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Screening for AFB,-contaminated corn by specific gravity method
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Abstract; Aimed at the severe contamination of AFB; in corn, effect
of specific gravity separation on AFB;-contaminated corn has been in-
vestigated. In this study, air volume, longitudinal gradient and am-
plitude have a significant influence on separation results. With air
volume 6 000 m?®/h, longitudinal gradient 7°, amplitude 15 mm, dif-
ferent levels of contaminated corn were separated with specific
gravity. AFB; concentrations in obtained heavy corn were decreased
by 21.2% and 38.4% respectively compared with the materials. The

ratio of light corn and broken percentage of corn was moderate. As
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the specific gravity equipment is very significant in grain production,
using specific gravity method to decrease AFB; in corn is practical
and promising.
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il A 1 % (Aflatoxin, AFT) 3 2 /& i 3 i % (Asper-
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oK R YRR AR AR JEURE SR T
TIEE A A O S SR R R BRI G
Y, R R L R R I5 Y AFT 28578 £ ok vh i Wi 3
R0, mENEYEE T RE 6 AKX 279 i E K
FEdh . & B AFT [HYE SN 75.63%, FH 1k HE b F 35 ¥k BE N
44.04 pg/kg, Hi AFB, B 1 28 A7 3k B g, 4 i o
7455001 39.64 pg/kg. i T rb E Y BB E (20 pg/ke) .
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Figure 1 The work principle of specific gravity equipment
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Figure 2 TDQZ-150 specific gravity equipment
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B PR TR M BRI JUTE el K R 1) P AR e, S ORI
PR 22, BB A EOR AR BT R AR AN ARG A
B TR E AL, B 3 H EK-TG-1 Z kit J5 381 5 Oy FE
mo B4 ATHL, 1~5 SRES h AFB, i 5 Bk TR E £
BELME AR =0.996 7), 0] AFB, V5 Je ™ & 19 &
K FFRLAS I A T 1Y LU ) e L R L T A 3E AFB, 15 3 I AT
AR AL T IS A

AR AR A 2T S B A K AT R R K, L B A
SRR BN I BT REAR RR R S R R R B R
M5 B ORE 00V R 58 3 U R e R /N FE L TR
RN A FFE Y R B IR R 2 R R N IR R
(Deoxynivalenol, DON) & 4 7 15 2k ¥ 1FE M 3¢ 56 R 22 )5
el 2 gty iE W 7 DON S 5/ hE TR EL R
HEHRMEFARSE . R R RN A E R R R ™
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Figure 3 AFB, concentrations and thousand seed

weights of corn-TG-1
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Figure 4 Correlation of AFB, concentration and

thousand seed weight
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MR 1AL FE TR E M 3 A KGR, B R K H ] b
AR IMR ETb B R R T 22 0 45 R (F =134.5,P=
0.001<20.05) W] HIEE T T oK H ] 5 XU 8 3 A4 56 . M R
JINE S 0 T b A R DL R B TS A LG R /N R R i
FPRLTEA Wisth 77 2 5 T M B2 h B W7 40 2, /- AR T
BT G A E 25 R AR RN TR R R R W 40 ik Ok
2 R R K B A TR KR R U S O IR L A B TE 07 1A A PR
B3R5 2 B K R ORL A HE 3 T ) BT OB Y O oo R
ZEEOISTS Qg R OK LB R R, HR R OR BRI R ORI
THRELEY LT EHE. GE LRSS Ko Kt /MNEA
FI T8 BT BRI 4 B o B R BIC I S4B XUAE o DR 3 3 32 4
S B 2 KR N K . R KK R 7R B T L 932 iR . R K AT L
V) F 42 4% 45 5 fim g 2

S5 AT Y Kl 6 000~10 000 m®/h i), & J& £
Kt AFB, & i S AW T RE RGBT ROk T AFDB, & i
B DR 8 O T R R A T e DR XL o A Y A R R OK
FPRL T B O ET BE R BT R AR L o, AR TS
AFB V5 Y £k 708 . B ILEEE KR 8 000 m® /h,

1 AARETHEMSERRR
Specific gravity separation with different air volumes
TR /g BREKX : ESP N
FREK BRENR SRR/ % WS/ %
6 000 370£16 19446 2.00+0.05 0.60+0.03
8 000 385423 20446
390£13 230+5

Table 1

Kt/
(m? +« h™1)

1.50+0.04
3.00£0.30

4.0040.03

10 000 9.00£0.10
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B5 RE AFB, 7 % 2 K6 ik 5 2R
Figure 5 Effect of air volume on AFB,-contaminated

corn separation
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2.3 Y\ 151 Fa X Lk E O 43 B9 R I

