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Sample Histamine Sample Histamine Sample Histamine Sample Histamine Sample Histamine

No. (ppm) No. (ppm) No. (ppm) No. (ppm) No. (ppm)
C1 4.71 C143 6.09 C188 2.91 C50 1.34 C94 5.68
C10 2.55 Cl144 3.17 C189 3.04 C51 0.39 C95 5.02

C100 1.83 C145 3.69 C19 2.25 C52 0.12 C96 5.02
C101 5.07 Ci147 3.43 C190 2.77 C53 0.39 c97 5.02
C102 6.99 C148 4.08 C191 3.82 C54 1.07 C98 3.70
C103 2.31 C149 3.95 C192 2.64 C55 0.80 C99 3.70
C104 2.07 C15 3.82 C193 3.3 C56 0.67
C105 1.47 C150 4.21 C194 3.69 C57 0.54
C106 1.35 C151 3.17 C195 3.43 C58 0.80
C107 1.23 C152 2.51 C196 5 C59 1.07
Cc108 3.27 C153 3.04 C197 6.44 C6 0.93
C109 3.27 C154 2.12 C198 3.82 C60 1.07
C11 4.47 C155 2.38 C199 1.34 Coe1l 1.20
C110 2.67 C156 3.95 Cc2 2.02 C62 0.80
Ci11 2.79 C157 3.04 C20 2.15 C63 0.41
C112 4.47 C158 2.25 C200 2.15 Coe4 0.27
C113 3.39 C159 3.17 c21 2.29 C65 0.27
C114 2.79 Cle 2.77 C22 0.93 C66 1.59
C115 2.91 C160 3.43 C23 1.88 Cc67 0.27
Cl1e6 4.23 Cile1l 6.44 C24 1.34 C68 0.27
C117 5.19 C162 2.25 C25 0.80 C69 0.54
C118 2.07 c163 1.86 C26 2.70 Cc7 0.54
C119 2.31 Cl64 1.47 c27 3.10 C70 0.27
C12 1.83 C165 4.08 C28 0.93 C71 0.27
C120 3.99 Cl66 4.34 C29 0.93 C72 1.07
C121 6.15 Cl67 2.91 Cc3 0.93 C73 1.59
C122 3.27 C168 2.51 C30 0.66 C74 3.31
C123 4.11 C169 4.34 C31 1.34 C75 2.78
C124 3.03 Cc17 3.17 C32 1.07 C76 1.46
C125 4.83 C170 3.43 C33 0.52 Cc77 1.72
C126 3.51 C171 3.43 C34 1.88 Cc78 1.33
C127 3.51 C172 5.52 C35 0.25 C79 2.65
C128 3.27 C173 2.64 C36 0.12 C8 2.91
C129 3.87 C174 4.08 C37 0.12 C80 3.70
C13 2.79 C175 4.61 C38 0.25 cs1 0.67
C130 3.15 C176 2.77 C39 0.12 C82 1.33
C131 5.55 C177 5.91 Cc4 1.47 C83 1.59
C132 5.19 C178 6.04 C40 0.39 Cc84 1.46
C133 2.79 C179 3.82 ca1 1.07 C85 1.99
C134 7.11 C18 3.04 C42 0.80 C86 2.25
C135 4.77 C180 3.17 C43 0.12 Cc87 4.36
C136 5.08 C181 2.51 C44 0.12 C88 291
C137 4.06 C182 2.51 C45 2.7 C89 5.95



C139
Ci4
C140
C141
C142

4.06
5.58
5.08
8.02
7.61

C183
C184
C185
C186
C187

2.51

3.69
4.47
2.91

C46
Cc47
C48
C49
C5

1.34
0.12
0.93
0.80
0.93

c9
Ca0
co1
C92
C93

3.57
3.44
4.89
5.15
5.15
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dlosdunsisnaninsalnd Inensafannduvessiegisaiesiu fewnes MICRO NIR Spectrometer 433714817
AR 1150-2150 nm tnglduarensiuan sadinell longiceps anUsEmARY $1u7u 149 1 TnednwazUaniildlunisauny
figarielui] vandius (ntact fish) Uanrie3aenfineenn (Fillet) iileuanua (Minced meat) uasiifovaunavannusiiuudy
(Minced meat with glass) aﬂﬂﬁ?uﬁw%’aaﬂaaLﬂﬂm%’umi@mﬂﬁuﬂﬁuumﬁ%La:uLLa3‘171r;humﬁmmamqmﬁmmamﬁmaﬁ%&hq6]
TUasauuuiasslunmsyiuneUsunudaniiiunieis Partial least square regression (PLSR) wuauuudnaedlun1svinung
mmmiﬁﬂﬁﬁ’m’laﬂ%mmﬁamﬁﬂmﬁwmmLLax‘LuLﬁaUa’mmﬁaLmuﬁj’mLLﬁﬂﬁmaﬁﬁqm Tnsuuusiassiaesldunain
MSNAUIALUNATUAIETS Smoothing 5 point + Derivative S. Golay 2 nd 11 point lawiiA1 (Coefficient of
determination, RY), (Standard error of prediction, SEP) wag Bias YOIIAD UL Ia NN Ao 0.470, 27.209 ppm
way 1.094 ppm auadu Tnedl PLS factor windu 7 99nd7 R 58713 0.26- 0.49 wansIANuFITUSTEnI oy AT
fuenfifalaeisunsgudanuduiusildd eradumszesduseneuneluvesuanihann 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
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AOAC Official Method 957.07 Histamine in Seafood
[4] ewm3ed Fluorometer (Quantech, USA)

Fisure 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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2323 uag 1692 nm) (Figure 2)
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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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lusreguilovarun wuhfiamsaanfuaduaudaiin?l  waz 1941 nm audau (Figure 6) eiiaiininalugas

ANNENIAAY 1417, 1690 WAz 1853 nm MINEIRAU 1350-1500 nm Wag 1900-2050 nm tJufinvostin
(Figure 5) sfin?l 1690 nm LUufinvosdaniilu 0
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Wavelength (nm) Figure 6 Average spectrum of minced meat with glass

Figure 5 Average spectrum of minced meat
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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 snectra. Mean= Averase. Max= Maximiuim. Min= Minimum. SD= Standard Deviation

Table 2 Result of PLS modelling for histamine in sardine

Sample Calibration set Prediction set
(Wavelength Pre treatment PC 2 2
R SEC Bias R SEP Bias
Range, nm)
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 -7.622
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+
Minced meat Derivative S.Golay 7 0.409 27.726 7.763e-08 0.470 27.209 1.094
1159-2053 2nd 11 point
SM 5 point+ 5 0.340 29.280 4.410e-06 0.376 29.516 -0.682
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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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