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Evaluation of Edible Quality of Roasted Peanuts and Indexes Screening
BIAN NengFei, SUN Donglei, GONG JiaLi, WANG Xing, XING XingHua, JIN XiaHong, WANG XiaoJun"’

Xuzhou Institute of Agricultural Sciences of the Xuhuai District, Xuzhou 221131, Jiangsu

Abstract: [ Objective] The objective of this study was to explore the evaluation methods of edible quality of roasted peanuts, screen
identification indexes, establish prediction model, and provide basis for peanut edible quality breeding. [Method] The kernels of 51
peanut varieties (lines) with different quality types were used as experimental materials. A total of 27 edible quality indexes related to
tastes, appearances, textures and nutrition of roasted kernels were measured. Correlation analysis and principal component analysis
were used to comprehensively evaluate the edible quality of roasted peanut kernels. Cluster analysis was used to classify edible
quality of 51 peanut varieties (lines). Regression analysis were used to establish predictive model and index screening, [Result] 27
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indexes had different ranges of variation in 51 peanut varieties (lines), with coefficients of variation ranging from 5.86% to 39.65%,
There were significant or extremely significant related indexes for each individual index. The correlation coefficients of 175 groups
reached significant level, and the 140 groups reached extremely significant level. The 27 individual indexes were converted into 5
independent comprehensive indexes through principal component analysis, and their contribution rates respectively were 35.70%,
20.63%, 10.07%, 8.19% and 6.38%, representing the information of 80.97% of all data. The comprehensive evaluation analysis
showed that the average F value of the roasted edible quality of 51 peanut varieties (lines) was 0.76. Xuhuatian 29 had the highest F
value (#=1.51) and the best roasting edible quality. Xuhua 15 had the lowest F' value (#=0.03) and the worst roasting edible quality.
The correlation analysis showed that 21 indexes were significantly correlated with F value. Cluster analysis was performed on the
comprehensive value F of peanut roasting edible quality, and 51 varieties (lines) were divided into 3 categories. The first category
was of good edible quality, including 4 varieties of Xuhuatian 29, Jihuatian |, Linhua 16 and Xuhuatian 30. The second category was
of general edible quality and contained 33 varieties (lines). The third category was of poor edible quality and contained 14 varieties
(lines). Using stepwise regression analysis method, the prediction model of roasting edible quality was established as: Y=0.979+
0.021X4+0.08 1LY, +0.009X50-0.034.X,4-0.074X5; (R*=0.953). Then, 5 identification indexes were screened, which were the hundred
kernel weight, sucrose content, protein content, fat content and behenic acid content. The analysis of charactenistics showed that the
four varieties with good roasting edible quality had medium to high hundred kernel weight, high sucrose content, medium protein
content, low fat content, and low to medium behenic acid content. According to the prediction model, this category varieties still need
to be improved to increase protein content and reduce behenie acid content. [ Conelusion] Hundred kernel weight, sucrose content,
protein content, fat content and behenic acid content could be used to identify the edible quality of roasted peanuts. It 1s determined
that high-quality roasted peanut varieties should have the characteristics of medium to large kernels, high oleic acid content, high
sucrose content, high protein content, low fat content and low behenic acid content.

Key words: peanut; roast; edible quality; comprehensive evaluation: index screening
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Table 1 Variation of 27 indexes for 51 peanut varieties (lines)

$EH Index BN {E Min HAE Max {8 Mean HiE Sp EFRTRE V(%)
T 3.00 422 360 0.26 734
X 267 3.89 344 0.27 7.71
7 1.78 4.44 244 0.68 2778
X 2.00 3,89 293 0.40 13.50
X 111 3.00 1.79 0.43 2432
X 1.00 322 1.69 0.43 2527
X; 30.86 80.73 58,61 11.03 18.82
L8 69.97 145.83 109.89 17.45 1588
X 33.97 5013 42.50 3.99 9.39
i 12.08 19.27 15.91 1.82 11.46
Xy 7.12 10,04 8.89 0.67 7.52
X 1.49 2.24 1.81 0.20 10.94
X 3135 69,50 48.91 8.05 16.46
Xua 105.64 258,63 158.94 30.77 19.36
Xis 7.66 39,44 17.09 6.78 3965
Xig 17.38 38,50 23.29 4.28 18.37
Xin 88.53 201,62 128.13 26.69 20.83
e 7.41 20.04 14.35 482 33.50
Xy 42.02 56.50 52.15 3.05 586
X 18.05 27.04 22.50 1.99 884
X 1.88 741 3.56 1.23 34.64
X 28.07 8083 4297 1531 35.63
e 513 52.76 37.24 12.97 34.84
KXoy 516 13.38 10.82 1.96 18.15
Xos 1.89 473 3.06 0.72 23,53
X 112 1.94 1.52 0.22 14.22
Xop 0.89 3.96 2.08 0.71 3197

