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Abstract

Objective: To evaluate the reliability and convenience of EasyID, a one-step sampling kit for the
identification of Listeria monocytogenes. Methods: 39 strains (25 target strains, 14 non-target
strains) were tested, EasyID and two other biochemical test kits (GS1, GS2) and the traditional tu-
bular biochemical test kit (CTG) were tested, and the standard biochemical reaction provided in
GB4789.30-2016 was taken as reference. Results: Under the same culture condition, all the bio-
chemical reaction results of 25 target strains of Listeria monocytogenes in EasyID and GS1 for 24
hours were in accordance with the standard reaction rate of 100%, however, GS2 and CTG had to
be cultured for 48 h before the coincidence rate of all biochemical reaction results with standard
reaction reached 100%, and the coincidence rate of all biochemical reaction results with standard
reaction was 100% for 14 non-target strains cultured for 24 h in EasyID and GS1, however, GS1,
GS2 and CTG need to be extended to 48 hours before the agreement rate of all biochemical reac-
tion results with standard reaction can reach 100%. Conclusion: EasyID is easier to operate, faster
and more accurate than GS1, GS2 and CTG. Therefore, it can be used in the biochemical identifica-
tion of food borne pathogenic bacteria Listeria monocytogenes instead of the traditional tubular
biochemical identification Kit.
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Table 1. Test strain
= 1. I AR

39 RIEE PR (ML 1), BIRAT HRAIMAEDRHA IR A A .

P Bk AR B 5 e BB Btk S

1 BN B A R TR IR ATCC 19115 21 AN B 1 A R AR IR FSCC(1) 178666
2 PRI AR FIRE  CMCC(B)54002 22 FAAZ AN A 1 A A= TRR IG BE FSCC(l) 178669
3 BRI A 2R R IR B CMCC(B)54003 23 AR A L A R R IR FSCC(l) 178670
4 WA IR CMCC(B)54004 24 R A M 384 £ 2 R £ B FSCC(l) 178665
5 AT A 3 A A R IR B CMCC(B)54007 25 PR 4T B 8 A 2 A P FSCC(1) 178758
6 AT A A A R IR B CMCC(B)54008 26 T b0 A= R IR B ATCC 33090
7 A% AN R S A 2R R TG B CMCC(B)54009 27 TS G 1 CMCC(B)54103
8 BT B A 2 R TG CMCC(B)54010 28 BT T A e IR CMCC(B)54104
9 BT B A 2 R TG CMCC(B)54011 29 W T A H A G CMCC(B)54106
10 FZHIEEG AR A R G CMCC(B)54012 30 Y T A R IR B CMCC(B)54107
11 FARZ AN B A 2R R IR B CICC 21583 31 LT b 4R W RE IR FSCC(I) 178720
12 AR A A4S Ry IR FSCC(l) 178628 32 B T 2 A FSCC(I) 178847
13 ARG R AR 2 A RE IR FSCC(I) 178632 33 BEUE AR K FSCC(I) 17801987
14 RN A 2R R G FSCC(I) 178643 34 B B2 e G T CICC 21672
15 AR AN A 2R R G FSCC(l) 178645 35 e FC S S RS ATCC 19120
16 B AN I A 2 R R FSCC(l) 178646 36 e 2 0 1 FSCC(1) 17801330
17 SRR A A ke IR FSCC(I) 178657 37 e ES 25 5 R I FSCC(l) 178806
18 AR A AR Ry IR FSCC(I) 178661 38 i S 2 s S T ATCC 35967
19 PR A4S ks IR FSCC(l) 178663 39 P G 25 15 G T ATCC 19119
20 ERZAH M AR A RE IR FSCC(l) 178664

2.2, (UM E

7o 1 K B B (Hirayama) s

23. A%

DNP-9272 RUfEIRH IR (1 R A YU EM B A IR A RD).
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2.3.3.GS2 BEF =%
FIIF L, ANOHITF 3 1 IR 25 2 GRS B TR Rk ), A PRS2 1) %A S FLEE N 100 pl
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Table 2. Biochemical characteristics of Listeria monocytogenes and other Listeria

2. BRUMMEEE FHHREE WIS E e F S RE XA

MEMA HD
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FARZ AN G AR
ZEHA QT (L. + - + + + - + + + + +
monocytogenes)
PSR ARRE _ . . y S e . . _
(L. innocua)
IR T2 T G N B .\ . y .+ 4 s . _
(L. welshimeri)
i e tiae . . . .\ _ e+ . _
(L. grayi)
T B iy T + + + + — + + + + + +
(L. seeligeri)
R + - + + - + + + + + +
(L. ivanovii)

FE: +BEME MV RBIAE.

