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HE THONG BAO QUAN RAU CU QUA SACH
BANG CONG NGHE PLASMA LANH
Ping Hoang Vii!, Trin Ngoc Pam?, Duong Minh Hung?

FRUITS AND VEGETABLES PRESERVATION SYSTEM
USING COLD PLASMA TECHNOLOGY

Dang Hoang Vu!, Tran Ngoc Dam?, Duong Minh Hung?

Tém tat — Trong qud trinh sdn xudt va
bdo qudn rau cii qud, hoa chdt va phu
phdm néng nghiép luon téon du va tiém dn
mot s6 bénh co trong tw nhién. Viéc ddm
bdo an toan vé sinh thuc phdm déi véi rau
cii qud la hét sitc cdn thiét cho nguoi tiéu
diung va doanh nghiép ché bién xudt khdu.
Bai bdo nay trinh bay phuong phdp va
thuc nghiém hé thong thiét bi so ché va bdo
qudn rau cu qud voi cong nghé Plasma
lanh. Hé thong xit li nudc va khéng khi
bang cong nghé Plasma lanh bao gém cdc
mo-dun xu li tuong ung voi quy trinh xu
Ili rau cu qud trudc khi dem di bdo qudn;
ddnh gid két qud nudc sau khi xit Ii va
thuc nghiém trén loai rau cu qud qua nudc
duoc xit I bang cong nghé Plasma lanh
véi dieu kién thuc nghiém khdc nhau. Két
qud cho thdy, rau cu qud qua hé thong
Plasma lanh sé giw tuoi duoc ldu hon so
vai xu li thong thuong.

L3 Truong Pai hoc Tra Vinh

2Tru’iing bai hoc Su pham Ky thudt TPHCM

Ngay nhan bai: 15/9/2020; Ngay nhan két qué binh duyét:
20/12/2020; Ngay chép nhan ding: 25/12/2020

Email: hoangvuck@tvu.edu.vn

3Tra Vinh University

ZHCMC University of Technology and Education

Received date: 15" September 2020; Revised date: 20"
December 2020; Accepted date: 25" December 2020

Tir khéa: an toan thuc phdm, Plasma
lanh, rau cu qua.

Abstract — In the process of fruits and
vegetable producing and preserving, it
always exists chemicals, agricultural by-
products and potential diseases in na-
ture. Ensuring food safety and hygiene
for fruits and vegetables is essential for
consumers and processing exporters. This
paper presents methods and experiments
on a system of equipment for preparing
and preserving fruits and vegetables with
cold plasma technology. The water and air
treatment system using cold plasma tech-
nology includes treatment modules corre-
sponding to the process of treating fruits
and vegetables before being stored. Evalu-
ation of the water after treatment and ex-
periment on vegetables and fruits through
cold plasma technology with different ex-
perimental conditions are conducted. Re-
sults show that when vegetables and fruits
passed the cold plasma system, they will
stay fresh longer than conventional treat-
ments.

Keywords: cold Plasma technology;
vegetables; food safety.
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I. PAT VAN PE

