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NGHIEN CU’'U UNG DUNG DUNG DICH HOAT HOA PIEN HOA
ANOLIT BE KHU? TRUNG THAN THIT GA TREN DAY CHUYEN
GIET MO CONG NGHIEP

NGUYEN VAN HA, NGUYEN HOAI CHAU

1. PAT VAN PE

Dung dich hoat héa dién hoéa anolit hay con dugc goi dudi nhitng tén khiac nhu nudc 6 xy
héa dién ly (Electrolyzed oxidizing water) duogc diéu ché tir dung dich mudi NaCl lodng nho
buong phan Gng dién hdéa c6 mang ngan. Dung dich anolit 1a m¢t tdc nhan khtr tring c6 nhiéu
tinh wu viét nhu hiéu qua khir tring cao, ré tién so v6i cdc héa chat khir tring thuong mai [1].
Loi thé 16n nhit cua anolit trong qua trinh khtr trung 1a n6é hau nhu khong gy ra anh hudng bat
lgi nao cho mdi truong ciing nhu stic khde nguoi st dung vi né khdng dua vao vat dugc khir
tring bat cir mot héa chat c6 hai nao. Ngoai ra, so voi cic hoa chit thudng dugc dung dé bao
quan nhu glutaraldehyde, natri hypoclorit va axit axetic, anolit ¢6 tdc dung t6t hon ma lai it
nguy hiém va gid ré hon. Chinh vi vady ma trong nhirng nam gan day, dung dich nay da dugc
nghién ctou Ung dung trong cong nghiép che bién thuc pham nhu vé sinh bdo quén rau qua,
trang, khir tring san pham thit gia stc, gia cAm va thuy san [2, 3].

Cho t6i nay van dé nhidm khuén cdc san pham giét mé van dang rit cap bach va duoc cic
co quan chirc ndng cua cic nudce phat trién quan tam. Theo diéu tra méi day cua by Nong nghiép
My (USDA, 2008) [4] t6i quy 4 ndm 2007 van con 2% s6 nha may glet md gia cam c6 c6 ti 18
san pham nhiém khuan Salmonella trén 23% (trénl2/51 mau), 24% s nha ‘mdy co ti 1¢ san
pham nhiém khuan Salmonella tix 14 dén 23% (tor 7 dén 12/51 mau) va 74% s nha may cé ti 1&
san pham nhiém khuan Salmonella dudi 11% (tir 6 mau trd xudng/51 mau). Muc tiéu phan dau
t6i hét nam 2010 s& dat 90% s6 nha mdy giét mod gia cAm c6 ti 1& san phdm nhim khuin
Salmonella duéi 11%.

Tai Viét Nam, két qua diéu tra trong nam 2007 cua B6 NN&PTNT cho thdy, ¢6 rat nhidu
mau thit Iyu thong trén thi truong bi nhidm khuan vuot qua mirc cho phép. Céc loai vi khuén c6
hai x4m nhap vao thit gia siic, gia cAm ngay tir khau giét md dwoc thyc hién khong ding quy
dinh vé vé sinh an toan thuc phém. Céc loai vi khuan thuong c6 trong cdc mau thit duoc dua di
xét nghiém la Staphylococcus Aureus, Clostridium perfrmgens va Salmonella. Mot diéu tra
riéng ré khdc tai TP.HCM vao nam 2006 cting cho thay ti 1& nhiém khuan E. coli (gdy bénh tiéu
chay) cao tdi 98% trong s6 150 mau thit ga dugc lay tr 3 co sO glet md & quan Binh Thanh,
quan Go Vap va quén Tan Binh. Ngoai vi khuén E. coli, thit g con nhiém cdc vi khuan khic
nhu Salmonella va Campylobacter. Céc loai vi khuén nay c6 thé lay truyén sang nguoi qua thirc
an, dic biét 12 tir thit gia cam.

