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LOI CAM DOAN
T6i xin cam doan dé tai nghién citu trong ludn van ndy la cong trinh nghién
ciru cua toi dua trén nhitng tai liéu, s6 lidu do chinh t6i tw tim hiéu va nghién cuu.
Chinh vi vdy, cdc két qua nghién ciru ddm bdo trung thuc va khdch quan nhat.
Pong thoi, két qua nay chwa tirng xudt hién trong bat cir mét nghién ciru nao. Cdc
6 lidu, két qua néu trong lugn van la trung thuc néu sai t6i hoan chiu trach nhiém

truoc phap luat.

Tac gia luan van

TRAN NGOC ANH MINH



LOI CAM ON

Loi dau tién, toi xin bay to 1ong biét on sau sic dén thdy PGS. TS. Pham
Hitu Thién va thay TS. Nguyén Hoang Diing, |4 nhitng nguoi di truc tiép hudng
dan va hd tro toi trong subt qua trinh thyc hién nghién ctru. Sy dinh hudéng va
nhing trao d6i chuyén mén tir quy Thay l1a vé clng quy bau.

T6i ciing xin gui 101 cam on dén thay TS. Than Qudc An Ha cing cac Anh
Chi dong nghiép tai phong Cong nghé Plasma va Vat 1y tinh toan, nhiing ngudi da
luén déng hanh va hd tro tdi trong qua trinh thi nghiém, 14 mot phan khong thé
thiéu dé nghién ctru dugc hoan thanh.

To1 cling xin gui 101 cdm on chan thanh té1 Ban Lanh dao Vién Khoa hoc Su
song (tién than 13 Vién Sinh hoc Nhiét d6i); Vién Cong nghé Tién tién (tién than 13
Vién Khoa hoc Vat liu ung dung) — Vién Han 1am Khoa hoc va Cong nghé Viét
Nam di tao diéu kién dé qué trinh hoc tap, trau ddi kién thirc cling nhu thyc hi¢n
cong viéc chuyén mon cua toi dugc tién hanh thuan loi.

Xin cam on Hoc vién Khoa hoc va Cong nghé — Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, dic biét 1a Ban Giam ddc, phong Pao tao, cic phong chirc
nang va quy Thay C6 da tao dicu kién thuan lgi cho tdi trong suét qua trinh hoc tap
va nghién ciu.

Cubi cung, xin cam on gia dinh va ban bé 12 nhimg nguoi da ludn bén canh
dong vién va tao diéu kién cho tdi trong sudt qua trinh hoc tap.

Mot lan nira, xin chan thanh cam on!
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MO DAU

Gao 1a mot trong nhirng loai ngii cdc phd bién nhat, dugc trong trén hon 158
triéu hecta dét trén toan thé gidi va la luong thyc chinh cho hon mot nra dan )
toan cau [1]. Trong d6 Viét Nam dugc xem 1a qudc gia san xuét va xuit khau gao
hang dau, ndi tiéng v6i nhidu san phdm chit lugng cao duoc wa chudng trén thi
truong qudc té. Tuy nhién, san xuit va bao quan gao van phai ddi mait véi nhiéu
thach thire, dic biét 1a van dé that thoat sau thu hoach do con trung gay hai.

Theo théng ké cua Mesterhazy va cong su, mdi nim c6 téi 421 triéu tin ngi
cOc trén toan cau bi that thoat trong qua trinh bao quan, giy thiét hai ddng ké vé
kinh té va an ninh luong thuc [2]. Trong s6 cic loai con tring giy hai, mot gao
(Sitophilus oryzae Linnaeus, 1763) duoc xem la tac nhan chinh, khong chi lam hao
hut t6ng khdi lwong ma con anh hudng nghiém trong dén chat luong va thanh phan
dinh dudng hat trong qua trinh sinh truéng va phat trién, qua d6 1am giam gia tri
thuong mai ctia san pham. Cung v4i su bung nd dan sd, viéc phat trién nén nong
nghiép bén viing bao gom cai thién ning suat va giam thicu that thoat nham dam
bao ngudn cung cap luong thuc 13 mot vin dé mang tinh cip thiét.

Phuong phap kiém soat mot gao truyén théng nhu sir dung hoa chit mic du
c6 hiéu qua cao va don gian, nhung lai giy ra nhiéu tic dong tiéu cuc dén moi
truong, anh huong dén sirc khoe do ton du trong san pham ciing nhu gia ting kha
ning khang thudc ctia con tring giy hai trong qua trinh bao quan. Do do, viéc tim
kiém céc giai phap thay thé an toan, hiéu qua va than thién véi moi truong 1a mot
yéu cdu cip bach trong linh vuc bao quan sau thu hoach. Trong bdi canh d6, cong
nghé plasma lanh ndi 1én nhuy mot giai phap thay thé tiém niang voi tinh an toan,
than thién ciing nhu kha ning ap dung trén quy mé 16n. Mot sé nghién ctu da
chtrng minh hiéu qua kiém soat nhiéu loai con tring gay hai ciing nhu cac tic dong
tich cuc ciia cong nghé nay dén tinh chat hoa 1y ngii cbe. Tuy nhién, cac danh gia
sau hon vé tac dong cua plasma lanh dén mot gao, dac biét trén cac giai doan phat
trién ¢ cac diéu kién van hanh plasma khac nhau ciing nhu dap Gmg sinh hoa cua
ching con kha han ché.

Trén co s& d6, nghién ciru “Panh gia tac dong cta plasma lanh dén mot gao
(Sitophilus oryzae) trong diéu kién phong thi nghiém” duoc thyc hién nham khao
sat kha niang kiém soat mot gao & cac giai phat trién khac nhau ciing nhu lam rd co
ché tac dong cua plasma lanh trén dbi twong mot gao trudng thanh, tir d6 cung cap
co s& khoa hoc cho viéc tng dung cong ngh¢ nay trong bao quan mdt cach hiéu

qua, an toan va than thién véi moi trudong.



Muc dich nghién cau

Panh gia kha nang tiéu diét mot gao & cac giai doan phat trién caa plasma
DBD sir dung khong khi ciing nhu tac dong cia diéu kién xtr Iy nay dén mot s6 dap
ung sinh hda cua mot gao.

Noi dung nghién ciru
- Noi dung 1: Xay dung hé thdng plasma lanh cho danh gia hiéu qua diét mot.
- Noi dung 2: Phan tich mét sé dic trung 1y hoa cua hé plasma lanh.

- Noi dung 3: Khao sat hiéu qua diét mot gao & cac giai doan phat trién khac nhau
cua hé plasma lanh.

- Noi dung 4: Khao sat anh huong caa hé plasma lanh dén mot sé dap ang sinh hoa
cia mot trudng thanh.

Nhirng dong gép cia luan van
Két qua cua dé tai cung cép thong tin vé:

(1) Ché tao hé théng tao plasma lanh phii hop cho dinh hudéng tiéu diét con tring
cho bao quan néng san;

(2) Tac dong cua thanh phan va ham lugng cac chat sinh ra trong plasma lanh
dén hiéu qua tiéu diét mot gao & cac giai doan phat trién khac nhau;

(3) Hiéu duoc co ché gay chét & mot gao khi tiép xtc vai plasma lanh;

(4) La co s dé phat trién cdng nghé xanh trong xir Iy va bao quan gao va mot s6
loai ngii cdc khéac trong qué trinh bao quan.



Chuong 1. TONG QUAN NGHIEN CUU

1.1. TONG QUAN NGU cOC

Ngii cbc 12 mot ngudn luong thuc quan trong trong doi sdng ciia con ngudi,
cung cip doi dao dinh dudng thiét yéu nhu carbohydrate, protein, vitamin va
khoang chat dé duy tri niang luong ciing nhu cic chiic ning sinh 1y binh thuong
trong co thé. Bén canh d6, hoat dong san xuét luong thuc ciing dong gop dang ké
vao su 6n dinh x3 hoi va phat trién kinh té. Trong do6, gao, lta mi va ngd 1a nhiing
loai ngli cdc chinh duge san xuét va tiéu thu rong rai tai nhiéu noi trén thé gio1. Gao
va laa mi chu yéu duoc trong ¢ cac nude dang phat trién & Chau A, trong khi ngd
duogc trong & Chau Phi, Chau A ciing nhu Nam va Trung My [3]. Tai Viét Nam, san
xuat lua gao dugc xem 13 ngudn thu nhap chinh cua nhiéu ho gia dinh, véi 7,3 triéu

tan duoc xuat khau vao nam 2022 [4].

Bén canh phat trién cac chién luogc nang cao san luong va chét luong, thét
thoat sau thu hoach ¢ ngii cdc ciing tré thanh mot van dé thu hat nhidu sy quan tam.
Do céc han ché trong k¥ thuat va cong tac bao quan, ton thit & ngii cde co thé 1én
dén 15 — 25 % (2018) hay 421 triéu tin (2020) trong sudt qua trinh bao quan [2, 5].
C6 nhiéu tac nhan gy ra sy that thoat ngii cc co thé ké dén nhu sy phat trién cua vi
sinh vat (Aspergillus sp., Penicillium sp., Fusarium sp.) hay con trung thudc cac chi
Sitophilus, Rhyzopertha, Trogoderma, Sitotroga, va Tribolium,... Trong d6 mot gao
(Sitophilus oryzae) thudc chi Sitophilus dugc xem 14 tac nhin chu yéu [6]. Ngoai
cac yéu t6 moi truong nhu nhiét do va do am, cac dic tinh cua ngil cdc sau thu
hoach ciing doéng gop vao su phat trién ctia con tring giy hai, lién quan dén thanh
phﬁn héa hoc va tuong tac cua vi sinh vat. Vi du, ham luong dinh dudng cao nhu
protein va chat béo lam cho hat d& bi tin cong hon boi cac loai mot hai [7]. Bén
canh do6, su hién dién cua cac hop chit hitu co dé bay hoi san c6 & gao hoic téng
hop bai vi sinh vét co thé duoc cam nhan boi nhiéu loai con tring nhu Sitophilus
oryzae hay Rhyzopertha dominica, din dén su dinh hudng va tin cong cta ching
trén hat trong qua trinh luu trit [8, 9].

1.2. TONG QUAN MOQT GAO
1.2.1. Phan loai va dic diém hinh thai
Mot gao dac biét phé bién & céc vung nhiét ddi, can nhiét déi va Am ap.
Chung c6 thé phat trién trén nhiéu loai ngii cdc va san pham tir ngii cdc nhung chi
yéu 1a trén hat gao (Oryzae sativa). Nhiét do t6i wu cho sy sinh truéng va phat trién
clia mot gao nam trong khoang 25 — 35 °C & d6 am 70 — 75 % [10, 11]. Mot truéng

thanh c6 thé bay ra cac canh dong va tin cong lta gao trudc khi thu hoach hoic lay
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nhiém chéo trong kho chura [12, 13]. Theo hé théng NCBI taxonomy, mot gao dugc

phan loai nhu sau:
Gi61: Animalia
Nganh: Arthropoda
Lop: Insecta
B§: Coleoptera
Ho: Curculionidae
Chi: Sitophilus
Loai: Sitophilus oryzae
Danh phép hai phan: Sitophilus oryzae Linnaeus, 1763

Mot gao trudng thanh cé than dai 3,0 — 4,0 mm, bé ngang 1,0 — 2,0 mm véi
mau nau xam hodc den, phan dau c6 voi kéo dai 1 mm, c6 miéng & cudi voi. Cé mot
d6i rau hinh dui duc v6i ba d6t cudi phinh to. Trén canh cting c6 dém mau vang
nhat hodc cam, c6 nhiéu 16 rd hinh elip xép theo cac ranh doc, dudi canh cimg cd
mang phat trién. Au tring mot c¢6 chiéu dai trung binh tir 0,5 — 3,0 mm, ¢ mau
trang duc dén vang nga tiy thudc vao giai doan phét trién véi dic diém chung 13
kha ning di chuyén han ché do chua c6 su phat trién day du cua chi [14].

1.2.2. Vong doi va anh hwéng ciia mot gao dén chat lweng gao

Sitophilus oryzae trai qua cac giai doan: Triing, au trung (gém 4 giai doan
nho), tién nhong, nhong va truang thanh. Mot truang thanh s& bat dau giao phdi sau
khoang 3,6 ngay chui ra khoi hat. Ban dau, cé thé cai ding voi tao mot hd trén bé
mat hat sau d6 dé trang va lap lai bang dich tiét tir budng trimng, dich tiét nay nhanh
chong dong lai dé bao vé trang bén trong. Trang s& né thanh au tring sau 1 dén 3
ngay tly thudc vao nhiét dd méi truong. Au tring trai qua bon giai doan nho, trong
d6 au trung cap 1, 2 va 3 chiém thoi gian trung binh 5 ngay, giai doan au tring cap 4
kéo dai hon trong khoang tir 6 dén 10 ngay. Giai doan tién nhong tiép dién véi thoi
gian kha ngan (1 dén 3 ngay) sau d6 chuyén sang nhong va tré thanh ca thé hoan
chinh sau khoang 33 ngay (xem hinh 1.1). Sitophilus oryzae truéng thanh méi tiép
tuc & trong hat cho dén khi 16p vo du cimg cap sau d6 mai thoét ra ngoai. Ca vong
doi ciia mot gao thuong kéo dai trong khoang 39 dén 114 ngay tdy thudc vao nguon
thize an, d6 4m va nhiét d6 méi truong. Tudi tho trung binh & ca thé duc 1a 61 ngay
trong khi véi cé thé céi 1a 81 ngay véi khoang 54 tritng dugc dé trong sudt vong doi
cua chang [11].
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Hinh 1.1. Céc giai doan phat trién cua Sitophilus oryzae [14].

