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Research progress on the application of loop-mediated isothermal
amplification in the detection of fungi
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(1. School of Public Health, Dali University, Dali 671000, China;
2. Dali Bai Autonomous Prefecture Inspection and Testing I nstitute, Dali 671000, China)

ABSTRACT: Fungi are one of the more common microorganisms in our daily lives, and are closely related to our
lives, with both advantages and disadvantages. Its harmful effects are manifested in a number of ways. For example,
some fungi can cause crop diseases and reduce yield, accidental consumption of poisonous mushrooms can cause
food poisoning and threaten people’s lives, in addition, pathogenic fungi can also cause fungal infections and other
diseases that are harmful to people’s health, so it is very important to be able to quickly and accurately detect
pathogenic fungi and identify poisonous mushrooms. Loop-mediated isothermal amplification (LAMP) is a nucleic
acid amplification technique widely used in recent years, which uses DNA polymerase and specific primers to

amplify nucleic acids with high efficiency in a short period of time under constant temperature conditions, compared
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with traditional molecular biology methods, this method does not require high instrumentation, and is characterized

by rapidity, sensitivity and simplicity. At present, LAMP technology has been widely used in the detection of

microorganisms such as bacteria, fungi and viruses, and this paper summarised the application of LAMP technology

in the detection of fungi to provide a reference for related research.

KEY WORDS: loop-mediated isothermal amplification technique; fungi; nucleic acid amplification
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Fig.1 Principle of amplification by LAMP

1.2 =4

LAMP ¥ 8= Z2 R imT DIk LT i

(IR, 78 LAMP Rl 2, Mg® S5 A m R 25
TEEE G4 R RREE 1 TTNE, T HE RIS S
PR A T ETTTERFIWT B AR RR SR AY Y, Wl 2 G ik
JEEASCSIZ R W, 753 A % 51 1 O et m] St

(2)BhC R AR BRE e L DK 7, 2 3 i fefT P 80 A R A 7 9,
FHF LAMP (47 547~ kil s, B LAMP (947 347 9 /&
FEAIR/N . KA —BIFH, BT LA BH 45 S e vk n] g 5]
B S A BB obR 2 U2, (R TE TR BT SR, MR AR S
ALIE Y, IR NG HERE B R4 X .

()R Y kHE, SYBR Green I Lkl R M e, (HE R
SR, T AT B RN R ALY, A R AUy T
VR IEWER B1Y LAMP PRGN J%, 7 LAMP SN
LA SYBR Green I YRt SZBU AT AL, %Y RH7E 2240 R 5T
T, BAPESS RGO, BTSSR ICHEE A IR H (.
BAOCR ST R MR thh LN, Ak 1™ 8
ORI IR LAMP #I 7k, s A SYBR
Green I Y& {01 2%3 BB MR AR L Tk X R

GHE&BYRE, BREHFHAATHL LAMP K
BNBN T2, SR RN IF AR HT, £ LAMP N
RER PSS R Ykl BRI JG HI B A8 Ak . e 26
A B R LE S LAMP 57 7 /K7 S AR AR Rl 2290
R AT A4 LAMP PRsAS I 7y i, %07 ik i . mlSE It
Sb, FE LAMP K5I v (i 45 22 (148 R YRR A5 F2 3L 28 0 ik
(hydroxynaphthol blue, HNB), %87~ YLkl 2 52 2 4 4 [



286 B il 2 A iR A I A 4

%16 &

PE, SRS @ A B Sk mE « T ] HNB 1 A gk, &
TR ERER KGR A REN LAMP HRE R
ik, AT IR BSR4 T BR AT 4 ST LAMP, i
A HNB #7094k, FES7 T AR R B BEAI vk, O
JF 55, 30 min B A] 153 3] 45 5

2 LAMP #9455

LAMP Kl AH4F PCR S5 A4 2E M2 A 7 i A7
PIT 4 FpOas .

