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Tém tit: Trong nghién ciru ndy, hai phuong phap béo quan 1ong va bao quan dong kho dbi véi vi
khuan Vibrio fischeri da dugc danh gia, so sanh nham tim ra phuong phép va cong thirc bao quan
t6i wu cho quy trinh san xuét kit phat hién nhanh mot s loai ddc tinh cip trong nudc. Phuong
phap bao quan long duogc thir nghiém vadi sau cong thirc nhu sau: Sacarose 12% (SA1); NaCl 5%
(M5); stra gy 10% va NaCl 4% (MS4); stra gy 10% va NaCl 5% (MS5); Glyxerol 10% (MG2);
sita gy 10% (S1), két hop chét bao vé va 6n dinh té bao (boc vi cau alginate). Phuong phap dong
kho dugc tién hanh bd sung dinh dudng theo ba cong thirc, bao gom sita gay 10% (DK1); sita gy
10% va NaCl 1% (PK2); Lactose 10% (PK3). Vi khuan sau d6 dugc luu giit trong khoang thoi
gian dai (6 thang) ¢ cac nhiét dg -20°C, -5°C, 5°C. Két qua cho thdy, phuong phap bao ‘quan long
bang sira gy 10% (S1) két hop boc vi cau alginate cuong do phat quang sau 6 thang 6n dinh va

cao nhét, & thang thir 4 cudng d6 phat quang van con dat 9, 8x10* RLU/mI.

Tir khéa: Vibrio fischeri, bao quan 1au dai, dong kho, ché tao kit.

1. Mé dau

Cac phuong phap xac dinh doc chat trong
nguon nuéc thong thuong phai tién hanh trong
phong thi nghiém, doi hoi cac may méc, thiét bi
va dung cu chuyén dung. Phuong phap phén
tich hién dai co thé phat hién cic chit & nong
d6 vét nhu phuong phip quang phd hip thu
nguyén tir (AAS), plasma cam ung (ICP) quang
phd phat xa nguyén tir va phuong phap khi
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phé plasma cam tng (ICP-MS), thiét bi sic ky
long hiéu niang cao (HPLC), hé théng sic ky
khi kh6i phd (GC-MS)... Tuy nhién trong diéu
kién thuc dia ngoai hién truong hoac trong
nhitng tinh hudng doc cap tinh thi cac phuong
phap nay lai khdng thé dap tng yéu cau vé thoi
gian phai rt ngan (cac kiém tra nhanh truéc khi
st dung) [1].

Hién nay ¢ nudc ta, cac van dé nhiém doc
tinh cap trong mdi truong nudc do 6 nhidm kim
loai nang va thudc bao vé thuc vat dang tro
thanh van dé nguy hiém. Ham luong ddng, chi,
cadimi, asen... trong nhiéu ngudn nudc ding
cho sinh hoat cao vuot ngudng cho phép nhiéu
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lan. Cac doc chét nay c6 kha nang gay doc, gay
bénh nguy hiém, tham chi 1a tar vong cho con
nguoi va dong thuc vat [1].

Ngay nay, mot trong nhitng phuong phap
thuong duoc st dung nhiéu dé phat hién nhanh
ddc tinh cép trong moi trudng nude dbi voi cac
kim loai nidng va thude bao vé thuc vat trong
nudée 14 tng dung cam bién sinh hoc 6 sir dung
vi khuan phat quang Vibrio fischeri trong cac
bo kit. Vibrio fischeri 1a mot loai vi khuan di
dudng, gram am, dang hinh que, c6 hai roi hd
trg di chuyén va c6 kha ning phat quang nhd
san pham phu cua qua trinh hd hip noi bao
[3,4]. Viéc xuat hién cac doc chat gay rdi loan
hoat dong séng binh thuong cua vi khuan 1am
can tré qué trinh hd hép, khién ching giam kha
nang phat quang [5].