Mot ¢ giai doan truong thanh va chua truong thanh duc khoét ca bén trong
va bén ngoai hat, 1am giam dang ké trong lugng va gié tri dinh dudng, ciing nhu giy
6 nhiém bai phan, kén va xéac (hinh 1.2). Bén canh d6, phan noi nhii bi pha hiy boi
giai doan au tring ciing gay anh hudng dén ti 16 nay mam cuaa hat giéng [15]. Ngoai
ra, ching con la vat trung gian truyén bénh va tao diéu kién thuan lgi cho céc loai
con tring va nam tha cap phét trién, gay kho khin cho viéc bao quan ngii cc sau
thu hoach [16, 17]. Trung binh mdi ca thé mot truang thanh véi thoi gian song tir 4
— 5 thang c6 thé tiéu thu tir 10 — 25 g hat, do dé, véi téc do sinh san nhanh chéng va
kha ning gay nhiém cao lam cho qué trinh bao quan cac san pham ngii c¢ va hat
giong sau thu hoach tré nén kho khan [18].

J

Hinh 1.2. Hat gao bi duc khoét boi mot gao: (A) hat gao c6 4u trung bén trong, (B)
hat gao bi nhim nim sau duc khoét bai mot
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1.3. MQT SO PHUONG PHAP XU LY MQT GAO VA CO CHE TAC PONG
Kiém soat mot gao 1a mot khia canh quan trong trong viéc duy tri chat
luong va ngan ngura thiét hai kinh té cho cac san pham ngii c6c luu trir. Nhiéu
phuong phap khac nhau di dugc nghién ciu va st dung dé quan Iy loai mot hai nay,
tir cAC giai phap dua trén thuc vat dén céc bién phép can thiép cong nghé tién tién.
Trong tam [a tim ra cac bién phap kiém soat hiéu qua, than thién véi méi truong va
bén vimg dé giam thiéu tac dong tiéu cuc cua chat hda hoc tong hop dbi vai sic

khoe va moi truong.

e Sir dung héa chat: Pay 1a phuwong phap khir tring don gian va dugc st dung
pho bién tai cac co so luu trit nhu kho théc, gao hay nha méy xay xat. Gao
thudng duoc xir 1y voi cac héa chat dang khi trong budng kin nhu phosphine,
methyl bromide. Tuy nhién, cdc hoa chit ndy dd bit dau bi cAm st dung tai
nhiéu nudc do cic tic dong tidu cuc dén moi trudng va stc khoe con nguoi
[19, 20]. Trong khi d6, mot sd loai thudc trr sdu téng hop nhu
organophosphate, carbamate hay pyrethoid ciing 13 nhiing loai thudc pho
bién vai tac dong chii yéu trén hé than kinh hay gay doc trén con tring [21,
22]. Tuy nhién, hiéu qua cia cac loai thudc trir sau tong hop ciing dugc bao
céo 1a ngay cang suy giam do kha ning khang thudc & nhiéu loai con tring
tang cao, trong d6 bao gdm mot gao. Sy phan bd cia cac ching mot khang
cling c6 nguy co mé rdng qua nhiéu ving lanh thd théng qua hoat dong xuét
nhap khau [23]. Gan day, xu 1y ozone da dugc nghién ctru va tng dung nhu
mot phuong phép tiém ning nho tinh hiéu qua va an toan hon so véi cac hoa
chat truyén thong, tuy nhién can thoi gian 0 dai dé dat hiéu qua t6i wu [24,
25].

e Ung dung cong nghé nano: Trong nhitng nim gan diy, cong nghé nano da
n6i 1én nhu mot cong cu diy hia hen dé kiém soat cac loai Sitophilus sp.
Nhiéu nghién ctru di kham pha hiéu qua cta cac hat nano khac nhau, bao
gém kém, silica, bac va cac cong thuc nano dya trén tinh dau trong viéc kiém
soat cac loai gdy hai nay [26]. Cac hat nano mang lai nhirng loi thé nhu ting
do on dinh, tdng cuong hoat dong diét con trung va tiem nang quan ly dich
hai bén viing. Vi duy, cac hat nano kém oxit, khi dugc st dung dé cb dinh cac
enzyme chitinase, da cho théy hoat dong diét con trung dang ké ddi vai
Sitophilus zeamais bang cach pha v& cac hoat dong clia enzyme dudng rudt,
dan dén cai chét cua con trung [27]. Tac dong cua hat nano oxit nhom (Al203
— NP) trén S. oryzae ciing da dugc khao sat vai ty 1€ tir vong tang theo thoi

gian tiép xtc v6i Al,03 — NP, Hiéu qua t6i uwu duge bao cdo nim & mirc 8 000
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mg AlO3 — NP/ kg hat lta mi sau 7 ngay tiép xtc. Tuy nhién, tinh an toan
clia cac san pham sau xr 1y cac hat nano d6i voi sitc khoe con ngudi van can
dugc danh gia thém [28].

e Su dung cac hop chét tir thue vat dudi dang tinh dau hodc bot cling duogc
nghién ctu cho muc tiéu kiém soat mot gao. Bot tu hat thau dau (R.
communis), hat neem (A. indica), nghé (C. longa) hay tinh dau tir qué (C.
cassia), toi (A. sativum), khuynh diép (E. camaldulensis)... da dugc bao cao
v6i kha ning diét mot cao. Tuy nhién, phuong phap nay van can dugc danh

gia sau hon dé han ché cac anh huong dén mui vi san pham [29, 30].

e Su dung nhiét: Nhiét d0 cao co thé gay chét hodc ¢ tac dung xua dudi mot,
duogc thé hién 16 rang nhat thong qua phuong phap phoi hodc say laa truyén
théng trude khi xay xat. Tu do, mdt ) nghién ctru tan dung nhiét tor mat troi
hay song radio tan sb cao da duoc nghién ctru, voi muc nhiét giao dong tir 40
— 49 °C dé kiém soat mot. Mic du vay, cac muc nhi¢t nay khong cé tac dung
trong viéc ti€u di¢t mot gao, trong khi nhiét 46 qué cao lam gidam dang ké do

am hat, gdy ra tinh trang gdy/v& ndi nhii [31, 32].

e Chiéu xa ciing dugc xem la mot phuong phap thay thé kha dung nham giam
thiéu sir dung hoa chat doc hai trong xu 1y con tring. Mot s6 bao cdo cho
théy chiéu xa gamma dugc xac dinh l1a cé hi€u qua trong viée ti€u diét mot
truong thanh va ngén chén su sinh sdn ctia ching ma khong gay anh huong
dang ké dén chat luong gao. Tuy nhién, cac k¥ thuat nay doi hoi cac thiét bi
phuc tap, ngudén nhan lyc c6 chuyén mén ciing nhu can duge trang bi bao ho
nghiém ngat dé dam bao hiéu qua ciing nhu tinh an toan [33-35].

1.4. TONG QUAN PLASMA LANH
1.4.1. Khai niém va phan loai

Thuat ngit 'plasma’ dé cap dén mot trang thai cta vat chat khi cac khi bi ion
hoa hoan toan hay mét phan khi duoc cung cip ning luong théng qua nhiét do cao
hay truong dién tir, voi cic san phidm bao gdm photon, ion va electron ty do ciing
nhu cac nguyén tir ¢ trang thai co ban hoac kich thich véi dién tich trung hoa [36].
Plasma thuong dugc phén loai 1a “plasma ndng” khi electron va cac loai khi khac &
trang thai cin bang nhiét dong, va “plasma lanh” hay “plasma khong nhiét” khi
chung ton tai & trang thai khong cin bang. Trudc ddy plasma lanh duoc tao ra trong
diéu kién 4p suat thap, yéu cau thiét bi bd sung trong qua trinh van hanh lam gidi
han tiém ning ing dung ctia cong nghé ndy. Tuy nhién, nhiing tién bo gan day trong

k¥ thuét plasma d3 cho phép tao ra plasma lanh & ap sut khi quyén, din dén viéc
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ting cudng nghién ctru vé plasma lanh trong nhiéu linh vyc khoa hoc doi séng.

C6 nhiéu loai hé théng tao plasma lanh khac nhau dugc st dung cho nhiéu
muc dich bao gom corona plasma, plasma vi song, plasma tan sé vo tuyén, plasma
ghép cip cam ung... Trong sd d0, plasma phéng dién rao can dién méi dugc sir
dung nhiéu nhét trong cic nghién ctru xtr 1y thuc phim. Hé théng nay thuong duoc
van hanh voi nguén dién &p cao dé tao ra dong dién plasma gitra hai dién cuc dugc
ngan cach boi mot 16p rao di€n moéi. Trong d6 vat li€u di¢n moi (vi du nhu gém,
thuy tinh) dong vai tro tao ra rao can cho qua trinh phong dién, dam bao qua trinh
tao tia plasma dong déu va d& kiém soat hon. So v6i cac hé théng plasma khéc,
DBD dugc bao cao v6i kha ning van hanh dé& dang trong diéu kién ap suat khi
quyén & nhiét do twong d6i thip, mot vu diém quan trong trong xt 1y cac loai san
pham nhay cam v&i nhiét. Bén canh d6, hé théng nay ciing cho thiy su can bang t6t
gifra tbc do xur 1y va hiéu qua tiét kiém ning luong, déng thoi than thién véi moi
truong, nhd d6 mé ra tiém ning tng dung trén quy mo cong nghiép, dic biét 1a

trong linh vurc xir 1y thye phim va bao quan ndéng san sau thu hoach [36, 37].

O trang thai plasma, c6 nhiéu phan tr duoc hinh thanh trong pha khi, ching
tuong tac voi nhau va voi cac phan tir khi xung quanh dé kich hoat cac phan tng
day chuyén, dan dén su gia ting nhanh chong cac gdc oxygen/ nitrogen hoat dong
(ROS/ RNS) c6 thoi gian t6n tai ngin nhu gdc hydroxyl (+«OH), anion superoxide
(+O2"), peroxynitrite (ONOO"), hay oxygen nguyén tir. Trong khi d6, mot sé ROS/
RNS c6 tinh bén cao hon nhu ozone, H202, hay NO; ciing dugc phat hién sau phong
dién plasma [38]. Nhém cac thanh phan khong bén tuy co thoi gian ton tai ngan, vi
du gbc *OH tdn tai trong khoang 200 ps, tuy nhién duoc chimg minh 1a ¢6 hiéu qua
tac dong cao dbi v4i hé théng sinh hoc [39, 40]. Bén canh do, su twong tic cla cac
gbc khong bén v6i cac phan tir khi ciing giup gia ting thanh phan va ham luong cua
RONS trong san pham khi cudi cung [41, 42].

Sy thay d6i vé thanh phan va ham luong cac hop chat sinh ra trong plasma
phan 16n dugc quyét dinh boi khi dau vao ciing nhu ciu tao ctia hé plasma. Cac loai
khi dau vao khac nhau, chéng han nhu khong khi, argon, nitrogen va oxygen, tao ra
céc loai phan g riéng biét. Vi du, cung cap khong khi cho hé plasma s& tao ra hon
hop cac goc tu do, bao gdm cac photon UV, céc loai nitrogen phan g va cac loai
oxygen phan mg nhd sy da dang trong thanh phan ban dau ciia khong khi [43].
Trong khi dé, viéc bo sung cac khi hiém nhu argon hay helium dugc ghi nhén 1a
gitip 6n dinh qué trinh phong dién plasma ciing nhu khong lam ting dang ké nhiét
d6 van hanh. Ngoai ra, v6i ning lugng ion hoa thap, sy tuong tic cta khi hiém &
trang thai kich thich hay ion hoa védi cac phan tir khi oxygen va nitrogen duoc
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chtrng minh 13 tao ra nhiéu RONS hon [44, 45]. Bén canh loai khi dau vao, kiéu
phong va ciu trac hé plasma bao gdm loai dién cuc, khoang cach dién cuc, cong
suit may, tan sd hay mirc dién ap ciing anh hudéng dang ké dén ndéng d6 san pham
sau phong dién [43, 46]. Do d6, tuy thudc vao muc dich sir dung ciing nhu ddi
tugng can xir Iy ma cac thong sé trén duoc thay ddi va khao sat dé t6i vu hoa cac
tac dong mong mudn.
1.4.2. Co ché tac dong cia plasma lanh dén con trung

Co ché tac dong cua plasma lanh dugc dic trung boi su tin cong dong thoi
cua cac san phém hinh thanh trong qua trinh phong dién, bao gém cac hat tich dién,
tia UV va cac géc 0Xxygen va nitrogen hoat dong 1én cac sinh vat muc tiéu. Tuy vay,
cac thanh phan tham gia tic dong ciing thay doi tuy thudc vao phwong thire xu 1y,
cu thé xtr Iy plasma gian tiép (st dung san pham sau phong plasma hodc cach xa
vung phong plasma) chu yéu tac dong bai cac thanh phan bén, trong khi xtr 1y truc
tiép (trong ving phong plasma) c6 thém su hién dién cta cac goc ton tai ngin. Sy
tac dong ciia cac thanh phan tao thanh trong plasma c6 thé ¢ co ché va muc tiéu tac

dong khac nhau trén sinh vat, co thé duoc khai quat nhu sau:

- Céc hat tich dién gay ra ung suat tinh dién va pha hity té bao khi tich tu trén
bé mat [47].

