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Table 1 Collection information of chestnut germplasms

R B R AT KA ZJ% (B) ZEEE (ND

Name Plant type Collection location Longitude Latitude
QL3113F eIl .+ AR A IR E G SR T 118°40'07" 40°21'56"
QX313 #e 1l 75+ I A LB L 118°1511" 40°24'07"
QX107iLPi#EZE B P B L 118°15'11" 40°24'07"
HHZ203# L1 i i e R P E DL 118°15'11" 40°24'07"
LJT SRS PSATTEE Y ki 118°26'28" 40°09'31"
YHZ SRR PR S 118°24'44" 40°18'03"
JCY-1 SR PR IR 118°29'28" 40°19'40"
JCY-2 SR IS ) IR 118°31'27" 40°21'36"
JCY-3 LA IEVE B IR 118°27'26" 40°19'44"
Xcz SR TP E DA 118°16'59" 40°08'42"
TPZ SRS SALTEE YN i 118°30'43" 40°1921"
YZX S L ETH S 118°30'09" 40°07'37"
za1 A AR IR B G EL A T 118°40'07" 40°21'56"
zJ2 SR LB L 118°1511" 40°24'07"
JIH LA IEVE BB LR 118°1511" 40°24'07"
LMY-1 SR A B ] 118°13'03" 40°20'01"
JSY-7 S LB L 118°14'36" 40°2311"
QTC SR TP E K JE 4 118°36'23" 40°15'39"
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120 g AAFfE AR R 50 R
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Table 2 External morphological characteristics of chestnut nuts

JEA 845 Morphological indexes

ET RS Y
NO.  Name BRI I Bt Pz sz RAEH 2 LA
Fruit fresh weight/g Transverse diameter/mm Vertical diameter/mm Lateral diameter/mm Nut shape index Nut volume/cm?®
1 QL3113 7.98 £ 0.06 k 34.84 22.54 18.73 0.65 7.70
2  QX3113  9.37 £0.16 fgh 29.39 22.82 22.30 0.78 7.83
3 QX107 11.34+0.23b 34.41 28.12 19.10 0.82 9.67
4 HHZ20 9.62 + 0.42 efgh 30.98 25.92 18.98 0.84 7.98
5 LJT 8.35+0.10 jk 28.97 25.29 20.44 0.87 7.84
6 YHZ 10.80 + 0.32 bed 32.39 25.73 21.15 0.79 9.22
7 JCY-1 9.21 £0.13 ghi 28.21 24.13 19.46 0.86 6.93
8 JCY-2 9.48 £ 0.11 fgh 28.79 24.43 21.56 0.85 7.94
9 JCY-3 9.09 + 0.08 hij 29.12 26.05 20.83 0.89 8.27
10 XCz 9.99 £ 0.30 efg 31.05 26.05 18.81 0.84 7.96
11 TPZ 1251+ 0.25a 33.40 27.52 20.21 0.82 9.72
12 YZX 8.43 £ 0.18 ijk 28.37 24.29 17.65 0.86 6.37
13 ZQ1 9.60 + 0.11 fgh 31.15 27.00 21.57 0.87 9.49
14 2J2 10.40 £ 0.12 cde 31.88 25.84 20.12 0.81 8.67
15 JIH 11.07 £ 0.16 bc 30.95 27.35 21.85 0.88 9.68
16 LMY-1  10.09 £ 0.02 def 30.68 26.16 18.39 0.85 7.72
17 JSY-7 8.55 + 0.06 ijk 28.25 25.25 19.60 0.89 7.32
18 QTC 7.88 +0.70 k 30.29 24.53 18.39 0.81 7.15
¥J{H Mean 9.65 30.73 25.50 19.95 0.83 8.19

e FSIARNG FRFORZER B (P<0.05).

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).

