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Abstract
Method of AlflatoxinB1 (AFB1) determination in chilli powderwas modified by near infrared

spectroscopy (NIRS) technique. It was conducted at Postharvest and Processing Research and
Development Office during 2015-2017. The wave length region 400-2500 nm was used. Eighty five
samples of chilli powderwere used to create the effective model of AFB1 evaluation. Equation of
AFB1 determination in chilli powderhad high correlation coefficient (R); 0.87 and low standard error
of prediction (SEP); 2 .4 0 which standard deviation (SD) was lower than the Enzyme-linked
immunosorbentassay(ELISA)method; 3.41and also low standard error of calibration (SEC); 1.68. After
that, 2 0 samples of chilli powderwere analyzed AFB1 by NIRS technique compared with the
laboratory ELISA method and the results of two methods were quite similar in AFB1 content. When
the results of two methods showed that both methods were related on the same trend of AFB1
content.The NIRS technique model was error 18%. The model from NIRS method can predict the

amount of aflatoxin B1 in chilli powder in the range of 15.20-28.00ppb.
Keywords: chilli powder, alflatoxinB1, near infrared spectroscopy
A
A15N BN (Mycotoxin) ADEITNEEITUYIANAS NI ULDAUNTOERIIASTUAITABANLT D
st lUuTudSunaudeeiinlmineinisie (mycotoxicosis) Faliaunsasnwlmmevinlalaenislden
a g" Ao = (% [} I~ a = [ 1 & oo [ a 1
A13NEANTOINANTANBINULNITANY AD weWamenTu Fuduasnousisniuuazeisdzdy o wu n

L2 1%

sEUUMEla SEUUNIUAUINIT SPUUUTEAm SEUUAUTUS wagsruuilauiu 43193 1n1%e5Imsena

Aspergillusiiu A. flavus, A. parasiticus, A. tamariwag A. nomiuswusnnluiaasgyfiguagiiguTuyiin
#1199 1 91Ilne IFE WEN wEndT w3 wavayulng (eu1, 2547) Usunaunisvuilouvasuenan

vendulupmnsiarninnanamsinen s lvusazUsemaimuaainsiudewieundesguaineundoves



¥ aaa a

HUSLAA WU UsemadnnaninuaainisUlaun 50 ARG Ussinaeaaiasiasi 15 ANT wazusewmelne

Y

Aualinsuuleuveswenamandulaliiy 20 lulasnsumeims 1 Alansy wise 20 WAYU audsenId
NIENTIEFITUAY UUT 98 W.A. 2529 (A1eduns, 2545) Windinslduselevinslusundnnaan uasnanxa
wialulduseleilugnavnssunateguuu laun n1svinen nsugeusanduwassavetenis Tluans

Joatumdnlsauasuuasdngiivwazdnd \Wusu Tnanisdnnisudanisiiuiieadutunsuifianudidguin

[ a A

wszazdnsEnusenunmilliefleduslnansedlatinluldduingAuionisudsgy lunisdminelugy

q

nAnnauRInafiusnyiluseniesensudsdesmihweniinisuuideuventosiiassansivls (e,
2551) Tneludornunmasgiuninlu unv.492/2547 nsuuteuansueramendulunintudeslaiiu 20
VN

dwiunisnsadeuarsivainidostu viaTen (2555) Anvansfivuenamenduaine1msd

'
v a

FngluT AR IT1uIUL 10 Bla Fe819TLAUNIALA Tan W LAY §87 faue fdaelu wan
W WINUU 10U NSELATUBALLATEILNG 591 100 ABE1Y NANISITENUIT NISATIINENTRYLINAINBNTU

U1 Ae3T ELISA 9106198 19919NN9MUA WUINLIUIS 24 A1 31ND8aIUU 01aa9Te WInUuway

o I a

WINUe NUTIaLenamendu U1 agluyae 26.08 - 289.52 Wl UF el sedugindNuszn1ANTENT I

a aa £

arsrsaguninuald (Ldiiu 20 AND) Tusenined w.a. 2537-2544 ne981115bAYIIN153ATIL1FI8E1S

v v
IS a

« [N a a 3 a v a a a ! a a
Lﬂi@ﬂLWﬁlﬂLLﬂWiﬂﬂJﬂu Wiﬂsﬂﬂq (FUANUULLAANTNULIAULAZIUAUUALLDYRA) ‘Wiﬂl‘VIEJ‘LJu ALY (YUAER

kY]

funagyiiang) veuwas (¥aanuaveliang) Udnaziiz F8auasdu q loun nsesnadusagy

(%
[y

ANUUN

o—

1% '

