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Utilization of Near Infrared Spectroscopy for Analysis of Proximate
Composition and Starch in Alaska Pollack Surimi
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Near infrared spectroscopy (NIR), is recently applied to analysis of food, and it gives non-destructive and highly reproducible results.
The objectives of this study were to assay protein, lipid and starch content in Alaska pollack surimi and to investigate application
in seafood. NIR spectra showed the absorbance signal at 1,510 nm, 2,050 nm, 2,170 nm and 2,180 nm for protein, and signal were
increased with protein content. Standard error of equation (SEE) was 0.296 and standard error of prediction (SEP) was 0.327.
In analysis of lipid in Alaska pollack surimi by NIR, near infrared spectra of lyophilized Alaska pollack surimi were scanned and
the signals of absorbance from C—H functional groups in lipid were identified at 1,730 nm, 1,740 nm and 2,300 nm and these signals
were risen as increasing lipid contents of Alaska pollack surimi as samely protein. SEE and SEP were 0.319, 0.353, respectively.
In starch analysis using NIR the signals of starch distinctly changed at wavelength of 1,450 nm and 1,950 nm. Collected values of
SEE and SEP were 0.304 and 0.318, respectively and the range of errors was 0.0186~0.6470 in starch contents,
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Fig. 1. Near infrared spectra of Alaska pollack surimi and lyo-
philized surimi.
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Fig. 2. Second derivative near infrared spectra of Alaska pol-
lack surimi and lyophilized surimi.
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Fig. 3. Near infrared spectra of lyophilized Alaska pollack su-
rimi.

Table 1. Protein contents of Alaska pollack surimi for measu-
ring near infrared spectra (Dry basis)

Protein Sample name
(%) W-15° W-10° W-5" M-3° M-5® M-7° A?
7840 7519 7076 4053 3574 3023 6064

DDV 150 10g, 5g of egg whites were added to Alaska pollack
surimi for changing of protein contents.

99935 5g 7g of skim milk were added to Alaska pollack su-
rimi for changing of protein contents.

P Grade of frozen Alaska pollack surimi.

Absorbance

» 30.23%
61.56% <
P 78.40%
1634 1700 1800 1900 2000 2100 2200 2296
nm

Fig. 4. Changes in second derivative near infrared spectra of
Alaska pollack surimi as protein contents of 30.23~
78.40%.
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Table 2. Protein contents of Alaska pollack surimi by the che-
mical analyses and near infrared analyses

Chemical analyses NIR analyses

(%) (%) Difference
428 4297 —-0.1812
36.0 36.06 —0.0180
303 30.33 —0.0423
723 72.46 -0.0184
78.1 78.20 —0.0952
61.8 61.56 0.2864
36.0 3598 0.0647
723 72.14 0.1423
75.8 7583 —0.0656
61.8 61.84 0.0018
428 4298 —0.1904
303 3046 —0.1704
75.8 7590 —0.1395
75.8 75.67 0.0893
78.1 77.86 0.2520
428 43.19 —0.3959
36.0 36.37 —0.3253
30.3 29.81 04741
723 7228 —0.0029
61.8 61.59 0.2539
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Table 3. Lipid contents of Alaska pollack surimi for measuring
near infrared spectra

Lipid Sample codes
(%) AY 0 010 015 0-?
179 848 1615 2205 2830

Y Grade of frozen Alaska pollack surimi.
299954 10g, 15g, 20 g of soybean oil were added to Alaska
pollack surimi for changing of lipid contents.

28.30%

Absorbance

8.48%

1300 1500 1700 1500 2100 2300 2500
nm

Fig. 5. Changes in near infrared spectra of lyophilized Alaska
pollack surimi as lipid contents of 8.48~28.30%.
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Table 4. Lipid contents of Alaska pollack surimi by the chemi-
cal analyses and near infrared analyses

Chemical analyses NIR analyses

(%) (%) Difference
1.8 1.60 0.1977
283 28.61 -0.3149
1.8 1.82 —0.0233
8.5 8.52 —0.0409
162 157 0.4388
283 28.18 0.1171
1.8 208 —0.2864
8.5 8.83 —0.3485
283 28.37 —0.0696
1.8 2.08 —0.2802
8.5 827 0.2154
283 2820 0.0982
18 1.51 0.2897
8.5 8.65 —0.1635
162 1571 0.4384
22.1 22,63 —0.5756
1.8 1.70 0.0998
85 8.77 —0.2884
162 1594 02107
283 28.12 0.1816
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Fig. 6. Near infrared spectra of starch from potato.
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Fig. 7. Near infrared spectra of Alaska pollack surimi and po-
tato starch added surimi.
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Fig. 8. Changes in second derivative near infrared spectra of
Alaska pollack surimi as potato starch contents of 5~

7%.
7} 00186~0.64700.2 Yo} ZHYN EFENYS o8¢ +3
o) AR BAo) vl $ EH WHo] E £ 98 Ao
BoE,
(@] [e] ]
i =

A2 450 ARpas A8 AIZE EHIYCR BUE F2
£ AEY usy BAMY 9FY TAHYY EFRNYS o

&3te] g Fojge) dWd 9 A AFH v fEY

27HEQ ARRF B 9B 4YS 9T 2BE a%su
Ge 2,
2HYH EREANL o1§F 20 39 4R 23L 99

Ae B4 AR ¥ $2UFOE Q3 dehte a3 F ye
A5 AAY 9a7t glon, B AFIHE ARE 522

AReZA 280 98 B3 A58 AARAL,
AN LRRAPL 18T AN 9 DAY BN U

Ao ZAYA 435+ 1,510 nm, 2,050 nm, 2,170 nm, 2,180 nmel A
Ve, o]& Az A gake] Frldte whe FUkske A



326 $3%-0l29 -

Table 5. Difference between the actual starch contents of Ala-
ska pollack surimi and quantified starch contents by

near infrared analyses

Actual content NIR analyses

(%) (%) Difference
5 4905 0.0946
5 4.766 0.2339
5 5.025 —0.0255
6 6.362 —0.3619
6 6.275 —0.2749
6 6.355 —0.3551
6 6.574 —0.5736
7 7.124 —0.1244
7 6.564 04357
7 6.832 0.1685
8 7.408 0.5920
8 8.019 —0.0186
8 7917 0.0827
9 8.624 0.3761
9 8.352 0.6477
9 8.599 0.4005
9 8.518 0.4820

10 10.170 -0.1739
10 9.735 0.2648
10 10.220 —0.2226
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