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ABSTRACT

Currently, overusing agro-chemicals on agricultural plants affects
consumer health. The urgent issue, so, is to have a high-tech solution to
remove the chemical residue in post-harvest agricultural products. Thus,
designing ultrasonic washing tanks used to clean agricultural products
out of chemical residues would be a research contributing to save
consumer’s health from food poisoning. The tank was designed to allow
adjusting transmission frequency and intensity of ultrasonic waves
suitable to different agro-products and the primary experiment results
indicated that using the designed ultrasonic tank is effective in reducing
a kind of insecticide residue from some vegetables.

TOM TAT

Hién nay, viéc lam dung thudce héa hoc bdo vé thue vt trén cdc loai cdy
nong nghiép da lam anh hwong khong nho dén sikc khée ngueoi tiéu dung.
Vi thé, vin dé cdp bach dit ra la phdi ¢6 mét gidi phap cong nghé cao aé
logi bo cac dw lwong hoa chdt con trong cdc san phdm néng nghlep sau
thu hoach. Do dé, dé tai thiét ké “Bé rira vimg dung séng siéu am” cé the
lam sach cac san pham nong nghiép khoi dw heong hoa chdt con ton
dong la mot nghlen cieu nham gop phan giam thiéu nguy co ngg doc thuc
phdm va bao vé sirc khoé ciia nguoi tiéu ding. Bé rira dwoc thiét ké c6
kha ning diéu chinh thay déi tan sé phdt, cwong do song siéu dm cho
phu hop voi cac san pham nong nghiép khac nhau va két qua thuc
nghiém bwée dau cho thay sit dung bé rira siéu dm cé hiéu qua trong
viée giam dw lwong thuéc héa hoc bao vé thue vt con sot lai tir mét so
loai rau.

Trich dan: Tran Hitu Danh, Luong Vinh Qudc Danh, Tran Thanh Quang, Nguyén thj Tram, Huynh Minh Tri
va Tran Hitu Nghi, 2017. Bé rtra ing dung séng siéu am. Tap chi Khoa hoc Truong Pai hoc Can

Tho. 52a: 46-53.

1 GIOI THIEU

dén 300W co gia dao dong tir 5 triéu dong dén 30
tri¢u dong tuy theo xuat xr hang héa. Bé rtra si€u

Hién nay, trén thi trudng c6 rit nhiéu san phidm
bé rira siéu 4m ciia nhidu hang khac nhau véi kich
thude khac nhau, st dung cho nhiéu muc dich khac
nhau va chu yéu st dung dé 1am sach cac vat thé
rin bang kim loai va thily tinh, dic biét ding dé
rira cac chi tiét may, co khi va dung cu vat tu y té,
dung cy hoa hoc,.... Gia thanh mdt may rira si€u am
dung tich 2 lit dén 13 lit va cong suét siéu am 8OW
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am la mot thiét bi str dung bo phat song siéu am tan
s6 cao ghép ndi truc tlep vao loa siéu am dé tao ra
dao dong co hoc véi tan sb siéu 4m. Dao dong co
hoc s& 1am cho cac phan tir chat 1ong chuyén dong
hén loan lién tuc dudi dang bot khi, va cham vao
m01 be mat va ngoc ngach cua vat can tay ria. Véi
tan suat tlep xtc lién tyc va 16n dan s& 1am sach vat
thé can ty rua.
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Nhiéu nghién ctru cho thiy song siéu am co téc — V& Iy thuyét: tién hanh tim hiéu co so ly
dung tot ddi voi vat the can tay rira ¢6 cAu trac rén, thuyét va img dung cua song siéu am dé thiét ké hé
chua c6 nghién ciru vé Umg dung dang bé rira nay théng diéu khién phat tin hiéu soéng siéu am va
cho rira nong san, thue phim. Muc tiéu nghién clru khuéch dai cong suét didu khién loa phat siéu am.
thiét ke bé rira ding song si€u am nham giai quyét Thiét ké mé hinh bé rira c6 dung tich ti thiéu 10
hai van dé 1 str dung dé rira thyc pham, nong san lit va cong suat song siéu am t6i thiéu 200W. Xay
cu thé 1am sach duoc rau, ci, qua khong tiép xuc, dung giai thuft diéu khién va chuong trinh diéu