1.15%, HH, >1.00% A QL3113, QX3113,
QX107 #1ZQ1, @AM & EN 1.03%~1.82%, H
1, >1.70% A QX107. ZQ1., ZJ2., 5B %
ED% ZQ1 5HA R AL R | e A
, BREFHRAZE
23 REE BRI RS
3 4 R 18 I ERT, PPO AR 25K
K (64.51% ), CAT HERREIKZ (33.85% ).
SOD } 717.40~1310.42 U-g”", Hr, >1100.00
U-g' i QL3113 YHZ, XCZ . TPZ, YZX. JIH,
PPO Jy 11.22~89.06 U-g”', H:rf, >80.00 U-g”"
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Z2J2, R, 18 Oy R ST A AL A AE
MAER, Hh, 2J2. ZQ1 1 QTC 5#E1l H
F= . MEE IR, ARETE—P ST,
2.4 FBIEREEXMEST

e 5 fyR . BREETR SR KRR
WBEIEMHK, 544K C EWBE R, I
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Table 3 Nut nutrient indices of different chestnut germplasms
E %545 Nutrient indexes/%
ELRs EAS
NO. Name KR VER RIVA LR VAR A HIERR

Water content Starch Soluble sugar Soluble protein Amino acid

1 QL3113 48.29 + 1.57 53.60 + 2.21 10.15 + 0.69 1.15+ 0.04 1.51+0.01
2 QX3113 47.40+0.79 51.40 + 1.61 10.95+0.44 1.05 +0.04 1.47 £ 0.07
3 QX107 49.76 + 0.34 49.23+4.56 9.30£0.32 1.11 £ 0.03 1.82 +0.02
4 HHZ20 46.45+0.18 38.30£0.93 9.45 £+ 0.55 0.48+0.11 1.53 + 0.06
5 LJT 45.95 +1.07 53.69 + 4.05 7.69 £ 0.31 0.73£0.17 1.45+0.07
6 YHZ 50.17 £ 3.34 39.17 £2.36 4.51+0.53 0.72+0.04 1.63 £ 0.03
7 JCY-1 48.67 + 0.63 38.28 +£2.39 8.40 + 1.04 0.50 +0.03 1.35+0.10
8 JCY-2 49.41 +0.96 4511 +£3.35 5.18 £ 0.21 0.82 £0.20 1.55+0.13
9 JCY-3 49.64 +0.18 50.34 £ 1.17 9.20 £ 0.53 0.40+0.17 1.36 £ 0.11
10 XCz 49.12+0.38 44.36 + 1.67 6.59 + 0.91 0.57 +0.10 1.35 +0.07
11 TPZ 51.59+0.71 46.08 +1.27 6.76 £ 0.52 0.35+0.03 1.03+0.01
12 YzZX 47.05+0.37 51.82 £ 2.68 5.10 £ 1.02 0.89+0.26 1.27 £0.10
13 zQ1 46.72 + 0.49 48.26 +4.16 11.62 + 0.53 1.05+0.19 1.72+0.01
14 2J2 51.55+0.45 45.60 +4.16 7.58 £ 0.49 0.58 £0.10 1.77 £ 0.05
15 JIH 50.22 £ 0.37 43.50+1.03 7.58 £0.91 0.62+0.22 1.47 £ 0.06
16 LMY-1 49.39 + 0.31 52.95 + 3.06 7.47 £0.55 0.45+0.11 1.52 +0.08
17 JSY-7 49.26 + 0.66 4471 +£1.71 8.95+1.50 0.59£0.14 1.51+£0.10
18 QTC 48.58 + 0.33 46.24 +4.78 6.81+0.73 0.84 + 0.44 1.66 + 0.02

¥J{H Mean 48.85 46.81 7.96 0.72 1.50
FriEZ SD 1.58 4.88 1.93 0.25 0.18
A5 RH CVI% 3.23 10.43 24.25 34.72 12.00

SVE A A A DG A S B R B I
K, PIEHEASENAR ., #4EKCREREILE
X, 5 SOD £ R #MAHK; PPO 5 CAT £
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2.5 AEMERRESRREFSH
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T 2 fE R R KR AR R I A 3 e (A
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FiEB K. 3ANHF BTkl 67.612%. 4N
R TN EEPUEALEERT, AT 178 SOD., &
LR SR b A (R T 2 7R R o
w. B EKE EERmER K, WP 3TE
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4 fE R RFE K. POD MR 2 b 0 #kmf 4K
T 5 FEVEMT . 1TV Pt R e o8 ) T 7 28 oy {48

Ko 5AHEF Rk %R 78.140%, FKH s H
F AR IR AR S A G B BT, RS S SR £
15 = SN
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FIH SRR RS- o B AR 25 S B vk, 153

BT AN T84, FARYESS A 7 22 5T%,
T AR T E SR BT AR B 25 A TR B B
FEEAY .

