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Tom tat
ghién curu nham muc dich ndng cao chat lwong cua rau muong vé mat
an toan vé sinh rau qua. Ket qua nghién ciru cho thay, khi xir ly trén
rau muong cho thay kha nang oxy hoa vi sinh vat cua ozone manh

hon chlorine. Mt sé vi khuan Coliform va E. Coli gidm thdp nhat khi xir Iy
bang ozone o thoi gian sut khi 20 phut va thoi gian ngam 15 phut.

Tir khéa: chlorine, ozone, rau muéng, chit luong
Abstract

Research aims to improve the quality of water spinach on vegetables
safety. Research results show that when treating on water spinach, the ability
of microbial oxidation of ozone is stronger than chlorine. The concentration
of Coliform and E. Coli bacteria was lowest when treated with ozone at 20

minutes and soak for 15 minutes.
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1. Pit van dé

Céc loai rau qua 1a ngudn thtrc an thiét
yéu ciia con ngudi hang ngdy trong cac bita an.
Rau qua cung cép cho con ngudi nhidu vitamin
va mudi khoang. Rau qua con cung cip cho
co thé nhiéu chét xo, co tac dung giai cac doc
t phat sinh trong qua trinh tiéu hoa thirc dn
va chdng tio bon. Do vdy, trong ché do dinh
dudng ctia con ngudi, rau qua khong thé thiéu
va ngay cang quan trong. Tai cac nudc phat
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trién, ti trong rau qua ngdy cang tang trong khau
phan an hang ngay (Quéach Dinh et al., 2008).

C6 mot thuc té 1a cac loai rau thong
thudng, trong d6 c6 rau mudng, sau khi thu
hoach thuong khong duge xur Iy dé tiéu diét
c4c mam bénh nén nguy co mit an toan vé vé
sinh thuc phém rat 1on, dic biét 1a cac loai rau
dung dé in song. Mot s6 nghién ctru img dung
ho4 chat dé nang cao chat luong rau di duoc
dé xuat. Khi tién hanh rira rau bang NaOCl véi
nong do 100 ppm, pH 6, nhiét 30°C va thoi
gian rira 13 1 phut c6 thé giam duoc téng s vi
sinh vat hiéu khi <10* cfu/g, thoi gian bao quan
o nhi¢t do 5°C la 20 ngay (Lai Mai Huong et
al., 2006). Ciing dbi v6i rau salad tuoi nhung
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duoc cat, khi tién hanh thi nghi¢m so sanh viéc
str dung nude tir hé thong va nudce ozone, két
qua cho thay khi rau salad dugc rira bang nudc
ozone thi s6 luong vi sinh vat giam mat cach
dang ké, ham lugng vitamin C va duong cling
khong bi anh hudng (Hassenberg et al., 2005).

Tuy nhién, nhitng mdi quan tm vé ton
du cua chlorine trong cac loai thuc pham
dang gia tang. Do d6, nganh cong nghiép thuc
pham can tim kiém chat khir tring c6 hiéu qua
chéng lai tac nhan gay bénh pho bién va dé st
dung trong nhiéu ing dung ctia ché bién thuc
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pham. Nhiéu nghién ciru cho thay, ozone c6
thé duoc xem nhu mot chat khir trung thay thé
chlorine trong viéc v¢ sinh bé mat cua trai cay
tuoi va rau qua (Han et al., 2002; Yousef et
al., 1999). Do d6, muc ti€u cua nghién ctru la
khao sat anh huong cua viée xir Iy rau mudng
béang chlorine va ozone dén mat sb vi khuin
Coliform va E.coli dén mirc thap nhat, nham
g6p phan nang cao cht luong cta rau vé mat
an toan vé sinh thuc phém.

2. Vat liéu, phwong phap nghién ciru

2.1. Vat ligu

Hinh 1. Thu hoach rau mudng

Rau mudng dugc thu mua & phuong Thoi
An, quan O Moén, thanh phé Can Tho Chlorine
70% (China), NaCl tinh khiét, NaOH 0,1N,
HCL 0,1M (Viét Nam) (Cong ty CP hoa chat
& Vat tu KHKT Can Tho)

2.2. Phwong phap nghién ciru

Céc thi nghiém tién hanh dwa theo quy
trinh xtr 1y so bd rau muéng sau thu hoach,
duoc bd tri & giai doan xir 1y. St dung dd
thi dugc v& bang chuong trinh Microsoft
Excel (2010, Microsoft Corporation, USA) va
Portable Statgraphic centurion XV.I (Version
15.1.02, Corporate Enterprise, USA) dé tinh
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toan va thong ké sb lidu.
2.3. Phuwong phap phéan tich