- ROS c6 thé gay ra sy pha hity cau triic 16p biéu bi gdy ra hiéu tmg mat nudc
trén con trung [48].

- Plasma can tr¢ qua trinh hinh thanh phoi do su tich tu dién tich tinh dién

bang cach xuyén qua mang ngoai ctia trimg [48].

- Tia UV: Kha ning xuyén thau cao cia tia cyc tim co thé giy ra cac ton
thuong bén trong mo, bao gdm gy bién tinh cac dai phan tir protein, lipid
hay vat liéu di truyén nhu DNA, RNA, qua d6 déng gop vao hiéu qua diét
con trung [49].

- Stress oxy hoa: Hién tuong xay ra khi qué trinh san xuét va tich tu cac gbc
oxygen hoat dong vuot qua kha ning dap tmg ctia hé thdng trung hoa trong
co thé. Pay dugc xem 1a tac dong chu yéu cua plasma lanh béi san pham khi
chtra ROS hinh thanh trong méi trudng plasma. Cac gbe oxy hoa duoc ching
minh 13 ¢6 vai trd kép trong nhiéu qua trinh sinh 1y cua sinh vat. O nong do
thip, ROS hoat dong nhu mét tin hiéu té bao, kich thich phan chia, biét hoa
hay qua trinh chét t& bao, tuy nhién trong mot sb diéu kién stress, sy hinh

thanh qua mirc cac gbe oxy hoa co thé gay ton thuong té bao va mo, pha huy
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ciu trac cac dai phén tir sinh hoc hay tham chi gy tir vong [50-52]. Nong do
ROS trong té bao dugc didu hoa chit ch& boi hé théng chong oxy hoa bao
gdm flavonoids, vitamin E, vitamin C, hay nho hoat dong cua cic enzyme
superoxide dismutase (SOD), catalase (CAT), glutathion peroxidase [51]. Do
d6, phén tich su thay d6i ndng d6 hay hoat dong cua cac yéu t6 néu trén co

thé cung cap thong tin tinh trang stress oxy héa cua déi tugng nghién ctru.
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dai dién 1a té bao vi khuan [53]
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1.5. TINH HINH NGHIEN CUU CONG NGHE PLASMA LANH TRONG XU
LY CON TRUNG
1.5.1. Tinh hinh nghién ciu trén thé giéi

Trén thé gi6i, nghién ctru danh gia co ché anh hudng cua plasma lanh dén
con trung lan dau tién duogc thuc hién béi Dohohue va cong su (2006). Cac két qua
cho thdy ty 1& tir vong cua 5 loai con trung khac nhau bao gébm Frankliniella
occidentalis (Pergande), Frankliniella fusca (Hinds), Aedes albopictus (Skuse),
Tetranychus urticae (Koch) va Blattella germanica (L.) ting dan khi kéo dai thoi
gian xtr Iy. Viée tiép xtc v6i khi plasma tuy khong anh huong dang ké dén ciu trac
biéu bi ciia M. persicae va Planococcus citri. Tuy nhién, nhirng thay ddi trong hanh
vi cia B. germanica sau khi tiép xtic v&i plasma, bao gdm mat phan ung vdi anh
sang, co hay mat kiém soat cac chi cho thdy muc tiéu tic dong cua plasma & con
tring c6 thé 14 hé thong than kinh co [54]. Pay dugc xem 1a budc dém cho nhiéu

nghién ctru sau ndy véi cac doi tugng con trung hai duge mo rdng hon.

Niam 2014, khi khao sat kha nang diét sau buém Plodia interpunctella bang
hé plasma jet thuc hién bdi Abd El — Aziz va cong su, ti 1€ tir vong duoc ghi nhan 1a
tang tuyén tinh véi s6 xung va giam khoang cach tir dau chiéu dén miu. Hé plasma
nay ciing 1am gian doan su phét trién tir nhong sang ca thé truong thanh, dong thoi

gdy ra su thay doi trong hoat dong cua cac enzyme chdng oxy hoa [55].

Co ché dap tng cua con trung ciing duoc ching minh rd rang hon trong
nghién ctru ctia Ziuzina va cong su (2021), khi st dung plasma DBD ap suét khi
quyén trén loai Tribolium castaneum, mét sinh vat gdy hai quan trong trong qua
trinh Iuu trit ngii cdc. Ty 18 tir vong tir 95 % dén 100 % ddi véi cac giai doan trudc
truong thanh co thé dat duoc chi trong vai gidy xtr 1y, nhung can thoi gian tiép xuc
v6i plasma 1au hon dé tiéu diét con trung truong thanh. Xir 1y bang plasma lanh
cling duoc ghi nhan 13 1am giam téc do hd hip va trong lugng cua con trung, dong

thoi anh hudong dén hé théng dap ung stress oxy hoa [49].

Hi¢u qua cua cong nghé plasma lanh trong viéc kiém soat mot gao lan dau
tién duoc danh gia boi Kirk — Bradley va cong su (2024), st dung hé thong plasma
lanh & ap suat khi quyén véi dién ap 80 kV va hdn hop khi Oz, CO;, va Ny. Két qua
cho thiy ty 1¢ tir vong cao & tat ca cac giai doan phat trién ctia mot chi sau 3 phit
tiép xuc v6i plasma, voi stec dé khang plasma ting dan theo cac giai doan trudng
thanh [56].
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1.5.2. Tinh hinh nghién ciru trong nwéc

Tai Viét Nam, tac dong cua plasma dén mot gao dugc bao cao lan dau trong
nghién ctru ctia Than va cong su (2024) khi sir dung hdn hop khi dau vao khac nhau
(argon/ khdng khi, helium/ khong khi) két hop vé6i thay ddi tan s cua hé thong (2,5
hoic 7,5 kHz). Két qua cho thay cong nghé nay co6 hiéu qua trong viéc tiéu diét mot
ga0, Vi ty 18 tir vong cao (60 — 100 %) & thoi gian xu 1y tir 30 dén 120 gidy. Viéc
st dung khi Ar va tan s6 cao cho hiéu qua di¢t con trung t6t hon, dat 100 % ty 1€ to
vong chi sau 1 gid xir Iy plasma 30 gidy. Tuy nhién, nghién ctru sdu hon vé cac dap
mg sinh héa ctia mot gao ciing nhu hiéu qua diét & cac giai doan phat trién khac
nhau con kha han ché [57].
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
- Déi twong nghién ciu: Sitophilus oryzae dugc thu thap va nudi nhan tao trén
gao tring thwong pham OM5451 tai Tp. H6 Chi Minh.

- Pham vi nghién cttu: Nghién ctru danh gia kha nang tiéu diét mot gao & cac
giai doan phét trién khac nhau cua plasma DBD khong khi dugc thiét ké tai
Phong Coéng nghé plasma va Vit Iy tinh toan — Vién Cong nghé tién tién
(trude day 1a Vién Khoa hoc Vit li€u irng dung thudc Vién Han 1am Khoa hoc
va Cong nghé Viét Nam), cling nhu mot s6 dap tGng sinh héa lién quan dén
stress oxy hoa cia mot gao truéng thanh 35 — 40 ngay tudi sau Xt ly.

2.2. NGUYEN VAT LIEU
2.2.1. Ngudon miu mot gao
Mot gao trudng thanh duoc thu thap tai cac ctra hang gao ¢ Quan 12,
Thanh phd H6 Chi Minh.
2.2.2. Hoa chit
Céc hoa chét sir dung trong nghién ctru nay duoc trinh bay trong bang 1.

Bang 1. Danh sach céc hoa chét st dung trong nghién ciu

Stt | Tén hda chat Hang san xuat | P9 tinh khiét

1 | Biuret reagent Sigma — Aldrich

2 | Bovine serum albumin (BSA) Sigma — Aldrich

3 | Hydrogen peroxide (H202) Fisher

4 | Malondialdehyde (MDA) > 05 %

5 | Nitro blue tetrazolium (NBT) > 905 %

6 | Nudc cat hai lan

7 | Potassium chloride (KCI) Sigma — Aldrich | >99 %

8 | Potassium iodide (KI) Fisher > 99 %

9 | Potassium phosphate monobasic Fisher > 99 %
(KH2PO4)

10 | Sodium chloride (NaCl) Sigma — Aldrich | >99 %

11 | Sodium phosphate dibasic Sigma — Aldrich | >99 %
(NazHPOQO,)

12 | Thiobarbituric acid (TBA) Sigma — Aldrich | >98 %

13 | Trichloroacetic acid (TCA) Sigma — Aldrich | >99 %

14 | Xanthine Macklin > 98 %

15 | Xanthine oxidase Yuanye Bio —

Technology
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2.2.3. Dung cu va thiét bi
2.2.3.1. Dung cu

Céc dung cu str dung trong nghién ctru nay duoc trinh bay trong bang 2.

Bang 2. Danh muc cac dung cu str dung trong nghién cuu

STT | Tén dung cu Hang san xuit Xuit xir

1 | Binh dinh mac 50 mL, 100 mL Duran buc
2 | Bo chay, cbi st @ 100 mm

3 | Cc thuy tinh 250 mL Duran bic
4 | Pia petri @ 100 mm Steriplan buc
5 | Eppendorf 2 mL Biologix M$
6 | Micropipet 1000 uL, 200 uL Vitlab buc
7 | Ong nghiém @16 mm Duran buc
8 | Pipette 5 mL, 10 mL Duran buc

2.2.3.2. Thiét bj

M6t sé thiét bi sir dung trong nghién ctru nay duoc trinh bay trong bang 3.

Bang 3. Danh muc cac thiét bi str dung trong nghién ciu

STT | Tén thiét bi Hang san xuat | Xuat xi
1 | Béon nhiét GRANT Anh
2 Can phan tich 4 s6 (PA214) Ohaus My
3 Hé plasma DBD
4 Hé thong diéu chinh luu lugng
5 Kinh hién vi soi noi Olympus Nhat Ban
6 May bom khong khi Puma bai Loan
7 May do dong Current Pearson | My

Electronics

8 May do NO2 AS8806 Barry Century Trung Qudc
9 May do O3 Horiba Nhat Ban
10 | May do pH Hanna Y
11 | May do quang phd UV — Vis Shimadzu Nhat Ban
12 May hién song GDS — 1102U Instek bai Loan
13 May ly tdm Spindown DLAB My
14 | Nhiét ké hong ngoai Fluke Trung Qudc
15 Que do cao ap HVP — 28HF Pintek bai Loan
16 | Tusay Memmert Puc
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2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Noi dung 1: Ché tao h¢ thong tao plasma lanh phu hop cho dinh

hudng tiéu di€t con trung cho bao quan néng san

Hé théng plasma DBD st dung trong nghién ctru nay dugc ché tao tai
Phong Cong nghé plasma va Vit 1y tinh todn — Vién Cong nghé tién tién, thudc
Vién Han 1am Khoa hoc va Cong nghé Viét Nam (trudc day 1a Vién Khoa hoc Vat
liéu ng dung), co cu triic bao gdm hai dién cuc hinh tron 1am bang déng. Mot dng
thach anh hinh tru duong kinh trong 12 c¢m, dai 2,5 cm duoc ndi 1ién véi dién cuc
trén 1am budng phéng dién plasma, trong khi dién cuc duéi duge tach roi dit trén
gia d& c6 thé thay d6i do cao. Khi van hanh, mau duoc dit trong dia petri thily tinh
& trung tdm cua dién cuc dudi (dong vai tro 13 dién moi) va diéu chinh d6 cao cua
gia d&, sao cho dién cuc trén, mau, dién cuc dudi két hop véi 6ng thuy tinh dé tao
thanh budng phong dién plasma kin hoan chinh. Hé thong tao plasma trong nghién
ctru nay sir dung nguon dién cao ap xoay chiéu 24 kV, tan sé 7,5 kHz va cong suat
tiéu thu 43 W duoc ndi voi hai dién cuc. Dé tao tia plasma, khong khi duoc dan vao

budng phong vai luu lwong 2 L/ phut, véi so dd hé théng dugc trinh bay ¢ hinh 2.

< Khi vao

DPién cuec trén

¢ Voi phun khi

ST e
\——J

bién cuc dudi

\ Khira

< Gia do

Hinh 2. So d6 hé théng plasma DBD str dung khong khi trong nghién ctru danh gia

hiéu qua kiém soat mot gao
2.3.2. Noi dung 2: Phén tich mét s6 dic trung 1y héa ciia hé plasma lanh
2.3.2.1. Dac trung di¢n hgc

Dic trung dién hoc bao gém dién ap, dong dién tirc thoi, tin sb va cong suat
tiéu thu ghi nhan bing hé théng phan tich véi ddu do dién ap cao HVP — 28HF
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(Pintek, Dai Loan) két hop voi may do dong model 4100 (Current Pearson
Electronics, M¥) va may hi¢n song GDS — 1102U (Instek, Pai Loan).