Hién nay, nhu cau st dung rau, cd, qua
sach ciing nhu dé xuét khau ctia nuéc ta 1a
rit 16n. Theo théng ké cta Hiép hoi Rau
qua Viét Nam, kim ngach xuit khau rau
qua lién tuc tang truéng nhanh tur 1,073 ti
USD nim 2013 dén hon 3,8 ti USD niam
2018. Thi trudng xuit khiu trdi cdy cla
Viét Nam dudc mé rong va tang trudng
manh [1]. Trong nhiing nim gan day, Nha
nudc da cé nhiéu chd truong, bién phdp,
chinh sach nhim bao dam vé sinh an toan
thuc pham néi chung va phat trién san xuét
rau, cu, qua sach ndi riéng. Trén dia ban
c4 nu6c, nhidu ving san xut rau, cd, qua
tap trung da hinh thanh. Diéu nay da day
manh phong trao thuc hanh néng nghiép
tot (GAP). Viét Nam di c6 nhitng mo hinh
td chic san xuét, s6 ché, kinh doanh va
tiéu thu rau sach & cac dia phuong kha
thanh cong. Song, trén thuc t€, vin dé sin
Xuat va cung dng rau sach van con ton tai
mdt s6 han ché. Thi nhit, viéc san xuit
rau hi€n nay con manh mun, nho 1¢ theo
truyén thong, chua quy hoach thanh ving
san xuit rau sach, dién tich rau chuyén
canh con it. Thu hai, ching ta chua xay
dung dudc hé thdng phan phdi, tidu thu
rau sach mdt cach hgp 1i. Do chi phi san
Xuat rau sach cao hon chi phi san xuit
rau thong thuong cung loai nén n6 chua
khuyén khich dugc ngudi san xult rau sach
phat trién. Thit ba, rau, cli, qua sach van
chua da dang vé chiing loai. Cic loai rau
thong dung nhu ca chua, rau cai, bap cai. . .
Do rau sach khong dung thudc bao vé
thuc vat, d& chiu 4nh hudng bdi cic yéu
t6 tu nhién nén loai rau nay nhanh chéng
héo khong dé dugc 1au. Thit tu, ngudi tiéu
dung van nghi ngd vé chit luong céc loai
rau sach dang dugc bay ban trén thi truong.
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B&i 18, nhiéu cira hang ban rau treo bién
ban rau sach nhung lai khong rd ngudn gbc
loai rau nay dudc trong & dau va chim séc
nhu thé ndo. Thi nim, vin dé vé sinh an
toan thuc phdm dbi véi rau, cd, qua chua
thuc su kiém soat dudc.

Dé gidi quyét nguyén nhan néi trén,
cong nghé bao quan rau bang Plasma lanh
dudc phét trién bsi nhom nghién cdu CES
Plasma (Phong Nghién ctiu Nang lugng va
Moi truong) da dugc ung dung vao viéc
tao nudc tiét tring khong dung héa chit
(nudc oxy hda cao), nudc sach, tiét trung
khi sach va tiét trung dung cu [2]. Véi uu
di€m tir cong nghé Plasma lanh, nhém tdc
gia nghién ctiu hé théng bio quan rau quéi
sach ddp ting nhu cau tiéu thu va xuat khiu
theo tiéu chuin VietGAP [3].

II. TONG QUAN NGHIEN cUU

Cac phuong phép xu li rau cu qua hién
tai nhu phuong phap héa hoc [4], két hop
héa 1i nhu: Natasaco chdng nim men va
nim moc. AnsiP 1-MCP la dong sdn phdm
bao quan sau thu hoach, ngan nguia trai cay
chin va vang, c6 hiéu qua kinh té thap vi
chi phi dau tu va duy tri hé théng 16n, hiéu
suét thap, ton nhiéu héa chit, tén nhan
cong va gdy anh hudng stic khoe nguoi
tiéu dung. D€ thay thé cong nghé cd dién,
giai quyét nhitng nhugc diém trén, cong
nghé Plasma lanh dugc ting dung trong
viéc xi 1i nuéc mang lai két qua cao dua
vao nguyén li dong luc hoc electrons va
ions, nguyén li oxy hoa bac cao [5], [6].
Ngoai ra, cong nghé Plasma lanh c6 tinh
oxy héa rit cao, ding cho tiét tring khong
khi trong cong nghé bao quan [7] va xu
1i vi sinh trong Iuu trit thuc phim nham
thay thé diing héa chét gdy anh huéng dén
stic khde con ngudi [8]. Cong nghé Plasma
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hién dang dugc tng dung dé xu 1i mdi
trudng va béo quan thuc phdm & nhiing
nudc phat trién. Cong nghé Plasma ap
suat thip hay Plasma lanh (Non-thermal
Plasma — NTP) 1a dong vat chit tich dién
mang ning luong cao, bao gdm phan ti
khi, hat tich dién la cac ion, cac ion am,
gbc ty do, dién td va bic xa dién tu
(photon) & nhiét do gan phong. NTP 1a
mot cdng nghé mdi ndi trong cong nghé
khong st dung nhiét do cao véi ting dung
tiém ning d€ khi trung trong cic nganh
cong nghiép thuc phdm [9]. Cac nghién
ctfu dién hinh nhu x{ i mang sinh hoc bé
mat cia Vleugels et al. [2]. Céc tac gia da
bao cdo cac mau 6t chudng do, xanh 14 cay
va mau vang thay ddi mau sac khong dang
k€ sau khi tiép xdc véi plasma. Plasma
khi cling c6 thé dudc st dung dé loai bd
cac chit giy di ting tif bé mit cia thiét bi
ché bién thuc pham [10], [11]. Nghién cifu
plasma lanh trong viéc ngung hoat dong
cta vi sinh vat va bao ti v6i diéu kién
plasma dudc tao ra & tan sd 13,56 MHz
trong mdi trudng khi Helium va Oxy. Két
qua sau khi xt& 1i vi khuén, té bao chit
bi bién dang nghiém trong va thit thoat
nhiém sac thé. Tia UV phat sinh tif plasma
anh hudng khong dang ké dén kha ning
tOn tai ctia bao ti [2].

