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Table 1 Statistical analysis of chromaticity
values of different seed coat colors
T
L 4.63 15. 43 9.65 2.22
maefn g 0. 47 9.53 4.02 2.12 10. 64"~
b* —0.37 4.13 0.92 1. 10
L 10. 97 28. 87 18. 86 3. 30
af ar 10.33  19.20  14.32 1.84 25. 74"
b* 6.73 13. 30 9. 87 1. 49
L~ 15.27 33. 60 22.36 4. 04
o a* 9.67 15. 43 12.68 1. 63 29. 23
b* 7.10 18. 80 13.63 1.91

T o» o J27E 0.01 KV B2 Sk

Note: * * Significant difference at the 0. 01 level
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(a): FRECAFPIFE R (B): @B B ARG (o By C R LA B

Fig. 2 Samples of peanut seed coats with different colors

(a): Black purple peanut kernels; (b): Red peanut kernels;

(¢): Pink peanut kernels
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Fig. 3 Scanning spectrum of black-purple samples
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Fig. 5 Scanning spectrum of pink samples
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Table 2 Chemical determination results of sugar content

in peanut seeds with different coat color

T e Pk BoME BRSO B AR E?mé
e /% /% /% WE OBU%
HERE & 0.92 7.53  3.27 1.36 41.50
Wk nETEREA R 2.4 14.32  6.50 2.59 39.89
R 6.42  39.53 20.19 7.09 35.13
REWE & 1.05 7.23  3.47 1.36 39.11
20, AIVEEMES A 2.94 13.75  6.82 2.47  36.18
HOBE S A 9.66  39.71 19.03 6.29 33.03
HERE & 0.95 7.99  3.26 1.46  44.89
B AIEMERES R 2019 14.53 6.39 2.48 38.75
BB 8.52  38.84 19.59 6.55 33.42

“ 8% (2™ Derivative, 2™-der). S-G H . IH— 1L ik
i (Normalize) | FELR#; IF (Baseline) 48, ¥ H AR ILLL K IE, 1
BIRCIE, P AL, RO S SRR Sy 0 AT B AL B,
A THAL AN = A THAL BT 120 Fif FUAb 38 7 3 00 06 1% 4T Ak
1, AR AR OC R BCCR?) B ot 13 25 (RMSED fiff 8 H fie 43 19 4b
B

AT T A 9 A~ R a5 A D T T Ak B i AN 3R 3 R

VR AT PIRR DL B BOAL BT . DGR B A AL i3S .
B Z AN T 1 2 Detrend, Normalizalion #1 SNV = F
AR Ty, Hor, RSSO R SO A G R R o R R
B B BN | 21 (0 46 AR R B RSO A L M (B 4E
A S B AE 6 ML IR T Detrend Jr ik B AL
A B R R R L 2L A A A R S AT
Py AL AL T R B BRI RERE S AT AE S MR ) T
Normalizalion 777 ; & 58 €4 46 4 SOWE & 4t A REHE 2 o2 5 T
55 MERIE] T SNV AR F 5 4.
2.4.2 RAFERSZTTAEAGMHES BIE

Xof AN () B0 Tl g A 2 v RO i RREOMIE B R ) O
B 19 Ak 2 (8 R 4R 19 38 £L AP O6 1 B0 43 013 47 0606 15 4k
B, SR A B /D 3 1] 9 3 (PLSR) [ 1k 2 3 2 Oy gk dt 37
AEAREEEY SR PR A8 I TE A % S 0 JE o A B Y
PeE R BRD) ME bRbr i 22 (RMSE) fif 1t 8 bR B, 7 2 #x¢
FERERY , XA HEAT 2 B A T Al S 1 =B A5 15 1
Sy NEAT IR LLAN o3 A AL 2 07 1500 5, AR bR BR e 4R, 3k
ATRERLTION o A AR TE AR B Y A OC R B3 S R 3 A 6
(a—i, al —ID PR, PeiE REIYR T 0. 88, de KA by (0 i
B AE S AR, A OC R B R T 0,925, Jir dE AR AL T L)
BEAT A S .

RI FAEAMEHEEEFCESELETENRETLE T EZR N ER
Table 3 Optimal pretreatment method and prediction model of spectral value
of praline content of peanut seed in different seed colors
A BeiE 4 1A 56 E A S B i
HEEAE FER L ¢ RMSEC R, RMSECV R, . RMSEP

HEBE & Normalizalion+ Detrend+ SNV 0.910 0. 370 0.851 0. 504 0.917 0. 350
RER A 2"-der+ Detrend 0.921 0.667 0.814 1.068 0.926 0. 637
BB Detrend+ Normalization+ SNV 0.916 1. 988 0. 868 2.522 0. 967 1. 341
B B 1*-der+MSC+ Detrend 0.913 0. 391 0. 803 0. 586 0. 928 0.327
2144, S Normalization+ Baseline 0. 897 0.768 0.823 1.02 0. 945 0.508
ISE AT SNV +2m-der+ Detrend 0. 909 1.853 0. 832 2.575 0.893 2.177
TR 75 SNV +27-der+ Normalization 0.914 0.435 0. 820 0. 663 0.899 0.518
¥ o TR A Normalization+MSC 0. 883 0. 830 0. 834 1.024 0.892 0.797
S g 27-der+SNV+ Detrend 0. 925 1. 705 0. 826 2. 652 0. 949 1.591