(DE RS F/NB WS IE 6 FH LAMP X} 7 F
TR TR, A FEERIR 100%., 4 e 2007 T &k
14 FH TR0 AT 48 96 % (hepatitis A virus, HAV)E) LAMP A& 75 5,
A3 S F ¢ 6 i 28 306 55 % (reverse transcription, RT)-LAMP
FIFTHAL RT-LAMP #1 HAREE S HAV BORLAT GI 438 40
JEEE . GBI . felmaE . AR HE . IR RE5E S
TPk BAREE S TR, 255 R PR IR E A HAV kB
TERPEY . RPN LAMP S50 )37 2 ik 4t
(lateral flow dipstick, LFD)FH%E 4, @57 T 2R a5
(bovine viral diarrhea virus, BVDV)K:I 7, BT LA%:
SRR BVDV,

(2) = R . VO PH B AR S T AR A B
BRI RAAZEVT A KB FF I O517:H7 () LAMP fail Jy
B, LT R L L PCR & 10 15, b a2 g
H LAMP Fl PCR H4illkill &R e 4 8, 4R ExR
LAMP fIRG BRI 5 7.5%x10°° ng/ul i DNA, RE¥ 2
PCR 1 100 5, H LAMP [ AL G FHH A ) 208 5,
P HE PCR 32 8 38 FH I ARAE Sl A o 6 B A 40
LAMP FH TR A o 4 4 88 (R 4 3R 1A, K I LAMP iR
HUE RFFEE PCR B 100 f5. MIXSEHFFE 45 R LIE H,
LAMP (1) R B LU AZ 58 PCR % )5 1 15 o

Q)E ., LAMP RIMATREG 3. BAMIE, JF
AR, SRR IR, UK RS, _e T
W Kok, PZ A R TSR A S A

(4P 3K LAMP 2B — A~ B S8 o, 76—t
O HT 1 h A4 B RGEREAIRAS R, A 2E4E 30 min
FEATRRBEAF R GE R, i LDt LAMP T 14 51 B[]
FJE, 1 20 min 22 A7 B AT £ 5 45 560

3 LAMP EEE&EN AN A

3.1 LAMP FEYEERERNFHA

FEAB Y 5 ECTAAG Iy T, ST R | VR G
FRTAGEIN 53 X 00 TR 2 A S A T, o] DAAE
AR BB W% % . BT LAMP 738 BRI
S ECRR . A BRI P ) PRSIy T A T
LRI, T AP RO R B9 TUB il En39

SRR A, S SRBE G TE 0 RSP R ZL SR A Y aagp
FPH, R TUB M PMAL SR FS1, DURIER
BIART A TUB FEH P4 43 5 T R S5 19, g ar
T X 4 RSB E K LAMP B vk, 78 65 °C
RV 60 min B ATASE 455 1205 38 T H )RR 5 Y
K, ELIX 4 FhEom ELE 9 LAMP & H 285 T PCR A& 1
LG4y BRI T, A AR £ i DX 30 S T L 7 A 12 0 A B
GHREE T AR T . GHOSH. 2525 7 1o s o T AL i
955 EL BRI IR 5B 43 ITS H1 5.8S [P A AR ST X3 T 6 &4 5k
5181, 7E 63 °C'F ¥ 75 min, JIA SYBR-Green I Yukit
17 LAMP aJ AR, 205 ek tH R 10 fg DNA, BE:
. BRGNS T AR R T . Sk B RO Sy TR
Pl B ER 1 LAMP RrUR R, &%) NRPS31 JLH 741
W T 4 4519, ik LAMP ARG, 455 BoReEr:
FMLZE 0.001 ng/ul FiEHE ) DNA, HLAMZFEE T4
L TR i BT 1 RPS 35 R RN RS IR0 R ALBL JE R ) R 5T
RIS T 4 S8R LAMP 514, 87 T Rl ER
FIFFIE R I Q-LAMP RrilliA 2, R IEIE =+ q-PCR,
N K FE BB BRI B T B R SRt AT I,
LAMP 7EFE )96 F B BRI AR HE PCR 35 HA S AR
b . AR, R AG IS (R B

K AR R IR L e, BB A T B 6 A R T AR AE Y
M AR, AP FLTA 5 5 A BT A A B IR
2B . AEBiG, Hrh YR iE I A HR S
ABitE, EELEN AR ERE . RPN . ARk s
B yERCR, H ATz W b A AR B R AP, B
(0 T A — i A BB, PR R VA A R R
VIR iR A EEAER, (ARl PN LB IR RO R — A
AR X% FE 202 il 42 J8 B Caleein VR MTE /R A, B IR
AT R AU | SRR B (R B Y LAMP T4
FERIIR 2R, Z 7R RR B A 10 fg, RBUE HH B PCR
= 100 %5, SHADEYIPHATRE AR IS, HAE1h
PIBEREAS BRI S5 3R, Sk BOMR € TR R ok 1) 5 00
LARTEVEMSRAL TR A H AR S8, AN BE 3 4 1l %] L 1 )
N FHBEFTREA PPN, 3 BT A A= W7 A TR A RL 27 1o 4
WS, 45 Lrid, LAMP 7EAEY) B R & B9 Bl
AT, ANANRT RAAE LG It 5 | R o V4 B TR 3 114
IR, I AE LA W B A R B AR
3.2 LAMP ESERN IR A

