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Comprehensive evaluation of the quality of different bayberry varieties

in Chongqing based on principal component analysis
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Abstract: [Objective] In recent years, bayberry, as a functional fruit, has been increasingly favored by
consumers. Fruit quality is the primary factor determining the commodity value and economic benefits
of fruits, and it is also the main basis for evaluating the quality of germplasm resources. It is usually
evaluated by a combination of multiple trait indicators that affect internal and external quality. At pres-
ent, many studies have comprehensively applied multiple analytical methods to fruit quality evaluation,
such as pear, passion fruit, citrus, etc. However, reports on the comprehensive evaluation of the quality
of bayberry fruits, especially those of wild varieties and introduced varieties in Chongqing, are almost
nonexistent. Therefore, this study aimed to conduct a comprehensive evaluation of the fruit quality of
different bayberry resources in Chongqing to screen out the core trait indicators suitable for evaluating
the fruit quality in this area and to establish a comprehensive evaluation system for bayberry fruit quali-
ty suitable for this region. At the same time, excellent germplasm would be screened out to provide
some reference for the efficient and scientific evaluation, selection and breeding of new variety, and pro-
motion of the bayberry germplasm resources in Chongging. [Methods] 29 resources of bayberry fruits
were collected from the germplasm repository of the Fruit Research Institute of the Chongqing Acade-

my of Agricultural Sciences (including 21 cultivated varieties and 8 local wild resources) as materials in
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2024. A total of 33 fruit quality indicators were determined, including 8 appearance quality indicators,
10 sugar acid and nutrient indicators, 7 antioxidant capacity indicators, and 8 mineral elements. Multi-
ple statistical analysis methods, such as difference analysis, correlation heatmap analysis, cluster analy-
sis, and principal component analysis, were used to comprehensively evaluate and rank the quality of
the bayberry fruits. [Results] The differential analysis showed that there were significant differences in
the degree of variation of various quality traits of the 29 bayberry fruits. In terms of appearance quality,
the coefficient of variation of the fruit shape index and edible rate was small (only 4.72% and 5.64%),
and the coefficient of variation of the yellow-blue color difference b* value was large (78.93%). The co-
efficient of variation of the soluble solids and total sugar content was small (only 9.54% and 8.97%),
and the coefficient of the variation of other indicators was between 14.04% and 57.48%. The results
showed that bayberry was sucrose accumulation fruit and citric acid dominant fruit. In terms of pheno-
lic compounds and antioxidant capacity, the coefficient of the variation of quercetin and anthocyanins
was relatively high, at 75.21% and 85.93%, respectively. Among the different resources, WM-17 and
Heiruilin were the varieties with the highest total phenol and flavonoid content, respectively, Heiruilin
was the variety with the strongest comprehensive antioxidant capacity, and Shuijingzhong was the vari-
ety with the lowest total phenol content. In terms of mineral nutritional quality, the coefficient of the
variation of different mineral elements ranged from 15.64% to 94.39%. Among them, Fe, as the trace el-
ement with the highest content, had a relatively high coefficient of variation (76.11%), while the coeffi-
cient of the variation of Se content was as high as 94.39%, indicating extremely high variability. The
correlation analysis showed that there was a significant or extremely significant correlation between the
various quality indicators of different varieties of bayberry. For instance, all the color difference parame-
ters were significantly negatively correlated with the antioxidant activity indicators, and the synthesis
and function of polyphenolic substances were closely and positively correlated with the multiple ele-
ments such as Ca, Mg, Fe, etc. However, the six indicators of the soluble solids, malic acid, fructose,
glucose, amino acids, and selenium content showed almost no significant correlation with other indica-
tors, indicating that the correlation strength between the different indicators would vary. The purpose of
simplifying the quality indicator evaluation system could be achieved by screening the indicators with
extremely high or low correlation. Based on the correlation analysis results and coefficient of variation,
18 quality indicators with excessively high or low correlation and a small coefficient of variation were
excluded, and only the remaining 15 indicators were subjected to the principal component analysis. The
results classified 15 indicators into 5 principal components, with a cumulative contribution rate of
84.034% and principal component eigenvalues ranging from 1.848 to 4.183. The five principal compo-
nents could be divided into two categories, reflecting the functional traits of the bayberry fruit (includ-
ing the 1st, 3rd, 4th, and 5th principal components) and the appearance and flavor quality (including the
2nd principal component). At the same time, six quality indicators were selected as the core indicators
for evaluating the quality of bayberry, including iron ion reduction antioxidant capacity (FRAP), aver-
age mass, sucrose content, quercetin content, Ca content, and vitamin C content. Based on the score co-
efficients of each principal component, 15 standardized fruit trait values were substituted into these 5
principal components to obtain the scores of each variety on the 5 principal components, namely F\—Fs.
Using the ratio of the variance contribution rate of each principal component to the cumulative variance
contribution rate as the weight coefficient, a comprehensive score model for the bayberry fruit quality
indicators was constructed as follows: F-score=0.332F,+ 0.221F,+ 0.152F;+ 0.149F, + 0.147F5. The