Dic diém phat quang cua Vibrio fischeri da
dugc tng dung dé nghién ctu phat hién doc
tinh ciia méi trudng nude. Trén thé gidi, cac
nha khoa hoc, cong ty thuong mai di ché tao
thanh cong bo thudc thir Microtox (Hoa Ky) c6
thanh phan cha yéu l1a Vibrio fischeri dang dong
kho. Bo thudc thir trén cd thé phét hién khoang
2700 hod chat, trong thoi gian rat ngan con 15 —
60 phut va chi phi thiap [6]. Tuy nhién, ngoai
nhitng wu diém da duoc biét dén thi dé ung
dung trong diéu kién thuc dia, bo kit nay van
con mot so ton tai nhu: bao quan thude thir can
nhiét d6 thap (-15°C dén - 25°C), mat thém thoi
gian dé hoat hoa vi khuan. O Viét Nam, viéc sir
dung vi khuin dugc tiéu chuan héa trong
TCVN 6831:2010 va duoc dé cap trong nhiéu
nghién cau. Viéc st dung vi khuan Vibrio
fischeri dé _phat hién cac doc chat trong nudc
hién nay van can nhap ngoai bo kit, tbn nhiéu
thoi gian va kinh phi va dac biét 1a chua danh
gia doc tinh cho hén hop doc chit ngoai hién
truong. Do do, viéc nghién cau cac diéu kién
bao quan vi khuan Vibrio fischeri tao co s
khoa hoc cho viéc san xuét kit phat hién nhanh
doc tinh cap cua nudc, tng dung céc trong hoat
dong thyc dia. Pay la mot hudéng rat méi, co
tiém nang dé tao ra bo kit phat hién nhanh doc
tinh cap cua nudc Voi nguon nguyén liéu tai
chd, san xuét tai Viét Nam, c6 chi phi ré va pho
hop Vvéi diéu kién & Viét Nam.

2. Thwe nghiém
2.1. Béi twong nghién ciru

Vi khuan Vibrio fischeri sir dung cho
nghién ctru dugc phan lap tir nuée dam nudi
tom Dinh Vi, Hai Phong, da duoc dinh loai
bang trinh ty doan gen 16S rARN.

2.2. Phuong phdp nghién curu

2.2.1. Phuong phap nuoi cdy vi sinh vt va boc
Vi cau alginate

- Vi khuan dugc nuéi cy ¢ 26°C, pH 6-7,
NaCl 2%, toc d6 lac 200 vong/phut trong moi
truong photobacterium c6 thanh phan trong 1 lit
mdi  truong (g/L): CaCl,.2H, 0  1,5¢;
MgCl,.6H,0 5,5g; MgS0,.7H,0 6,99; pepton 5g;
KCI 0,7g; NaCl 28,2¢g; Cao nam men 5g [2].

- Qué trinh boc vi khuin bing vi cau
alginate dugc thyc hién theo Dedi F. va cong su
[3]. Theo @6, cac budce thuc hién gom:

+ Pha 1,5 ml dung dich alginate (2% w/v)
tron véi chat long parafin (4,5 ml), va 2-3 giot
Tween 80 dat trén may khuay tir & tbe do 900
vong/phit trong 20 phit dé tao thanh hdn hop
nhii tuong.

+ B0 sung 1,5 ml dich vi khuén Vibrio
fischeri vao hon hop nhil twong, trén deéu trén
may khuay toc do 250 vong/phut trong 10 phut.

+ Hon hop nhil twong va vi khuan duoc bd
sung CaCl, 0,15M- parafin (ty 1€ 2:1 v/v),
khuay nhe hon hop & 80 vong/phit.

_ + Vi khuan Vibrio fischeri sau khi dugc boc
bang céac vi cau alginate dugc thu lai bang ly
tam 1000 vong/pht trong 10 phut, sau d6 dugce
rua lai 3 lan bang nudc vo trung.

+ Vi cau alginate thu duoc sau loc duoc luu
gilr & 5°C trong dung dich CaCl, 3%.

- Dung dich pha loang vi k}luén bang NaCl
2% dé dam bao ap suat tham thau.

Chung toi di tién hanh nghién ctru anh
huong cua phuong phap bao quan léng va
phuong phap dong kho véi nhiét do luu gilr
khéac nhau.
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2.2.2. Phuong phdp bdo quan long

. Khao sat voi sau cong thire bao quan bao
gom: Sacarose 12% (SA1); NaCl 5% (M5); sira
gay 10% va NaCl 4% (MS4); sita gay 10% va
NaCl 5% (MS5); Glyxerol 10% (MG2); sira
gy 10% (S1). Cac di€u kién bao quan dugc
két hop boc vi cau alginate [7,8]. Cac budc
thuc hién:

- Sir dung vi khuan tuoi d& dugc hoat hoa
va nuoi trong mdi truong Photobacterium, dich
vi khuén dugce ly tam 2000 v/p, trong 20-25
phut, thu lay té bao.