BEE R AR, EaRREHNERIE 1000 ZF,
WEESRHPE, JIBSIKIIGE. SRIEBE, AL
BRIt R ) 8 A A v S, TR Wb A Sy — A R g A L AG:
Wy AR w2013 4E, VAAGT ZPET
LAMP, 57 TN 53k, Al RATEAS [R) B 25 TR A 9 Hh Al
R TR, R TR R AR I FH T 7 6 A DU g



%4

B, A% I ARG IS BORTE BRI A i) BT Sk 287

Fo I A POERXT AR £ A A DNA P93 ITS 741
Wit TR LAMP 514, g0 T B3 72 570 i mT 41
ft. LAMP FISZRFS85E LAMP W RS 5 2 54 5 36 3IF,
30~45 min BIRIFSRI45 R, LAMP f7H AR 8] b PCR
. Bz R/ DNA BPRTAGI, A6 H PR ATk
0.8 ng/pL, BT LAXTIN T | B WIH AL 5 AR a6 JEA TAR I, W]
TR E 0. #5778 THF LAMP
F) PRI AR S A s ) PR ASHIN v, 456 HNB J4kl, AT7E 1 h
NSRBI 25 KBRSl 7.56 pg/ul, WTLLBREER . #EREAY
RS AR 5 PR . T IEZECS T LAMP, BT
HEABY), —HAEX S IEE B S EEREE, 5H—
YU T X5 R 2R 7 AR B RS, T4 B T LAMP
Ry ide; BeAb, T AS R R B RS T U T T AR R Y
FESEEG W), 454 HNB S T AR 19 LAMP K0 7535,
M52, HAFEr B LAMP KI5 i AEbGE | fRif . R
ARG 1 8 5 HH RS Y 1 R LA BRI B RS . LONG 510 ]
LAMP #5717 EARRE 2188 0 DR i, SR SR ¢
ERARG . ERAETKA HNB Yokl 3 Byl LAMP 1
P13 RO R AU A5 58 PCR 19 100 £, FLES:
MtE] L9 45 min, 20T PCR 3%, 128 TR, GAO
S o XA R T (0 ITS RS S5 14, dvrse
A9 LAMP fill Jr ik, 258 41 Fhdk B bR 450
SE SRR, ULk RAOE . RS AR A R, BRI
AE R I B IR RS . WANG 25120 57 7 7 88 A i
LAMP P vk, #HFRATIk 1 pg i DNA, [RIFHZ ikl
T8 PRI 3 A A A IS R B, A 2 R] P L ET A
AR 2 1% K E R, SCHTEP L F)3E T LAMP 1]
DAPeE | R RI Bt R s, K PR AT A ) BT
FIER 17100 £5 1, LAMP 763528 0 Pt ok 4 s 2t
YER, AL T RES R, 60T LU A F IR IR 2 W, X
WP A S SRR SR B R RO A A AR
[ 9-9'88
3.3 LAMP £ A EEGRFEN S HNA
MECEE N — R R Y, STl AR Z R
PIRIRAE, ORI R I, 62728 M LA g
B2 B AT fa R, LT LA 2 R 14 & S B T
BRI ARA A R A TR VAT 1 ) K s R R HH
95 110 B G A, A R T HE R 1 2 WG, NIRRT
2GR 522 CHOOPARA 25113 T LAMP, #&it 7 ITSL
LAMP 5%, Jm A HNB Ykl af #i 4k, #7 7 ITSI
LAMP-HNB E B0 7 35, BERHI £ 9 | i i H 5,
LB LAMP A5 0] F F I RAG I . AHMED 2617 {ifi
LAMP F1 T 41 [i§ B & W 9 3 (recombinase polymerase
amplification, RPA ) F 7 32 K6 I BL P& I8 1) T L A - 2
i Th kb oy SR, SRR, PR RN BB DNA

