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ABSTRACT: Objective To investigate the effect of ultraviolet LED cold light degradation of aflatoxin B, (AFB,)
on the quality of peanut oil. Methods The effect on peanut oil fatty acid was preliminarily evaluated by measuring
the changes of fatty acid, acid value and peroxide value before and after Ultraviolet LED cold light irradiation.
Results Peanut oil treated by ultraviolet LED cold light technology displayed no significant difference in fatty acid
composition and content, acid value and peroxide value (P>0.05), which had little effect on the quality of peanut oil.
Conclusion Aflatoxin degradation machine (ultraviolet LED cold light technology) basically has no effect on the
quality of peanut oil, and provides a certain reference for the actual production of peanut oil processing enterprises.
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Table 1 Retention time, molecular weight, quantitative ion and qualitative ion of 54 fatty acids

JFe e by P B2 1 ] /min srFE EEET(n/z) FEMER T(m/2)
1 TR H R 10.69 102.13 43 102,59,87
2 .. % H e 11.89 130.18 74 130,87,99
3 1R Y 13.73 158.24 74 158,115,55
4 LR i 16.27 186.29 74 87,143,186
5 I — B FH i 17.92 200.3 74 87,200,157
6 2-FJRR P g 18.05 154.21 95 123,139,154
7 - R B 19.87 214.34 74 171,214
8 T =R g 22.14 228.39 74 185,228
9 | D e R Y iR 24.70 242.40 74 199,242
10 M5E-9-F+ Pl g i FRY ki 26.25 241.38 55 208,240
11 LR g 27.49 256.39 74 213,256
12 10~ L9 1R H i 29.18 255.39 55 222,254
13 T SRR F Eg 30.43 270.45 74 227,270
14 9- /MR HH i 31.26 268.43 55 236,268
15 -9~ 75 M R H i 31.79 268.43 55 236,97,268
16 TR H g 33.45 284.50 74 241,284
17 10147 1R H i 34.88 282.46 55 250,282
18 RN T 36.50 298.50 74 255,298
19 -6~/ \ flic s iz FF 1 37.08 296.48 55 222,264,296
20 9 /I TR FH i 37.21 296.48 55 222,264,296
21 SR 37.40 296.5 55 222,264,296
22 JL -6~/ \ B s T FF i 37.56 296.5 55 222,264,296

23 SS9 /\ el T FF i 37.71 296.49 55 222,264,296
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Py R=Fiby 4 B4 Bt (8] /min TR ERET (/) EME T (M2)
24 v AN 2 L 37.97 296.49 55 222,264,296
25 S i Y i 38.54 294.48 67 294,263,95
26 FL-10-0-12-+ /\ Bk IR P 15 39.72 294.48 67 95,294,263
27 -9, 12, 15-+/\Bk = H BR B fik 40.10 292.46 95 79,292,107
28 %9, 12-Mi-15 |\ Bk = Js 18 H i 40.82 292.46 95 79,292,107
29 912, 15 +/\Bk = KR B R 40.97 292.46 79 95,292,107
30 09 IR 12, 15 /B = TR H g 41.16 292.46 95 79,292,107
31 W9, 12 )2 15 +/\ b =Kk ' i 41.22 292.46 79 95,292,107
32 9 KT 12 15 /B =R g 41.74 292.46 95 292,107,79
33 J-9--12, 15- )\ B = IR 41.85 292.46 79 292,107,95
34 N5 9,12,15-+/\ B = H g FF Eig 42.24 292.46 79 292,263,95
35 - JRR R H i 41.08 292.48 79 261,292,93
36 MV RER HY PR 42.15 294.5 79 261,292
37 i 3Gl 42.49 326.60 74 283,326
38 P VHIR Y g 43.28 294.48 67 294,263,95
39 G- 11~ =B A 2 Y T 43.20 324.54 55 324,292,69
40 J-11- R TR FR 43.70 324.54 55 324,292,69
41 Ak H 45.39 340.57 74 297,340
42 M-11-14 — 5% — R H g 45.71 322.53 67 291,322
43 MGE-11.14-17 — R =47 B2 1 Mg 46.99 320.51 79 320,289,93
44 b a1 H g 47.87 318.49 79 289,318
45 Tk =R 48.02 320.48 79 320,289,93
46 o R H e 48.20 354.61 74 311,354
47 M5E- 13- e M 2 Y g 48.93 352.59 55 320,352,97
48 J-13- 2 A 1R R R 49.41 352.59 55 320,352,97
49 i B & T 50.25 316.48 79 287,316
50 =Rk 50.95 368.64 74 325,368
51 Mi-13-16-—+ — T — 4% B fig 51.37 350.57 81 319,350
52 i Uil 53.57 382.66 74 339,382
53 G- 15- -+ DU B A 12 11 1 54.79 380.65 55 380,348,83

