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Fruit Phenolic Content Analysis and Germplasm Evaluation

of Cerasus humilis Germplasm Resources

SHAO Zhisheng, ZHANG Wei, SUN Cong, GUO Jinli"

(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract; In this study, 36 Cerasus humilis resources in Inner Mongolia were selected as experimental ma-
terials, and the content differences and coefficient of variation of 9 indexes of C. humilis fruit quality traits
were analyzed for exploring their diversity. The quality traits were comprehensively evaluated through cor-
relation, principal component and cluster analysis, and the C. humilis superior resources with excellent
phenolic quality were screened. This study provided theoretical basis for the innovative utilization of germ-
plasm resources of C. humilis in Inner Mongolia. The results show that: (1) The variation coefficients of
9 quality traits ranged from 5.91% to 31.03%, the highest was total flavone, and the lowest was titrat-
able acid. (2) The three phenolic contents in C. humilis fruits were significantly positively correlated with
total reducing power, * OH clearance rate, DPPH « clearance rate and flesh color (P <C0. 01). (3) The
cumulative contribution rate of the three principal components extracted by principal component analysis

was 73.54% , which were phenolic factors, acidity factors and total antioxidant factors. The mathematical
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model for comprehensive evaluation of C. humilis germplasm was established as follows: F = [10 X
(46.213XF,+15. 132X F, +12. 197 X F;)/73. 542]+ 60, the highest comprehensive score was MY37

(84.53), and the worst comprehensive performance was MY9 (29. 61). (4) In the systematic cluster eval-

uation, the 36 C. humilis superior resources were grouped into four categories, among which group [
had the best comprehensive performance, which were MY5, MY36, MY37, MY38, MY41, MY47 and

MY50, which were the accumulation type of phenolic content, mostly red fruit meat and moderate acid

content. Meanwhile, the comprehensive scores of these 7 superior resources were all among the top 10.

This group can continue to breed new varieties of C. humilis with high phenolic quality.

Key words: Cerasus humilis; {ruit; phenolic content; germplasm evaluation
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®2 MEREARERREREXED
Table 2 Correlation analysis of different quality characters of Cerasus humilis fruits

Jaby X, X, X, X, X, X, X, X, X,

X, 1

X, 0. 865 1

X 0.577™ 0.535" 1

X, 0.126 0.010 0.351" 1

X 0. 565 0.489" 0.729" 0. 250 1

X5 0.424 0.390" 0.595" 0. 044 0.539" 1

X, 0.685" 0.587" 0.586" 0.214 0.449 " 0. 465 1

Xy —0.230 —0.355 —0. 091 —0. 085 —0.116 0. 264 0. 006 1

X, 0.435 0.371" 0.373" 0.187 0.292 0.185 0.359" —0.151 1

T x PRI M B3 (P<C0. 05) 5% % x "FRIR A MM B3 (P <<0. 0D),
Note: “ * "means the correlation is significant (P<C0.05); “ ** "means the correlation is extremely significant (P<C0.01).
2.3 MERREAFRERRERBIESS 55 ®4 BETHEER
FET 36 M BRI R GEIR 9 W48 bR B 3 8o o Table 4 Factor load matrix

Br 3 3>, 3R 3 Al 4 4 3 A~ F 4 (F, ~ . M4 Principal component
Fy) . STk R0 46, 21% .15, 13 % f1 12, 20% . & Index F, F, F,
T BTRk IR 73, 54 % 5 [ 3 A 3 543 A RRAF (B 2 X, 0. 870 —0.202 —0. 226
KF 1LHPF, WEREUFAEME R 4. 159, #EHUWY 3 X, 0.811 —0.318 —0.340
AR AT R BRI R B ORE A TR IR 730 54 %0 AR X, 0. 843 0.176 0. 209
B TR R P R AR DL 2R B8 U5 B MR A R A X, 0.291 0.001 0.898
4 AT, F, FEZ A& B+ 4350~ 0. 870, X. 0.776 0. 145 0.131
0.811.,0. 843,0. 776.,0. 643,0. 781 1 0. 539 AY & X, 0. 643 0. 584 —0.173
By R EE LR HRRBRE S, o OH 3B %K. X, 0.781 0.106 —0.068
DPPH « {EFRB B N e, B RN 5 F, X, —0.186 0.873 —0.077
FE B M TR 0. 873 MY TT K E MR & B E K X, 0.539 —0. 230 0.154

