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Nghién ctru thiét bi va thuc nghiém quy trinh so
ché rau sach

Tran Anh Son, Pang Quang Ky

Tém tit — Du hrgng thude bao vé thye vat ton
dong trén mirc cho phép ddi véi rau ci, qua
nhit 12 rau in 14 dang 13 vin dé diang quan tim
ciia ci ngudi tiéu dung 1in nguoi san xuit. Hién
nay tai cac noi nhw Ci Chi, Héc Mon va Binh
Chanh thwong tip trung cac cong nghé xir 1y
rau sau thu hoach, tuy nhién cong ngh¢ vin con
don gian, lac hau va can khic phuc, diu tu thém
cac trang thiét bi méi phuc vu san xuit dam bao
chit lwgng ciing nhu sirc khée nguoi tiéu ding
trong nwéc. Nghién ciru hwéong dén viée dé xuit
mdt quy trinh sin xuit rau sach dua trén cac
yéu t6 anh hwéong dén qua trinh bing cong nghé
siéu 4m, vi bot khi va Ozone két hop. Két qua
nghien ciru ciia dé tai tap trung vao nghién ciru
thiét ké ché tao ba thiét bi chinh cé trong day
chuyen nang sudt 200kg/ gio. Day chuyén cho
thay sw két hop hiéu qua cia hé thong lién hoan
gitip 1am sach va loai bé cac thanh phan vi sinh,
duw lwong thudc bio vé thue vat dap Gmg quy
dinh vé an toan vé sinh thwe phim ciia B3 Y té.

Tie khoa: Coéong nghé riva rau, cong nghé
Ozone, cong nghé vi bot khi, cong nghé siéu dm

1. GIOI THIEU

Viét Nam dugc thién nhién wu dai nén cod
ngudn rau qua doi dao quanh nim. Dién

tich trong rau & nudc ta khoang 850.000ha [1] , san
lwong khoang 15 triéu tin. Cudi nam 2016, xuit
khiu rau qua cua Viét Nam dat xp xi 2,3 ty USD,
cho thiy dugc tiém ning kinh t& cua Viét Nam
trongviéc san xudt va xudt khau rau sach. Tuy
nhién bén canh d6, thach thirc 16n nhat 1a mot quy
trinh xtr 1y rau sach mot cach hé¢ théng, va dam bao.
Tiéu chuan VietGAP [2] (Vietnamese Good

Bai bdo nay dwoc giri vao ngay 25 thang 06 nam 2017 va
dwoe chdp nhdn dang vao ngay 2 thang 10 nam 2017.
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Agricultural Practices) ra doi nhim muc dich
huéng dan ngudi san xudt 4p dung nhing tiéu
chudn nhét dinh nham dam bao chét lugng, an toan
thuc pham, truy xuat ngudn goc, bao vé mdi truong
va suc khoe, an sinh xa hoi cho nguoi lao dong. T
két qua kiém nghiém do S¢ Nong nghiép va Phat
trién nong thon Ha Noi thuc hién trong céc thang 8
va 9 nam 2015 cho thdy, co 14 trén 63 (22,2%) mau
rau qua c6 du luong thude bao vé thyc vat (BVTV)
vugt mirc gidi han cho phép. Con tai TP. HCM,
niam 2015, trong 574 mau rau, qua do Chi cuc Bao
vé thyc vat TP. HCM guri phan tich dinh lugng vé
ton du thudéc BVTV, c6 8 miu vi pham. Chg dau
thia nhiém
Chlorpyrifos, chg diu mdi Binh Dién phat hién
mau xa lach bup nhiém Permethrine. Tir d6 cho
théy nhu cau vé thiét bi rira rau & Viét Nam 1a rat
can thiét.

moi Héc Moén c6 2 mau cai

Hinh 1. Viét Nam 12 mét thi truong tidm ning trong viée san
xuét va xuat khiu rau cii

