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NGHIEN CUU XAY DUNG PHUONG PHAP PHAT HIEN NHANH VI KHUAN
Salmonella spp. TREN NEN MAU THIT BANG PHUONG PHAP LOOP
MEDIATED ISOTHERMAL AMPLIFICATION (LAMP)

Nguy&n Pham Tric Phrong”, Doan Thi Quynh Huong
Trung tdm Nghién cizu va Phat trien Nong Nghiép Cong Nghé Cao

TOM TAT

Salmonella 1a mot trong nhiing vi khudn gy ra ngd doc thuc phim va phan lap & hau hét thuc
phim. Muyc tiéu cua nghién ciu nay la thiét 1ap duoc quy trinh phat hién nhanh vi khudn
Salmonella spp. trén nén mau thit bang phuong phap Loop Mediated Isothermal Amplification
(LAMP) déc hiéu v6i gen invA, ddp timg yéu cau img dung phan tich. Két qua nghién ctru da xay
dung dugc quy trinh phan tich truc tiép Salmonella tir mau thit dya trén phan tng LAMP, bao
gom: (1) tang sinh mau (25 g) trong moi truong (150 ml dung dich dém pepton: 75 ml canh thang
RVS), trong thoi gian 10 gio trén nén mau thit twoi; cai tién phuong phép tach chiét nhanh thu
DNA tir dich tang sinh mau thuc pham d6 1a str dung dém NaOH 100 mM, gia nhiét 5 phtt tai
95°C, siéu am 30 gidy, ly tam 10.000 vong/phut trong 2 phut thu dich DNA cho phan ttng LAMP.
Két qua nghién ctru cho thdy phuong phap dugc xay dung c6 do dic hidu (SP) dat 94%; do chinh
xac (AC) dat 94%; do nhay (SE) dat 100%; ty 1¢ am tinh gia 0% va ty 1¢ duong tinh gia 6%,
LODs 1a 3 CFU/25g. Hiéu quéa phan tich Salmonella bang phwong phdap LAMP duoc duoc xay
dung twong dwong véi phuong phap nuéi ciy theo TCVN 10780-1:2017 (1SO 6579-1:2017) trén
nén mu thit nhung c6 két qua cho thoi gian phan tich ngan khoang 10 gio.
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ABSTRACT

Salmonella is the main pathogens that contaminate animal products and cause human Salmonella
food poisoning. The objective of this study establish a rapid detection process for Salmonella spp.
in meat samples by Loop Mediated Isothermal Amplification (LAMP) method specific to invA
gene, meeting the requirements of analytical applications. The results of the study have built direct
analysis processes of Salmonella from food based on the Loop Mediated Isothermal Amplification
reaction, including: (1) Take meat sample (25 gram) are enriched in 150 ml Buffer Pepton Water
(BPW): 75 ml Rappaport Vassiliadis Soya Broth (RVS) in a period of 10 hours, prior to DNA
extraction for LAMP; (2) To improve the method of rapid DNA extraction from food enrichment
fluid that using 100 mM NaOH buffer (meat), 5 minutes heating at 95°C, 30 seconds ultrasound,
10.000 rpm/g centrifugation in 2 minutes of collection DNA for LAMP reaction. The results of
evaluating of method show that the LAMP method have sensitivity (SE) is 100%, accuracy is
(AC) 94%, specificity (SP) is 94%, the false positive rate is 6% and false negative rate is 0%. The
above results indicate the LAMP has been set up and the standard method according to TCVN
10780-1:2017 (ISO 6579-1:2017) are equivalent for detection of Salmonella in meat, but the time
for analysising of LAMP is shorter, only 10 hours.
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1. Gi6i thiéu