khong pha huy véi chi phi thap va c6 thé lam suy khién bé rira.
giam ham lugng thudc bao vé thyc vat, chat bao
quan c6 nguy co ngd doc thuc pham, anh hudng
dén suc khoe nguoi tiéu dung. M6 hinh be rira thiét
ké c6 dung tich t6i thiéu 10 lit, cong suat phat song

— V& thuc nghiém: Tr md hinh bé ria thiét
ké, tién hanh kiém chimg sy hoat dong cua hé¢
thong, chay thir nghiém mot sé6 miu rau qua dé

. LA a2 2 kiém chiing.
si€u am toi thiu 200W dugce diéu khién hoan toan . L X i
tu dong. Két qua thuc nghiém trén mot sb loai rau 3 KET QUA VA THAO LUAN
va c6 kiém chimg cua trung tam kiém dinh Phong 3.1 Téng quan v& img dung séng siéu Am

thi nghiém chuyén sau Truong Dai hoc Can Tho. 3.0.1  Khdi niém va déc tinh tmg dung ciia

2 PHUONG PHAP NGHIEN CUU séng siéu am

Dé giai quyét van dé dat ra, ching t6i di tién Siéu am 14 am thanh co tan s6 cao hon tan s
hanh thuc hién theo phuong phdp nghién ctu 1y t01 da ma tai nguoi c6 thé nghe dugc, thong thudng
thuy€t img dung cua si€u am, thiét ké mo hinh bé song siéu am c6 dai tan tir 20 kHz tré 1én va dugc
rira, xay dung giai thudt dieu khién hé thong va mo ta nhu hinh 1.

thyc nghiém kiém chimg két qua thiét ké.

Y khoa va Pha huy

Am ¥am ©dng vatva Héa hee Kiém va khdng pha huy

200MHz

Ha am Am thanh Siéu am

Hinh 1: Dai tan song siéu am

Siéu 4m c6 thé lan truyén trong nhiéu moi thé o tan s6 cao lién tuc voi thoi gian dai s& lam
truong nhu khong khi, cac chét long va rén vai toe sach doi twong can tay rira.
d6 bang toc do am thanh. Do d6, siéu am dugc Ung 3.1.3  Ung dung cuia song siéu agm

dung (Nguyén buc T};uém Avd cfv., 2003; Phan — Ung dung séng siéu trong cong nghiép
Thanh Ha, 2014; Nguyen Tan Minh, 2015) trong  (Nguy&n Duc Thuan va ctv., 2003; Phan Thanh Ha,
chan doan hinh anh y khoa, chup anlllq cac cau trac 2014): Song siéu am thuong ding phd bién trong
co khi phirc tap theo phuong phap kiém tra khm}g cac linh vyc cong nghi¢p nhu: han si€u am, kiém
p}la huy,‘.u’ng d}_lng trong d(? khoang CiCh’A do van tra chat luong san pham, gia cong vat lidu clmg,..

toc. Ngoai ra, con COthleE‘“{g dul}g Sieu am kbac Séng siéu am con duoc mg dung trong viée sdy
nhau nhu lam sach bang siéu am, han siéu &m, Ing kg cic logi vat liu vi o nhiing logi vt liéu, vat
dung song siéu am trong hoa hoc, sinh hoc,... Song pam khong thé sdy kho bing nhiét hodc khi tiép
sicu am duge tao ra tir mdt s loai loa phdt song e phigt dg cao sé lam thay ddi céc tinh chét hoa,
siéu am, tir dao dong cua tinh thé thach anh ap ly cta ching. Mit khac, séng siéu am con dugc