F, = (26.756F, + 21.614F, + 19.242F;) /100 (1)

F, = (20.783F; + 18.039F, + 14.271F+
13.501F, + 11.546F;)/100

X FAUREGE™, Fi~Fs iR A
F1~HF 5,

7 8. 9 W EH: 18 (MR Efh i Bl %
25 4 R, A ETChU R 2R A
HE44 . QX107 > QL3113 > QX3113 > HHZ20,
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Table 4 Nut antioxidant indices of different chestnut germplasms
HLEALTEFR Antioxidant indexes
ETR) ZHR . S e o " = p—
NO. Name  HAMMBALEE  ZEHFEILE A Uk KA AN YR C B IR
SOD/ PPO/ POD/ CAT/ Vitamin C/  Total polyphenol/ Total flavonoid/
(U-g™ (U-g™ (U-g™ (nmol-min"-g™") (Mg-g™) (Mg-g™) (Mg-g™)
1 QL3113 1104.59+37.37 11.22+1.72 5424.00 £ 179.44 348.82+48.68 564.07 £46.55 683.33+3.84  145.33+554
2 QX3113  799.00 +53.85 21.36+3.15 4 188.00 £261.11 308.41+88.77 470.97 £46.18 796.33+23.38 145.67 +0.79
3 QX107  894.11101.06 18.23+1.56 4320.00+179.17 314.98+26.51 417.24+12.36 822.33+15.84 144.33 +2.56
4 HHZ20 94450 £36.34 66.64+5.77 4320.00+ 161.15 186.11£22.43 203.81 +17.51 501.00+17.35 113.00 + 0.81
5 LJT 1060.81+33.05 38.96%6.34 364533+ 144.17 350.16 £17.26 508.15+71.31 470.00 £ 9.07 97.00 £ 0.90
6 YHZ 1102694554 27.38+3.34 4752.00+128.75 316.92+31.23 434.04+97.53 385.33+26.85  89.67 +3.11
7 JCY-1  1047.25+60.78 74.67 £5.10 3045.33+225.83 260.14 +2548 329.77 +47.60 773.33+51.30  99.67 + 9.21
7 JCY-2  1010.34+60.80 34.55+5.71 3681.33+216.79 16553 +20.23 528.00+33.50 573.33+24.88 106.331.10
8 JCY-3 104259 +38.71 30.86+2.14 3009.33+178.07 304.50 + 16.32 446.43+68.96 338.67+6.06  103.00+0.88
9 XCZ 1130.47+6158 21.14+1.26 4373.33+7534  77.68+847 35575+71.97 718.00+10.82 103.33 +0.96
10 TPZ 131042+20.37 26.43+6.15 4013.33£209.38 283.569.17 301.13+14.07 436.67+28.98  97.67 £6.00
11 YZX 1138.58+55.71 89.06+8.33 3936.00 £ 149.45 284.37 £36.50 412.29+53.46 343.67 +4.81 101.00 £ 2.12
12 ZQ1 717.40 £+ 13.57 83.67 + 1.89 3494.67 £263.05 48.20+7.54 443.01+46.53 626.67+6.36  146.00 £2.16
13 zJ2 95512+ 81.36 32.45+1.25 5582.67 £216.69 329.26+61.90 279.31£21.99 72833933  134.33:8.29
15 JH 1177.03+60.80 37.36+4.69 5965.33+109.89 367.19+37.40 443.38+43.17 417.33+£32.09 111.33+2.36
16 LMY-1 1033.95+8220 87.41+213 3688.00+246.13 220.71+17.39 49944 +6592 711.33+2842 126.33 +0.84
17 JSY-7  819.82133.11 14.54+3.80 3950.67 +£188.13 321.77 £37.21 595.40+73.90 428.33+13.30  109.00 £ 1.60
18 QTC  934.01+58.94 13.95+293 3646.67+212.97 353.79+28.12 593.12+ 1524 557.67+31.99 115.67 +2.38
) Mean 1012.37 40.55 4168.67 269.01 434.74 572.87 116.04
bRtz SD 142.41 26.16 796.96 91.05 105.64 158.82 18.66
A5 RH CVI% 14.07 64.51 19.12 33.85 24.30 10.55 7.05