54 T RS RR R 56.82 342.51 79 105,342,313
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Fig.l Mass Spectrogram of the 54 aliphatic acid
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H WG AR e, R R T OPAR, 4%54h LED
OGRS 2 min J5, HAER A AFB, & = REA S E Z AR
ZURMIEAE M AFB, F 8 A 20 pg/kg HEK .
3.3.2 Sk LED Ak B85 3% 5 236 A i P 5 b BR 69 %
KRR IATR & A B E F 25 mL BEES @A
R L SRR AT 2 I B A T SR AR B, T
FFJCE 58 A6 BRI S S8 ARG s, 3R 430 1850 .
1550, 1250, 950, 750, 450 pW/em?, “E5MT IS 60 s J5
5 1R BRSBTS fAE R, $ IR 2.3 KBRS IS A
BEIEAT R AL, FHEIR 2.4 @RE-FOG A E, H
Jig R & s AR AL UL 4.
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Table 2 Retention times, relative content of the 11 aliphatic acid in the peanut oil (n=3)

5 G YA £ B4 15 [B] /min AR E 5 7/ % RSD/%
1 T DufER FH Eg 24.75 0.04 2.65
2 + AR PR iR 27.54 0.01 3.18
3 Ry dizGiiH 30.61 10.09 1.95
4 JI5E-9 -7 s iz Y i 31.60 0.05 2.49
5 R -9-T 7SR g 31.88 0.07 3.24
6 L i FR i 33.53 0.12 2.98
7 JIFE- 10~ 475 1R H it 34.82 0.04 3.58
8 -\ g 36.79 7.95 2.08
9 S -9~ )\ IR ! g 38.09 35.35 1.99
10 AV R T S ((Z,2)-9, 121 /\ Bk 45 B2 i ) 40.06 29.68 3.64
11 JGE-9-JFi- 12- M- 15+ /\ e = s 2 FFY i 4222 0.13 431
12 B 42.67 458 2.29
13 -5 - Rl A e HF i 43.67 0.14 3.19
14 G- 11~ B A 12 FH i 43.85 1.95 1.06
15 A kR H R 45.50 0.06 2.65
16 ity it /4 48.40 6.27 2.39
17 2 -13- I TR R R 49.54 0.1 1.97
18 T =R B g 51.05 0.11 4.05
19 i U q R 53.74 2.83 3.95
20 ARk R H 56.28 0.06 3.05
21 ISR R 59.02 0.37 2.08
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PR IR 12 B R Y IR 13 0-5- B i FH i 14 -11-— 1
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Fig.2 Mass Spectrogram of the 11 aliphatic acid in the peanut oil
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#3 TREIHRGIETE T BB A ER
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TG TR RN D T 5 o AL R IR AR, RIS S b
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WidHEES LED BItm B AR AR E] . A
[F] A4 RS SRBE, B AR TR MY | i AR I R 3 TE ] AR Ak
WFoE4s BB, {8 FH4E 40 LED Y2 GRS 2 10 s & 20 min
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Table 3 Aliphatic acid content in the arachis oil under different irradiation time (n=6)