Nhom nghién ctiu tai Truong Pai hoc Su
pham Ky thuat Thanh phd Ho Chi Minh do
Tran Ngoc Pam va Thai Vin Phuéc tién
hanh x 1i dia petri da dudc ciy bao ti
nim mdc Aspergillus oryzae bang thiét bi
Plasma jet theo hinh zic zic véi nhiéu tbc
do6 xu li khac nhau (100—800 mm/phuit).
Thuc nghiém cho thay, & toc do xi 1i 100—
200 mm/phuit ti 1& tiéu diét nAm mbc dat >
90% va dat 100% & 100 mm/phut [12].
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III. PHUONG PHAP NGHIEN CUU

A. Xdy dung mé hinh hé thong tiét tring
Plasma lanh

Khong gian 1am viéc ctia hé thong 1a
khong gian san xuat riéng, nhd gon nhu
Hinh 1. Khong gian san xuit 1am khung
bang kim loai, bao quanh bing vich an
toan thuc phdm, dam bdo an toan thuc
phdm mot chiéu va dudc chia 1am ba khu:

- Khu 1 (so ché tai kho): Phan loai va vé
sinh tho.

- Khu 2 (tinh ché tai kho): V& sinh véi
nudc oxy héa cao két hgp khong khi sach.
Khu nay can ba mdy: Mdy tao nu6c oxy
hoa cao (CESO), may rtia va tiét trung rau
ty dong (CESC), may tiét trung khong khi
(CESA).

- Khu 3 (déng g6i): Khu nay can hai
may: May tiét trung khong khi (CESA),
dung chung va may ti€t trung dung cu.

(1) Rau ct qua da dudc so ché

(2) May rua

(3) Bang tai

(4) Ta bao quan lanh

(5) Nudc oxy hoa bac ca

(6) Nudc sach (H,0)

(7) Hé thong tiét trung khong khi.

M6 td nguyén li lam viéc ciia hé thong
tiét trung Plasma lanh

Hé théng gdm c6 hai khu vuc chinh:
khu vuc thi nhat chifa bd phan cung cip
nudc tiét trung, nuéc sach va bd phan tiét
trung khong khi. Khu vyc thu hai la khu
vuc kin chia may rita nong san, bang tai
c6 hé thdng phun nuéc 4p luc cao va ti
bao quan ndng san sau xu li. Khu vuc tha
nhét c6 nhiém vu cung cip nuéc tiét trung,
nudc sach va khong khi sach cho khu vuc
thit hai. D€ tao ra nudc tiét tring, mdy bom
1 s& bom nudc ¢6 tron 1an dung dich HCI
v6i ndng dd 0,1% dudc chia trong bé 1

114



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 40, THANG 12 NAM 2020 PHAN A: LINH VUC THUC VAT — SINH HOA