4G AT B e S R A AR, LAMP A6 HBR
N 0.47 ng, SR UAGE A 735 HA LT TG I s R
R o i 2L BRI S AL RL 43 S . TATIBANA SEUSIEE 3l
ERAELT B I A I PG R BR AL T B gpa3 S R
S T 519, AL T RIERFL T B LAMP Gy i,
POTIE R R, HAST SO, RSy, mlfE
N RIERAL T RIS T2 —. LAMP HEC T Se i B
FRRAETT I, K R A, RABE | SR, R R
G 5 AT 9 I AT R BRI T T

4 ZERIE

LAMP J&—FlrF A Pf st AR, APk . i
W, Pl AR, B AAEESIYIITHHE. 515
Y, MRBAME SR o 1 A B Y D R PT REAT AR S
BRI UAE, ARRE R AT R S 5 1 R AR
AR, BTREE 205, MRS S LAMP ™~
YIRINAG 5C, LAMP REUEE R, TF i i 78 5 i il U e
T, H T I R PRI Oy 5, e N R A
HNB Qb AL 55, RETE—EFEE BRI TS G i )
M, BEFE AR, RS G LAMP (A SIS P
BRI U] B e Ah, BT LK LAMP 5 B BRI
Wk LAMP 50t i 456 F T8 i 2 A, 107
PR RES 9 | il LAMP SR st i,
i S48 H T I AL, 3 T DU T BRI AG I, Ay o i 2 4
5 24 10 BRG0P AR T R B R T B, s
LAMP 54 i) 37 2hi 46 45 (lateral flow dipstick, LFD) ],
¥ LAMP 55 IR 4 S A NT B R4S 4, #57 LAMP-LFD
TR TTEE, 1205 1 R WU w6 RBR AR I 25 2R
59O PCR E—3, M TGRSR K KGR TR 5
B IE], AT AR R N AR BN ZE R, B O s U T
AP A O LAMP 3 BT BRI, AL DA SRR
N A B AR T B A S, BT LU TS Y i W . TR,
YRR P INGE, AR THRA AL T AN 2R T . It
Gb, AT GAK A | B SE  FAER AR AL AP, R
W FANAN AT LA 2404/ LAMP (74 57 P90 FL, S 30 v
W3 W] LIS LAMP S & {8 517 .

g5 L, HEA B LAMP PUs R ik, A
W A . AL D L TR R N RO LB AR, AT L PR LY
RO FLE, A RBUE R R POE SRR, TR
WIE R ERA . AR IRIT S A X,
A DCHBRIR TR . B Ay, Rk R R AR A
ARORRE . BEH LAMP AW G S5 HAB B R AL &, 75K
SRz AR TS T IR RGN . B AT, T ARAG I |
NI DA RN SANE | SRR AR S 2 A T
14 1 FH Rl 55 o



288 B2 4 TR ARG I 2 4 %16 &
SE M (1] M, BAEdE, 2435, S 5qr S A i 5 H AR 09 0 P BB

(1]

[10]

AP, TR, EPAFE, SE. AP0 SR A TSI B AR B
JE[I]. FN U150 A, 2017, 36(5): 2015-2022.

PENG DD, ZHANG YM, SHU CW, et al. Research progress on the
molecular detection techniques of plant pathogenic fungi [J]. Genomics
and Applied Biology, 2017, 36(5): 2015-2022.

PSR, KRBT, FRE, F MARBARSIRRELFELTR
http://www.nmdc.cn/macrofungi/ | 2% [J]. & 4 2% i , 2022, 41(6):
899-905.

HE MQ, ZHU XY, LI TH, et al. Macrofungal classification system and
information platform http://www.nmdc.cn/macrofungi/ is launched [J].
Mycosystema, 2022, 41(6): 899-905.

HEW, BHILR, B, % PEHRMRRIEE R R
GiAAR[T). AR, 2021, 40(4): 770-805.

DAI YC, YANG ZL, CUI BK, et al. Diversity and systematics of the
important macrofungi in Chinese forests [J]. Mycosystema, 2021, 40(4):
770-805.

TiFE, W, TEH, % 20112017 FXEE WA P EH
Hr[o]. WAEHENE, 2019, 33(10): 84-86, 97.

WAN R, LIU ZT, WAN QQ, et al. Analysis of wild mushroom poisoning
in Yunnan Province, 2011-2017 [J].
33(10): 84-86, 97.

LK, R, W BE RN PR [J/OL]. AP
2%, 1-7.[2023-10-22]. DOL: 10.7507/1002-0179.202309217

MA CM, PENG AIH, CAO Y. Research progress of amanitin-containing
mushroom poisoning [J/OL].
[2023-10-22]. DOI: 10.7507/1002-0179.202309217

HE ZF, L1 XH, FENG M, et al. Wild mushroom poisoning: A case study

Soft Sciences for Health, 2019,

West China Medical Journal, 1-7.

of amatoxin-containing mushrooms and implications for public health [J].