LW 3 A EAPH QX107 & sy, HHZ20 f§h i
%o B 3R, Thi A LEER 25515 0T 4
ZRE ZQ1, ZJ2. LMY-1, QTC; A b
BHEEATEMET 4 2430102 22, ZQ1, JIH, QTC,
Hr, QTC REAE 18 3t T A i rh 4~k 5/
3 ittt

HEIMR MR, BEZHEE SR, X
WO RS TEE AR, TRIEIER . FrmL R
AT T, A )l ol 5 e o R i R PO,
AR i T Az SRR R | RBE AR . BRI G A
ZIREZHEET, KL, JFEF il Tafax JLAME
LR SRTE [R]— 6 U5 T RIS B T ER g . AFERD
FEIEM ST 32 B R AR VS SR AR bR 5 B AR
WS R, 18 A S 5T T8 2 A b SRR
BIRY L EPU A T A B 2 R

18 (A SRR . TR . R
RIS R RN 10.43%~34.72%, SOD,
PPO. POD. CAT. 4L % C. SZW. S E
SR RBN 7.05%~64.51%, EHFYF T LI
PR A SRS REURK, Prafisr T PPO i
AR S BB . BRI AR AT R 5 A il ST
X AH ) 3 A XY 63 Al S A B FTe 4 RS, A
KR AR SR R, P, AR EA
f TP B TR o A M B i
FAETRE AR, L B m (RS AR A B tE 1)
FHOCEO PR, AT M ST ) — S E 2
bro MR ZIEER 4.51%~11.62%, b
iR RS S YIS B R S SR T RETE S
FApl, Rl ARG R 0 1 W e AR S T
PR TARYS . JERM AT LIFAR R nT i e, AR st i
Y B Rt R PR RS, RUuE R
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Table 5 Correlation coefficients of chestnut nut quality indices
o SR e SRR FE 4 o : - 5 v 2 = .
ik ORPRETIEE KR . ARIER TS AR ERC BEM MMM ERN EW
N 9 " Water ” Soluble Soluble Amino Vitamin  Total Total  BifkEs 4AALES (LYES
Quality indexes seed shape Volume Starch . . .
. content sugar protein acid C  polyphenol flavonoid SOD PPO POD
fresh index
Nut shape index 0.101
(A “
Volume 0.804 0.000
TKE - .
Water content T Bl Bedd
VER
Starch -0.308 -0.210 -0.142 -0.248
TR
Soluble sugar -0.167 -0.139 0.134 -0.359 0.245
AT R —0.501° :
Soluble protein -0.311 0.501" 0.002 -0.396 0.420 0.309
BHEER i
- -0.092 -0.145 0.218 -0.039 -0.033 0.242 0.490
g FRC _ . a .
Vitamin C 0.539° -0.129 -0.269 -0.144 0.494 0.022 0.442 0.200
BER 0.063 -0.369 -0.005 0.007 0.096 0.405  0.349 0.394 -0.087
Total polyphenol . : : : : ’ . : :
et -0.046 -0.452° 0.193 -0.119 0.424° 0.712" 0.637° 0.572" 0.140 0.666"
Total flavonoid ’ ’ ’ ’ ’ ’ ' ’ : ’
S il £ b )
Sﬁ%{{%l&%% 0.330 -0.102 0.071 0.390 -0.064 -0.622" -0.443° -0.674" -0.237 -0.380 -0.605"
P
fp@gﬂmﬂlﬁ -0.050 0.412° -0.221 -0.397 -0.021 0.002 -0.166 -0.110 -0.320 -0.041 -0.060 -0.047
4 5
J;Sﬂ[)%%m 0.303 -0.469 0.382 0.348 -0.092 -0.062 0.174 0.247 -0.134  0.062 0.268 0.231 -0.346
o S Ak S .
JC“AﬂT%ﬂm -0.096 -0.255 -0.057 0.246 0.184 -0.101 0.043 0.005 0.283 -0.227 -0.066 0.223 -0.444 0.331

e SRR EREE (P<0.05), "FRERKEE (P<0.01). FFE.