comprehensive score of the fruit quality for the 29 bayberry resources was ultimately calculated to vary
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between —0.954 and 0.897, with a higher F-score indicating better overall quality of bayberry. When the
Euclidean distance was between 22 and 25, the cluster analysis grouped the 29 bayberry materials into
two clusters, with the first cluster including 17 materials, which were cultivated superior varieties, and
the second cluster including 12 materials, which were wild varieties. By combining the principal compo-
nent comprehensive scores, it was found that the overall ranking of the two groups was [ > II, which
was consistent with reality. [Conclusion] There were significant differences in quality indicators
among different resources of the bayberry fruits. A comprehensive screening identified superior bayber-
ry germplasm resources such as Heiruilin, HG-15, Chise, Heijing, and Zaoqimimei. Among them, Heir-
uilin (0.897) had the highest comprehensive score, far exceeding the second-ranked HG-15 (0.699), and
performed the best in the overall evaluation of the fruit quality of the 29 bayberry resources. The re-
search results would provide guidance for the breeding and promotion of improved bayberry varieties in
Chonggqing.
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43 %

sis; Comprehensive evaluation

¥ (Myrica rubra Sieb.et Zuce.) /& R H
J& B AAHT SR TR B R, 28R 2000 £ 4F
(R s Py s, MR SR R . IR E A RS T AR
g b et A n90% L B, 2 R E TR s
GEKRZ P Wyt S RO, S5 N
Wt 2t WHURIL, il RSL s & 2 A 4t
AR IR AETE R SRR TR, IX L T R
SIEHUEALPUR VPUBE ST R I EAE A, he
A BT RERE O LSS50 W PR S48 1 5 1R R
A,

SRS 5T A R E R SE T AN 5 A5 R0 1)
EESPS N e R A R T iR R N e L S i)
W AR R ANE 5 IR 2 Bl OIR FiR AR A PRI
o PRI S TR AN [3] it 5 48 B ko SR S5 o J5 1) 52 i) 72
[EE 5, 456 2 Moy M D7k AT A T VEA , ZE I
WM M EE T HAAEEZE L. H
0T, O BTG 2 Mot D7k 256 N T RS2 i
TR, Wi kL A AL A R R A
MRS (BT B4, R ol o2 25 P XA g B A
BEUR AN G| b R S BT 2% G VAR T T A AT A
ARIRIE . PR, 285 e HUER PO X R 35 260 T 1)
21 AN M et R R 8 A B AR BRI M R, 256 22 R Oy
B AHSRAE 7 M B 2R M 5 By 23 b, e 0l L
A HB X A7 A IR S B B AZ O PR FE 5 08 2R
SE it JiHEAT S5 G PR, DAITOA E DB X A A A o B
TSI & RORHE VR i A B SRt —E S
%,

1 ARSI

1.1 ##

29 1 MM F YR (21 ARG i B A 8 0 A B YR
Yok B T E T AR} 22 B AR 5 B A AR 5T %
VS (R 1) 2024 4R A RS, B0y TR FEHLE 3% 3
PRAEERE T R IR R, TA R ARV,
TE A RAE RIS ) B e AR 52, i [ S =5
HEAT RS SRR PRI e o RIS, A AR D DB
PHIRMME R, 3500 N 3 AR N E S, A 5 PR i
AR R TRALEE, F-80 CCHRMC IR VKA R A7 4% -
1.2 MEERIRSHE

A0 J5TFE BRI E < A8 T RS RE B R =
gL REERE, B E R E S R ER
43 b E T A A B AR - RO R se Az
BRI LIVR SRS 2 LR N SR fe 0, AR
b B E 20 X, BUCPIE .. S HUE AR
22 CR-400 M 32 , 10 3% B FEAR (L) (AL 4 (0 2248
(a*) HIE B ZE G, T GY-4 BUECRAE R T
TE RS Z R REAE, TN ERR B N E 9 U0, BCFIME.

PALLE Bl J5R AR A I 52 < B PAL-1 283000 3 (500 s
Bt AT ) S . AT BR S &R F NaOH
FRUEVEWORH EEPIE . BAERCEERM2,6-—
ST 1y A5 A O R s RO e o b A
i -2 Ty S R E . MM R Ay B RR
fi-FR R Lh i e AT AP IR IR SRR & 2
BB RRE Tk W B R R S B



%5 1) BT T R WA AN TP R PR SE  £  E

I

1189

Bk A, By S R AR AR L
VR E M T R P A R AR b R e
EYIE AT & R R 215 e . M = & E Al
FH v RO 53 4 (Vanquish UHPLC, ThermoFish-
er, USAD RN o 8 FH 7o it A 7] 48 (i ot P L AE )
BHEE A B2 1) 43 500 52 FRAP 2k 8 138 J5 58 77
ABTS )¢ DPPH HHIEERZE . S0 TR EES
MR RSP TR R o A FE A E R E 3
U U H1E