Theo co so di li€u sang ché Thomson
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Innovation, sang ché lién quan dén thiét bj rira rau
d3 xut hién tir dau thé ky 20. Dén nay da co trén
1300 sang ché va cac thiét bi va hé thong rira rau
dang ky bao ho. Giai doan 2000-2014 c6 842 sdng
ché, ting 410% so véi thap nién 90. Sang ché vé
thiét bi rira rau duogc ding ky bao ho ¢ khoang 30
qudc gia trén toan thé gisi. Trong do, so véi tong sb
sang ché, khu vyc chdu A tap trung nhidu nhit
(69,3%), khu vuc chau Au chi chiém 20,9%. Trong
hon 1.300 sang ché lién quan dén thiét bi va hé
thong rira rau néu trén, lugng sang ché vé thiét bi
rira rau chiém dén 64%, sang ché lién quan dén cac
phuong phap lam sach rau néi chung (vi du nhu ap
luc voi phun dé lam sach bui ban bén ngoai cua
rau) chiém 6% [3-8]. Véi ty trong lugng sing ché
thiét bi rira rau 16n nhu vy, da phan cac thiét bi
déu duogc san xuit & cac nude chau A, dic biét 1a
cac nudc Trung Qude, Pai Loan...Tuy nhién cic
thiét bi c6 mot diém chung 1a chua thé tich hop
dugc nhidu phuong phap rira, thudng 1a cac thiét bi
riéng biét khong hoan toan 1a hé théng, nhu mot sd
may & Trung Qudc chuyén dung 1a rira rau voi
dung dich ozone hoa tan hodc 1a vi bot khi hodc 1a
st dung si€u am, chua thé hién dugc tinh hiéu qua
cuia viée két hop cac phuong phap trén. Tai Viét
Nam, céc nghién ciru chii yéu tap trung vao phuong
phap 1am sach, phuong phap xi 1y rau, mot sé dinh
huéng tuong lai nghiéng vé sir dung ozone nhim
khir tring va bao quan rau, ct [9-11], chua cho thiy
3 mot dé tai nao tap trung vao mot thiét bi ria rau
cong nghiép c6 ning suit 16n, st dung két hop cac
phuong phép so ché rau hiéu qua
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Hinh 2. Tinh hinh ding ky sang ché chu luc (a) va sang ché c6
lién quan dén thiét bi rra rau phéan loai theo quéc té (b)

Viét Nam dang trong qué trinh hoi nhap thé gidi,
viéc cai thién chét lugng rau sach xuét khau déng
thoi dam bao lugng rau sach tiéu dung trong nudc
dang 13 van d¢ can thiét. Do d6 bén canh viéc phat
trién cac mé hinh trong trot tiéu chuan, chét luong,
cing vé6i viée quan 1y ra sat viéc van chuyén thuc
pham ban n6i chung hay hoa mau néi riéng thi viéc
cho ra doi cac loai may rira rau da nang giip loai
bo phﬁn 16n chét hoa hoc, thudc trir sdu trén rau
mau ciing 12 mot giai phap tot khi ma mé hinh rau
sach nudc ta dang trén da phat trién.

2. MO HINH THIET KE

2.1 Yéu cdu ban ddu va mé hinh thiét ké

Hé théng may rira rau dwoc chia 1am hai phan
gdm may rira so bo vi bot khi va mdy rira siéu 4m
va Ozone tich hop. V6i nang suat 200kg/gio va
cach bd tri cac thiét bi lién tuc ndi tiép nhau trong
day chuyén

Cipnwdrc b sung

Vio MR1| 2 MR2| 4 m % uv

— 3 15
Tay 1 W 18

Cipnuge  Thio mrdc Cip nwde

Hinh 3. M6 hinh bd tri cac thiét bi trong hé théng so ché rau

Qua trinh thyc nghi€m trén cai thia. Rau dugc
dua vao bé rira co hoc (MR1), dudi tac dung cia
cac tia nude két hop véi cac dau phun lip rap chim
bén dudi giup thay d6i dwoc cac goc do dé rira
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trong thoi gian t1, sau do6 rau dwoc van chuyén
trung gian dén bé rira hoa hoc (MR2), tai diy qua
trinh phdi tron khi ozone va cip nudc tron ozone
vao bé rira tich hop véi thiét bi vi bot khi va cac
dau séng siéu am, qua trinh dién ra trong thoi gian
ts, cling 1a phan doan quan trong nhét trong viéc
loai bé du luong thube bao vé thuc vat, chit hoa
hoc, rau tiép tuc duoc vin chuyén sang may ly tam
(LT), va dugc ly tam tach nudc trong thoi gian ts,
sau d6 lai tiép tuc duoc khi trung bé‘mg tia UV mot
khoang thoi gian t; va trd thanh thanh phdm. Céac
khoang thoi gian t, 4, ts 12 cdc khoang thoi gian
trung chuyén rau tir cac thiét bi nay sang thiét bi
khac, cac khoang thoi gian dwoc tdi wu hoéa phu
thudc vao cum bang tai li¢u, va thao tic cua nguoi
van hanh.