Notes: "Significance is 0.05,Significance is 0.01.The same below.

®6 WMEERDEEREFLN (FSHENE)

Table 6 Factor analysis of chestnut nut quality indices (in the absence of antioxidant enzymes)

R LAY 1 A2 3 FLE R
Quality indexes Factor1 Factor2 Factor3 Common degrees

R 7 & Single seed fresh 0.023 0.871 -0.370 0.896
AR Nut shape index -0.363 -0.162 -0.517 0.425
£F Volume 0.245 0.805 -0.127 0.724
/K& Water content -0.237 0.846 0.001 0.772
VEH) Starch 0.155 -0.226 0.650 0.498
A MR Soluble sugar 0.787 -0.261 -0.088 0.695
T[E LS [ Soluble protein 0.548 -0.147 0.648 0.742
Z R Amino acid 0.586 0.124 0.252 0.423
443 C Vitamin C -0.120 -0.257 0.824 0.760
12 %2 Total polyphenol 0.760 0.070 0.029 0.584
[ 3% Total flavonoid 0.903 0.048 0.320 0.920
77 Z k3 Variance contribution/% 26.756 21.614 19.242 —
R TTmk® Cumulative contribution/% 26.756 48.370 67.612 —
K Z % Weight coefficient 0.396 0.320 0.285 —
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Table 7 Factor analysis of chestnut nut quality indices (in the presence of antioxidant enzymes)

LYoE =g 71 A2 53 14 75 Fm 2
Quality indexes Factor1 Factor2 Factor3 Factor4 Factor5 Common degrees

UG Single seed fresh -0.158 0.925 -0.164 0.035 -0.130 0.926
SAIFE ¥ Nut shape index -0.027 0.074 -0.257 -0.877 -0.153 0.864
477 Volume 0.177 0.915 0.045 -0.014 0.068 0.876
£ 7K & Water content -0.214 0.695 0.337 0.076 -0.269 0.720
JEH Starch -0.009 -0.187 0.188 0.070 0.887 0.863
AT BE Soluble sugar 0.571 0.035 -0.264 0.107 0.502 0.660
A ¥k F Soluble protein 0.537 -0.253 0.208 0.409 0.369 0.699
ZFEH Amino acid 0.869 0.048 0.190 0.133 -0.188 0.846
442 C Vitamin C 0.232 -0.406 0.651 -0.177 0.364 0.806
#.% M Total polyphenol 0.483 0.040 -0.318 0.561 0.091 0.658
J. % Total flavonoid 0.691 0.115 -0.090 0.474 0.468 0.942
AN EALEE SOD -0.917 0.207 0.115 0.157 -0.087 0.929
ZWYA LA PPO -0.085 -0.214 -0.730 -0.239 0.033 0.644
HE YR POD 0.013 0.392 0.339 0.615 -0.174 0.677
WAL &R CAT -0.183 0.000 0.745 0.135 0.068 0.611
75 Z TRk Variance contribution/% 20.783 18.039 14.271 13.501 11.546
ZiTTik® Cumulative contribution/% 20.783 38.822 53.093 66.594 78.140
L E R % Weight coefficient 0.266 0.231 0.183 0.173 0.148

*8 AEMEBEERBREETM (REFEX (1))

Table 8 Comprehensive evaluation of nut qualities from different chestnut germplasms

(according to equation (1))