AR T 24 B (F=77.1,P=0.003<C0.05) ] %
Uy S N RS EON R R 2 SR B N 126N e
OB o 58 o K L ] B HE TRL T B 2 19 (L3R 2) AR R
F KA RLTE 57 T L 59 52 3 B0 R R G el A B o] E BT
OB 1S Sl 1 1 0 K R RL A2 B 1 B T B K A 1) o 7%
S AE 1 B ) R R R TR s g R R OK
LT A2 16 460 7 1 T I 0. A 1) AR X K e e A T
BE R .

x 2 YR E RSB IE
Table 2 Specific gravity separation with different

longitudinal gradients

I 1l i THE /g 2R EK ok
/) EREEK RBREEXR FR/X MR/ %
5 361421 18745  1.0040.01  1.5040.04
7 390416 1964  4.0040.03  1.4040.03
9 392414 25348  7.00+0.03  1.4040.30

OS85 A L AR AR B R R B R A R B Ok AFB,
B SRR ERM. dE 6 . HhmEim oy 5°n L, E
Ji Tk AFB, & i 5 JFOR 22 BOR B3 (P>0.05) , 6 43 3R
AN UA S 5 L B 1] 0 A 38 O TE B R KRR 8] R 3 32 3h 1
BEL 33800, B 5 &% B B B L TE AR R R T,
AFB, 15 Y AFRLIR A 3 T 8 BT Bk A Bt B gl m
(BRI NP U I N 1192 N 1 Rl 2 0 7 S 10 NG 23 B O
e DON 5 e /N2 1) 45 J 22 0 L B 2 1 460 A 1 18 R L e i /N 22
MR L R T R RN E BT 1 DON & 1T L %45 - 54
WFFE R 45 AL R Bk B Gh 1 st b 7°.

6007
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Figure 6 Effect of longitudinal gradient on AFB,-contami-

nated corn separation
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SANIRME T Bl AR 0 A 38 K B BT R OK ) O TR BT
A EKRTHRE LT, EREHREEY LT EH, &R
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R R S 2 NS N Y B N o 1 S N a1 A

16

® 3 ROEX L E 5 EI R

Table 3 Specific gravity separation with different amplitudes

P i/ TR H/g BREX ESPS
mm WREK RBEEK  FR/X B REAR/ 7%
10 367417 20648  4.0040.02  1.50+0.03
15 377+24 211+13 6.00£0.03 2.10£0.04
20 379+12 225419 10.00+0.05  3.3040.31

&7 AT B R R A B OR R BT E oK P AFB, & R
TRER G PRI 10 mm BN 15 mm f 5 R oK o
AFB, & & B3 T M (P<<0.05) . JRIFM 15 mm ] 20 mm ff,
T E K AFB B AL AN B F(P>0.05), k&%
B USSR 41 DON 3 K15 Y /0 4, &k BB IR 1%
WK EFUNERE R TR, GABE SR IS5 1 58 BT /N
PR T BN E T DON R L SRR G RAAE
25, R R H T RE R RN, B P ER SR
YR BEORN ] JRORHAY LY T A3 A A AR 25 R D5 SN AR IR Y SR T 1Y O
SV A FUA T O R BT R A T T 22 50T A Y
B A 0GR R & PR B4 3 Ok AT
ERARMZES . JRIEHN 10 mm H 15 mm W, 58 5 E K
AFB, & 25 B A B 2 (P>0.05) , K b ¥ B4R 18 & 10 mm,

5007 ZE S A ERE LY PN
¥ 400t
=14}
I 3 300t
& s
-5
£ £ 200t
< £
g 100+
o %
10 15 20
]
Amplitude/mm

B 7 3kdEf AFB, 5 3 2 R0 55 5 2R
Figure 7 Effect of amplitude on AFB,-contaminated

corn separation

2.5 EXRIWiEIT

L 43 AFB, 15 4% FOK 19 B A5 42 /< 0T RE 5 3 H b ™ 5
5 YL B A RPRL, BRI BT R K B R R R R K b AFB,
T AR ELAT B R [ B A ORIE 43 i 1 8 B B
2 B EOK I B %, TR A A PR R Y A L 3 OR
L ON A AR I 3 BB AR T R OK ] R T R K
AFB, & & FEORBE R H05 , oR A Lo (3 IEZE Il B i3
WFFEA ) B3R FOKCE TR 19 LG 3 0 0 8028, DU AL L T 0% 4 2
B, IR E FOKTFEREAGRERIT HFRERGERILES.

x4 HERIEEXBSEEE

Table 4 Parameters of specific gravity equipment
A AR/ (m® e b7 B mfis /) C RIE/mm

1 6 000 5 10

2 8 000 7 15

3 10 000 9 20
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Table 5 Results of orthogonal experimental design

