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There are several different accepted measurement techniques available for detecting and
quantifying aflatoxin, a group of highly toxic substances founded in various agricultural products, but
most are bulky, time-consuming and costly. This special project aim was to design and implement the
system for studying the fluorescent characteristics of aflatoxins Bl and G1. The system will be

further developed, inconjunction with the enzyme-linked immunosorbent assays (ELISAs) method, to

Optical System For Aflatoxin Detection.
Mr. Niti Suibvises

Mr. Sornnarin  Jaroenmit

Asst. Prof. Anupong Songprapa

Assoc. Prof. Suwan Kusumran

Applied Physics

2000

Abstract

produce and automated-high speed, inexpensive handheld instrument.
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2.2.2.3 High performance liquid chromatography (HPLC)
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UNN 4

NaN1INAadl

4.1 wamInaaeuemAaTRvBHaIiuHA

411 unaswuiiayiian 1 (UV sourcel)

~ v Ao 9/ 1 o a a
139N 4.1 ﬂ1ﬂi$!!.ﬁ‘ﬂ'.lﬂulﬂ‘t]'lﬂlmﬁ\iﬂuuﬂ‘]fuﬂﬂ 1 (UV source 1)

Am) |nevus (A|] Aom) [nezus @A) A (m) [nszua (LAY A (hm) [ nszua (PA)
590 64.0 515 38.0 440 65.5 365 65.5
585 65.0 510 42.0 435 65.5 360 65.5
580 65.0 505 47.0 430 65.5 355 65.5
575 63.0 500 51.0 425 66.0 350 65.0
570 45.0 495 53.5 420 66.0 345 65.0
565 36.0 490 55.0 415 66.0 340 64.0
560 32.5 485 62.0 410 66.0 335 64.0
555 32.0 480 64.0 405 66.0 330 63.0
550 33.0 475 62.5 400 66.0 325 59.0
545 33.5 470 62.0 395 66.0 320 54.0
540 34.0 465 63.5 390 66.5 315 48.0
535 33.5 460 64.5 385 66.0 310 39.0
530 33.0 455 65.0 380 66.0 305 29.0
525 33.0 450 65.0 375 66.0 300 19.0
520 35.5 445 65.5 370 66.0 295




I o A a d‘ d' v J d
4.1.2 unaanuuaydan 1 (mmmmmma‘hm)

A v Ao 9 1 0o Aa 25, 24 A J I'd
MT1N 4.2 ﬂ"lﬂi&’uﬂ‘l/nﬂllﬂinﬂ!lﬁﬁﬂﬂ'lluﬂ‘]fuﬂ‘ﬂ 1 (‘ﬂmumiuaiuaa"lw)

24

°

A (nm) faya A (nm) dinyn A (nm) 23R A (nm) aya
590 0.96 515 0.57 440 0.98 365 0.98
585 0.98 510 0.63 435 0.98 360 0.98
580 0.98 505 0.71 430 0.98 355 098
575 0.95 500 0.77 425 0.99 350 0.98
570 0.68 195 0.80 420 0.99 345 0.98
565 0.54 490 0.83 415 0.99 340 0.96
560 0.49 485 0.93 410 0.99 335 0.96
555 0.48 480 0.96 405 0.99 330 0.95
550 0.50 475 0.94 400 0.99 325 0.89
545 0.50 470 0.93 395 0.99 320 0.81
540 0.51 465 0.95 390 1.00 315 0.72
535 0.50 460 0.97 385 0.99 310 0.59
530 0.50 455 0.98 380 0.99 305 0.44
525 0.50 450 0.98 375 0.99 300 0.29
520 0.53 445 0.98 370 0.99 295
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413 uranuia¥ian 2 (UV source 2)

M1 4.3 Anszuanialannurassuidayian 2 (UV source 2)

26

Am) [nszua(A) || A(m) |[nszua (A || A (nm) | nIEUA (nA) A (nm) | nIzua (nA)
590 71.0 515 74.5 440 77.5 365 77.0
585 72.0 510 74.5 435 79.0 360 77.0
580 75.0 505 74.5 430 82.0 355 80.0
575 82.0 500 74.5 425 95.0 350 910
570 76.0 495 75.0 420 91.0 345 81.C
565 74.0 490 75.0 415 82.0 340 78.0
560 745 485 75.0 410 80.0 335 76.0
555 75.0 480 75.0 405 79.0 330 75:0
550 77.0 475 75.0 400 80.0 325 74.0
545 85.0 470 75.0 395 90.0 320 74.0
540 94.0 465 75.0 390 92.0 315 74.0
535 93.0 460 75.0 385 85.0 310 73.0
530 79.0 455 75.0 380 80.0 305 72.0
625 76.0 450 76.0 375 WO 300 71.0
520 75.0 445 77.0 370 77.0 295




I o Aa a 4' :.-.; v J J
4.14 unaINUUATHAN 2 (ﬂN1Nﬂ1iuﬂiNﬂﬁ‘1’5°ﬁ )

A v Ao 1 o A a A A 4 4
AINN 4.4 ﬂ”Iﬂizl!’c’m'lﬂulfgl}il'lﬂllﬂﬂdﬂ'uuﬂ‘lfuﬂﬂ 2( ‘VIW'luﬂ”lﬁ‘Ll?JiﬂJﬂalli“lf)

2%

A (nm) fiayn Aom) | feya Aom) | feys A (nm) 23ya
590 0.75 515 0.78 440 0.82 365 0.81
585 0.76 = 510 0.78 435 0.83 360 0.81
580 0.79 505 0.78 430 0.86 355 0.84
575 0.86 500 0.78 425 1.00 350 0.96
570 0.80 495 0.79 42C 0.96 345 0.85
565 0.78 490 0.79 415 0.86 340 0.82
560 0.78 485 0.79 410 0.84 335 0.80
555 0.79 480 0.79 405 0.83 330 0.79
550 0.81 475 0.79 400 0.84 325 0.78
545 0.89 470 0.79 395 0.95 320 0.78
540 0.99 465 .79 390 0.97 315 0.78
535 0.98 460 0.79 385 0.89 310 0.77
530 0.83 455 0.79 380 0.84 305 0.76
525 0.80 450 0.80 375 0.82 300 0.75
520 0.79 445 0.81 370 0.81 295
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415 unasnuilavtian 3 (UV source 3)

A5 4.5 Anszuanialdnnuuassuiayian 3 (UV source 3)

Am) | nszua A || A (m) | nszus (nA) || A (nm) | nazua (nA) || A (nm) | nEuA (nA)
590 0.22 515 0.23 440 1.80 365 69.50
585 0.22 510 0.24 435 2.60 360 70.00
580 0.22 505 98 £ 430 4.30 355 70.00
575 0.22 500 0.80 425 2.60 350 68.50
570 0.22 495 0.90 420 3.00 345 68.00
565 0.22 490 1.00 415 6.00 340 67.00
560 0.22 485 1.00 410 7.00 335 67.00
555 0.22 480 1.00 405 15.00 330 64.00
550 0.22 475 1.10 400 48.00 325 42.00
545 0.22 470 1.10 395 -+ 36.00 320 22.00
540 0.22 465 1.20 390 135.00 315 12.50
536 0.22 450 1.25 385 51.00 310 8.00
530 0.23 455 1.40 380 65.00 305 4.90
525 0.23 450 1.50 375 67.00 300 3.90
520 0.23 445 1.60 370 68.50 295