Theo Co quan An toan Thyc phdm Chau Au
2007,  Salmonella  spp.  thuéc  ho
Enterobacteriaceae 1a mot trong nhiing
nguyén nhan quan trong gy ra nhiém khuan
trén thuc phdm & cac nude phat trién va dang
phat trién; trong d6 vi khuan S. typhimurium
va S. enteritidis 1a hai kiéu huyét thanh quan
trong gy bénh phd bién cho ngudi. Theo wéc
tinh c6 75% trudng hop & nguodi miac phai
bénh do Salmonella 1a do an phai nhitng thic
an bi nhiém khuén bao gdm thit bo, thit heo,
thit gia cdm va tring. Gia cim thuong bi
nhiém bénh thong qua viéc tiéu thy thirc n bi
nhiém khuan, nhiém khuan chéo trong nha ap
trimg, hodc trong qué trinh giét md va ché
bién. Dua theo Tiéu chuén Viét Nam (TCVN
7926 — 2008) vi sinh vat trong thuc phidm yéu
ciu luong Salmonella trong 25g 14 0. Vi vay,
hién nay c¢6 nhiéu phuong phap duoc sir dung
dé phat hién nhom vi khuan nay.

Viéc phat hién bang phuong phap nudi cdy
truyén théng bao gdm giai doan ting sinh va
kiém tra sinh hoa thi can thoi gian tir 5 dén 7
ngay dé cho két qua. Trong khi, phuong phap
phat hién dua trén k¥ thuat sinh hoc phan tir
nhu PCR, real time PCR.... thi cho két qua
kiém tra nhanh va dic hiéu hon, thoi gian
phat hién 1a 2 ngay. Tuy nhién, phuong phap
ny yéu cau céac thiét bi sir dung hién dai va
hoa chét dit tién [1]. Do d6, viéc phat trién va
mg dung phuong phap chan doan nhanh, rit
ngin thoi gian phat hién, khong doi hoi thiét
bi dét tién va cé thé duoc st dung dé phat
hién vi khudn Salmonella 14 yéu cau cap thiét.
Ky thuat LAMP la phuong phdp nhan ban
DNA théng qua viéc tong hop mot doan DNA

I6n ma khdng can cac chu trinh bién nhiét [2].
K¥ thuat nay dugc ung dung dé phat hién
virus, vi khuan, nim va ky sinh tring. Phuong
phap nay st dung 4 moi khac nhau duoc thiét
ké ddc biét dé nhan ra 6 ving riéng biét trén
gen dich va phan tng dién ra & mot nhiét do
duy nhat. Qua trinh tai ban va phat hién gen
dich chi dién ra trong mot budc duy nhét.
Phuong phép nay cé hiéu qua khuyéch dai
cao khoang 10°-10%° 1an trong 15- 60 phut. So
véi cac phuong phap nhu PCR, real-time
PCR,... k¥ thuat LAMP c6 uu diém: don gian,
gi4 thanh thip va ddc biét 1a thoi gian thyc
hién ngin va c6 thé phat hién két qua bang
mat thuong. Ky thuat LAMP s& phu hop cho
hoat dong phat hién ngoai phong thi nghiém
cling nhu cac phong thi nghiém it dugc trang
bi hodc cac to chirc thir nghiém [3]. Trén thé
giéi ky thuat LAMP da duoc tmg dung dé
phat hién mot s6 vi khudn gay bénh cho ngudi
trong thuc phém dic biét trén nén mau thuc
pham. Do d6, nghién ctru nay hudng dén xay
dung quy trinh phat hién nhanh vi khuin
Salmonella spp. trén nén mau thit bang ky
thuat LAMP gilp nhan dién doan gen dac
hiéu invA dé phat hién gen giy doc cua vi
khuan Salmonella spp. trén nén mau thit v&i
dd chinh xac, do nhay, d6 dac hiéu tuong
duong phuong phap nudi cidy nhim mo ra
trién vong vé viéc tim kiém phuong phap
nhanh, hiéu qua hon va tiét kiém chi phi xét
nghiém cac nhom vi khuan nay.

2. Phuong phap nghién ciru

2.1. Vat li¢u

Ching vi sinh vat: Cac ching dung trong
nghién ctru dugc liét ké & Bang 1.