2.3.2.2. Nong dp cac hep chat tao ra béi plasma

Nong do cac hop chat sinh ra trong qua trinh van hanh plasma ¢ nghién ctu
nay bao gom NO2 va Os. Nong do nitrogen dioxide duoc danh gia sir dung thiét bi
do cam tay AS8806 (Barry Century, Trung Qudc). Trong khi dé lugng ozone tao
thanh duoc phan tich véi may do ozone khong khi APOA — 370 (Horiba, Nhat Ban).
Do diéu kién van hanh 1a c¢6 dinh, bao gom luu lwgng khi, cdng suat van hanh,
cudng do dong dién va tan s, cac san pham khi sinh ra trén mot don vi thoi gian 1a
nhu nhau. Vi vay luu lvgng NO; va Os sinh ra duoc phan tich sau méi phit phong
plasma va quy vé don vi ham lugng khi/ 2L/ phit.

2.3.2.3. Swr phan tan cia cac hgp chdt oxy hda trén médu

Sy phan tan cua cac hop chit oxy hoa trén mau dugc thuc hién theo phuong
phap khuéch tan thach KI — tinh bot mé ta bai Kawasaki va cong su, dua trén phan
ung mau cua iod véi tinh bot khi KI bi oxy hoa giai phong iod [58]. Bot thach
thuong mai, kali iodua tinh khiét va tinh bot tan duoc hoa trong 100 mL nudc cat dé
tao ra nong do cudi 1a 0,5 % (khdi luwong/ thé tich). Hon hop nay dugc hap khir

tring va d6 vao cac dia petri (15 mL/ dia), sau d6 dé ngudi ¢ nhiét d6 phong.

Céc dia thach KI — Tinh bdt sau d6 dugc dat vao vung phong plasma gitra 2
dién cuc v6i thoi gian xtr 1y tir 0 dén 120 gidy, su hién dién cta cac gbc oxy hoa sau
d6 duoc danh gia dwa trén quan sat sy thay d6i mau sic cua thach voi may anh ky
thuat s6 Nikon Coolpix S9100.

2.3.2.4. Thay déi nhiét dp

Sy thay d6i nhiét do bé mit vat chira (dia petri thuy tinh) trong qua trinh van
hanh plasma, twong tng voi cac mdc thoi gian xur Iy tir 0 — 120 gidy duoc theo ddi
bang may do nhiét do hong ngoai FLUKE — 572 — 2 (Fluke, Trung Qudc).

2.3.3. Noi dung 3: Khio sat hiéu qua diét mot gao ¢ cac giai doan phat trién

khac nhau cua h¢ plasma lanh
2.3.3.1. Phwong phdp tao miu mot & cic giai doan phdt trién khdc nhau

Phuong phap tao miu mot & cic giai doan song dugc xdy dung dya trén
nghién ctru cia Mansoor—ul-Hasan va cdng su. Mot trudng thanh duogc thu thap
ngiu nhién tir cic cira hang gao tai Quan 12, thanh phé H6 Chi Minh. Gao trang
ding lam thirc dn va noi dé trimg cho mot dugc siy trude ¢ 70 °C trong 20 phut dé
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loai bo con trung nhiém. Cac ca thé truong thanh sau d6 dugc thém vao 8 hop nhya
trong sudt c6 16 théng khi (twong tng véi 8 giai doan phat trién) chira 100 g gao,
diéu kién nuoi duoc kiém soat nhu sau: Nhiét do 32 + 2 °C, d6 4m 70 + 5% va chu
ky sang tdi 12 sang/ 12 tbi. Sau 3 ngay, cac ca thé mot trudng thanh dugc loai bo
khoi hop nudi, gao sau do tiép tuc duoc bao quan va con tring & cac giai doan phat
trién duoc thu nhan & cac khoang thdi gian mé ta trong bang 4, sir dung kep dé nhe
nhang tach hat gao [56].

Bang 4. Cac giai doan phat trién khac nhau ctia S. oryzae theo thoi gian

Thoi diém thu nhan (ngay) | Giai doan phat trién
0,25 Tring
03 Au tring tudi 1
06 Au tring tudi 2
10 Au tring tudi 3
19 Au trung tudi 4
21 Tién nhong
26 Nhong
29 -30 Mot trudng thanh

2.3.3.2. Phwong phap danh gia hiéu qua tiéu di¢t mot gao

Phuong phap danh gia hi¢u qua di¢t dugc xdy dung theo Ziuzina va cOng
su; Kirk—Bradley va cong su [49, 56]. Cu thé, gao chira trimg va tat ca cac giai doan
phat trién con hoat dong tich cuc duoc thém vao dia petri chtra 2 g gao trang nguyén
hat (10 ca thé/ dia), sau d6 dit vao ving phong dién gitta 2 dién cuc vi thoi gian xur
ly plasma 30 — 60 — 90 — 120 gidy, con triung khong tiép xtc voi khi plasma dugc st
dung 1am mAau d6i chtng. Ti 1& chét & giai doan trimg dugc danh gia sau 3 ngay xir
1y, str dung nhip va kim kep dé nhe nhang tach cac hat gao, voi su hién dién cua au
tring tudi 1 cho thay trimg van phat trién binh thuong. Ddi v6i giai doan nhdng,
mau sau xir 1y duge U trong dia petri chira gao va danh gia sau 4 ngay, nhong duoc
xem 1a bi tiéu diét khi khong 16t xac dé chuyén sang giai doan truong thanh. O cac
giai doan phat trién con lai, ti 1& chét dugc danh gia tai thoi diém 24 gio sau xu ly
plasma bang kinh hién vi soi ndi, con tring duoc xac dinh 1a da chét khi khong ¢
phan g véi cac kich thich vat 1y trong 5 phut quan sat. Ti 1& chét duoc xac dinh
theo cong thuec:

Ti 1& chét (%) = S6 ca thé chét/ Tong s6 mot ban dau
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2.3.4. Ndi dung 4: Khao sat anh hwéng ciia hé plasma lanh dén mét sé dap

ung sinh hoa cua mot trueéng thanh
2.3.4.1. Chudn bi méu

Hé thdng sinh hoc can thoi gian dé dap mg véi cac kich thich bén ngoai,
tly vao cuong do cta yéu td kich thich va tinh trang sinh 1y cta sinh vat. Cac cé thé
mot trudng thanh sdng sét sau 24 gid ¢ thoi gian xir Iy plasma cho hiéu qua diét 50
— 60 % duogc su dung cho cac danh gia sinh héa. Mot gao trudong thanh dugc déng
hoa bang cach nghién nhuyén céac ca thé trong dung dich dém phosphate (PBS) da
lanh voi ti 18 20 c4 thé/ mL PBS. Phan dich dong héa sau d6 duogc li tim téc do
10000 vong/ phat trong 10 phat & 4 °C, phan dich ndi duoc thu nhan va bao quan
lanh cho dén khi tién hanh cac dénh gia sinh hoa [59].

2.3.4.2. Cac chi tiéu danh gia
a. Sw thay déi trong lweng

Su thay doi trong luong cia mot trudng thanh dugc theo doi tai thoi diém
trude xir Iy va sau 24h xtr Iy plasma dugc danh gia bang can phan tich.

b. Ham lwong protein tong

Ham lugng protein tong s6 dugce xac dinh bang phuwong phap Biuret, dya
trén su hinh thanh phutc ciia ion Cu?* véi lién két peptide cua protein trong moi
truong kiém, véi do hép thu cuc dai cda san phém mau do dugc & budc song 540
nm. Cu thé, 2,5 mL dich d@)ng héa duoc tron véi 2,5 mL thube thir biuret va u &
nhiét d6 phong trong 15 phit. Sau d6, d6 hap thu cta phic chat mau duoc do tai
budc song 540 nm bang may quang phd UV — Vis (Shimadzu UV — 1800, Nhat
Ban). Ham lugng protein tong trong dich dong hoa sau d6 dugc xac dinh dua trén
duong chuan st dung BSA.

c. Hoat dong enzyme superoxide dismutase

Hoat dong cia SOD dugc danh gia bang phwong phap mé ta boi Wang va
cong su (2018), dua trén phan ung khir nitro blue tetrazolium bdi goc superoxide
thanh formazan (do hép thu cuc dai 560 nm). Khi cé su hién dién cua SOD, Oo-
duoc chuyén ddi thanh H,02 va O, 1am giam lugng formazan sinh ra, do d6, mét
don vi hoat dong SOD trong thi nghiém nay dugc xéac dinh 1a lugng enzyme tic ché
tbc do khir 50% NBT. Phan tmg dugc thuc hién bang cach tron (1) 400 pL dich
dong héa vai (2) 100 pL dung dich xanthine oxidase chira BSA nong d6 5 mg/ mL
va xanthine oxidase 0,1 U/ mL va (3) 2500 pL dung dich chtra 125 pM xanthine va
70 UM NBT. Dung dich dugc u ¢ nhiét do phong trong 15 phut va hoat dong SOD
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duoc tinh toan dua trén su chénh Iéch do hép phu tai budc séng 560 nm.
d. Hoat déng enzyme catalase

Hoat dong enzyme catalase dugc mo ta boi Ziuzina va cong su [49], dua
trén toc do phan hiy cta hydrogen peroxide. Theo d6, 3 mL dich dong hoa di pha
lodng trong PBS (0,05 M, pH 7,5) vgi ti 1¢ 1 : 100 duoc tron véi 1,5 mL H202 1%.
Do hap thu cuc dai sau d6 duoc do ¢ bude séng 240 nm mdi 30 gidy trong vong 10
phut. Hoat dong CAT dugc tinh todn dua trén cong thirc:

K = 1/300 x InA3/A10 (1)
K téng m.= K/ thé tich mau (2)
K/ mg = King/ mg protein (3)

Véi A3 va A10 1a d6 hap thu tai 3 phut va 10 phut
e. Nong dp malondialdehyde

Trong nghién ctru nay, ham luong malondialdehyde dugc xac dinh nhu mot
dau 4n quan trong cho qua trinh stress oxy hoa. Phuong phép duoc st dung duya trén
phan tng gitra MDA va thiobarbituric acid trong mdi truong acid va nhiét do cao,
tao thanh phtrc hop mau co6 do hép thu cuc dai tai budc séng 532 nm. Quy trinh
duoc thue hién theo phuwong phap ctia Ziuzina va cong su (2021), bao gdm céac budc
sau: (1) Tron 1,5 mL trichloroacetic acid 30 % véi 1,5 mL dich déng hoa, tron ky va
ly tdm & téc d6 15 000 vong/ phut trong 10 phut ¢ 4 °C. (2) Lay 2,5 mL dich ndi sau
ly tAm trdn vé&i 2,5 mL thiobarbituric acid 0,8 %, G hdn hop trong 60 phut & 98 °C,
sau d6 1am lanh nhanh trong 5 phut. (3) Po d6 hap thu quang ciia phirc hop mau tai
budc séong 532 nm va xac dinh ham luong MDA bang cach so sanh v&i dudng
chuan MDA di duoc xdy dung trude do.

2.3.5. Phwong phap xir Iy so liéu

S6 liéu dugc thu thap va théng ké véi phan mém MS Excel. Dit liéu duoc
trinh bay ¢ dang gia tri trung binh + d6 léch chuan tir 3 lan l3p lai ¢ tat ca cac thi
nghiém. Su khac biét co y nghia thong ké duoc phan tich véi phan mém IBM SPSS,
phién ban 26. Ty I€ t& vong gitta cdic nhom dugc danh gia thong qua phan tich
ANOVA moét yéu té va kiém dinh Tukey (p <0,05). Trong khi su khéac biét ¢ y
nghia thong ké vé dap sinh hoa giira nhém xir Iy plasma va nhém d6i ching duoc
xac dinh théng qua phén tich Independent Samples T — test & mirc y nghia p <0,05.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. PAC TRUNG LY HOA CUA HE PLASMA LANH

Trong nghién ciu ndy, mot sé dic tinh ly héa caa hé plasma DBD sir dung
khoéng khi duoc xac dinh bao gém dic trung dién hoc, ndong d6 ozone, NO2 va nhiét
do, tir d6 lam co s& dé giai thich tac dong cua hé dén con trung.

Dic trung dién hoc, bao gdm cudng d6 dong dién va dién ap trong qué trinh
van hanh, cho thay hé plasma sir dung ngudn dién cao ap cb dinh & muc 24 kV va
cuong do dong dién mdi xung dat 0,04 mA, nhu duoc thé hién trong Hinh 3.1.

