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TOM TAT

Hiéu qua khir khudn cia dung déch hait hoadién héa Supowda duoc xacdinh ddi voi cac
vi khuin ching gquc ¢ E.Coli (ATCC®14169™ ),S. aureusATCC®25923™),Salmonella
(ATCC®25241™) valL.monocytogeneATCC®7644™). Khi cé rit peptone 0,1 %, cac vi
khuin tréno mat d6 10° CFU/ml B tiéu dit hoan toan sau 2 phaépi xic 6i dung dch
Supowa c6 éng do chit 6xy hoa 50 mg/! (tinhiong duong Wi clo haat tinh). Khi khr tring &
mat ban inox vaé nhya, hu qua khir khuan aia phrong phéap & dung Supowadt hon nhigu
S0 i phuong phap tirong qui (p < 0,05). Trongdong hop khir tring kach twe nguyén ku,
Supowa th hién hiéu qua kher trung 6t hon phrong phap throng qui nheng chra rd €t (p >
0,05). Dung éth Supowatugc dé& xuit sir dung lam tac nhan khtring thay th Ca(OCI}trong
ché bién thay san.

Tir khéa:khir trung thiy san, cté bién bach twe, hat hoadién héa, dung ith Supowa

1. MO DAU

St dung cac phrong phap ¢ sinh khr trung héu qua cac 8 mat tiép xdc va ban thanh
pham trongday chugn ché bién dong vai trd qugt dinh dam bio ¢ sinh an toan tc pham
trong sn phim thiy sin. Bén anh cac ch phim khr tring truyn théng, trong nking nim gin
day dung dch dién hat hda méc mui lodng (cé cac ténaj khac nhau Anolyte, EOW —
electrolyzed oxidizing water, AEW — activive eledyized water.) da dugc nghién ¢u sr dung
lam ck phim khr tring trong ch bién thay sin dodic tinh héu lec diét khuédn cao, than thn
v6i con ngrdi va méi trong aia nd. Mukhina L. Bva cacddng nghép [1] khing dinh ring
dung dch nay la mt chit khir tring ét hitu hiéu dé diét cac lai vi khuan Enterobacter
cloaceae, Baccillus cereuBseudomonas, Staphylococ@useus trén & mat tiép xUc i san
phim trong clé bién thay sin nhr gach men, 4m nhra, thép khéngig Két qua nghién ¢u cia
Melekhin D.V va cac éng sr [2] d& cho thy rira ca va landéng knh bing nréc da duogc didu
ché bang cké phdm nay cho phép giditg thyi han bio quan cac &n phim ca lén 30 — 50 %
nhiét d6 tr 0 dén — 2°C. Ozer va Demirci [3]d4 tim ra #ing khi xi [ nguyén léu va fillet ca Ibi
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bing EOW& 35°C lam gim duoc 91,1 % rat do vi khuan E. coli O157:H7 va 92,3 % #ihdo
vi khuén L. monocytogenesiuang va cacdng sr [4, 5] da ghi nfan ring EOW Ia not tac nhan
lam ¢ sinh @t hitu hiéu dé lam sich cac B mat tiép xGc Wi cad cac kho va ah ca i mic co
thé tranhdugc cac nhm khuan thir caip. EOWdic biét hidu qua trong visc lam gam mat do E.
coli va V. parahaemolyticusi nhiém trén én phim ca r6 phi. CAc tac @it ghi nlin ring ca
ngir dugc xi i bing EOW Kt hop voi khi CO c¢6 th 1am giam mat do tong vi khiuin t6i muac
thip nhit, lam #ing do tuoi ngon @a thit ca ngr va kéo dai thi gian kio quin déng khnh. Cac
thir nghgm aia tac gi Nguyén Hoai Chau va congrsia sr dung mot loai dung dchdién haat
héa c6 tén |a dungich Ecachlodé khir tring ding ax nhra (thét, rd), tay cong nhan va céa
nguyén lgu c6 so santibi chirng wi ché phim khir tringdang dung trongas xuit 1a Ca(OCH.
Cac Kt qua cho thiy trong 70 % & mau, mat do vi sinh sau kb tring king dung dch Ecachlo
thip hon trong mau déi chirng khi trang king Ca(OCI) véi mic do rd rét theo tinh toan tng
ké (p < 0,05). 30 %dsmau con hi, mat d6 vi sinh sau ki triing king dung dch Ecachlo c6 #p
hon trong mu dbi chang khr tring king Ca(OCI) nhung ¢ mac d6 khéng phan it theo tinh
toan ttong ké (p > 0,05) [6].

