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B E: BR AR, PR, Sl i AR T B DNA SRBURIAM T 5k, R TN 7 AR S T
& J] 1 M i (deoxynivalenol, DON)%JJ ‘7’33@35‘(7)?‘41}?%0 ik ETRERAEE AR, TR T —MRERE P E
TH DNA P 3BT 2:— A B LE B2 80 (sodium  lauroyl sarcosine, SLS)EERTE:, 254 R R H 520 2668

2 B A 4% 2 S0 5 (quantitative real-time polymerase chain reaction, qPCR)MIHIH 45 PCR 2 (droplet
digital PCR, ddPCR)EEST /N2 1 3- £, Tk 3 Mo 46025 i 4 ) 11 M 2 (3-acetyldeoxynivalenol, 3ADON) A 15-Z, Bk
Tt 42025 T Bl T B 4 B (15-acetyldeoxynivalenol, 15SADON)FIF = DON & R AL HIGk T 0 AR S T 2 &5
ST, X HERBGICR AT T IRAE IR T IR E 2021 AEHURSR/NEE P DON g TT R T ek . R 5
75k d = H KL IR AL £ (cetyltrimethylammonium bromide, CTAB)#: | AEZCEHRF & w27 St L g, A
WFFTHENT Y SLS WESR A RRIS FEICT K, Bea A BB a TAE, AR /N T 1 he XSRS G
AR ERIBA AL, X SADON 1 15ADON Ab~# AU T T A $ A 5 22 8 CTAB ¥ | BE SRR & 8
WEESR, I HRERTHRER &, EX 2021 4EBCRM 120 AS/NEREM IEINEE R 2R, 7 DON #ie /]
B E Yt Y DON 2 2 /KOF-2Z 18] FAT B 3 (A DCHE(P<0.01) . 4538 SLS REBKILIE I T MBI 24 iR AT
FEa R IO DNA, #Ef IR | SRR, 915 SEURAE AR 1 431 LE W) 27 v o S A I 755K
KA. LA DNA $2HG BEEE; MR B SIEHIHGERE, Sk1M
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fungal DNA from grain substrate—sodium lauroyl sarcosine (SLS) magnetic bead method was developed.
Combined with the 3-acetyldeoxynivalenol (3ADON) and 15-acetyldeoxynivalenol (15SADON) in wheat established
by quantitative real-time polymerase chain reaction (QPCR) and droplet digital PCR (ddPCR) 2 kinds of methods for
analysis of chemical Fusarium producing DON toxin and Fusarium graminearum complex, the extraction effect was
verified and the contamination level of DON producing Fusarium in newly harvested wheat in 2021 in China was
analyzed. Results Compared with the cetyltrimethylammonium bromide (CTAB) method, column method kit and
magnetic bead method kit, the SLS magnetic bead method established in this study needed no water bath heating in the
cracking process in about 1 h with the automated extraction equipment. The SLS magnetic bead method performed best
in the extraction rate of the Fusarium graminearum species complex among the DNA extraction methods mentioned
above, and the extraction rate of 3ADON and 15ADON chemical types of Fusarium had no significant difference from
the CTAB method and magnetic bead method kit, and was significantly better than the column method kit. The
monitoring results of 120 wheat samples harvested in 2021 showed that there was a very significant correlation
between the biomass of DON producing Fusarium and the level of DON toxin (P<0.01). Conclusion The SLS
magnetic bead method is suitable for extracting fungal DNA from grain samples with complex matrix, with simple

operation and high extraction rate, which makes it easier to meet the requirements for accurate quantitative detection

of molecular biology with large sample size.