0.05 25
0.04 20
< 0.03 15 &

=
— =t
= 10 =
e 0.02 ="
1 e
0 S g
g 0.01 0 =
-0.01 5
-0.02 -10

Thaoi gian (us)
Dong dién (mA) bién ap (kV)

Hinh 3. 1. Bac trung dién hoc cta hé plasma DBD sir dung trong nghién ctu

Do tan sb cao, céc tia plasma hinh thanh gitra hai dién cuc dwoc quan sat
thay ¢ dang phong dién gia dong nhat véi vo s soi vi plasma hinh thanh trong thoi
gian ngan & mac micro gidy (xem hinh 3.2). Hién twong phong dién trong ving
khong khi gitra hai dién cuc da duoc chitng minh 1a dan dén sy hinh thanh cac géc
oxygen/ nitrogen hoat dong, hat mang dién, tia UV hay mot sé thanh phan dic trung
khéc [60]. Trong nghién ctu nay, ham luong NO2 va O3 dugc ghi nhan nam & muc
43 ppm NO2/ 2L/ phit va 29,9650 ppm Os/ 2L/ phit, c6 sy tuong dong vai hé
plasma DBD sir dung khong khi trude d6 caa nhom [61]. So voi mot sb hé plasma
DBD st dung trong thi nghiém danh gia tac dong trén con trung khac, hé plasma
trong nghién ciru ndy c6 cau trac twong dong vai dién tich dién cuc 16n hon. Cu thé,
hé plasma DBD cho xtr ly T. castaneum hay S. oryzae thuc hién lan luot boi Ziuzina
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(2021) va Kirk-Bradley (2024) déu sir dung dién cuc nhdm véi dudng kinh 1,5 cm
[49, 56]. Trong khi dé, dién cuc dong sir dung trong nghién ciru nay c6 duong kinh
1én dén 10 cm, gitp gia ting dang ké dién tich vang xar Iy mau. Viéc gia tang kich
thudc cua dién cuc da duoc bao cao vai kha nang tao ra vung phong plasma rong
hon, tuy nhién ciing lam gia ting mrc tiéu thy dién ning cua hé théng [62, 63]. Boi
v6i hé plasma sir dung trong nghién cau nay, cong suat tiéu thu dugc ghi nhan &
muc 43 W trong thoi gian van hanh 2 phut (thoi gian xir Iy cao nhat duoc st dung
trong nghién ctru), lugng dién tiéu thu chi tuong duong 0,001433 kWh (hay 5158,8
J), cho thay kha ning tiét kiém ning luong cao.

Hinh 3. 2. Budng phéng plasma trong qué trinh van hanh

Céc hop chat khi sinh ra trong qua trinh phong dién plasma c6 sy phan tan
ddng déu trén toan bo vang xir ly va tiép xGc véi mau trude khi thoét ra ngoai theo
duong dan khi ra. Vi du & truong hop caa ROS, nhu duoc thé hién ¢ hinh 3.3 mau
xanh dam dan, déu mau trén bé mat thach KI — tinh bot cho thay su ting dan nong
d6 ciia ROS. Tuy ham luwong ROS sinh ra trén mot don vi (ppm/ 2L/ phit) 1a ¢b
dinh, tuy nhién, thoi gian xt Iy ting dan gitp gia ting thdi gian tiép xuc va tac dong
cua cac hop chit nay trén ddi twong khao sat.

0 giay 30 giay 60 giay 90 giay 120 giay

Hinh 3. 3. Nong d6 cac hop chét oxy hoa hinh thanh trong qua trinh phong dién
plasma khuéch tan trong méi truong thach KI — tinh bot theo thoi gian hoat hoa
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Cac gbc oxygen hoat dong hinh thanh thong qua phéng dién plasma duoc
xem la mot thanh phan quan trong trong wng dung kiém soat vi sinh va con tring
gay hai. Bén canh hiéu qua vé chi phi va tinh sin c6, viéc sir dung khéng khi ciing
duoc béo cao la tao ra RONS cao hon so véi cac khi don khac nhu He, Ar hay N>
[38].

Vai su hién dién cua khong khi trong vang plasma, su phan ly cua oxygen
théng qua va cham electron dién ra va tao thanh oxygen nguyén tir (<O) (phan tng
(1)). Bén canh dé, sy va cham cua electron véi nitrogen dan dén sy hinh thanh cac
phan tir nitrogen ¢ trang thai kich thich (phan ung (2)), cac phan tur nay sau d6 phan
ing voi oxygen tao thanh nguon bd sung ciaa +O (phan tng (3)), cudi clng, oxy
nguyeén tir phan (ng véi oxygen xung quanh dé tao thanh ozone (phan ang (4)).

O2+e-—0O+0O+et (1)
e— + N2 — e+ Nox (2
N2* + O2 — N2 + <O + O (3)
O2+°+0 — O3 (4)

Ngoai ra, 6 4m trong khong khi ciing thuc day su hinh thanh nhiéu thanh
phan khac nhu hydroxyl (*OH), hydro peroxide (H20) va gc hydroperoxyl (+HO>)
(phan &ng 5 — 9), cling duoc béo céo 1a c6 kha ning anh huong dén hé thdng sinh
hoc.

303 + H20 — 2+0OH + 40> (5)
*O + H20— 2+0OH (6)
H20 + e — *OH + H+ + 2¢ @)
*OH + *OH —H20 (8)
*OH + O3 — *HO2 + O 9)

Bén canh ROS, RNS ciing duoc xem la mot dac trung cua cac hé plasma sur
dung khéng khi vai su hién dién cta N2 1én dén 78%. Tuy nhién trong pha khi, RNS
dang bén duoc quan sat thay cha yéu 1a NO2 theo phan tng (10) — (13). Mac du tac
dong cua NO2 trén cdn tring con kha han ché, sy hién dién cia NO vai thoi gian
t6n tai ngan da dwoc ching minh véi hidu qua tiéu diét vi sinh vat phé rong, ciing
nhu trén mot sé ¢dn tring chi yéu bai cang thang oxy hoa va cing thang nitrogen
[64-66]. Tuy nhién, tinh chat khong bén trong diéu kién khi quyén thong thuong



23

cling 1am cho nghién ciru sau hon vé tac dong cia NO dén mot gao trong nghién
ctru nay bi han ché.

N2 +e— — 2N +e— (10)
N+ 0 — NO (11)
NO + O — NO (12)
O3+ NO — NO; + O, (13)

Sy thay d6i nhiét do trong ving phéng plasma dwgc ghi nhan 1a ting nhe
trong qué trinh van hanh (xem hinh 3.4). Cu thé, nhiét d6 ting dan tir 32,7 °C (mau
d6i chung) va dat cao nhat ¢ sau 120 gidy (34,8 °C), cao hon 2 °C. Tuy nhién, nhiét
d6 nay van nam trong khoang thuan lgi cho sinh truéng va phat trién & mot gao. Do
vay, ngudng nhiét do trong qua trinh van hanh caa hé plasma khong duoc xem la
yéu té gay nhiéu trong nghién ctu nay.
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Hinh 3. 4. Su thay d6i cua nhiét do trong vung xir 1y plasma theo thoi gian

So vai mot sé hé plasma DBD khac, két qua nay co su twong dong véi nhiét
d6 gan & mac nhiét ¢ phong va duy tri 6n dinh trong thoi gian hoat dong [67, 68].
Trong khi d6, & hé plasma jet véi ngudn dién 90 — 130 W, tan sé 13,56 mHz, nhiét
d6 duoc ghi nhan ¢ mac 70 °C khi sir dung argon tinh khiét sau 10 — 15 phit vén
hanh. Khi st dung hdn hop Ar/ Oz hodc Ar/ N, nhiét d6 duoc duy tri ¢ mac thap
hon trong khoang 45 — 55 °C, ca hai ngudng nhiét nay déu 1am anh huéng dang ké
dén kha ning sdng cua con tring sau xt Iy [69].
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Bén canh tac dong dén con trung, nhiét d6 ciing duoc xem la mot yéu té
quan trong anh huong dén hiéu suat xir Iy cua hé plasma va dugc quyét dinh boi
nhiéu yéu té nhu d6 am, sy phan bd ning luong dién tir hay qué trinh va cham cua
cac nguyén ti. Su hinh thanh ozone ghi nhan chu yéu do quéa trinh phan ly oxygen
boi phong dién plasma va su can bang cua phan (ng tao ra ozone tir oxygen phu
thudc vao nhiét do. Do d6, nhiét do van hanh qua cao s& dan dén su dao nguoc tur
ozone thanh oxygen [67, 70]. Nho duy tri nhiét 6 gan véi nhiét do phong va bé mit
tiép xuc 16n 1am cho kha nang tng dung cua cac hé plasma DBD dwgc mé rong
hon, dic biét d6i voi cac loai thuc pham tuoi séng hay thuc pham nhay cam nhiét.

3.2. HIEU QUA DIET MQT GAO O CAC GIAI POAN PHAT TRIEN KHAC
NHAU CUA HE PLASMA DBD KHONG KHIi

Hiéu qua kiém soat mot gao & cac giai doan phat trién khac nhau cua hé
plasma DBD khong khi trong nghién ciru nay dugc danh gia thong qua ti 18 chét,
v6i két qua duoc thé hién o hinh 3.5. Nhin chung, cic giai doan phat trién khéc
nhau cho thay su nhay cam khac nhau dbi véi xu ly plasma lanh, véi sy dé khang

tang dan ¢ céac giai doan phét trién cao hon.

O giai doan triing, 30 gidy tiép xuc plasma dan dén uc ché hoan toan qua
trinh n dé khai dong vong doi méi. Kha nang chong chiu caa au tring tudi 1 va 2
dugc quan sét thay 1a cao hon so véi tring, dat 75 — 80 % con triing chét & muc xu
ly 30 gidy, tuy nhién 100 % c& thé chét duoc ghi nhan chi sau 60 gidy xir ly plasma.
O ba giai doan phat trién nay (trang, au tring tudi 1 va 2), sy nhay cam véi diéu
Kién moi trudng ciing duoc ghi nhan véi ti 1& chét tu nhién cao hon, giao dong tir 6
— 14 % & nhom d6i chung. Tuong ty dbi v6i cac qué trinh phat trién ké tiép, can 90
gidy tiép xtic plasma d¢ tiéu diét hoan toan. Trong khi & mic xir ly ngan nhét, ti 18
chét cua 4u tring tudi 3 va 4 chi nam & mac 40 — 50 %, va giai doan tién nhong,
nhong chi dat 25 — 30%, thap hon dang ké so voi giai doan trang.
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Hinh 3. 5. Ti 1& chét cua Sitophilus oryzae & cac giai doan tién truong thanh sau

xtr 1y plasma & cac khoang thoi gian khac nhau

Dbi voi S. oryzae truong thanh, kha niang chiu dung véi plasma cao hon dang
ké dugc quan sat thiy so véi cac giai doan phat trién trude do, nhu duoc trinh bay
trong hinh 3.6. Cu thé, xir ly mot trong 30 gidy dat hiéu qua diét 20,0 + 10,0 % va
tang dan khi kéo dai thoi gian tiép xuc plasma, lan luot 14 33,3 £ 5,7 % & 60 gidy va
60,0 + 0,0 % ¢ 90 gidy. Tai thoi gian xt ly plasma cao nhat (120 gidy), ti 1¢ diét
duogc cai thién dang ké (96,7 + 5,7 %), cao hon tir 35 — 75 % so véi cac thoi gian xu
ly ngan hon. O cling méc thoi gian xu ly, ti 1& tr vong caa mot gao truong thanh
nhin chung déu thap hon so véi cac giai doan tién truong thanh tir 6 — 80 %. Vi du
tai 30 gidy xur ly plasma, ti 1 chét cua tring va nhong nam trong khoang 26 — 100
%, trong khi & mot trueong thanh chi dat 20 %, xu hudng tuong tu ciing dugc quan
sat thay & diéu kién xu ly plasma 60 va 90 giay.
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Hinh 3. 6. Hiéu qua &c ché caa plasma lanh trén dbi twgng mot trudng thanh dugc
quan st sau 24 gid véi thoi gian xu Iy plasma tir 0 dén 120 giay

Sy dap ung & cac giai doan phét trién cta con tring d6i v6i plasma da duoc
bao cao trong mot s6 nghién ctru trude day. Khi sir dung plasma DBD khéng khi dé
kiém soat bo bot do (Tribolium castaneum), két qua cho thay trong khi ti 16 chét &
giai doan tién truong thanh bao gém trimng, au tring va nhong dat tir 95 — 100 % chi
trong 30 gidy xt ly, cdn tring truéng thanh can trai qua thoi gian tiép xuc 1én dén
10 phut dé dat dwoc hiéu qua diét hoan toan [49]. Twong tu, tac dong cua hé plasma
DBD dién &p cao vai hdn hop khi dau vao gém 65 % Oz, 30 % CO2 va 5 % N, dén
cac giai doan séng cuia mot gao ciing da dugc béo céo trong thi nghiém cua tac gia
Krik — Bradley va cong su (2024). O giai doan tién truéng thanh, trang, au tring va
nhong dat ti 1& chét 100 % khi xtr 1y plasma trong 3 phit. Trong khi d6, can 10 phut
tiép xdc vé6i plasma dé dat ti Ié diét tdi da déi v6i mot gao truéng thanh [56]. Viéc
két hop khi tro nhu argon hay helium trong hon hop khi ddu vao duoc quan sét thiy
la gidp cai thién dang ké ti Ié diét trén mot truéng thanh (100 % mot chét sau 30
gidy xur 1y), nhu dugc bao cao trong nghién ctru cua Than va cong su (2024). Theo
d6, hdn hop Ar/ khong khi cho thay hiéu qua cao hon so véi He/ khdng khi, va viéc
tang tan s6 dong dién trong qua trinh van hanh plasma ciing hd tro cai thién dang ké
hiéu ng nay.
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Nhu vay, viéc st dung khéng khi trong nghién ctu nay cho thiy hiéu qua
diét cao ¢ thoi gian tiép xidc ngan, ngay ca véi mot gao tredng thanh khi so sanh voi
cac nghién ciu str dung hdn hop khi khac. Hiéu qua nay co thé duoc gay ra bai sy
tac dong ddng thoi cua cac tac nhan sinh ra trong plasma nhu ROS, RNS, UV, hay
hat tich dién dén con tring ¢ cac giai doan sdng khac nhau.