dién. , dung & vé sinh, tdy rira cac chi tiét may, thiét bi
3.1.2  Nguyén tac hogt dong kim loai, dung cu thuy tinh va thiét bi vat tu y té.
V6i tan s6 28Khz, thiét bi truyén siéu am s& — Ung dung song siéu trong y hoc (Nguyén
truyén nhﬁ'ng dao déng co hQC tén 56 cao dén cac Pirc Thuan va ctv., 2003) Thieét bl siéu am la mot
dbi twong can dugc lam sach (Morey M D et al., thiét bj rat c6 hi€u qua trong viéc ghi nhén hinh anh
1999; Nguyén Dtic Thuan va ctv., 2003). Khi séng cia cac md mém. Nhimg chu triic ndm & be mat
siéu am duoc truyén trong moi trudng chét 1ong s& nhu co, ddy ching, ndo dugc quan sat voi tan s0
lam cho cac phan tir chat long dao dong & ap suét cao (7TMHz -18 MHz). Nhimg céu trac nim siu
cao, tao ra nhing bot khi siéu nho chuyén dong véi bén trong co ‘the nhu gan, thdn duoc khao sat voi
cuong d6 manh va tiép xuc truc tiép vao bé mit vat song &m co tan so thap hon tr IMHz dén 6 MHz.

Hinh 3 minh hoa mét sé ung dung ciia song siéu
am trong y hoc.
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- Ung dung song si€u am trong cong nghiép
thuc phim: Dudi tic dung cia siéu am co tan sd
thich hop, cuong do xac dinh trong thoi gian phu
hop s& lam ting chit luong ctia mot sb loai thuc
pham (Fecherry et al., 2010; Farid et al., 2011).
Mot ing dung cua siéu 4m lam dy nhanh qua trinh
gia rugu nhanh hon so véi rugu duoc G bé‘mg
phuong phap thong thuong khi so sanh vé cac
thong so nhu: pH, nong d¢ con, danh gia cam quan.
Ngoai ra, siéu &m con dung dé tiét trang cho thuc
pham gitip thuc pham duoc bao quan lau hon va
chat luong cao hon.

—  Ung dung song siéu 4m trong néng nghiép:
Céc nha khoa hoc Han Qubc (Joo-Yeol et al,
2015) da tim ra mot phuong phap méi dé giir tuoi
ca chua sau thu hoach 1au hon, gép phan han ché
luong ndng san hao phi do hu hai.

Ca chua s& bat dau hu 10 ngay sau khi thu
hoach va néng dan Han Qudc mit khoang 20% san
lwong mdi nam do khong thé giit twoi néng san.
Trong phwong phap giit tuoi bang siéu am, cac nha
khoa hoc s& tic dong vao ca chua xanh bing song
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am & nhiéu tan s6 khac nhau trong 6 gio subt 12
ngay lién tuc. K&t qua nhitng qua ca chua dugc thir
nghiém c6 thoi gian tuoi 1au hon thong thuong tur 3
dén 4 ngay do song am lam giam 35% lugng
hormone lam chin Ethylene cling nhu tiét ché qua
trinh ho hap.

Do viy, dé tai bé rira ding song siéu am lam
giam du lugng thuoc bao vé thuc vat con ton dong
trong nong san sau thu hoach dd md ra hudng
nghién ciru méi cua séng si€u am goép phan bao
quan, an toan v¢ sinh thyc pham cho xa hdi.

3.2 Thiét ké bé rira irng dung séng siéu am

3.2.1 Téng quan vé hé thong

Hoat dong cta hé thdng c6 thé duge minh hoa tom
tat nhu hinh 2. B6 diéu khién trung tim c6 vai tro
tao ra tin hi€u song si€u am tan sb c6 thé thay ddi
duoc, tin hi¢u song siéu am dugc dua vao bd diéu
khién dém va cach ly. Sau d6 tin hiéu séng siéu 4m
duoc dua dén bo khuéch dai cong suét lon dé diéu
khién loa phét song siéu 4m qua bé rira.