=1

1.3 BURSH
{8 FH Excel 2019 343047 248 Gu v B2 A it
&, A8 FH SPSSAU TE 4 B A 34T 22 7 43 #7 » A8 FH Ori-
gin 2024 F AR AT A O 3B, 43 FH SPSS 26.0 A4
HEAT RIS M AN 14 43T

2 AR5

TR FIRR LI BB
UIE W I N S LS i 65 SN R STk

2.1

T RIS SHRINI M B

Table 1 Comparison of appearance quality of different bayberry resources

PRI SRR RO

A B L

LT E a*

B E b*

TR AR Average Fruit Fruit . . Red-green color Yellow-blue RELgith
Resource name single fruit shape hardness/ Edible ~ Light difference color difference Fruit color

mass/g index (kg-cm™) rate/% - value L* value a* value b*
TZ-1 14.07 0.95 0.72 92,32 20.13 6.21 2.29 2K AN Purple black
FAE Zaojia 13.39 0.96 0.88 91.04 19.42 8.38 3.75 25D Purple black
L %M Zaogimimei 9.36 0.95 0.93 90.81  20.02 10.80 431 25 B A5 Purple black
K& Fl Shuijingzhong 10.24 0.94 0.69 91.02 4285 16.57 19.38 # A £ Pink white
B4, Chise 12.13 1.00 1.02 91.18  20.35 9.57 3.84 415 Red
23 Bigizhong 9.08 0.93 0.83 87.11  19.85 8.58 3.51 2 947 Purple black
1 5% % # Wangimimei 7.70 0.97 0.96 89.74  19.69 7.55 3.48 2 9% Purple black
HK-10 13.72 0.96 1.08 90.82 22.31 15.09 6.85 2 A%, Purple black
K217 Dayexidi 5.76 0.97 1.01 74.65 21.38 12.59 5.37 4L L%, Purple black
fifi22 %2577 Yingsianhaibian  8.47 0.99 0.99 8229 2047 7.00 2.63 L Dark red
ML Heijing 13.12 1.01 1.03 85.14  19.08 10.84 5.35 L Dark red
75 Dongkui 21.11 1.00 0.83 92.52  19.84 12.07 6.10 PR Dark red
HG-15 12.31 0.92 0.84 93.50 18.45 4.51 1.42 2 A%, Purple black
WM-17 8.09 1.03 0.90 89.74  20.10 7.25 3.28 2 A%, Purple black
iR Heiruilin 16.29 0.96 1.07 94.66 18.52 3.80 1.73 2 A%, Purple black
XH-19 8.05 0.96 0.87 90.43  21.46 12.00 5.50 TRZL (0 Dark red
Kt ##§ Dayeyangmei 8.38 1.01 0.95 82.34 2434 14.08 11.11 214 Red
H &#[ Xiazhihong 11.65 0.94 0.92 91.67 2542 19.67 8.98 KTt Pink
SH-23 10.15 0.95 0.99 90.44 28.04 19.58 11.56 #1{% Red
DC-26 9.87 0.95 0.89 86.73 24.76 19.61 10.10 #1 {1 Red
i FE 1 Wandaoyangmei 9.26 0.96 0.88 92.76  18.90 432 1.45 25 B A Purple black
YWI 11.82 0.95 0.86 91.03 38.49 12.71 16.52 ¥ A £ Pink white
YW2 8.94 1.03 0.75 7562 20.04 14.96 7.27 TRLL(5 Dark red
YW3 7.80 1.06 1.08 8526  18.99 26.14 21.11 #1 {5 Red
YW4 6.51 1.08 1.37 84.64 20.54 2527 21.89 VR4 (5 Dark red
YWS5 6.68 1.05 1.26 90.04  29.50 20.04 22.66 15 Red
YW6 8.21 1.06 1.08 91.17 2441 24.08 19.32 R4 5 Dark red
YW7 6.08 1.08 0.99 82.81 21.56 24.44 22.87 TRLL 4 Dark red
YW8 8.77 1.01 1.06 91.62 21.13 21.04 18.23 11t Red
“FYI{H Average value 10.24 0.99 0.96 88.38 22.76 13.75 9.37
Frife Z Standard deviation 3.36 0.05 0.15 499 570 6.73 7.40
MeZ Extreme deviation 15.35 0.16 0.68 2001  24.40 22.34 21.45
A5 R 32.78 472 15.33 5.64 2505 48.97 78.93

Coefficient of variation/%
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Table 2 Comparison of sugars, acids and other nutrients of different bayberry resources

