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Abstract: [Objective] This study aimed to clarify the content characteristics of mineral elements and
bioactive substances in the kernels of Wangmo chestnuts (Castanea mollissima Blume) and screen
Wangmo chestnut resources with high nutritional value for subsequent breeding applications. [Meth-
ods] The 20 superior Wangmo chestnut accessions were selected as test materials, and 13 key nutrition-
al indices in their mature fruits were determined. These indices included 9 mineral elements (P, K, Ca,
Mg, Fe, Mn, Zn, Cu, and B) as well as 4 bioactive and functional components (total phenolics, vitamin
C, tannin, and flavonoids). Correlation analysis was first applied to explore the intrinsic associations be-
tween the 13 indices. Then, four complementary evaluation methods—Principal Component Analysis
(PCA), weighted summation, entropy evaluation method, and entropy-weighting TOPSIS—were inte-
grated to conduct multi-dimensional analysis and comparative quality assessment of the accessions. Ad-
ditionally, Kendall’s coefficient of concordance test was employed to quantify the consistency of evalu-
ation results across the three methods, ensuring the reliability of the screening outcomes. [Results] The
results indicated that kernel quality varied significantly among the 20 superior accessions, with substan-

tial variations observed in both mineral elements and bioactive components. The coefficient of variation
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(CV) for mineral elements ranged from 9.32% to 80.19%, while that for bioactive components spanned
4.84% to 52.49%. Specifically, the CVs of Ca, Fe, Mn, Zn, Cu, B, total phenols, vitamin C, and tannin
all exceeded 20%, reflecting high variability in these indices across accessions. In contrast, the CVs of
P, K, Mg, and total flavonoids were below 20%, indicating relatively stable contents of these compo-
nents. Regarding mineral elements, WM20 exhibited the highest P content (1 546.315 mg - kg'), which
was significantly higher than that of all other accessions (P<<0.05); its Ca content (467.952 mg - kg™")
showed no significant difference from WM28 (459.937 mg - kg'') but was significantly higher than that
of the remaining accessions (P<<0.05); WM35 had the highest K content (8031.320 mg - kg''), which
was 44.68% higher than the lowest value (WM2, 5 550.941 mg-kg"), and also maintained high levels of
other macro elements (P, Ca, Mg); WM35 also recorded the highest Zn content (27.759 mg - kg''),
whereas WM4 had the lowest (5.927 mg-kg'); WM31 possessed the highest Cu content (8.765 mg-kg™),
significantly exceeding that of other accessions (P<<0.05); and WM23 had the highest B content
(10.682 mg - kg'"), followed by WM35 (9.371 mg - kg''). For bioactive components: WM7 had signifi-
cantly higher contents of total phenols (2.630 mg - g'") and tannin (363.727 nmol - g'') than all other ac-
cessions (P<<0.05); in contrast, WMS5 had a notably lower total phenol content (0.857 mg - g''), which
was 67.4% lower than that of WM7, and WM31 had a lower tannin content (156.263 nmol - g'), 57.1%
lower than WM7. The vitamin C content across accessions ranged from 0.068 to 0.449 mg - g'', with
WM28 having the lowest (0.068 mg - g '), WM40 the highest (0.449 mg - g'"), and WM35 the second
highest (0.417 mg- g'). Correlation analysis revealed that vitamin C was highly significantly positively
correlated with P and K (P<<0.01) and significantly positively correlated with Mg (P<<0.05); tannin
was extremely significantly positively correlated with Fe and total phenols (P<<0.01) but significantly
negatively correlated with Cu (P<<0.05); notably, total flavonoids showed no significant correlation
with the other 12 nutritional indices. PCA extracted 5 principal components based on eigenvalue>1,
with a cumulative contribution rate of 74.089%, indicating these components explained most of the vari-
ability in the original indices. Among them, vitamin C, P, B, Mn, Ca, and Fe were identified as key nu-
tritional indices, as the cumulative variance contribution rate of the first three principal components
reached 56.480%. Comprehensive evaluation via PCA highlighted WM35, WM23, WM36, WM20, and
WM28 as accessions with superior overall quality. The entropy evaluation method, which quantifies in-
dex importance objectively, calculated the weight coefficients of the 13 indices in the order: Cu>total
phenols>Zn>B>vitamin C>Mg>Mn>total flavonoids>Ca>K>Fe>P>tannin (tannin was
treated as a negative index, while the other 12 were positive indices). This method screened 5 core supe-
rior accessions: WM35, WM31, WM3, WM23, and WM40. The entropy- weighted TOPSIS method,
which integrates entropy-derived weights to avoid subjective bias, constructed a weighted matrix, calcu-
lated the distance to the positive ideal solution (77), distance to the negative ideal solution (T°), and rela-
tive closeness (C); its top 5 superior accessions were consistent with those identified by the entropy
evaluation method. Kendall’ s coefficient of concordance test showed an extremely strong consistency
between the entropy evaluation method and entropy- weighting TOPSIS (concordance coefficient =
0.81, P<<0.05), while PCA exhibited slightly weaker consistency with the two methods (concordance
coefficient = 0.57, P<<0.05). For instance, WM6 ranked 8th in PCA but 10th in the entropy evaluation
method and 9th in the entropy-weighted TOPSIS method. Notably, the entropy-weighting TOPSIS effec-
tively balanced the importance of different indices and the quality uniformity of individual accessions,
demonstrating higher adaptability in comprehensive quality evaluation. The 5 accessions screened by

