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dlosdunsisnaninsalnd Tnensainannduvessiegisanesiu fewndes MICRO NIR Spectrometer 433714817
AR 1150-2150 nm tnglduanensiuan sadinell longiceps annUsymaARu 1wy 149 & TnednvazUandildlunisauny
fiesialuil vanfiusi (ntact fish) Yarhassieninsesn (Fillet) iotatun (Minced meat) waziifeuarunazaunusinuuia
(Minced meat with glass) mﬂﬁy’uﬁﬁaaﬂaamﬂm%’unﬁ@mﬂﬁuﬂ?{uumé&uﬁmaxﬁw'wumﬁmmimqmﬁmmamﬂmsﬁ%sm6]
TUasuuudasslumsviuneUsunudaniiiunieis Partial least square regression (PLSR) wuauuudnaedlun1svinuie
E‘i’llﬂiﬂiﬁﬂ’]TVT’]'L!’]EJ‘U%&I’]m%ﬁﬁ’]ﬁuim‘ﬂaﬂa’mﬂLLaSGLUL‘ﬂE]Ua’]UﬂﬁﬁLLﬂutﬁuLLﬁ’ﬂﬁNaﬁﬁﬁﬂ Tnsuvusiassiaacldunain
MSNAUIALUNATUAIETS Smoothing 5 point + Derivative S. Golay 2 nd 11 point lawila1 (Coefficient of
determination, RY), (Standard error of prediction, SEP) wag Bias YOIIABILUUT 1A D 0.470, 27.209 ppm
way 1.094 ppm auadu Tnedl PLS factor windu 7 99nd1 R S¥%313 0.26- 0.49 wansIANuFITUSTEnI oy AT
fuenfifalaeisunsgudanuduiusildd eradumszesivseneuneluvesuaniann vldiAnnisuadsfinves
FamiuFaiivsunadosunnluszdu ppm

AdnAny: Bannily, WesBursusaaninsalnd, mIganfiuues, MyasyiouLas

Abstract

Objective of this research was to evaluate the histamine in sardine by measuring spectra of sardine
samples using MICRO NIR spectrometer (1150-2150 nm). The 149 fresh sardine fish (sadinell longiceps) from China
were subjected to the experiment in four different forms including intact fish, fillet, minced meat, and minced
meat through glass. The absorbance spectra with or without different mathematic pretreatment were used to
develop the prediction model for histamine using Partial Least Square Regression (PLSR). The best form of fish
that gave better model performance was minced meat and minced meat with glass. The best model was
developed after spectra pretreatment of Smoothing (5 points) + Derivative S. Golay 2 nd 11 point and they
provided the same coefficient of determination (Rz), Standard Error of Prediction (SEP) and bias of 0.470, 27.209
ppm and 1.094 ppm, respectively with 7 PLS factors. The R® between 0.26-0.49 indicated that the correlation

between optical data and the reference values of histamine was not good. This might be because fish contained



a lot of water and the water absorbance band coverred the peak of the histamine content which was very low in

ppm level.