Trong cac nghiéntal gin day, A. Issa-Zacharia va cac conglg, 8] da so sanh ku qui
diét khuan cia dung éch AEW Wi dung dch NaOCIddi véi cac vi khun cin kiém soéat trong
qua trinh ch bién thay san 1A E. coli, S. aureusa Salmonellasppé dang dch long tinh khét.
Céc Kt qua cho thiy, hisu qua diét khién cia AEW cao bn r5 1t (p < 0,05) so & NaOClI
trong myi truong hyp. CAc tac gi da dé xuat st dung AEW thay tik NaOCIdé lam tac nhan &
sinh khir tring trong cdng ngp cké bién thyc prim. Sureerat Phuvasate, Yi-Cheng Sud®)]
chang minh héu hrc diét khudn cao éa EOWA6i véi cac vi khidn L. monocytogenega M.
morganiivadé xuat ring cén phai xir Ii bé mat tiép xic va cac nguyénéli bing EOWd¢é tranh
tao thanh mang sinhg trong day chudn cré bién thay sin. S. McCarthy va W. Burkhardt IlI
da nghién ¢u hiéu qua st dung EOW vada lanh EOdé lam giam mit d6 cac vi khidn hinh
thanh histamineH. aerogenes, E. cloacae, K. pneumoniae, M. morgumién k& mat tiép xic
thyc phim va trén da ca. Caétkqua da cho phépié xuat sir dung EOW va da EO nlr 1a mjt
phuong tién hiru hiéu dé giam thiéu ar hinh thanh histamine trém it inox va trén da ca trong
gua trinh xr li cd nguyén 8u [10].

Bai bao nay trinh bay<13nSO két qua nghién @u hiéu qua khir trung @a dung dch siéu 6xy
hda (Supowajiugc didu ch bang cong ngh dién hat héa & NaCl dbi véi cac vi khdn gay
bénh cn kiém soéat trong qua trinh éhbién thiy san: E. coli, S. aureus Salmonellava
L. monocytogene<Cac Kt qua nghién ¢u da duoc tng ding thir nghigm dé vé sinh khi tring
bé mét tiép xtc (inox va niia) va ach twe nguyén ku trén day chugn ché bién thiy san xuat
khau.

2. VAT LI EU VA PHUONG PHAP NGHIEN CUU
2.1. Dung dich siéu dxy hda (Supowa)

Dung dch Supowatuoc didu ché tir NaCl tinh khét cong nghip (NaCl > 99 %) trén tht
bi dién haat héa SUPOWA & dung bubng phin tngdi¢n hoa MB-11(Nga) do ¥én Cong ngh
mdi treong cké tao. Dung dch Supowa sau kidiéu ché dugc sr dung trong ngay, co&ng do
chit 6xy héa 500 + 20 mg/l (cln d6 bing phrong phap i6t va tinh theo clo #tatinh), pH Am
trong khang 6,5 - 7,2, éng &6 khoang (TDS) trong kkimg 900 - 1100 mg/I va &bxy héa ki
(ORP) trong khang 850 — 950 mV duoc do bing maydo da ning SenSion 156u@ hang
HACH) [11].
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2.2. Phwong phapdanh gia higu luc digt khuin ciia Supowa