this method all had consistently high contents of mineral elements and bioactive substances. [Conclu-
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sion] This study clarified the content variation characteristics of mineral elements and bioactive sub-

stances in the kernels of superior C. mollissima ‘Wangmo’ kernels, verified the applicability of the en-

tropy- weighting TOPSIS method for the comprehensive evaluation of superior chestnut kernels, and

screened out 5 core superior germplasm resources. These findings provide a solid foundation for the nu-

tritional quality enhancement and efficient utilization of Wangmo chestnut germplasm resources.

Key words: Castanea mollissima; Mineral elements; Bioactive substances; Principal component analy-

sis (PCA); Entropy evaluation method; Entropy-weighting TOPSIS; Comprehensive evaluation

W ZE (Castanea mollissima) J& T 723} £l (Fagace-
ae) ZLJ& (Castanea) TEY) , 7% [ 2L I AR AR £ 4
o AR B MAE E R VE TR B VRS2 T P
HEP, PIREAENREEA R, XA iR, 1%
NEJ3d B, AR AE AR AL TR ) BSR4, H AT
FARELTHIARIE 1.81 77 h?, HERTHIAR 1,11 75 h?, 577 B
29133 J5 t, S PAHIE 0.798 4470 . FEAR B AR SEFif
FBIREEERMEZ R 28 T SR wm Ak, s
(R TR S 22 AT, ORI ER 1) 1 Pl R e
YR, T BN B TR B S AR B T Ak
PFEE H IR R IEA N TEEE A
PR B TR, 0 S R B g% R 3 M S g
B AR 2 R g 5 e o0 B, AL AR E
ZHICER , MU SRR IE ) B TR, AL AT RE S
KRG E 1K GIRED, K B 7t 23 BN &
BYEFMBRMZOER —Y, WRERLEH
BROVEE VB VES BE VERSERT TR T AR AR BEAR
PR B BN, A R IE A m R E
W S A A R AR IE YR R AP Y, X
W8 RO TR B E B RN SE 22 S8 A B S 10 45 T 2
HEEEM . El-Akad 5" LR ST & 1 28 %55
W TE IR F A AT AR A BB B S5 2
AEDEE . AT, AR BEEE IR R PR BT 2R
M Giit 507155 B R AL 2 BV 20 W e 8 77 4
B s T 51 70 28 ST 8IS P i o3 I 256 VR A
RAE
P S5 I SRR eR - T A Ak S AR
WRAE V53 AT 7 102 4 A SE R T () A4 2R S e Hr
JI 105 MR 2 1 88 TR AR b IR S T A Al A
BRI M B 5 A AR SR B SR T 4y - R
Wraiaik, ik th 5245 W 20 R BT 5 BRI 55 R
FHASORA VA - 5 8 bR B0 A 32 1 29 43 A V20 388 1L 3
X 12 AR il Bl (2RO 1R SR S o R AT 255 VA -
RAE Bk Z -0 515 CAE AR SR FE R AR B H