Keywords: Histamine, Near Infrared Spectroscopy, Absorbance, Reflectance

1 uni
E;mm‘vmﬁzumiﬁwﬂawﬁﬁuﬂizﬂmﬁfuﬁ‘]uﬁﬁ]miﬁﬁ
yarmaAsugiassmilwessemalneg nadfvednsy
AanIng [1] 518911 Ysenelvedinisdisonuaignsau
nsedes U 2554 (1.A. — 1.A.) USuay 16,909.69 fudnLdu
Yae1 1,153.39 a1uum wagl 2555 (.. - 1.0) Y3un
24.444.99 @y ﬁmﬁuuﬂam 1,919.96 A1UUIM BASINIT
WasuuUasU3ia 44.56 fu Anduyarn 66.46 &ruum
nsnsiasulanstudiglsinuinludemsianuan
voslanlnenusinaBaniilu (nistamine) osannluile
Uafarsdadau (histidine) Miunsnosilusnduse
$ranouazarsaffuiuansaaduvesansdannily
(histamine)  AitAnannsiiusnwvanliidunaiuuly
gamgigaauluiliuuafiseimduiiadiaoulesd
histidinedecarboxylase vinn1stpsaalaninoziiludansu
Tinaneiduansamiudafufviosnaniouyed agdu
sesusaniivluievandusvindslunisusuenaiyan
vo3Ua1Larn153as s RUsuuBaniiiuluiievania
Aeatostuguamaesiuilag warergnisfvinviidelan
nsvaaeudaniiudadunagnslunsavaunuainuiay
mmﬂaamﬁﬁﬂmmmiﬁﬂa;ﬁﬂszﬂaumimmimLa 270
78UV Kose et al. [2] 1A sEAUNTAIVANUITUIN
ganniluluuainsena scombrotoxic HA1UsEUIM 10-200
ppm  sEAUTiRnUNFAYesBanTiu fio gand 50 ppm @
Mvualuansgewsni [3 6lae 2]
ns¥nUsinaaniiulagiasafudoddnauas
unoufidudousieisnsitsaunddasiefisiuiuunn
Fisnsouiulunininduazdseenlugnavnssuuan
nszlosAoBauninsgIuveslssnudeszgndunain
unsgruaina AOAC Official Method 977.13 uag AOAC
Official Method 957.07 Histamine in Seafood [4] lng7s
Fluorometric Method Gﬁﬂméad Fluorometer ?jﬂﬁaﬂ%’
@15LANIIUIUNIA LYY Histamine
Phthaldialdehyde (OPT),
exchange resin LHudu
watlafesdunsusaaUninsalnd Wudsnsimsned
aafUszneumaaiifisands uludn laddedldasiag Hu
finsfudandey lddeaniousete uinisiwmalulad
s nduseedinisadrsuuusiasauiieldlunsiiune
(Calibration model) reumsiilUldnuiienssudiou
mnuusiugAUIEE B eidumnasgulutiagtiu madiged
Ignfiauudugnduiivensuldagldinandiies 2-3 Jui lu

See

2

dichloride, o-

Phosphoric acid &g lon-

nsesgiiliandunulunisnsiasuvaigsaudng
Tssu Aafudemauauazaudfydeiinanuniaiing
35w ednwanudululslunsldmeiadesdunsisea
WalnsalnPlunsinseidaniiuveslarssau Adavan
Tnensaduitlivhanedwheliusendanaasanmlddng
Tunsiasen

2 gunIaluaisnIg

21 MTe3ENI0819Ua)

Uaniildlulasesnuddefiensiuan sadinell longiceps
MnUszmadudslaFuaueaTzifiegaaranuitn
1‘1/1&@,‘13'814 Wlsigu Wadnd d1dn umvu Jawdnaynsanns
1w 149 fazuuseenludesyn Aogauwsn 100 dazgn
z‘jummmﬁaﬂﬁ'umﬁaﬂLL%nblﬂuﬁauﬁwuaﬂﬁNm Qouuadl
Uszanas -20°C laensguazdumunssuisvedseny fede
duan9Inudons ax 25 fdwu 4 vien Uarfignuriden
ueazgminututtUssanm 5-10 wft aundigumgien
Uanaelu 0 °C wénintu uazeniiaosdn 49 # azdunna
n3suABveslssnwduiu Aoazduuiainudens az 7 M
$1uru 7 ven udnhuiusiiussana 5-10 undi uwdathiu
Tnolugaiiaesazifunisuiuseiudaniiu Tasaziiulily
RN ilviod franfiumnsnety 7 92a9a1 Ao 10, 20, 30,
40, 50 60 waz 70 hr Faaa1as 7§ Yarflazansudios
wjriudsls Snwgaumniiuszanu 0°C newiesnuInAaes
Tuvteaiimunugamaiuszaa 25°C dnwazanildluns
aunuildaialull Yandiusa (ntact fish) Jainipsaening
990 (Fillet) way \ovaun (Minced meat)