WOTTERE wOBED | ey o wotann TG wOR R w3 o) W RERD
FIRARR ERA)  Total Sucrose Fructose Glucose i.%z) Malic acid Citric acid Vitamin C AliIlanC
Resource name Sol.uble sugat content/ content/ content/ TlFratable content/ content/ content/ acid

solids contentj (mg-g") (mg-g") (mg-g" acid (ng-gh)  (mg-gh (mg-100g" conten}/

content/% (mg-g') content/% (pg-g"
TZ-1 12.20 100.81 5733 23.62  13.49 0.78 173.10  7.24 40.96 319.53
FL: Zaojia 10.00 109.83 49.52 3299  10.66 0.71 9720  5.79 45.30 241.40
L M Zaogimimei 12.60 102.69 42.00  28.15 19.36 0.84 113.94  6.87 61.19 392.46
/K& Shuijingzhong 12.80 95.67 53.69 2837 1176 1.03 322,14 11.39 56.59 275.21
R A5 Chise 11.97 86.26 44.00 19.85 1827 0.79 462.74  6.04 57.30 32223
253 Bigizhong 11.93 87.75 46.08 2543  14.05 0.85 35677  4.61 52.06 232.49
1 5% % HF Wangimimei 11.57 99.37 48.03 2831  22.06 0.80 360.11 5.66 60.65 148.06
HK-10 11.10 8529 4276 2419 1462 1.15 519.68  8.49 59.44 195.81
K407 Dayexidi 13.80 9245 3897 3632 1652 1.58 49522 10.09 59.01 219.39
T 22 42§47 Yingsianhaibian  12.43 83.04 3643 2602  13.03 1.05 1077.34  8.08 60.07 550.40
i Heijing 11.60 87.10 44.82 2213 1588 1.26 47356 10.11 57.02 364.63
4%k Dongkui 11.17 98.14 4595  27.00  19.70 0.87 553.40  6.61 58.08 41333
HG-15 11.00 83.47 3456 2558  15.02 0.76 67778  5.09 56.67 159.61
WM-17 10.37 98.56 44.00 2747  19.59 0.77 640.02  4.97 54.07 174.84
MFf bR Heiruilin 11.30 105.57 3873 2412 24.17 0.81 76149  5.50 54.72 153.59
XH-19 11.33 98.19 41.06 2649 1530 0.88 205.88  6.66 53.93 397.66
K A%Hf Dayeyangmei 8.37 91.79 3921 2509  13.67 1.57 19545 1143 55.30 381.64
H 4T Xiazhihong 11.07 9429 4221 2474 1270 1.02 24342 6.56 58.33 513.79
SH-23 10.40 90.61 4631  22.60 1528 1.17 28435  7.68 57.47 200.53
DC-26 9.17 81.96 3729  22.02  14.62 121 11325 830 54.10 196.89
i fE % HF Wandaoyangmei  10.60 9400 37.09 2827 1222 0.87 64034  5.17 57.62 223.48
YW1 11.47 90.64 17.99  18.69  24.98 1.01 378.50  9.13 46.35 150.39
YW2 11.20 80.81 14.64 2518  19.22 1.22 250.04 1111 39.13 106.30
YW3 10.83 7529 1276 2139 19.80 1.52 22762 991 48.97 93.91
YW4 10.73 87.46 2311 2533  13.02 1.48 23561 1131 70.49 464.24
YWS5 10.60 84.55 2529 3038  16.00 1.15 89030  9.79 63.21 456.40
YW6 11.53 8270 24.92 2514 1137 1.03 47557 7.38 69.13 487.76
YW7 10.80 84.54 2067 3089  16.59 1.70 34179 12.02 37.05 359.54
YW8 10.67 9283 2608 2598 2212 1.10 561.87  8.95 55.78 476.68
P41 Average value 11.19 9123 37.09 2592 1638 1.07 41822  8.00 55.17 299.04
¥Rt % Standard deviation 1.07 8.18 11.66 3.75 3.86 0.28 24040 227 7.73 134.58
W% Extreme deviation 5.43 3454 4457  17.63 1432 0.99 980.14  7.41 33.44 456.49
5 Z A 9.54 897 3145 1448  23.58 26.39 57.48 2835 14.02 45.00

Coefficient of variation/%
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Table 3 Comparison of phenolic compounds and antioxidant capacity of different bayberry resources

wCEEY wCOEAD  wliteR)  wEGB T ABTS H Hi DPPH [ &
FHIR AR Total phenols ~ Flavone  Quercetin Proanthocyanidin  A(FRAP)/ J:jERZE HkRE
Resource name content/ content/  content/ content/ (umol-g") ABTS free radical DPPH free radical
(mg-g" (mg g (ug-gh (mg-100 g clearance rate/%  clearance rate/%

TZ-1 2.26 1.98 21.51 39.51 2.45 39.80 59.71

FAE Zaojia 1.31 2.08 11.66 26.81 3.53 56.71 72.80
RN Zaogimimei 2.34 2.81 44.03 56.36 4.09 65.69 74.32