NPRIE N T3 Fy F 2 2045 5 0. 898 i IR
AR G 07 S /S IS = o S B 2 B G RSN
SR RAE T R EPURAL BT - OH T ER
R DPPH « ¥ B 4 R B2 AR A (5 F] AR S DA IR 2
L 2R B U PR B B AR A

*3 IHSBMEE.AHMERRITTH®E
Table 3 Principal component eigenvalue, contribution

rate and cumulative contribution rate

2 BB AT - 7 A
Extract the sum of loads squared
i E ST
Principal T 2 Bk R
factor FRAE(E R ﬁ%ﬂé Cumulative
o Contribution L
Eigenvalue ate) % contribution
rate/ % rate/ %
F, 4. 159 46.213 46. 213
F, 1. 362 15.132 61. 345
F, 1.098 12.197 73.542

2.4 mRERKHNERIBIMEETEN

MR 3 843 o B b BE B 3 A 32 4y iE AT 15 4%
CRE TR, Se T R BT 25 5 P R F A F
(10X (46. 213X F,+15. 132X F,+12. 197X F,)/
73.542 ]+ 60, 38 i 23 2T SRR AR B BT i BT M AR B 25
G5y R PR AT L R AT S5 15 00 B s, B
AP LE G R 45 R W3 5. HEA FEHT
10 1y Bk 2= 4 2 o 3 43 0 oy MY37. MY36.,
MY50, MY47, MY5, MY38 , MY17, MY41, MY16
MY 1. 25445470 Bl J2&: 66, 45~84. 53, Lk 10
MMERTH 6 A BB & EYTE 900 mg/ (100 @) LA
b8 AN AR VEE N S R AE 500 mg/ (100 @) L 156
MR IFEAET & EAE 400 mg/ (100 @) VL E3HLA
ey, IRl R R B A 4 S 2T 45, HEAA T 10 /Y
KRR A RS (K 6. HEAFEF 10 1L
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R PRLEA IR R 29. 61~52. 46, i i 2 & 4>
Sk MY9., MY10, MY19, MY20, MY6, MY51,
MY30.MY12 . MY18.MY2, I 43 % U6 By 2 ¥y o
TR EARLPUELRE 1B 2 RN B K Z R IS
LG RME,

5 MEREZRBEMIRSBH SABHRERE
Table 5 Principal component score, comprehensive score

and superior ranking of Cerasus humilis superior resources

fE 22 A 2H S
LRAE R S Companite seore
order line ID F, F, F, F
1 MY37 3.27 2.01 —0.08 84.53
2 MY36 3.89 0. 64 —1.65 83.03
3 MY50 3.53 —0.52 0.82 82.50
4 MY47 3.33 —0.14 —0.15 80. 38
5 MY5 2.69 —0.29 1.01 77.98
6 MY38 2.24 1. 37 —0.79 75.59
7 MY17 1. 40 1. 10 2.02 74. 40
8 MY41 2.68 —2.26 —0.04 72.13
9 MY16 0. 40 0.58 2.04 67.08
10 MY1 0.77 —0.01 0.98 66. 45
11 MY3 1.00 —0.67 0.91 66. 44
12 MY4 0.67 —0.35 1.55 66. 05
13 MY11 0.28 0. 84 0.91 64.97
14 MY13 0.55 0.41 —0.99 62.64
15 MY25 1.02 —0.56 —1.77 62.32
16 MY14 —0.31 1. 15 —0.08 60. 27
17 MY22 0. 20 —0.70 —1.39 57.51
18 MY21 —0.64 1.50 —1.12 57.22
19 MY40 0.78 —3.98 —0.04 56. 65
20 MY29 —0.36 0. 36 —1.12 56. 64
21 MY8 —1.21 1.82 0.08 56. 25
22 MY32 —0.40 —0.39 —0.82 55.34
23 MY15 —1.48 1.02 1.23 54. 86
24 MY7 —1.11 0.02 0.91 54.56
25 MY52 —0.46 —0.22 —1.55 54.09
26 MY46 —0.51 —1.18 —0. 86 52.97
27 MY?2 —0.98 —1.21 0.67 52.46
28 MY18 —0.98 —0.20 —0.73 52.19
29 MY12 —1.25 —0.79 0.92 52.05
30 MY30 —1.13 —0.25 —0.41 51.73
31 MY51 —2.10 1.70 0.02 50. 31
32 MY6 —2.03 —0.18 1.00 48.52
33 MY20 —2.48 0. 30 —0.68 43. 89
34 MY19 —2.47 0.52 —1.34 43. 35
35 MY10 —4.13 —0.69 0. 27 33.06
36 MY9 —4.66 —0.77 0.28 29.61