Céc vi khdn ching quic # E. coli (ATCC®14169™ ),S. aureus(ATCC®25923™),
SalmonellaATCC®25241™) va.. monocytogene@TCC®7644™)¢ dang ddng khé KWIK-
STIK cia Hang Microbiologics (W) d& dugc Sr dung trong cac thi nghim xacdinh héu luc
diét khuan aia Supowa. Cac vi kin goc dugc dy ria trén méi teong PCA va thu sinh i
vao dung ¢th nréc muwi sinh i chra 0,1% peptone. ibh vi khiin cé miit 6 10° cfu/ml duogc
dung lam dungidh bandiu dé xacdinh hiéu luc diét khuin cia cac vi khén trén theo thi gian
tiép xtc va vngdo chat khir khuan. Cac thi ngléim xécdinh rong do khir khuan duoc thye hién
v6i cac rong do chit dxy héa @a Supowait 0 dén 50 mg/l trong thi gian 5 phat. Cac thi
nghiém xacdinh thyi gian dit khuan duoc thec hién v6i ndng do chit 6xy hoa éa Supowa 50
mg/l trong thyi gian tr 0 ¢én 5 phat. Xaatinh mit do vi khuan sau khi #p xdc i Supowa
trong dung ith thi nghém king phrong phap nudiiy vadém khuin lac tréndia trach dac hi¢u
dbi vai tirng vi khiin: E. colisir dung méi trdng Chromocult (Merck)S. aureuss dung moi
truong Baird parker agar (Merck)Salmonellast dung moéi twrong SS agar (Merck) va
L.monocytogenesr dung moi tirong Oxford agar (Merck).

2.3. Phwong phapdanh gia hiéu quéa khir khuin cia Supowa trén day chugn ché bién
3.2.1.Panh gia hiéu qud khir khudn ciia Supowaddi véi cac ¢ mdt ban inox va 6 nhuwa

Chon ndiu nhién 5 ban thép khdng(1.20x300 cm) dung éhbién bach tuc tir hdm tiréc
da duoc Vé sinh qua 2 boe 1am ach cHit thai rin va trangdi bang nréc sach. Liy mau bé mt
truéc khi khr khuan bing phrong phapam bong trén din tich 6 iy miu 50 crd. Méi ban ky 2
mau ¢ giita cachdau ban 30 cm. Dung ki vai tam dung dch Supowa (éng do chit xy hoa
100 mg/l) c6 pha 1 % dungah fiy ria lau K khap bé mat ban thép khongi mroi doi qua nréc
sach. Saud6, dung kkin tim dung dch Supowa (6ng d6 chét oxy héa 100 mg/l) lau Kip b
mat ban. Sau i gian 5 phat, rit banduoc trang moc sich. Lay mau bé mat ban sau kin
khuan: mbi ban 2 niu ¢ giita cachdau ban 50 cm.

R6 nhya sau ca xut (10 cai)dugc vé sinh lam sch chit thai ran va trangdi bang nréc
sach. Liy mau b mit trudc khi khir khuan bing phrong phapam bong trén din tich 6 &y mau
50 cnf. Nhang b nhya vao chu dung dung dch Supowa (bng d6 chat dxy héa 100 mg/l) c6
pha 1% dungidh téy rea va dung ban @hco khip hrot rdi trang qua méc sach. Ngam 6 vao
dung dch Supowa (8ng do chit 6xy hoéa 100 mg/l) trong & gian 5 phat, sado liay mau bé
mat sau Kl trung.

Dua tim bongda Ky miu vao 10 ml méc mudi sinh li da tiét trang, git lanh niu va phan
tich vi sinh trong ngay. Cac vi khiidugc nudi dy vadém khuin lac theo plrong phapdo dia
trén cac méi wong dic hiéu gdm Toéng vi khuin hiéu khi (VKHK), Cloroform, E.coli, S.
aureus Salmonellava L.monocytogeneshr d¢a néud muc 2.2. Mit d6 vi khudn duoc tinh ra 8
khuan lac trén 1 criidién tich & mat dung ax (CFU/cnd).