S A A / P ¢
4.1.6 uvasduHarHan 3 (Aeumsuesuealsd)

a v { o I o A a A A 4 4
131NN 4.6 ﬂTﬂigllﬁ‘ﬁ')ﬂlléllil'lﬂltﬁﬁﬂﬂ'lluﬂ‘lfuﬂﬂ 3 (Vlmumiuf)iilﬂa"liﬁlf)

30

A (nm) inya A (nm) inya A (nm) iaya A (nm) f3)a
590 0.0031 515 0.0033 440 0.0257 365 0.9929
585 0.0031 510 0.0034 435 0.0371 360 1.0000
580 0.0031 505 0.0107 430 0.0614 355 1.0000
575 0.0031 500 8.0114 425 0.0371 350 0.9786
570 0.0031 495 0.0129 420 0.0429 345 0.9714
565 0.0031 490 0.0143 415 0.0857 340 0.9571
560 0.0031 485 0.0143 410 0.1000 335 0.9571
555 0.0031 480 0.0143 405 0.2143 330 0.9143
550 0.0031 475 0.0157 400 0.6857 325 0.6000
545 0.0031 470 0.0157 395 0.5143 320 0.3143
540 0.0031 465 0.0171 390 0.5000 815 0.1786
535 0.0031 460 0.0179 385 0.7286 310 0.1143
530 0.0033 455 0.0200 380 0.9286 305 0.0700
525 0.0033 450 0.0214 375 0.9571 300 0.0557
520 0.0033 445 0.0229 370 0.9786 295
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4.2 HamsIauaInURaIn MaNMIUAINToIUa ( filter )

¥ o A a c; o
4.2.1 HBRadNUUATHAN 1 + AINIDNUAN

s 4.7 mnszuanialannurassudasian 1 + ANToas

32

Am)  [nszua (A Adm)fnszua (AY|] A (om) [nszua (UA)| A (m)  [nazua (LA
590 0.069 515 0.023 440 0.050 365 0.590
585 0.062 510 0.023 435 0.057 360 0.633
580 0.054 505 0.032 430 0.067 355 0.655
575 0.045 500 0.023 425 0.082 350 0.660
570 0.040 495 0.024 420 0.097 345 0.650
565 0.036 490 0.024 415 0.110 340 0.630
560 0.033 485 0.024 410 0.125 335 0.625
555 0.030 480 0.025 405 0.135 330 0.620
550 0.027 475 0.026 400 0.155 325 0.550
545 0.027 470 0.027 395 0.185 320 0.510
540 0.025 465 0.028 390 0.222 315 0.460
535 0.025 460 0.033 385 0.270 310 0.420
530 0.024 455 0.033 380 0.360 305 0.336
525 0.023 450 0.039 37¢ 0.470 300 0.300
520 0.023 445 0.045 370 0.540 295
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oA a < o 3 J
4.2.2 amdammmmﬂﬁ 1+ aInsaniias (N'"I‘I-!ﬂ”l‘i‘l-!i’)ﬁl@ﬁvl‘i"”)

~ 1 { o 1 o Aa a A @ L] 4 4
13NN 4.8 mﬂszuaﬁm'lﬁ'inmmmmmwuﬂ‘n 1+ AT ( mumsuaima"lw )

A (nm) fiayn A (nm) fayn A (nm) faya A (nm) iayn
590 0.10 515 0.03 440 0.08 365 0.89
585 0.09 510 0.03 435 0.09 360 0.96
580 0.08 505 0.05 430 0.10 355 0.99
575 0.07 500 0.03 425 0.12 350 1.00
570 0.06 495 0.04 420 0.15 345 0.98
565 0.05 490 0.04 415 0.17 340 0.95
560 0.05 485 0.04 410 0.19 335 0.95
555 0.05 480 0.04 405 0.20 330 0.94
550 0.04 475 0.04 400 0.23 325 0.83
545 0.04 470 0.04 395 0.28 320 0.77
540 0.04 465 0.04 390 0.34 315 0.70
535 0.04 460 0.05 385 0.41 310 0.64
530 0.04 455 0.05 380 0.55 305 0.51
525 0.03 450 0.06 375 0.71 300 0.45
520 0.03 445 0.07 370 0.82 295




1.20

1.00 A

0.80 / \?
’/ —o— yyaasuiaLael AUAINTBALEY

0.60 / )

0.40

0.20
T

0.00

[ 3
&
L 4
®
L 4

300 350 400 450 500 550 600

3% 4.4 Spectrum VoHAINUNAT NHIHFTINTDIEA

e



35

423 uRaInUHATHAN 2 + AINIONUAS

M319n 4.9 Anseuandalannurassuiiasiiai 2 + AINToaas

A (nm) | NTzUA (nA) Am | nszua A || A @m) [nszua (nA) || A (hm) | NTELA (DA)
590 0.110 515 0.105 440 0.185 365 5.200
585 0.110 510 0.105 435 0.200 360 7.000
580 0.110 505 0.105 42390 0.210 355 7.800
575 0.110 500 0.120 425 0.230 350 7.000
570 0.105 49C 0120 (I 420 0.250 345 5.000
565 0.105 490 0.125 415 0.265 340 2.900
560 0.105 485 0.125 410 0.290 335 ©2.000
555 0.120 480 0.130 405 0.330 330 1.500
550 0.105 475 0.140 400 0.450 825 1.800
545 0.105 470 0.140 395 0.500 320 1.200
540 0.105 465 0.150 390 0.500 B15 0.700
535 0.105 460 0.150 385 0.640 310 0.600
530 0.105 455 0.160 380 1.200 305 0.500
525 0.105 450 0.170 375 2.000 300 0.500
520 0.105 445 0.180 370 3.200 295




o] ey a 4 o d 4
424 wvaInuHartan 2 + fnsenuad (FUMIHBINEA 5T )
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P 1 Ao ¥ 0. &N a 1 Y [] I's 4
M319N 4.10 ﬂ'lﬂi&’!tﬁ‘ﬂ')ﬂ1aﬂ1ﬂllﬁaﬂﬂ1luﬂﬂfuﬂ‘ﬁ 2 + AINTOIAN ( mumiuasma"!scn)

A (nm) finyn A (nm) oya A (nm) fiaya A (nm) RHG
590 0.0 515 0.0 440 0.0 305 0.7
585 0.0 510 0.0 435 0.0 360 0.9
580 0.0 505 0.0 430 0.0 355 1.0
575 0.0 500 0.0 425 0.0 350 0.9
570 0.0 495 0.0 420 0.0 345 0.6
565 0.0 490 0.0 415 0.0 340 0.4
560 0.0 485 0.0 410 0.0 335 0.3
555 0.0 480 0.0 405 0.0 330 0.2
550 0.0 475 0.0 400 0.1 325 0.2
545 0.0 470 0.0 395 0.1 320 0.2
540 0.0 465 0.0 390 0.1 315 0.1
535 0.0 460 0.0 385 0.1 310 0.1
530 0.0 455 0.0 380 0.2 305 0.1
525 0.0 450 0.0 375 0.3 300 0.1
520 0.0 445 0.0 370 0.4 295
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425 unasnuiariian 3 + AINsenuas