O giai doan tring, su phat trién cua phdi vai tée do phan chia va biét hoa té
bao cao 1am cho chdng nhay cam hon vai birc xa so véi cac giai doan phét trién cao
hon. Trong nghién ctru cua Faruki va cong su, xir Iy UV &c ché hoan toan trang T.
castaneum 3 ngay tudi va duoc giai thich bgi tac dung gay pha hay mé bé mat, qua
d6 gay tir vong & giai doan phoi [71]. Sy hién dién dong thoi cia ROS va céc hat
tich dién lam gia ting dang ké hiéu qua tac dong cua plasma thong qua tich tu bé
mat hoic khuéch tan qua cac cau tric 16 nho trén vo, nhu duogc béo céo bai
Ramanan va cong su [48]. Céc tac nhan nay gay ra sy pha hiy mang té bao hay tao
ra sirc cing bé mat vuot qua do bén cua vo, tir 46 gay ra hién twong Gc ché. Xt ly
trimg sau buém Ectomyelois ceratoniae véi plasma trong 3 phut ciing cho thay su
trc ché hoan toan qué trinh né cua tring, véi cac khuyét tat ting truong va ton
thuong dugc quan sat thay ¢ phai [72].

Mot gao la con tring thudc nhdm bién thai hoan toan, véi su khac biét trong
dic diém hinh thai, sinh ly va cau tric gitta cac giai doan phat trién [73, 74]. Piéu
nay c6 thé giai thich cho ti 1¢ chét khac nhau & cac giai doan phat trién cua mot gao
& cuing thoi gian xu ly trong nghién ctu nay. Vi du, 16p biéu bi cang bén ngoai ciu
thanh cha yéu boi chitin, protein va sic t6 & mot gao truéng thanh cé thé cé tac
dung bao vé khoi cac cing thang phi sinh hoc, gilip chiing ton tai trong diéu Kién
séng khac nghiét. Trong khi ¢ giai doan tién truéng thanh, véi su phat trién chua
hoan chinh din dén kha ning chdng chiu thap hon [75-77]. Mic di kha ning bao vé
cao cua lop biéu bi trong diéu kién séng khdng thuan loi, su tiép xdc véi plasma co
thé gay ra cac tac dong tiéu cuc dén cau trdc nay thdng qua phéa v lién két C — H
trong carbohydrate biéu bi bai ROS, qua d6 gy ra hiéu tng mat nudc va gay chét
con tring [54, 78]. Bén canh do, toc do hd hap khac biét trong cc giai doan phét
trién ciing c6 thé dan dén hiéu qua c ché khac nhau cua plasma khi, khi cac san
pham sinh ra tin céng dén sinh vat dich chu yéu thong qua hé théng éng khi [49,
79, 80]. Ngoai viéc gay tir vong, xir 1y plasma ciing lam mat kha nang chuyén doi tir
nhong thanh ca thé truang thanh, hoic gay ra tinh trang di dang & sdu buém sau 16t
xac (Plodia interpunctella), da duoc chi ra trong nghién ctru cua Abd et — aziz va
cong su [55].
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Co ché hoat dong cua plasma trén mot gao & cac giai doan tir 4u trung dén
treong thanh dwgc md ta 1a twong tir S0 V6i giai doan trimg, lién quan dén mét can
bang ung suat tinh dién do qué trinh tich tu cua cac hat tich dién trén bé mit té bao,
hay su twong tac cua UV va cac géc ROS véi cac dai phan tir sinh hoc, gay ra hang
loat thay doi tiéu cuc trong sinh vat muc tiéu. Cac dai phan tir sinh hoc nhu lipid,
protein, axit nucleic va carbohydrate, c6 thé d& dang bi bién tinh hay oxy héa bai
chiéu xa UV hay khi cé sy hién dién cua goc oxy hda manh nhu ozone, tir d6 gy ra
t6n thuong oxy hoa bao gdm tc ché enzyme, mat tinh toan ven mang té bao hay phé
hay vat liéu di truyén va cudi cung gay chét con tring [81, 82].

Hiéu qua trc ché cao nhd co ché tac dong da dang boi cac thanh phan sinh ra
trong plasma dugc minh chirg rd hon khi so sanh vai phuong phap xt ly ozone
hoac UV riéng Ié. Vi du, dé dat duoc hiéu qua diét hoan toan, mot gao truang thanh
can dugc tiép xUc véi ozone trong it nhat 12 gio & nong dd 200 ppm, trong khi giai
doan trang can trai qua 24 gio u [83]. Hay véi nghién ciu cia Srivastava va cong su
(2021), dé dat dugc hiéu qua diét 99 % ti Ié diét & cac giai doan song khéac nhau cia
S. oryzae, can két hop duy tri diéu kién xir ly & mirc d6 am 12,31 % va 1,93 g/ m?
ozone (tuwong ung vai 467 ppm) trong 5,86 gio [25]. Trong khi & nghién ctu nay,
nong do ozone tao thanh chi dat mac 29,9650 ppm Oa/ 2L/ phit, va con tring gan
nhu bi tiéu diét hoan toan (97 %) chi sau 2 phut xu ly.

So voi giai doan trang, su biét hoa dé tao nén cac mod va co quan da dang
cling 1am cho dap ng cua cac giai doan 4u tring, nhong va truéng thanh c6 mot sd
diém khéc biét. Su thay doi mau sac cua con tring sau xi ly plasma do melanin hoa
hay su dong mau do qua trinh tap trung cua cac té bao méau nham dap @ng vai stress
oxy hoa caa hé thong mién dich ciing dugc ghi nhan trén au tring T. castaneum va
D. melanogaster [48, 84]. Hiéu ing twong tu ciing duwoc quan sat thdy & au tring
mot gao sau tiép xdc plasma, véi su thay doi mau sac toan than hoic cuc bo dam
hon & hinh 3.7 (B1 — B5).
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Hinh 3. 7. Hinh thai mot gao (A) trudc va (B) sau 24 xur ly plasma ¢ cac giai doan:
(1) 4u tring tuoi 1, (2) au trng tudi 2, (3) au trung tudi 3, (4) u tring tusi 4, (5)
tién nhong, (6) nhong va (7) trudng thanh.

Hé thong than kinh, noi tiét va than kinh co cling duoc gia thuyét 1a bi anh
huong & diéu kién nong d6 cac goc oxygen hoat dong cao, nhu duoc bao céo trong
nghién cttu cua Donohue va cong su. Cu thé, B. germanica sau xt ly plasma cho
thay su thay doi trong hoat dong, bao gom mat kha nang phan Gng véi anh sang
cling nhu réi loai dap ung véi cac kich thich co hoc bén ngoai [54]. Trong trudng
hop cua T. castaneum, mot s6 diac diém nhu canh hoi md, chan co giat, phan tng
han ché, chuyén dong cham chap ciing da dugc ghi nhan sau tiép xtc plasma [48].
Tuong tu trong nghién ciu ndy, cac ca thé mot truong thanh duoc quan sét thay voi
mot sé biéu hién nhu xde canh, mét kha ning di chuyén c6 dinh huéng ciing nhu
tbc d6 di chuyén cham sau tir 5 — 10 phat ngung xtr Iy plasma, nhu duoc thé hién
trong hinh 3.8.
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Hinh 3. 8. Mot sb biéu hién bat thudng hanh vi caa mot gao quan sat thay sau 5 — 10
phut xt ly plasma.

C6 thé thay su khac biét trong ciu trtc hinh thai va dic diém sinh ly cua cac
loai con trung khac nhau, ciing nhu diéu kién van hanh cua hé plasma anh huéng
dang ké dén hiéu qua kiém soat con tring. Viéc sir dung hé plasma DBD véi khong
khi 1am khi dau vao trong nghién ciu nay khdng chi chitng minh hiéu qua tiéu diét
Mot gao cao & tat ca cac giai doan phat trién, ma con cho thay tiém ning tng dung
cao nho cau trdc hé plasma don gian va sy san c6 cua khi dau vao.

3.3. TAC PONG CUA XU LY PLASMA LANH PEN MOQT SO PAP UNG
SINH HOA O MQT GAO TRUONG THANH

Sy dap ung cua sinh vat véi cac thay dbi trong méi trudng song 1a mot yéu té
quan trong cho su ton tai va phat trién, duoc thé hién théng qua nhiéu co ché nhu
thay d6i hinh thai, tap tinh hay cac hoat dong sinh hoa bén trong co thé [85]. Trong
nghién ctru ndy, su thay ddi sinh hda cua mot gao truang thanh khi xt Iy vai plasma
lanh duéi ngudng gy chét hoan toan, duoc danh gia thong qua su thay doi trong
lwong, ham luong protein tong, MDA va hoat dong ciia enzyme lién quan dén stress
oxy héa bao gom SOD va CAT.

Nhu duoc trinh bay trong hinh 3.9, trong lwong ciia mot gao duogc xtr Iy bang
plasma lanh giam dang ké gan 30 % sau 24h xu ly so véi mau ddi ching. Trong khi
mot gao khong duoc tiép xtc plasma duy tri 6n dinh chi s6 nay. Tac dong tuong tu
cua plasma lanh dén trong luong cdn tring sau xir 1y ciing dugc béo céo trong mot
s6 nghién ctru trude d6. Cu thé, trén T. castaneum truong thanh, khéi lugng dugc
ghi nhan la giam 5 mg (12,5 %) so véi trong lugng trudce khi xir ly va co su tuong
quan véi toc do hd hap thap hon ¢ con tring tiép xdc plasma [49]. Két qua nay cho
thay chién luoc chdng chiu caia cdn tring co thé lién quan dén su diéu chinh hd hap
nham giam thiéu hap thu cac khi doc hai qua hé théng dng khi. Ngoai ra, cac ton
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thuong hay sy mit nudc sau tiép xac plasma ciing c6 thé anh huéng dén qué trinh
trao d6i chat binh thudng cia con tring, trong d6 bao gdm giam téc do hd hap,
giam kha ning tong hop protein do thiéu hut ning lugng hay kha ning tiéu héa bi
suy yéu, tir d6 gay giam trong luong [86, 87]. Nghién ciru Donohue va cong sy cho
thay ti 1é giam trong luong cua B. germanica giao dong trong khoang 4 — 12 % sau
24h & cac thoi gian xtr ly plasma khac nhau, va trong lwong bi hao hut cha yéu do
lwong nudc mat di khi 16p carbohydrate biéu bi bi pha huy [54].
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Hinh 3. 9. Su thay trong lwong ciia mot truong thanh tai thoi diém trude va 24 gio
sau xu ly plasma 90 gidy. Dau hoa thi (*) thé hién su khac biét c6 y nghia théng ké
& muc p <0,05 bang kiém dinh Paired samples T — test.

Bén canh anh huong dén khdi lugng, xt ly plasma lanh ciing cho thay céc
tac dong tieu cuc d6i vai ham lugng protein tong ciing nhu tinh toan ven cua té bao
mot gao trudng thanh. Protein 12 mot dai phan tir sinh hoc quan trong dbi véi sinh
vat bai vai tro cau tric va chirc nang cua nd. Protein chu yéu phan bé trong mé co,
I6p biéu bi va huyét twong clia con trung dé thuc hién cac vai tro thiét yéu tir cau
triic, van dong, bao vé dén luu trit va van chuyén [88-91]. Nhu duoc thé hién trong
hinh 3.10, nhdm mot gao trudng thanh dugc ghi nhan 1a ¢d su suy giam dang ké
ham luong protein tong sau xu Iy plasma, nam & mic 6,2 + 0,1 mg BSA/ mL, thap
hon 40% so v6i mau ddi ching (10,2 + 0,2 mg mg BSA/ mL)
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Hinh 3. 10. Puong chuan (a) Albumin huyét thanh bo va (b) su thay d6i nong do
protein ciia mot gao trudng thanh & thoi diém 24 gio sau xt Iy plasma 90 giay. Dau
hoa thi (*) thé hién su khac biét c6 y nghia théng ké & muc p <0,05.

