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Utilization of Near Infrared Spectroscopy for
Quality Evaluation of Fisheries Products

Sung-Hye SHIN

Department of Food Industrial Engineering, Graduate
School of Industrial, Pukyong National University

Abstract

In the quality evaluation of fisheries products, to investigate utilization of
near infrared spectroscopy(NIR), the most recent being interested by many
researcher of food and drug as a new available method of instrumental
analysis is a representative method of non-destructive and highly
reproducible analysis, a series of experiments as the possibility on
distinction of the place of origin in dried anchovies and establishment of
optimum condition on exclusion of protein in manufacturing chitin from
squid pen and analysis of additives, starch and sorbitol, in frozen Alaska
pollack surimi were carriecd out and the results were summarized as
follows.

In NIR spectrum of korean dried anchovies and viethamese dried



anchovies, absorbance at 1440nm of vietnamese dried anchovies was higher
than korean dried anchovies due to difference of moisture content between
vietnamese and korean. Peak area of most of korean dried anchovies at
1440nm were below 250 but above 350 in vietnamese dried anchovies.
These results exhibited the possibility on distinction of the place of origin
in dried anchovies by NIR.

The effects of alkaline treatment temperature and time on exclusion of
protein in squid pen were investigated as measuring protein content by
NIR. Two unique peak at 1500nm and 2050nm by N-H groups in NIR
spectrum of squid pen chitin, changing in peak area as protein contents of
chitin, were showed. The effect of deproteinization increased as alkaline
treatment time from 1hr to 3hrs in room temperature but decreased in 10
0C.

Major peaks for analysis of starch, included in frozen surimi, were
checked out at 1450nm and 1950nm in NIR spectrum. And peaks at
1580nm, 2100nm, 2300nm in NIR spectrum of surimi were originated in
sorbitol. The area of these peak were broaden as increment of starch and
sorbitol content in surimi. So analysis of starch and sorbitol in surimi by

NIR were practicable.
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Squid pen

. B s Hot air blast drying (50T)
Grinding
l, s (round 20mesh

Deproteinization

" Add IN NaOH{at 25T or 100C) and
<EE———
different reaction time(lhr, 3hrs)
Washing
‘ Wash the material with water
S — K R
untit free of acid
Drying
‘ e Hot air blast drying
Chitin

Fig. 1. Preparation procedure of chitin and chitosan from squid pen.
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47 stH A gas chromatography & %48t tHAOAC, 1990).

Halel 94kA] B 9 chitin®] B9 Z7d wE Wi aou @89 H
HEe 24E 93 cHd BEREAYeR #4437 98 AXEF A RE
o ol Fejolwa 2HM F3E 47| (Spectrum
GX, Perkin Elmer,USA)E Ap-&3ted EM 39 2m(Tablel), A% Fake] tf2

Zb A& 9] spectrum-2 1100~2400nm % Dol A absorbance mode® =4 35t9

CHH BPRAon dojd sfEPe] AREe EAH BAL near
infrared spectral analysis software(QUANT C plus, Perkin Elmer, USA)&
AH8-31e] Principal Component Regression{PCR)' 2.2 8slgt) =42 =

A% 2 A A% 4408 A8 PELE RS A Azt B4
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Table 1. Conditions of instrument for near infrared spectroscopy

Instrument

Source

Beam splitter
Detector

Scan spectral range
Resolution

Number of scans

Scan mode

Spectrum GX FT-NIR, PerkinElmer, USA

Tungsten halogen lamp

Quartz beam splitter

Lead sulfide dector in integrating sphere
1100 - 2400nm

16cm '

32

Absorbance

- 12 -
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Table 2. General component contents of korean anchovies and

vietnamese anchovies

KOREA VIETNAM
Moisture(%) 24.6 326
Crude Protein(%) 543 51.4
Crude Lipid{(%) 6.8 4.6
Crude Ash(2%) 14.8 12.9




- T T - T s [
[256,7 1408 1500 1601 1710 13430 THK) 2(HH) patt il o0 2300 2400 2543 6
nm

Fig. 2. Near infrared spectra of korean anchovies.
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Fig. 4. First derivative near—infrared spectra of anchovies.
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Fig. 5. Near infrared spectra of korean and vietnamese
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Fig. 6. Difference of peak area between korean anchovies

and vietnamese anchovies at 1440nm
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Fig. 7. Principal component regression curves of korean

and vietnamese dried anchovies
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Fig. 8. Result of discriminant analysis between korean and
vietnamese anchovies by near infrared spectral

absorbance.
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Table 3. Ingredients and yield of squid pen and chitin from
squid pen(dry basis)

Composition Squid pen Chitin
Yield(%) 100 36.1
Moisture(2%) 5.6 3.7
Nitrogen(%) 12.1 8.1
Crude ash(%) 0.8 0.4
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Fig. 9. Near infrared spectra of squid pen and squid pen chitin
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Fig. 10. Near infrared spectra of squid pen chitin in deprotein
processing*
* Deprotein processing condition ; 1IN NaOH soln., 25T
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Fig. 12. Near-infrared spectra of squid pen chitin in deprotein

processing*
*Deprotein processing condition ; 1IN NaOH soln., 100T

_31_



IN 100°'C 1hr
IN 100'C 3hrs

!

)
W
W
\ \ //\
i 4 k ‘
-~

/
\‘}\ /
i
3 I? \\ It
\ W Ji \ B j
p W W VoA
N W 8 ! N
N\ N / N\
R . .
17554 1804 1830 E00 1950 2{RW) 2058 palial 2150 2200 2250 23K 1350
nm

24010 24354

Fig. 13. First derivative near infrared spectra of chitin
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Fig. 14. Near infrared spectra of squid pen chitin from various

conditions.
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Fig. 15. First derivative near infrared spectra of squid pen
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Table 4. Compared near-infrared spectra peak area of squid
pen chitin

Deprotein processing condition Corredted area by NIR analysis

IN 25T 1hr 16.6049
IN 25T 3hrs 13.7845
iN 100T 1hr 28.1331

1IN 100T 3hrs 30.5855
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Table 5. Chemical composition of Lyophilized Alaska pollack(%)

(Grades
FA A RA
Crude Protein 62.71 60.64 62.51
Crude Lipid 1.34 1.67 1.71
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Table 6. NIR spectrum area in different starch contented
(1450nm, 1950nm)

starch contenis corrected area

5% 17.7831

62% 18.1056
A 1450nm

7% 19.3564

8% 20.6015

5% 24.6665

6% 25.5783
A1950nm

7% 32.5681

8% 34.2210
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Table 7 . NIR spectrum area in different sorbitol contented

(2100nm)
sorbitol contents corrected area
6 % 7.0833
7 % 8.5382
A2100nm 8 % 9.5078
9 % 10.6417
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