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TOM TAT

Nhu cau sir dung thue pham rau cii qua sach dang la van dé hét sire can thiét phuc vu doi
song nguoi dan. Viéc loai bo ton du cia duw hrong thude bao Ve thire vit bang ung dyng. p/‘!l.l‘O'?lg
phap Ozone vi bot khi hién dfmg la mét1 trong cac giai phap mang lai hiéu qua cao, dang dioc cdc
nha khoa hoc trong nucc va the gioi dau tw nghién ciru. Trong bai bdo nay, ;
hanh xay dung mo hinh thiét bi rira rau sir dung nang luong vi bot khi. sau ds
loai rau khdc nhau xa lach, rau muéng, cdi thia va cdi be xanh dé kiém ch

nhom nghién ciiu tién
thiee nghiém trén bon
] / ung tinh hiéu qua ciia
phwong phap. Cac mau rau dftrc_?'c ngam trong bon rita siéu am chira Ozone vi bot khi 1.0ppm. Két
qua thue nghiém chimg minh rang phiwong phap sir dung Ozone vi bot khi 1t hiéy qua loai bo dur
thuée trir sdu cho cac loai rau dn la. ' -

Tir khéa: Vi bot khi; Ozone; May rira rau; Thuée bdao vé thue vat.
ABSTRACT

The demand for vegetable consumptionis essential issue to serve citizens. Excessive protective
chemical elimination which is applied advanced solutions brings high effects being in

. . o . vestigated
hyv domestic and international scientists. In this report, research team conduct

ed and designed

i . : : - microbubbles to
wash out plentiful protective chemicals attaching to surfaces of leafy vegetables. F. ollowingly, using

Taguchi method for four kinds of vegetables including salad, water spinach, Chinese cabbage, and
£ JOrS! T ' _ " : e, an
mustard greens verifies the effectiveness of solutions, Specifically those executed experiments will
presents results of method on mustard greens. Vegetable samples are treated soaking pool frr;zkl' g

d 1

/
ultrasonic wave and Ozone microbubbles raging from 1.0ppm to 2. Oppm. The practical results
zone microbubbles has high effects

the vegetable washing machine integrated with the ultrasonic power and Ozone

demonstrated that the method using the ultrasonic power and O
on eradicating protective chemical on leafy vegetables.

Keywords: Ulirasonic, Ozone microbubbles, vegetable washing machine protecti
_ . protective
chemicals.
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1. GIOI THIEU CHUNG

Cac hoa chit bao vé nong nghiép hd
tro rat nhiéu trong canh tac dé cai thién nang
suit trong trot, nhung lai gdy céc tac dong tiéu
cuc dén méi trudng, con ngudi, dong vat... v.v
Hién nay, céc van dé vé thuc pham 6 nhiém,
kém vé sinh la mot trong nhirng thuc trang bao
dong ma moi lién két xuat phat tir cc nha nong
nghiép va nguoi tiéu dung. Trudc van dé do,
cac phuong phap kiém soat hoa chét bao vé
trén cac san pham nong nghi¢p duogc dua ra.
Tai Nhat Ban, ké tir naim 2006, da co khoang
600 loai héa chit bao vé duoc dua vao danh
sach tich cuc, cac ngudng gioi han hoa cht
nay da duoc tiéu chuan hoa [1]. Do do, céc san
phiam nong nghiép sé& khong duogc thuong mai
hoa néu vuot qua cac tiéu chuan chinh thirc

nay. Diéu nay lam tang nhu cau phat trién cac
phuong phap rua, nhim loai bo cac hoa chét
bao vé trong cac mat hang nong san [2].

Ozone 1a chét bi oxy hoa cao, thuong
duoc su dung de khtr tring, bat hoat virut, co
tc dung tay tr dng, khir mui va khur cac yeu t6
hiru co [3]. Ngoai ra, khi Ozone chuyén thanh
oxy, n6 khéng lam hong toan bo huong vi cua
rau [4], vi vy Ozone la lua chon thich hop nhat
dé loai bo cac hoa chét bao vé trén thuc vat.