Xio BUAE: Xoe HOROEE: Noe AlPWE: X FOR: G MR X AR X5 AT N FOCHREES: X FOREHG Xee FPOREL X B
W Xas FROENELE: X BTN Xae BT, Xa: EOMHMEEE X SO0, Xee BTBIE. e BOMEEHE: X HREGE
iy X BIEEENE Xo: MERES: X ERSEL Xos: (EHEGSOL X EERIREGUL Xos: WEOSEESOL; Xee fEEREGNL Mo LATEEE
fik. TR

Ay Crunchiness; X Fineness; Xi: Sweetness; Xo: Flavor; XYoo Bitterness: Xy Off-flavor; A% Hundred kernel weight; Xy Kernel shade area; Xo: Kernel
perimeter; Xyt Kernel length; X0 Kemel width; Xj2: Kernel length/width; X;: Fracture force of raw kernel; Xy Hardness of raw kernel; X);: Chewness of
raw kernel; Xis: Fracture force of roasted kernel; Xir: Hardness of roasted kemel; Xz Chewness of roasted kernel; Xia: Fat content; Xa: Protein content; Xa:
Sucrose content; X>;: Oleic acid content; Ao Linoleic acid content; A%y Palmitic acid content; X35 Stearic acid content; X2 Arachidic acid content; Aoy
Behenic acid content. The same as below

A BT FAFIEERCE TR, BRST R RE BORRTATIRR, RS R, B G CEERE (2D

B AE f B, AR & MR R, ST CRHR PR, MBS, R RO AR R

LIS ok sk 3 BoR e o 2 ERUT I DTERRE h 20.63%, Rk ) B fE UK
#1 ERCGT ik, i 35.70%, FFEMERE A ECE, FPCESEE0R, ORI, R,
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Table 3 Eigenvectors and percentage of accumulated contribution of principal components
i i R E g EmET3 RS 4 E 3]
Principle factor Index Principle factor 1 Principle factor 2 Principle factor 3 Principle factor 4 Principle factor 5
FEAE R Eigenvector 5y 0.21 005 0,012 0.24 011
Az -0.17 0.12 -0.04 0.29 -0.14
X 025 -0.11 020 -0.01 -0.20
As 018 012 010 0.24 -0.26
X -0.15 016 0.08 -0.29 0.28
Xs -0.04 018 -0.03 -0.29 045
X 0.17 032 -0.07 0.18 0,08
X 0.16 033 -0.10 0.09 -0.04
Ao 018 0.33 014 0.00 -0 11
X 0.18 0.31 016 -0.10 -0.18
i 0.08 0.28 0.03 0.38 0,22
Xiz 0.14 0.13 -0.20 -0.36 -0.34
Xz 014 -0.01 035 029 0.17
X 0.27 0.09 0.15 -0.06 011
Xis 0.28 0.06 0.14 016 0.10
Xig 0.08 -0.01 042 0.14 011
Xi: 028 0.04 013 -0.16 0.01
Xig 028 -0.01 0.08 -023 0.02
X -0.25 018 0011 014 -0.16
Xop 0.09 0.02 022 0.07 0.40
A 024 -0.14 017 -0.17 -0,17
A 016 025 0.33 -0.06 0,09
Az 0.17 -i1.24 033 0.04 06
Ren 0.13 -0.24 -0.35 0.09 0,07
Xog 0.23 015 -0.08 0.09 019
Ko 0.24 -0.08 0.17 012 0.14
A -0.13 -0.31 012 -0.11 010
FEHEAR Eigenvalue 9.64 5.57 232 2212 1.72
ik 4 Contribution rate 35,70 20,63 10.07 R.19 6.38
B2 iF IR Cumulative contribution rate 35,70 56.32 66,40 74.59 80.97
EEEPRCIONAE: B3 ERAWIUREY kR A REE.