2.2 Phan tich thiét ké chirc nang hoat dong mdy
riea so bo va may rica héa hoc

a) Cac cum trong may rira so' bo
(a) (b)
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Hinh 4. B4 tri cac dau phun tron trong may rira so bd

Trong thiét ké méy rira so bo thi viéc tinh toan
b tri dau phun nuée dé giup cho qua trinh rira theo
phuong phap giti 13 rat quan trong va dugc quan
tam thiét ké nhiéu phuong 4n xoay cac dau
phun.Viéc tinh toan va lip rap cac dau phun nay
can dam bao cho phép diéu chinh cic hudéng phun
mot cach d& dang vira tac dung gitip giti bo chét
ban co hoc, vira tao thanh dong di chuyén cula rau,
déy rau vao cum bang tai dé dua sang bé rira hoa
hoc. Thuc hién diéu nay can bd tri hai day dau
phun, diy dau phun thir nhat (a) thuc hién x4o tron
rau, day dau phun con (b) lai s€ thuc hién viéc déy
rau di 1én bang tai nhanh dé giup ting hé sé dién
day cta bang tai khi van chuyén rau qua may rira
héa hoc Hinh 4.

Cum truyén dong cua bang tai dugc thiét ké vai
cach 1ip rap dong co theo kiéu treo nhu Hinh 5,
dong co s& dwoc lip vao truc chinh dé truyén
moment xodn. Khi déng co hoat dong s& truyén
moment xoan cho truc (4) va truc nay s& kéo bang
tai chuyén dong nho sy an khop cua cac banh xich
(5) va day xich ndi ctmg voi bang tai.
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Hinh 6. Bé tri cac dau phun rira phuc vu phéi tron tao ra hé
thong giti

Nude rira rau dwoc cip lién tuc nho may bom
nuée. Nho d6, dong nude ap luc di qua cac dau
phun 13p rap chim dudi muc nudc trong 1ong bé rira
tao ra cac tia nuGc mang dong niang khi rira. Dé
dam bao ti 1& giap nat rau thap, ap luc cua tia nude
dugctinh toan so bd va didu chinh théng qua qua
trinh thuc nghiém bang cach thay d6i luu luong
nho van tiét luu. Qué trinh rira rau duoc thuc hién
bang phuong phap rira dang giti Hinh 6-9.
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Hinh 7. B4 tri hé théng bom trong may rira

b) Céic cum trong may rira hoéa hoc

Cum truyén dong ciia bing tii may rira héa hoc
duoc thiét ké twong tu nhu cum bang tai may rira
co hoc. Hinh 10 12 mé hinh Iip rap cum may rira
hoa hoc véi cac hé thong bom dé cép va pha tron.
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Trong d6 c6 hé thong bom tron Ozone dé tao ra
hén hop dung dich rira, may bom dé cap nude tudn
hoan phun rira cho may rira so by va hé thong bom
dé thuc hién qua trinh day rau di 1én bang tai nhanh
dé giup ting hé sd dién day cua bang tai khi van
chuyén rau qua may rira héa hoc. Cac dau phat dao
dong ap dién tao séng siéu am ciing dwoc bd tri bén
du6i bé rira nhu Hinh 11-12.

. 41

Hinh 8. Hé théng phun nuéc trong may rira theo chiéu ngang
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Hinh 9. May rura co hoc

a4

Hinh 12. May rira hoa hoc

3. THUC NGHIEM VA KET QUA

Tir Hinh 3 M6 hinh bé tri cac thiét bi trong hé
thdng so ché rau, ta dua ra cac thong sé cong nghé
qua trinh rira rau. Sau d6, tién hanh thir nghiém dbi
v6i rira cai thia. Thiét bi phuc vu thi nghiém 1a may
rira rau két hgp Ozone-Siéu &m-Vi bot khi.

