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Tom tit

Rau m4 12 loai rau thuong dugc st dung 1am dd udng nudc ép tuoi khong qua gia
nhiét. Tai Nha Trang, d6 udng nudc ép rau ma thudng duoc ché bién sin, bao quan lanh
trong sudt qué trinh bay ban rong rii trén dudng phd. Trong d6, Listeria monocytogenes 1a
loai vi khuan c6 kha nang phét trién & nhiét d6 lanh, tuy mirc do gay bénh thip nhung ty 18 tir vong
1én t6i 25 - 30%. Do d6, viéc danh gid miac d6 nhiém L. monocytogenes trén rau ma nguyén
liéu va trong dd udng nude ép rau md trong qud trinh bao quan lanh 12 can thiét nham dam
bao an toan vé sinh thuc pham. Két qua nghién ctru cho thdy ty 18 nhiém L. monocytogenes trén
rau md nguyén liéu chiém 15% céc mau 13y tai ving tréng & Nha Trang v6i mat d6 nhiém trung
binh 1a 24,2 MPN/g, trong d6 mAu rau m4 rudng nude thai cé mat do vi khuan cao nhat. Két qua
ngAm rau nguyén liéu trong dung dich KMnOa4 10 ppm/10 phiit 1am giam 56% ty 1& nhiém L.
monocytogenes. Trong 6 gid bao quan dau, sd luong L. monocytogenes trong nudc ép rau
md 6n dinh & murc do thap. Sau 24 gid bao quan, s6 lwong vi khuan ting gip gan 10 1an (trén
nuée ép rau md khong duong) va gan 20 1an (trén nudc ép rau ma c6 dudng) tiy theo nhiét
d6 bao quan. Viéc b sung dudng trong nudc rau ma da lam ting phat trién cua vi khuén.
Két qua kiém tra 45 mau nudc ép rau ma bay ban trén duong phd Nha Trang cho thdy ty 18
nhiém L. monocytogenes 1a 6,67% va mat d6 vi khuan trung binh 13 5,43 MPN/mL. Nhu
vy, nguoi tiéu ding can chd y ngudn gde, cach xir Iy nguyén liéu va khong nén sir dung
loai d6 udng nay qué 6 gio sau khi bao quan dé giam kha ning méc bénh do tic nhan L.
monocytogenes gay ra.

Tir khéa: Bdo quan thuc pham, Listeria monocytogenes, nudc rau md, rau md.

1. PAT VAN DE

Rau md 12 loai rau thong dung thuong duoc trdng nhiéu tai cic ving nong thon cia
Viét Nam. Rau mé nguyén li¢u xay tuoi ép nudc tao ra loai dd uéng c6 chtra mot s6 chat
hoat tinh sinh hoc tt cho strc khoe. Nhey huong vi, tinh tién 191, gid thanh dé duoc chép nhan,
loai hinh d6 udng ché bién sin nay duoc bay ban kha phd bién trén dudng phd Nha Trang
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va nhiéu noi khédc. Tuy nhién, viéc kiém soét vé vé sinh an toan cta loai d6 udng nay van
chua dugc quan tim ding mirc. Trong d6, vi khuan Listeria monocytogenes duoc xéc nhan
13 tdc nhan giy bénh ngd ddc tir thuc pham & tan sd thip, nhung gy anh hudng stc khoe
nghiém trong véi ti 18 tr vong chiém 20 - 30% céc ca nhiém bénh [1-2].

Su ¢6 mit cua L. monocytogenes trong nudc ép rau méa phu thudc 16n vio ngudn
nguyén liéu. Cdc viing tréng rau va ngudn nudc tudi da duoc ching minh 14 nguyén nhan
gy 6 nhiém L. monocytogenes cho rau an 14 [3-5]. Vi khuan nay s& 12 ngudn l1ay nhiém bénh
cho ngudi qua cdc san pham thue pham bao quan lanh vi ching c6 kha ning ton tai va ting
truong trong thue pham trong sudt qud trinh bao quan lanh [1, 6]. Do d6, viéc ddnh gid mirc
d6 nhidm L. monocytogenes trong dd udéng nudc ép rau mé udng lién trong qud trinh bao
quan lanh 12 rat can thiét [6]. Két qua cta nghién ctru gép phan lam co so tir d6 dua ra cic
bién phdp khuyén cdo nguoi dan thuc hién céc bién phdp trdng cdy nguyén liéu, ché bién
sach hon va ¢4 céc bién phdp bao quan phit hop trdnh sy phét trién cia L. monocytogenes.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Rau ma nguyén li¢u va nwéc rau ma
Rau mé nguyén liéu: 60 mau rau ma 1y tai cidc vuon rau trong ¢ khu vuc ruong nude
va trong ¢ khu vuc trén san vuon thude khu vuc