CAc nmiu so sanhiugc liy theo plrong phap wong tr khi vé sinh it ban inox vaég nhea
theo quy trinh ¢a nha may & dung xa phong OMO lam ahtay rira va Ca(OChlam chat khir
trang.

3.2.2.Panh gia hiéu qud khiz khudn ciia Supowaddi véi bach tugc nguyén léu
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Phuong phéap kit khuin va ky miu phan tich vi sinhtay vao 10 é nhya duoc danh $
tr 1 dén 10, ndi r6 khaing 10 kg hch twe nguyén ku (nguyén con). dy ¢ mbi ré 1 miu
nguyeén [gu trude khr trung (khang 0,3 kg).bDua 1 dung bach twc vao clu chra dung dch
Supowa c6 éng do chit 6xy hoa 100 mg/l, dung tay kﬁwdeu bach tujc trong 60 s. Sau 5 pht,
Iay mau nguyén ku sau ki tring trong i ro. Cac mu nguyén ku duoc gir lanh va chugn
vé phong phan tich vi sinh.

Phan tich vi sinhCan ndi miu phan tichdling 25,0 g cho vao ttiag miu va thém vao
mbi tdi 250 ml nrgc mui sinh i d4 tiét trung. Dip miu choddng nhit trong vong 1 phat trén
may chuyén gng. Phan tich cac vi klin Tong vi khian hiéu khi (moi trong PCA), Coliform
vaE. coli (m6i tnrong Chromocult)S. aureugmai treong Baird parker agar)abg phrong phap
nudi dy vadém khuan lac tréndia thach. Mat d6 vi khuan duoc tinh ra 8 khuén lac trong 1 g
nguyén Igu (CFU/qg).

Céc nau so sanh (20 &u treoc va sau kh triing)duoc lay theo plrong phap tong tr trén
day chugn cke bien aia nha may khits dung chit khir khuan 1a Ca(OCI) (nong d6 clo hat
tinh 100 mgl/l).

3. KET QUA VA THAO LUAN

3.1. Hiéu luc diét khuén cia Supowaddi véi E.Coli, S. aureus Salmonellava
L.monocytogenes

Mirc do giam mat do vi khuan sau ti gian tiép xdc 5 phut ¥i cac rong do Supowa khac
nhaudugc bicu dien trén hinh 1Ava theo thi gian tiep xtc i Supowa ¢6 ong dé clo hait tinh
50 mg/ldugc néu trén hinh 1B. Trénutr tung béu dien mat d6 vi khuan duoc tinh theo log,.

0.0
“&\
7.0
6.0 4
5.0

4.0 4
3.0

2.0
&
m 107
@ 0.0 a

0 s o s 20 2 30 3 40 A s 0.0 1.0 2.0 3.0 4.0 5.0

1

B

Mat dé vi khu &n IgCFU/ml)
Gk Nw e @ N o

Mat dd vi khu an IgCFU/mI

Néng dé Supowa (mg/l) Thei gian ti ép xuc (phat)

o—E.coli —8— Salmonella —&— S.aureus —@— L.monocytogenes —e—E.coli —m—Salmonella —a&—S.aureus —@— L.monocytogenes

A B

Hinh 1.Hiéu lyc di¢t khuan theo Bngdo Supowa sau th gian tép xdc 5 phut (A) va i gian tép xdc Wi
Supowa 6ngdo 50 mg/l (B)doi vai céc vi khidn E. coli, S. aureus SalmonellavaL. monocytogenes.

Cac Kt qua trén cho thy, mat do bandau cia cac vi khén S. aureuskE. coli, SalmonellaL
. monocytogenda xip xi 108 CFU/mIda giam d¢én mic khéng phat in duoc (b diét hoan toan)
trong vong 5 phut ép xic Wi Supowa c6 éngdd clo hait tinh Bing va bn hon 20 mg/l. Khi cho
cac dch chra vi khuan thir nghigm tiép xdc i dung dch Supowa cédng do 50 mg/l thi chsau
2 phut céc vi khiin trén ¢ing déu b tiéu diét hoan toan.