M5 4.11 fnseuanidaldoinurasduiiasiai 3 + AINTES

Am) |[nszua A || A m) | nszua (0A) [ A (nm) | nEUE (nA) A (nm) | nTzua (nA)
590 76.0 515 76.0 440 78.0 365 98.0
585 76.0 510 76.0 435 78.0 360 99.0
580 76.0 505 76.0 430 79.0 355 103.0
575 76.0 500 76.0 425 79.0 350 100.0
570 7€.0 495 76.0 420 80.0 345 100.0
565 76.0 490 76.0 415 80.0 340 100.0
560 76.0 485 76.0 410 81.0 335 99.0
555 76.0 480 76.0 405 82.0 330 98.0
550 76.0 475 76.0 400 83.0 325 97.0
545 76.0 470 76.0 395 85.0 320 95.0
540 76.0 465 76.0 390 87.0 B15 93.0
535 76.0 460 77.0 385 90.0 310 90.0
530 76.0 455 77.0 380 95.0 305 86.0
525 76.0 450 T 375 97.0 300 86.0
520 76.0 445 77.5 370 98.0 295
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A 1 Ao I o A a { Y ] Jd o
A1319N 4.12 ﬂ1ﬂ‘§$Hﬁ‘l/l’mll@s{‘ﬂ"lﬂ!mﬁdﬂ"lmﬂ‘lfuﬂﬁ 3+ AINTDIUL ( mumsu@suaa'lscv)

°

A (nm) daya A (nm) G A (nm) GHG A (nm) 83JA
590 0.74 515 0.74 440 0.76 365 0.95
585 0.74 510 0.74 435 0.76 360 0.96
580 0.74 505 0.74 430 0.77 355 1.00
575 0.74 500 0.74 425 0.77 350 0.97
570 0.74 495 0.74 420 0.78 345 0.97
565 0.74 490 0.74 415 0.78 340 0.97
560 0.74 485 0.74 410 0.79 335 0.96
555 0.74 480 0.74 405 0.80 330 0.95
550 0.74 475 0.74 400 0.81 325 0.94
545 0.74 470 0.74 395 0.83 320 0.92
540 0.74 465 0.74 390 0.84 315 0.90
535 0.74 460 0.75 385 0.87 310 0.87
530 0.74 455 0.75 380 0.92 305 0.83
525 0.74 450 0.75 375 0.94 300 0.83
520 0.74 445 0.75 370 0.95 295
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4.3 Hamsiamaissaasvasnsnyezanensu Bl

v v
v A

431 ANl

Y
o A

15199 4.13 Mnszuanda ldanmsssaasvssmsesamondusia Bl ASe 1

A (nm) | nazua (nA) A (nm) | nazua (nA) A (nm) | Nzug (nA) A (nm) | NzuE (nA)
590 9.00 515 14.50 440 85.00 365 110.00
585 9.00 510 16.00 435 90.00 360 115.00
580 9.00 505 18.50 430 97.00 355 120.00
575 9.00 500 ) 23.00 425 110.00 350 120.00—
570 6.00 495 25.00 420 115.00 345 115.00
565 6.00 490 28.50 415 136.00 340 110.00
560 6.00 485 32.00 410 135.00 335 100.00
555 6.00 480 38.00 405 132.00 330 90.00
550 6.00 475 46.00 400 131.00 325 65.00
545 7220 470 51.00 395 130.00 320 50.00
540 7.20 465 56.00 390 128.00 315 45.00
535 7.80 460 62.00 385 125.00 310 40.00
530 8.80 455 70.00 380 120.00 305 40.00
525 11.00 450 73.00 375 110.00 300 38.00
520 12.50 445 78.00 370 110.00 295




432 25901 (Wumsuasuealsy )

;A |
v A

M3 4.14 anszuanialdanmsSesuasvesmssziamendusiia Bl asan 1
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(Fumsuasuea’lsd )

A (nm) fiayn Am) | dexa A (nm) fioya A (nm) fia3a
590 0.07 515 0.11 440 0.63 365 0.81
585 0.07 510 0.12 435 0.66 360 0.85
580 0.07 505 0.14 430 0.71 355 0.88
575 0.07 500 0.17 425 0.81 350 0.88
570 0.04 495 0.18 420 0.85 345 0.85
565 0.04 490 0.21 415 1.00 340 0.81
560 0.04 485 0.24 410 0.99 335 0.74
555 0.04 480 0.28 405 0.97 330 0.66
550 0.04 475 0.34 400 0.96 325 0.48
545 0.05 470 0.38 395 0.96 320 0.37
540 0.05 465 0.41 390 0.94 315 0.33
535 0.06 460 0.46 385 0.92 310 0.29
530 0.06 455 0.51 380 0.88 305 0.29
525 0.08 450 0.54 375 0.81 300 0.28
520 0.09 445 0.57 370 0.81 295 0.00
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433 A5 2

v v v "
A15197 4.15 fnszuandaldonmsiseuasvesasozNamenduyiia B1 AT 2
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Am) | nszua (nA) || A (nm) | nszud (0A) [l A (nm) | nTEua (nA) A (hm) | NIZUA (nA)
590 0.95 515 125 440 3.75 365 3.20
585 0.95 510 1.45 435 4.00 360 3.50
580 0.95 505 1.50 430 4.15 355 3.60
575 0.97 500 1.60 425 4.35 350 5.60
570 1.00 495 1.65 420 | Y 3.50
565 1.00 490 1.80 415 4.50 340 3.15
560 1.02 485 1.95 410 4.55 335 2.80
555 1.02 480 2.05 405 4.50 330 2.40
550 1.05 475 2.15 400 4.25 325 2.00
545 1.07 470 2.30 395 4.00 320 1.70
540 1.10 465 2.70 390 3.70 315 1.40
535 1.15 460 2.90 385 3,99 310 1.20
530 1.47 455 3.20 380 215 305 1.20
525 (X2 450 2ab 375 3.00 300 1.00
520 1.25 445 3.50 370 3.00 295




o A v d J
434 A39N 2 ( N1‘Mm‘§‘l-!®‘53~lﬂﬁ“li°lf )

v v Y 4
M3 1N 4.16 ﬂ'lﬂ'i&’uﬁ‘ﬁf‘l/ﬂIlé],%'lﬂﬂ151"?'@Q!Lﬁﬂﬂlﬂ\‘l’dﬁﬂ%ﬂﬁﬁ’lﬂﬂ“ﬁu‘ﬁuﬂ B1 A3 2

45

(dunsuesuea lsd)