Tt [1 F5-2 73 RN e
Germplasm Factor 1 Factor 2 Factor 3 Comprehensive score Order
QX107 3.159 1.525 1.292 1.423 1
QL3113 3.005 0.047 2414 1.279 2
QX3113 3.042 0.211 1.635 1.174 3
ZQ1 3.033 0.545 1.231 1.166 4

ZJ2 2.128 1.657 0.497 1.023 5
LMY-1 1.652 0.747 1.014 0.799 6
QTC 1.484 0.080 1.511 0.705 7
JIH 1.032 1.584 0.298 0.676 8
JCY-2 1.062 0.768 1.000 0.642 9
YHZ 0.544 1.641 0.374 0.572 10
XCz 1.154 0.937 0.293 0.568 11
TPZ 0.354 2.167 -0.305 0.504 12
JSY-7 0.978 0.235 0.897 0.485 13
LJT 1.087 -0.228 1.175 0.468 14
HHZ20 1.454 0.577 -0.263 0.463 15
JCY-1 1.191 0.520 -0.056 0.420 16
JCY-3 0.686 0.621 0.498 0.414 17
YZX 0.514 -0.282 1.085 0.285 18
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Table 9 Comprehensive evaluation of nut qualities from different chestnut germplasms
(according to equation (2))

s Bl71 Blr2 #53 14 ESNES) LEE1 Her
Germplasm Factor1 Factor2 Factor3 Factor4 Factor5 Comprehensive score Order
QX107 2.502 1.959 1.002 1.421 1.511 1.383 1
QL3113 1.967 0.514 1.793 2.108 2175 1.293 2
QX3113 2.441 0.625 0.840 1.365 2.042 1.160 3
2J2 1.457 2.181 0.914 1.268 0.572 1.064 4
ZQ1 2.890 0.849 -0.508 0.411 1.820 0.947 5
JIH 0.364 2.315 1.306 0.466 0.419 0.791 6
QTC 1.383 0.205 1.552 0.483 1.101 0.738 7
JSY-7 1.161 0.565 1.318 -0.114 0.900 0.620 8
YHZ 0.206 1.920 1.391 0.328 -0.108 0.620 9
LMY-1 1.007 0.921 0.160 0.243 1.289 0.580 10
JCY-2 0.900 0.884 0.810 0.151 0.664 0.559 11
XCz 0.509 1.391 0.257 0.444 0.419 0.502 12
TPZ -0.849 2.726 0.769 0.101 0.254 0.468 13
LJT 0.670 0.135 1.030 -0.081 1.420 0.464 14
JCY-3 0.294 1.006 0.871 -0.483 0.997 0.417 15
HHZ20 0.983 1.083 -0.390 0.150 0.297 0.398 16
JCY-1 0.553 0.681 -0.255 -0.012 0.282 0.232 17
YZX -0.018 -0.144 0.497 -0.189 1.067 0.139 18

JRfE RN R . e S AR E R 38.28% ~
53.69%, HikIRGEED FELE R 22.89% ~24.58%
FHEZES, JRFTRER: — 7 HARCEAS [F AP 25 5
WE, H—Jr A BE R XA . A, T
PR AT R S B SR M AR E AR bR, BT
SEDT AR, AHIFGE I B R AR A
0.35%~1.15%, AI%F 5K AR S50 e 450 2 1)
RLEE A i

A T R = T RN R AR 1T 2 ST
JZ R, AARCSER I REAEET . SR U,
i SR TR 602, AR ZE & K 7E 50% 247,
KJg B RGE REhR b KA R I, RIG A
b6 2 A T R S RE NS 2 4 2 T (E AN 2 DN (A 26
B M SR Y SR ) S 75 B 7 A IR R R
TR, PR AR, RN, Pk
fif SOD. CAT HI POD 7 Mg JEI jef it 72 b ] LA i
IR RSR N A TE TS, AR IR AR i A A
RGBS e R 12781 PPO K A ) 48 A8 4% Y1 AH OGB4,
AT E UCF 4 Fhpr A LB S | A B A SR 5T
H, RIS SO A LB bR, 3 4 KR
FE R FE LA HEA I TERT ;. HoAx 14 R T