3.2.Hiéu qua khir khuin cia Supowadéi véi cac bé mit ban inox va ré nhua
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Cac Kt qua phan tich vi sinh cho #ly bé mat cac ban inox troc khi trungdéu bi nhiém
khuin. Trongdd, 100 % 8 mau (20 miu) phat hén ar c6 mit cia cac vi khén hiéu khi
(VKHK), Coliform, S. aureusva Salmonella Khéng phat Hin thiy sy c6 mit caa vi khuin
E.coli ¢ tit ca cAc nu va cé 3 rau (15 %) co mat vi khuan Listeria. Sau khi ki khuan, trong
tat ca cac miu déu khong phat kin thdy cac vi khidn S. aureus, Salmonelh& Listeria, nhung
van con VKHK va Coliform.Diéu nay cho thy, ca 2 phrong phap ki trungdéu da dat duoc
hiéu qui khir khuan kha 6t déi vé6i cac vi khudin gay kgnh chi yéu. Hinh 2 bu dién so sanh
hiéu qua khir khudn bé mat ban inox Bing Supowa va thyng quiddi véi tong VKHK (A) va
Coliform (B).
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Hinh 2.So séanh Kiu qua khir khuin bing Supowa va thyng quydéi véi tdng VKHK (A) va
Coliform (B).

Cac Kt qua trén hinh 214 cho thy phrong phéap 8 dung dung dch Supowa cho B qui
kht tring [ mit ban inox cao én so Wi phuong phap trong qui. Gi thé, khi ding Supowa
mat d6 VKHK giam & mac 3,3 logo CFU/cnf so i mac 2,3 logo CFU/cnf, con nat do
Coliform c6 mirc giam twong ung l1a 2,6 log, CFU/cnt so i 1,9 log, CFU/cnt khi ding
phueong phap tirong qui \bi d6 tin cdy p < 0,05.

O céac mu tredc khr tring dia BB mat ré nhya dé khong phat Bn thdy sy co mit caa vi
khuin E.coli, nhrng déu c6 niit 3 loai vi khuan: VKHK, Coliform va Staphylococcudviat do vi
khuan hiéu khi daodong tr 3,0 log,, CFU/cnf téi xdp xi 5,0 logo CFU/cnf, mat do Coliform
daodong tir 2,0 log, CFU/cnt téi xap xi 4,0 log,CFU/cnt, con nit d6 Staphylococcududi 2,0
log;cCFU/cnt. Sau ki khuin bing Supowa, @t d6 VKHK giam di 2,9 log, CFU/cnf,
Coliform giam 1,8 log, CFU/cnt, conStaphylococcugiam 1,8 logo CFU/cnf, trongdé c6 trén
50 % $ mau khdng phét kén thiy vi khuan Coliform vaStaphylococcusCac gia trnay bn hon
dang K khi so sanh i cac gia ti trong ing la 1,4 logy CFU/cnf, 1,3 logo CFU/cnf va 1,2
log;o CFU/cnt khi khir tring throng qui.Biéu nay cho thy phrong phap 8 dung Supowa éu
qua hon phrong phéap tirong qui khi khir tring [ mat ré nhya dung trong ohbién thiy san (p
< 0,05).

3.3. Hiéu qua khir khuan ciia Supowaddi véi bach tugc nguyén léu
Bach twc nguyén ku sau khidp két v& nha méaydéu phii khu khuin trudc kh| duogc dua
vao nha may chbién dé tranh nhém khuén khong mong man. Déi tugng nay giu vt chit

hitu c nén & anh hrong nhéu d§n hiéu qua khir khuan. Th,rc‘te két qui phan tich vi sinh cac
mau lay truéc va sau kb trung king Supowa va thong quidéu cho thy hiéu qua khir khuan

485



Nguyén Van Ha, Nguyén Hoai Chau, Hoang Van T4, Nguyén Van Thanh, Triéu Thi My Hanh

thip hon khi khr khudn dang ai. Mic giam mat d6 vi khuin sau ki khuin so i truge khir
khuin dat xap xi 1 log,oCFU/g, trongdé mic giam thip nhit |a tredng hop Coliform khr khudn
thuong qui (0,73 log, CFU/g), con mic giam cao nhit la 1,39 log, CFU/g ddi véi vi khuin
Staphylococcukhi khir triing king Supowa (fng 1).