A (nm) daya A (nm) iiaya A (nm) faya A (hm) faya
590 0.21 519 0.30 440 0.82 365 0.70
585 0.21 510 0.32 435 0.88 360 0.77
R80 0.21 500 0.33 430 0.91 355 0.79
575 0.21 500 0.35 425 0.96 350 0.79
570 0.22 495 0.36 420 0.97 345 0.77
565 0.22 490 0.40 415 0.99 340 0.69
560 0.22 485 0.43 410 1.00 335 0.62
555 0.22 480 0.45 405 0.99 330 0.53
550 0.23 475 0.47 400 0.93 325 0.44
545 0.24 470 0.51 395 0.88 320 0.37
540 0.24 465 0.59 390 0.81 315 0.31
535 0.25 460 0.64 385 0.74 310 0.26
530 0.26 455 0.70 380 0.69 305 0.26
525 0.27 450 0.74 375 0.66 300 0.22
520 0:27 445 0.77 370 0.66 295 0.00
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v o
v 4

4.3.5 33N

SRS
o A

A13197 4.17 Anszuania ldennssouasvesasociamenduyiia Bl asen 3

A (hm) | nTEua (nA) A(nm) | nTzua (nA) A (nm) | nzua (nA) A (hm) | NzuE (nA)
590 1.80 516 1.80 440 2.40 365 3.00
585 1.80 510 1.80 435 2.50 360 3.60
580 1.80 505 1.90 430 2.50 355 4.00
575 1.80 500 1.90 425 2.60 350 4.10
570 1.80 495 1.90 420 2.60 345 4.00
565 1.70 490 1.90 415 2.60 340 3.90
560 1.70 485 2.00 410 2.70 335 3.50
555 1.70 480 2.00 405 2.60 330 3.30
550 1.70 475 2.00 400 2.60 325 2.95
545 1.70 470 2.10 395 2.50 320 2.70
540 1.70 465 2.10 390 2.40 315 2.45
535 1.80 460 2.20 385 2.50 310 2.20
530 1.80 455 2.20 380 2.40 305 2.05
525 1.80 450 2.30 375 2.50 300 1.95
520 1.80 445 2.30 370 2.60 295
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a1519di 4.18 mnszuaiiseldenmsiSeudavesmsesamendusiia B afei 3
(Fumsuesuea lsd )

A (nm) fiayn A (nm) finya A (nm) finya A (nm) iaya
590 0.44 515 0.44 440 0.59 365 0.73
585 0.44 510 0.44 435 0.61 360 0.88
580 0.4 505 0.46 430 0.61 355 v.08
575 0.44 500 0.46 425 0.63 350 1.00
570 0.44 495 0.46 420 0.63 345 0.98
565 0.41 490 0.46 415 0.63 340 0.95
560 0.41 485 0.49 410 0.66 335 0.85
555 0.41 480 0.49 405 0.63 330 0.80
550 0.41 475 0.49 400 0.63 325 0.72
545 0.41 470 0.51 395 0.61 320 0.66
540 0.41 465 0.51 390 0.59 315 0.60
535 0.4 460 0.54 385 0.61 310 0.54
530 0.44 455 0.54 380 0.59 305 0.50
525 0.44 450 0.56 375 0.61 300 0.48
520 0.44 445 0.56 370 0.63 295
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4.4 gamsiamsisesasvedmsnyezamenau G1

441 Asant

v v v v
M5T 4.19 fnszuanialgnmsseaasvesasesHamonduyiia G1 aseh 1

50

A (nm) | nazua (nA) A (nm) | NIzUA (nA) A (nm) | nTeua (nA) A (nm) | NaziLa (nA)
590 4.40 515 15.50 440 45.00 365 16.00
585 4.50 510 17.00 435 44.00 360 17.00
580 4.60 505 18.00 430 43.00 355 17.50
575 4.90 500 21.00 425 39.00 350 18.00
570 5.20 495 24.00 420 35.00 345 17.00
565 5.50 490 26.00 415 32.00 340 17.00
560 6.00 485 28.50 410 29.00 335 14.50
555 6.20 480 31.00 405 24.00 330 13.00
550 7.20 475 34.00 400 20.00 325 11.00
545 8.00 470 38.00 395 18.00 320 10.00
540 8.50 465 40.00 390 17.00 315 9.10
535 9.30 460 42.00 385 17.00 310 9.00
530 11.00 455 43.00 380 16.00 305 8.50
525 12.50 450 45.00 356 15.00 300 8.00
520 14.00 445 46.00 370 16.00 295
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442 A5 1 (shumsuasuealsy)

v
[

A15199 4.20 Mnszuanda ldennsSesasvesmsesamendusiia G1 ASaN 1

(Fumsuesyealsd)

A (nm) fiayn A (nm) fiaya Aom) | doya A (hm) fiaya
590 0.10 515 0.34 440 0.98 365 0.35
585 0.10 510 0.37 435 0.96 360 0.21
580 0.10 505 0.39 430 0.93 355 0.38
575 0.11 500 0.46 425 0.85 350 0.39
570 0.11 495 0.52 420 0.76 345 0.37
565 0.12 490 0.57 415 0.70 340 0.37
560 0.13 485 0.62 410 0.63 335 0.32
555 0.13 480 0.67 405 0.52 330 0.28
550 0.16 475 0.74 400 0.43 325 0.24
545 0.17 470 0.83 395 0.39 320 0.22
540 0.18 465 0.87 390 0.37 315 0.20
535 0.20 460 0.91 385 0.37 310 0.20
530 0.24 455 0.93 380 0.35 305 0.18
525 0.27 450 0.98 375 033 300 0.17
520 0.30 445 1.00 370 0.35 295 0.00
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v A

v H Vo
M3 19N 4.21 ﬂ'lﬂi&&ﬁ‘]/l’?ﬂulﬁs{‘mﬂﬂ15!?@\1“@7\‘]‘1}6\1’dﬁ@gﬂﬁmﬂﬂ%u‘lﬂiﬂ G1 A3n 2
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A (nm) | NIzua (nA) A (nm) | nTzug (nA) A (nm) | NIzUA (nA) A (nm) | NTzUa (nA)
590 0.95 515 1.90 440 4.85 365 5.20
585 0.95 510 2.10 435 4.80 360 5.70
580 0.95 505 ot 430 4.55 355 6.00
575 0.97 500 2.50 425 4.20 350 6.10
570 1.05 495 2.75 420 k Vs, 345 6.00
565 1.05 490 2.95 415 3.40 340 5.70
560 1.10 485 328 410 3.25 335 5.10
555 1,12 480 3.40 405 2.80 330 5.00
550 1.20 475 3.75 400 2.45 325 4.20
545 1.25 470 4.05 395 2.25 320 3.60
540 1.35 465 4.25 390 2.20 315 3.20
535 1.45 460 4.50 385 2.20 310 2.60
530 1.50 455 4.60 380 2.40 305 2.20
525 1.65 450 4.90 375 3D 300 1.60
520 1.80 445 4.95 370 4.50 295
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444 95990 2 (FuMIUINRA 1S )
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131971 4.22 Mnszuaise ldanmsSeuirsuesmseyamenduiia Gl asad 2
(Fumsuesuealsd )