KEY WORDS: fungal; DNA extraction; magnetic beads; grain; deoxynivalenol; Fusarium
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5 420 5 )6 ik U1 T 445 B (deoxynivalenol, DON), S FRAX
MR, ENEPR R REENEESERY, BN EE
Ly e R 41 A O i A, FEX IR E T A 1 FR AR
HER), FRE GB 2761—2017 (£ &4 F 5 bRiE i h I
PR PR ) XA S A BR 5 1000 pe/kg, S
L EHP S DON A5 R A9 ) 3w & A B (Fusarium
BHETIHE(F.
pseudograminearum) . ﬁ@%ﬂ([’. culmorum)%[zw], H
i FGSC TR /N v 297 DON B, 2 4w T
/NAZ DON B 2 B2 i 5 b 0 H i G 7 R LA . 73 4h,
77 DON #it JJ W AEA L AR ik 2577 A 3-SR A8 5 )
5 J] 1 45 5 (3-acetyldeoxynivalenol, 3ADON)={ 15-Z. /5
T8 48025 JE Bk 7 T 4 B (15-acetyldeoxynivalenol, 15SADON)F
Fhib =B8R AT AEY), PRILSCK ™ DON ST 4
3ADON Al 15ADON FiFh R AL 2= R0 7 fi# 7 DON 4
TIRAF BRI ZE R, X5 /INAZ B %I Al DON 45 3 HLAY
g M,

ABFFT R, /NE 7= DON 4 71184 4= ¥ & 5 DON
TGYIKE YIRS, i, XN H T DON #E )]
PARPSFIAE Y REEAT W, IR T3S DON SHIK R,
AT LUAHT B A8 R TP LR R 4% . B AT™
DON #j JJ B 1) 58 - i =X 2 I (polymerase chain reaction,
PCR)E Al H AR 2B A, BT b 2R 0w M 51k
HE1T DNA $2HL, M40 A8 U 25 1 43 0 MILAE B CR B /4
D7)« JCHLHE I (RRAT ) 0 A 4 0 (1 A S ) ),

graminearum species complex, FGSC)®, i

BEWE L . BIARE, BEREMK. TR R A MR
FRPEARTR], TSR LS54 . DNA 2548 8 1 M 2 5ls
DL PR A E M A Al iR R, A REARAS M & 1) DNA,
AR, HETREERIHTE DNA ZifbiBus R e vz m
AFEAS, 55 RO EAH e, #EBRTETow ) Z T
TE . B ERE, AR IR 04 1 R T S B H sk
HEE: DNA glifbl" "7 B B AL REERTE DNA $2 G
GRE L, BIRBCT R AR T L s s . EH
2 M. MEVR . PRV, RRE. ANTE . EH . AESEEA,
# A HA—ERERN . REREMR LI AR
SR R BUGRAG HAR A 1 2T LB DNA A B afiffi
T _E 2 A WY A e # L DNA #RBGR &, K,
HWETFE—Rp i, Pk, &, Sl ati) DNA $2I
Jrik, AT R B RS o1 A 2 R 5 2R

AR FEANET SRR L RRE S I & TR . SRR IA &R,
[RI IS FREBR A AL FE AR, Ay —Fh B . il A
7 DNA #2507z, 10 F /N4 7 DON 4 J1 T 15 YLk
W58, MAJEIFREFS DON #j IR ELE 1 S 75 Y o3 A B
AR A 5 B SR
1 #MR5RE*%
1.1 w5