. . 4
phia Bac thanh pho Nha Trang (vuon rau Vinh

Hai, Pha Suong), Khu vuc Ninh Hoa (vuon rau
Ninh Pht, Ninh Dong) va khu vuc huyén Dién
Khénh (vuon rau Dién Phd 1, Dién Phi 2)
(Hinh 1). ) ;‘thé

C6 hai nhém mau nudc rau ma duoc |+
nghién ctru bao gdm: MAu nudc rau ma dugc
xay ép tir nguyén liéu rau ma thu nhan bi nhiém
v mau nudc rau ma thu mua trén thi truong

duong phé Nha Trang.

@2011 Google - Dt liéu ban a8

2.2. Héa chét, mdi truwong nghién ciru

Nuéc mudi sinh 1y, dung dich dém BLEB
(Buffered Listeria Enrichment Broth Base),
khang sinh (acriflavin, cycloheximide, natri nalidixic acid), mo6i truong OXA (Oxford

Hinh 1: Ban d6 khu vue iy méu
Ghi chii: Khu viee Idy mau ky hiéu X trén ban do

Listeria Selective Agar), méi trudng di dong SIM, TSA (Trypticase Soy Agar bo sung 0,6%
cao nAm men, canh thang co ban 1€n men carbohydrate (chtra 0,5% rhamnose, xylose), thudc
nhuom Gram, mdi truong thach mau.

Cdc héa chat, moi truong st dung trong thi nghiém cta hing Merck (Pic).
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2.3. Phwong phap nghién ciru
2.3.1. Phurong phdp ldy mdu va chudn bi méu thi nghiém

Mau rau ma nguyén liéu dugc thu nhan tai cac khu vuc tré)ng rau trong thoi gian tur
thang 3 dén thang 6 nam 2021. MAu duoc phén chia theo dic diém ving trong nguyén liéu,
dung trong tdi vo tring va dua vé phong thi nghiém kiém tra ty 1& nhiém va mat do vi khuan
L. monocytogenes trén rau nguyén li¢u.

Mau rau ma nguyén liéu ding trong danh gid hiéu qua xir 1y giam nhiém gém mau rau
nguyén liéu rira dudi voi nude chay va mau ngdm KMnOs 10ppm trong 10 phiit. Kiém tra
méat d6 vi khuén L. monocytogenes va danh gia ty 1¢ nhiém trén mau sau rira nude thuong
va mau ngdm KMnOs.

Cac mau rau nguyén liéu sau ngdm KMnO4 con nhidm vi khuén ty nhién duoc bao
quan déng -20°C tranh tap nhidm dung trong thi nghiém nghién ciru bién d6i ndng do L.
monocytogenes trong nudc rau ma. Mau nude ép thi nghiém duge chuén bi bang cich xay
50 g rau nguyén liéu v6i 450 mL nude cat. Mat do vi khuan L. monocytogenes trong nudc
ép rau mé khong duong va c6 bd sung duong dugc kiém tra tai thoi gian bao quan 0, 6,12,18,
24 ¢id ¢ nhiét d thuong va nhiét @6 3 + 1°C.

Nudc ép rau ma trén thi truong dugc thu nhan 45 mau & céc thoi diém khac nhau trong
ngay (7 gio sang, 15 gio chidu va 21 gio toi) dé kiém tra mat do L. monocytogenes, danh gia
mtrc d6 nhiém thyc té.

2.3.2. Dinh luong Listeria monocytogenes bang phwong phdp MPN

25 g mau dugc ddng nhat trong 225 mL méi truong BLEB co ban va pha lodng bac
10 bang nudc mudi sinh 1y. Chon 3 ndng d6 pha lodng 107!, 102, 107 ciy vao loat 9 dng
nghiém chtra 10 mL mai truong tang sinh BLEB bo sung khang sinh, mdi 6ng BLEB duoc
cdy 1 mL mau ¢ ndng do pha lodng dd chon va nudi ciy & 30°C/48 gid.