Toxicon, 2024, 240: 107639.

SR, A, ks, 5. BEVEDURBRG T & 8 e LR
B/ Z A0 A B B B AY R BF 5% OF 8 (/0L & & BR A, 121

[2024-08-04]. DOTI: 10.7506/spkx1002-6630-20240407-049

LV JX, GUO MY, ZHANG HR, et al. Research advance in the preparation
and modification of magnetic nanomaterials and their application in
[J/OL].
[2024-08-04]. DOTI: 10.7506/spkx1002-6630-20240407-049

s, WL, MR, S B SRR ORI R M DA,
Wb AR SEHESE[T]. 5 L2 TR N4 4R, 2018, 9(23): 6082-6089.
YANG J, HU JJ, BAI XZ, et al. Research progress of loop-mediated

mycotoxin detection and removal Food Science, 1-21.

isothermal amplification technologyin rapid detection of pathogenic
microorganisms [J]. Journal of Food Safety & Quality, 2018, 9(23):
6082-6089.

k&, XIEA, FEY. BN FERT BB SR )]
AN, 2019, 10(18): 6124-6130.

ZHANG M, LIU BL, GAO ZX. Research progress of loop-mediated

R

isothermal amplification technology [J]. Journal of Food Safety & Quality,
2019, 10(18): 6124-6130.

NOTOMI T, OKAYAMA H, MASUBUCHI H, et al. Loop-mediated
isothermal amplification of DNA [J].
28(12): E63.

Nucleic Acids Research, 2000,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

JEII]. ) R4 FRE, 2019, 46(4): 116-123.

XU C, LUO HJ, LI YF, et al. Application and progress of loop-mediated
isothermal amplification technology [J]. Guangdong Agricultural Sciences,
2019, 46(4): 116-123.

Rk, EIF, Refh, & ZEAN
W ARTETR, 2017, 28(2): 217-221.
LI S, WANG YS, YU HW, et al. Development of the multiplex loop-

SAFRY BRI BT ).

mediated  isothermal amplification Letters in
Biotechnology, 2017, 28(2): 217-221.

BiES, EVE, TKRE, 55 LAMP BORMGYRL BRI 5T ik
Pagl 244, 2018, 30(12): 60-65.

JIA XM, ZHAI H, ZHANG Y, et al. Research progress in dyes and

technology  [J].

JE[]. 1L

additives for lamp technology [J]. Acta Agriculturae Jiangxi, 2018, 30(12):
60-65.

AR, FEEZL, XS, . FR TSR LAMP A 7 i a g
3. [JOLL. H [H & B R %, 1-10. [2024-09-21]. DOI:
10.16656/j.issn.1673-4696.2025.0013

FAN YY, WANG JY, LIU YB, et al. Establishment of a lamp detection
method for Clostridium perfringens in sheep [J/OL]. Chinese Veterinary
Science, 1-10. [2024-09-21]. DOI: 10.16656/j.issn.1673-4696.2025.0013
EITCIK, EEM, PREE, 55 K" PR M LAMP G 5 vk
RIEAR[T]. BRI, 2017, 33(6): 313-320, 247.

HU YQ, HUANG YP, LI FX, et al. Optimization of loop-mediated
isothermal amplification methods for the detection of Mbrio
parahaemolyticus in aquatic products [J]. Modern Food Science and
Technology, 2017, 33(6): 313-320, 247.

FH, BT, BRASY, 4. AR S Ak A Pl I B P AR ER A
AR I PG I SRR P AR S T AR,
2022, 38(1): 108-119.

TIAN Z, ZHENG QY, MA LD, et al. Establishment and application of
visual lamp methods for quick detection of Vibrio splendidus in aquatic
products and water [J]. Chinese Journal of Biochemistry and Molecular
Biology, 2022, 38(1): 108-119.

FRIETE, SR, BURAS, S ATAUEER A S AR AR I A g e R
B R RIIR A R ] B S BRI 2R, 2022, 13(23):
7598-7604.

ZHANG PF, ZHANG M, RUAN FQ, et al. Determination of Shiga
toxin-producing Escherichia coli in milk by visual loop mediated
isothermal amplification [J]. Journal of Food Safety & Quality, 2022,
13(23): 7598-7604.