10.07%, FFk EEECArHE (B SRR, W
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fE 58 R IR e DR 52 s 55 4 R paiike ol 8.19%,
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ML HEAR N 2R 5 5 A BTSN 6.38%,
FRE BB AR AEL RS E, FERbR
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Table 4  Comprehensive value (F) of 51 peanut varieties (lines)

wms GeEr W5 Gelr (@5 H&EHEF
N, Comprehensive | No. Comprehensiv | No, Comprehensiv
value (FF) e value (F) e value (F)

1 072 18 1.17 is 0.80

2 0.86 19 0.83 £ 106

3 1.08 20 0.46 37 0.56

4 089 21 0.61 38 048

5 0.89 2 079 19 0.34

6 1.07 23 0.92 40 1L.I%

7 0.90 24 1.09 41 0.89

B 1.11 25 0.37 42 1.49

9 0.67 26 053 43 0.84

1o 0.70 27 0.73 44 0.16

1 0.63 28 0.86 45 0.35

12 0.44 i 29 0.66 ;46 0.10

13 111 30 0.36 47 0.27

14 1.01 il 0.66 48 0.20

] 0.03 a2 1.37 49 1.04

16 081 33 0.68 S0 1.51

17 0.79 34 0.69 51 125

el R R R E AR, SR, TS E.
i R A

2.4.4 5% FRABGUREEMNEGEHE F TR
b (B 1D . TERKEUEER Y 15 B, ATHF 51 A dnfb
(&) R4 3 5%, 36 2RRASHIERT 29, 3BT 1
7. lGde 16 SAEEAERT 30 3L 4 AR, SGIGHF A
1.25—1.51, &R MR % 0tk 19
33 E, SREE F N 0.61—1.18, BRI bl
—# =R e 15 % 14 R, GaHFR
0.03—0.56, HLWE & & REE .

I | I ; T T
0 : 10 15 20 25

[ [LFE ) Euclidean distance

B1 51T EERM () BEMKE
Fig. 1 The dendrogram of clusters for 51 peanut varieties

(lines)
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Table 5 Correlation coefficients between 27 indexes and
comprehensive value (F)

it HXREE R xR | iR WXRE
Index Correlation | Index Correlation |Index  Correlation
boelfiainity, § cosicients § Goeiticicats

X1 (55" iXm 0.73%* X -(1,54**
Xz -0.35% i)('” (1.58%* l.)c’gn. 027
X 0.63%* iX” 0.41** i)c’;. 0.54%#
Xy 0.41** i)ﬁ; 0.51** .-ng -0.15
X; 0.26 | Xia 0.88%* | Xu 0.17