Trong nhirng nim gan déy, dung dich anolit d4 dwoc nghién ctru Gmg dung dé thay thé cic
chit st trung thuong dung trong cic xi nghiép ché bién thuy san [5]. Trong cong trinh nay,
dung dich anolit trung tinh dugc nghién ctru tmg dyung lam chat vé sinh khir trung trong mot so
cong doan ctia nha mady glet md ga cong nghlep nham han ché kha ning nhiém khuén san pham
thit ga dap ung y€u cau vé sinh an toan thuc pham
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2. BO TRI THI NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Diéu ché dung dich anolit

Dung dich anolit dugc diéu ché trén cdc thiét bi hoat hod dién hod c6 tén ECAWA do Vién
Cong nghé mdi trudng ché tao trén co so budng dién hod FEM-3 ciia to hop Nghién ctru — san
xudt EKRAN (Nga) theo so dd duoc thé hién trén hinh 1. FEM-3 12 budng dién hod hinh tru
(16 mm x 200 mm), cé mang ngan, bé mit dién cuc tro hod hoc (hinh 2). Buéng dién hoa dugc
cép dong dién mot chiéu c6 dién thé khoang 10 V, cuong do dong 12 A. Nguyén liéu dau vao 1a
dung dich nuéc mudi tinh khiét ndng d6 5 mg/1 chay lién tuc véi luu lugng khoang 20 1/h. Dung
dich anolit c6 pH tir 7,0 dén 7,5, nong do cic chit 6xy hoa tir 300 dén 350 mg/l (tinh theo clo
hoat tinh diing phuong phép chuén dé i 6t) va thé oxy hod khir > 800 mV (do bang mdy do da
chuc nang SenSion 156 cta hing HACH véi dién cuc chuyén dung ORP Pt/AgCl).

Anolit

Catalit

Anolitra

Andt
Catolit ra
Ilang ngan
By vao mrdc
hodc dung
dich mufi
Béu vao mrdc
hodc dung dich
ranfi
Dung dich mu N d&u wan
Hinh 1. So d0 nguyén 1{ dieu ché dung dich anolit Hinh 2. Anh buong dién hod FEM-3

2.2.B6 tri thi nghi¢m
2.2.1 Thi nghiém khir khudn thit ga da dwoc gdy nhiém khudn nhan tao

Cic vi khuan E. coli, Salmonella, Staphylcoccus aureus, Clostridium perfringens,
Campylobacter va Bacilus cereus dugc phan 18p tir thit ga, nhan nudi trén cdc moi truong dac
hiéu dé dung lam glong vi khuin phuc vu cho thi nghiém. Céc vi khuén duoc nu01 cay trén moi
truong thach dinh dudng 24 gio, lay khuan lac dwa vao moi truong nude mudi sinh 1i va pha
lodng véi do duc 0,5 Mac tuong duong véi 10° vi khuan/ml. Ding tim bong vo tring lau canh
khuan 18n than khéi thit thi nghiém, sau d6 treo khéi thit trong budng vo tring trong vong
30 phit. Dung binh Xit cam tay tudi udt déu anolit c6 néng do clo hoat tinh 300 mg/l 1én céc
khdi thit da gy nhlem trong vong 20 gidy. Sau 15 phat 1ay méu kiém tra sau khir tring thi nhét
va 30 phut sau 14y mau kiém tra sau khir tring thtr 2. Mau dbi chimg khong xir 1 bang anolit.

2.2.2 Thi nghiém nhiing thdn thit ga trong nweoc pha anolit
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Sau khi ga duoc mé va x6 long duoc rira lai bing nude mdy. Than ga duge chia thanh 3 16
16 1 nhiing nuéc mdy trong 3 phut; 16 2 va 16 3 cung nhing vao x6 nudc pha anolit c6 néng do
clo hoat tinh 50 mg/l, 16 2 nhuing trong thoi gian 0,5 phit va 16 3 nhing trong thoi gian 3 phuit,
vét ra treo 1€n day chuyén dé léy mAu sau 5 phit.