- Bé sung cac chét bao quan khac nhau, voi
cac nong do khac nhau vao cac ong riéng biét
0 ham lugng te bao vi khuan tuong dong dé
lya chon cong thirc bao quan voi cac chat bao
quan va nong d6 phu hop nhat.

- Cac éng bao quan sau d6 dugc boc vi ciu
alginate d¢ 6n dinh cuong d9 phat quang va
tang do nhay. Nhiét do lya chon cho thi nghiém
nay la 5°C.

- Cac éng dugc ldy miu tdn suit 1
thang/lan, trong vong 6 thang, do cuong do phat
quang’béng Deltox II d¢ danh gid mirc do, nhiét
d9, chat bao quan va thoi gian bao quan phu hop.

2.2.3. Phuong phdp bdo qudn dong khd

- Phuong phdp bao quan dong kho dugce
thue hién voi ba cong thire gom: sira gay 10%
(bK1); stta gay 10% va NaCl 1% (bK2);
Lactose 10% (PK3) [9,10]. Cac budc thuc hién:

- Sir dung vi khuan tuoi d& dugc hoat hoa
va nuoi trong mdi truong Photobacterium, dich
vi khuén dugc ly tam 2000 v/p, trong 20-25
phut, thu lay té bao.

- Hoa lai dich vi khudn trong cac thanh
phan mdi truong (PK1, bK2, bK3), mat do vi
khuén dat 5x10° CFU/qg.

- Dich vi khuéan sau khi hoa lai dugc dé lanh
-20°C tao thanh da trong 24 gio.

- Tién hanh dong kho trong thoi gian 48-50
gi0 cho dén khi dat khoé x0p hoan toan (d0 am
=5%).

- Sén phim sau dong kho duoc bao quan &
3 diéu kién nhiét do (-20°C, -5°C, 5°C) va dinh

ky ldy mau, hoat héa bang NaCl 2% dé do
cuong do phat quang cia vi khuan sau mdi
khoang thoi gian (1 thang/lan trong vong 6
thang) dé dénh gia hiéu qua cta cac thanh phan
trong ba cong thirc ddng kho va ba nhiét do bao
quan phu hgp sau khi dong kho.

3. Két qua va bién luin
3.1. Anh huong ciia diéu kién béo quan

3.1.1. Bdo quan vi khudn Vibrio fischeri dang
long

Anh huong cia thanh phan chit bao quan:

Panh gia anh huong cta thanh phan chét
bao quan, vi khuin dugc bao quan 1ong két hop
boc vi ciu alginate voi 6 cong thirc khac nhau,
duogc ki hi¢u trong muc 2.2.1, va dugce luu gilt &
cing mot nhiét do (5°C). Két qua cuong do phat
quang cua Vibrio fischeri sau cac khoang thoi
gian bao quan dugc thé hién tai Hinh 1.

Tir hinh 1 nhén thiy cuong do phat quang
ctia vi khuan trong mdi phuong 4n bao quan
giam nhanh hon tu thang tha 4 (khoang 20-
30%) va cuong do phat quang do dugc con
dang ké & thang tht 6 (10°-10° RLU/ml). Mau
bao quan bang sita gly 10% (S1) c6 cudng do
phat quang cao nhit so voi nim cong thirc con
lai, va kha cao so voi cic cong thuc cua
Stefanie, Peiren [11,12]. Qua trinh bao quan
trong thoi gian dai luon gitt duwgc mirc cuong do
trong khoang 10°-10° RLU/mI dam bao cho qué
trinh thir nghiém doc tinh. Do do, sira gdy duoc
lwa chon 1a phuong phép t6i wu cho lwu trit vi
khudn trong méi truong long & diéu kién lanh
(5°C) do o6 kha ning bao vé té bao trong diéu
kién khic nghiét, gitp vi khudn thich tmg véi
moi truong nudi cay nhanh chong, va do phat
quang sinh hoc cao va 6n dinh; trong khi do,
san phiam Microtox Model 500 hay Microtox
FX ctia Azur Environmental [12] chi chira NaCl
va nude cit, do d6 can nhiéu thoi gian dé hoat
hoa vi khudn, phép thir s& mét thém nhiéu thoi
gian. Nhu vay, bao quan 16ng bang méi truong
v6i sira gdy 10% (PK1) két hop boc trong vi
cau alginate giup luu giit anh sang & mirc cao
nhét trong cac khoang thoi gian nghién ctu.
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Hinh 1. Sy anh huéng cua thanh phan chéit bao quan
den d6 phat quang cua vi khuan.
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Hinh 2. Su anh hufmg cua nhiét d¢ khi bao quan yéi
stra gay 10% (S1) dén do phat quang cta vi khuan.