May rira co hgc: (MR1)
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Hinh 13. Cé4c yéu t6 tac dong khi rira co hoc

Ap dung phuong phép Tagughi ddi véi mé hinh
néu trén, cac thi nghiém dugc thiét ké voi téng
cong 6 thong s6 dau vao (A,B,C,D, E, F) dé khao
sat thong sé dau ra Y 1a Do sach co hoc (%). Tuy
nhién, theo cac két qua nghién ctru cta H. Ikeura va
cac cong su [5] khuyén cdo ndng d6 Ozone tng
dung d6i voi rira rau an 14 1a 1,0ppm. Do d6, thong
s6 dau vao F xem nhu duoc lwa chon véi gia tri )
dinh 1,0ppm (hay 0,2mmg/m?). Nhu viy, mot
thong s6 dau vao F s& duoc giir ¢d dinh va 5 thong
s6 con lai s& thay dbi trong tat ca cac thi nghiém.
Thi nghiém s& dugc thiét ké v6i 5 tham sb thay ddi
dau vao, duoc lua chon theo cac mitc trong Bang 1.
Céc két qua thuc nghiém, phan tich va danh gia két
qua thé hién & Bang 2, 3 va 4.

91

Bang 1. Quan h¢ gilta thong so dau vao va cac
mirc diéu khién

Ky i Mikc diéu khién
TT . Tham so
hi¢u Mirc 1 | Mic2 | Mic3
Hoi luu
1 A | nude Khéng
Ozone
Thoi gian
2 B | "8AM™MA | ophat | 3phat | 4 phat
co hoc
Thoi gian
3 c | &AM Hophat | 3phat | 4phat
hoa hoc
Luong
4 D nudc sach 45 55
cung cap lit/phat | lit/phat | lit/phat
Nang suét
\ 4,0 45
5 E rua . . )
ka/phat | kg/phat | kg/phat

Bang 2. Két qua cac thuc nghiém theo ma tran truc giao Taguchi L18

Lin Tham si diéu khién Gii tri do & cic méu 8/N TB
TN (A |B|C |D |E Y1 Y2 Y3 (dB) {pm)

1 SIS B | 1 1 0,93 0,96 0,96 0,95 | -0,38510
2 11| 2 2 | 2 0,94 0,97 0,95 095 | -038604
3 11| 3 3| 3 0,97 0,96 0,96 0,95 -0,3851

4 121 1] 2 0,93 0,97 0,95 0,97 | -0,32573
3 1] 2| 2 2 | 3 0,93 0,97 0,96 096 | -032478
6 1] 2| 3 3 1 0,98 0,96 0,97 096 | -032478
7 1 3|1 2 |1 0,96 0,98 0,90 098 | -0,14628
8 1] 3| 2 3 | 2 0.97 0,97 0,96 098 | -026349
9 1] 3| 3 1 3 0,96 0,97 0,97 0,97 | -0,26457
10 2011 3| 3 0,92 0,03 0,94 0,96 | -0,44640
11 2 01| 2 1 1 0,04 0,03 0,95 0,93 | -0,50801
12 21| 3 2 | 2 0,95 0,96 0,95 094 | -044649
13 2 2] 1 2 | 3 0,94 0,97 0,95 094 | -041732
14 22| 2 3 1 0.96 0,96 0,94 095 | -044649
15 22| 3 1| 2 0.96 0,97 0,94 096 | -038702
16 2 03] 1 3 | 2 0,96 0,96 0,94 0,95 | -0,44640
17 23| 2 1 3 0,93 0,96 0,95 0,95 | -041542
18 23| 3 2 1 0.97 0,93 0,93 094 | -033843

Gii tri trung binh 0,951 0,963 0953 | 0935 | -03811
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Bang 3. Két quathyc nghiém t6i wu voi rau cai
thia twong tng voi 1an thi nghiém 7

K Miic diéu khién
y £
TT A Thamsd |  Miec 1 Mic2 | Mie
hiéu
3
1 A | Hdiluu C6
nudc
Ozone
2 B Thoi gian 4
ngam rira phut
co hoc
3 C Thoi gian 2 phat
ngam rua
hoa hoc
4 D Luong 50
nudc lit/phat
sach
cung cip
5 E Nang 35
suét rira kg/phat

M6 hinh thi nghiém &p dung phuong phap
Taguchi ¢6 1 tham s6 2 mirc va 4 tham sd 3 muc.
Khi d6 s6 lugng thi nghiém kha sat ché do ria duge
liy theo ma tran tryc giao L18, gdm 18 thi nghiém
dugc ky hién tir TN1 dén TNI18. Sir dung phan
mém MiniTab dé giai bai toan quy hoach thuc
nghiém bang phwong phap Taguchi.