JK f#h Shuijingzhong 1.00 1.39 8.30 6.41 1.38 33.21 54.11

IR 4 Chise 2.14 2.29 64.34 58.71 3.67 69.69 74.68

2235 Bigizhong 226 2.15 86.18 43.23 2.99 44.05 66.97

1 3% % 1 Wanqimimei 2.89 2.92 52.50 55.93 3.81 58.33 72.64

HK-10 2.34 1.83 21.43 38.68 3.51 53.11 71.27
K473 Dayexidi 2.68 2.12 36.95 59.36 3.94 56.99 71.93

fif 42 22137 Yingsianhaibian  1.78 2.15 32.98 47.98 4.42 67.83 75.27

2 ff Heijing 3.32 2.61 12.26 38.18 4.00 68.60 76.61

#t Dongkui 2.47 2.20 19.09 34.30 1.96 4291 63.22

HG-15 3.16 2.81 97.49 83.51 4.64 67.02 73.36
WM-17 3.35 2.74 28.83 25.59 2.89 52.46 67.36

LM Heiruilin 3.00 3.47 17.09 114.86 4.98 80.33 75.75

XH-19 3.06 2.19 58.97 23.92 3.43 66.05 73.31

K #Hf Dayeyangmei 2.37 1.46 10.90 24.50 2.16 39.23 60.68

H & 41 Xiazhihong 1.69 2.00 16.26 18.95 2.14 38.02 60.68
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%3 (&) Table3 (Continued)

wCE ) wGERD  witEZ)  wdEBT) ABTS HH DPPH [ 1%

BRI A4 R Total phenols Flavone  Quercetin  Proanthocyanidin  b(FRAP)/  JEiFFR%E THER R

Resource name content/ content/  content/ content/ (umol-g") ABTS free radical DPPH free radical
(mg-g" (mg-g") (ug-gh (mg-100 g™ clearance rate/% clearance rate/%

SH-23 1.07 1.09 15.50 6.86 0.97 20.14 45.09

DC-26 1.81 2.12 10.75 196.41 2.54 42.35 66.31

i FEi % H Wandaoyangmei 3.12 3.44 38.25 11.54 3.47 51.37 64.33

YWI 1.58 1.38 19.00 19.79 1.08 26.98 51.59

YW2 1.84 1.64 5.88 23.89 1.02 21.84 51.77

YW3 2.18 1.76 9.36 46.79 1.67 34.02 58.53

YW4 3.03 1.87 46.77 49.77 2.77 47.32 69.35

YW5 1.28 0.90 46.80 28.41 1.81 36.08 60.68

YW6 1.80 1.04 31.81 27.65 1.80 38.95 61.27

YW7 1.21 1.17 29.49 26.23 2.14 41.05 64.67

YW8 1.31 1.01 8.69 23.78 1.56 32.60 56.15

“FH41H Average value 2.20 2.02 31.14 4338 2.79 48.03 65.32

Fr#fE 2% Standard deviation 0.72 0.69 23.42 37.27 1.16 15.58 8.45

M % Extreme deviation 235 2.57 91.61 190.00 4.01 60.19 31.52

A5t A H 32.97 34.29 75.21 85.93 41.43 32.45 12.94

Coefficient of variation/%

%4 FEGSART RERRRLE

Table 4 Comparison of mineral nutritional quality of different bayberry resources