O con trung, lipid cling chiém ti 1¢ cao trong trong luong co thé, dao dong
trong khoang 12,7 % trong lugng kho, thudng dugc tim thay trong biéu bi, mé ma,
rudt giira va buong trang. Lipid dong vai trd quan trong trong bao vé, du trit ning
lwgng, mién dich, sinh san hay tin hiéu [92-94]. Trong nghién ctru nay, diéu kién
stress oxy hda dan dén sy hinh thanh cua 20,26 + 1,12 uL MDA & nhém con tring
tiép x(c véi plasma, cao hon dang ké (29 %) so v6i mau dbi chiing, nhu duoc thé
hién trong hinh 3.11.
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Hinh 3. 11. (a) Buong chuén va (b) sy thay doi nong do malondialdehyde cua mot
gao truong thanh ¢ thoi diém 24 gi¢ sau xur 1y plasma 90 gidy. Dau hoa thi (*) the
hién sy khac bi¢t c6 y nghia thong ké & mirc p <0,05.



33

Nhu di trinh bay trude d6, nhiéu thanh phan tao thanh trong qua trinh vén
hanh plasma c6 thé anh huéng truc tiép nhuw ROS, UV hoic gian tiép nhu electron,
hat tich dién dén sinh vat. Trong d6, UV 1a mot tac nhan c6 ning lwong xuyén thiu
cao, duoc béo c4o véi kha nang khir nhidm nam va cén trang trén cac loai ndng san
khac nhau [95, 96]. X Iy UV gay ra sy thay ddi cau trdc thr cip, pha hay cac
amino acid hay anh huéng dén trang thai propionyl héa, glycosyl hoa hoic
phosphoryl héa cua protein té bao, 1dam mat chirc ning hay két taa protein [97, 98].
Bén canh UV, su hién dién cia ROS véi kha nang phan tng cao véi cac dai phan tir
sinh hoc ciing dong gop dang ké vao sy suy giam protein. Theo d6, cac gbc oxy tu
do tan cdng truc tiép protein bang cach oxy hoda cac chudi bén axit amin cu thé
trong ciu tric protein nhu cysteine, methionine, lysine, arginine, ... din dén nhiing
bién doi nhu carbonyl héa, hinh thanh lién két disulfide va nhitng thay ddi trong cau
trdc, cudi cing anh hudng dén chirc ning cua protein va gay ton thuong té bao [99-
101].

Sy tich lily va tan cong dong thoi cia ROS ngoai sinh va néi sinh duoc thé
hién rd rang hon thong qua ham lugng MDA cao & cac mau xir ly plasma. Trong
diéu kién stress oxy hoa, su hinh thanh cuaa hydroxyl va hydroperoxyl cé thé gay ton
thuong truc tiép dén lipid. Trong d6, malondialdehyde, mot san pham phu hinh
thanh bdi qua trinh peroxy hoéa lipid khi cac axit béo khong bao hoa da trong mang
té bao bi oxy hoa bai cac goc tu do, dugc xem 1a mot dau chi sinh hoc quan trong
cho tinh trang ton thuong oxy hoéa [102]. Bén canh d6, tia cuc tim ciing giy ra su
gia ting cac nhom methyl lién quan dén lipid, gay oxy hoa cling nhu thay ddi trong
thanh phan lipid [98]. C4c hat tich dién hay UV ciing déng gép vao hién tuong nay
théng qua cam ng sy hinh thanh ROS ngi sinh, tir d6 gia tang sy pha huy céac thanh
phan té bao [103-105]. Ngoai ra, MDA ciing duoc b4o céo 1a c6 kha niang khuéch
tan va phan ¢ng véi cac protein 1an can, tir d6 dan dén cac bién doi trén chudi bén
cua protein, thay d6i cu trac ciing nhu bién tinh protein va mat hoat tinh cua
enzyme [105].

Trong diéu kién plasma, sy hinh thanh tryc tiép cia cac géc ROS ngoai sinh
cling nhu cam tng ROS ndi sinh doi hoi sy dap ung cua hé thong enzyme chéng
oxy héa — voi vai tro duy tri can bang thé oxy hoa — khir ndi méi nham dam bao

hoat dong binh thuong cua cac co quan ciing nhu ngin ngira ton thuong té bao.
Trong nghién ctu nay, hoat dong CAT va SOD dugc ghi nhan 1a tang dang

ké & cac ca thé truang thanh sau tiép xdc plasma, véi hoat dong cao hon duoc quan
sat thiy & SOD. Cu thé sau 24 gid xu ly plasma, hoat dong SOD dugc quan sat thay
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& muc 13,0 + 0,5 U/ mg protein, cao hon dén 40 % so véi con tring ¢ nhom doi
chang, nhu duoc thé hién trong hinh 3.12.
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Hinh 3. 12. Sy thay doi hoat dong enzyme superoxide dismutase cua mot gao truang
thanh & 24 gid sau xu ly plasma 90 gidy. D4u hoa thi (*) thé hién su khac biét co y
nghia thong ké & muc p <0.05.

Tuong tu, hoat dong phan giai H20. boi enzyme catalase trong mo ciing gia
tang dang ké tir 14,40 = 0,46 mK/ mg protein (mau d6i chuang) 1én 25,00 + 0,79
mK/ mg protein ¢ cac con tring c6 su tiép xuc véi plasma, nhu duoc trinh bay trong
hinh 3.13.
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Hinh 3. 13. Sy thay doi hoat d6ng enzyme catalase cua mot gao trudng thanh ¢ 24
gio sau xir ly plasma 90 gidy. Dau hoa thi (*) thé hién sy khac biét c6 y nghia thong
ké & muc p <0,05.
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Céc gbc oxygen phan tng 1a mot san pham cta qué trinh trao doi chat té bao,
dong vai trd quan trong trong diéu hoa cac qua trinh sinh hoc. Tuy nhién, do kha
ning phan ¢ng cao, nong d6 ROS vuot ngudng trong diéu kién stress hoic su tiép
xic ROS ngoai sinh gay ra cac anh huéng tiéu cuc dén mo va té bao. Do dé, can c6
cac co ché diéu hoa dé duy tri can bang thé oxy hda — khir néi mé [106, 107]. Trong
do6, SOD va CAT dugc xem la nhiing enzyme dong vai tro quan trong trong hé
thdng trung hoa cac gdc oxy hoa thanh céc san pham it doc hai hon & nhiéu loai con
trung [91]. Superoxide dismutase 1a mot trong nhiing tuyén phong thu dau tién bén
trong té bao, xuc tac qué trinh chuyén déi cac géc Oz thanh H.02 va O..
Hydroperoxide sau d6 tiép tuc duoc phan cit thanh hai phan tir nude va Oz boi hoat
dong caa enzyme CAT [108-110].

Cung véi néng do ozone ting dan tir két qua ¢ ndi dung 1, su gia ting hoat
dong caa SOD va CAT & mot gao truéng thanh trong nghién ctiu ndy cho thay xir Iy
plasma lanh gay ra stress oxy hoa théng qua su hinh thanh ROS, UV va cac yéu té
gay stress khac. Mot s loai con tring khac nhu ong mat (Apis mellifera), sau duc
trdi (Helicoverpa armigera) buém dém (Tobacco cutworm) hay mudi culex (Culex
pipiens) sau tiép xtc ozone va UV liéu cao ciing giy ra su dap ung tuong tu trong
hoat dong enzyme superoxide dismutase, catalase, peroxidase hay glutathione S —
transferase [111-114]. Trong truong hop plasma lanh, tac dong gay stress oxy hoa
trén con tring gom thay dbi ham luong protein, MDA hay hoat dong enzyme chéng
oxy héa ciing di dwoc béo cdo trén mot sé dbi tuwong nhu T. castaneum, P.
interpunctella.

Trong nghién ctu cua Ziuzina va cong sy, khi ting dan thoi gian xa Iy T.
castaneum véi hé plasma DBD khong khi, luong protein trong con tring giam dan
trong khi ham luong MDA ting cao. Cu thé, xur ly plasma 5 phut lam giam 30%
protein tong va ting 77% MDA so véi mau d6i chiing. Con tring tiép xdc véi
plasma ciing lam ting dang ké hoat dong cia GST, tir 0,2 nmol/ phat/ mg protein
Ién 0,8 nmol/ phit/ mg sau 4 phat xir ly, tuy nhién kéo dai thoi gian tiép xuc plasma
gay ra hién tuong giam hoat dong enzyme. Khong c6 sy thay doi dang ké duoc
quan sat thay ddi voi hoat dong caa SOD va CAT, véi hai gia thuyét duoc dua ra
nhu sau: (1) SOD va CAT khéng c6 vai trd quan trong trong hé théng chong oxy
hoa trén T. castaneum, hay (2) su hinh thanh ctia ROS vugt qué kha nang dap ng
cua hé théng enzyme trung hoa, gay ra sy bién tinh va tén thuong khong thé phuc
hoi trén cac enzyme ndy. Luan diém nay duoc hd trg thdng qua ndng do MDA cao
vuot troi sau 5 phat xu Iy va sy suy giam hoat dong cua GST [49]. Trén 4u trung P.
interpunctella, ham luong lipid peroxide va hoat dong cua CAT, GST dugc ghi nhan
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1a ting dang ké trong khi GSH — Px khdng c6 su thay doi so véi mau ddi chung.
Trong khi d6, ham lwong glutathione reduced va protein ¢ 4u tring tiép xuc voi
plasma jet &p suat khi quyén giam dang ké, 1a bang ching cho thay xir Iy plasma
gay ra tinh trang stress oxy hoa vuot mirc dap (tng cuaa con trung, gay ra su pha huy
té bao, bién tinh protein va pha huy md, tir d6 gay chét con tring [55]. Twong tu VGi
nghién ctru trude d6 caa nhém trén mot gao trudng thanh, tiép xdc véi plasma DBD
van hanh véi hdn hop khi He/ khong khi dan dén su gia ting hoat dong CAT sau
24h xir ly. Tuy nhién sy suy giam hoat dong SOD ciing duoc quan sat thdy va duoc
giai thich thong qua su hinh thanh cac géc ty do cao vuot ngudng dap tng khi co sy
hién dién cua khi tro helium, tir 46 gay ra su bién tinh khong phuc héi déi véi
enzyme nay [57].

Tir cac két qua trén, sy dap ang cua con trung duoc quan st thay véi su da
dang tdy thudc vao su khac biét loai va giai doan phét trién. Bén canh d6, thanh
phan va néng d6 cac hop chit sinh ra & cac hé plasma vai cau trac va diéu kién van
hanh khac nhau ciing cho thay tac dong khac nhau dén dap ang sinh hoa cia con
tring, ngay ca khi xu ly trén ciing mot d6i tuong. Bén canh anh hudng dén hé than
kinh, xtr ly plasma lanh cling gay ra tinh trang stress oxy hda cao trén cac loai con
triung, nhu c6 thé thay thong qua su bién tinh protein, su hinh thanh cac san pham
oxy héa cua lipid cling nhu su thay doi hoat dong cuia cac enzyme chong oxy hoa.
Trong nghién ciu nay, vai thoi gian xtr Iy mé rong, su tiép xdc cua mot gao véi cac
thanh phan sinh ra trong plasma nhu ROS va UV ciing ting dan, twong (ng Véi su
thay d6i trong ti 18 tir vong ¢ con tring. Viéc st dung hé plasma DBD khéng khi
trong nghién ctru nay ciing duoc danh gia véi hiéu qua kiém soat mot gao cao nho
co ché tac dong da dang, vai 100 % con tring & giai doan tién truong thanh bi tiéu
diét trong vong 90 gidy tiép xtc, trong khi d6 mot gao truéng thanh can 120 gidy xu
Iy dé dat ti 1é chét 97 %. Cac danh gia sinh hoa trén mot truong thanh sau xu ly
plasma cho thay su suy giam khéi luong, ham lwong protein tong ciing nhu tinh
trang stress oxy hda cao — nhu dwoc chi ra boi sy gia taing hoat dong enzyme SOD
va catalase ciing nhu ndng d6 MDA & cac mau tiép xtc plasma 90 gidy.
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KET LUAN VA KIEN NGHI

KET LUAN

Trong nghién ctru khdo sat kha ning kiém soat mot gao & cac giai doan phat

trién khac nhau bing hé théng plasma DBD st dung khong khi, ciing nhu dap tGng

sinh héa clia mot gao truéng thanh sau xir Iy plasma, mot s két qua duoc ghi nhan

nhu sau:

D3 ché tao thanh cong hé plasma DBD sir dung khong khi phu hop cho muc
tiéu kiém soat Sitophilus oryzae véi cong suit tiéu thu thip. Bén canh do, ndng
d6 Oz va NO> tao thanh ciling nhu nhiét d6 trong qua trinh van hanh cling dugc
phan tich.

Str dung hé plasma DBD khong khi c¢6 hiéu qua kiém soat mot gao cao & tat ca
cac giai doan phat trién trong thoi gian ngan. Co ché tic dong ciia plasma dugc
giai thich théng qua thanh phan da dang sinh ra trong quéa trinh phong dién
plasma ¢ nhiét d§ phong.

Céc giai doan phat trién khac nhau cho thay kha ning chng chiu khac nhau véi
plasma, cu thé giai doan tién trudng thanh cho théy do nhay cdm cao hon véi ti
1¢ rc ché dat 100% trong vong 90 gidy xt 1y, trong khi do, can 120 gidy dé diét

hiéu qua mot truéng thanh.