Khéi diéu Khoi dém Khoi cong Loa siéu am Bérirasiéu
khlen va Relav suat am
Khai nguén

Hinh 2: So d6 tong quan vé hé thong

3.2.2 Thiét ké phan cing hé thong diéu khién

Hinh 3 12 m6 hinh hé théng Pién - Pién tir
duoc st dung trong qua trinh thiét ké hé thong. Bo

M Module dém :
+12V

odule hién
+5V

-

A M
thy:

-~ \ASP430(:255

xtt 1y trung tdm (Luong Vinh Quéc Danh va Tran
Hitu Danh, 2015) diéu khién moi hoat dong cua hé
thong tir phat ra song siéu &m c6 thé thay d6i tan sd
va cong suat phat cia bd khuéch dai, .

M6 Hinh H¢ Thong

Hinh 3: So' @6 hé théng dién — dién tir ciia bé rira siéu am

a. Khoi diéu khién
Khéi diéu khién gom c6 bé diu khién xir 1y trung
tam, by dicu khién hién va bg dieu khién dém dong
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ngét tin hiéu song siéu am. Thiét ké mach dién chi
tiét cho khoi diéu khién hé thong dugc thé hién &
hinh 4.
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Hinh 4: So' @6 mach nguyén Iy khéi diéu khién

- B xtt ly trung tdm do mot chip
MSP430G2553 diéu khién moi hoat dong ciia hé
thong: Nhan céc tin hiéu diéu khién dé thiét 1ap cac
thong s6 hoat dong cua hé thdng va phat ra séng
siéu 4m c6 thé thay dbi tan sb, cuong do tin hiéu
song siéu 4m va diéu khién dong ngit bao vé bd
cong suét phat song siéu am.

— B0 hién thi s& hién thi cac thong tin vé tan
s6 sdng siéu am dang phat, thoi gian dang thuc thi
qua trinh.

— B dém diéu khién dém va déng ngit tin
hiéu song siéu 4m nhén tin hiéu diéu khién tir bo

xt 1y trong tim dé dong ngit cic mach bao vé
ngudn, cong suat bo khuéch dai khi tin hidu séng
siéu am phat ra khong 6n dinh vé tan s6 va bién do.

a. Khoi diéu khién

Hinh 5 1a so d bo khuéch dai cong suit dung
bién thé xuit am. Khi tin hiéu séng siéu am dugc
dua vao bo khuéch dai cong sudt, tin hiéu s& duoc
khuéch dai vé dién ap thong qua bién 4p xudt am
TR1 va cung cap cho loa siéu am. Bién d6 ngd ra
ctia mach cong sut phu thudc vao bién thé xuat am
TRI1.

L
=T
= I
Iu.g —_—
oo
R

g

Hinh 5: So' @6 nguyén ly khéi cong suit
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b. B¢ phat song siéu am

CAu tao bd phat song siéu 4m va cach lip ghép
vao bé rira dugc minh hoa nhu hinh 6. Nhiém vu
cua loa siéu am la chuyén nang lugng dién thanh

clamping bolt
and electrical
contact A <«]— back
mass
piezoceramic
discs —, <— glectrical
“*~ contacts
— front mass

4

face for attachment
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dao dong co hoc & tan s siéu 4m (Mason va
Povey, 1998). Céu tao cta bd chuyén ddi nay dugc
lam tir vat liéu gdém s trong sudt dé dap tung véi
tan s va niang luong dién.

photo courtesy of Langford Ultrasonics, UK

3 A r - A A Py r < - Y R .2
Hinh 6: Cau tao loa phat séng siéu 4m va cach lap rap vao bé rira

Vit liéu gém st duge ghép va dugce nén giira
hai khéi kim loai (m6t bang nhom, mot bang thép).
Khi tin hiéu dién 4p xoay chiéu co tin sb siéu 4m
dua vao loa, 1am cho gdm sir co gidn ra tao thanh
dao dong co hoc. Khi hé théng gdom nhiéu loa siéu
am duogc gén 4p st vao bé rira s& tao ra nhiing dao
dong vat 1y co hoc (Morey, M.D. et al., 1999) tac
dong tryc tiép vao thanh bé rira. Chinh su dich
chuyén vat 1y nay lam cho séng 4m lan truyén vao

bén trong dung dich chét 1ong chira trong bé rira dé
tac dong 1én mau vat can lam sach.