Anh hudng ctia nhiét d bao quan:

D¢ dénh gi4 anh huong cia nhiét do dén
diéu kién bao quan, ching t6i da su dung ket
qua tir thi nghiém trén, stta gay 10% (S1). Két
qua dugc minh hoa trong Hinh 2.

Hinh 2 cho thay bao quan & nhiét do -20°C
do duoc Vibrio fischeri c6 cuong do phat quang
cao hon so véi bao quan & cac nhiét d6 khac (-
5°C, 5°C, 25°C). O nhiét 6 -20°C mirc giam
anh sang cham va 6n dinh hon sau cac thang.
Kha ning bao quan giam din & cac muc nhiét
d6 theo chiéu huéng -20°C > -5°C > 5°C >
25°C, chi riéng bao quan ¢ nhiét d6 phong
(25°C) vi khuan Vibrio fischeri c6 cuong do
phét dat gia tri nho hon han va giam manh & cac
khoang thoi gian bao quan. Cu thé cudong do
phat quang con lai sau 6 thang chi bang 1/1500
lan so véi bao quan ¢ -20°C, -5°C, 5°C trong
cing mot phuong phap bao quan. O nhiét do
-20°C, -5°C, 5°C cho kha nang bao quan tuong
d6i cao, trén 28% sau 6 thang bao quan va
chénh 1éch cuong d6 quang gitta ba nhiét do
bao quan khong 16n, chi khodng 2-6%.

Vi vay dé thuan loi, dam bao cho st dung
khi thyc dia vung sau, vung xa, nhiét d¢ bao
quan duogc lya chon t6i wu & 5°C.

3.1.2. Bao quan Vibrio fischeri dang dong kho

Vi khuan sau khi dong lanh ¢ -20°C duoc
tién hanh dong kho. Qua trinh luu giit & céc
khoang thoi gian do dugc cudong d6 phat quang
trong Bang 1.

Bang 1. Anh hudng cua thanh phan déng kho va nhiét d6 bao quan dén cuong d6 phat quang cua

vi khuén Vibrio fischeri

o b Cudng do phat  Cuong do phat qufl‘;fé do phat
Thoi gian (°C) quang quang PK3
PK1 (RLU/ml)  PK2 (RLU/mI) (RLU/mI)
1 -20 (1,10,04)x10° (1,040,09)x10°  (8,1%0,11)x10°
2 1thang -5 (1,09+0,07)x10°  (1,00+0,08)x10°  (7,80+0,2)x10°
3 5 (1,0120,1)x10° (9,50£0,12)x10°  (7,10£0,09)x10°
4 -20 (9,60+0,4)x10° (9,20£0,32)x10°>  (6,40+0,13)x10°
5 2thang -5 (8,80+0,08)x10°  (8,80+0,14)x10°  (6,10+0,15)x10°
6 5 (7,70+0,1)x10° (8,10+0,23)x10°  (5,50+0,24)x10°
7 -20 (7,20+0,07)x10°  (5,20+0,09)x10°  (3,20+0,27)x10°
8 3thang -5 (6,10+0,4)x10° (4,70+0,16)x10°  (2,60+0,12)x10°
9 5 (5,00£0,08)x10°  (4,60+0,22)x10°  (2,10+0,14)x10°
10 -20 (3,80+0,2)x10° (1,20£0,14)x10°  (6,00+0,22)x10*
11 4thang -5 (2,30£0,1)x10° (9,80+0,28)x10*  (5,80+0,21)x10*
12 5 (1,70£0,03)x10°  (8,60+0,24)x10*  (5,20+0,14)x10"
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. Nhicrqs Cuongdaphit  Cuong dg phit Cq‘fj‘;‘;gg d9 phat
TT  Thoi gian C) quang quang PK3
PK1 (RLU/ml)  PK2 (RLU/mI) (RLU/mI)