Bang 1.Chiing vi khudn sir dung trong nghién ciru

STT Tén chiing S6 lwong Ngudn goc Ky hiéu
1 izirlrgocrgllszi sztleTr;ﬁ? subsp. enterica derived from 1 MicroBiologics ATCC51741
2 Sl e s e o L Miosidogies sLris
Salmonella enteica subsp.enterica serovar Abony I MicroBiologics NCTCE017
4 Salmonella enterica subsp. enterica serovar Anatum 1 MicroBiologics ATCC9270
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STT Tén chiing S6 lwong Ngudn goc Ky hiéu

derived from ATCC® 9270T™*;
Salmonella enterica subsp. enterica serovar . . .

5 Choleraesuis derived from ATCC® 10708T™*; 1 MicroBiologics = ATCC10708
Salmonella enterica subsp. enterica serovar . . .

6 Choleraesuis derived from ATCC® 7001T™*; 1 MicroBiologics = ATCC7001
Salmonella enterica subsp. enterica serovar Paratyphi . . .

7 B derived from ATCC® 8759T™; 1 MicroBiologics ATCC 8759
Salmonella enterica subsp. enterica serovar Poona . . .

8 derived from NCTC 4840 1 MicroBiologics NCTC 4840
Salmonella enterica subsp. enterica serovar Pullorum . . .

9 derived from ATCC® 13036™; 1 MleOBlOIOgICS ATCC13036
Salmonella enterica subsp. enterica serovar . . .

10 Typhimurium derived from ATCC® 25241™%*; 1 MicroBiologics  ATCC25241

11  Listeria monocytogenes ATCC1911 1 MicroBiologics ATCC1911

12 E.coli ATCC 25922 1 MicroBiologics ATCC25922

13  Staphylococcus aureus ATCC 6538 1 MicroBiologics ATCC 6538

Céc cip mdi sir dung trong k¥ thuat LAMP duoc trinh bay & trong Bang 2.

Bang 2. Trinh tw moi dwoc sir dung trong nghién civu
Tén Mobi Trinh ty (5° - 3”) Tham khio

FIP gCgCggCATCCgCATCAATA- TgCCCggTAAACAGATgAQT
BIP gCgAACggCgAAgCgTACTg- TCgCACCgTCAAAQgAAC

F3  CggCCCgATTTTCTCTgg

Chen va ctv, 2011

VA2 B3 CggCAATAGCGTCACCTT [4]

LF  ggCCTTCAAATCggCATCAAT

LB gAAAgggAAAgCCAgCTTTACY
Gen  S139 GTG AAA TTA TCG CCA CGT TCG GGC AA Rahn va ctv (1991)
inVA  S141  TCATCGCACCGTCAAAGGAACC 5]

Mau sir dung trong nghién ciru: Thit heo dugc
thu nhan tai cac chg va siéu thi tai Thanh pho
Ho6 Chi Minh.

2.2. Phwong phdp nghién ciru

2.2.1. Tang sinh: Can 25g mau cho vao ti
nilon vé trung, thém vao tdi 225 ml méi
truong gom: 150 ml dung dich dém pepton
(1,0% peptone; 0,5% NaCl; 0,35% Na;HPOy;
0,15% KH2PO,) va 75 ml canh thang RVS (
0,45% san pham thiy phan diu twong bang
enzym; 0,8% NaCl; 0,06% KH.PO.; 0,04%
KoHPOs; 2,9% MgCl,.6H20; 0,0036% xanh
malachit oxalat), ddng nhét trong 30 gidy, u &
37°C trong 10 gid. Chuyén 1 ml dich khuan
vao 6ng eppendoft 1,5 ml dé ly trich DNA
dung cho phén tich bang k¥ thuat LAMP.