A (nm) finya Anm) | dexa Am) | deya Aom) | deyn
590 0.16 515 0.31 440 0.80 365 0.85
585 0.16 510 0.34 435 0.79 360 0.93
580 0.16 505 0.37 430 0.75 355 0.98
575 0.16 500 0.41 425 0.69 350 1.00
570 0.17 495 0.45 420 0.61 345 0.98
565 0.17 490 0.48 415 0.56 340 0.93
560 0.18 485 0.53 410 0.53 335 0.84
555 0.18 480 0.56 405 0.46 330 0.82
550 0.20 475 0.61 400 0.40 325 0.69
545 0.20 470 0.66 395 0.37 320 0.59
540 0.22 465 0.70 390 0.36 315 0.52
535 0.24 460 0.74 385 0.36 310 0.43
530 0.25 455 0.75 380 0.39 305 0.36
525 0.27 450 0.80 375 0.55 300 0.26
520 0.30 445 0.81 370 0.74 295 0.00
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4
w

445 A5 3

4
s

15190 4.23 mnszuanda ldenmsssaasvesmsesiamendusiia Gl AT 3

Am) |[nud (A ] Am) | nua (mA) A (m) | nszud (nA) Il A (nm) | NIzUa (nA)
590 1.20 515 1.35 440 1.82 365 3.20
585 1.20 510 1.35 435 1.82 360 3.50
580 1.20 505 1.40 430 1.80 355 3.80
575 1.20 500 1.42 425 1.75 350 3.90
570 1.20 495 1.47 420 1.70 345 3.80
565 1.20 490 1.50 415 1.65 340 3.65
560 1.20 485 1.55 410 1.60 335 3.50
555 y 1.20 480 1.60 405 1.56 330 3.20
550 1.20 475 1.67 400 1.50 325 2.90
545 .22 470 1.70 395 1.47 320 2.60
540 1.25 465 1.75 390 - 1.60 315 2.30
535 1.25 460 1.80 385 1.65 310 2.10
530 1.27 455 1.82 380 1.75 305 1.90
525 1.27 450 1.87 375- 2.30 300 1.60
520 1.30 445 1.87 370 2.80 295
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44.6 A39N 3 (FAMUMTUBINBA LY )
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13190 4.24 ﬂ1ﬂ§'$!!ﬁ‘ﬂ’§ﬂl’lg]}mﬂﬂ'ﬁﬁﬂﬂuﬁxﬁl’t‘)ﬂﬂ'liﬂ%ﬂﬂ'l‘l’lﬂﬂ“?m‘h"Llﬂ G153
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(fumsuesuoalsd )

A (nm) finya A (nm) finya A (nm) fiayn Awm) | doya
590 0.31 515 0.35 440 0.47 365 0.82
585 0.31 510 0.35 435 0.47 360 0.90
580 0.31 505 0.36 430 0.46 355 097
575 0.31 500 0.36 425 0.45 350 1.00
570 0.31 495 0.38 420 0.44 345 0.97
565 ' 0.31 490 0.38 415 0.42 340 0.94
560 0.31 485 0.40 410 0.41 335 0.90
555 0.31 480 0.41 405 0.40 330 0.82
550 0.31 475 0.43 400 0.38 325 0.74
545 0.31 470 0.44 395 0.38 320 067
540 0.32 465 0.45 390 0.41 315 0.59
535 0.32 460 0.46 385 0.42 310 0.54
530 0.33 456 0.47 380 0.45 305 0.49
525 0.33 450 0.48 375 0.59 300 0.41
520 0.33 445 0.48 370 0.72 295
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LY v o d a Aa
4.5 Nﬁﬂ]i?ﬂﬂ’ﬂuﬁ'ﬂwuﬁ‘izﬁ’hﬂﬂgﬂ1ﬂ!ﬂ3131!‘la113~l%ﬂﬂ]ﬂﬂﬁ1iﬂﬂﬂ$ﬂﬁ1ﬂ@ﬂ"'lf‘l!

¥ia B1 nudlsunamnandunasfiiseseenin

451 minalaneumanaaes (luiiassied1a)

A1519% 4.25 andaldansumsnaass ( luliansdiess)

AN TABUNARDS { INUAIIAIBIN) (mV)

" — Ty INE B e v
asen W Atz ndds asiicasidis] ade

18.9 15,1 10.3 9.7 9.6 12.7

o

452 MANUTNLEINIA1A91AN1INABRY (ANNEINAY 410 11 UINAT )

A1519% 4.26 ﬁ1ﬂ31ﬂ!ﬁullﬁﬁﬁ’3’ﬂ‘lﬁg’l}%1ﬂﬂ'lS‘VIﬂﬁif]\‘i (ﬂ’J”IiJEITJﬂ’Su 410 W TuAs )
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Figure 1.  Structures of common aflatoxins



Figure 2.~ CHEMICAL STRUCTLRES OF SQME MYCOTOXINS OF CURRENT CONCERN TO FOQL-CONTROL AUTHORITIES.
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Table g - Pathologlcal effects of mycotoxins as ocbserved mainly in ammals and huinans

_ (source (1) and (2); wilh modnhcahons) :

Mycotoxins :
(Producer organism)

Species allected

Elfeclts

Allatoxin B, . B, ., G,. G,, M, . M,

(Aspergillus flavus, A. parasiticus) -

Sterigmatocyslin
(A. versicolor, Penicillium
Iu[eum B/polans sp) ‘

Cycloplazonlc acid (P. cycloprum
"A. flavus, A. oryzae, A. versicolor)

Ochratoxir{:/\. E
(A. ochraceus, P. viridicatum)

Citrinin (A. terreus, P. citrinum,
P. expansum, P. viridicatum) .

Palulin
(P. expansum, P. roguelortii,
Byssochlamys nivea)

Penicillic acid
(A. ochraceus, P. simplicissimum)

Rubratoxin B
(P. rubrum, P. purpurogenum)

Yellow rice loxins - luteoskyrin,
cyclochlorotine (P. /slandzcum) !

Cilreoviridin
(P. citreo-viride)

Zearalenone

(Fusarium graminearum = F rgseum)

Trichothecenes, T-2 toxins,
dlaceloxyscarpenol neosolaniol,
nivalenol, diacelylnivalenol,

4- deotymvalenol, HT-2 toxin,
fusarenon X. (F. culmorum

F. graminearum, F. nivale,

F. poae, F. sporotrichioides)

fish,'birds, rat, cat, dog

““swine, horse, tattle, sheep

monkey, man

mOL!SQ, rat

rodgnls

dog. rat, swine, turkey"
chigken, duckling.shuman

mouse, rat, dog, callle,
swine

mouse, rat, rabbit, cat,
dog. callle, chicken

mouse, rat, quail
brine shrimp

swine, callle, mouse, cat
dog, rabbit, guinea pig, chicken

chicken, mouse, man

mouse, cat, dog, human

swine, dairy catlle,
chicken, turkey, lamb,
ral,ymouse, guinea pig

swine, caltle, chicken,
turkey, horse, rat, dog,
mouse, cat, human

hepatotoxic,
taemorrhage (intestinal
tract, kidney),

bile duct hyperplasia,
carcinogenic (heptatoma),
mutagenic, leralogenic,
immunosuppressive

hepatic and renal
necrosis; carcinogenic

hepalic, renal
pancrealic necrosis

nephropathy, carcinogenic,
leratoyehic (Balkan endemic
nephropalhy?)