X4ac nhan éng nghiém (+) v6i L. monocytogenes: Phan 1ap L. monocytogenes tir cac
6ng nghiém trén moi truong chon loc chira esculin OXA, chon khuén lac dién hinh, kiém tra
céc test: di dong trén méi truong SIM, kha ning st dung dudng trén moi trudng TSA bd
sung rhamnose, xylose va hoat tinh 1am tan mau. Thir nghiém hoat tinh tan huyét: Hoat tinh
tan huyét cta cdc chung khéc nhau duoc xdc dinh bang céch sir dung thach TSA bd sung 3%
héng cAu ciru va 0,6% chiét xuat nAm men. Céc ching dugc céy chidm diém trén thach mau
vau ¢ 37°C trong 24 gio sau d6 ghi nhan hoat tinh tan mdu trén dia thach. Thuc hi¢n test
CAMP dé xdc nhéan khuén lac nghi ngo (+) v&i chung Staphylococcus aureus ATCC 25923
thé hé F5 va () v6i chung Rhodococcus equi ATCC 6939 thé hé F2 duoc luu giit tai Phong
thi nghiém vi sinh Truong Dai hoc Nha trang. Test sinh h6a nhan dién L. monocytogenes:
esculin (+), di dong (+), tan huyét B (+), test CAMP: (+) voi chung S. aureus va (-) voi ching
R. equi, thamnose (+), xylose (-) [7].

Poc két qua: Ghi nhan sO éng (+), tra bang Mac Crandy. Céc thi nghi¢m duoc 13p lai 3 lan.
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2.3.3. Phurong phdp xit Iy s6 liéu
S6 liéu duoc xir Iy bang phan mém MS Excel 2013. So sdnh su khdc biét dua vao phan
tich phuong sai (ANOVA) véi sy khac biét c6 y nghia P <0,05.

3. KET QUA VA THAO LUAN
3.1. Tinh hinh nhiém L. monocytogenes trén rau ma nguyén liéu

Két qua khao sit mirc d6 nhidm L. monocytogenes trén 60 mau rau ma thu duoc & cdc
viing trong duoc trinh bay trén Bang 1.

Tuy theo ting viing trdong, mat do L. monocytogenes trung binh trén céc mau kiém
bién dong tir 4,47 MPN/g dén 37,7 MPN/g. Viing trong rau m4 trén can c6 ty 1& nhiém va
mirc d6 nhidm trung binh L. monocytogenes thap hon so véi ving trong dudi rudng nudc.
Tuy nhién trong cling mot ving dat trdng rau nhung ngudn nudc tudi khdc nhau cé thé anh
huong dén mat 6 nhiém L. monocytogenes trén rau khdc nhau. Piéu nay ciing phit hop véi
nghién ctu trude ddy cho thdy ngudn nudc twdi anh huong manh dén mat do L.
monocytogenes trén rau an 14 [3, 5].

Bing 1. Tinh hinh nhiém L. monocytogenes trén mdu kiém tra

Kfzu virc Nguén nwde S,é; mu So 1?1:514 Ti1¢ nhidm monoi‘){tfgtzi; trung
lay mau kiem tra nhiém (%) binh (MPN/g)
Ruéng Nuwdc tu dong 15 2 13,3 4.47* £1,02
nuwdc  Nwdc thdi 15 5 33,3 37,7° £43,37
Trom can NEOC ngéng 15 0 0 0
*  Nwdc ao ho 15 2 13,3 10,7° + 4.5
Tong mau kiém 60 9 15,0 242 +31,14