2.2.3 Thi nghiém phun rira than thit ga trén d@y chuyén giét mo

Dung mdy bom nudc tg dong tao dp khoang 1,5 at qua voi phun thanh tia nho va dung
dich anolit ¢6 nong do clo hoat tinh 50 mg/l dé phun rira than thit ga trong thi nghiém nay.

Sau khi dwoc md va x4 1ong, rira lai than thit ga bang nuéc mdy. Than ga duoc chia thanh
416: L6 1, than thit ga dugc phun rira bing nude may trong thoi gian 30 gidy. Lo 2,16 3 va 16 4,
than thit ga duoc phun rira bang dung dich anolit trong thdi gian twong tng 13 10 gidy, 20 gidy
va 30 gidy. LAy mau phan tich vi sinh mét d6 vi khuan trén bé mit than thit ga sau 5 phit.

2.2.3 Thi nghiém ngdm thdn thjt ga trong nuwoc lanh pha anolit

Sau khi ga dugc m va x4 1ong dwoc rira lai bang nude mdy. Than ga dugc chia thanh 2 16,
16 1 nhiing nuée lanh 5°C trong 30 phiit; 16 2 nhiing nuée lanh 5°C pha anolit ¢6 ndng d6 clo
hoat tinh 50 mg/l trong thoi gian 30 phiit, vt ra treo 1én ddy chuyén dé 14y mau phan tich vi sinh
bé mit sau 5 phuit.

2.3. Phan tich vi sinh

- Céc vi khudn giy ngd doc thuc pham thit ga: E. coli, Salmonella, Staphylcoccus aureus,
Clostridium perfringens, Campylobacter va Bacilus cereus dugc phan 1ap tur thit ga va phan tich
theo cdc phuong phép ti€u chuan ISO r6i dugc nhan nudi trén cdc mdi truong dac hiéu nham luu
trlt d€ 1am giong vi khuan phuc vu cho thi nghiém.

- Céc vi khuan bi nhi®m trén bé mat than thit ga dugc phan 1ap va dém khuén lac theo
phuong phap d6 dia trén cac mdi truong dic hidu:

+ Tong Coliform dugc xdc dinh bang cich dém sb khuan lac didc trung trén cic dia petri
chtra moi trudng Chromocult (Merck, Puc).

+ E.coli dugc xac dinh béng cach dém sb khuén lac dic trung trén cac dia petri chira moi
truong Chromocult TBX (Merck, Dtc).

+ Salmonella dugc xac dinh bﬁng cach dém s6 khuén lac dic trung trén cac dia petri chira
moi truong SS agar (Merck, Dtrc).

2.4. Phwong phap xir li s6 liéu

Mure nhiém khuan trong cdc mau thir nghiém dugc biéu dién theo mat do vi khuén trén don
vi dién tich bé mat cfu/cm® hodc sb luong vi khuan c6 trong 1 g thit (cfu/g). Mat do vi khuén
trong mau ddi ching duoc ki hiéu 1a Cpc va trong mau sau xir 1f bang anolit dwgc ki hiéu 1a Cj.
Hiéu qua khu khuén cia anolit duoc biéu dién qua dal luong H = Cpc/ C4 hay qua ham logio:
I gam H = 1gCpc/ Cy = 1gCpc — 18Ca. Pé danh gid s lidu theo phuong phép xéc suét théng ké,
phan mém xur If s6 liéu Mtb.13 chuyén dung trong chdn nu6i thd y da dugc su dung.

3. KET QUA VA THAO LUAN
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3.1. Hiéu qua khir khuén thit gi dwoc gay nhiém khuén nhén tao

Trén bang 1 trinh bay mat dg cac vi khuan khdc nhau (dd duoc cho nhi®m nhan tao vao céc

mau thit ga) trude va sau khi xir If bing dung dich anolit.