- E.coli: stt dung dia Pertrifilm™ E.coli
count Plat cua cong ty 3M, My

- Coliform: st dung dia Pertrifilm™
Coliform count Plat cia cong ty 3M, My

Str dung céc dung cuy, thiét bi trong phong
thi nghiém bao gém: can dién tir (Adventurer
Ohaus, M¥y); may tao ozone cua cong ty Toan
cau xanh (Model GE 0200); ti cdy vi sinh vat;
ta U; ndi thanh tring; may do pH va mét sb
thiét bi khac ctia phong thi nghiém.
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2.4. Quy trinh xir Iy rau mudng sau
thu hoach

Rau mudng = Rira = Xt Iy (chlorine va
ozone) = Lam rio = Bao goi = Ton trix

Nguyén li¢u rau muéng dugc mua va
véan chuyén vé phong thi nghiém, rau mudng
dé nguyén gdc 1€, loai bo 14 hur va rira sach
dat, cat. Chuan bi dung dich chlorine (sut khi
ozone); tiép theo tién hanh thi nghiém nhu
da bd tri va phan tich chi tiéu cho tit ca cac
nghiém thurc.

B6 tri thi nghiém

Thi nghi¢m 1. Khao sit anh huong ndng
do chlorine (10 + 40 ppm) , thoi gian ngam

(5 + 20 phat) dén mat s vi khuan Coliform,

E.coli trén rau muong

Thi nghiém 2. Khao sat anh hudng
thoi gian sut khi ozone (10 + 25 phut), thoi
gian ngam (5 = 20 phat) dén mat s6 vi khuan
Coliform, E.coli trén rau mudng

Chi tiéu theo ddi: mat sb vi khuan
Coliform va E.coli truée va sau khi xu 1y voi
ozone va chlorine

3. Két qua va thao luin

3.1. Anh hwéng nong dé va thoi gian
ngdm chlorine dén mdt sé vi khudn Coliform

va E.coli trén rau muong

Bang 1. Anh hudng nong d chlorine dén mat s6 vi khuan Coliform va E.coli

10 3,24*¢ 2,88¢
20 3,13° 2,86
30 2,88 2,44
40 2,79* 2,42°

Ghi chii: * S6 liéu trong bang la gid tri trung binh cia 3 lan ldp lai

Cdc gia tri trung binh co cung chir cai di kem a, b,... trong cung mot cot khong khac biét co

¥ nghia thong ké ¢ mitc 5%.

Két qua théng ké & Bang 1 cho thdy ¢
tat ca cac nong do chlorine trong thi nghiém
déu c6 kha niang lam giam mat sd vi khuan
Coliform va E.coli trén rau mudng. Mat s6 vi
khuan Coliform va E.coli thip nhat & ndng d6
40 ppm nhung khong khac biét y nghia thong
ké so v6i nong do 30 ppm. Chlorine 1a chat
sat trung, tdc dung sat trung ty 1¢ thuan voéi
nong do chlorine, khi ting nong do chlorine thi

mat s6 vi khuan Coliform va E.coli giam. Khi
chlorine hoa tan trong nudc xdy ra phan Gng
thily phan tao thanh acid hypochloric (HOCI),
ion H" va ion CI, trong do acid hypochloric
(HOCI) ¢6 tinh sat khuan manh (Sapers, 2003)
dan dén khi ndng do chlorine cang cao thi phan
(g thity phan xay ra cang manh tao ra nhiéu
acid hypochloric nén kha niang diét khuan cua
chlorine cang manh.
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Bang 2. Anh hwong thoi gian ngadm chlorine dén mat sé vi khuin Coliform va E.coli

Thoi gian ngam (phut)

Mat s6 vi khuin (log cfu/g)

Coliform E.coli
5 3,27%¢ 2,98¢
10 3,13° 2,70°
15 2,88 2,48
20 2,75* 2,43°

Ghi chii: * 86 liéu trong bang la gid tri trung binh ciia 3 lan Iap lai.
Cdc gia tri trung binh co cung chir cai di kem a, b,... trong cung mot cot khong khac biét co

¥ nghia thong ké ¢ mirc 5%.