B A7 AE E R A . RO ST R
SIE B G AA B MR . Long 250 1t
F A o BTV O I HE 10 A S5 3R BRI 1 B2 TR AR
TEAARR . BIE IR TOPSIS y2: 8 )32 M 1 L 5
JRATAN o VA FH U B B A SRR R (8
5 WA WO, A R 2 AR R S VRN
W45 2 B2 s TOPSIS V238 i 1 BN X % 5 “ B
R B 5 M P P B AR T 00 B R (IR AR
WA, TR AL P 25 P D, 8 TS0 S5 ROy i
PR RS . H R, 7E BB AR SR E R o I 2R
GV S0 7 T, [F)B SR FH 28 o o s e ALV
J TOPSIS £ T FE 5% bt 77 THI BRI 90 i oA WLAR I , & F
TR S I T VPN 1 B AN TR I AR E -

e LA 20 4 SRR AR AR A, i e SR st
W RICER R S g R C AR 134
Fr R TR AR B B, ) IR ) ()8 R E 2 7 18
FH MR 5 4 o0 #7925 5 45 & 5 A 4 M i SRRV R
TOPSIS 7547 2 4 FE 5 LEAP AN , B 78 i i 0L 5 A
J , B TEEAR SR Pk B SR AL S AR

1 PRI

1.1 R IE R

TR0 b Az T B 5 B (24°53'~25°37' N, 105°50'~
106°32" B (& 1), J& 7 #Ay T 2 S, 451
AR 19.5 °C 5 1 vy B e < 41.8 °C, B i B A
TL-4.8 °C, F 1 fE K8 1 241.1 mm, & M X &
79.6% , 4 ¥ H HE B [8] 1 401.6 h, 4 °F ¥ T/ BN
341 d, a2, vE TR, AR, RIEEEN
g R A KT
1.2 ##

T-2025 45 8—10 H B R AR SR PR 5L S Rl 74
LTI D xR N 575 N 7118 U2l i 7N o R e
&5 R/ NEAN IR WS B A= 8 >0.5 kg m”
NIEAARHE , 126 HL 20 47 BE AR SO Ak 1R SR AZ 95



1160 N - 434
106°0'E 106°15' E 106°30' E
[N BHRAE
GigAES)
N | N z
A :| A :
on o
ey L &
N (g}
z z
i ]
o1 i
N (@}
0 40 80 160 240
Km
N B4 16 m AT AR R P IR E YR
z z
o =3
el [
N o
=172 Elevation
I 228-580 0
[ ]580.000 000 1-780 o Eﬁﬁjlﬁg?ndi
Z | [__1780.000 000 1-980 ® KA1 Sampling site z
24 £ 1980.000 000 1-1190 7K River system L o
% I 1 190.000 0012067  |EDEFE County boundary %
012525~ 50 75 0233 10 15 20 23 287 Township boundary
[ e ]
106°0' E 106°15'E 106°30' E

] PR O B AR B R R R AT S

Black dots in the figure denote the sampling sites of the superior Wangmo C. mollissima.
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R 0N WM23(10.682 mg - kg™ , FL ik & WM35
(9371 mg-kg . BB ERMRR LN FotR &=
(175 53 22 50N 9.32%~80.19% , 1% AR 2 = HEFF A K
TR 932%) <Mg & & (1195% ) <P & &
(14.62%) <Fe 7 & (24.63%) <B & & (29.09%) <
Ca & & (31.19% ) <Zn & & (43.64% ) <Mn & &
(48.00%) <Cu 7 £ (80.19%)
22 ARIZREREHKMENEERT S ENH