Bang 1. Hiéu qua khir khuén cua anolit dbi véi thit ga dd dugc nhiém khuan nhén tao (n = 5)

Chi ticu Mat d6 vi khuan trude Mirc d9 giam (1gCpc — 1gCa)
xu If (Cfu/g) Sau xtr If 15 phit Sau xu Ii 30 phuit
Cl.perfringens (1,1 £0,7) x 10* 0,60 + 0,34 0,73 +0,37
S.aureus (1,9£0,9) x 10° 1,28 +0,20 1,38+ 0,59
Bacillus cereus (1,8 £ 1,6) x 10’ 0,62 + 0,41 0,76 + 0,08
E.coli (1,1 £1,1)x 10’ 0,34 £ 0,18 0,43 +0,16
Salmonella (1,1 £0,06) x 10’ 1,47 £ 0,28 1,48 £ 0,26
Campylobacter (1,8 +1,2) x 10° 0,69 + 0,29 1,90 + 0,78

S6 liéu cho thay muirc d6 giam mat d6 vi khuan sau khi xir 1i bang anolit khong cao va
khong ddng déu d6i voi céc vi khudn khdc nhau. Mat d6 vi khuén E. coli ¢6 mirc giam it nhat
(0,43 log) con mat do vi khuén Salmonella, Campylobacter va S. aureus giam nhiéu hon (twong
ung 1,48; 1,9 va 1,38 log). Tinh trung binh, sau 15 phit mat do cac vi khuén gidam 10,8 I?m, con
sau 30 phiit giam trén 20 14n.Viéc phan 4nh hiéu qua khir khuan cia anolit d6i vai thit cho nhiém
khuén nhén tao kha khé khan do céc vi khuan lay nhidm chi yéu trén bé mit nhung miu phéin
tich d4nh gid mat do vi khuén theo don vi khdi lugng cho ca khdi mau thuong tir 250 - 500 g
theo tiéu chudn danh gid thong thuong. Mat khéc, khi vi khuan nhiém vao bé mit thit, moi
trudng giau protein da che chén cho vi khuan khoi tic dong cuia chat khir tring nén hiéu qua khir
tring bi suy giam.

3.2. Hiéu qué khir khuin than thit ga trong nwéc pha anolit

Thi nghiém duoc tién hanh 1am 3 dot vao cic ngay khac nhau. Két qua phan tich cdc mau
xét nghiém vi sinh lay trén bé mat than ga duoc trinh bay trén bang 2.

Bang 2. Hiéu qua khir khuan than thit g2 sau md bang nudc pha anolit

Thi nghiém S§ Chi tiéu phan tich (cfu/cm?)
mau E.coli Coliform Salmonella
Nhiing nuéc may 15 (2,3 £1,6) x 10° (1,4 +0,9) x 10° 0
Nhiing Anolit 30 gidy 15 (3,6 +1,7) x 10 (2,4 +0,8) x 10° 0
Nhiing Anolit 180 gidy 15 | (1,4+0,4)x 10 (1,1 £0,2) x 10 0
LgCpc —1gCa 1,18 1,08
P <0,01 <0,01
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Trong ca 3 dot thi nghiém déu khong phat hién sy ¢ mat cta vi khuén Salmonella. Mat do
vi khuan E. coli va Coliforms trén than ga trudc khi thi nghiém tuong dbi dong déu nén céc két
qué c6 do 1ap lai cao. Két qua cho thiy, khi ngdm rira than ga trong nuéc pha anolit ndng do clo
hoat tinh 50 mg/I trong vong 30 gidy c6 tic dung lam giam mat d6 vi khuan E. coli va Coliform
khoang tir 0,62 log t&i 0,89 log. Khi ting thdi gian ngdm rira 1én 3 phiit, mét d6 vi khuan E. coli
va Coliform tiép tuc giam thém t6i trén 1 log (p<0,01) nhung tdc d6 giam rat cham.