nephropathy

edema (brain, lungs),
haemorrhage (lungs,

liver, spleen, kidney),
paralysis of motor nerves,
convulsions, carcinogenic,
antibiotic, teratogenic

liver and kidney damage,
carcinogenic, antibioltic

congestlion, liver and
spleen damage, haemorrhage

liver damage,
carcinogenic (hepatoma)

acute poisoning with
neurological damage resulting
in pralysis, acute cardiac
beriberi

eslrogenic effects
including vulvovaginitis,
abortion

digestive disorder,
haemaorrhage, ederma,
oral lesions, dermatilis,
blood disorders
(leucopenia)




EA@Eg;g,- Mycotoxin- producing moulds

MYCOTOX IN HOULD SOURCES
Citrinin Penicillium citrinum P. citreoviride P. canescens
P. viridicatum P. notatum P. velutinum
P. lividum P. eteckii
P. fellutanum P. paliians Aepergillus niveus
P. implicatum P. claviforme A. terreus
P. jenseni P. expansum A. cancdidus
Ochratoxin A. ochraceus A. sclerotiorum A. cyoclopium
A. *alliaceus A. sulphureus P. variable
A. melleus P. purpurescens
& A. ostianus P. viridicatum P. palitans
A. petrakii P. commune
Patulin P. patulum P. urticae P. leucopus
P. claviforme P. melinii P. novae-zealandiae
P. expansum P. divergens Byssochlamus fulva
P. cyclopium P. lapidosum A. clavatus
P. griseq fulvum P. equinum A. giganteus
A. terreus
Penicillic Acid P. martensii P. thomii A. ochraceus
P. puberulum P. viridiocatum A. ostianus
P. cyclopium P. Jjanthinellum A. sulphureus
P. roqueforti
Rubratoxin P. rubrum
P. purpurogenum
Sterigmatocystin A. versicolor A. parasiticus A. amstelodami
A. nidulans A. chevalieri Bipolaris (?)
A, flavus A. ruber P. luteum
T-2 Toxin Fusarium tricinctum F. roseum "graminearum" (G.zeae)
(F. poae) :
F. solani F. rigidosum Trichothecium viride
F. sporotrichioides F. lateritium T. lignorum
Zearalenone F. roseum "graminearum" (Gibberella geas) F. culmorum
F. moniliforme F. equiseti
F. tricinctum F. gibbosum




fori:= 1 to 5 do begin count_down; x_motor := -5 end;
end clsc '
if ch in ['t,'T'] then
begin
for i := 1 to 10 do begin count_up; x_motor := 10 end;
end clse
if chin ['g','G'] then
begin
fori:=1to 5 do begin connt_up; x_motor := 5 end;

end else

begin count_down; x_motor :=-1 end;

end;

procedure gotoBegin(start,stop : integer);
var i : integer;

begin

end;

begin
clrscr;
chh :="*;

count := 590;

writeln('Start count press control key: ');

write('Wave length is ‘,count,' nm '#13);

wiiile chhi <> #27 do

begin
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4 v < d
T suasuildniunilululasm@e s ( Monochromator )
program motor_control:
uses crt.dos;

const delay 1 =200;

var ch,chh : char;

p_count,count,j,temp,i : integer;

procedure count_up; {count up}

begin
port[$378] := $00;delay(delay _1);
port[$378] := $01;dclay(declay_1);

-, port[$378] := $02;delay(dclay_1);

port[$378] ;= $04;delay(delay_1);
port[$378] := $08;delay(dclay_1);
port[$378] == $01;dclay(dclay 1);
port[$378] := $02;dclay(delay _1);
port[$378] := $04;delay(delay_1);
port[$378] := $08;dclay(delay_1);
port[$378] = $00;

end;

procedure count_down; {count down}
begin
port[$378] := $00;delay(delay_1);
port[$378] := $08;delay(delay_1);
port[$378] := $04;delay(delay_1);
port[$378] := $02;delay(delay_1);



port($378] := $01;dclay(dclay_1);
port[$378] := $08;dclay(delay_1);
port[$378] := $04;dclay(dclay_1);
port[$378] := $02;dclay(delay_1);
port[$378] := $01;dclay(delay_1);
port[$378] := $00:

cnd;

procedure step(inp : byte);
begin
port[$378] := inp; delay(1000);

end;

procedure init;
begin

{goto 630 nm}

end;

function x_motor(ch : char) : integer;
var 1 : byte;
begin
if chin ['a','A"] then
begin
fori := 1 to 10 do begin count_down; x_motor := -10 end;
end else
ifchin['z,'Z'] then

begin



chh :=rcadkey;
if chh <> #27 then
begin
count := count+x_motor(chh);
write('Wave length is',count,' nm ', #13);
end;

end;

temp = count;
fori:=1 to 590-temp do
begin
count_up; inc(count);
write('Wave length is ',count,’ nm '#13);

end;

end.
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Minimizing

Aflatoxin in Corn
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Aflatoxin is a naturally ccurring
toxic chemical by-product from the
growth of the fungus Aspergillus
flavus on corn and other crops such
as peanuts and cottonseed. Grain
containing aflatoxin is toxic to ani-
mals, especially young animals and
poultry; therefore, facilitics that
handle grain routinely test loads
before accepting delivery.

Aflatoxin problems are more
likely in Mississippi than in the
Corn Belt, because the state’s hot,
humid climate is ideal for fungal
growth. Also, little hybrid resist-
ance exists and few if any deconta-
mination methods have proven
successful and been granted feder-
al approval.

Stressful Conditions

The Midsouth’s climatic condi-
tions dictate that aflatoxin potential
will continue to threaten corn pro-
ducers until control measures are
identified. Aflatoxin problems
have historically developed during
years with severe high-temperature
stress, particularly when coupled
with water deficiency and insect
car and stalk damage. In 1977 and
1998, Mississippi had severe prob-
lems with aflatoxin-contaminated
corn.

You can minimize the likelihood
of developing a problem by using
sound agronomic practices, prop-
erly storing and drying grain,
maintaining grain quality, and san-
itizing grain-handling equipment.

Aflatoxin can infect corn by air-
borne spores in the field during
grain filling or during storage and
handling. Kernel infection may
occur through the silk, cob, or
direct contact. Fungus spores over-

winter on plant residue on the soil.
Howcver, management practices
intending to reduce the inoculum
level have little impact on aflatox-
in development in subsequent
years, because the fungus is abun-
dant in the Midsouth nearly cvery
year.

Management Practices

Aflatoxin develops in the field
when corn is exposed to severe
cnvironmental conditions known
to stress kernel development and
promote fungal infection within
the ear. Management practices that
improve plant health strongly dis-
courage aflatoxin development.

Timcly planting, adequate fertil-
ity, good weed and insect control,
supplemental irrigation, suitable
plant population, and hybrid selec-
tion should help reduce aflatoxin
potential. Although hybrid evalua-
tions conducted in Mississippi in
1998 indicated little aflatoxin
resistance in commercially avail-
able hybrids, hybrids that perform
well in drought conditions general-
ly have lower aflatoxin concentra-
tion than hybrids that yield poorly
in drought conditions.

Harvest Timing

Producers may reduce the likeli-
hood of aflatoxin buildup in the
field by harvesting corn before it
reaches the industry standard of
15.5 percent moisture.This system
reduces duration when ears may be
exposed to unfavorable drying
conditions that promote aflatoxin
development in the field. Comn
reaches physiological maturity at
about 30 percent moisture and can
be harvested any time thereafter.

