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Difference analysis using an FTIR spectrum for individual walnuts
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Abstract: To determine an efficient, rapid, and safe measurement for walnuts containing chemical substances,
11 individual Juglans regia walnuts from Hezhang and Puding in Guizhou Province were tested using Fourier
transform infrared spectroscopy (FTIRS). A correlation analysis between FTIR absorbance ratios from the FTIR
spectra [ D (1658)/D (3010), D (1747)/D (3010), and D (1100)/D (3010)] and those from a conventional
quantitative chemical analysis was employed. The relative ratios of the peaks in the spectra of the 11 individual
walnuts were tested using ANOVA (t=11, n=5) and SNK to show differences in contents for various seed
components. Results of the ratios among the main components in the walnuts obtained from the FTIR spectra
were in favorable agreement with those from a conventional quantitative chemical analysis and had significant
correlation coefficients  (r>ryp9)=0.735). The relative ratios of the peaks in the spectra of the 11 individual
walnuts showed various components in the seeds all had significant differences using ANOVA (P=0.01). So, as
an easy, fast, and direct technique, FTIR spectroscopy could be used to characterize components and their
relative content of plant seeds and could provide a theoretical foundation for breeding and revealing genetic
relationships of walnuts in Guizhou. [Ch, 2 fig. 4 tab. 16 ref.]
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Figure 1 FTIR spectrum of walnut
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Table 1  Characteristic absorption peak of protein in walnut samples

i D(1658) iz 1 3%+ D(1548) ik je I 3%t D (1239) @iz W%+ D(1658)/ D(3010)

Ub AR, P IRR T gy 1.01 0.77 0.95 0.826
Mg CHy AT FR AT FRAT 452 0.90 0.67 0.90 0.738
AEPR B0, B EORUEE 3 1.24 0.92 1.04 1.012
1 45 P sh W W 0%, CH, 1 k4 1.14 0.76 0.83 0.932
CH, 9 R Xt B AS T 45 Bl g i S 1.05 0.67 0.69 0.920
W CH, (0l Bas M e zhg 6 0.99 0.67 0.84 0.812
Wi A LR C—O fhaigs P 1.23 0.81 0.88 1.012
- s 1.13 0.71 0.83 0.922
sh i, i, 1747 em 9 1.00 0.66 0.72 0.82
A T S A ok 4 i 3 M ¥ 1 0.74 0.49 0.78 0.604
W SR AR MR R R R 0.53 0.30 0.62 0.436

-2, D(1747)/ D(3010) Lt
(65U s 5 S A R S R B0 0.940, KT I FHE 0.735, AL, % AE AT T4 ) SRR AZ B - i
U7 5 R R 22 SRR A AT

F3PIIH T 1L AREEBEAE 1 100 em™ Ab AP 29 0gq, (SR T Bk A M 45 ik 3h 530 Mk s, ek L
AP RE I (RS P VEME . PHER . JERAE), DI, TR (E AT AR — s R b S ] R G AR AL
D(1100)/ D(3010) e {EL-55 vl 3 A & 2 S B A A G R 80K 0.786, KTl #H(E 0.735, Pk, %{Enl i
TR B AR BT i AR AL & 5 R 22 5 P e T o
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x2 ZMEXSENFHIER
Table 2 Characteristic absorption peak of fat in walnut samples

i D(2926)CH, D(2855)CH, D(1747)C=0  D(1465)CH,  D(1378)CH, D(1163)C-0 D(1747)/ D(3010)

i 1 2.986 2.112 2.856 1.132 0.822 1.422 2.320
i 2 2.996 2.144 2.844 1.082 0.768 1.192 2.334
i 3 2.982 2.084 2.858 1.194 0.900 1.518 2214
i 4 3.000 2.048 2.654 1.016 1.016 1.272 2.176
5 2.989 1.909 2.599 0.859 0.559 1.163 2.608
i 6 2.998 2.062 2.728 1.006 0.824 1.306 2282
7 3.000 2.028 2.660 1.054 1.006 1.312 2.246
i 8 3.000 2.038 2.660 1.008 1.008 1.280 2.238
i 9 3.000 1.898 2.634 0.844 0.590 1.220 2.528
1 2.998 2.048 2.752 0.932 0.620 1.310 2.376
2 3.000 1.882 2.632 0.740 0.444 1.158 2.994
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Figure 2 Cluster analysis result of walnuts
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Table 4 Multiple comparison of chemical composition in walnut samples

HH R g 17 fik AR A3 )

i FRENE SNE/ ZHEIK FRIEE S R/ ZHEILK FREE S e/ ZHEILK

LIz % 0.05 0.01 i % 0.05 0.01 i % 0.05 0.01
1 0.826 14.39 be AB 2.320 67.79 cd CD 0.728 7.31 abc AB
2 0.738 15.58 c BC 2334 65.64 cd CD 0.708 7.78 abc AB
i 3 1.012 17.19 a A 2214 61.11 d D 0.786 8.21 ab AB
i 4 0.932 19.73 ab AB 2.176 60.98 d D 0.652 6.29 ¢ B
5 0.920 16.55 ab AB 2.608 69.78 b B 0.744 7.33 abc AB
i 6 0.812 14.54 be AB 2.282 63.64 d CD 0.668 6.43 be AB
7 1.012 18.44 a A 2.246 62.45 d CD 0.714 6.88 abe AB
8 0.922 16.90 ab AB 2238 62.18 d CD 0.692 6.92 abe AB
9 0.820 17.76 be AB 2.528 69.96 be BC 0.800 7.82 a A
1 0.604 11.44 d C 2.376 67.21 cd BCD 0.672 5.97 be AB
w2 0.436 7.48 e D 2.994 75.19 a A 0.766 6.83 abc AB
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