2J2. ZQ1 A HEA BRTERT, (HIR R IR ATE
o LMY-1 76 CHT A AR bt HE 4 FEmr, (A
UL bR HE A RS, 2 75 S RS AS It
Ji, AL — A RIE,

BEAN, PUALEERS T 0 = IS SN AR R AR 2%
YIAHOG . AT LB, HRA R R ) Al S SR S5
TR SR EE L K POD. CAT IG RS, A5
T 4 FhbT AR M o A S A — 2, JF
HAERAE R p AR ] BELRUEIY FH AR AL, PT LA
HEBR I 5E 5 B2 R AE R AN Z T4, A4k,
2 PR AR 2 b s B R PG L P b S el g 1L
FLEAHER TR I, BRAKIRESE WAL, A
ARAT B UL 136 2 1 (PR A2 2 T R T N FERRAIE
X WA AT DL IRAE A SR B A

4 HZip

ABEFERHIZNIAFIE | BRI, LRI
PABGHT 5T 4 FhyT AL fE b, X el s [X
4 {7y B i Bl AT A4 5 o 0 b B AT 2R 5 AN
B, BRAkER RSN, Z2J2 i ZQ1 AT DAE gk AR
KA ASZ Y ; ST LEE SOD, POD, CAT i
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Comprehensive Evaluation of Nutrients and Antioxidant
Components in Nuts of Chestnut

WU Yan-yan', SHI Wen-sh?, SHI Xin-ru', CHEN Rong-rong', ZHAO Yue', ZHAO Jia-bing",

JIANG Ze-ping?, WANG Zhi-wei*, SHI Sheng-qing’

(1. State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of Tree Breeding and Cultivation of National Forestry
and Grassland Administration, Research Institute of Forestry, the Chinese Academy of Forestry, Beijing 100091, China;

2. Division of Sci-Tech achievement transformation and industrial development, the Chinese Academy of Forestry, Beijing
100091, China; 3. Key Laboratory of Forest Ecology and Environment of National Forestry and Grassland Administration,
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Abstract: [Objective] To explore the feasibility of antioxidant enzymes as germplasm evaluation indices of
chestnut (Castanea mollissima) and improve the evaluation system of excellent germplasm resources.
[Method] Eighteen chestnut germplasms were collected in the areas of Yanshan Mountains in Hebei
Province. The appearance traits, nutrients and antioxidant components (including 4 enzymatic indexes: su-
peroxide dismutase (SOD), polyphenol oxidase (PPO), peroxidase (POD), catalase (CAT), and 3 non-en-
zymatic indexes: total polyphenols, total flavonoids and vitamin C) were determined and the qualities of
chestnut germplasms were evaluated through subordinate function and factor analysis (with or without an-
tioxidant enzymes) to screen excellent germplasm resources. [Result] Among these germplasms, the av-
erage weight of single fruit was 9.65 g, the largest was TPZ (12.51 g), and the smallest was QTC (7.88 g);
the average water content was 48.85%, the highest was TPZ (51.59%), and the lowest was LJT (45.95%);
the average value of starch content was 46.81%, LJT was the highest (53.69%), and JCY-1 was the low-
est (38.28%); the average value of soluble sugar content was 7.96%, ZQ1 was the highest (11.62%), and
YHZ was the lowest (4.51%); the average value of SOD activity was 1 012.37 U-g™", the highest was TPZ
(1 310.42 U-g™"), and the lowest was ZQ1 (717.40 U-g™"); the average value of POD activity was 4 168.67
U-g™", JIH was the highest (5 965.33 U-g™"), and JCY-3 was the lowest (3 009.33 U-g™"). [Conclusion] Re-
gardless of whether four antioxidant enzymes were used or not in the comprehensive evaluation ranking,
the top one was QX107, followed by QL3113, QX3113, and HHZ20. In addition to the above three cul-
tivars, ZJ2 and ZQ1 could be used as candidate elite germplasms for further test. The antioxidant en-
zymes SOD, POD, CAT and PPO could be considered as the evaluation indices of chestnut germplasms
in future.

Keywords: chestnut; nutrient; antioxidant enzyme; factor analysis; comprehensive evaluation
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