YYYY Y VYV VY

Hinh 1: Khong gian 1am viéc clia hé thong
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Hinh 2: So do nguyén 1i hé théng Plasma lanh
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qua bd Plasma 1 d€ xu li, sau khi xt li
xong, nudc sé chdy vao b€ 2. Céch tao ra
nudc sach cling tuong tu vay, may bom 2
sé bom nuéc dude chia trong bé 3 vao bod
Plasma 2 dé xi 1i va sau do nuéc sach sé
chdy vao bé 4. Ddi v6i bd phan tiét tring
khong khi, truée do, khong khi s€ dudc loc
va dugc bom vao thiét bi xit 1i bang Plasma
dé€ tao khong khi sach cung cip cho khu
vuc thit hai. Khu vyc thit hai sé dién ra qua
trinh rifa va bdo quin ndng sin. Pau tién,
nong san sau khi da dugc lam sach sd bo
& bén ngoai (rira sach bun dat, loai bd bod
phan hu, thdi...) sé dudc chuyén vao may
rita chita nuéc tiét trung dudc cung cip
tf bé 2, sau do, ndong san sé dugc chuyén
qua bing ti thi hai. O day, ching sé dudc
phun nudc v6i ap luc cao, véi 2/3 lugng
voi phun dau tién la nudc tiét tring dugc
bom tif bé 2 va 1/3 lugng voi con lai phun
nudc sach tit bé 4. Cudi cling, ndng san sé
dugc dong goi va bao quan lanh.

B. Tién trinh thuc nghiém hé thong tiét
trung plasma lanh

Mau thuc nghiém: Thi nghiém dudc tién
hanh trén bon loai rau, qua gdm: rong nho
bién, nho, dau tay va xa lach.

Muc dich thuc nghiém: Xac dinh
khoang thdi gian bao quan rau, cd, qua
(rau, cti, qua phai con tuoi) ddi véi tiing
trudng hop xi 1i (ndng do HCI, thoi gian
xtr 1i) va x4c dinh lugng vi khuin E.coli
con lai trén rau, ci, qué (theo tiéu chuin
quy dinh) [3].

Diéu kién thuc nghiém: Thuc nghiém
vii cac diéu kién cho bdn loai rau, qua
gdm dau tdy, nho, rong nho bién, xa lach.
Céc mau sau khi xtt i dugc dung trong bao
bi va bao quan lanh.
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IV. KET QUA VA THAO LUAN

A. Két qud kiém dinh nudc trong hé thong

?

rua

Kiém nghiém nudc sach dung trong
hé thdng rita rau ci trude khi bdo quin
qua cac chi tiéu theo quy dinh cua Bo
Y té (theo QCVN nuéc sinh hoat QCVN
02:2009/BYT): vi khuidn Coliform, vi
khuin E.coli, lién cau khuin; Pseudi-
monas aeruginosa*,

Két qué cho thiy, chit lugng nudc trong
hé thong dam bdo céc tiéu chuén vé nudc
sach, trong d6 nim tiéu chi vé miic do
nhiém khuin cla nudc ciing nhu chit
luong nudc c6 két qua 1a 0. Piéu nay c6
nghia 1a khong c¢6 ton du vi khuédn, nuéc
hoan toan sach khuan.

B. Mdu rong nho bién

Két qua maiu rong nho bién bi bién
ddi trong khoang thdi gian 09 ngay véi
diéu kién thuc nghiém duoc thé hién qua
Hinh 3.

C. Mdu nho

Két qui mau nho bi bién ddi trong
khoang thoi gian 09 ngay véi diéu kién
thuc nghiém dudc thé hién qua Hinh 4.

D. Mdu ddu tdy

Két qua miu dau tay bi bién ddi trong
khoang thoi gian 09 ngay véi diéu kién
thuc nghiém dudc thé hién qua Hinh 5.