° a a v W a & IV a & Y !
UTNINLNT YBEANWIN "qﬂﬁﬂ@ @QLLﬁWQIu@']TN‘V] 1 f\]gLVUVLG]'NLﬂiEJ\?LV]ﬁV]QﬂﬂJ@ 160 MDY AFIINULDNANDAN

a

Fululouliles 8 dreege Andusesas 5 USnauiinuegsening 6.59-61.28 Wi Togaznulunsniiaudn 4

€

21984 ﬂ%mmﬁwuagjawdw 12.26-61.28 AT winUu 3 feee Usunadfinude 7.84, 12.94 uay 14.40

(%
% 1 o

aa a a a a & aaa ° = papp a o I3 o | |
WU LarNIZNYUTUARNY 1 #8879 UTHIUNNUAB 6.59 WNU IUQWUQUUNLWUQV\IﬁﬂWQLNa@ 3 MDY NNIUY

=b

INURUNIRIgIY 20 AT AUsenAlagnsenswasnsaay Usunainufe 23.73, 30.70 way 61.28 WiNU
druaseamaviindunsivlinumsvuileuvesansueramendu@iaiuns, 2545) gansnt (2537) Anwinis

Julouvasslaganis A flavusluaseamanazayulng 30 viln wulnaIeunawazsayulng 46.7 % wu

! a

15U YUou0997 5 - 9 vl way 40 % wun15UBLUeurnIsIaIngn 5 ¥ia @3udn 13.3 % ldwunns

¥ [
a a o

Yuiauvessiay wnseameuazayulnsdanaifie nung 1A viiudu wazllenn siuenldannasesna

wazayulnslivesiian 1eun Aspergillus, Peniciliumiaz Rhizopuslagwu 56.7 , 11.7 wag 10.83 %



AUEIRUENSNT (2549) levinmsnsraaeuleasmendu to lunuiAndmielungammumiuasdau 17

F0g19 WuNSUWUouduI 1 feg1e dAUTunu 3.2 pg/ke

U £ 24

n1siATzilsuIaasiviusesldislune sl juRns saluisngsenn dudeou Idarsnindu

Funse warldszeznauiunIasniiuna mManseAlesldmataiesdunsusaanlasalastiu Wu

= o

nseansunulunsnsIvaey 5wRTeReeaseINRS Jadudtndaulademinduniodenld
nanNN13as1eEuNIsiiaN1sUsEIuTEndNeeT spectra NlAa1NN15lALas Near Infrared HUTRgNABINTS

AT wazAnleaNNITIeseiturieslfUanis thaunsilauyiueavesingifeanisinsgssely

q

0919 NIRS utaTasiionliiarlunsiasgsiiazainsias wiug wazlivinanesagnag

Hierroetal. (2008) wuina@1u19ald Near Infrared Spectroscopy Tun1sinusunadansAflatoxin By,

(%

Ochratoxin A uag Total Aflatoxins Turansndunal3euiiieuiuisondamaaiilarfngnieauiugl Negald
JzEnAMaTAEIENAINI1135 (2559) ATvdeuliinaasivionsmendu o luwdanuwidu ngld
AUNNSNA5197UA875 Near Infrared Spectroscopy(NIR) wu31 @un1sainanniuiauitlddesinuaisuad
F39A8U 400-2500 nm iieiaunsilaluiuneUsinaasiviensmendu e Tusiedrauaniunau
U 20 AR WiuiuranlaanieaufUANsNIATIERAI8LATed HPLC WUl 919 2 F5TUSunaean iy
lonsmendu o IndiAesiu uwazillaiUSeuifigudayalay T-TEST 58111935 NIR Uagnafildaniesdifins
aa v = ' a 1 W aa o A o

Mieseimenses HPLC Atnadlidauunnd1aiunisada Hall et al. (1988) Uszandld NIRS Livevinung

USunans theaflavinwazauduluyan sruvsinunUseiudsunuansoaniasss Usuiunsnddsy (free

amino acid) ALWBU (caffeine) wazlndfuea (polyphenol) Tuwi@iea (Schulz et al., 1999)

a v & A

lngmsnaaesiliiingUszasdiioUssyndldmadallosdunsusaaUnlasalasUunldlunisussio

Ustnaansfivwenamendu U 1 Tundndu Wunistisandunulunisnsivaey azainsamss wiug uazll

YNANYFHI9819

gunsaluazdsnig
gunsal
1. wSnUu
2. ansfiwansgiuueramendu O 1

3. 1394 Near Infrared Spectrometer U 6500 VBIUTEN FOSS



4. ¥aneeay Enzyme-linked immunosorbent assay (ELISA)
8M9

1. thehegremdnluuylaiinsvudeutsinmasueramendu 3 1 Tuseiumnududusiieg
Tnemssinansivwenamendu T 1luuSinasiige suaulisni 50 feeis

2. wisfegsfanarniu 2 daw didedadiud 1 luindnisgandunasdieinies Near
Infrared Spectrometer fiaueandu 400 - 2500nm