2.2.2. Xir Iy dich vi khudn va ly trich DNA:
Dich vi khuan trong eppendorf dugc ly tim &
10.000 vong/phut trong 2 phiit; loai bo phan
nuée; Huyén phu sinh khéi dugce hoa trong
200pl NaOH 100 mM. Vortex dé sinh khi
dugc tron déu dung dich dém va 1 & nhiét do

95°C trong 5 phut. Sau dé, siéu 4&m mau trong
30 gidy, ly tdim & 10.000 vong/phit trong 2
phiit va thu dich ndi. Dich ndi dugc sir dung
lam khuon DNA trong céc phan tng LAMP.
2.2.3. Thanh phan phan tmg LAMP: Phan
mg LAMP duoc thuc hién ¢ thé tich 1a 25pl
trong ong eppendorf 0,2 ml v6i thanh phan
nhu sau: 2,5 pl dung dich dém khuéch dai
dang nhiét II (Isothermal Amplification
Buffer 11) (10X); 1,5 pl MgSO4 (100 mM); 1
pl Bst 3.0 polymerase (8,000 U/ml) (NEB,
M3); 1,4 pl dNTP Mix (25 mM) (Thermo
Scientific™, Lithuania); 4 pl Betaine (5M)
(Sigma, Ptc); 1 pl mdi FIP/BIP (40 pM)
(IDT, M¥); 1 ul mdi F3/B3 (5 uM) (IDT,
M¥); 1 ul mdi LoopF/B (10 pM) (IDT, M¥);
2 ul DNA tach chiét va bo sung thém nuéc
cit (Invitrogen, M¥) dé du 25 pl.

2.2.4. Chuong trinh phdn ung LAMP: Phan
ung xay ra ¢ nhiét do 63°C, thoi gian phan
tmg 14 60 phit trong bon @ nhiét kho. Phan
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g dugc két thiic bang cach ting nhiét do 1én
80°C trong 10 phat.

2.2.5. Phdn tich san pham: Hiéu qua khuéch
dai ctia phan img LAMP dugc dénh gia bang
cich st dung chat chi thi mau hydroxy
naphthol blue (HNB) (khi b6 sung HNB, néu
phan ung LAMP dién ra (dwong tinh), hon
hop phan tmg s& chuyén tir mau tim hodc
xanh ddm sang xanh da troi).

2.2.6. Xdc dinh Salmonella spp. bang phiong
phdp nuéi cdy: theo TCVN 10780-1:2017
(1ISO 6579-1:2017) [6].

2.2.7. Xac dinh gioi han phat hién LODsyg:
duoc thuc hién theo phuong phap Spearman-
Karber 50% Endpoint [7]. Chuan bi mot diy
pha lodng nhi phan dich vi khuin S.
enteritidis ATCC 13036 tir mat do ban du
khoang 0-50 CFU/ml. Hut 1ml mdi dich pha
lodng dé gy nhidm vao 25g mau. Thyc hién
10 1an lap lai cho mot mat d6 gay nhiém.
Phén tich miu gay nhiém bang bang phuong
phap da dinh. Gidi han phat hién (Limit of
Detection- LODsp) dugc tinh theo cong thirc
Spearman-Karber nhu sau:

log(LODsp) = L -d(>_Pi—0.5) =m hay LODs, = 10"
Trong d6: LODso: Gigi han phéat hién cua
phuong phap; L: log cua nong do DNA thap
nhat ma tai d6 100% sd lan lap lai phan @ng
cho két qua dwong tinh; d: log cta hé s6 nong
do pha lodng (d=log,); Pi: Ti Ié mau cho két
qua dwong tinh nam trong khoang 50% < P;
<100% twong tng Vai véi ndng do pha lodng
tha i; Um : Udc luong sai s6 cua m, véi Um=
A2 (Pi(1- Pi))/(n-1); n: S6 lan lap lai ddi voi
nong do6 pha lodng thir i (n=10)

2.2.8. Xdc dinh cdc théng sé ki thudt ciia
phirong phap: Céc thong sb clia phuong phap
LAMP duoc xac dinh bao gém: do6 chon loc,
dd chinh xéc, do nhay, do dac hiéu, ti 1¢ am
tinh gia, ti 16 dwong tinh gia. Cac thong sb
nay duoc xac dinh dua trén phuong phép nudi
cdy theo TCVN 10780-1:2017 ( 1SO 6579-
1:2017) dugc thuc hién theo huéng dan xéc
nhén hiéu lyc phuong phap dinh tinh vi sinh
vat tai ISO 16140:2003 [8].