BRZLES, Fif, Ff, 5. JET A SRR 1 i G P
RYEENT[J]. ARIC Oz S IR, 2021, 28(5): 847-852.

OU HL, WANG Y, BAI J, et al. A rapid detection method of Shigella
Labeled

CERUWIRFS

based on loop mediated isothermal
Immunoassays and Clinical Medicine, 2021, 28(5): 847-852.

FNG, Avfl, EIEM. BTSSR D HEBOAR PRI i 55 5% B
PR AL R W R[], )M R R 2244, 2021, 49(2): 89-93.

YIN XM, XI L, WANG ZW. The Application of loop-mediated isothermal

amplification [J].

amplification in positive blood bottles for the detection of seven common
pathogenic bacteria [J]. Academic Journal of Guangzhou Medical

University, 2021, 49(2): 89-93.



%4 Balie, 28 30 AR BORTE IS I b (9 St 289
[20] el T, TKIRSE, AF. BTYOCR TR SR FAFRY 1Y 2017, 7: 42737.
G £ 5 PRI 4 00 28 9 7 5 F R[], Bl A R R 24 4R (3071 SRR TR 14 FH R0 245 1 B R = 5L B3 25 1y PRSI e A F
2023, 14(18): 103-111. F¥[D]. HiMM: WA, 2019.
CUI J, GAO ZH, ZHANG XB, et al. Development of a method for the ZHANG SY. Study on field resistance of bakanae disease to fungicides
detection of foodborne hepatitis A virus based on fluorescence and and rapid detection techniques of rice three fungal diseases [D]. Hangzhou:
visualization loop-mediated isothermal amplification [J]. Journal of Food Journal of Zhejiang A & F University, 2019.
Safety & Quality, 2023, 14(18): 103—111. [31] WK, S, X, 55 TR FOK LR F AL DB R AR 1 E
[21] AUNZE, W, RGN, 5. AR EtEEYS s LAMP-LFD Kl Jrik FEHERT]. TTHAO R, 2024, 52(4): 23-30.
ST S WA I [J/OL). & S BE 244k, 1-15. [2023-10-29]. DOI: PU X, WU MH, LIU F, et al. Research progress on the biological control
10.11843/j.issn.0366-6964.2023.11.02 effect of Bacillus sphaericus on fungal diseases of maize [J]. Jiangsu
ZHENG RW, HUANG T, WU DY, et al. Establishment and preliminary Agricultural Sciences, 2024, 52(4): 23-30.
application of LAMP-LFD detection method for bovine viral diarrhea [32] XUWEE, BREFIC, FBF. JET ARG 1S BOR 1 BOR €4 doft T
virus [J/OL]. Acta Veterinaria Et Zootechnica Sinica, 1-15. [2023-10-29]. ALK I]. v E A 2B iR 24, 2020, 36(5): 795-801.
DOI: 10.11843/j.issn.0366-6964.2023.11.028 LIU XF, CHEN RY, ZHENG Y. Visual detection of entomogenous fungi
[22] FERHPH, 5k40%, XUHHL, 55 LAMP 3Rl rh 4 8 (0 A A ek | Isaria fumosorosea by loop-mediated isothermal amplification technology [J].
ROTEYDTIEMKBATE O517:H[I]. & 5258, 2017, 19(6): Chinese Journal of Biological Control, 2020, 36(5): 795-801.
381-387. [33] ZRBH, 3K, BE3C, 4% 2016-2018 40147 8E 8 s SRR T 2 4
FAN YY, ZHANG QF, LIU YY, et al. Detection of Saphylococcus aureus, M. TR BE 1 R 2% A, 2021, 37(7): 982-987.
Salmonella typhimurium and Escherichia coli 0517:H7 in milk by LAMP SONG Y, ZHANG Y, CHEN W, et al. Epidemiological analysis on
[J]. Food and Drug, 2017, 19(6): 381-387. mushroom poisoning events in Sichuan Province from 2016 to 2018 [J].
[23] BEWER, TRIRNL, FofE, 45 SRR 4 BIERA SEEY RGNy 20 Journal of Preventive Medicine Information, 2021, 37(7): 982-987.
HENL[J]. R BER, 2023, 53(3): 285-291. [34] A3, AREE, FHEIR 2020 AR PUJIAE 05 ag dih B s BP0 0],
XUE XY, ZHANG ZX, JI J, et al. Establishment of LAMP method for BB 227, 2022, 49(5): 922-926.
detection of fowl adenovirus serotype 4 [J]. Chinese Veterinary Science, CHEN W, LIN L, TIAN YQ. Mushroom poisoning outbreaks and