AN F AR UGG Y R B B AR AE
F 722 R7(P<0.05)(F£2). WMT R 755
T HAR AR (P<<0.05) , 23 5 9 2.630 mg - g I
363.727 nmol - g'; i WMS5 ¥ & By 2 58 (0.857 mg-g™)
ATWM31 )L 5 5 (156.263 nmol - gD B EHAK , 43
A WMT S22 B T 67.41%H0157.04%. 4E4EZC
AL TEE N 0.068~0.449 mg - g, DL WM4O0 1)
Bim, WM35 k2 (0417 mg-g"), WM28 {5 &
B {K(0.068 mg-g') o b3 P & B AR AR FEAH X #R
/N(0.595~0.672 mg - g , H o WM [ 4 35 il 7 =
B, A B R WM24 2 25 7 15 12.94% . ¥
TR S R SR S P EATE M Ca B EIR  R A
70, [ 0N 4.84%~52.49% , #% A 21 & HF 77 O 2 55 T
T (4.84%) < BT R (2028%) < by F &=
(31.64%) <4EE 2 C 5 E(52.49%)
23 ARIZBEBEMKRIEFTR S EXMESH

R RAR SEALAR R S i e 3R S P AR TR A
R AFER MMM (E 3. ZRR, P&
®EH Mg .BM4EERCHEEMNEZ EMKP<
0.01), 5 KFEm &8 EE#E EMHKP<0.05,5
Fe & 5 0 % fik1 2% (P<<0.05);K.B.P & E 54EE
FCHEEMNEZFIEMHLP<0.0D),K&ES5 Mg
A Zn &8 2 EEIEMH>XP<0.05);Ca i 5 Feiy
BEWEE EHXP<00D), 5Mn S EENEE
FAER(P<0.0D ;4 ERCEREMg T RERFE
IEAHSE(P<<0.05) , 1% 8] K B P Al Mg X #5244 A 2
CHERAAG —EMREEIER : .7 & &5 Fe MG H
GEEWMEEEMEEPE<00D, 5CudEERE
B 9% (P<0.05) , % B Cu X B 7 (AR B A — 5 1)
FEPUER s B 5 A B AR5 T8 35 AR O
DU BB AR ZE R S S B A R S AR R R
AR X 28 1T e AR AT
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Table 2 Comparison of bioactive substances content in fruits among different superior Wangmo C. mollissima Kernels

Mt wCRED w4t O bCHT) wCR TR

Material Total phenolics content/(mg-g')  Vitamin C content/(mg-g')  Tannin content/(nmol-g") Total flavonoids content/(mg-g™)
WMI1 1.533+0.124 de 0.119+0.010 ghi 212.027+9.384 ¢ 0.657+0.033 abcde
WM2 1.143+0.074 hi 0.284+0.020 d 205.620+10.279 ef 0.632+0.023 abcdefg
WM3 1.787+0.085 ¢ 0.289+0.007 d 187.240+1.926 g 0.666+0.013 ab
WwM4 1.903+0.076 i 0.103£0.007 hij 213.497+9.072 ¢ 0.606+0.012 fg
WMS5 0.857+0.042 j 0.081+0.003 jk 231.293+5.842 cd 0.642+0.029 abcdef
WM6 0.903+0.076 j 0.208+0.017 ef 268.283+6.850 b 0.663+0.029 abc
WM7 2.630+0.135 a 0.193+0.017 f 363.727+5.722 a 0.605+0.025 fg
WMS8 1.447+0.092 ef 0.123£0.009 ghi 184.35042.669 g 0.672+0.021 a
WM13 1.927+0.087 be 0.277+£0.014 d 231.707+3.319 cd 0.634+0.016 abcdefg
WMI18 1.230+0.060 gh 0.143+0.008 g 214.540+10.624 de 0.662+0.037 abed
WMI19 0.863+0.100 j 0.097+0.006 ijk 165.533+12.096 h 0.631+0.018 abcdefg
WM20 1.203+0.103 ghi 0.363+0.032 ¢ 192.617+14.726 fg 0.599+0.037 fg
WM23 1.967+0.067 b 0.386+0.032 ¢ 275.180+7.031 b 0.61740.110 cdefg
WM24 0.880+0.070 j 0.133+0.011 gh 192.190+6.111 fg 0.595+0.019 g
WM28 1.327+0.081 fg 0.068+0.003 k 241.830+6.022 ¢ 0.619+0.018 bedefg
WM3l1 1.847+0.110 be 0.184+0.006 f 156.263+7.106 h 0.645+0.015 abcdef
WM32 1.607+0.101 d 0.215+0.007 ef 237.450+15.762 ¢ 0.616+0.033 defg
WM35 1.343+0.101 fg 0.417+0.037 b 207.130+19.299 ef 0.655+0.017 abcde
WM36 1.333+0.071 fg 0.232+0.015 ¢ 217.200+6.494 de 0.612+0.013 efg
WM40 1.2274+0.058 ghi 0.449+0.038 a 208.883+15.595 ef 0.654+0.029 abcde
f%ij%i& 31.64 52.49 20.28 4.84

