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Evaluation of Histamine in Sardine Fish by Long Wave Near Infrared Spectroscopy
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Inguszasirosnuideiife eatuuusaoimsinseisamiiluasifuandemaiaidefBursisaan
isaln¥ lnensainanasuresiiegalaignsau frewn3ess MICRO NIR Spectrometer %39a3u813AAY 1150-2150
nm Tnglduanensiuen sadinell longiceps anUssanaiu s1uau 149 i TnednwarUaildlunisawnuiifesoluil
Uauiiudh (ntact fish) Yanrhesaefneeen (Fillet) iifodatun (Minced meat) waziilovarunvzaunusnuuia (Minced
meat with glass) mﬂﬁ?uﬁw%a;gjaaLﬂﬂm%’mﬂﬂi@mﬂﬁuﬂﬁuLLaaﬁaLﬁmLLagﬁmumﬁmmimmﬁﬁmmamﬁm83%{51"1&6] TUadns
wuudaeslunsiueUinnudaniiiunieis Partial least square regression (PLSR) wuinkuudtasslun1sviniuganunsa
Tnsvhuesuinadanivludevanuasludevauafiawnuiuuilinaiiian Insuvudaestiaedldunainnis
WaLaLUNASNAI835 Smoothing 5 point+Derivative S. Golay 2 nd 11 point laailA1 Coefficient of determination
(R"), Standard error of prediction (SEP) wa Bias YesaRIUUTIanviTl Ao 0.470, 27.209 way 1.094 ppm
awdsu Taedl PLS factor windu 7 annen R 5119 0.26-0.49 uansimnuduiusseninsdoyaidsuasiuaiiinlag3s
wmsgudieuduiusila erndunszesdusznounmeluresuaniithann shilmaansuateiavesdanduisdiviina

HosunluseAu ppm

Adndny: Bamnii, Hesdunsuseaningalny, maganiuwes, mIaevioues

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
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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.
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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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Figure 4 Average spectrum of fillet.
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Figure 5 Average spectrum of minced meat.
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Figure 6 Average spectrum of minced meat with glass.

90 Table 1 dansveadfvesa1dandluvesuarensau
Taeuuau 2 ngu Ao Calibration set wag Prediction set A1l
ReaunansdSunaBaniuiialag Fluorometer fifies
UNUAZODNUDNT WA IUWTFIUVBINTIN

Table 2 LAMANTIOULVOWUUT @B PLS  dmiunisia
gamduveslamninuluiieg1wwiinniee lnsuanauuuinass

o [

fARfigadmIuga Prediction Lazen Calibration axifiulsiTly
Fregrailevarunnasiogrnilovatuaiiawnuriuns
WUV IA09EINTOVIUNEALLLUE AW WERIINULAY
Lifinasdeaiunndu Sasdiuimsaunuioaunlduaiiian
wienaidunsizmsuniievanilfifovesiedeainane
Funaziunsdnldssmeeeniuaniiege warannmsaun
\ovarunaziiuiinvesdaniiiulsingds Figure 5910
Williams 53y31A1 R 581379 0.26-0.49 uansinAsidusius
seedeyalduasiuii inlng Bnnsgudienudiniugilal
7 Auuslugfidoradunszievaniiusinaninnn dey
windlu Figure 3 TunsélsesUaiings wufiasudaiiduiia
Pheeniirueeay 1,450 way 1,940 nm lunsdlfnegng
Fuiovan (Figure 4)wim over absorbtion (Q@ﬂﬁuﬂa‘lumﬂ)
Aedaaunsasieunduvasedusiann lutieUsyana 0.3
waslunsalveaiievauauasiiovauaiiaunusinuuia (Fieure
5 and 6) é’ﬂwmmmamﬂm%’uwuﬂﬁi@mﬂﬁuLLaamaqﬁwmﬂ
(ﬁﬂmaaﬁﬂqa) Lwiﬁmi@mnﬁumﬁumaa%amﬁuﬁamdw
mmwawar;ﬁﬂa'nﬂixﬂauﬁ’uﬂ%mmﬁﬁwaqéamﬁﬂwﬁaﬂm
Jwilianuudugilunisesvinlagldimatalesdunsise

awninsalnUlsiieane

4 a3
NN AT ILVINALALAS M UUT1PDIANUFUNUTSEIIN4

aAUnASuNTaLY DULAIIIUAITAUINNNITASIDTALAT B4

29



Thai Society of Agricultural Engineering Journal Vol. 20 No. 1 (2014), 26-31

MICRO NIR Spectrometer (JDSU, USA) 974A311819AA Y

1,150-2,150 nm fuvsinadasniiuluieuan

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

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

Ramark: N= Number of scanned spectra, Mean= Average, Max= Maximum, Min= Minimum, SD= Standard deviation.

Table 2 Result of PLS modelling for histamine in sardine.

Sample Calibration set Prediction set
(Wavelength Pre treatment PC
R2 SEC Bias R2 SEP Bias
Range, nm)
De-trending 8 0.570 23750  -1.691e-05  0.467 27.485 -8.231
Intact
Raw spectrum 13 0.609 22582  -2.325e-05  0.307 30.069 -1.622
1255-2060
SNV+De-trending 10 0.609 22640  2.225e-06  0.253 30.727 -9.587
SM 11 point+
8 0.354 28.994  2.215e-05 0389 30.764 -1.612
Normalize Range
Fillet
SM 11 point+
1181-2030
Derivative S.Golay 6 0.358 28908  -4.232e-06 0318 30.289 -4.204
2nd 5 point
SM 5 point+
Derivative S.Golay 7 0.409 27726 7.763e-08 0470 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
Derivative S.Golay 7 0.489 271.726 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, R= Coefficient of determination, SEC= Standard

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

nwudwuuiaedumsiueasaliniinedsing faa lnsuuvdtaeddauiainnisianiadnaiuaieis

gamiduluilovauanazluilloUauaiaunuanuinalawad  Smoothing 5 points+Derivative S. Golay 2 nd 11 points
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