INZERE R R TR /N F 7 Xl R L AR 2 3 A
HiX 2021 FFICERAG/NE, it 120 1, BEGAFESL 40 H

i Je PRAE B F
WEERIEAEY) LN 20 DNA $2BUGR & . DNA secure #77Y
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TP DNA BGOSR & . 2 M K #9820 mg/mL).
ZRH R A I H SRR R (Tris hydrochloride, Tris-HCI, pH
8.0). WZHHILEREE A (ribonuclease A from bovine pancreas,
RNase A, 10 mg/mL) ., 1xTE ZZ Ml [ RAREARHL AL A
FRAW; A%EEr(20~40 B)CREHOGERE ML TR,
HHEEBILZ R 8 (sodium lauroyl sarcosine, SLS). /<%
= H AL 87 (cetyltrimethylammonium bromide, CTAB),
SRERI, KR, FkpE. S Grira, Ligd
FEMAALRHECA BRA R, EA kAN, mhil 80, L TR LR
ZEN oK CEEGHETEE, TEReAE TR A PR ), e- 2R
E IR (e-poly-L-lysine, e-PL)(_L IR M- A= 8L+ A B2 Al);
PEG 8000 ®Z —Fi(AEYHARES, b Bikrl 4
FRZw]); DNA 2B R (R YRR R A ), &
TGtk e, FEER KRB (P ED A RAF]; Premix Ex
Taq™ Probe qPCR[FAEW T #2(Ki%) A R Fl]; ddPCR T™M
Supermix for Probes (no dUTP)(3 [E Bio-Rad A wl); S fbkE
R FE G TR TR TR (5 M Vg A 2R Wy s 2 T ARG FRZA 7] ); DON
(100 pg/mL), DON [d] fii % P b5 (P°Ci5-DON, 20 pg/mL)
[ROMER [EFR5 5 (ALa) A BRA WY, a2 kb 3 FhEfieER
AT AR HERI R [GBW(E) 100817, DON AR#E(H 0.97 mg/kg,
AHE R (=2)H 0.13 mg/kg](H ZHE IG5 R RL:
WHRBE)

1.2 UFB5&&
JXCL-6K =4 B OO (RSl 2 R
PR\ ); Auto-Pure208 4 [ 1A% R IZ UL (W N B AL 28

FRZyHl); Nanodrop 2000 fifa 54N Y611, UltiMate
3000 PLE A (Y . Q-Exactive PURKAT/FiHL 7B B =43
HEFE{U(ZEE Thermo Fisher Scientific /2 H)); CFX96 Touch
SERF O ER PCR Y. QX200 =T PCR X (EH
BIO-RAD Awl); VX-III ZE RHERZ AL R R
3], IXYM-0510 WS A ( F 4 £ Sl & S A BRA A );
MS3002TS/02 KV-CREEE 0.01 g, B P-4 H 228 ).
1.3 XWHE
1.3.1 HSmara®

FREL 6.0 g /N Ky 50 mL B0, M 6.0 g £ 5500
30 mL Jo R A B ER 7K (0.85% NaCl)F1 10 pL itk 80, ‘& i
FERZ A E IR 4 min; FIRFHE 20 min J5, HH L
W E T 0% H, 8000 r/min B0 15 min, 7 Fi;
W S RIR M TTIE &R 2 2 mL BHEE .
1.3.2 DNA #&K

SLS fERM:: W& A WA EE F A 1 mL SLS
ZUAHI (2% SLS ., 20 mmol/L Z &P 2,2 — 4 . 50 mmol/L
Tris-HCI. 1 mol/L NaCl, 20 mmol/L e-PL), & F =4i¥%
B DL, HE 18 M/s, AbBH 2x30 s, []FE 120 s;
12000 r/min .0 5 min, ¥ 35255555 2= DNA 4ifbfLik
th, R 1 FURTES AL 2 I AR RLA B R,
¥EE54 W (20% PEG 8000, 4 mol/L NaCl), BEBREIR . 15
PEWE T (3 mmol/L SR HRERIN, 60%Z. ) | i Ve 11 (75% 2
BRI TE S0P, SR JEHaifbfLARE T4 B R4 iUy
His TEEIBER T (R 2).

&1 DNA AR HFLEOLFLR M B IR S R

Table 1 Name and volume of reagents added to each well in the DNA purification plate