2023, 53(3): 285-291. toadstool species in Sichuan [J]. Modern Preventive Medicine, 2022, 49(5):
[24] BXIAWL, WhwLHT, M, 45 PR AERY RO POHUGI A P4 922-926.
ERIEERE]. P EEYSESE, 2016, 22(1): 57-61. [35] VAAGT F, HAASE I, FISCHER M. Loop-mediated isothermal
ZHAO YM, MAN CX, QU YY, et al. Rapid detection of Staphylococcus amplification (LAMP)-based method for rapid mushroom species
aureus in raw meat samples by loop-mediated isothermal amplification [J]. identification [J]. Journal of Agricultural and Food Chemistry, 2013, 61(8):
Food and Nutrition in China, 2016, 22(1): 57-61. 1833-1840.
[25] BUMERS, AR, FOP, SF SCRPOEIR FAFRY HEORK AL [36] waid, A, TRIE, & TN FERY HEAR PN ST &
E@ﬂl&#sﬂ@ﬁ@[ﬂ. AHFRIE, 2016, 37(6): 184-189. FA[I]. B S AR A4, 2022, 13(20): 6503-6510.
JIA YJ, FU BY, WANG Y, et al. Detection of Bacillus cereus in milk by GAO J, WANG N, ZHANG J, et al. Rapid detection of Peziza badia based
real-time fluorescence loop-mediated isothermal amplification method [J]. on loop-mediated isothermal amplification method [J]. Journal of Food
Food Science, 2016, 37(6): 184-189. Safety & Quality, 2022, 13(20): 6503-6510.
[26] TRICC, REH, BEM, 55 SRR BAR A L] & [37] #TUR, B, MR, 5. AN SRR S EAR PTG
WLEIRPEBORTAL]. £ BRI, 2021, 12(2): 546-551. PRSP EELT). PHIBIFST, 2023, 21(Z1): 207-213.
XU WW, SONG HY, LIANG YL, et al. Detection of common food borne JIANG ZJ, LONG P, HE ZM, et al. Rapid and visual detection of Lepiota
pathogens in different dairy products by loop-mediated isothermal brunneoincarnata based on loop-mediated isothermal amplification [J].
amplification [J]. Journal of Food Safety & Quality, 2021, 12(2): 546-551. Journal of Fungal Research, 2023, 21(Z1): 207-213.
[27] E—BE INIkA, A, A5 B SAFRY AT R FE R [38] fIE%. 3T R -G A5 54 PO YOG I 1 4 R T 2 G 8 1 B
BB FHERIR ] TEIRRLARY:, 2024, 52(7): 17-24. FE[D]. Kib: HIsImE R, 2016.
WANG YB, SUN HX, SHI PX, et al. A review on the application of HE ZM. Loop-mediated isothermal amplification (LAMP)-based assay for
ring-mediated isothermal amplification in agricultural disease detection [J]. rapid detection and identification of lethal amanitas [D]. Changsha: Hunan
Jiangsu Agricultural Sciences, 2024, 52(7): 17-24. Normal University, 2016.
[28] EjEAE. A HX R E SR E LAMP JUd KA R WAL [D]. MAE: [39] MUIEE. FREERGE SR BRI B R 1 R AR R AR FSE (D). Kvb:
AR, 2021. IR IVE 2, 2019.
WANG GH. Establishment of LAMP rapid detection system for apple HE ZM. Isothermal amplification detection for lethal amanitas and the
diseases in Yantai [D]. Yantai: Yantai University, 2021. diversity of toxin genes in amanitas mushrooms [D]. Changsha: Hunan
[29] GHOSH R, TARAFDAR A, SHARMA M. Rapid and sensitive diagnoses Normal University, 2019.
of dry root rot pathogen of chickpea [Rhizoctonia bataticola (Taub.) Butler] [40] LONG P, JIANG Z, HE Z, et al. Development of a loop-mediated

using loop-mediated isothermal amplification assay [J]. Scientific RepoRts,

isothermal amplification assay for the rapid detection of Russula



290 B i A TR A I 2 516 %
subnigricans and Russula japonica [J]. Frontiers in Microbiology, 2022, method [J]. Journal of Clinical Laboratory Analysis, 2009, 23(2):

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

13: 918651.