T AT 22 AN IR UE A5 A5 TR SR I 5 Ak 2 (B A R G R
BIAE 0. 88 LU b (&l 60, B S0 46 A SORH 2 o Y900 455 T80 Ay 331
WIE 5 4k 24 AR ¢ R EGEF) 0. 9671 6(o) . It THA
AR T (B 5 Ak 25 (8 22 [0 9 D 2% i 25 Y Bl 43 5912 — 0. 75 %
~0.41% (BB, —1.24% ~0. 85 % (2B % o W] ¥ 1
B, —3.32%~1.79% CRE M EHD . —0.5%~0.52% (4
FRERE), —1.54% ~0. 44 % (LT 4 ]y M), —3.52% ~
3.18% (4 fa fa W), — 0.79% ~ 0.78% C(# fo 1 W),
—3.34% ~0. 57X BT M . —2.22% ~2.43% (f
OB o 9 AN R T AE 5 1k 2 (8 22 8] A9 I 22 7 — 3. 5206 ~
3.18% Z 1], MR REL R, 7E 0. 892~0. 967 Z ], 45 R F£ W
AT 5T T A4 8 A S T 0 45 SR vE RS . T R TR R Rl R B G AE
A EBE L AR R RE S I

AR, IR AT AN B R AE S O P AR R Tz
A SR fc . A S0 T A S 8 i 18 AR R
WA RTINS A e, AWFR MR T B A R, s
P 2 AN R B A AT 20 A AR, T TR R 40 b 2E S T A
FEAE R0 U T . LR €8 22 (30K A6 A R S ) 4 A
M. A aMBEEOR A, TAF T 508 kAL,
FEEE . ARBESE R A Perten 2 1) 42 7= 1) DA7250 3T 4T 48 %
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Fig. 6 Correction model and prediction model of peanut seed sugar content in different seed coat colors
(A), (a): Black-purple coat, sucrose content; (B), (b): Black-purple coat, solublesugar content; (C), (¢): Black-purple coat, total sugar con-
tent; (D), (d): Red coat, sucrose content; (E), (e): Red coat, solublesugar content; (F), (f): Red coat, total sugar content; (G), (g):

Pink Color coat, sucrose content; (H), (h): Pink coat, soluble sugar content; (I), (i): Pink coat, total sugar content
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Construction of Near-Infrared Model of Peanut Sugar Content in
Different Seed Coat Colors

CHEN Miao, HOU Ming-yu, CUI Shun-li, LI Zhen, MU Guo-jun, LIU Ying-ru, LI Xiu-kun, LIU Li-feng”
State Key Laboratory of North China Crop Improvement and Regulation, Key Laboratory for Crop Germplasm Resources
Research and Utilization in North China, Ministry of Education, Key Laboratory for Crop Germplasm Resources in Hebei

Province, Hebei Agricultural University, Baoding 071001, China

Abstract The sugar content of peanut seeds is an important indicator that affects the quality of eating. Establishing a method for
rapidly determining sugar content can effectively improve the detection efficiency of edible peanuts. The appearance color of the
sample is one of the important factors that affect the near-infrared analysis. Classification and correction according to the
appearance color of the sample are more conducive to improving the model’s the model’s predictive performance. Therefore in
this study. 332 peanut germplasms with different sugar content were selected, and the peanut germplasms were divided into
three categories: black-purple, red, and pink, according to the seed coat color using a colorimeter. The 3,5-dinitrosalicylic acid,
anthrone colorimetric, and sucrose enzymatic methods were used to determine the total sugar, soluble, and sucrose content in
seeds, respectively. The total sugar content was 6. 42% ~39.53% (blackpurple peanuts), 9.66% ~39.71% (red peanuts),
and 8. 52~ 38. 84 (pink peanuts). The soluble sugar content was 2.4 % ~14.32% (blackpurple peanuts), 2. 94% ~13.75%
(red peanuts), 2.19% ~14.53% (pink peanuts), and the sucrose content was 0. 92% ~7.53% (blackpurple peanuts), 1. 05%
~7.23% (red peanuts), 0.95% ~7.99% (pink peanuts), the coefficient of variation was above 33%. The Perten DA7250
near-infrared analyzer (950 ~1 650 nm) was used to collect the near-infrared spectrum values of the seeds. The total 9 NIR
spectroscopy calibration models about the total sugar content, soluble sugar content, and sucrose content of blackpurple, red,
and pink peanut seeds were established respectively through the Partial Least Square Regression (PLSR) method based on the
whole band, and the single or compound pretreatment methods, and comparing the correlation coefficient and error of the
models. The correlation coefficient ofcorrection (R.) was 0. 883 ~ 0. 925, and the root means standard error of calibration
(RMSEC) was 0. 370~1. 988. In the model of total sugar content, the R. of pink seed coat peanuts was 0. 925, and the RMSEC
was 1. 705. In the model of soluble sugar content, the R, of blackpurple seed coat peanuts was 0. 921, and the RMSEC was
0.667. In the model of sucrose content, the R, of blackpurple seed coat peanuts was 0.914, and the RMSEC was 0. 435.
External verification was carried out using 15 germplasms. The correlation coefficient of prediction (R,) of the 9 models was
0.892~0.967, and the root means standard error of prediction (RMSEP) was 0.327 ~2.177. In this study, near-infrared
models could predict the content of several sugars in peanut seeds simultantly and rapidly, and provide technical support for

ediblepeanut breeding of high sugar content.

Keywords Peanut; Near-infrared spectroscopy analysis; Seed coat color; Sucrose content; Soluble sugar content; Total

sugar content
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