Xt Iy plasma tac dong tiéu cuc dén mot sé chi sé sinh hoéa cua mot gao nhu
trong lugng, ham lugng protein tong va tinh toan ven cia té bao. Bén canh do,
phuong phéap xir 1y nay ciing kich hoat mot hé thong chdng oxy héa trén mot
treong thanh, bao gdm gia ting hoat dong ctia enzyme superoxide dismutase va
catalase. Ngoai ra, mot gao sau xu 1y plasma ciing cho thdy mot s6 bat thuong
trong hoat dong, bao gém phan ung cham vai cac kich thich, mé canh, co chi

hay mau sic 16p biéu bi ddm hon & cac giai doan au tring va tién nhong.
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KIEN NGHI
Tu cac két qua thu duogc, mdt s6 kién nghi duoc dé xuét nhu sau:

e Mo rong thir nghiém: Phan tich mot sb chi tiéu sinh héa khac nhu carbonyl hoa
protein, thanh phan axit béo hay sy thay doi hoat dong cua glutathione S —
transferase, ham lugng glutathione... dé hiéu rd hon dap Gng cua mot gao
trudng thanh.

e Danh gia twong ty trén cac giai doan phat trién tién truong thanh dé lam r6 dap
g theo giai doan ciing nhu tdi vu héa quy trinh.

e Phét trién cac hé théng plasma véi cac kiéu phong khac nhau dé so sanh hiéu
qua tiéu diét mot gao.

e Tién hanh danh gia vé thay d6i tinh chat hoa 1y cta gao sau xir 1y plasma, lam

co s& cho tmg dung thuc tién & quy mo 16n hon.
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95% Confidence Interval
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for Mean
Std. Lower Upper

Mean Deviation  Std. Error Bound Bound Minimum  Maximum

Tring 0s 3 13.3333 5.77350  3.33333 -1.0088 27.6755 10.00 20.00
30s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

60s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

90s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

120s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

Total 15 82.6667 35.94970 9.28217 62.7584 102.5749 10.00 100.00

Autrung1l Os 3 6.6667 5.77350  3.33333 -7.6755 21.0088 .00 10.00
30s 3 80.0000 10.00000 5.77350 55.1586 104.8414 70.00 90.00

60s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

90s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

120s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

Total 15 77.3333  37.69552 9.73294 56.4582 98.2084 .00 100.00

Autrung2 Os 3 3.3333 5.77350  3.33333 -11.0088 17.6755 .00 10.00
30s 3 73.3333 5.77350  3.33333 58.9912 87.6755 70.00 80.00

60s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

90s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

120s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

Total 15 75.3333  38.88934 10.04119 53.7971 96.8695 .00 100.00

Autrung3 Os 3 .0000 .00000 .00000 .0000 .0000 .00 .00
30s 3 50.0000 .00000 .00000 50.0000 50.0000 50.00 50.00

60s 3 96.6667 5.77350  3.33333 82.3245 111.0088 90.00 100.00

90s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

120s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

Total 15 69.3333  40.96456 10.57700 46.6479 92.0188 .00 100.00

Autrung4 Os 3 .0000 .00000 .00000 .0000 .0000 .00 .00
30s 3 40.0000 10.00000 5.77350 15.1586 64.8414 30.00 50.00

60s 3 96.6667 5.77350 3.33333 82.3245 111.0088 90.00 100.00

90s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

120s 3 100.0000 .00000 .00000 100.0000 100.0000 100.00 100.00

Total 15 67.3333  42.33652 10.93124 43.8881 90.7785 .00 100.00

Hinh. Théng ké mo ta ti 1& chét ciia mot gao O cac giai doan phat trién khac nhau

(tring - 4u trung 4) theo thdi gian xir 1y plasma



Tién nhing 0s
30s
6ls
90=
120s
Total

Mhing 0=
30s
60z
90=
120s
Total

Trurdmng 0s

thanh 30z
60z
90s
120s
Total

LE I L S R

15

KMean

{0000
333333
TE.BEET

100.0000
100.0000
G2.0000

0000
266667
733333

100.0000
100.0000
G0.0000

{0000
200000
333333
600000
966667
420000

o1

Descriptives

Sid. 95% Confidence Interval
Deviation | Sid. Error for Mean Minimum = Maximum
00000 00000 0000 0000 0 00
577350 3.33333 159912 47 6755 30.00 40.00
577350 333333 52.3245 91.0033 T0.00 30.00

00000 00000 100.0000 100.0000 100.00 100.00
00000 00000 100.0000 100.0000 100.00 100.00

40.91504 10.56499 39.3403 54.6297 00 100.00
00000 00000 0000 0000 00 00
3.77350 3.33333 12.3245 41.0083 20.00 30.00
9.77350 3.33333 58.9912 G7.6755 70.00 a0.00

00000 00000 100.0000 100.0000 100.00 100.00
00000 00000 100.0000 100.0000 100.00 100.00

41.74734 1077917 36.8810 §3.1190 00 100.00
00000 00000 0000 0000 .00 00
10.00000 577350 -4.5414 44 5414 10.00 30.00
9.77350 3.33333 18.9912 476755 30.00 40.00
00000 00000 G0.0000 G0.0000 60.00 60.00
2.77350 3.33333 52.3243 111.0088 90.00 100.00
35.09172  9.06064 22.5669 61.4331 00 100.00

Hinh. (Tiép theo) Théng ké mo ta ti 18 chét ciia mot gao & cac giai doan phat trién

khac nhau (tién nhong — truong thanh) theo thoi gian xir 1y plasma
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ANOVA
Sum of Squares df Mean Square F Sig.
Tring Between Groups 18026.667 4 4506.667 676.000 .000
Within Groups 66.667 10 6.667
Total 18093.333 14
Au tring 1 Between Groups 19626.667 4 4906.667 184.000 .000
Within Groups 266.667 10 26.667
Total 19893.333 14
Au tring 2 Between Groups 21040.000 4 5260.000 394.500 .000
Within Groups 133.333 10 13.333
Total 21173.333 14
Au tring 3 Between Groups 23426.667 4 5856.667 878.500 .000
Within Groups 66.667 10 6.667
Total 23493.333 14
Au tring 4 Between Groups 24826.667 4 6206.667 232.750 .000
Within Groups 266.667 10 26.667
Total 25093.333 14
Tién nhong Between Groups 23306.667 4 5826.667 437.000 .000
Within Groups 133.333 10 13.333
Total 23440.000 14
Nhéng Between Groups 24266.667 4 6066.667 455.000 .000
Within Groups 133.333 10 13.333
Total 24400.000 14
Trwdng thanh  Between Groups 16906.667 4 4226.667 126.800 .000
Within Groups 333.333 10 33.333
Total 17240.000 14

Hinh. Két qua phan tich Anova mot yéu t vé anh hudng cua thoi gian xir 1y plasma

DBD khéng khi dén ti 18 chét cia mot gao & cac giai doan phat trién khac nhau

Trirng

Tukey HSD?
Subset for alpha = 0.05

Thoi gian xt Iy N 1 2
Os 3 13.3333
30s 3 100.0000
60s 3 100.0000
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000

Hinh. Két qua kiém dinh Tukey sy khac biét co y nghia thong ké vé ti 1¢ chét giira

cac thoi gian xur ly plasma khac nhau ¢ giai doan trung
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Autrung 1

Tukey HSD?
Subset for alpha = 0.05

Time N 1 2 3
Os 3 6.6667
30s 3 80.0000
60s 3 100.0000
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 1.000

Hinh. Két qua kiém Tukey sy khac biét c6 y nghia thong ké vé ti 1& chét gitta cac

thoi gian xir 1y plasma khac nhau & giai doan au trung bac 1

Au trung 2

Tukey HSD?
Subset for alpha = 0.05

Time N 1 2 3
0s 3 3.3333
30s 3 73.3333
60s 3 100.0000
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 1.000

Hinh. Két qua kiém Tukey su khac biét co ¥ nghia thong ké vé ti 16 chét giira cac

thoi gian xir 1y plasma khac nhau & giai doan 4u tring béc 2

Au trung 3

Tukey HSD?
Subset for alpha = 0.05

Time N 1 2 3
Os 3 .0000
30s 3 50.0000
60s 3 96.6667
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 .539

Hinh. Két qua kiém dinh Tukey sy khac biét co y nghia thong ké vé ti 1¢ chét giira

céc thoi gian xir Iy plasma khac nhau & giai doan 4u tring bac 3
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Au trung 4

Tukey HSD?
Subset for alpha = 0.05

Time 1 2 3
0s 3 .0000
30s 3 40.0000
60s 3 96.6667
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 .928

Hinh. Két qua kiém dinh Tukey su khac biét c6 ¥ nghia thong ké vé ti 1é chét gitra

cac thoi gian xtr Iy plasma khac nhau ¢ giai doan u tring bac 4

Tién nhéng

Tukey HSD?

Subset for alpha = 0.05
Time 1 2 3 4
0s 3 .0000
30s 3 33.3333
60s 3 76.6667
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 1.000 1.000

Hinh. Két qua kiém dinh Tukey su khac biét c6 ¥ nghia thong ké vé ti 1& chét giira

cac thoi gian xtr Iy plasma khac nhau & giai doan tién nhong

Nhoéng

Tukey HSD?

Subset for alpha = 0.05
Time 1 2 3 4
Os 3 .0000
30s 3 26.6667
60s 3 73.3333
90s 3 100.0000
120s 3 100.0000
Sig. 1.000 1.000 1.000 1.000

Hinh. Két qua kiém dinh Tukey sy khac biét co y nghia thong ké vé ti 1¢ chét giira

cac thoi gian xtr ly plasma khac nhau & giai doan nhong
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Trwéng thanh

Tukey HSD?
Subset for alpha = 0.05
Time N 1 2 3 4
0Os 3 .0000
30s 3 20.0000
60s 3 33.3333
90s 3 60.0000
120s 3 96.6667
Sig. 1.000 .102 1.000 1.000

Hinh. Két qua kiém dinh Tukey su khac biét c6 y nghia thong ké vé ti 1¢ chét giita
cac thoi gian xtr Iy plasma khac nhau ¢ giai doan truéng thanh

Paired Samples Statistics

Mean N Std. Deviation  Std. Error Mean
Pair 1 Ctrl_Truoc 1.1395 3 .05926 .03421
Ctrl_Sau 1.1380 3 .05863 .03385
Pair 2 Plasma_Truoc 1.1395 3 .05926 .03421
Plasma_Sau .8418 3 .04079 .02355

Hinh. Théng ké mé ta sy thay doi trong luong theo cip dbi ching va xtr Iy plasma
trudc va sau 24h xu 1y

Group Statistics

Group N Mean Std. Deviation  Std. Error Mean
MDA Ctrl 3 17.1417 .57440 .33163
Plasma 3 20.8821 1.33393 .77015
BSA Ctrl 3 10.2441 .19892 .11485
Plasma 3 6.2204 .14913 .08610
SOD Ctrl 3 6.1121 .11867 .06851
Plasma 3 13.1856 .51133 .29522
CAT Ctrl 3 11.8022 .48960 .28267
Plasma 3 24.1404 47113 .27201

Hinh. Théng ké mo ta cho tirng chi tiéu (MDA, Protein, SOD, CAT) dugc chia theo
hai nhém d6i chimg (Ctrl) va xir 1y plasma (Plasma)
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Paired Samples Test

Paired Differences

95% Confidence Interval of

the Difference Sig.
Mean Std. Deviation Std. Error Mean Lower Upper t df (2-tailed)
Pair1  Ctrl_Truoc — Ctrl_Sau .00157 .00064 .00037 -.00003 .00316 4.221 2 .052
Pair2 Plasma_Truoc — Plasma_Sau .29770 .03574 .02064 .20891 .38649 14.427 2 .005

Hinh. Két qua kiém dinh Paired samples T — test sy thay ddi su thay déi trong lugng

theo cip ddi chimg va xir 1y plasma trudc va sau 24h xtr Iy

Independent Samples Test
Levene's Test
for Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference Difference Lower Upper
Protein | Equal variances .120 747 28.032 4 .000 4.02371 .14354 3.62518 4.42224
assumed
Equal variances not 28.032 |[3.708 .000 4.02371 .14354 3.61251 4.43490
assumed
MDA Equal variances 1.578 |.277 -4.461 4 .011 -3.74038 .83851 -6.06846 |[-1.41230
assumed
Equal variances not -4.461 2.717 .026 -3.74038 .83851 -6.57322 | -.90754
assumed
SOD | Equal variances 8.591 |[.043 [-23.340 |4 .000 -7.07350 .30306 -7.91494 |-6.23207
assumed
Equal variances not -23.340 |2.215 .001 -7.07350 .30306 -8.26347 |-5.88354
assumed
CAT Equal variances .003 .962 -31.452 (4 .000 -12.33819 .39229 -13.42736 (-11.24902
assumed
Equal variances not -31.452 |[3.994 .000 -12.33819 .39229 -13.42799 |-11.24839
assumed
Hinh. Két qua kiém dinh T — test mau doc 1ap trén céc chi tiéu sinh hoa (Protein,

MDA, SOD, CAT) cua mot gao truong thanh.