3. Két qua va thao luin
3.1. Xac nhgn 10 chang vi khudn

Salmonella si dgng cho phdn émg LAMP la
ter chaiing khuan Salmonella spp.

10 ching khuan Salmonella sir dung trong
nghién cuu dugc hoat héa va ting sinh &
37°C trong (18 + 2) gio. Tiép theo sé& tién
hanh ly trich DNA cua 10 chung Salmonella
dé phan tich bang PCR sir dung cip moi
S139/S141 khuéch dai cho trinh tu gen invA.
Két qua dién di ¢ hinh 1 cho thdy san pham
khuéch dai trong phan tmg PCR thu duoc tir
10 chung Salmonella déu co kich thudc tuong
ung voi kich thudc ctia chiing duong 1la DNA
plasmid chira trinh ty gen invA ¢ nong do 10°
ban sao (IDT, My) va phu hgp véi trinh tu
gen muc tiéu invA dugc cong bd boi Rahn va
dong tac gia (1991) 1a 284 bp [5]. Trong khi,
san pham khuech dai trong phan tng PCR
khong xudt hién tr cac ching vi khuan
Escherichia coli ATCC 25922, Listeria
monocytogenes ATCC1911, Staphylococcus
aureus ATCC 6538. Nhu vdy, 10 chung
Salmonella duoc st dung 1am ngudn dé ly
trich DNA dé xay dung quy trinh trong
nghién cuu nay.

Hinh 1. Két qua khuéch dai gen invA bang phan
ing PCR ciia cac ching vi khudn sie dung cdp moi
$139/5141
1: doi chitng dm; 2,3,4: DNA tir chiing
L.monocytogenes ATCC1911, E.coli ATCC 25922,
S. aureus ATCC 6538; 5-14: DNA tir chiing
Salmonella ATCC51741; Salmonella SLR156;
Salmonella NCTC 6017; Salmonella ATCC9270;
Salmonella ATCC10708; Salmonella ATCC7001;
Salmonella ATCC8759; Salmonella NCTC 4840;
Salmonella ATCC13036; Salmonella
ATCC25241; 15: chirng duwong ; M:‘Thang DNA
3.2. Tinh chuyén biét ciia by moi phat hién

gen invA
DPé danh gia tinh chuyén biét cia bd mdi
trong viéc phat hién gen ma hoa cho invA, cac
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dong vi khuan trong Bang 1 di duoc sir dung. Két qua hinh 2 cho thiy, ddi voi bd mdi invA2,
DNA ly trich tir 10 ching Salmonella spp. déu c6 su xut hién ciia san pham LAMP & dng 5 dén
ong 15 thi phan tmg LAMP ¢6 mau xanh da troi. Trong khi, cac miu DNA ly trich tir cac chiing
vi khuan Listeria monocytogenes ATCC1911, E.coli ATCC 25922, Staphylococcus aureus
ATCC 6538 thi phan tmg LAMP s& hinh thanh mau tim (phan Gng 4m tinh) (twong ung Ong
1,2,3,4).

w WYY M B B R B B B » ¥

Hinh 2. Két qua khdo sat tinh chuyén biét ciia bé moi invA2
Ong 1: Doi chimg dm; Ong 2- 4: DNA tir chiing L.monocytogenes ATCC1911, E.coli ATCC 25922, S.
aureus ATCC 6538; Ong 5- 14: DNA tir chiing Salmonella ATCC51741; Salmonella SLR156; Salmonella
NCTC 6017; Salmonella ATCC9270; Salmonella ATCC10708; Salmonella ATCC7001; Salmonella
ATCC8759; Salmonella NCTC 4840; Salmonella ATCC13036; Salmonella ATCC25241