3. /RESH
3.1 HFEAEERTE BIRE S MEEE TR KRN L EXRIER

H EasylD. GS1. GS2 5 CTG PUFHAE: AL % e il f G0t 25 #hk SAZ 4 M 19 A 2 Wy FQ R kAT DK, 45
B 3 EAHFIRG R4 T 5% 24 h, EasyID S I0AE (45 B35 ShrE N —5, R 6% 100%; 1 GS1
TR G ER A ) RS ARG S RLT, XIS SR, HoAh SRR RS #F A 26380 100%:; 7E GS2 L)
MR SNV REIRZE, TtigRas 48 /NS A RIIBHME, BRI/M LAY ShrHE R N —5; 75 CTG |- 25 ¥k H bR
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Table 3. The results of 25 target bacteria using four biochemical identification kits
3. MMEHLEERFIEXT 25 tREFRE R RAMIEE FIFRENEESER

EasyID GS1 GS2 CTG B S B
- 25+ 25+ 25+ 25+ +
Han 25— 25— 25— 25— -
E 25+ 25+ 25+ 25+ +
I 25+ 25+ 25+ 25" +
ey 25+ 25+ 25+ 25" +
VNI 25— 25— 25— 25— -
MR 25+ 25+ 9+, 16" 8+, 17" +
VP 25+ 25+ 25+ 25+ +
NIl 25+ / 25+ 25+ +
A A 25+ / 25+ 25+ +
P 100% 100% 100% 100%
T T BEIMERRG 2 BIMERRG 77 RORTREKIGIRE 48 h AWM “+. - TRTEE T o B R A bk
g “1 Bzl NE TR R

3.2. MMEALEERFIZNIFEFFENEEBRER

F EasylD. GS1. GS2 5 CTG xJ 14 #kdE Hbr b T, SR WA 4: 14 BRIk B b5 A3 %
AT N EFE 24 h, 1E BasyID % WU SLEE R S hR1E [ N AT & #60 100%; 7E GS1 b 1 PRI i v S v 2= 0
FRICH . 2 BRI IR IR . 1 PRBUIR SR IR VP RN RSIRSE, 7F GS2 il CTG I 6 FRoLiti 2= ks
QB RZEME . 7 PROCTA 2R T4r IR AT 1 ARA% QR s I B MR T VP, 1 R IR ZE IR G R ACHE AT VP, 1
PRI RS PRS ECTE AT 1 AR 2 s I A . MR A VP IX b N R FE 22, FEKI% IR 4 48 /i,

GS1. GS2 5 CTG #-Ui J v 45 Bt 5 hr i [ B 5 & A 72 100%.

H T D A o 2 B PR R PR iy K SRR AR HE S LA, Bt R, Rl — A [ BT RR AE
WU AT HIRBLBAVE+ A HIRIUONAE - AR AR 8 #RIci e = rhs IRIA A 6 AR RERERIVE+, A 2
PREEREAPE -, T R R IR 1 AR SRR A, DAL g iR o B2 S B 45 SR s 5 b

S IANA o

Table 4. The results of 14 non-target bacteria using three trace biochemical identification kits and traditional single tubes