GAO J, XIE RB, WANG N, et al. Rapid identification of Amanita
citrinoannulata poisoning using colorimetric and real-time fluorescence
and loop-mediated isothermal amplification (LAMP) based on the nuclear
ITS region [J]. Food Chemistry: Molecular Sciences, 2022, 4: 100082.
WANG N, ZHAO ZY, GAO J, et al. Rapid and visual identification of
chlorophyllum molybdites with loop-mediated isothermal amplification
method [J]. Frontiers in Microbiology, 2021, 12: 638315.

SCHT, BREBE. RYB SRR BIBELR RR ] TR AR, 2019, 21(2):
142-146.

WEN L, OU ST. Current status and prospect of the research on the
Amanita [J]. Journal of Military Surgeon in Southwest China, 2019, 21(2):
142-146.

WAL, T, T, AF WELHL XN ST BRI MU FL TR I
TAEI]. I RAIRAY A, 2024, 42(8): 628-633.

HUANG WC, TANG ZG, LIANG 8, et al. Survey on the detection ability

Lioallll:=p]

of fungal infections in public medical institutions in Huaian area [J].
Chinese Journal of Clinical Laboratory Science, 2024, 42(8): 628-633.
JRET, ThiE, A, AF. N ORHE DL ECEE S S TR R AN 2 S BT
2T I]. P B ARG, 2024, 19(2): 138-142.

GONG XX, MA Q, YU D, et al. Analysis of common fungal infections
and drug resistance [J]. Chinese Journal of Mycology, 2024, 19(2):
138-142.

CHOOPARA I, TEETHAISONG Y, ARUNRUT N, et al. Specific and
sensitive, ready-to-use universal fungi detection by visual color using
ITS1 loop-mediated isothermal amplification combined hydroxynaphthol
blue [J]. Peer J, 2021, 9: €11082.

AHMED SA, VAN-DE-ANDE WWIJ, DESNOS-OLLIVIER M, et al.
Application of isothermal amplification techniques for identification of
madurella mycetomatis, the prevalent agent of human mycetoma [J].
Journal of Clinical Microbiology, 2015, 53(10): 3280-3285.

TATIBANA BT, SANO A, UNO J, et al. Detection of Paracoccidioides

brasiliensis gp43 gene in sputa by loop-mediated isothermal amplification

[49]

[50]

[51]

[52]

[53]

139-143.

LT, A, 8. SET I SAFRY RO BORPEAG
USCHRE A ik B B 1 VR B SL (D). b AR A U A AR U 2,
2024, 42(2): 234-241.

JIANG N, BAI J, LI P, et al. Establishment of a rapid detection method of

7};\/

mosquito-borne dengue virus based on loop-mediated isothermal

amplification microfluidic chip technology [J]. Chinese Journal of

Parasitology and Parasitic Diseases, 2024, 42(2): 234-241.

KAGH, FBICT1, RT, 55 HA- PRI RY LG SR gURBAR T
BFA VTR IAD]. BT EE, 2021, 33(6): 492-495.

ZHU CX, ZHENG WL, WU MM, et al. Rapid screening of Salmonella by

flow

33(6):

loop-mediated isothermal amplification combined withlateral
dipstick [J]. Shanghai Journal of Preventive Medicine, 2021,
492-495.

BHER, R, WEA. NSRRI BOR § R S [].
FHCG R, 2021, 53(2): 119-125.

XIE JR, KOU ML, MIAO HS. Latest progress in research on
loop-mediated isothermal Animal
Veterinary Medicine, 2021, 53(2): 119-125.

XA, %%, Wi, A AR I AK I 7 5 BBk
[J/OL). EP [EPNE=E:S ,mfrﬁ i, 1-8. [2023-04-13]. DOI:10.3969/
j.issn.1002-2694.2018.00.068

LIU YD, LENG X, SHI K, et al. Advanced of the detection method of
[J/OL]. 1-8. [2023-04-13].
DOI:10.3969/j.issn.1002-2694.2018.00.068

Z%, SRR, X5k, 4F. SRR R SR BOm B h
HEFE[D]. £ A TR AN AE 4R, 2023, 14(5): 173-182.

amplification [J]. Husbandry &

LAMP Chinese Journal of Zoonoses,

HIBTIES
QIN AL, ZHANG MJ, DENG FJ, et al. Research progress of isothermal
nucleic acid amplification techniques in the detection of foodborne

pathogens [J]. Journal of Food Safety & Quality, 2023, 14(5): 173-182.

(st 24 Kufh)