Két qua thong ké ¢ Bang 2 cho thay khi
thoi gian ngadm cang ting thi mat sb vi khuan
Coliform va E.coli cang giam. Mat s vi khuan
Coliform va E.coli giam, khong co6 su khac biét
gitra thoi gian ngam 15 phut va 20 phut. Do
kha nang sat khuén cua chlorine phu thudc vao
ham lugng acid hypochloric hién dién trong
nudc nén khi tdng thoi gian ngdm s lam tang
kha ning pha v& mang té bao, dan dén méat
tinh tham duoc ciia mang té bao va pha hoai
cac chtrc nang khac cua té bao. Nghién ctru

d6i v6i rau diép ngdm trong dung dich chlorine
¢6 ndng d6 50 mg/1 trong 30 gidy c6 thé giam
duoc mat sb vi khuan E.coli khoang 1,9 + 2,8
log cfu/g so véi mat sb ban dau 14 6,8 log cfu/g.
Tuy thudc vao nong do va thoi gian ngam, bip
cai dugc ngdm trong dung dich chlorine c6 thé
giam mat s6 vi khuan E.coli khoang 1,7+2,5
log cfu/g (Behrsing et al., 2000).

3.2. Anh hwéng ciia thoi gian sut khi va
thoi gian ngim ozone dén mdt sé vi khuin
Coliform va E.coli trén rau muéng

Bang 3. Anh hwong ciia thoi gian sut khi ozone dén mit s6 vi khuan Coliform va E.coli

Thaoi gian sut khi O, (phit)

Mat s6 vi khuan (log cfu/g)

Coliform E.coli
10 3,03*¢ 2,55b
15 2,77° 2,61°
20 2,50° 2,252
25 2,43¢ 2,21°

Ghi chii: * 86 liéu trong bang la gid tri trung binh cia 3 lan 1ap lai.

Cdc gia tri trung binh co cung chir cai di kem a, b,... trong cung mot cot khong khac biét co

¥ nghia thong ké ¢ mirc 5%.

Khi thay d6i thoi gian sut khi ozone ciia  rau mudng sau khi ngdm ciing thay d6i. Két

nude ngam thi mat sd vi khuan Coliform trén  qua thong ké Bang 3 cho thiy mat s6 vi khuan
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Coliform giam khi tang thoi gian sut khi ozone,
mat s6 vi khuan Coliform va E.coli ban dau
la 4,18 log cfu/g va 3,93 log cfu/g giam con
2,50 log cfu/g va 2,25 log cfu/g. Theo két qua
phan tich, dung dich nudc ngdm ozone véi thoi
gian sut khi 20 phut cho hiéu qua sat khuan
khong khac biét so véi thoi gian suc khi 25
phut nhung khac biét vé1 cac dung dich nude
ngam ozone Ung voi thoi gian sut khi 10 va 15
phut. Didu nay cho thiy do sy sat khuan cia
ozone 1 phan tng oxy hoa. Vi tri tin cong dau
tién 1a mang vi khuan hoic qua glycoprotein
hodc glycolipid hoac céc acid amin cua vi
khuan bang tac dong 1én nhom sulfyhydryl
cta enzyme nao d6. Ngoai ra, ozone cling cho
thdy anh hudng dén ca purines va pyrimidines
trong acid nucleic. Theo Kim ef al. (1999),
nude ozone duge st dung dé xur 1y rau diép
loai bo dugc cac tac nhan gay hu héng. Ngam
rau diép trong dung dich nuéc ¢6 nong do 1,3
ppm trong 3 phut da vo hoat 1,2 log cfu/g vi
sinh vat chiu nhiét trung binh va 1,8 log cfu/g

vi sinh vat chiu lanh. Can tay c¢6 mat sb vi
khuén tong sd ban dau 1a 5,08 cfu/g sau khi
ngam trong nudc ozone & cac néng do 0,03;
0,08 va 0,18 ppm thi mat s6 vi khuan téng sb
giam con lan luot 13 4,29; 4,11 va 3,39 cfu/g
(Zhang et al., 2005).

Két qua ciing cho thiy mat s6 vi khuan
E.coli giam khi tang thoi gian suc khi ozone
trong qua trinh xtt 1y, sy giam mat s6 vi khuan
E.coli ¢6 khac biét dbi véi thoi gian sut khi
ozone, thoi gian 20 va 25 phut c6 két qua tiéu
diét E.coli nhiéu nhat. Khi thoi gian syt khi
ozone cang cao thi lugng oxy nguyén tir trong
nude ngam cang nhiéu, do d6 tang cuong kha
ning oxy hoa ddi vai vi sinh vat. Nghién ciru
ctia Kim & Yousef (2000) cho thay khi xtr 1y
ozone d6i v6i vi khuan E.coli 0157:H7 & ndng
d6 0,2 ppm va 1,2 ppm cho két qua giam 12 0,9
log va 5 log. Do d6, str dung nudc ozone co
thoi gian sut khi 20 phut lam giam nhiéu mat
s0 vi khuan Coliform va E.coli trén rau mudng.

Bang 4. Anh hwéng thoi gian ngim ozone dén mit s6 vi khuin Coliform va E.coli

5 2,88%¢ 2,63¢
10 2,76° 2,55°
15 2,60° 2,26
20 2,49 2,18

Ghi chii: * S6 liéu trong bang la gid tri trung binh cua 3 lan ldp lai.