2.5 BREREAFEMNBEDHRIEMN

SR IR G R 85 1 % bR AL IS 1 9 S8 bR T &R
BL AT T AN 36 I B R IR 43 4 K
Z(H D,

M 7 M 8 Al LA T R e R 3L 7 4,
4351 MY5.MY36,.MY37 MY38,MY41,MY47,
MY 50, fi b 19. 44% . ¥ 76 25 & 153 45 HE 45 09w
10025 58 1 KR R R D01 A4,
S MY40,

BN EMHEASH YIS &GS
P RE IR AR A SRR 2 L0, E B GAE
TN B MY40, AT E R & & E K, N
1.31%. SR it R R 25 4, 5 i
s R 69. 44 %0, WL SRR & W ) T i R
PR RE T b, W R A R RS, SRV
LB R WIRIL 3 4, 518 MY6, MY9,
MY10, i bt 8. 33 %6, P2 F H A & W3 2 ) I 7 2 M
I &5 A PR L RE 7 55 55 B mT i A R 1 o v 9 R A
L AR R FANIE o O

1
MY2 2

e
MY7 7 ]

MY18 18
MY32 26
MY30 25
MY20 20
MY8 8
MY14 14
MY51 35
MY15 15
MY46 32
MY52 36
MY13 13
MY29 24
MY21 21
MY19 19
MY22 22
MY25 23
MYl 1
MY4 4
MY1l 11
MY16 16
MY3 3
MY17 17
MY9 9
MY10 10
MY6 6
MY37 28
MY38 29
MY36 27
MY47 33
MY50 34
MY5 5
MY41 31
MY40 30 1

Bl 1 36 BRI ATRRRERLKIERE
Fig. 1 Cluster pedigree of 36 Cerasus humilis
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Table 6 The index information of the top 10 Cerasus humilis superior resources
Sup@fﬁi . X, X, X, X, X, X, X, X, X,
MY37 855.33 569. 33 483.94 15.05 31. 60 50. 17 61.30 1.79 3. 00
MY36 1 090. 89 679. 33 454.59 11. 46 31.83 50.43 55.56 1. 69 3. 00
MY50 976. 44 559. 33 458. 36 17.37 36. 17 46. 55 55.48 1.55 3. 00
MY47 973.11 604. 89 417,27 15.47 33.03 48. 60 57.79 1. 59 3. 00
MY5 929.78 608. 22 397.78 19. 35 37.70 45.43 52.27 1.59 2.00
MY38 786. 44 549. 33 425. 87 12.94 25.90 50.43 63.53 1.72 3. 00
MY17 790. 89 520. 44 381. 64 22.09 32.17 47. 89 38. 40 1.75 3. 00
MY41 938.67 640, 44 413.08 14. 69 33.10 47.11 43.55 1. 37 3. 00
MY16 664.22 297.11 370. 94 19. 58 28. 67 45.58 53.32 1. 65 3. 00
MY1 920. 89 411. 56 340. 55 18. 96 23. 60 44,68 53.02 1.70 3. 00
xR7T 3EREMEZRBESERBEERESN
Table 7 Analysis of mean difference of three kinds of Cerasus humilis superior resources
Clas:]ii%ation X4 X X X Xs Xs X Xs Xy
I 935. 81 601. 56 435. 84 15.19 32.76 48. 39 55. 64 1.61 2.86
I 826. 44 642.67 351.03 14.15 25.10 40. 80 46. 83 1. 31 3.00
Il 749. 20 428. 04 317.27 14. 57 25.49 45.27 44,01 1. 68 2.40
I\ 589. 78 254.15 252.70 14. 79 20.03 40. 00 35.52 1. 64 1.33
F8 J6HMRERRAFERKER B REA 5. 91% ~31. 03 % .36 3 ft 7 W IR &b o 1k
Table 8 Clustering results of 36 Cerasus humilis MREIEAE S AL Z 0, Hop 5 8RS PA
superior resources 2 S R B . 3 P SR B 5 Rk I
e e DPPH « ¥ BR3 . » OH i B 2% 1 2R 1A & 77 1 1E A
Cofloton Swenorne D S R R AR O 3 B K L = 2 AR
Lo MRRAT T SR B MR IS
oo A P LR SRt PR
mm MY1.2.3.4.7.8,11,12,13,14,15,16,17,18,