@b.¢ higy thi s khdc biet c6 y nghia (P < 0,05) 5 N ,

Trong 60 mau thu nhan, khu vuc rau ma ruong nudce thai cé ty 1€ mau nhiém cao nhat
33,3%, mat d6 vi khuén trung binh 37,7MPN/g, trong d6 s luong vi khuén bién dong 16n &
céc mau kiém. Mau l4y tir rudng rau ding nudc ngdm phun tudi ¢ ty 16 nhidm thap 0%. Hé
thdng canh tdc, cc loai hinh tudi tidu 12 con duong 1dy nhiém L. monocytogenes vao rau an
14. Ty 1& nhiém L. monocytogenes 1a 1% trén rau an 14 khi ding nudc tudi tir dam phd, song
hd [4]. Su 6 nhidm vi sinh vat trude thu hoach doéng vai tro quyét dinh ddi véi chat Iuong vi
sinh trén rau khong qua ché bién hodc ché bién tdi thiéu. D6i voi viing trong rau 6 nhidm
nguén nudc thai can phai dugc xem xét danh gid mic d6 6 nhiém vi sinh cu thé [5].

Viéc sir dung dung dich thude tim KMnOs 10ppm c6 tic dung 1am giam mat do vi sinh
vat ma khong 1am anh hudng dén chat luong cam quan cta rau [8]. Vi vy, trong nghién ctiru
nay rau nguyén liéu duoc xtr Iy 1am sach bang cdch rira dudi voi nudc chay va ngam dung
dich thudc tim 10 ppm trong thoi gian 10 phit. Két qua giam nhidm L. monocytogenes trén
mau sau xir 1y dugc thé hién trén Bang 2.
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Bing 2. Két qua gidm nhiém L. monocytogenes trén rau sau xi Iy dung dich KMnOy 10 ppm

S& méu nhiém Mgt d¢ vi khuan trung binh (MPN/g)
A .. R S - Sau khi
Nguon nwéc au . Sau rita aAu Mau nguyén  Sau khi rica au . !
nguyen nwoc ngam liéu nwoc thuwong neam
liéu KMnO4 ) KMnO4
yc t
Nude ty 2 | 0 447 +1,02 3 0
dong
Nuéc thdi 5 4 3 37,7+4337  282+215  7,3+023
Nuwdc ngim 0 0 0 0 0 0
Nuwdc ao hé 2 1 1 10,7 +4,5 7.4 +0,62 3
Téng nhiém 9 6 4 242+ 31,14 20,57°+12,01 4,2°+0,12

Ghi chii: a, b biéu thi sy khic biét c¢6 ¥ nghia (P < 0,05)

Két qua cho thiy, rira rau bang nudc thong thudng 1am giam 33,3% ty 16 mau nhiém
va ngdm rau bang dung dich thudc tim 10 ppm lam giam 56% ty 1& mau nhiém L.
monocytogenes trén nguyén liéu rau ma. So sanh mat do vi khuan trung binh & cdc mau rira
nudc va ngdm KMnOs ¢6 sy khéc biét c6 ¥ nghia (P <0,05). Cu thé, sau khi rira nuée thong
thudng mau rau ¢6 mat do vi khuén trung binh trén mau nhiém 12 20,57 MPN/g v sau khi
ngam thudc tim 10 ppm, mat do nhiém chi con 4,2 MPN/g. Két qua khi ngdm rau xa lich
bang KMnO; 10 ppm trong 10 phut, hiéu qua giam ty 18 nhiém L. monocytogenes 70 - 80% [8].
O mau rau m4 rudng nude thai sau khi ngdm thudc tim van c6 ty 1 nhiém 60%. Nhu viy,
ngudn nudc tudi ¢ thé anh huong kha niang hinh thanh mang bdm biofilm cua L.
monocytogenes trén 14 rau, tir 46 1am giam kha nang diét khudn cua dung dich thudc tim 10
ppm. Hién tai, cdch giam thiéu kha ning 6 nhidém vi sinh vat trén rau 1a sir dung céc bién
phdp ngan ngura tir cdc nha vuon, trang trai [5].
3.2. Bién d6i mat dd L. monocytogenes & nwéc ép rau ma trong thoi gian bao quan

S6 liéu muc do nhidm L. monocytogenes trén nude ép rau ma bao quan duoc thé hién
& Bang 3 va Bang 4. Mau rau str dung 1am nudc ép rau ma thi nghiém 14 4 mau rau nguyén
liéu nhidm ty nhién sau khi da xtr Iy KMnO4 duoc bao quan dong trong tii lanh - 20°C. Nong
d6 nhiém ban dau 1a lugng L. monocytogenes trung binh trén 4 mau rau nguyén liéu nhiém
tu nhién sau 7 ngay bao quan dong.