E. Mdu xa ldch

Két qua mau xa lach bi bién ddi trong
khoang thoi gian 09 ngay véi diéu kién
thuc nghiém dudc thé hién qua Hinh 6.
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Bang 1: Bang diéu kién thuc nghiém vé6i nong do 0,1%HCI

Piéu kién Piéu kién 1 Piéu kién 2
Loai néng san %HCI Thoi gian (s) %HCI Thi gian (s)
Rong nho bién 0.1 30 0.1 60
Nho 0.1 30 0.1 60
Dau tiy 0.1 30 0.1 60
Xa lich 0.1 30 0.1 60

Bang 2: Bang diéu kién thuc nghiém véi ndng dd 0,2%HCI

Piéu kién Piéu kién 3 Piéu kién 4
Loai néng san %HCI Thoi gian (s) %HCI Thi gian (s)
Rong nho bién 0.2 60 0.2 120
Nho 0.2 60 0.2 120
Dau tiy 0.2 60 0.2 120
Xa lich 0.2 60 0.2 120

V. KET LUAN

Bai bdo nay trinh bay hé théng thiét bi
ung dung cong nghé plasma lanh va quy
trinh thuc nghiém giai phap xu Ii rau, cu,
qua trudc khi dem bao quan lanh thong
qua cac cong doan lam sach khong khi,
nudc sach va bao vé mdi trudng bao quan
ndng san véi cac diéu kién thuc nghiém.

Két qua quan sét trén cho thay, mau rong
nho bién, nho, dau tdy, xa liach dugc ria
qua nuéc xt li bang cong nghé Plasma véi
ndng do6 HCI khac nhau va mdi trudng tiét
trung sé gilt dudc do tuoi kéo dai dén 09
ngay. Trong khi d6, mau khong ¢6 xt Ii sé
c6 dau hiéu hu héng sau 05 ngay bao quéan
lanh. Ung dung cong nghé Plasma lanh xt
1i moi truong nude va khong khi giip cho
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Bang 3: Bang diéu kién thuc nghiém vé6i nong do 0,3%HCI1

biéu kién 6
Piéu kién Piéu kién 5
(Khong xit Ii)
Loai nong san
%HC1 Thoi gian (s)
Rong nho bién 0.3 120 X X
Nho 0.3 120 X X
Dau tay 0.3 120 X X
Xa lach 0.3 120 X X
That pan
Bigu kige L
pan
0,%nci pitu
0,5 phit Kign
0,1%HE1
05
. phat
0,1%n00
1phit
0,150
1 phit
o,z
1 phit
o.2kncl
1 phit
0,2%KC1
2phit 0,2%kcl
2 phit
0,5%HC 0.3%mc]
1 phit 1 phiit
Kkhing
el
whing xit i

Hinh 3: K&t qua mau rong nho bién bi bién

Hinh 4: Két qua miu nho bi bién d6i trong

doi trong khoang thdi gian 09 ngay Vi  hyc nghiém

diéu kién thuc nghiém
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Bang 4: Bang két qua kiém nghiém mau nudc ria trong hé thdng bio quan

T Yéu ciu thir nghiém Két qua bon vi Phuong phap thi nghiém Gidi han
1 Coliform* 0 Cfu/250ml TCVN 6187-1:2009 0
2 E.coli* 0 Cfu/250ml TCVN 6187-1:2009 0
3 Lién ciu khuan* 0 Cfu/250ml TCVN 6189-2:2009 0
4 Pseudimonas aeruginosa* 0 Cfu/250ml 1SO 16266: 2006 (E) 0
5 Bao t& VK ki khi sinh H2S* 0 Cfu/250ml TCVN 6191-2:1996 0

Hinh 5: Két qui mau dau tay bi bién ddi

trong khodng thdi gian 09 ngay véi diéu
kién thuc nghiém

rau, qua gitr tudi lau hon so véi viéc ap
dung chat khir trang héa hoc hodc xti 1i
thong thuong. Phuong phap xi@ 1i rau, cu,
qua bing cong nghé Plasma lanh 1a mot ki
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Then
gien
NEphy 2 NEby 2 Nghy 3 MNEbY B
ik
kign

©,1%HCl
.5
phit

0,1%Hc]
1 phit

o,2%HC]
1 phit

8,2%Hel
2 phit

o,2%HC
1 phit

Khéng

wieti

Hinh 6: Két qua mau xa lach bi bién ddi
trong khodng thoi gian 09 ngay véi diéu
kién thuc nghiém

thuit mé6i day hia hen, né gitp giam lugng
vi sinh vat trén rau qua tuci, mang lai hiéu
qua kinh té va an toan vé sinh thyc phdm.
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