fLA7 1 fLAz 2 fLAi 2 fLAL 3 fLA7 4 fLEL S fLI% 6
vl AW {37 S=ER TR 1 THUER 1T TR 1T THUER 1T TE Z& il
FH SR AR I A AR 16 uL 800 pL 1 mL 1 mL 1 mL 100 uL
F2 SEIGERIERCHLIERRRF
Table 2 Automatic nucleic acid extractor purification and collection procedure
I ZFx L RAETE /min W st ) /s LemfE)/min - AHUUL TRAHE(1~10) i /°C
1 HE 1 2 0 0 1600 5 /
2 WGk * 2 0 20 0 800 0 /
3 518 1 3 0 0 800 5 /
4 E MY 1 3 50 0 800 8 /
5 Rk 1 2 3 20 0 1000 8 /
6 Rk 2 3 2 20 0 1000 8 /
7 Ve 3 4 2 20 0 1000 8 /
8 Ve 4 5 2 20 5 1000 8 /
9 VEME 1 6 3 0 0 100 5 /
10 VEME 2 6 5 50 0 100 8 65
11 T 24 1 i 2 1 0 0 800 8 /

T (R IZB R IS4
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WESRIRT & e BRI B 4] DNA $2H0R
G UL B AR ZESR, 1) A PR A BIF S e E 8 in A 26
1T DNA $2HC, 774 A SRR UL EALis 1T
DNA H LI (3R 2), 4] TE ZE0iRE 2 DNA 4
T4 100 pL.

R & % DNAsecure 57 Al 4 3 K 4H
DNA #RIGKF G UL 52K, 1l &4 WA WS & 4%
FE A INAR &R 7 04T DNA #2850, & TE ZhiiE &
DNA {&F4 100 pL.

CTAB % [0 &4 WA DI il A 1 mL CTAB #2
U (2% CTAB. 20 mmol/L Z ¢ PUZ. B8 — 4. 0.1 mol/L
Tris-HCI1, 1.4 mol/L NaCl)Fl 40 pL ZE (i K %A%, & T
WREEAY R BE 18 M/s AR 2x30 s, [a]BE 120 s; 65°CK %
60 min(IAI4ERE 10 min SENRAT 1 R, FIIA 20 uL
RNase A, 12000 r/min &.0> 10 min, ¥ LW, AR
Sy SR (25:24:1, V2V:P), RPBIRAT, 12000 r/min .0
10 min, RIS 1~2 K, B LiE; IWASEEF-20°C
WA R FNEE, EREEIIRA] 30 s, 12000 r/min B> 10 min,
FERRAA, FH 75% 0 CIEERVEITIE 2 9K, T 28, F1100 uL
TE 2% M %% DNA TTIE
1.3.3 DNA K &40

Ju Ffl Nano Drop 2000 fdis 5853656 110l % DNA
BHCRE, LLRAE 230, 260 F1 280 nm 4k 1R G EE
134 S RAZE PCR N

Premix 12.5 pL. T i#5#/(10 pmol/pL)4% 0.75 pL.
BREF(10 pmol/ul) 0.5 uL. DNA fi#y 2 pL, #hKZ 25 uL.
SRR R 95°C, 5 min, fEIRHEHEN 95°C, 5 's; 60°C, 30 s,
40 MER . SIYFIRE FHI L 3,

®3 SIYFIREFS

Table 3 Primer and probe sequences

2%

2 ISl ik

F: ATCCGACATGGCAAACTTAT

ABIRITHEEHE R: AACAGTCGGTTAAGGATAATA  [14]
(FGSC) #4EF: (HEX)-AGTGCAGTTATATGT
GCC-(MGB)
F: CATGCGGGACTTTGATCGAT
3-ADON R: TTTGTCCGCTTTCTTTCTATCATA
Tl TR 1 1 AA
¥4t (FAM)-CTCACCGATCATGTTC
-(MGB) (1
F: TCCAATCATTGCCAGCCTCTA
15-ADON R: TGATGCGGAACATGGTCTGT
Ak 2= e D1 B

%41 (FAM)-ATGAGGGACTTTGACC
AAT-(MGB)

1.3.5 #%& X35 PCR 4
Supermix 10 pL. FTF#E514(10 pmol/pL)% 1.8 L,
REF10 pmol/pL) 0.5 uL. DNA #i47 2 uL, #MEKZE 20 plL,

