chiét clng gy doc hiéu qua 1én au tring & giai doan 2,
anh huong den kha nang sinh truong va phat trién, dic biét 1a gay han ché kha nang van dong di
chuyen o ru01 gidm. Véi cac két qua nghién ctru tir qua ctia 3 loai thuc vat, c6 thé ing dung khai
thac toi rru tiém ning cua cac loai thyc vat nay ¢ nhiing bo phén khac. Str dyng m6 hinh ruoi giam
dé thir nghiém doc tinh ctia cac loai thuc vat khéc, tir d6 tim kiém thém ngudn hop chat sinh hoc
moi c6 kha nang phong trir con trung hi¢u qua.

4.2 Kién nghi

Nghién ciru cho thay cac cao chiét tir cac loai thudc chi Solanum c6 tiém ning trong viée
phat trién cac ché pham trir sdu sinh hoc. Tuy nhién, can ¢ thém cac nghién ctru chuyén sau dé
danh gia hiéu qua trén cac d6i tugng con tring gay hai thyce té va 1am 16 co ché tac dong.

Nghién ctru chi dugc thuc hién trén mo hinh rudi gidm (Drosophila melanogaster), do do
can ¢ thém cac nghién ctru trén cac ddi tuong sinh hoc khac dé danh gia tinh tmg dung thuc tién.
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