Nhu vdy, bd mdi invA2 chi cho san pham
khuéch chuyén biét voi cac chung Salmonella
spp., khong cho tin hiéu khuéch dai voi cac vi
khuan L.monocytogenes ATCC1911, E.coli
ATCC 25922, S. aureus ATCC 6538. By moi
invA2 chi cho tin hiéu khuéch dai véi nhiing
chung Salmonella spp. c6 mang gen invA. Gen
iNVA ¢6 vai tro trong viéc xam nhidm vao té bao
biéu md duge chimg minh c6 mat rong rai trong
245 chung Salmonella spp. khac nhau dugc
phan 1ap tir nguoi, ga, nude thai [9], [10].

3.2. Xdy dung phwong phdp phdt hién
Salmonella spp. dwa trén phdan wng LAMP
v6i by méi invA2 khuéch dai gen invA

Gen invA hién dién trén hau hét cac chung
Salmonella spp. nén phan 16n cac xét nghiém
Salmonella déu sir dung gen muc tiéu nay dé
thiét ké cac mdi. Do do, trong nghién ciru nay
dé phat hién dwoc phan 16n cac ching
Salmonella spp., bd mdi invA2 dé phat hién
gen invA trong phan tng LAMP da dugc st
dung. Két qua phan tng LAMP véi DNA ly
trich tir 10 ching khuan Salmonella thi déu c6
su thay ddi mau hdn hop phan tng (chuyén tir
mau tim sang mau xanh da troi), miu ddi
ching am khong lam thay d6i mau hdn hop
phan tng. Diéu d6 cho thiy phan tng LAMP
thiét lap da khuéch dai trinh tu muc tiéu gen
invA .

Trén co sé kha ning khuéch dai chuyén biét
doan gen invA cia phan tmg LAMP d thiét
1ap, quy trinh phat hién Salmonella spp. trén
nén méu thit da duoc thiét 1ap. Két qua phan
tich dugc xac dinh la duong tinh véi
Salmonella khi c¢6 sy thay d6i mau hon hop
phan tmg (chuyén tir mau tim hodc mau xanh
dam sang mau xanh da troi). Két qua phan
tich trong mau duoc xac dinh 1a 4m tinh véi
Salmonella khi khong c6 su thay d6i mau hdn
hop phéan ng (mau tim hoac mau xanh dam).
Pé dam bao do tin cdy cia quy trinh phat
hién, trong mdi 1an phén tich phai ¢6 cic mau
d6i chimg am va déi duong véi Salmonella di
kém. MAu ddi chimg duwong 1a miu c6 chua
Salmonella.

P 2 L i - S 7 f Y R BN

Hinh 3. Két qua phan iing LAMP dé phat hién vi
khudn Salmonella spp.

Ong 1- 3: mau doi chimg am,; Ong 4- 14: DNA tir
ching Salmonella ATCC51741; Salmonella
SLR156; Salmonella NCTC 6017; Salmonella
ATCC9270; Salmonella ATCC10708; Salmonella
ATCC7001; Salmonella ATCC8759; Salmonella
NCTC 4840; Salmonella ATCC13036; Salmonella
ATCC25241
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3.3. Xdc dinh cdc thong sé ky thudt ciia quy trinh LAMP dwoc thiét lip
3.3.1 Xac dinh gioi han phat hién LODso: Cac thi nghiém dé xac dinh LODso dugc thyuc hién véi
50 mau thit heo tuoi, cic miu nay di dugc xac dinh 4m tinh véi Salmonella spp. Chiing
Salmonella enteritidis ATCC 13036 duoc sir dung dé gay nhiém vao cac mau di chuan bi véi cac
mat d6 khac nhau. Két qua phat hién Salmonella spp. trong cac mau di gay nhiém duoc trinh bay
trén Bang 3.