3.3. Hiéu qua khir khuin than thit ga bing phwong phap phun nuwéc pha anolit

Trén bang 3 trinh bay két qua thir nghiém kha ning khir trung cua anolit khi pha vao nudc
G nong do clo hoat tinh 50 mg/l va dung méy phun 4p lyc. Mau (101 chung la ga dugc glet thit,
rira bang nudc theo qui trinh thong thuong ciia ddy chuyén san xuat. Day 1a két qua cua 3 dot thi

nghiém vao cac ngay khac nhau.

Bang 3. Hiéu qua khir tring than ga bang cich phun nudc pha anolit

. Sé Chi tiéu phan tich (cfu/cm?)
Thi nghiém x ; ;
mau E.coli Coliform Salmonella

Rira bang nudc may 15 | (1,L1+£03)x10*| (2,4+0,7)x 10° 04
Phun rira bang nudc may 15 7,6 £3,9 (1,8+0,4) x 10’ 0
Phun rta béng Anolit, 10 gidy 15 22+1,1 92+1,5 0
Phun rta béng Anolit, 20 giay | 15 1,7+0,8 50+1,1 0
Phun rtra b?"mg Anolit, 30 gidy | 15 0,7+0,6 1,5+0,7 0
LgCpc —1gC4 2,19 2,12

P < 0,01 <0,01

Céc gid tri mat 46 vi khuan trén cic miu thi nghiém da cho théy hiéu qua rd rét khi dung
mdy phun dp luc va dung dich anolit aé phun rira than ga. Néu chi dung voi phun dp lyc, mét do
vi khudn da giam so véi cich rira thong thuong nhung mirc d6 khong on dinh (dao dong tir 0,25
log t61 1,58 log). Khi dung dung dich anolit két hop vai voi phun dp luc, mat dg vi khuén giam
rat 15. Sau 10 s phun mat d6 vi khuén E. coli va Coliform da giam trén 1,25 log, con sau khi
phun 30 s déu giam trén 2 log (p < 0,01), trong d6 c6 5/15 mau khong phat hién dwoc vi khuin
E. coli. Trong tat ca céc 16 mau thi nghiém déu khong phat hién dwoc vi khuén Salmonella.

3.4. Hi¢u qua khir khuén khi ngadm than thit ga trong dung dich anolit lanh

Bdng 4. Mitc d6 khtr khuén thin ga ngam trong nudc lanh pha anolit

, - Chi tiéu phan tich (cfu/cm?)
Chi tiéu SO mau -
E.coli Coliform Salmonella
Ngam trong nudc 15 (43£28)x10° | (9,0+3,2)x 10 0
Ngam dung dich Anolit 15 (2,6+23)x 10" | (5,1+£2,4)x 10" 0
LgCpc — 12Ca 1,29 1,26 0
p 0,012 <0,01
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Cic két qua phan tich vi sinh cdc miu da thyc hién trong 3 dot thi nghiém vao cdc ngay
khdc nhau véi céc 16 ga khic nhau dugc trinh bay trén bang 4.

Céc két qua cho thay mat do vi khuén E. coli va Coliform trén than ga khic nhau khi xa
nhau tir 16 nay tdi 16 khac khi glet md theo qui trinh thong thudng khong su dung anoht Muc do
nhiém khuan E. coli trén than gd & dot thi nghiém sb 2 cao gép x4p xi 7 1an & dot s6 3. Viéc
dung dung dich anolit lanh aé ngam khtr truing cho thay muc do giam mat do vi khuén & cong
doan nay khd 6n dinh: Dao dong tir 1,26 log t6i 1,46 log véi p < 0,01.