Mat khac, Ozone la hoa chét duoc khu tring
rat manh nhung c6 do hoa tan han ché. Chinh
Iy do dé, Ozone khong duoc 4p dung nhiéu
trong thue té. Tuy nhién, do ing dung cua cac
vi hat Ozone c6 duong kinh nho, bong bong
ndi trén mat nude chim hon va tan hoan toan
trong nude [3]. Hon nita, cac vi bot khi ozone
¢ cac tinh chit doc nhat nhu tu chiu ap luc,
mang dién tich am,... Vi vay, chting hut cac hat
tich dién duong 1a bui, sau do mang ching Ién
phia trén mat nudc. Nhing sd liéu nay, trong
thoi gian dai da thu hat sy chu y cua nhiéu nha
nghién ctu thu nghiém tng dung cong ngh¢

ozone vao qud trinh vé sinh thuc pham [3.6].

Phuong phap vi bot khi cai thién hiéu
qua tiép xuc giira thuc phdm va dung dich
ngam. Hiéu g vi bot, hiéu tmg co hoc va hiéu
{mg nhiét do 1a ba théng s6 anh hudng truc tiép
dén hiéu qua rira [7,8], trong d6 hiéu tmg vi bot
1a yéu t6 chinh. Dudi tic dung cua song siéu
am, vi bot khi duoc tao ra. Siéu am tao ra suc
ép thay doi ap luc moi truong tai mot sO vi tri
nhit dinh, trong nira dau cua chu ky, séng p
lyc ting cudng, nhung ching giam dan trong
phén con lai cia thoi ky. Nhitng hién tuong nay
mang lai hiéu trng co hoc cho cac mai trudong bi
anh huong. Su chénh léch 4p suit giita hai pha
nay rat 16m va ty 18 véi tan so siéu am, chinh su
chénh l1éch nay 1a nguyén nhén tao ra cac vi bot
khi [9-11].

Bai bdo nham tim gidi phap hiéu qua
trong viéc rira rau an la. Cac chat gay 6 nhiém
vat 1y (cét, bui, v.v.) va cic hoa chat bao vé
thuc vat trén rau an la duoc loai bo bing tng
dung két hop giita siéu am va vi hat ozone. Cac
thi nghlem da duoc tién hanh trén Salad, rau
mudng, cai thao va rau cai be dé ching minh
tinh hi¢u qua Tuy nhién, bai bao tip trung trinh
bay chu yéu céc thi nghiém trén cai be xanh,
loai rau duoc xem la c6 kha ning 6 nhiém nhiéu
nhat.

2. TIEN HANH THi NGHIEM

Péi tugng: Cé thé thir nghiém trén cac
loai rau an 14 va dung la xa lach, rau muéng,
cai thao va cai be xanh. Cac loai rau nay phai
duoc trong trot dua trén tidu chudn VietGAP.
Trong pham vi bai béo s& thyc nghié¢m trén cai
be xanh.

Thiét b thi nghiém: Thiét bi thi nghi¢m
gém 2 budng doc 1ap. Budng thi nhat syc rira™”

ISSN 0866 - 7056

TAP CHI CO KHI VIET NAM, S0 8 nam 2019 35

www.cokhivietnam.vn



NGHIEN CU'U - TRAO POI

so cap va budng thir hai tmg dung siéu am dé
rira thir cp. Nudc ding trong qué trinh rira 6
chira Ozone v&i ndng d6 phit hop cho rau in 14
la 1,0 ppm.

Tién hanh thi nghiém: Khéi luong rau
trude khi rira: m; Khéi lugng rau sau khi rira
bang may: m,; Khéi Iuong rau sau khi rira bang
tay: m,. Kiém tra 49 sach co hoc cuarau & trang
thai khong cé nudc bam vao bé mat rau. Chon
khéi luomg mau rira bang may m,.la 0,5 kg cho
mét 1an 1ay mau rau thir i. Chon kh01 Iuorng rira
bing tay m 1a 0,5 kg cho mét lan lay mau rau
thir j. Dé de tinh toan ta phan b6 s6 mau rira
bang méy tring véi sb mau rira bang tay (1=)).
Gitr lai mau m,, lam dai dién mau ban dau. Ta
co:

nzlzm”+2ma.+2m3j (1)