BHIR AR w(P)/ w(K)/ w(Ca)/ w(Mg)/ w(Fe)/ w(Zn)/ w(Cuw)/ w(Se)/
Resource name (g-kg" (g-kg" (g-kg" (g-kg"H (mg-kg") (mg-kg" (mg-kg  (pg-kg"
TZ-1 0.06 1.36 0.05 0.07 10.64 1.07 0.25 5.19
FAE Zaojia 0.06 1.32 0.05 0.07 5.02 1.08 0.16 2.90
IR M Zaoqimimei 0.11 1.69 0.12 0.09 12.87 1.70 0.28 5.81
/K& Fh Shuijingzhong 0.08 1.53 0.05 0.05 9.16 1.13 0.13 2.51
IR Chise 0.13 1.64 0.10 0.11 27.15 1.59 0.47 5.08
25 Bigizhong 0.09 1.51 0.09 0.08 19.81 1.59 0.36 4491
M 5% % Mg Wanqimimei 0.08 1.50 0.12 0.08 18.59 1.65 0.26 18.08
HK-10 0.12 1.43 0.12 0.08 15.45 1.25 0.21 4.15
K407 Dayexidi 0.11 1.86 0.11 0.07 16.34 2.09 0.16 5.26
T 22 42§47 Yingsianhaibian 0.08 1.72 0.09 0.07 9.37 1.07 0.36 455
#i Heijing 0.14 1.68 0.13 0.08 18.45 1.75 0.28 4.48
A%t Dongkui 0.11 1.38 0.13 0.07 19.06 2.67 0.47 8.33
HG-15 0.12 1.46 0.20 0.08 24.13 1.44 0.20 4.89
WM-17 0.09 1.43 0.16 0.08 23.21 1.65 0.33 10.01
AR Heiruilin 0.12 1.42 0.13 0.09 90.15 2.09 0.31 14.19
XH-19 0.11 2.03 0.17 0.11 26.80 1.86 0.22 10.25
K #H§ Dayeyangmei 0.12 1.95 0.15 0.10 21.34 1.49 0.15 8.70
H %41 Xiazhihong 0.10 1.28 0.07 0.05 10.56 1.45 0.52 4.89
SH-23 0.10 1.37 0.06 0.05 5.72 111 0.17 3.14
DC-26 0.12 1.64 0.20 0.09 16.70 1.62 0.20 3.68
W A Wandaoyangmei 0.09 1.48 0.18 0.07 14.90 1.61 0.25 3.89
YWI 0.08 1.43 0.12 0.07 13.61 1.55 0.47 521
YW2 0.11 1.95 0.14 0.08 21.29 2.35 0.54 9.10
YW3 0.10 1.74 0.11 0.07 33.56 2.65 0.47 12.66
YW4 0.10 2.10 0.12 0.10 28.67 2.66 0.54 12.59
YWS5 0.11 1.54 0.07 0.06 18.35 1.39 0.24 6.45
YW6 0.13 223 0.09 0.09 19.98 1.95 0.18 9.84
YW7 0.09 1.87 0.06 0.09 14.24 1.56 0.11 7.17
YWS 0.09 1.45 0.06 0.06 11.68 1.33 0.19 6.37
“FH{E Average value 0.10 1.62 0.11 0.08 19.89 1.67 0.29 8.42
bt % Standard deviation 0.02 0.25 0.04 0.02 15.14 0.47 0.13 7.95
2% Extreme deviation 0.08 0.95 0.15 0.06 85.13 1.60 0.43 42.40

AP 5 2 H Coefficient of variation/% 19.67 15.64 39.21 20.69 76.11 27.97 45.76 94.39
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Tk AR bR ] 2 A S BRI A — . FAMIAE ZnF 2 ROC R B B E B E E EMOE. EH R
PRI AE S Mt , HL&- AW Fe A 5 A R 2H 3 (PTRg oE %ﬁﬁ F T TG Z AAFAEAR 58 (R B [F) 207, Foh P
TR AR B L FERED S =AWt R (K.CaZn) E5CaFE.KCagES5Mg = . ZnF &5 Cu
R SRR RN AT E Y I C N SN S P e é‘%%*&szW% Mg & FedE Fe i
(L* a* b®) H5HAMIG SRR 2T E FAHRS, Zn & B2 EEIEME, LFEMBTRBEML. H
HABSMFEFR I SPUEACRFIETCAROCHE . EREIR S IFAEIT A $R bR 5 HAR R bR A B AH OG e, W] I
JRIT T, S WEER AR I AEAE BRI GO R, HoE PR R A0E & =R . Se T R 6
BETERIR S B S K S EEMBEEFAC /HE MRS HABTEARAEAE 10 3 AR R B AR 7
B2 TR IS B M B REE B, 1 ARRIEEEA I BRIk, R AR OGP A 5 B 55 1

1 1 3 10.41L0.47 -0.56 1.0
2 fgzr 2 10.59:0:3 0.59/0.61 0.42-0.63 £0.56 -0.53 3 0.59!
3 3 10.42 0.4 0.56
4 ﬁg 4 0.72) 11/0.62 Lo.s¢ 0.8
5 5 0.51 0 1057053 10.56.0.51-0.58 10.4
6 B & 6 089 10.690.40-0.65 10.50-0.75 10.66-0.61-0.48
7 Ig' £ Ll AR .62 L0.70 10.540.78 10.680.61-0.53% 0.38 0.6
8 8
9 |* . * “ 9 0¢ 0.4
10 oo 8 S % |,W F 10 048 0.4 - 04
11 11 04
12 12
13 [F®BFE W™ & 13 017085 L0.54 L 02
14 14
15 | @ % %R ¥ & M 15 0.63 10.50
16 &+ 16 - 0.0
17 * 17 .
18 L L) 18 0.77 0.64/0.630.61 0.70
19 & s N N @ % A #* 19 0.79/0.75/0.67 0.5¢
20 * * 20 - 0.2
21 * 21
22 B R R * *k &P R R ® 22 096093
23 L b b ) :; F B ® & £ 23 095
24 BB * & @ ® 24 054
25 ® * 25
26 [ B & % «* D /26| 1 |os0
27 @ F &27
28 ® #* PP ST S 28
29 * £ % kX % * 29
30 & @ * * % % £ 30055
31 ® 31
32 S 32