Két qua thong sb rira toi wu bao gdm thoi gian
NgaM tagam= 6 phut. Lugng nudc cip méi Q = 50
lit/phdt. Nang suét rira Niw= 3,5 kg/phit. Do sach
co hoc trung binh dat 98%.

Duya vao Bang 4 c6 thé thdy luu lugng nuéc sach
cung céap (lit/phat) 1a thong sé anh huong 16n nhat
dén d6 sach co hoc (Rank 5). Thong s6 hoi luu
nudc Ozone anh hudng it nhat dén két qua (Rank
1).

Bang 4. Panh gia anh huong ciia cac thong s6 cong nghé dén Do sach co hoc

Héi Iwu nwrére Théi gian ngam The&i gian ngam Lwu Iwong nwéc Ning sudt
Ozone rira cor hoc (phut) rira héa hoc sach cung céap rira
(co/khéng) (phut) (lit/phut) {kg/phut)
Mirc 1 0,9648 0,9522 0,9594 0,9572 0.9561
Mirc 2 0,9496 0,9583 0,9578 0,9578 0.9578
Mirc 3 0,9611 0,9567 0,9578 09578
Delta 0,0152 0,0089 0,0011 0,0011 0.0017
Rank 1 2 3 5 4

May rira héa hoc: (MR2)

Chon thoi gian ngdm rira trong may rtra hoa hoc
lat; = 2phat. Nong d6 ciia dung dich nudc ria
Ozone 1,0ppm. Ning suit rira N, = 3,5kg/pht.
Két qua cho thay Kha nang diét vi sinh vat may rira
hoéa hoc dat 96.5% va loai bé gin phan 1éndu luong
bao vé thuc vat Deltamethrin

May ly tam: (LT)

Chon thoi gian ly tm rau 1a tong cla ts, ty VA ts |
bang 6 phut. Nang ly tim 23kg/mé&. Tdoc d¢ ly tam
300 vong/phut. Két qua sau ly tim cho thay ty 1¢
dap trung binh 2.9% nam trong giGi han chip nhan
(nho hon 5%), kha nang tach nudc ly tam 87%,
kiém tra bang can trong luong trude va sau ly tam.

May chiéu tia UV

Chon thoi gian chiéu tia UV mot lan trén bé mat
rau 1a t;=1 phut. Nang suét v6i thoi gian di chuyén

cua rau trén bang tai 1a 3,83kg/phut.

4. KET LUAN

Hé théng thiét bi ria rau tich hop voi nhiéu cai
tién méi da dwoc trinh bay. Thiét bi hoan toan
thuyét phuc véi cac tinh ning lién hoan vira loai bo
du luong thube trir sau, vira khir tring vi sinh vt
¢6 hai, rau dat chuan dau ra va giup rau sach duoc
bao quan t6t sau thu hoach. Hé théng hoat dong tot
dwa trén quy trinh rira rau dwoc thiét ké tdi wu sao
cho vira dam bao nang suit 200kg/ gio vira dam
bao chat lwong rau dau ra. Nghién ciru vé thiét bi
rua rau tich hop hta hen s€ 1a tién dé co so cho mot
thé hé may rira rau cong nghiép hoan toan méi trén
thi truong Viét Nam, gop phin dang ké vao nén
kinh té rau sach Viét Nam.
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A study on equipment and experimental process
of fresh vegetables handling practices

Tran Anh Son, Dang Quang Ky

Abstract - The problem of pesticide residues in
vegetables, especially leafy vegetable is the big
concern to both customers and exporters. These
days, plants, where people use postharvest
technologies, are located in Cu Chi, Hoc Mon va
Binh Chanh. Due to their simple and obsolete
features, those technologies are in need of
significant investment with a view to serving
manufacture and accommodating customers'
demand. This research aims at proposing a fresh
vegetables handling process based on elements
affecting the process by ultrasonic, micro
bubbles and Ozone. The result of research is
concentrated on studying, designing and
implementing the equipment in line 200 kg/h
productivity. It demonstrates an effective
combination of cleaning and removing pesticide
residues to the extent that is regulated by of
Ministry of Health’s Food safety standards.

Index Terms - Vegetable Washing, Ozone
Water, Microbubbles, Ultrasonic



