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Analysis and evaluation of fruit quality traits in fresh green pepper

XIANG Jiayong®, YANG Sha?, LIANG Chengliang?, CHEN Wenchao?, LI Xuefeng?,
OU Lijun®, DAI Xiongze®*, MA Yanging*?, ZOU Xuexiao'?, ZHANG Zhuging*?

(1.Longping Branch, College of Biology, Hunan University, Changsha, Hunan 410125, China; 2.Hunan Vegetable Research
Institute, Changsha, Hunan 410125, China; 3.College of Horticulture, Hunan Agricultural University, Changsha, Hunan
410128, China)

Abstract: In order to provide a comprehensive evaluation of the fruit traits in fresh green pepper, 11 pepper varieties were
subjected to statistical analysis concerning their internal quality, texture characteristics and yield per plant. Principal component
analysis and comprehensive evaluation were employed to analyze internal quality. The results indicated a noteworthy negative
correlation between pungency and soluble sugar content, while crude protein content exhibited a significant positive correlation
with crude fat content. Moreover, lignin content exhibited a significantly negatively correlation with crude protein and vitamin C
contents. Vitamin C content demonstrated a significantly positively correlation with crude protein and water contents. Flavor
substances(crude protein, crude fat) content, pungency, soluble sugar content and water content were identified as primary
factors impacting the internal quality of fresh green pepper. Distinct varieties displayed significant variations in texture
characteristics and yield per plant. ‘Honghuol’ exhibited the highest yield per plant at 1.069 kg. Notably, ‘Xingshuzhoula2’,
‘Changyanqingxiang’ and ‘Zhangshuganglajiao’ green peppers showcased elevated vitamin C, crude protein, crude fat and free
amino acid content, signifying higher nutritional value and improved flavor.
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Table 1 Sources of 11 pepper varieties(lines) for test
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Table 2 The internal quality indexes of 11 kinds of tested peppers
SRR peay NERER TR Cmmeii MRV g, AESC USROS
(mgg?h) FEimgg?) (gkg?) o % 7 iki(mg g) Fiki(mg )
FERI AL 3347929  210.85fg 207.54b 167.48a 2.05b 91.73d 0.26abc 3.00a
P N 3535.099  256.12d 168.15d 145.03c 1.67d 91.74d 0.20f 2.35d
MR 25 1076357f  246.56e 180.26¢ 163.49 2.34a 92.00cd 0.28a 2.78b
LR A 35 1064.06h  208.19g 242.97a 133.24d 1.68d 92.39bc 0.22¢f 2.37d
MBLAHR 45 1111.42h  207.30g 239.76a 142.06¢ 1.55¢ 92.40bc 0.26abc 2.37d
MERAE 15 28064482 249.43e 163.87d 157.31b 2.30a 92.35bc 0.24cd 2.53¢
K57 21549.76d  214.33f 143.59 157.75b 233 92.47h 0.25bc 3.11a
k1% 24889.75¢c  354.75a 126.02f 122.56e 1.38f 92.39bc 0.21ef 2.31d
20G133 957.3%0h  326.19b 239.63a 123.57e 1.52e 93.18a 0.20f 2.27d
20G67 14881.03e  277.60c 160.17d 141.17¢ 1.74c 91.79d 0.21ef 2.82b
Z7Q20-9 26731.14b  243.55e 163.86d 154.98b 2.04b 92.54b 0.23de 2.12
55 2R HU% 86.95 19.21 21.61 10.34 18.27 0.50 13.09 12.68

A S
mg/g; £k 1 SRR &,

(RIS Rt A [ B b il (2R ) R 22 AT R 127 1 XL (P<0.05)

TR HE IR . MLER AR 3 S M 24ER A 4 51
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KBS ME o 15 X4 9 2 509
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SrifiE, A 0.28 mglg, HRIEFRY

RS B 4 5o B BRS KIS &
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3.00. 3.11 mg/g.
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ZE0535h 0.729 F1 0.639.,
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Table 3 The correlation coefficient of internal quality traits of 11 kinds of tested peppers
o . FHRREL
S bR N N - N N
B RFRERGE wEESE HEASE MBS E sk dERCEE