NYBXHEADID PO XD PO DA A D AR A AP DD N

1 RS 2. SRARHG 3. RS 4. W5, W L*;6. LAk o*; 7. WHEC2EME b8 WIIEIERIYI &89, B & ;10,08
RIS L1 SR s 12, RTINS 05 13, AT I s 14, SRR i 15 fPRIR S i s 6. 4R/E 3 C 17, QRS 18 By
B 19, B B 20 MY RS B 21 fEAF S B 22, FRAP:23. ABTS H HISE/E R :24. DPPH A fEIEERT 25 P 526 K § & :27.
Ca & H:28. Mg & :29. Fe % 5:30. Zn & #:31. Cu &#:32. Se . **LRTE 0.01 Ul R AH KR L2 , *ARRIE 0.05 e (X
ORI

1. Average single fruit mass; 2. Fruit shape index; 3. Fruit hardness; 4. Edible rate; 5. Light L* value; 6. Red-green color difference a* value; 7. Yel-
low-blue color difference b* value; 8. Soluble solids content; 9. Total sugar content; 10. Sucrose content; 11. Fructose content; 12. Glucose content;
13. Titratable acid content; 14. Malic acid content; 15. Citric acid content; 16. Vitamin C content; 17. Aminoc acid content; 18. Total phenols content;
19. Flavone content; 20. Quercetin content; 21. Proanthocyanidin content; 22. FRAP; 23. ABTS free radical clearance rate; 24. DPPH free radical
clearance rate; 25. P content; 26. K content; 27. Ca content; 28. Mg content; 29. Fe content; 30. Zn content; 31. Cu content; 32. Se content. ** indi-
cates extremely significant correlation at 0.01 level (two tails), and * indicates significant correlation at 0.05 level (two tails).

E 1 A E R RIEFRE AR K AT
Fig. 1 Correlation analysis between different quality indexes of bayberry
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(KS5)o H1ERITMTTETTHRE N 27.884%, T2
i A A B F A B CFRAP.ABTS H 13515 R
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<, BEREE & 5HER . O TERSEHE
S5 3 TEAH O, AT B R o 8 M e 5 B A% Lo 4R
Fro 553 F R W7 Z ITHRE N 12.734% , £ 2 H
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Table S The principal component rotation load matrix, eigenvalue and contribution rate of bayberry fruit quality indexes

i 4) Principal component

PR Trait
1 2 3 4 5

T B & Average single fruit mass 0.006 0.848 -0.126 0.230 -0.050
JESEARE Fruit hardness 0.154 -0.406 -0.187 -0.073 0.769
JUBE S & Total sugar content 0.328 0.663 0.037 -0.397 -0.192
JEHE S Sucrose content 0.288 0.713 0.164 -0.265 -0.034
TR % & Citric acid content 0.282 0.522 0.714 0.066 -0.047
4k 3 C % & Vitamin C content 0.125 0.051 0.216 0.087 0.870
AL E R 7 & Titratable acid content 0.143 0.667 0.643 -0.048 -0.124
M £ Total phenols content 0.684 0.062 0.176 0.517 0.016
i 7 & Flavone content 0.757 0.335 0.255 0.307 -0.176
#it B2 %% & Quercetin content 0.346 -0.232 0.798 0.079 0.151
FRAP 0.932 0.136 0.195 0.060 0.115
ABTS H H AL % ABTS free radical clearance rate 0.917 0.188 0.143 0.084 0.173
DPPH H H1 £ B % DPPH free radical clearance rate 0.924 0.057 0.118 0.051 0.201
P & P content 0.107 -0.055 -0.167 0.702 0.538
Ca# & Ca content 0.344 -0.077 0.170 0.839 -0.122
FEEAH Eigenvalues 4183 2.787 1.910 1.878 1.848
J7 7 5Tk Variance contribution rate/% 27.884 18.581 12.734 12.518 12.318
24177 Z 5k % Cumulative contribution rate/% 27.884 46.465 59.199 71.717 84.034

12.518%, EEME P& & . Ca g ®E UL E, IH T
FiHP CaZBMHMEER, H5PHEEMRE
FIEAG, Fk Ca & mANZOIEIR. 55 ERH
(5 22 STBR % 12.318% , 1= B b 5 Sz A J& A 24 A
RCogERE  HPEAERCHEENEMHEE S,
5 Bty 2R % EA, R gEAERCEH R
NI RIS . SAF R AT —2B 5 22 BT
REMER (B 1.5 3 20 428 5 5 B2y ) R A W XU
2 ERA) -
2.7 AEIGHEEFEREGBEMNEEITEN