P % 1 P content % @ o= & o @ 1.0
K % # K content * * o @ 0.8
Ca & & Ca content & = % 06
Mg % & Mg content % oa

Fe % Fe content 0.6 & @ ® '
Mn % & Mn content 0.2
7Zn"& & Zn content * 0.0
Cu & & Cu content -0.5 * * 0.2
B & B content 0.5 () 04

S5y & i Total phenolics content () ’
4k % C 4 H: Vitamin C content| 0.6 0.5 -0.6
B 1 Tannin content 0.5 -0.8
ST i 2 & Total flavonoids content “10

& & &S &S S &S & &
p & y & & y & & p ) y & ¢ & . & p & y &
D >
% & ¥ H _a® ap o O &
T’@Qg[ J‘% N rf/& @% r‘% @% r—’@%/’ f’é@ & & ¢&"’° &
s SRR AT SR S SR
W W PO S
§ J %
S, > &
a (K &
S 5&,

£ 0.05 ARPFHRIRBFMT, 4 4E 0.01 ACTFRIRIRFH A K.

* indicates significant correlation at 0.05 level, ** indicates extremely significant correlation at 0.01 level.
B3 13 M M{CEFRRSERIEREEX M

Fig.3 Correlation of 13 nutritional component trait indicators in kernels
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AR TR AR 1R 13 100 S S8 7% Bl R b Z-Am it
A I S5 AT B 0 A, DURREAE R T 1 A ifE,
EHCT 5 A R A 34T B AL, R U Tk R A F
74.089% (% 3) , R WX 54> F 1K) Befig [ ik 20 4~ B2
AR AR 13 RSB TR MR AEE . £
R B et S AF o REE R R K (R 3, 3 —F
B R (AR B K, N 3.041, TTR ik 31 23.395%,
HEmEEmReErE £ C.PHBEE, KTy
51l 4 0.846+ 0.785 0.745; 55 — &= 5 o> R AE1H M
2345, TTHR % N 18.041%, Z XS EMn S BH
K, BT 8 0.709; 25 = 3 o B R AEE N
1.956, 5T #ik % M 15.044% , F #5407 55 51 1 52 Ca Fl Fe
SR, 9N 0.934 F10.747 ; 55 VU 3 40 5 2 o1k
K N9339%, EE S B IEEH & &A%, B KT
9-0.710, 13X 3 W ek v i 2 B 5 5 DY 32 o 2 A
K, BT Z4E RS b, S s I 2 2 s IR 2= R AP 49
FREMSTE CuBBA K, Bk 180923, 77 %
TTHRZE N 8.270% . HI 3 /T Hi s Bt 5 Z DTk %N