Missisppi ot
Extensio

—————————— SFRVICE

Mississippi rescarch indicates corn
will normally losc around 0.6 per-
cent moisturc per day during the
dry-down period. This rate is not
influenced much by hybrid maturi-
ty. Thus, you can rcduce field

exposure by at least |1 to 2 1/2 weeks

by harvesting corn at 20 to 25 per-
cent moisture, compared to letting
the corn dry in the field to 15 per-
cent moisture.

The disadvantage of early har-
vest 1s that wet, warm grain is an
ideal environment for rapid afla-
toxin escalation if it is not handled
properly. Dry vour high-moisture
grain (16-30 percent) to below 15
percent moisture within 24 hours
after harvest or immediately haul
the grain to an clevator (that will
dry the grain).

Storage

Do not storc grain in trucks,
combines, bins, or any nonaerated
site for more than 4 to 6 hours.
These conditions quickly escalate
aflatoxin levels and deteriorate
grain quality, because fungal
growth and grain respiration will
rise quickly in high-moisture grain,
particularly with normal Missis-
sippi August and early September
air temperatures.

Conversely, aflatoxin approach-
es dormant levels when grain
moisture drops to about 12 percent,
especially when air temperatures
decline to around 55 °F. If you plan
to dry the grain yourself, do not
harvest more corn than you can dry
within these constraints.

Aflatoxin problems often devel-
op in grain bins being used to dry
corn. You must nliuimize grain



depth (commonly 3-6 feet deep) to
quickly dry high-moisturc corn
using in-bin drying system. Stir-
ring devices may assist drying but
cannot overcome acration prob-
lems that limit the drying rate in
deep-layered grain. Other drying
systems, such as continuous flow
and portable batch driers, normally
dry grain within thesc constraints,
if harvest capacity doces not exceed
volume of the drying system.

Harvest and Handling
Practices

You may improve grain quality
by altering harvest and handling
procedures. Fungi readily invade
kemels with cracked or damaged
sced coats. If you suspect a prob-
lem, keep obviously stressed,
stunted, or damaged arcas and field
edges from healthy corn.

Increasing fan speed, opening
sicves, and reducing ground speed
help enhance grain quality collect-
ed by a combinc. Postharvest
screen cleaners and gravity separa-
tors help reduce moderatc aflatoxin
levels (50 to 100 ppb) below the
FDA standard (20 ppb).

Daily clean out corn and debris
left in combines, trucks, pits, grain
carts, and augers; clean bins before
use because these arc potential

contamination sourccs. Sporcs
from fungi on infected grain may
readily disperse during handling,
contaminating subsequent grain. A
chlorine cleaning solution (3/4 cup
bleach/gallon of water) kills fungal
growth on handling facilities.

Detection

Mcthods historically used for
aflatoxin dectection range from
visual observations to complex lab
analyscs. A “black light” test uscs
long-wave ultraviolet light to illu-
minate a bright yellow-green fluo-
rescence indicative of a fungal
metabolism product that often pre-
ludes aflatoxin. This product is
called Kojic acid and should not be
confused with aflatoxin. The
“black light” test has limited use;
usc only as a preliminary test to a
more accurate chemical analysis.

Elevators or grain markets
should use chemical analyses to
determine aflatoxin content. You
may also submit samples for
analysis to the State Chemical Lab
or buy an aflatoxin test kit from
chemical supply companies.

Sampling and Testing

Substantial aflatoxin testing
variability 1s common because few
kemels are normally contaminated
with aflatoxin (less than 0.1 per-

cent), but concentration in individ-
ual kernels is often very high.

You may improve sampling by
incrcasing the sample size and
using proper sampling techniques.
Chemical extraction of aflatoxin
requires grinding the grain sample.

Testers should grind the original
sample before a subsample is re-
moved. This improves distribution
of contaminated particles to the
subsample. Testers may also grind
particles finer, increase the size of
the subsample, and increase num-
ber of analyses per sample to
reduce variability. The latter two
recommendations, hcwever, will
increase th- time and expense
involved with the analycal proce-
durc and may ve impractical in
some situations.

Action Levels

The United States Food and
Drug Administration action levels
for corn contaminated with afla-
toxin establish guidelines for spe-
cific uses. Research indicates that
aflatoxin-contaminated com within
these action levels will not injure
the health of specific animals listed
or humans consuming foods de-
rived from these animals.

FDA action levels for aflatoxin-contaminated corn include the following:

Maximum level
20 ppb:

100 ppb:
200 ppb:
300 ppb:

Use

Human food, feed for immature animals (including
poultry) or dairy animals, or unknown destination

Feed for breeding cattle, breeding swine, or poultry
Feed for finishing swine of greater than 100 pounds

Feed for finishing beef cattle

By Dr. Erick Larson, Extension Comn Specialist
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QPERRTTING INSTRUCTIONS

INTERCHANGEABLE FIXTURE FOQOR DEUTERIUM LAMPS

Please read these instructions completely before
operating this equlnmenc

If there are any guestions or problems regarding
the usg” of thisequipmédt, please contact:

ORIEL CORPORATION
250 T,ong Beach Boulevargd
Stratforc, CT 06497-0872
(203) 377-8282

ORX=R> S. X IR 411\ ORIZDISC AT NTHErd f .~D.
S Avenue De waponie l Mole Business Fark
2.A. De Courtaboeu= -OLUBOX®3 1
S1%KR Bes UIGRE heabherheac
France B8 fev" RT2R 7AW
England
The Representative €ronm whom
this equipment was purchasecd.



MODEL 66171 INTERCHANGEABLE FIXTURE FOR DEUTERIUM LAMPS

The Model 66171 Interchangeable Fixture is designed for use with
the Model 66170 housing. Together they constitute a sturdy air

cooled enclosure for a safe operation of an ORIEL Model 6313 or

Model 6316 deuterium lamp.

When the 66171 is operated in the 66170 the combination may be

mounted in several ways. See the 66170 manual for inférmation.

o

DEUTERIUM LAMPS

The ORIEL QW -dewtir igm Beiigs Nave fde Nsame DRAsic electrode

construction which results in an ultra stable lmm diameter light

source. The emergent light pattern depends on the window type.
See the attéqhed diagram. The 6316 is less alignment sensitive
while the FBI prOFides & 'hilgtbrreer@ct ol DRIYY | Sed fthe note on

imaging if Woususc _g~Nfdels . = o

The spectral output of these deuterium lamps is the classic UV
continuum so useful for spectroscopy because of the low visible
andi TR output. ANV PE Py gPect Eun\ o 3 M#fw lamp 1is shown.
Solarization, a loss of=transmittance~of the lamp glass due to
irradiation by shott wave UV altecs the spectrum slightly  with

age and this mechanism alone keeps the useful life to 5-600

hours, for the extended nose 6313 type.
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MODEL 66171 with MODEL 66170

VERTICAL ADJUST
and ROTATION

——LOCK RING

RETAINING SPRING

DEUTERIUM LAMP

GUIDES




AEETY

Keep clear of the electrical connections particularly
on start up.

UV light of high intensity is produced. This-light ds
hazardous to the eyes and skin. Above all, do not look
into the direct beam. Wear protective eyeglasses.
Contact ORIEL for suitable eyeware.