Mang toan bo mau m,. cho vao may rira
& bé rira so cap cung trong mot lan. Cac miu
m,, nay duoc cach ly nhau bang luou Sau khi
rLra bang may lay ngau nhlen 3 mau cin khéi
lugng ta dugc khéi lrong mau sau khi rira bing
MAy s, my,, M. Tiép theo, rira bang tay cac
mau m, co cach ly trong qua trinh rLra Sau khi
rira bang tay 1y ngiu n]ucn 3 miu can khéi
lrong ta dugc khéi lwong mu sau khi rira bing
tay mj,, mi,, my;. Tinh todn d6 ban co hoc cia
rau dugce thy hién nhu sau:

Do ban ctia mau:

b=——ZA’ . A

> m

43

i = My —my, (2)

D6 sach clia mau:

ZA
th )
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2.4. Phuwong phap Taguchi

Phuong phép Taguchi cho phép thiét
ké céc thi nghiém dua trén cdc ma tran truc
giao, xac dinh sb lugng c6t thich hgp, mé ta su
tich hop ctia cac thi nghiém riéng 1é. Phuong
phdp Taguchi khéc phuc duoc nhuge diém cia
phuong phap giai thira vi n6 co thé cit giam
dang ké s6 lugng thi nghiém nhung van duy tri
tinh téng quat cua qua trinh phan tich, vi vay
phuong phap nay hiéu qua vé thoi gian va tiét
kiém chi phi. Mé hinh ctia cac tham sb dau vao
va dau ra duge hién thi trong Hinh 2. Nhu c6
thé thay trén hinh, mé hinh c6 chira sau thong
so dau vao(A, B,....F) va thong sddiuray la
dd sach co hoc dugc tinh theo don vi %. Tuy
vay, c6 mot thong sb luon dugc giir 1a hing
trong sudt qua trinh la néng dd Ozone (F), diéu
nay dua trén cac nghién ciru cia nhom tac gia
H.lkeura [12], chi ra ring nong d6 Ozone dugc
khuyén sir dung khi rira rau an 14 1a 1,0 ppm.
Két qua 13, ¢6 nam théng s6 s& thay déi con
théng sb con lai (F) s€ gilt nguyén trong moi
thir nghiém, durgc minh hoa trong Bang 1.

) |
I =A. Hoi lru nrde Oz0n g I
[ [ l
: =B. This gian ngim rira co hoc-—§+ :
: =C. That gian ngam rira hoa hc_)ci—b Thict b rim rau :
| o Ozone-Siéu dm =Y. D{ sach co hocm——p>
| =D. Lugng mude sach cung clp—=p |
[ ) [ |
| =E. Nang sl r{fa ———— |
| |
|

| =F. Nong d Ozone ;

Thiing 5 vio Thing sora

Hinh 2. Théng so dau vao va dau ra.

TAP CHI CO KHI VIET NAM, S6 8 nam 2019



NGHIEN CUU - TRAO BOI

Bang 1. Cac thong so dau vao va cdac muic thir nghiém:

Miic di¢u khién
STT | Ky hiéu Thong sb i
Miic 1 Mic2  Miec3
I A Hbi Iwu nuée Ozone Co Khéng |
S —. ST i‘ | e
2 B Thaoi gian ngdm rra co hoe | 2 phat 3 phut 1 4 phut
3 ¢ Thai gian ngdm rua hda hoc 2 phat 3 phut | 4 phut
4 D Lugng nudce sach cung cép 35 lit/ phat 45 lit/ phat 55 lit/ phut
5 E Ning sudt rira 3,5 kg/phit 4,0 kg/phut | 4,5 kg/phit |