*3 TEZBRREMEMCERES RS
Table 3 Principal component analysis of thirteen
nutritional component trait indicators in different superior

Wangmo C. mollissima Kernels

FE 5 Index Xi X X; Xy pe

P& P content 0.785 -0.223 -0.106 -0.174 -0.057
K % & K content 0.653 0.315 0.157 -0.175 0.310
Ca ¥ & Ca content 0.063 -0.068 0934 0.088 0.045
Mg % & Mg content 0.513 -0.308 0.138 -0.500 -0.018

-0.208 0.081 0.747 0.264 -0.361
-0.011  0.709 -0.345 0.092 0.181

Fe % & Fe content

Mn % & Mn content

Zn & Zn content 0322 0.645 0299 0.023 -0.096
Cu % 5 Cu content 0.006 0.015 -0.122 -0.214  0.923
B & B content 0.745 0209 0.147 0239 0.231
PSNiisy 0.317 -0.664 -0.196 0357 0.455
Total phenolics content

fEERCH R 0.846  0.031 -0.198 0.061 -0.112

Vitamin C content

5 Tannin content  0.094 -0.48 0236 0.669 -0.115

MR A 0.036 -0.048 -0.148 -0.710 0.142
Total flavonoids content

FIE{E Eigenvalue 3.041 2345 1956 1214 1.075
DTk 23395 18.041 15.044 9339 8270
Contribution rate/%

RIF DTk 23395 41.437 56.480 65.819 74.089
Cumulative

contribution rate/%

56.480% , KT 50%", K s ik N 4EH: 25 C P B Mn.
Ca Fl Fe & S 2 MRS 77 it o IR G BB A

YR AEAE 0 5€ o TR Z (FE AL D , 45
A bR EACEE 1Y o 1553, I8 A5 4 5 A T
2, g a4 (R4 . BAEN HAsTE bR X 1)
UK R RIN A

F4 TRIBRREAKMCEFRSEFES
SEBNIEEHE
Table 4 Factor score, comprehensive score, and
comprehensive ranking of nutritional components in

different superior Wangmo C. mollissima kernels

R =
Material X X X X X X Ranking

WM35 2.548 1.322  0.609 -0.735 0.092 1.168 1

WM23 1.163  0.435 -0918 2340 0.752 0.666 2
WM36 0361 0.739  0.638 0.964 0256 0573 3
WM20 1.365 -0.596  1.230 -0.235 -1.190 0.373 4
WM28 -1.136 0376 1.886 0.596 0.056 0.197 5
WM31l -0.545 0.403 -0.420 -0.317 3.468 0.188 6
WM24 -0959 1.792 0.062 0.794 -0.647 0.174 7
WM6 -0.330 0.157 1.244 -0.168 -0.581 0.101 8
WM40 0.800 0.791 -1.085 -0.383 -0.798 0.087 9
WMI9 -0.242 1473 -0.951 -0.534 -0.089 0.012 10
WMS5 -1.206 0.596 0.811 -0.211  0.026 -0.095 11
WMI3 0.496 -1.271  0.209 -0.287  0.057 -0.140 12
WM7 0.217 -2.262 0.159 2.086 0266 -0.157 13
WMI8 -0.164 -0.424  0.608 —0.784 -0.479 —0.184 14
WMI1 -0.298 -1.066  0.990 -1.458 0.897 -0.236 15
WM3 0.853 —0.828 -0.991 -1.580 0.580 —0.268 16
WM32 0.144 -0.611 -1.359 0.498 -0.684 -0.393 17
WM4 -1.100 -0.247 -0.242 0.212 -0.254 -0.458 18
WM2 -0.772 -0.335 -0.759 -0.146 -1.004 -0.610 19
WMS -1.195 -0.443 -1.720 -0.652 -0.725 -0.998 20

X=0.316X,+0.243X,+0.203X:+0.126X:+0.112.X:

XK U 8 B Z AR BE I 45 B S TR R . AR
A% D AR AR BEAT HERE L 20 MRCELER R 5 448
WM35.WM23.WM36.WM20 F1 WM28. ZE&135r
HE 44 B AL BR 9 : WM3 . WM32., WM4 ., WM2 #l
WMS.
2.5 [EEEITFMN

FRAE AR VEE AL B, o 20 AN B EEAR SEALAR 1) 13 01
RSB TR LR AR, Hp e S N
Fa b, oAt 12 U5 B8 IE M 4R b, TF 5 HE 2
5RO B E RER S) o 5 B A 52 i 5
T b o B AR P 0 B R b, 5 BB S BE SR L,
RIS SRR, B REGE/ N . B IR B R A
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FHNCuEE>S MG E>SInSE>SBEES R
CEHEE>MgEE>Mn G E>HRTHEE>Cad®>
KE&®E>Fe G B>PHE> MEAS®. KBEME

MRANARIHHEEEHAL . SHEHEZ TS B AR
SIS8 WM35.WM3 1. WM3.WM23 F1 WM40, 35 B iX
SR ZEACHR FL I E TR SR B R (R 6) «

x5 WEEUHTEER
Table 5 Calculation results of the entropy method

B P&E K& Cati Mg i Fe it Mn & i Zn & Cu i B Bi& & FERCHE RTHE LAHEE

It;:m P K Ca Mg Fe Mn Zn Cu B Total phenolics Vitamin C Tannin  Total flavon-
content content content content content content content content content content content content OidS content

SREE 0957 0935 0929 0910 0942 0913 0.887  0.774 0.890 0.886 0.897 0.927 0.976

Information

entropy

= EAUTIME 0.043 0.065 0.071  0.090 0.058 0.087 0.113 0226 0.110 0.114 0.103 0.073 0.024

Information

utility value

MWERE  3.664 5546 6.069 7.619 4917 7376 9.586 19.229 9.301 9.681 8.753 6.228 2.030

Weight

coefficient

#6 TEMRRAHKRILEFRS
WIERGEE I MEEHR
Table 6 Comprehensive score and comprehensive
ranking of nutritional components from different
superior Wangmo C. mollissima kernels based on

entropy method

T T TG
Material score Ranking || Material score Ranking
WM35  0.576 4 1 WM7 03319 11
WM31  0.519 4 2 WMI9 03250 12
WM3 0473 4 3 WMI8 03175 13
WM23  0.449 7 4 WM28 03042 14
WM40  0.4142 5 WMS 02930 15
WM36  0.382 4 6 WM24 02653 16
WMl 03785 7 WM32 02625 17
WM20  0.378 1 8 WM2 02251 18
WMI3 03629 9 WM8 01959 19
WM6 03498 10 WM4 01363 20

2.6 TOPSISIFNEER

HR A 08B VL AT I FR FR AR, 73 0l 3fe AT
(1% J68 A 2 K, #) R D0 AR R v B O B AR A R Y
(T A FRAR A BE B (T A 23 B (O (R D s
C5 T HEE RGN (1 AARE) , RSE F7 o 25
A BUBRLE o 4R C 1R/ N AT HET , 11 S 1)
Kk 43 51 9 WM35 (0.554 4) . WM31(0.514 1) .
WM3(0.479 4) \WM23(0.462 DFTWM40(0.436 6)
Horh WM35 1) Cf5e i, 78 20 MR P 28 A R B
I, 11 WMA4(0.197 4) R % .
2.7 TENERITEE ST