19.20.21.22.25.29.30.32.,46.51.52

v MY6.9.10

3 i

Sz A e R i T S 2 BB I 7 2 1A S HEAT
P L DA TIT 75 1 H R P S5 B U B 55 U L LA
O B A I 0 U % B % S R B S 7 R
2 ELAT LSRR, 552 A i 7 Sk I 2 £ B o R

%

R 3 K HE — 25T R R R TR AR L

18 Z2 B W 0 oty b 308 3 A1) 2 i L S F 9 X 52 2R
e ) 36 173 BR A0 2R B URCSR S5 By 2 ) ot L L 4
bk R E BCR A 4 28 A BREARAY 9 A 45 AR AL 5
BRI AR RS AT oM 85 R R W], 9 DR R L = &

WIRA R LER., & L WF5EH 9 T4 br ol DLAE
R R 2R A B R R O %k S R R B I EE SRR
i 3 R MR 9 T PR AR AR AR EE AL R
LA ST 1 3 ASFE R - 43 0 W 2 IR TR B TR A
SRR R AT N o EP S B TErE N = K b
M5 1 25 T AH G PR B A 3 AN T E AL AR bR A 2%
EE P& SR skl E RN o N S 7 = W i 3
S A B A IndE AR R C AF L TR
(3 A~ 3 B o3 B N7 1Y BR 25 ol 0T 25 5 T B2 A
AL, F=[10X (46. 213X F, +15. 132 X F, +12. 197
X F3)/73.542]460, X} 36 {3 ER2= M R#EATLE 515
PN . HEAAHT 10 B9 40 2 BE IR I 2 M T 5 dik e L BT
SALRE TR RN 2 A Ja 10 7 1P R BT R
FE I AR PURALRE T8 55 , AR 2 R i BRI
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A L9 T BT AR A5 o S EGH ) R G R
6 ML REIER N 4 KK 1T KA MYS,
MY36 . MY37 . MY38,MY41 . MY47 MY50, K2
YRR A, Z AT A, DL T VR O R B SRR 2
Pl W U5 K AT e S T e s A 1L B R
MY40, 5HT— 2B 2 X 7E TR, MY40 7] i
ERR S EEAL, N 1. 31 %, a] /E 4 45 5 00 1% R w5
oo 5 B R HEAT IS S A 55 5 T S b B 00 &R B R I
25 A, B R £ B 25 & & M i psE A e
J33E AT G R A O A RN A IV S AR
MY6.MY9 . MY10., Jt 2 H¥ By 2 9 Jon & &AL, B 1k
B 1559, TR 28 TR % ik = SR IR (8 2 D TR 4D RS B,
WS RN FOAE Ay 5 T 285 R 2 o Jo B UL (H AT A R e
i AV M o ot ¢ 05 T A A 5
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