SV AP ER A 95°C, 5 min, fEFRAERN 95°C, 5 s; 60°C, 30 s,
I 40 NMEI . S RIEE T YR 5L 5 E B PCR
(quantitative real-time PCR, qPCR)#; 1l ,
1.3.6 FHE4&N

FREL S gCRERTZE 0.01 g)/NEMFESL E 50 mL .04
i, A 20 mL ZHE-K-UK S RRIEBOR(70:29:1, V:V:V),
WHENR % 30 min J§ 6000 r/min &5.0> 10 min; % 0.5 mL |
S EARBUKIRS], 1€ 4°C'F 12000 r/min &0 10 min;
i 0.22 wm VUG 20 U8 ML g b WG TR 180 pL
B 20 pL M AECE RS HR 0 AR BE R 3R AR TR 51 )5 E
Rt IR R 3 Rh B EE R M b v

1.4 BERSHR

K SPSS 20 B AFiEAT B Z J5 220007, WA 4 T
BOT LA DNA ARSI S5 R i 22 5 B E 4

2 HREHR

2.1 SLS #¥ki% DNA IREGSRIEIE
2,11 REBGRAE

AR T E R A1) DNA e B Fali R [R], Eiiss
SN PCR 446 %5 J5 B2 10 43T LR 02 0 46 SR i o i 20
S THUE SLS EERI XS /INE P DNA [ IHCR, R
FZIr %t 3 FoASalS Gk /4977 DON i JT 1R /INAZ 1 i
#E17 DNA $20, [FB R 4L CTAB ¥ i i At 20kt
F E ABEER AR A TXT He o AN BTG 25 51
IR 4), 4 PO A RE L 2RA5 ) DNA MR )25 5
%, Hoh CTAB i, 3 Rk b o972 B ik i 20 0
9037.33 ng/uL; HUCRBER I &, PRk E Y
6134.89 ng/uL; AN ERAL, FHRERENA N
783.07 ng/uL. S H . SLS #Bk7: DNA {RBUR AL T h
() K, S35 B e B 29k 2046.53 ng/uL.

BERACHIFGE 3 3 A1 BERD AR 5 & AR R /N B i
A1 T RIARER, AR ARG I B 0 [ s ek > T /N ok i) T
PE, ARARAT A TR AR DTVE TP T AS 1T ik G b A7 7 /N2 S5k 7
I BARBORIS Y DNA PO & A4 DNA, &4 —
FERLA/NE DNA, [HIL, 3k DNA W E =R L et E
7 W A T I SR ICRE T, T AS R AR R L
DNA (HHEHURE 1. SLS W3R it 24 i fb 14 R 51 6 il
YA T PiAe, MW — 2 =Y e-PL, REREIITIAE
ZWIRIE A DNA, Hh oPL R—FIHE TFREZIK,
AN AR A 3 7 R R R AR R A S50 R Bl 2 0 A B (B ) 45
¥, SO 2 2L, 8RR AR A 20 ML 5 A 9 H A
DNA 454, MR B i DNAP 21 7 SLS 2k &
O ORTE NI B, EWIET S min BRI FE 5 58 AL
DNA il .
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Table 4 Comparison of DNA concentration and purity obtained by 4 kinds of extraction methods
SallBNEl WOk i FHME
1 2 3
CTAB i 10628.30+781.79° 7387.40+773.22° 9096.3+854.57" 9037.33
e i FES kRGN & 1325.87+23.67 530.23+42.43¢ 493.10+50.22° 783.07
/(ng/uL) 3737wy 6356.63+46.93" 6211.77£306.58" 5836.27+114.13° 6134.89
SLS ¥Rk 2311.73+173.27° 2222.73+199.12¢ 1605.13+79.81° 2046.53
CTAB i 2.05+0.01 1.93+0.09 2.01+0.01 2.00
FER 0 & 2.10£0.02 1.94+0.01 1.94£0.05 1.99
Az TR0 & 1.96+0.08 1.89+0.03 1.91+0.01 1.92
SLS W3k 1.97+0.01 1.960.01 1.95+0.02 1.96
CTAB ¥ 2.08+0.03 1.90+0.10 1.99£0.02 1.99
e FER R & 2.3440.01 2.26+0.05 2.3420.01 2.31
T R iR & 1.95+0.08 1.76£0.11 1.83+0.05 1.85
SLS fkEk: 2.05+0.07 2.03+0.07 1.98+0.03 2.02