11 IR FR A — SRR I0 R R A A (R A O

PEREAT 734, AN R BB 1 U — B bkag . X6
{EVE S 5B TOPSIS v I HE 7 45 S A7 5 15 /R FlE &
A 15 /=16.2, F1iE R £ K=0.81(P<<0.05) , & I
W RS RE, HRT S 8 2 e E A UGS
AAFAEM N ST (K 8) o N 3 Fh Iy V2 (1 Bk 45 46 56 f
TN (=22.8(P<<0.05) , R WIVEAN 45 AT 58 AE R4
K=0.57, {& n Bk — S 55, S R P E— B E 7
Horp, E T (PCA 5 5 P Rl 7 V2R 10 42 5
HET70% , L WM35 CE— 2O HE 7 — 2, HoR Bk
FEIAT . 1% 2 SR T 3 RO iR B R O SR AN
]« 25 70 43 W o [ 4 5 Fia b 1) 5 22 Dk S5 AH
M, H WM35.WM23. WM36., WM20. WM28 ] It
AR bR (454 % C.P.B.Mn.Ca 1 Fe & ) 54 PCA
o A Jey B R A 2 R I 4 » WoHE 46 4005 s e T DL AR
b BB 4y e BLE , Cu 75 & (19.229) L B & &
(9.681) %5 1= B HUS 8 b5 32 VTN, B S MRCEARARTE
XL A E AR bR R, R HE 4 SE T TR AL
TOPSIS % & 5 ¥ A 1) “HE PR S5 dir e 7 A 5 de te 7 58
IMEIT FE” 1T 5 AN AR SEACAR FE AR SR — TR bRl om S
T 42 7 = BUEE 35 % (Cu Sy 2 825 R IR 5 1 [
i, A A B 4R AR (s B P S R I T, A
I 5 1F B AR R O R S () B /N L 5 0 TR AR 1) B
(TR, Wl FE B vy, HE 4G A

3% w

SRSI 5 AOIE 9 X6 AR 7 Ml R TR S Jr A
SE TR R SCH TR B T 2 2 R U2 AN AR S i 5 )
KEETER . AW UK IEEPCRIUR R L TR
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Table 7 Calculation results of the TOPSIS method and comprehensive evaluation of nutritional components from different

superior Wangmo C. mollissima kernels

j\j:tirial r r ¢ El;}jking j\jziirial r r ¢ igjking
WM35 0.5279 0.657 0 0.554 4 1 WM7 0.720 8 0.428 3 0.3727 11
WM31 0.568 8 0.601 9 0.514 1 2 WMI19 0.723 5 0.416 5 0.3654 12
WM3 0.5919 0.5451 0.479 4 3 WM28 0.752 4 0.4177 0.3570 13
WM23 0.620 0 0.5327 0.462 1 4 WMI18 0.7219 0.3952 0.3538 14
WM40 0.655 4 0.5079 0.436 6 5 WM35 0.741 6 0.368 7 0.33211 15
WM20 0.705 0 0.503 1 04165 6 WM24 0.788 2 0.389 7 0.330 8 16
WM36 0.656 8 0.443 0 0.402 8 7 WM32 0.759 7 0.3196 0.296 1 17
WMI1 0.6570 0.4343 0.398 0 8 WMS 0.851'1 0.3407 0.2859 18
WM6 0.721 4 0.469 1 0.394 0 9 WM2 0.797 6 0.293 9 0.269 3 19
WM13 0.670 4 0.4187 0.384 4 10 WM4 0.8799 0.216 4 0.197 4 20

&8 3 hEHERRED 10 WEIRIREMAK
Table 8 Top 10 superior Wangmo C. mollissima ranked by

three methods

4 ERGrorbinis Rt J#§AL TOPSIS i
Ranking Principal comp- Er}tropy evalu-  Entropy-weighting
onent analysis ation method TOPSIS

1 WM35 WM35 WM35

2 WM23 WM31 WM31

3 WM36 WM3 WM3

4 WM20 WM23 WM23

5 WM28 WM40 WM40

6 WM31 WM36 WM20

7 WM24 WMI1 WM36

8 WM6 WM20 WMI1

9 WM40 WM13 WM6
10 WM19 WM6 WM13

SERAEEEZER(P<0.05 . fERNETTETM,
K AP 1) & B8 m, ARG 2 9 8 5 550.941~
8 031.320 F1791.970~1 546.315 mg-kg ', iX —#a# 5
XU SEPO B T4 R — 3 (B A 5T K AP & 2284k
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