3.2.3 Thiét ké mo hinh bé rita siéu Gm

M5 hinh bé rira siéu am duge thiét ké co kich
thudc nhu hinh 7. Bé rira c6 dung tich 20 lit, cong
sudt phat song siéu 4m 200W. Hé thdng c6 thé diéu
chinh thoi gian hoat dong va lya chon thay ddi tan
s6, cong suat phat séng siéu am dé phu hop véi
nhidu d6i tugng vat thé can rira khac nhau trong
thuc té.

Hinh 7: M6 hinh bé rira dung séng siéu am dwoc thiét ké
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3.2.4 Nguyén ly hoat dong ciia hé thong

Nguyén tic hoat dong cia bé rira rat don gian
va d& str dung, phu hop cho moi dbi twong. Khi cip
nguén, hé théng hoat dong o ché 6 mac dinh phat
song siéu am tan s6 28KHz. Nguoi ding cé thé
thiét lap ché do hoat dong cua hé théng nhu cho
phép thiét 1ap cac tham sb vé thoi gian hoat dong
clia hé thong, tan s6 phat song siéu am va bién do
tin hi¢u song si€u am. Moi trang thai hoat dong cua
hé théng déu dugc hién thi trén LCD dé quan sat.

3.3  Két qua thwe nghiém

Trong céac thi nghiém nay chi ding thudc bao
v€ thyc vat nhan hi€u “Reasgant” c6 ham lugng
Abamectin 3,6% w/v (thong sd ciia nha san xuat
cung cdp) vi dugc s dung phd bién dé trir sau
bénh sinh hoc dic tri su cudn 14, duc thén, rﬁy, rép
sap trén cdy an qua va luong thuc thyc phim &
nude ta. Mat khac, do day 1a nghién ciru budc dau,
muc ti€u cac thuc nghiém nhim kiém ching bé rira
siéu am co anh huéng dén viée tiy rira du luong
thudc bao vé thuc vat con ton dong trén nong san
sau thu hoach hay khong. Cac thi nghiém dwoc lap
lai v6i cuing mot phuong phap tao mau, dung cing
mot loai thudc bao vé thuc vat nhdn hiéu
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“Reasgant” c6 ham luong Abamectin 3,6% w/v
trén mot sO loai rau nhat dinh.

3.3.1 Thi nghi¢m I: Kiém tra phirong phdp
tao mau thw trén logi rau hung lii

Do rau hung Iui khi mua ngoai thi trudng khong
biét con ton dong du lugng thudc bao vé thuc vat
hay khong. Thi nghiém nay nham kiém tra phuong
phap tao mau thir c6 bi nhidm thudc bao vé thuc
vat hay khong. Cach tao mau nhu sau: Mua ngiu
nhién rau hing lai ngoai chg dem vé tach ra lam
hai miu. Mau A 1a nguyén mau — (khong ngim
thudc bao vé thuc vat). Miu B 1a miu co ngam
thudc bao vé thuc vat nhan hiéu “Reasgant” cb
ham luong Abamectin 3,6% w/v (théng so ciia nha
san xudt cung cdp). Cho 5 ml dung dich thudc vao
5 lit nudc khudy déu va ngdm mau thir B trong thoi
gian 1 gio. Sau d6, ldy mau B ngam thudc ra dé rao
trong thoi gian 4 gio.

Cic miu A va B duoc mang dén Phong thi
nghiém chuyén sdu Truong Pai hoc Can Tho dé
kiém dinh két qua theo phwong phéap kiém nghiém
dugc 4p dung theo tiéu chuin AOAC2000.
AOAC2000 1a mot tiéu chuan qudc té ap dung cho
thir nghiém vi sinh va hoa hoc trong thuc pham va
dugc pham. Két qua kiém dinh nhu Bang 1.