T AT (a~d) R R AR D5 5 0] 19 22 5 .25 (P<0.05), FRih 1~3 A3 5IFonm . . R YuRE; TR,

2.1.2 RIRAE

DNA 4fi 134475 260 5 280 nm 4B G HAg
(Aa60/ A2s0) R HEATITAL, Aago/Ango BIIATE 1.7~2.0, KT 1.7 %
ANEEARERIG Y, MRT 2.0 MERH RNA I5H,
1M 260 5 230 nm AZLWR GRS LA (Aago/ Aaso) 2 M 2 AH XS 41
HIEEFE bR, T2 2407E 230 nm b HA g, filtn
BREMEEE T Zh . 2B, Ef 14 PCR R, B
L Ageo/Aazo BEZEART 2.0, th 3 4 W] IF H, #4RBU 7k
FRAFH DNA B Are0/Azso FIMEIIFE 1.7~2.0 JEREIH, TiXt
F Areo/Arz0, BESRTEAT SR 3 FPEE i DNA #/NF 2.0,
VOB TZ )y T XA i o 2R R B 10 L BR AR ) A, I
BLRIBEAETET CTAB 7ERYRRSD 2. 3 J SLS REERIAHRIUE
Fedh 3 .
2.1.3 H#) DNA #RR%E

W qPCR X457 42 B DNA 251K FGSC.
3ADON fk2:7Jz 1SADON fh 24Tk 1 i (1) 4 1) & (=
5~7)o i, SLS kLN 75 Yevik B /N2 Hh FGSC I HL
IO 3 A X RIS YLk /N R
FGSC M#EHR B EMM T CTAB iR kidn &, 0
FriskA G xe . b IR Yk E /N T 3ADON

5 475 %IZEAY DNA 3 FGSC qPCR #5145 RELE (n=3)
Table 5 Comparison of PCR detection results of DNA
extracted by 4 kinds of methods for FGSC (n=3)

o CtfA

O TAB ™ R ANA BHKAAA SLS A
1 18.82+0.43°  20.39+0.16° 18.36+0.17°  17.81+0.30°
2 2429£132°  22.4241.03° 21.38+0.10°  21.29+0.41°
3 31.13%0.32°  31.19£1.01° 30.12+1.36*  29.48+0.58"

%6 4 W75 AIRENA DNA % 3ADON B4 T]E
qPCR ML RELE (n=3)
Table 6 Comparison of PCR detection results of DNA
extracted by 4 kinds of methods for 3ADON Fusarium (n=3)

" CtfH

Bk CTAB It HeaUkitn & Bedkikikml & SLS Mezkik
1 19.00+£0.09°  21.72+0.17° 19.44+£0.53*  19.01+0.26%
2 23.24+0.43*  24.78+0.03° 23.31+0.34* 23.47+0.40°
3 33.430+0.39°  35.14+0.74° 34.05+£0.56* 32.67+0.58"

®7T 4 FFEIZEE DNA 5 15ADON BB TIE
qPCR & MEEREL B (n=3)
Table 7 Comparison of PCR detection results of DNA
extracted by 4 kinds of methods for 1I5SADON Fusarium (n=3)

" CtfH

i CTAB 7% ML & MEkILRI & SLS mEzkik
I 22132028 23.50£1.09" 21.40+036"  21.53+0.49°
2 23824061 2626+0.12° 23.60£020°  23.40+0.30°
3 2848+0.60° 31.65+0.14" 2832+0.19°  28.63+0.52°