Cho téi nay anolit chua duoc str dung rong rai trong cac nha may glét md nén cic nghién
ctru thuong thuc hién trén cac mau than ga duoc nhidm béan nhén tao [6, 7]. Cdc phuong phdp
danh gid mirc d6 nhiém khuan than gia cAm trudc va sau xt If ciing nhu d6i twong vi khudn dwoc
Iya chon trong cdc nghién ciru thuong khong théng nhat: Trong tai liéu [6] xdc dinh vi khuan
hiéu khi, E. coli, Campylobacter va Salmonella trong nudc rira (cfu/ml) con tai liéu [7] lai xac
dinh mat d6 vi khuén Campylobacter trong ca khdi thit (cfu/g). Tuy céc phuong phdp ddnh gid
khéc nhau nhung hau het cdc nghién cuu déu di dén két luan rang dung dich anolit khir tring t6t
hon nuéc clo ¢6 ciing ndng do clo hoat tinh 50 mg/l. Trong nghién ciru khir tring than thit g,
chiing t6i ciing thuc hién hai phuong phép danh gid: mat do vi khuan trong khéi thit va mét do vi
khuén trén bé mit. Céc sb liéu trinh bay trén bang 5 cho thiy c6 su tuong dong gitta mot sd két
qua nghién ctru ma chiing t6i thuc hién so véi cic tai licu tham khao.

Bdng 5. Mitc d6 giam mat do vi khudn than thit ga sau khi xi I bang anolit

Nguén Téng VKHK E.coli Campylobacter Salmonella
Két qua cua ching | Khong xdc 0,50 + 0,49 1,57 £0,35 1,48 +0,26
t6i, logocfu/g dinh

C.Kim va cdng su Khoéng xéc Khong xac 1,07 Khoéng xéc
[23], logecfu/g dinh dinh dinh
Két qua cua ching Khong xéc 2,26 +0,23 Khong xéc Khong xac
t6i, log;ocfu/cm’ dinh dinh dinh
Northcutt va cong su 1,0 1,7 1,9 2,7

[1], logocfu/ml

Ghi chii: VKHK - vi khuin hiéu khi.

4. KET LUAN

Cic két qua ciia nghién ctru nay da cho thay khi bé mit thit ga di bi nhiém khuan thi bién
phdp ngam rira thong thuong cho hiéu qua khir khudn thip. Viéc két hop st dung dung dich
anolit va phun 4p lyc cho két qua khir khuén cao nhat. Sau 10 gidy phun, mat do vi khuén E. coli
va Coliforms da glam trén 1,25 log, con sau khi phun 30 gidy déu giam trén 2 log;o (p < 0,01).
Trong tat ca cdc 16 mau thi nghiém déu khong phat hién duoc vi khuén Salmonella. Nhing ga
trong bé nude pha anolit lanh c6 tac dung giam mat do vi khuén E.coli va Coliform rét 1o rét tor
1,26 logo t6i 1,46 log;o v6i p < 0,01, chdng dugc 1y nhidm chéo cta san pham thit ga. Nhur vay,
dung dich anolit hoan toan thich hgp dé lam chit khir tring san pham thit ga trén ddy chuyén
giét md cong nghiép.
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SUMMARY

This study was undertaken to investigate the efficacy of anolyte mixed water (AMW) in
killing pathogen bacteria on chicken carcasses under in laboratory testing and industrial
processing conditions. In laboratory testing, chicken carcasses contaminated with bacteria
solutions were subjected to treatment with anolyte (free chlorine 300 mg/1). The results indicated
that Salmonella, S. aureus, Campylobacter reducing (1.38 log;o to 1.90 log;o cfu/g) were better
than E.coli, C. perfringens and B. cereus reducing (0.43 logj, to 0.76 logo cfu/g) after 30 s
treatment. In industrial processing conditions, immersion treatments of chicken carcasses with
AMW (free chlorine 50 mg/l) were significantly more effective than using water. The treatment
of chickens carcasses by spraying AMW (free chlorine 50 mg/l) significantly reduced the
bacteria population of E.coli and Coliforms by 2.19 log;, and 2.12 log,, cfu/cm’, respectively.
The results also suggested that chicken carcasses may be prevented the cross-contamination in
the chiller tank by using AMW (free chlorine 50 mg/1).
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