3. ddeg19dui 2 lWieseiliuuansivieraimendu 9 1 lukeslfUanisdeis
Enzyme-linked immunosorbent assay (ELISA)

4. 17 spectra fiunuu (original spectra) fildluadauuusiasmsadinaanssieds Partial
Least Square (PLS) 91nlUsunsud1593U The Unscramblervaau3sv Camo Oslo vosUszimauasiag

5. fn1sdmdenaunisinefiansaundi Standard Error of Calibration (SEC) #1 AnStandard

Error of Prediction (SEP) G‘]I’WLLazm Correlation Coefficient (R) &4

Y

'
aadaa

6. ﬂﬁayjaﬁlﬁﬁgﬂwmmﬁmswﬁﬂ%‘amﬁamﬁwn mﬁqm ASIREEUAMLLLUE VB IENNTT
as93ulpelUSouiisudn Standard Error ofPrediction (SEP) uag Bias LﬁaﬂizLﬁuImafL%ﬁTaagaiuﬁauﬁlﬂﬁ
Tolunsvinaunis

7. thaunsilaluldlunsussdiuamuSinaasivweramendu 9 1 Tundnduoudiouiuia
ELISA

LIAAZENTUN
FTYLIAIMINITNARDY : ISUAY HR1AY 2558 — ueey 2560

#A0UNNINITNAAD9 ﬂaﬁ{]’sLLazﬁmuﬁwmmwé’amiLﬁULﬁmLLazLLUigﬂwﬁmmamwm

NAN1SNAABILAZIANT

nsvaaenlunan 2 U nadeuinAin1sganduuaiieinsed Near Infrared Spectrometer 1Ry
g19AdU 400 — 2500 M WUIIAINIIANAULENTIAINENIARUANAY TAuuanA9iueg1ednlauseninanin
Juiildin1svulouvesansiv waziinsuudeuvesasivuenamendu U1 (Figurel) Faiiuwrldandulle

Taun15nas 19 ulaeleis NIR agaunsalslun1suseliudsunaansfiswanamendu 4 1 Tunsndula



0.8 —

Non Contamination ):>’n

5] : \ of Alflatoxin B1 A J/H\\

] N\ A Al ﬂ
" S e
04 — R N / =2

02—

Absorbance

Samples
0 500 1000 1500 2000 2500

Wavelength(nm)

Figure 1 The spectra at the wavelength region of 400 — 2500 nm of chilli powder and spiked

sample by alflatoxin B1
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Table 1 The characteristics of samples used in model for AFB1 content of chilli powder

ltems AFB1 content of chilli powder
Min -Max 15.20 - 28.00
Mean 20.82
SD 3.41
Number 85
Unit ppb

Table 2 The statistical analysis of NIRS model to predict AFB1 content of chilli powder by the

unscrambler software

Qualities Wavelength R SEC SEP Bias F
(nm)
AFB1 content 400 - 2500 0.87 1.68 2.40 0.02 10

R: Coefficient of correlation, SEC: Standard error of calibration, SEP: Stand error of prediction; Bias: The average difference between

actual value and NIRS value, F: The number of factors used in the calibration equation, SD

31

29
27
25
23
21

icted AFB1 content{ppb)

19



Figure 2The relationship between actual AFB1 content (ppb) and predicted AFB1 content
(ppb) from NIRS
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Figure 3 Regression coefficients of 10 factors affecting prediction of AFB1 content



(ppb) in NIRS model.
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Table 3 Comparison of predicted and actual values when used NIR model to evaluate

alflatoxinB1 in chilli powder

Method to determine Alflatoxin B1 d d?
Samples Reference Method NIRS Prediction (x-y) (x-y)?
X Y
1 18.20 23.23 -5.03 25.29
2 22.60 21.48 1.12 1.25
3 22.40 22.98 -0.58 0.34
a4 22.50 23.07 -0.57 0.33
5 20.80 19.69 1.11 1.23
6 22.00 21.58 0.42 0.17
7 18.30 18.45 -0.15 0.02
8 18.20 20.60 -2.40 5.77
9 19.30 20.86 -1.56 2.44
10 23.80 21.93 1.87 3.48
11 19.90 20.38 -0.48 0.23
12 18.30 20.44 -2.14 4.56
13 15.40 19.51 -4.11 16.88
14 18.70 20.71 -2.01 4.03
15 21.60 21.09 0.51 0.26

16 21.40 20.66 0.74 0.55



Method to determine Alflatoxin B1 d d?

Samples Reference Method NIRS Prediction (x-y) (x-y)?
X Y

17 20.30 20.94 -0.64 0.41

18 21.90 19.98 1.92 3.70

19 21.30 21.92 -0.62 0.39

20 20.60 19.81 0.79 0.63
Total 407.50 419.31 -11.81 71.98
Average 20.38 20.97 -0.59 3.60
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