1 15ADON fL2# R TP A BRI 5 2 1 CTAB VR FIRESER
PR R AR, I H B E TR &
FHULERA, SLS #EERM: N TF4525705 DON #R I S A KR
) DNA $ECK, BEREIH AL E i PCR Rl gt R TR
2.2 4 # DNA IREUG AT RZEER

LT 4 Fh DNA $2EU 75 BB B R e K
FUERIEE 8), AMFFTHALA SLS MEERZAF AR T
CTAB AR A0 Gk, (HA ) A (<60 min), H.
AISEEL A sk, SEUA REBR DA G b, B IR AR B2 T,
A A BEAR, (0 SLS BEERIA R R LT KT, XA
W TR ER T T HRE R], BRI AT A AR



%5 51 AR, AE M EE DNA PR R i R Oy i 5 T 119
A S SR S B, AT HE— 2D T BRI R 22, 700 - 20000
filE DNA 42 BCHE i =5 50 600 |
®8 TRIFGERBEREFZMGEEER 4 15000
Table 8 Comparison of extraction process conditions of 500 |-
different methods I ~
3 = ; U] W5 - =< 400 - %
Jrik WA FER/min KIS LB Ak ® 4 10000 2
SLS Bikd: 18 <60 A LA % 300 1 %
wREAR G 24 <60 e AL a) a
AR & 16 >60 N R LA 200 1 5000
CTAB i 5 >90 A AW LA
100 -
23 INEHES DON HITES AT .| {o

N FHASBIFSY 8T () DNA SLS BBk L FI™ DON 4
JIE T PCR (droplet digital PCR, ddPCR)Z3MT ik,
TR 2021 AFYERAT 120 4~/INZ2RESRH FGSC . 3ADON 1k
22U % 15ADON k2= U8R T 1 1975 Yo A= i oA T T A o

F R R DON BRISYE RN 4 4, 47510
<200, 200~400, 400~600, >600 pg/kg(El 1), FGSC MY
£} DON V5t fb i —s(# 24), 3+ H ZF=ZmEA W
TEMAENE(=0.848, P<0.01), HAVRIHEFEAN(<200 ng/kg)
Wk Y FGSC AW 3RS DE, T Hh B R E (200~400 F11
400~600 pg/kg) MBS, IXATRE LGSR ARG C, [F)
FE, 1ZMAEAE 3ADON & 15ADON fL=# R TR A= 4
Rz b R B(E 2B), XFMEER I A R RS
DON 5 QL HEAR b s 2 —8un), JF H - FZ M BA %
BEMAHIENEG=0.942, P<0.01).

ddPCR HiARSE—Fl 34T PCR KMy %), 5
IR DNA 4381250 2 7 o, Bl R 28
05k 14 DNA 4F, SRJ5E 1 PCR 885 el H
5, MRIEIAMA AT AEAS Y H 19 DNA 2 TR,
3 RN T B P AR A AT ARE R, DA X o
PO HAG I 45 SR B A% v R S R v E R AGI  £
PRI, RSB B X R gt 0 %
ARC R T ZA R SR, 76 & 5h S 3 20 T a Rk
FORH . B | A BRI SR,
AN ESLH SLS #EBRIEXS/NEFE L H ™ DON #ik ) i
DNA HA W g3, g PCR Kl 25 R Ae a8
F R R RS Y 7 DON B A i .

3 & i

AWFFE I T RERR A b B AR SR SRR EE# Y T
—FhTCT ISR DNA $2I07 15, BERSTE 1 h Ak,
P | e R AR R R A ELR DNA, SRR
LT CTAB ¥ . HEakilm s fnmi kit &, 45
BRI B9 DON 4TI ddPCR 2345 1w /N AZ Sz
B9 RN 45 R R, 7 DON 1 1AW
DON # R e & itadh—a, WFSE SLS MAEkIaE T
R IR E RS IR E DNA, W 5 L E KRR
A5 TR BRI TR

<200
T <200, 200~400, 400~600 i 37 1 g 2= M\ A b
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