SRS TR B2 T AR AR SR A R R e 1

BT E R RBOEFE R 6 b e Ja 1 15
BUR S IR AR RN 54> T v+ 52 X, 235

THE & RIRAE S A E R LRy, B F~Fs o B8
JG » A LA 07 22 DTk 2 5 R T 2 DTk
FOABAE LR Z 8, M A M S Sl T 2R B A5 A A
B . F=0.332F,+0.221F,+0.152F+0.149F,+0.147F5,
e A TT L 29 1 W Mg R R S S R I SR A 1R A -
FHER 7 A, 4B 153 0 A T 2 -0.954~0.897, F ik
KEDWMG R SR G S B, . MR AR B2 A
NP R RFP7 2 =, RILR U BIEAMRM A 150
B, HoOzZ T4 28 I HG-15, 78 29 17 i g 7%
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Table 6 Component score coefficient matrix of bayberry fruit quality indexes

T 4> Principal component

PR Trait
1 2 3 4 5
P14 R 5 R Average single fruit mass -0.120 0.465 -0.223 0.236 0.112
S SZAE Fruit hardness 0.069 -0.065 -0.092 -0.148 0.402
BB Total sugar content 0.124 0.212 -0.140 -0.231 -0.024
JEHE-5 B Sucrose content 0.031 0.267 -0.041 -0.144 0.090
¥ % & & Citric acid content -0.114 0.121 0.396 0.044 0.047
4k 2 C £ & Vitamin C content -0.131 0.150 0.150 -0.002 0.562
A% 2 BR & & Titratable acid content -0.147 0.199 0.350 0.014 0.046
S5y 4 & Total phenols content 0.141 -0.032 -0.027 0.220 -0.087
# il ¥ & Flavone content 0.177 0.028 -0.026 0.110 -0.158
#it K% 255 & Quercetin content -0.031 -0.247 0.562 -0.046 0.027
FRAP 0.290 -0.060 -0.069 -0.110 -0.019
ABTS H H#£i#5 % ABTS free radical clearance rate 0.276 -0.010 -0.111 -0.089 0.028
DPPH [ H1J&77 4% % DPPH free radical clearance rate 0.304 -0.073 -0.111 -0.125 0.021
P & P content -0.100 0.154 -0.132 0.401 0.289
Ca & Ca content -0.010 -0.049 0.054 0.474 -0.173
#z7 TEGBERERERRESITEN
Table 7 Comprehensive evaluation of the quality of different bayberry resources

HYE 4 FR Resource name F, F F, F, F; F #E4 Ranking
HEEHR Heiruilin 1.753 1.567 -0.993 0.461 0.343 0.897 1

HG-15 0.697 -0.366 2.161 1.784 -0.306 0.699 2

IR Chise 0.444 0.359 0.882 0.226 1.034 0.545 3

M % Heijing 1.339 0.496 -1.880 1.132 0.666 0.536 4

R EMF Zaogimimei 1.061 0.422 0.367 -0.352 0.339 0.498 5

%t Dongkui -0.847 2.443 -0.473 1257 0.296 0.418 6

i 5% % A Wangimimei 1.041 0.007 1.214 -0.793 -0.112 0.396 7

XH-19 0.898 -0.255 0.885 0.466 -0.508 0.371 8

WA Wandaoyangmei 0.525 0.052 1.046 0.915 -0.853 0.355 9

HK-10 0.239 0.530 -0.830 0.502 1.063 0.301 10

WM-17 0.528 0.257 0.854 0.373 -0.815 0.297 11

fili £2 % f4% Yingsianhaibian 1.048 -0.707 0.146 -1.120 0.240 0.082 12

2% Bigizhong -0.202 -0.380 2345 -0.451 -0.488 0.066 13

YW4 0.596 -1.552 -0.365 -0.293 1.797 0.019 14

K47 Dayexidi 1.273 -1.105 -0.849 -0.457 0.230 0.015 15

4 Zaojia 0.736 1.301 -0.326 -2.276 -0.941 0.005 16

DC-26 -0.313 -0.107 -0.475 1.582 -0.359 -0.016 17

YW6 -1.337 -0.199 0.704 0.390 1.992 -0.031 18

H 21 Xiazhihong -0.732 0.872 0.024 -0.414 0.415 -0.047 19

TZ-1 -0.192 1.231 -0.008 -1.291 -1.752 -0.242 20

K #Hf Dayeyangmei -0.153 -0.366 ~1.495 0.700 -0.026 -0.258 21

YWS5 -1.006 -1.027 0.494 -0.809 1.829 -0.338 22

SH-23 -2.062 0.668 0.157 -0.560 0.758 -0.485 23

YWS -1.091 -0.164 -0.301 -0.980 0.481 -0.520 24

JKfm#h Shuijingzhong -1.148 0.836 -0.563 -1.266 -0.416 -0.531 25

YW3 -0.529 -1.567 -0.821 0.624 -0.451 -0.619 26

YW1 -1.442 -0.206 0.076 0315 -1.196 -0.641 27

YW2 -1.338 -0.930 -0.702 1.491 -1.950 -0.819 28

YW7 0.212 -2.111 -1.274 -1.156 -1.312 -0.954 29
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Fig. 2 Cluster analysis of different bayberry resources
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