i3 N T) HE ST B )T B IR D R £ /%
o At/ EA
7 10s 30s 45s 1 min 2 min 5 min 10 min 20 min
1 I~ DU FH i 0.05£0.002 0.05+0.002 0.05+£0.002  0.06+0.002 0.05+0.003  0.05£0.003  0.05+0.002  0.05:£0.002
2 R R 0.02+0.001 0.01+0.001  0.02+0.001  0.01+0.001 0.01+0.001  0.01+0.001  0.02+0.001  0.02+0.001
3 TS BRR F E 11.3£0.12 11.2940.17 11.26+0.18  11.34+0.10 11.27+0.19 11.25£0.10  11.19£0.15  11.18+0.14
4 JF-9-HNEEREEE 0.08£0.001 0.07+0.001  0.07+0.001  0.09+0.001 0.07+0.001  0.07+0.001  0.07+0.001  0.07+0.001
5 J-9-F7NImmR R 0.10£0.001  0.1£0.001  0.09+0.001  0.10£0.001  0.09+0.001  0.09£0.001  0.10£0.001  0.10+0.001
6 kiR T g 0.18+0.003 0.16£0.003 0.16£0.003  0.18+0.003 0.17+0.003  0.17+0.003  0.16+0.003  0.17+0.003
7 JB-10-HEMEERFEE 0.06£0.001 0.06+£0.001 0.06+0.001  0.06£0.001 0.06£0.001  0.06+0.001  0.05£0.001  0.06=0.001
8 RWAN 4 3 9.59+0.10 9.47+0.07  9.41+0.09  9.44+0.10  9.46+0.15  9.44+0.11 9.49+0.08  9.43+0.14
9 R-9-1 /R HEE  34.30+0.16 34.44+£0.76 34.56£0.72  34.50+£0.68 34.48£0.30 34.48+0.30  34.40£0.30  34.40+0.30
10 DAL 27.80+£0.11 27.85£0.11 27.85+0.11 27.79£0.11 27.86+0.11 27.84+0.11 27.85+0.11  27.81=0.11
11 Jllﬁi-9-JlIﬁ-12-J(Dﬁ\-15- 0.13+0.002 0.13£0.002 0.13£0.002  0.14+0.002 0.1330.002 0.13+0.002  0.13£0.002  0.13+0.002
F/\ Bk = I R i
12 kR R 4.54+0.11 4.54+0.10  4.50£0.10  4.51%0.11  4.50£0.11  4.51+0.11 4.54+0.11 4.45+0.11
13 W-5-—ABRIGERFER  0.14+0.002 0.14+£0.002 0.13£0.002  0.15£0.002 0.14£0.002 0.14+0.002  0.14£0.002  0.14=0.002
14 JF-11-"FBEIRFEE 1.94£0.007 1.91£0.007 1.90£0.007  1.88+0.007 1.91+0.007 1.90+0.007  1.92+0.007  1.90+0.007
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53 AN [R) HESF S B °F 64 g D TR 7 1 /%
o i aeL B
7 30s 45 s 1 min 2 min 5 min 10 min 20 min
15 kR W R 0.07£0.001 0.06+0.001 0.06+0.001  0.06£0.001 0.06+0.001 0.06£0.001  0.06+0.001  0.06+0.001
16 T TRER W g 6.33+0.10 6.33+0.11  6.32+0.12  6.34+0.12  6.28+0.11  6.31+0.10  6.36+0.10  6.28+0.11
17 B-13- 0.11£0.002 0.10+0.002 0.10+0.002  0.10+£0.002 0.10+0.002 0.10+0.002  0.10+0.002  0.10+0.002
T TRIG TR T R ’ ’ ’ ' ' ’ ’ ’ ’ ’ ' ’ ’ ’ ’ '
18 T =R R e 0.11£0.002 0.11£0.002 0.11+0.002  0.11£0.002 0.11£0.002 0.11£0.002  0.12+0.002  0.11+0.002
19 A PURRER g 2.78+0.009 2.77+£0.009 2.78+0.009  2.74+0.009 2.73+0.009 2.74+0.009  2.74+0.009  2.68+0.009
20 T R R T R 0.07£0.001 0.06+0.001 0.07+0.001  0.11£0.001 0.07+0.001  0.06£0.001  0.07+0.001  0.07+0.001
21 TN ERER H S 0.38+0.003 0.35+0.003 0.37+0.003  0.39+£0.003 0.35+0.003 0.36+0.003  0.38+0.003  0.35+0.003
#z 4 TEREE THEHERSE0N=6)
Table 4 Aliphatic acid content in the arachis oil under different irradiation intensity (n=6)
AN T B S 32 10 g PO 1R 1% 122/ %
T3 G2
3500 pW/em® 1850 uW/em? 1550 pW/em® 1250 uW/em? 750 pW/em® 450 pW/em?
1 Ok 12 F i 0.05+0.002 0.060.002 0.06+0.002 0.06+0.002 0.05+0.002 0.06+0.002
2 + HRER R 0.01+0.001 0.02+0.001 0.02+0.001 0.02+0.001 0.01+0.001 0.01+0.001
3 7 iR 11.52+0.13 11.49+0.10 11.54+0.13 11.32+0.10 11.60+0.17 11.53+0.16
4 JGE-9-— 7 I e FF Tl 0.07+0.001 0.06+0.001 0.06+0.001 0.06+0.001 0.07+0.001 0.07+0.001
5 J-9-F 7N Ja e H iR 0.09+0.001 0.10+£0.001 0.09+0.001 0.10+0.001 0.09+0.001 0.09+0.001
6 LAk R T iR 0.17+0.003 0.17+0.003 0.16+0.003 0.16+0.003 0.17+0.003 0.17+0.003