13 -20 (9,80+0,06)x10°  (5,10+0,31)x10°  (1,10+0,09)x10*
14 5thang -5 (5,60+0,1)x10* (4,50+0,09)x10°  (8,20+0,08)x10°
15 5 (3,30+0,4)x10* (4,10+0,12)x10°  (7,60+0,09)x10°
16 -20 (1,20+0,09)x10°  (2,10+0,24)x10°  (6,30+0,09)x10°
17 6thang -5 (8,10+0,07)x10°  (1,70+0,15)x10°  (1,20+0,11)x10°
18 5 (5,00+0,1)x10° (3,800,18)x10*  (5,60+0,08)x10°
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Hinh 3. Sy dnh hudng cua nhiét do khi bao quan vi
khuén dong kho voi sira gy 10% dén d6 phat quang
cua vi khuan.

Két qua cho thdy, bao quin bang sita giy
10% trong méi truong Photobacterium (PK1)
mang lai hiéu qua cao hon so v4i PK2 va bKa3.
Tuong dong khi bao quan 1ong, moi trudng sita
géy 10% ciing cho hiéu qua cao nhét, tuy nhién
gia tri cuong do phat quang do dugc khi déng
kho thap hon rat nhidu so véi bao quan long.
Trong cung diéu kién dong kho thich hop nhat
(PK1), nhiét d0 bao quan c6 anh huong dang
ké dén kha ning phat quang cua vi khuén, duoc
thé hién trén Hinh 3.

Hinh 3 cho thdy vi khuan sau déng kho luu
giit & -20°C ¢ cuong do phat quang 16n nhit va
giam dan theo chiéu hudng -20°C > -5°C > 5°C.

Nhu vay, nghién ciru nay cho thiy ca hai
phuong phap bao quan 16ng va dong kho déu co
kha ning bao quan vi khuan trong thoi gian
tuong d6i dai (6 thang). Tuy nhién, phuong
phap bao quan long voi sira gay 10% (S1) mang
lai hiéu qua bao quan va sy on dinh phat Sang
cao hon déng khd. Pay ciing chinh 14 vu diém
ctia phuong phép nay so véi cac san pham nhap
ngoai nhu Microtox Model 2, Microtox FX [12].

4. Két luan

- Phuong phap bao quan long va phuong
phap dong kho vai cac cong thirc hoa chat khac
nhau déu c6 kha ning bao quan vi khuan trong
thoi gian tuong ddi dai (6 thang), nhiét do lya
chon phi hop & diéu kién Viét Nam 1a 5°C.

- Phuong phép bio quan léng ddm bao hiéu
qua phat quang cua vi khuan Vibrio fischeri tdt
hon so v6i phuong phap dong khd, phuong an
bao quan t6i rru nhat 1a moi truong sira gay 10%
(S1) két hop boc vi cau alginate, luu giit & nhiét
do 5°C.
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Study the Preservation Methods of Vibrio fischeri
to Toxicant Detecting Kit
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Abstract: This study focused on comparing two preservation methods of Vibrio fischeri: liquid
storage and freeze-dried storage to find out the optimal condition and formulation for kit production.
The liquid preservation method is based on six formulas of nutritional supplements according to six
formulas (Sacarose 12%; NaCl 5%; skimmed milk 10% and NaCl 4%; skimmed milk 10% and NaCl
5%; Glyxerol 10%; skimmed milk 10%), component for cell protection and cell stabilization
(combined with alginate microcapsules), then stored for six months at the temperatures of -20°C, -5°C,
5°C and 25°C. The freeze-dryied method is based on three formulas, including skimmed milk 10%;
skimmed milk 10% and NaCl 1%; Lactose 10%. The samples were then stored for a 6-month period at
-20°C, -5°C and 5°C. The results showed that the liquid preservation method with 10% skimmed milk
(S1) combined with alginate microcapsules, luminous intensity after 6 months was stable and highest.
The luminous intensity of S1 was 9.8x10* RLU /ml after 4 months.

Keywords: Vibrio fischeri, liquid storage, freeze- drying storage, kit manufacture.