Bang 3. Két qua xdc dinh gidi han phdt hién LODso ciia phirong phdp

Mat d9 vi khuin nhiém  Hésdpha  S6 lin Thit heo
trong 25¢g (CFU) lodng lip lai S 1an cho két qui dwong tinh  Ti I¢ dwong tinh
10 2 10 10 1
6 2 10 9 0,9
4 2 10 7 0,7
3 2 10 5 0,5
2 2 10 4 0,4

Bang 4. !(ét qua xac dinh cac thong s6 ky thudt ciia phuwong phap LAMP phat hién Salmonella spp. nhiém
trén nén mau thit heo twoi so voi phuwong phdp nudi cdy theo TCVN 10780-1:2017 (ISO 6579-1:2017)

Nén miu Do dac hiéu Do nhay Do chinh xdc  Tilé 4m tinh gida  Ti I¢ dwong tinh gia
(%) (%) (%) (%) (%)
Thit heo tuoi 92 100 92 0 8
Yéu ciu(*) > 90 >90 >90 <10 <10

(*) Tham chiéu theo Vién Kiém Nghiém An Toan Thuc Phém Quéc Gia

Gioi han phat hién LODsp dugc xac dinh nhu
sau: LODs trung binh 1a 3 CFU/25¢g thit heo,
voi @6 tin cdy 95%, gid tri LODsp cua phuong
phap dao dong trong khoang 3-4 CFU/25g
mau. Két qua nghién ciru nay c6 do nhay gan
tuong duong véi két qua nghién ctu ung
dung ky thudt LAMP phat hién nhanh
Salmonella trong san xuét cia Yang va dong
tac gia (2015) voi do nhay tur 1,1-2,9 CFU/25
g [11].

3.3.2 Xdc dinh cdc théng sé ky thudt ciia
phwong phap

Cac thong sb cua ky thuat dugc xac dinh cho
nhom mau thit. Nhom mau duoc thuc hién
trén 25 mau gay nhiém Salmonella enteritidis
ATCC 13036 va 25 mau khong giy nhiém
nhom vi sinh vét nay. Mat do gay nhiém trong
khoang 5-10 CFU/25g. Két qua danh gia
trung binh cho cdc nhém mau duoc trinh bay
trong Bang 4.

Két qua Bang 4 cho thiy cac thong sb ky
thudt noi trén cia phuong phdp LAMP cho
thiy ching hoan toan dap mg yéu ciu cua
phuong phap phan tich tiéu chuén. Thoi gian

cho két qua phan tich bing phuong phap
LAMP trong vong 10 gio. Pay la co so ky
thuat dé trién khai ap dung phwong phap
LAMP dén cac phong thi nghiém phan tich
Salmonella nhiém trén mau thit.

4. Két luan

ba xay dung thanh cong quy trinh phat hién
vi khuan Salmonella trong thuc phiam bang
phan tng LAMP khuéch dai doan gen muc
tiéu invA. Qui trinh duoc thiét 1ap véi cac
thong sd co ban sau: Thoi gian ting sinh
trong 150 ml dung dich dém pepton va 75 ml
canh thang RVS la trong 10 gio, dich tang
sinh dugc ly trich DNA trong dém NaOH 100
mM, gia nhiét 5 phut tai 95°C, si€u am 30
giay, ly tdm 10.000 vong/phut trong 2 phut va
khuéch dai v6i bo moi invA2. Két qua danh
gia hiéu luc quy trinh LAMP so véi phuong
phdp nudi cdy theo TCVN 10780-1:2017
(ISO 6579-1:2017) cho thdy: d6 dic hiéu
tuong ddi (SP) dat 94%; do chinh xac tuong
d6i (AC) dat 94%; do nhay twong dbi (SE) dat
100%; ty 1€ am tinh gia 0% va ty 1¢ duong
tinh gia 6%, LOD50 1a 2CFU/25g.
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