Bang 1: Két qua kiém nghi¢m phwong phép tao miu thir

Miu A Miu B
MAu thir Nguyén miu — Khong ngim Nguyén miu — dwgc ngdm thudc nhu thi
thubc nghiém 1
Ham luong trén mau 67 ng/Kg 150 ug/Kg
Ti 1§ twong ung 100% 223,9%

Nhu vay, dga vao Kkét qua xét nghiém ham
luong thude bao vé thuc vat bi nhiém & miu B ting
thém 123,9% hay cao gip 2,24 1an so v6i mau A.
C6 thé thdy rang c¢6 sy anh hudng rd rang cia
thudc bao vé thuc vat 1én rau qua khi ap dung
phuong phép tao mau nhu thi nghiém 1 va day s&
1a co s& dé danh gia phuong phap tap miu trong
cac thi nghiém tiép theo.

3.3.2 Thinghiém 2: Ap dung trén loai rau
hung lui
Dung thuc bao vé thuc vat “Reasgant” co
ham lugng Abamectin 3,6% w/v (théng sé ciia
nha san xudt cung cdp). Cho 5 ml dung dich
vao 5 lit nuéc khudy déu va ngdm mau thir
trong thoi gian 1 gid. Sau d6, lay mau ngam

Bing 2: Két qua kiém nghiém véi rau hing lii

thudc ra dé rao trong thoi gian 4 gid. Tach ra 4
mau doc lap nhu sau:

— Mau 1: nguyén miu - ngdm véi thudc bao
vé thuc vat “Reasgant” nhung khong rira.

— Mau 2: nguyén mau duoc rira bang bé rira
siéu am voi thoi gian rira 20 phat. Sau d6 xa qua
nuée sach 3 1an (chi xd nuée, khéong ding tay ria
tiép xiic).

— Mau 3: nguyén mau nhung duoc rira bing
bé rira siéu 4m véi thoi gian rira 30 phut. Sau d6 xa
qua nuéc sach 3 1an (chi xd nuée, khong ding tay
rika tiép xiic).

— Mau 4: ldy miu 1 dem ra rira bang tay
(dung tay rtra truc tiép va x4 nudc). Sau do x4 qua
nudc sach 3 lan.

Mau thir Mau 1 MAiu 2 Maiu 3 Maiu 4
Thoi gian xtr Iy 20 phut 30 phut Rira bang tay
Ham luong trén mau 4.50 pg/Kg 2.60 ng/Kg 2.90 ng/Kg 2.90 ng/Kg
Ti 1¢ tvong tng 100% 57,8% 64,4% 64,4%
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Cac mau sau khi dugc xtr Iy dugc mang dén ’ 3.3.3 Thi nghiém 3: Ap dung trén logi rau xa
Phong thi nghiém chuyén sau Truong Dai hoc Qﬁn lach xoong
Tho dé kiém dinh két qua theo phuong phap kiem Céch tao mAu nhu thi nghiém 2 va phuong

nghi¢m duoc ap dung theo tiéu chuan AOAC2000.  phap kiém dinh giéng nhu thi nghiém 1. Két qua
Két qua xtr Iy duoc thé hién qua Bang 2. Ti 1€ giam xtr Iy duge thé hién qua Bang 3. Ti 1& giam du

du luong thuoc trir sdu sau khi kiém nghiém nhu lwong thude trir sau sau khi kiém nghiém nhu sau:
sau: mau 2 giam 42,2%,~ mau 3’gié’1m 3535% va ma:lu mau 2 giam 20,2%, miu 3 tang 20,3% va miu 4
4 gidm 35,5% so v&i mau 1. Boi yc’yi mau 3 va mau giam 7,2% so v6i miu 1 (nguyén miu khong duge
4, rau bi dap khi dugc rira voi bé rua si€u am véi rira boi bé rira siéu 4m hodc rira bang tay). O thi
thoi gian lau hon (thoi gian 30 phut) hodc rira bang nghiém nay, ta thiy rau xa lach xoong mau 3 lai
tay khién mot phan thudc sdu ton du tham thau tang 20,2% so v6i mau 1 vi khi rira voi thoi gian
nguoc lai cac mo rau bi dap nén du luong thu dc c6 1au hon, séng siéu 4m lam hong cac moé 14 bao vé
tang hon so véi mau 2. va gy ra hién tuong thdm thiu nguoc vao bén

trong rau qua.