22 misaunundukaeiveuiulduasnieonsuiides
oUNTUTA

Vaniteenunlddndutinesn wdraunuusiamnats
a1Uan #eLA3e MICRO NIR (JDSU, USA) 929A21318717
AAY 1150-2150 nm 9ntiuhanuneinade dignuitlaiiing
wasnuievardululnensuuauniinay suiaduri
gudnana 100 mm 420 mm setadesannsiiines
Tntuhiudevanndauiminuszana 80 g (AnUTIIN
drufinnunisannu) truduseniesiu (OKU SAN NO,
Thailand) Wuaan 1 il udriifevandidulaldluau
wianauvumduruaugnats 50 mm g 15 mm 910ty
avihuauaunasnussasesaUnnsiiwmesusadumi
\ovanunuazuAuT LA NSARNUNNRUUIN 2 Feie 1
PR



Thai Society of Agricultural Engineering Journal Vol. xx No. x (xxxx), x-x

23 MTUATISIRIYSIFan 18T

devanuaitinunisaunuluinssimusinasaniiv
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NN IFIUAINa AOAC Official Method 977.13 uae
AOAC Official Method 957.07 Histamine in Seafood
[4] #eLA3es Fluorometer (Quantech, USA)

Figure 1 Fish sample presentation for MICRO NIR
spectrometer a) Intact fish, b) Fillet, ¢) Minced meat

and d) Minced meat through glass.
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Figure 2 Average spectrum of pure histamine
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Figure 3 Average spectrum of intact fish
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o1 uag TusegruilaUauaNaunurIuLA? WUIHANS
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Figure 6 Average spectrum of minced meat with glass

Calibration set Prediction set
Sample
N Mean Max Min SD N Mean Max Min SD
Intact 233 23364 188.190 -1.450 36.207 57  23.826 188.190 -1.250 37.276
Fillet 235 23101 188.190 -1.450 36.075 58  24.006 154.970 -1.250 37.049
Minced meat 238  27.454 188.190 -1.450 36.052 58  24.305 154.970 -1.250 37.389
Minced meat
236 23.085 188.190 -1.450 36.112 58  23.663 153.010 -1.250 36.729
with glass
0.25
0.2
Y 015
5
é 0.1
&
0.05 1690
1417 1853
0
1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
Wavelength (nm)

Figure 5 Average spectrum of minced meat

Table 1 Statistic of histamine content (ppm) in sardine of calibration set and prediction set

Raml—réljl Sample Pre treatment PC Calibration set Prediction set
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2 2

R SEC Bias R SEP Bias
De-trending 8 0.570 23.750 -1.691e-05 0.467 27.485 -8.231
Intact
Raw spectrum 13 0.609 22.582 -2.325e-05 0.307 30.069 -1.622
1255-2060
SNV+ De-trending 10 0.609 22.640 2.225e-06 0.253 30.727 -9.587
SM11 point+ Normalize
8 0.354 28.994 2.215e-05 0.389 30.764 -1.612
Range
Fillet
SM 11 point+
1181-2030
Derivative S.Golay 6 0.358 28.908 -4.232e-06 0.318 30.289 -4.204
2nd 5 point
SM 5 point+
Derivative S.Golay 7 0.409 27.726 7.763e-08 0.470 27.209 1.094
Minced meat .
2nd 11 point
1159-2053
SM 5 point+
5 0.340 29.280 4.410e-06 0.376 29.516 -0.682
Normalize Max
SM 5 point+
Minced meat o
Derivative S.Golay 7 0.489 27.726 7.763e-08 0.470 27.209 1.094
with glass )
2nd 11 point
1158-2053
SM 5 point 19 0.608 22.59 -0.0002 0.136 33.954 -3.433

Remark: SM= Smoothing, PC= PLS factor, SNV= Standard normal variate, RZ: Coefficient of determination, SEC= Standard error of

Calibration, SEP= Standard error of prediction, Bias= average error
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