F 4 OMEHLEERAFTEX 14 KEBFEMEESER

FEEHAMA R B W4 ket HEE EE FE VN - itk
3B i J MR VP z avas: 3
e M 0B m om O W g TEF
EasylD 8+ 8- 8+ 8+ 6+2- 8 8+ 8+ 8+ 8+ 100%
Yo A GS1 8+ 8 8+ 8+ 6+2- 8 8+ T+1° 8+ 8+ 100%
(L. innocua) GS2 8+ 8 8+ 8+ 6,2~ 8 1+7 1+7 8 8+ 100%
CTG 8+ 8- 8+ 8+ 6,2- 8 1+ 7 1+ 7 8+ 8+ 100%
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o3
EasylD 1+ 1- 1+ 1+ 1- 1+ 1+ 1+ 1+ 1+ 100%
@ﬁ§%%ﬁﬁ ) GS1 1+ 1= 1+ 1+ 1- 1+ 1+ 1" / / 100%
(L. welshimeri) GS2 I+ 1- 1+ 1+ - 1 1+ 1 1+ 1+ 100%
CTG 1+ 1- 1+ 1+ 1- (N B 1" 1+ 1+ 100%
EasylD 3+ 3+ 3+ 3+ 3- 3= 3+ 3+ 3+ 3+ 100%
e FE 2 M FC 1 5 GS1 3+ 3+ 3+ 3+ 3- 3- 3+ 1+,2° / 100%
(L. grayi) GS2 3+ 3+ 3+ 3+ 3- 3-  2+,1° 2+,1° 3+ 3+ 100%
CTG 3+ 3+ 3+ 3+ 3- 3- 2+,1° 2+,1° 3+ 3+ 100%
EasylD 1+ 1- 1+ 1+ 1- 1+ 1+ 1+ 1+ 1+ 100%
7 2 W G 1 L GS1 1+ 1- 1+ 1+ 1- 1+ 1+ 1+ / / 100%
(L. seeligeri) GS2 1+ 1- 1+ 1+ - 11 1 1+ 1+ 100%
CTG 1+ 1- 1+ 1+ 1- 1" 1" 1" 1+ 1+ 100%
EasylD 1+ 1- 1+ 1+ 1- 1+ 1+ 1+ 1+ 1+ 100%
e GS1 1+ 1- 1+ 1+ 1- 1+ 1+ 1+ / / 100%
v (Eﬁiaﬁf:fg . GS2 1+ 1- 1+ 1+ 1- 1 1 1" 1+ 1+ 100%
CTG 1+ 1= 1+ 1+ 1- 1 1" 1" 1+ 1+ 100%
FE: 47 PMERRL ST BAMERRL V7 RBIAE: 77 FoRHEKEIRE 48 h AR 4+ - AR £oR

LA R Bk« Rk A B To I R

4. &L 511ig

FRZ A I A 2 R ER R 1 5 22 IRPR T, S SR B A, SR T . e 2 TR =K
PR, WK E . FURE. KR 220 R, B RERECGEREE). LALEE. R
ARPE . AREEARE. HERE WUBE. FTRAARE . MR AEmE. M. Eormmerge g, AR
PR, A0%HVT AN, b, BRALE. R, BIRML. REIRERIE IR . R A S AR IIBINE, VP,
I ZLATRE R XUK AR RAPE[10] [11]. SRATIAERT FEL AR BATAEL, A R B v 2 ROk, B
BTSRRI, DRI T B A I LA i 8 SR L2 ] A 5 RO FAE Y, B R IE K i
KERISIE], B BEAVES R RN MRIVP N5 B SR B B OCR, (HU R R E A
MRH A v ptg zE 5, BB AS R lGre S B e A A R 2 57

BEE W TCRI AR N, B 200 6 8 A 2 S DR R 1) 2 B2 AR LA S8 A B B - 9 I 3R (hly) o2
R ARG 2E 2= RS QIR 0 35 1D 72—, B P 2 G A 2 B D T bt A i A R A AR 4005
CLAANL G I R AR T Tl A BN W A ) ML /AR [12] [138]. BRItE, AEAR IS, AR 8 FRacis v
R BT AT 6 AR ZERERH 1) 5 S 4 A1 A 2 iy R 7 SRR — B0, (B o 5 2 0 ER A I
111 1 PO w30 B 7V% P T 41 e ST & BN < o 11 1 O g e R 1M P P e
25 PR PRV R, I O i A A 2 R ) G 8 T s T P A P A 2 Ry B B AN AR AR
BEATAT X 53

ARSI R DU R ARG S BRI Sk e, MR ESEE L LS, EasyID RAI—Dinttik:
ARV IR B 55 5 2 1K 70 WO B, e A i P PR AT BURMB S LERE R B SR M RN S WAL 5 GS1. GS2
5 CTG BN AE b, A fa s dREt, AMENTE 7AW 7, R TR I 0 U S T
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FE AR YE LU, IR A H AR AR H AR LE EasylD | 36°C + 1°CH; 9% 24 h &0 S N 45 38 S hrvE—
#H, MMKEE GS1. GS2 5 CTG 11 36°C + 1 CHiFHT ALK S 48h, MR M VP IBZRRNIKZ, K5
FEURBATE. AT WL, EasylD Wi EEAIHERA VLT GS1. GS2 5 CTG.

KBRS, EasylD HA&—DINFE 7 RN RONCHEE RUES M m L3, Rifi EasylD wI{E Atk
SR AR AR B ) B AR R e A A

BEE B HARMAW B, 07558 SR, i 2A R I S BOR 1 H 25 B[ 14]-[20]. EasylD fi
AR S R L AR E AR, (R S 5 Sy NI OBRR BE AT SR8 s (R, EasyID fE A4k
Sl HEA M —PEE AR REE E, SEOUE R, k)RR S ) A B e
i

E&WH
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