Theo phuong phap thiét ké truyén anh ddy du théng tin ciia qua trinh. Phuong
thdng, dé tim giai phap t6i wu trong gidi han phap Taguchi sir dung ty sd tin hiéu/nhiéu SN
cac tham s6 va cac murc diép khién cua cac (Signal-to-Noise) duoc chuyén doi tir ham s
th'am s0 da cho trong Bang 1 can phai thuc hién mat mat L = k(Y-m)2, trong do L la mat mat
50 luong thi nghiém 1a N =2'+3%=83. Tic ¢6 o sai léch gid trj dic tinh y nhan duoc so voi
the xdy ra 83 kha nang ket hop cua cac tham  oi4 4 dgc tinh m mong mudn, k 1a hing so. Ty
sO va cac mL'rc.‘Trong do, 5 tham so dicu khién s& SN duge xay dung va chuyén déi dé tinh
duogc ky hiéu lan lugt bdi 5 chir cai A, B, C, D
va E. Tham s6 A duoc lwa chon & 2 mirc, cac
tham s6 con lai & 3 mirc gidi han. Voi s6 luong
thi nghi¢m rat 16n, nhu vay s€ gay rat nhiéu kho 1 1
khiin trong viéc thuc hién, ddng thoi gy ling SN, = ‘IOIOg(;; Y:J ®
phi thoi gian va kinh phi. Dé khédc phuc van o
dé nay, nhom thuc hién dé tai da ap dung thuc
nghiém theo phuong phap Taguchi [13,14]. M6
hinh thi nghiém ap dung phuong phap Taguchi
¢6 1 tham sé 2 mirc va 4 tham s6 3 muc. Khi
do, s6 luong thi nghiém khao sat ché do ria ) . )
duoce léy theo ma tran truc giao L18, gom 18 3. KET QUA VA THAO LUAN
thi nghiém duge ky hiéu tir TN1 dén TNIS. ’

Béng viéc ép d]:]ng phu’g‘ng phép Taguchi’ 36 Tién hanh thure nghiém trén cai be xanh
lugng thi nghiém da giam vé cung dang ké tir ta thu dugc cac két qua theo Bang 2 va Hinh 3
83 xudng con 18 thi nghiém nhung vin phan  ~ 4.

toan theo tiéu chi “Lém hon tt hon™ (Lager is
better).

n

Str dung phin mém Minitab dé tinh toan
ham muc tiéu, danh gia va sap xép cac thong so
theo tiéu chudn “Ldn hon t6t hon” (Hinh 3).

&
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Bang 2. Két qua thi nghiém dica trén ma tran truc giao Taguchi doi voi cai be xanh:

o

=
=
=
-
(g2
=

S/N

Théng sb di . Giitrido ' Trung binh |
T "ATB[c[D[E]| Y, Y, Y, = (@B (um)
I 1|1 1 U1 093 093 094 | -0599%6 | 0933333
2 (111222 094 | 095 | 095 | 047638 | 0946667
3. 1|1 [3[3 73] 097 09 | 095 035552 | 096
4 1212021 095 095 ' 096 | 041542 | 0953333
5 122033 09 | 09 | 095 | 050801 | 0943333
6 12 3L 1| 098 | 097 | 098 | 020538 | 0976667
7 13 | 1 3 1 09 | 097 | 097 | 029478 0.966667
8§ |13 2 12 097 | 097 | 097 -0.26457 097 |
9 1 3 3 2 3 0.96 0.95 0.94 -0.44649 0.95
0 |21 |11 ]3] 09 | 09 091 | 072527 092
|21 |2 2 1 09 | 09 | 093 050896 | 0943333 |
2 2 1 |3 3 2 095 | 09 | 093 | 0569 | 0936667
13 |2 2 1|2 3] 094 | 094 | 095 | 050702 | 0943333
14 |22 2 3 1| 096 | 095 | 093 | 047834 | 0946667
15 2] 2|3 | 1] 096 095 | 095 | 041542 | 0953333
| 16 |23 |1 ]3]2 0.96 0.95 0.95 -0.41542 0.953333 |
17 2] 3 \ 2 1 3] 093 | 095 | 092 | 060158 | 0933333 |
18 [ 23 [ 3[2 [ 1] 097 | 095 | 095 | 03804 | 0956667
Gia tri trung binh: 0.9511 | 0.9505 0'9461_1__'0-&3_7‘ 0.949259
s i o e P
i : =
35 - Jf= -

Sgnsi to-npier Lafger & beer

(a) Ty lé SN
Hinh 3. Po thi Két qua tinh todn theo Taguchi.

Taguchi Analysis: Y1, Y2, ... versus Héi Ivu Ozon, Thei glan

Response Table for Signal to Hoise Ratics
Larger i2 better
Thér g1 o Indl gi a Loy lugng

BAL 1w qé: F3 T '75* rda nusc s ch
Level Jzone
1 .3962
F -0.5120
2 4
Delt 157 )
Rank 2 5

sva |
pval @

e

(b) Gia tri trung binh

Respcose Table for Means

Hinh 4. Cac mitc anh huéng ciia cac bién ddu vao.
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Tir cac két qua trén, co thé phén tich danh gia anh huorng ctia cac thong s6 cong nghé dén do
sach co hoc ctia rau khi rira nhu sau (theo murc do giam dan)1a B,A.E, C. D.