I
X (.06 i)(is 0.84%%  |LXo, 0.07
X 0.80%*  |Xy, 032 |l 0.51%=

|
Xa 0.78%# EXn 0.83* | Xy 0.58%*
X 0.78%* ixm 076" X 0,634
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Fig. 2 Comprehensive value (F) and predictive value(¥) of 51
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Supplementary Table 1 Peanut cultivars (lines) in this study
[ER S M & HE i HESH AL i
R R e L CE anh e
Hundred kemel  Fat content  Protein content  Sucrose Oleic acid
No. Cultivar name Cultivar type
weight (g) (%a) (%) content (%) content (%a)
1 48 23 Xubua 23 ] Irregular type 66.52 55.12 2133 2.56 7178
2 #4E 24 Xubua 24 ] Irregular type 58.58 51.74 23.04 345 64.97
3 48 25 Xubua 25 ] Irregular type 8073 55.38 20.00 3.00 T0.16
4 #4E 26 Xubua 26 ] Irregular type 74.03 56.42 2203 1.98 T6.46
5 #4E 21 Xubua 21 ] Irregular type 68.14 5371 21.36 3.51 37.23
6 #4E 22 Xuhua 22 ] Irregular type 75.19 5115 2280 342 30.37
7 0918 Xu 0918 ] Irregular type 67.07 53.23 2414 355 36.01
8 [ BRO2 Tang 8802 ] Irregular type 66.61 47.54 26.48 4.03 31.73
9 A F I Kiaoxiangguo ] Irregular type 60.51 54.82 23.40 2.08 37.26
0] AIHE Xiaoyeguo ] Irregular type 60.31 51.25 26.08 243 37.26
11 A€ 14 % Yuhua 14 BT A Spanishtype  38.05 51.25 24.08 2.99 2807
12 fET 20 Huayu 20 BEETAY Spanishtype  50.67 52.96 2204 344 34.64
13 #HEAE 20 %5 Puhua 20 BT A Spanishitype  73.05 51.24 2214 3.14 30,72
14 {E77 25 Huayu 25 PR Trregular type 55.64 50.29 24.76 4.80 31.82
15 ##4E 15 % Xuhua 15 ] Irregular type 36.21 54.61 18.05 3.69 45.57
16 JE#: 9847 Yuanza 9847 ] Irregular type 55.62 5291 21.76 3.79 3603
17 ##4E 18 %7 Xuhua 18 ] Irregular type 65.95 55.76 20.46 2.23 73.96
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A€ 19 % Xuhua 19 ] Irregular type 67.26 51.28 26.20 3.74 42.36
JEAE 4011 Luchua 4011 ] Irregular type 64.47 5281 24.69 318 3571
fE75 34 Huayu 34 PR Trregular type 48.14 5368 20.20 342 43.63
1§ 1016 Baisha 1016 HEEET A Spanish type  60.41 52.13 2355 228 2898
Tr4 176 Kainong 176 ] Irregular type 61.42 54.85 2206 3.10 T0.89
WELE 16 %7 Jihua 16 ] Irregular type 67.76 53.35 2491 233 64,19
AERE 1 % Xuhuazi 1 ] Irregular type 5747 48.68 27.04 387 3299
#4E 14 % Xuhua 14 P Irregular type  49.36 5241 2255 285 3140
M%7 Silihong LEH Valenciatype 4533 4996 2310 3.80 3371
4 14 Luhua 14 ] Irregular type 61.64 55.11 24.69 3.14 3863
fET 33 Huayu 33 ] Irregular type 64.29 5345 2257 355 36,49
WELE 10 %5 Jihua 10 ] Irregular type 54.60 5541 20.90 3.70 53.76
t4E 6 Y5 Zhonghua 6 EEET A Spanishtype  46.35 5332 2222 2.60 37.08
[34£ 6 *5 Minhua & BT A Spanishtype  59.60 5348 24.46 1.88 29.55
WEAER 1 %5 Jihuatian 1 ] Irregular type 55.44 42.02 21.60 7.41 3139
WEAER! 2 55 Jihuatian 2 ] Irregular type 5316 5241 19.56 4.85 34.89
{E77 917 Huayu 917 PR Trregular type 63.66 56.50 20.81 2.96 70,10
FE#E 9102 Yuanza 9102 HEEETAY Spanishtype  66.54 51.09 24.12 298 29.43
58 101 Luzi 101 ] Irregular type T0.87 5311 20.59 316 37.65
FKf 8 %5 Tianfu & ] Irregular type 55.02 54.61 18.70 352 42,19
FRF 11 %5 Tianfu 11 EEETAY Spanishtype  34.79 53.69 277 225 34.00
A5 Xiaojingsheng iR Virginia type 41.26 53.26 24.70 2.85 54.20
8 06 Xutian 06 L£EH Valenciatype  65.635 48.05 20.46 545 32.23
8 10 Xutian 10 L8 Valencia type 5292 4749 2276 5.0 30,80
54 16 %5 Linhua 16 ] Irregular type 6318 45.11 20.84 6.24 3199
fE7F 22 Huayu 22 PR Trregular type 63.38 54.90 21.60 3.55 41.85
fET 23 Huayu 23 A Irregular type  42.95 54.25 19.53 315 45.58
Bl 7 Y Yueyou 7 BT A Spanishtype  49.10 54.12 2214 238 35.60
HEETAE 606 Pubonghua 606 EFH! Valenciatype  30.86 52.02 20.46 393 41.61
{E4E 7 % Ganhua 7 L£EH Valenciatype  37.10 52.16 2302 345 3629
WHEHNE 602 Putianhua 602 FBEEG ! Spanishype  36.39 50.08 2184 347 RO.83
{E77 951 Huayu 951 PR Trregular type 67.69 52.70 2248 375 69.12
FEAER 29 Xubhuatian 29 LEA Valenciatype 7456 45.62 2295 6.85 30.04

FEAER 30 Xubhuatian 30 L£EH Valenciatype  63.67 46.62 2338 6.95 28,40