Cac gia tri trung binh co cung chir cdi di kem a, b,... trong cung mot cot khong khac biét co

¥ nghia thong ké ¢ mitc 5%.

Két qua Bang 4 cho thay thoi gian ngam
anh huong rat nhiéu dén mat sb vi khuan
Coliform, thoi gian ngam cang dai sy giam
mat s6 vi khuan Coliform cang nhié¢u. Ngam

rau mudng & khoang thoi gian 15 va 20 phut
cho mat s6 vi khuan Coliform giam nhiéu nhat
va c6 khéc biét so vi thoi gian ngam 5 va 10
phut. Tuy nhién, thoi gian ngam 15 va 20 phut
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khong c6 khac biét. Béi vai rau diép ché bién
giam thiéu, khi ting thoi gian xtr 1y s& c6 hiéu
qué trong viéc giam luong vi sinh vat va mam
bénh, ¢ thot gian xur Iy 3 va 5 phut, giam 1,2 va
3,9 log cfu/g ddi véi céc vi sinh vat chiu nhiét
trung binh, 1,8 va 4,6 log ddi vai vi sinh vat
chiu lanh (Kim et al., 1999). Con theo Rodger
et al. (2004), ¢ thoi gian xu ly 5 phut, giam 4
dén 5 log vi khuan chiu nhiét trung binh.

Két qua ciing cho thiy mat s6 vi khuan
E.coli trén rau mudng giam theo thoi gian
ngam. Mat s6 vi khuan E.coli ctia cac mau ing
voi cac khoang thot gian ngdm 15 va 20 phut
giam khong khac biét. Cho thay thoi gian xir
ly cang dai thi kha nang oxy hoa cua ozone
d6i voi vi sinh vat cang nhiéu. Theo Zeynep
et al. (2004), khi tién hanh xir Iy ozone & cac
thoi gian 2 va 10 phut, mat sé vi khuan E.coli
giam lan luot 6,02 va 6,10 log cfu/g.

Két qua cho théy, khi str dung ozone ¢
thoi gian sut khi 20 phat va thoi gian ngdm
15 phut dé xir 1y rau mudng 1am giam mat s6
vi khuan Coliform va E.coli trén rau mudng
hiéu qua ti uu.

Céc két qua thi nghiém cho thay, khi st
dung chlorine va ozone trong xt Iy vi khuin
trén rau mudng ca hai loai déu c6 kha ning
1am giam mat sé vi khuan Coliform va E.coli.
Tuy nhién, hiéu qua cia mdi loai khong gidng
nhau, st dung ozone c6 hi¢u qua hon so voi
chlorine. Chlorine la tac nhan lam sach duoc
st dung rong rai nhat dbi voi ndng san tuoi,
nhung n6 c¢6 hiéu qua han ché trong viéc tiéu
diét vi khuan trén bé mit rau cai va trai cdy,
luong giam mat s6 vi khudn nhiu nhét c6 thé
o0 mat do 1a 1+2 log (Saper, 2003). Trong khi
do6, ozone la tac nhan khang vi sinh vat manh
va c6 pho rong nhu vi khudn, nim, virus va bao
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ttr vi khuan, bao ti nAm méc (Khadre et al.,
2001). Ngoai ra, dién thé oxy hoa cua ozone
la 2,07 mV, cua acid hypochloric 1a 1,49 mV
(Zeynep et al., 2004) nén kha nang oxy hoa
vi sinh vat cia ozone manh hon chlorine. Bén
canh dé, ton du cua chlorine con lai trong rau sé&
anh huong dén sire khoe ctia ngudi tiéu dung,
clo phan tng voi chét hiru co, sinh ra cac san
pham phuy gay ung thu. Mt khac, hiéu qua
khir tring ctia clo phu thudc rat nhiéu vao pH,
phai diéu chinh dung dich xir 1y vé pH thich
hop mai dat hiéu qua cao, tdn cong doan hi¢u
chinh. Do d6, sir dung ozone & thoi gian sut
khi 20 phut v6i thoi gian ngadm 15 phut c6 két
qua t6i wu dé xu 1y Coliform va E.coli trén
rau mudng.

4. Két luan

Rau mudng sau thu hoach dugc xir Iy
bang ozone & thoi gian sut khi 20 phut v6i thoi
gian ngam 15 phut c6 két qua t6i vu dé xur Iy
Coliform va E.coli. Kha ning an tim chap nhan
clia rau mudng vé an toan vi sinh ciia nguoi
tiéu dung duoc danh gia cao.
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