Bdng 3. Mat do L. monocytogenes o nudc ép rau md khong duong trong qud trinh bao quan

Thoi gian bdo qudn Mat dp L. monocytogenes trung binh (MPN/mL)
(gio) Bdo quan thuwong Bdo quan lanh 3° £ 1
0 4,15+0,46 4,15 £0,46
6 4,52 +0,85 4,36 £2,88
12 11,6 10,03 +4,15
18 192+13 17,25 £2,1
24 39,1+24 35,7045
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Trong 6 gid dau bao quan sau khi xay ép, mat do vi khuan L. monocytogenes hau nhu
khong thay ddi. Sau 12 gid, mat d6 vi khuan trong nude rau ma tang gap 2,5 1an so véi trude
khi bao quan. Nhiét d0 bado quan lanh ¢ nhiét d¢ 3° + 1 khong lam anh hudng dén sy phat
trién ctia L. monocytogenes. O nhiét dd bao quan ndy, da sb cic vi khuan gy bénh khac déu
bi trc ché ciing tao diéu kién cho L. monocytogenes phit trién va ting sb luong [1]. Mét do
vi khuan trung binh trong nudc ép rau md sau 24 gid bao quan lanh 1a 35,7 MPN/mL va sau 24
gi0 bdo quan thuong 1a 39,1 MPN/mL.

Tiy vio nudc rau mé c6 bo sung dudng hay khong bd sung dudng, ma trong qud trinh
bao quan c6 sb luong L. monocytogenes khic nhau. Bién dong sé luong L. monocytogenes
trong mau nudc ép rau md bo sung thém duong saccharose 10% qua thoi gian bao quan duoc
thé hién trén Bang 4.

Bang 4. Mat do L. monocytogenes o nwoc ép rau md cé dwong trong qud trinh bao quan
Thoi gian bdo qudn Mat dp L. monocytogenes trung binh (MPN/mL)

(gio) Bdo qudn thuong Bdo qudn lgnh
0 4,15+£0,46 4,15 £0,46
6 6,83 £ 0,07 6,57 £1,7
12 17,2+ 1,81 12,3 £3,15
18 31,9+£0,83 28,21 +£23
24 742 +1,3 61,55 +045

S6 lugng L. monocytogenes & mau nudc rau md cé duong ting nhanh hon mau nude
rau méa khong duong trong qua trinh bao quan. Mau nudc rau md bao quan lanh c6 duong
bao quan nhiét do thuong c6 mat do vi khuén trung binh cao nhét 1a 74,2 MPN/mL sau 24
gid. Theo danh gid cam quan so b (mau sic, mili vi, trang thai), nudc rau md bao quan lanh
sau 24 gio hdu nhu khong c6 su thay ddi. Vi vy su phét trién cta L. monocytogenes trong
nude rau ma bao quan lanh khong thé nhan biét néu khong c6 kiém tra cu thé. Pay chinh 1a
mdi nguy cta bénh Listeriosis trén cdc mau thyc phim bao quéan lanh khong gia nhiét, dic
biét di v6i nhitng nguoi c6 hé mién dich yéu [2].

3.3. Tinh hinh nhiém L. monocytogenes trén dé uéng nuéc ép rau ma twoi dwong phd
tai Nha Trang

M3u nudc ép rau mé duoc thu nhan tai cic quin ¢ cdc thoi diém 7 gid sng, 15 gio
chiéu va 21 gid tdi. Két qua phan tich ty 16 nhidm va mat d6 L. monocytogenes trong céc
mau nude ép rau ma duong phd tai thanh phd Nha Trang dugc thé hién trong Bang 5.