7 ME-10-—-E H5 % s 0.06=0.001 0.0620.001 0.06+0.001 0.06+0.001 0.05+0.001 0.06+0.001
8 F /B iz FF T 9.36+0.10 9.68+0.13 9.01£0.12 9.75+0.13 9.30+0.14 9.38+0.12
9 J-9-+ /\ SR T B 34.74+0.21 34.20+0.17 34.50+0.19 34.59+0.22 34.67+0.20 33.97+0.10
10 SV 90 PR P TR 27.79+0.17 27.59+0.15 28.09+0.12 27.55+0.11 28.01+0.13 28.00+0.21
11 IB-9JB-12-M1-15- 0.1420.002 0.13£0.002 0.13£0.002 0.13£0.002 0.12+0.002  0.13+0.002
+ Bk = S 52 H ik ' ' ' ' ' ' ’ ’ ' ' ' ’
12 A wkiR R 4.4440.002 4.50+0.002 4.37+0.002 4.55+0.002 4.4140.002 4.47+0.002
13 G -5-— B M PR Y T 0.14+0.002 0.14+0.001 0.12+0.003 0.14+0.002 0.13+0.002 0.15+0.002
14 MBE-11-— B Js 12 HH Tl 1.89+0.007 1.91+0.007 1.92+0.007 1.92+0.005 1.85+0.007 1.88+0.008
15 A — kiR e 0.06+0.002 0.06+0.002 0.06+0.002 0.07+0.002 0.05+0.002 0.06+0.002
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k4
AN TR) R S i B 1 N 5 TR /%
F5 R B
3500 uW/em? 1850 uyW/em?® 1550 pW/em?® 1250 uyW/em® 750 pW/em® 450 uW/cm?
16 s /4 L LT 6.18+0.09 6.24+0.10 6.27+0.12 6.27+0.09 6.21+0.11 6.23+0.10
17 13- dd e T g 0.10+0.004 0.10+0.004 0.10+0.004 0.10+0.004 0.10+0.004 0.11+0.004
18 A= R 0.10+0.002 0.10+0.002 0.10+0.002 0.11£0.002 0.10£0.002  0.43+0.002ab
19 PR R 2.68+0.09 2.76+0.10 2.72+0.11 2.79+0.10 2.70+0.12 2.69+0.12
20 A IRRER P g 0.0620.002 0.09+0.002 0.08+0.002 0.09+0.002 0.0740.002 0.08+0.002
21 SRR T R 0.35+0.002 0.34+0.002 0.37+0.002 0.36+0.002 0.35+0.002 0.36+0.002
VE: AEAR 7 4] LR 2P<0.05; 5 BR 4T 3 500 pW/em® 4Lt 3R, PP<0.05.,
5 KIMNEHETETEERPERNHELN=6)
Table 5 Changes of acid value in the arachis oil under different irradiation time (n=6)
R /(mg/g)
T
wIh A 10s 30s 45 s 1 min 2 min 5 min 10 min 20 min
Fesh 1 1.91+0.08 1.90+0.08 1.89+0.08 1.91+0.08 1.91£0.08  1.90+0.08  1.91£0.08  1.90+0.08  1.91+0.08
BESh 2 1.33+0.04 1.3240.04 1.3320.04 1.3240.04 1.3320.04  1.3320.04  1.3420.04  1.3240.04  1.33+0.04
BESL 3 12.2540.10 12.2340.10  12.21+0.10  12.25+0.10  12.25+0.10 12.24+0.10 12.23+0.10 12.21+0.10  12.24+0.10
FEfh 4 2.58+0.02  2.57+0.02 2.58+0.02 2.57+0.02 2.5840.02  2.57+0.02  2.56£0.02  2.57+0.02  2.58+0.02
FES 5 0.46+0.02  0.46+0.02 0.45+0.02 0.46+0.02 0.45+0.02  0.46+0.02  0.46£0.02  0.46£0.02  0.45+0.02
Fefh 6 5.39+0.08 5.38+0.08 5.38+0.08 5.37+0.08 5.3940.08  5.40+0.08  5.38£0.08  5.39+0.08  5.39+0.08
6 HHNBERTERIEE P I RLERE L (=6)
Table 6 Changes of Peroxide value in the arachis oil under different irradiation time (n=6)
i & ARAE/ (mol/g)
5
UG o 10s 30s 45 s 1 min 2 min 5 min 10 min 20 min
BES 1 0.41£0.02 0.400.02 0.41+0.02 0.41+0.02 0.40+0.02  0.41£0.02  0.40+0.02  0.40+0.02  0.40+0.02
BESL 2 0.24+0.01 0.23+0.01 0.23+0.01 0.24+0.01 0.25+0.01  0.24£0.01  0.23+£0.01  0.23%0.01  0.24+0.01
B3 0.16+0.01 0.15+0.01 0.16+0.01 0.15+0.01 0.16£0.01  0.15%0.01  0.15+0.01  0.1620.01  0.16+0.01
FEfb 4 0.63£0.02 0.62+0.02 0.63+0.02 0.62+0.02 0.63£0.02  0.62£0.02  0.63£0.02  0.60£0.02  0.60+0.02
BESL 5 1.4540.07 1.4440.07 1.4540.07 1.43+0.07 1.45+0.07  1.43£0.07  1.45+0.07 1.42+0.07  1.41%0.07
Fefb 6 0.38+0.01 0.38+0.01 0.37+0.01 0.38+0.01 0.37£0.01  0.37£0.01  0.36£0.01  0.37+0.01  0.37+0.01
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®7 FEKIMNBERE TEEMPERNEIEL(0=6)