Bang 1.So sanh Igu qua khir tring kach tuyc nguyén ku bing Supowa va thyng quy.

Mat do vi khuan (log;(CFU/g)
Vi khuan Supowa Thong quy
Truoc KT Sau KT Mrc giam | Truéc KT Sau KT Mirc giam
Téng VKHK 6,48+0,31 521+049 1,26+0,5%,50+0,76| 5,38+0,93] 1,13+0,50
Coliform 3,560,550 2,72+0,68 0,85+0,53,87+0,65| 3,04+0,58 0,73+0,42
Staphylococcus | 3,24+0,47| 1,85+0,5Y 1,39+0,48,03+0,47| 1,73+0,57| 1,30+0,44

Céc Kt qua trén cho thy, hiéu qua khr khuin bing Supowa c6 caooh so Wi khir
khuin theong qui tt hién & mirc do giam mat do vi khuin sau ki tringé ca 3 vi khuén duoc
xem xétdéu cao lon. Két qua xir I théng ké cac & liéu cho thy co sr khac bét nhung chra rd
rét giita hai plwong phéap (p > 0,05). 8 hiéu qua khu tringdat hiéu suit cao on khi tring
thuong qui, Supowaa dapung Ht cac yéu au khir tring lach twe nguyén ku.

4. KET LUAN

Dung dch hait hoadién héa Supowda thé hién tinh ring diét khuin manh di véi cac vi
khuin E. coli, S. aureus Salmonellava L. monocytogenesong moi trong c6 thém cit hitu
co (peptone 0,1 %). Wi luc khir khuin caa phrong phap 6 dung Supowa&t hon phrong phap
thuong qui (p < 0,05) khi kintring cac B mat ban inox vaé nhya throng tiép xac i ban @n
phim trong clé bién thay san . Khi khir khudn bach twc nguyén ku, hiéu hrc khir khudn caa
phuong phap 8 dung Supowadt hon phrong phap thdng qui nheng chra thit sr khac bét
(p > 0,05). Cac & qua nay cho phégé xuit sir dung Supowa lam ¢h khir tring thay th cho
céc chit khir trng truyn thing nhr Ca(OCl)trong cit bién thiy san.

Léi cam on. CoNg trinh nayluoc thc hién v6i sy tai tro kinh phi @iabé tai doc lap cip nha méc ma
DPTDL.2010-T/21.
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Nguyén Van Ha, Nguyén Hoai Chau, Hoang Van T4, Nguyén Van Thanh, Triéu Thi My Hanh

Bactericidal strength of electrochemically actadhtsolution “Supowa” (super-
oxidizing water) was investigated using. coli (ATCC®14169™), S. aureus
(ATCC®25923™), Salmonella(ATCC®25241™) andL. monocytogene@ATCC®7644™) as
model bacteria. Bateria in an 0.1 % peptone soiutiith a concentration of $@FU/mI were
completely inactivated after 2 min exposure wittp&ua solution (50 mg/l active chlorine).
Surface treatment of inoxidable table and plasdgkiat with Supowa solution resulted in a quite
better disinfection efficacy (p < 0.05) comparedhe use of conventional disinfectant calcium
hypochlorite. Treatment of raw octopus matetising Supowa solution showed that its
disinfecting efficacy was less manifested and $ljglreater than the case of conventional
disinfectant (p > 0.05). Supowa solution can bedwse a disinfectant for reducing bacteria on
contacting surfaces and raw octopus materialsfbe@@rocessing lines.

Keywords:raw octopuselectrochemically activated solution, seafatisinfection, Supowa
solution.
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