Bang 3: Két qua kiém nghiém véi rau xa lich xoong

Miu thir Miu 1 Miu 2 Miu 3 Miu 4
Thoi gian xtr Iy 20 phut 30 phut Rira bang tay
Ham luong trén mau 0,69 ng/Kg 0,55 ng/Kg 0,83 ng/Kg 0,64 ng/Kg
Ti 1€ twong ung 100% 79,7% 120,3% 92,8%

3.3.4 Thinghiém 4: Ap dung trén trdi khé qua tao voO cua trai kho qua c6 do bong nhét dinh nén

v0i thoi gian ngdm thudc tao mau ngin khong du
dé thudc ngdm vao bé ~mat qua hodc cling co thé
loai thudc chon thir mau khong anh huéng nhiéu
1én trai khé qua.

Cach tao miu nhu thi nghiém 2 va phuong
phap kiém dinh gidng nhu thi nghiém 1. Két qua
xtr Iy dwoc thé hién qua Bang 4. Két qua phan tich
khong thiy duoc du lugng cho ca 4 mau thar vi cdu

Bang 4: Két qua kiém nghiém trén trai khé qua

Mau thir Mau 1 Mau 2 Miu 3 Mau 4

Thoi gian xir Iy 20 phut 30 phut Rira bang tay
Ham lugng trén mau Khong phat hién Khong phat hién Khong phat hién Khong phat hién

4 KET LUAN VA PE XUAT béo vé thyc vit loai Reasgant trén ba mAu rau qua

n : hing lui, xa lach xoong va trai kho qua. Két qua
4.1 Kétlugn cho thiy bé rira siéu am c6 anh huéng dén qua
trinh rira thyc phdm dang khéong tiép xuc, khong
pha hiy va co lam giam du luong thube bao vé
thuc vat con ton dong trong noéng san sau thu hoach
& mirc d6 nhat dinh. Tuy nhién, dé c6 thé thuong
mai san phidm nay nhom tac gia cé nhitng dé xuat

Qua thyc nghiém va kiém nghiém co thé két
ludn rang v6i m6 hinh bé rira ing dung song si€u
am thiét ké, budc dau cho thdy c6 thé lam giam du
luong thuéc bao vé thuc vat nhit dinh trong nong
san sau thu hoach. Thoi gian rira va cuong do phat

song siéu am dung deé rira cho mdi loai nong san 1a nhu sau:
khac nhau, néu thoi gian rira va cong suat phat siéu — Can thyc nghiém va kiém nghiém véi nhiéu
am khong hop 1y s€ lam hong cac md bao vé bén mau rau qua hon.

ngodi ndng san va gy thdm thau nguoc du luong
thudc bao vé thyc vat tr lai nong san. Do do, can
thiét phai thyc nghiém va kiém nghiém phan tich
két qua trén rat nhidu mau nong san khac nhau voi
nhiéu loai thudc bao vé thuc vat dugc sir dung phé
bién khac dé tim ra qui trinh chuan cho bé ria. Day
12 mot san pham co nhiéu trién vong phat trién gop
phan dam bao an toan vé sinh thyc pham ¢ nudc ta.

4.2 D& xuit

— Can thyc nghiém dé tim thoi gian ria va
cong suat phat song siéu am hop 1y cho timg loai
néng san dé khong anh huong dén sy thim thau
nguoc cua du luong thudc bao vé thuc vat vao
ndéng san.

— Can kiém nghiém trén nhiéu nhém thude va
loai thudc bao vé thuc vat khac nhau dé dam bao
dat chuan do an toan vé sinh thuc phém.

. ) — Dic biét, can nha tai tro kinh phi dé hoan
be tai chi thir nghiém sy anh hudéng cua thuoc thién nghién ctru nay.
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