Bang 3. Mitc anh hwong cua cac bien dau vao:

I L | Thoi gian ngﬁgvi_ “Thoi g]gnngﬁ;n rira Lu u Iuno mmc - i
Hoi luu | R - Z Nang suat rira
Ozone | rua co hoe | hoa hoc | sach cung cip (ke/phiit)
- N (phaty (phat) | (I/phut) *

B Mchl | 09556_'717 10.9400 . 09450 T ”799444 ] 0.9539
 Mac2 | 09430 | 09528 09472 | 09489 09522
© M@e3 | | 09550 | 09556 09544 09417

Chénh léch | 0.0126 00150 | 0.0106 00100 0.0122

| | — il — =
Mz €y 2 1 | 4 | 5 3
anh huong | B 1 B . - -
Dura trén ket qua cho thay, thoi gian suc hoc. Tang nang suit rira 1am giam do sach co

rira co hoc 13 yéu t6 anh huong nhidu nhat dén hoc. So sanh gitra viéc thay doi ning sudt rira
do sach co hoc. Lugng nude sach cung cap lai tr mre 1 1én murc 2 va to muc 2 1én muc 3,
1a thong s téc dong it nhit dbi vai két qua. Qua d6 sach co hoc tuwong g co su thay doi theo
do, thay doi thoi gian ngdm rira co hoc tir mire chiéu huéng giam dang ké. Nhin vao bang s6
1 sang murc 2 tao nén su thay doi dang ké do liéu thu thép va ket qua phan tich SN theo tiéu
sach co hoc. Tuy nhién, khong ¢6 nhiéu khac chi “Lén hon tot hon™ ¢6 the thdy & luot thi
biét khi thay doi tir mirc 2 sang murc 3 (d6 doc nghiém thtr 6 cho két qua toi wu. Gia tri trung
thap hon). Mit khac, viéc hoi luu nude Ozone binh cta do sach co hoc dat mirc 97,67%.
mang lai hiéu qua dang ké d6i vai do sach co

Bang 4. Thi nghiém cho két qua toi wu nhat:

[ TT :; Thong s6 dAu vao ‘r _Ciz’l tri'd_o J S/N '-T_r'uﬁ'gibrinh
1 AlBlC | D E Y, | Y, Y, | (dB) C (pm)
6 | 1] 2|3 |3 1 | 098 | 097 | 098 | -020538 | 0.976667 |
Tir d6 c6 thé dua ra thong s& t6i wu van hanh thiét bi dbi véi cai be xanh nhu sau:
Bang 5. Cac thong s6 161 wu doi véi ché dé rira cai be xanh:
ot | kv higu | P R T -
T v TS 1 Migel | Mie2 | Mire3
1 A ) - __Hglliuuw(r)zone 7J' B co - l___ B )
2 __B,,,f 7 Thm glan ngam rLra cohoc l w 7 3phut B
3 B ____Thm gian ngdm rira hoaﬁhoc | _ l ~ 4 phuat
4| D Luuluong nuée sachcap o sSlivphut
i 5 E ~Ning 73@}1‘&;1 3.5 kg/phit L '
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4. KET LUAN

Phuong phap rua rau ung dung song
siéu am, vi bot khi va dung dich Ozone két hop
da chimg minh nhanh chong va hi¢u qua kha
ndng loai bo phﬁn 16n lugng chat bao vé thuc
vét trén bé mat rau, dac biét 1a rau in 14 nhu xa
lach, rau muéng, cai thao va cai be xanh. Déi
v6i cac vin dé xa hoi, nghién ctru nay dong gop
mot quy trinh so ché rau phu hop véi tiéu chuan
an toan thuc pham ctia BO Y té. Mang v nghTa
thiét thuc trong viéc bao vé strc khoe cong dong
trudc cac van dé an toan vé sinh thuc pham,
ng¢ doc thuc pham dang vuot qua mic bio
dong hién nay.
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