- A s BREEK: RBEEK AFB AW LA

JEH/ % Fh/(pg kg™ wx/ % 555

1 1 1 1 0.5 536.0 0.60 1.000

2 1 2 2 3.0 465.2 1.20 0.814

3 1 3 3 8.0 405.6 2.50 0.525

4 2 1 2 6.3 432.7 2.20 0.624

5 2 2 3 10.0 276.4 3.40 0.278

6 2 3 1 7.0 432.5 2.20 0.601

7 3 1 3 11.5 212.6 4.90 0.089

8 3 2 1 9.0 360.8 3.10 0.416

9 3 3 2 12.8 169.4 3.70 0.056

k0780 0571 0672

ko 0.654 0.502 0.498
ks 0.476 0.394 0.297
R 0.304 0.177 0.375

BRHREE NG EP B RRER LA HEE
K AFB, & 8 R MERR R 3 AN ARk b Bk i R ik AT
LA S . AFB IS TR L E k)5, B2 AFB, i35 44 ™
TR I R PR BE MR TR 1k T R T ARIE TR ) A i
B2 TP L3 1T 1Y 32 R U AT AR I I L R kR A
I\ 1] o 7 B R R IR0 TT DU HE R R K B A IR TG Tk 5
TR g 1) 7 43 R« 240 O R OK B 4 S R 196, 2 Vo I E T
ok AFB, & & 43 5 Ry 53.2.50.2 pg/kg. A H 5 R}
AFB, & (57.9 pg/kg) 25 F R K, B I AR 560 86 1 oK B
il AR 5 9 2.0% L 7E 2.0% Lh b, B3 4k £ B2 i
GE A5 T R B K b ] B AR B R AR AL BB 0.4, 5%
i E K AFB, & & FHARME B R ACE RECR 0.4, B K%
BARER/DN AEREHR 0.2, mFE S5 MM LE 1 5MLEE
1553 foc e AR T E K LL B R 0.5 %0 . 433 AT 9 T R K
K AFB, & iy 54.3 pg/ ke, 0 53 BOR AN BLAE AR 415 BIF 52 %8
FE R BT R OK LB I R A 2E A TR IR S BAL A
AB,C,. TEMBHAA T, 5 £ K B35 B H K ik i
B W R I PR A 7 5 2 R B AR A8 S BB AT 25 B AFB 5
P ERI AR .

MR F 5 3SR 6 2o RH . L£REN
FWIFFE & C>A>B, A #l C X iFA 550 (P<<0.05),
B X} 45 500 B 35 5% i (P>0.05) ,

F6 EXRBAEFWER

Table 6 Variance analysis of orthogonal experimental design

Ty 2 KR A H B F P
B IE AR 6 27.445 0.036
A 2 55.216 0.018
B 2 5.004 0.167
C 2 21.116 0.043
"""" Wz 2 o005

2.6 BRSBULERHER

%7 HRIE AFB, 15 Y HE 1) T K 26 1 58I B 1k 2 4
A LT A 4 . BRI 2 [T AN RIS A R OR
BER 40 T D03 TR Ok T AFB, & R 3 R e 1 R
080 K I 43RO A B i F K TG2 ot AFB, W1 &
BERR R R OR R AFB, i 4% 8 F EOK-TG1 4y i 3K
IO R Tk AFB, &k FoK-TG-2 5 R K Lol
FRKTGL - HHBHAELELER. KEE T F
PR 1 43 6 43 FE Pk 5 26 75 e 10 /1 o . K 7 2 75 e P
I AAE 8%~ 1290 S0 HEACR R T A% BF 3¢ b 10 1t 76
SEHL A I B TR R RN 106, 4h AR RUAF L TR
FOR R A BB IR (P<0.05) . HL KRR %M . BLAT
LU A0 5 T B

R7T RUSETEREHLERIER

Table 7 Specific gravity separation with optimum parameters

AFB, &/ (pg - kg™ 1) ) BRE K ¢ Tk
B & 2 B JFURH I %/ Y o o
JERE GG S BEK R/ % W3R/ %
Fk-TG-1  57.9+43.2  45.6+3.7 432.7+13.2 21.241.4 3.041.0 1.20+0.03
Fk-TG-2 103.3+6.1  63.64+5.3 497.6+15.2 38.442.6 8.0+1.0 1.10+0.04
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1 77 HRIE 15 mm, 7E LR SECT L RETS P £ K (AFB &
H57.9 pg/ke) FIE JE 15 YL £ oK (AFB, & & 103.3 pg/kg) 41
JEFRAF 00 T ok AFB, I35 o 21,220 38404, 5%
J K H A E KBRS TR, B O 4 X R ] AFB,
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