The bulb/ilS fragiles \regt FE atcordNhgly.

When running, the bulb surfaces are hot.

INSTALLATION QF LAMP

Remove the 66171 from the 66170 housing by unscrewing the Ffour
thumbscrews on the top of the combination. On the 66171 there is

a.mounting guide, spring retainer and terminal block.

To mount a 1¥NDS fir;t carefully slide the lamp up under ghe
spring slip and\ex® e the~Vesi PEat Fulddes. Then connect the
-red lamp lead to the terminal having the ‘red-dot next to it (or
the one with the red wireComaccted to=fhe”bottom of it). : The

two black 1leads may .then be connected to the remaining two

terminals in ‘any order,

BEFORE RE-ASSEMBLING THE HOUSING, BE CERTAIN TO CLEAN THE LAMP
WITH ALCOHOL OR SOME OTHER SOLVENT. Any gredase or . oil left. on

the quartz envelope of the lamp may result in dark spots or

actral brezkage of the lamp.
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B 3
For proper operation it is necessary to emplby a power -‘supply
such as.an ORIEL 6310. This unit will connect directly '‘with the

plug on the end of the lamp housing cable and will properly drive

the lamp.

It 1is also necessary to connect the AC line cord from the Jamp
housing to a suitable gp#ftee™8f AC (av approximately 20 watts) “to

operate the internal blower.

The blower must be operating when the lamp is on to adequately

cool the lamp and the housing.

To adjust the lamp in a vertical or horizontal plane, it is only
Jecessary 84 doben—gierehomgediBaiking  fMroagrandy€utn | fche black
knob for horizontal adjustment or pull or push the black knob

for wvertical adjustment. Tightening the chrome knob 1ldcks the

setbing.

TMAGING THE DEYTERIUM LAMPS

The 1 mm deuterium arc may be imaged or collimated using the
' ORIEL 6304 f1.5 UV fused silica condensing lens assembly, See
the 66170 manual for instructions on fixing the lens assembly to
the 66170. Since the refractive index of fused silica falls off
with wavelength the less focal length is shorter in the UV. What
appears to be a good collimated or imaged beaﬁ in the visible may

not be good in the v, You may have to bring the lens closer.



NOTE: WITH THE 6313, LAMP IT IS POSSIBLE TO MOVE THE LENS BACK

FAR ENOUGH TO STRIKE AND DAMAGE THE LAMP. BE CAREFUL.

You may wish to cut a small piece of rod, or a pencil and drop it
in the 1lens adjuster slot to prevent this. This can then be
removed ' if - vou use the 66170 with the 6316 lamp or one of - Ehe

other interchangeable sources.



WARRANTY

Oriel Corporation 'warrants .that ‘all. doods . listed in this»

acknowledgement (except consumables such as lamps, bulbs;
filters, etc.) shall be free from defects in materials and
workmanship. In cases of defects in materials - and/or
workmanship, such defects must become apparent within the -

following period:

a; A1l covered products, except spare parts...one (1) year
; or 3000 hours of operation, whichever comes first,
after delivery of the goods to buyer.

b, Spare parts...ninety (90) days -after delivery of goods
to buyer. :

The extent of Orie}/@b6rporatibh\'!s/Adabilitwhmpder this warranty
is 1limited to the adjustment, repair and/or replacement of the

defective part(£Y. During the above listed warranty period,
Oriel ~<orporation shall provide‘ all materials to accomplish the
repaired adjustment, repair or replacement. Oriel Corporation

shall provide the labor required during the above listed warranty
period to adjust, ‘repair and/or replace the defective goods at no
cost to the Buyer ONLY on condition that the defective goods are
‘returned freight prepaid to a Oriel Corporation designated
facility. gritNatothaiaai dnl Ashalll PedididesAlaBor) | for field
adjustment,. repair and/or replacement at prevailing rates for
such field service. ,

Oriel ‘Corporation - shall be relieved of all obligations and
liability ungersthigpmamr anGya\NIf 2 5

e The goods are operated with any accessory, equipment or
part  not ' specifically “approved.  or manufactured or
specified by Oriel Corporation unless buyer furnishes
reasonable evidence that such installations were not a
cause ofN\the"dgfect, provided/ that #hd's provision shall
not apply to“any dccessory, | béquipmént or part, the use
of which doeswgDengfrect the oLefy of the machine,

2. The goods -are  not to be operated or maintdined din
accordance with Oriel's instructions and gpecifications.

3is The goods shall have been repaired, altered or modified
.by other than Oriel authorized personnel.

4. Buyer does not return the defective ‘goods, freight
prepaid, to Oriel repair facility within the applicable
warranty period.



A TY  -(eontinued)

IT IS EXPRESSLY AGREED THAT THIS WARRANTY SHALL BE IN LIEU OF ALL

WARRANTIES OF FITNESS OR MERCHANTIBILITY, AND BUYER HEREBY WAIVES .-

ALL OTHER WARRANTIES, GUARANTEES, CONDITIONS OR LIABILITIES,
EXPRESS OR IMPLIED ARISING BY LAW OR OTHERWISE AND WHETHER OR NOT
OCCASIONED BY ORIEL'S NEGLIGENCE. This warranty shall not be
extended, aitered or varied except by a written instrument signed
by both parties; provided, that in the event the provision
relieving Oriel from liability for its negligence should for any
reason be held ineffective the remainder of the paragraph shall
remain in full force and gifetT.

CONSEQUENTIAT, DAMAGES

Oriel Corporapifn —shall$nc¥-ba) F@spdnsibie A% consequential
damages as a result of misfunctions or malfunctions of the goods
listed on tWis acknomledgefiont & ,0riel "ssa total xesponsibiltiy
shall be limited to repairing or replacing the misfunctioning or
malfunctioning goods under the terms and conditions of the above
described warranty. '

INSURANCE

Persons receiving goods for demonstrations, memo loan, temporary
use or in\\am§ MarpeleIn \OMchitiplal 1S5ph@t " ttaddferred from
Oriel, shall assume full reésponsibility“for any and all damage
while in theN\ ¢aTe, Coustody\ afid copmttol. Should damage occur
unrelated to the proper and warranted use and performance of the
goods, reciphQt®sof Lede~acoentis/ 1l redponsibility For
restoring the gQaIS&EED their~XoAdYFriess upow of #ginal delivery,
and for assuming all costs and charges. - ; :



Before returning eguipment to Oriel for repair, please czll ‘the
Customer Service Department. The phone number is (203) 377-8282.
You will be giveh a2 Return Material Authorization numbe; (rRMR2) .
To save time, have the Purchase Order number used to purchase the
equipment available before calling Oriel. Having thisv number
will insgre that your equipmEllllTke properly processed ani
greatly sﬁorten thg#fdine requitied/for tLha\\sepair. Ecuipment
returned without a Return Material Authorization (RMA) may be
rejected by the Oriel Receiving Department. Equipment returned
under warranty will be returned with mo) charge for.the repair or
shipoing. Customers will be notified of repairs -not co%ered by
—war;anty aleng—? wE L1271 ootV tntemh AR s 1 be&dramthé work is

started.
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