Table 7 Changes of acid value in the arachis oil under irradiation intensity (n=6)

fR i /(mg/g)
FE
VIR 3500 uW/em® 1850 uW/em? 1550 pW/em?> 1250 pW/em? 750 uW/cm? 450 uW/cm?
FEah 1 1.91£0.08 1.900.08 1.89+0.08 1.88+0.08 1.89+0.08 1.89+0.08 1.90+0.08
FEah 2 1.33+0.04 1.33+0.04 1.32+0.04 1.33+0.04 1.33+0.04 1.33+0.04 1.32+0.04
FE 3 12.25+0.10 12.24+0.10 12.23+0.10 12.21+0.10 12.24+0.10 12.23+0.10 12.2440.10
FEih 4 2.58+0.02 2.58+0.02 2.58+0.02 2.57+0.02 2.58+0.02 2.58+0.02 2.57+0.02
K S 0.46+0.02 0.46+0.02 0.46+0.02 0.46+0.02 0.45+0.02 0.46+0.02 0.46+0.02
Kl 6 5.39+0.08 5.39+0.08 5.37+0.08 5.37+0.08 5.36+0.08 5.35+0.08 5.35+0.08
#8 TEKINBEEE TEEMFITENENTLN=06)
Table 8 Changes of Peroxide valu in the arachis oil under irradiation intensity (n=6)
i E AL AE/(mol/g)
FE
WitH &R 3500 péW/em? 1850 pW/em? 1550 uW/em? 1250 uW/em? 750 uW/cm? 450 uW/cm?
FEA 1 0.4120.02 0.39+0.03 0.38+0.03 0.38+0.03 0.39+0.03 0.40+0.03 0.39+0.03
FEA 2 0.2420.01 0.23+0.01 0.23+0.01 0.22+0.01 0.23+0.01 0.23+0.01 0.22+0.01
FEfh 3 0.16£0.01 0.15+0.01 0.15+0.01 0.16+0.01 0.15+0.01 0.15+0.01 0.15+0.01
Fefh 4 0.63£0.03 0.62+0.03 0.62+0.03 0.61+0.03 0.60:£0.03 0.61+0.03 0.62+0.03
FEAN S 1.45+0.08 1.44+0.08 1.43+0.08 1.42+0.08 1.44+0.08 1.45+0.08 1.44+0.08
KA 6 0.38+0.02 0.38+0.02 0.370.02 0.360.02 0.36£0.02 0.370.02 0.37+0.02
4 & it P v I R 5 RS0 7 A9 4 5 A A 300 T Py S 2 =

H—ENZS% .
225250 LED W GHORAE IR FEAE i, AR M FRZH L

ot A B R AL A S K e e DR XM

(P>0.05), XFAEAE AR TR K o fE4 )5 TAE, it (1] EEE, S, SN0, 4. SAMLIARIMA R B RAE
— WG S LED ¥ GRS IS 1642 ih A9 22 e PE PR K i TRRISEIT]. T 5FFK, 2018, 39(15): 187-190.

ﬁ%ﬁ l‘ll:lgl E\%?Elb 1:/]? E]/‘J EEE/% (WIJXHE o Z'chy‘jﬁ,f% N ‘m@%%ﬁﬁmﬂ Wang HJ, Ma JY, Cai SF, et al. Effects of ultraviolet treatment on aflatoxin
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