Bing 5. Ty 1é nhiém va mdt dé L. monocytogenes trong mau nuéc ép rau md dwong pho

Thoi diém ldy Somau  Somdu Tilé nhiéem Mat dg vi khuan trung
mdu kiémtra  nhiém (%) binh (MPN/mL)
Bui sdng 15 1 6,67 3
Budi chiéu 15 0 0 0
Bui toi 15 2 13,3 6,75 +0,15
Tong mdu kiém 45 3 6,67 543+12
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Theo khao sét so bd, d6 udng nude rau ma tuoi tai Nha Trang dugc ban phd bién trong
cdc quan sinh td (ca ngay) hodc ban tai cic quan nudc via he (budi sang, t61). Rau mé duoc
xay ép nudc vao dau budi sdng sém hodc budi chiéu dugc quan lanh trong thing d4 va ban
trong ngay. Theo két qua & Bang 5 cho thiy néu cdc dd ubng nay duoc ban trong vong 6 gid
sau khi xay ép thi mat do vi khudn L. monocytogenes dugc kiém sodt tot, tuy nhién ty 18
nhiém con phu thudc vao ngudn nguyén liéu va céch xur 1y rau nguyén liéu trude khi xay.
Trong mau nudc ép duoc thu nhan, mat do vi khuén hién dién 1a 5,43 MPN/mL véi ty 1€
nhiém trung binh 13 6,67% mau kiém. Nhu vdy, ty 1é nhiém va mat do vi khuan trén mau
nude ép rau ma xay sin tuy khong cao nhung can chd y khong nén kéo dai thoi gian bao
quan, va can chd y kha nang nhiém khuén tir cdc mau budi t6i dé tranh gy mat an toan thuc
pham.

4. KET LUAN

Tinh hinh nhiém L. monocytogenes dao dong khac nhau trén cidc mau rau ma tai cac
vuon trong ¢6 ngudn nude tudi khac nhau. Ty 16 nhidm cao nhét duoc ghi nhan & cdc miu
rau thu nhén tr ruong tré)ng canh vung nudc thai chiém 33,3% va nhiém thép nhét & mau rau
duoc tudi nudc ngﬁm. Mit d¢ L. monocytogenes trung binh trén mau rau nguyén li¢u 1a 24,2
MPN/g. Rau nguyén liéu duoc ngam rira bang dung dich KMNO4 10 ppm 1am giam ty 18
nhidm 56%. Két qua bao quan lanh hiu nhu khong we ché sy phat trién cua vi khuan nay.
Do véy, cdc nha vuon can kiém sodt cic ngudn nude tudi phit hop dé giam tap nhidm vi
khuén L. monocytogenes trén rau nguyén liéu. i voi nudce rau ma xay san c6 duong khong
nén bdo quan qua 6 gio.
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Survey on the level of L/steria monocytogenesinfection on gotu kola and
fresh gotu kola juice in Nha Trang, Khanh Hoa province

Nguyen Thi Thanh Hai, Le Nha Uyen, Pham Thu Thuy

Institute of Biotechnology and Environment, Nha Trang University, Khanh Hoa, Vietnam

Abstract

Gotu kola is often used to make fresh juice without heating. In Nha Trang, gotu kola
drinks are usually prepared and refrigerated while being traded. Listeria monocytogenes is a
bacterium capable of growing at cold temperatures; whereas the pathogenicity is low,
mortality rate can be up to 25 - 30%. Therefore, the assessment of the level of L.
monocytogenes contamination on raw gotu kola and in gotu kola juice during cold storage
is crucial to ensure food safety and hygiene. This study has shown that the prevalence of L.
monocytogenes infection on raw gotu kola cultivated in Nha Trang accounted for 15% of the
samples with an average infection density of 24.2 MPN/g, in which gotu kola grown in
wastewater field had the highest density of bacteria. Soaking raw vegetables in a solution of
potassium permanganate 10 ppm/10 minutes has appeared to reduce the amount of L.
monocytogenes by 56%. During the first 6 hours of storage, the amount of L. monocytogenes
in gotu kola juice was stable at low level. After 24 hours of storage, the number of bacteria
increased tenfold (on gotu kola juice without sugar) and twentyfold (on gotu kola juice with
sugar) depending on storage temperature. Noticeably, the addition of sugar in gotu kola juice
may have increased the growth of bacteria. Test results of forty-five samples of gotu kola
juice sold on the streets of Nha Trang have revealed that the infection rate of
L. monocytogenes was 6.67% and the average bacterial density was 5.43 MPN/mL. Thus,
consumers need to pay attention to the origin and the manufacturing process of crude
materials and should not use this herbal beverage from 6 hours after storage to reduce the
possibility of disease caused by L. monocytogenes.

Keywords: Food preservation, Listeria monocytogenes, gotu kola juice, gotu kola.
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