ENIEyeuT 0.245
RIS —0.820** -0.340
AR A A& 0.198 -0.665* -0.186
HLARI; & 0.410 -0.511 -0.291 0.882%*
KR 0.084 0.322 0.287 -0.497 -0.214
giEFE C o R 0.005 -0.623* 0.075 0.729* 0.639* -0.260
s S R i 0.025 -0.380 -0.219 0.596 0.589 —0.469 0.522

carmecri SNSRI B AH 56 (P<0.05) FIAR 2. 34 56 (P<0.01).,
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KT ERICARGR, N WX iF 58 5 4
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(ERT 1.0 WFpERIR ALY, A 34 F i
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T 11 ARG 8 TN TES BUER B4 R AR
MR, AT LA 9 ZR G DA S £ 75 AR 78 it Joe



55 49 B 4]

MR B SEEHBORI SRR 5 439

ARIGFERT

81 B RHIEEN 3.753, T ETTRRE N
46.915%, A& AFMARD S B 1 s FIF
Bpricem, BIER 1 FRiorE M, ME D AR
0 A v o ML PR SRR R N Y R Y
B, THLAR AR R AT EOR D E Y, X e
Joi i S A AT S A RUARAE G

5 2 B FHIE(E N 2.080, T ETTRRE N
26.000%, BEETESS 2 FERSr FIERRMRE, TR
PEWE SRR 2 B0 Bk, BIES 2 AL
AERRE, PR, nTMRRE S R, RDES 2
FE A R T R A ] A

W3 ERUMRAEE N 1102, K ETERE N
12.646%, S/KEAEH 3 s FIEEMTE S .

A D5 M B PN E R A R R
A MR & E . BUE . TR SRR
K,

F 4 HIREM 3N ERSNEE. SHEEMEEE

Table 4 The load and characteristic value and contribution rate

of the 3 principal components of the tested pepper

oIk A ‘
BLERS  HB2EMS  HBIERS

BhRE 0.195 0.905 0.291
NGy -0.696 0.540 -0.125
ATV -0.224 -0.932 0.211
AR & 0.952 0.000 0.072
FELARI & it 0.877 0.201 0.323
Sk -0.543 -0.003 0.788
fAEFCER 0.802 -0.246 0.238
By AR 0.754 0.013 -0.281
FHIE(E 3.753 2.080 1.012
DUHR /% 46.915 26.000 12.646
BATTHRE/% 46.915 72.915 85.561

Xiv Xao ooy Xe 2 AR RUEIL I BREE . K

PR SR A e MEA SR RN
B, SKE . EER C AR A R
AR, MR 5 URHIE(E 3RS 3 AR I Ty
(EFI/NW
F1=0.101X;-0.359X>-0.116X3+0.491X4+
0.453X5~0.280X+0.414X7+0.389Xs;
F2=0.628X1+0.374X2-0.646X5+0.000X4+
0.139X5-0.002Xs~0.171X7+0.009Xe;
F3=0.289X,—0.124X+0.210X5+0.072Xs+
0.321Xs+0.783X+0.237X7—0.279Xs.
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Table 5 The principal component factor scores of the tested

pepper varieties(lines)

i

ai (i ) FIi 4
F1 F2 Fs
K& 1.06 0.24 0.08 138 1
MG 2 5 111 -0.04 0.02 1.09 2
MBI 15 0.57 0.33 0.12 102 3
A NSE U 112 -033 -0.11 068 4
77Q20-9 -0.03 0.30 016 043 5
20G67 -0.09 022 020 007 6
Mg -031 003 020 -054 7
a1y -1.17 060 -007 064 8
MEEA 4S5 016 —0.56 005 067 9
MRS 3Y 048  -0.50 002 -09 10
20G133 -162 -0.23 012 -173 1

24 BHEFHHFMFIES~E

10 AT AR (5 R) R B RIE SR 2R
PIJSERE K™ sk 6 s, MR 6 nLIEH, A
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Table 6 Texture characteristic parameters and yield per plant of tested pepper varieties
I CTES) T2/ (kg €m?) R E smm (g em?) O IHEEMI RAEEem R R Rk
TR SR 5.10fg 0.26a 1.94a 1.35b 0.47ab 0.13e IR 0.554
MR 5.96bc 0.25a 1.72b 1.48a 0.49a 0.19bc KR 0.863
MBI 25 5.55de 0.23ab 1.54cde 1.27cd 0.33e 0.20b KR 0.865
SRR 35 4.97g 0.23ab 1.49e 1.17e 0.32e 0.23a FAR 0.953
SRR 45 4.969 0.23ab 1.71bc 1.16e 0.35de 0.22a FAR 0.856
MBI 15 5.68cd 0.20b 1.64bcde 1.17e 0.33e 0.18c KR 0.906
KHF 4.99g 0.24ab 151e 1.20d 0.32e 0.12f IR 0.839
gkl 6.58a 0.23ab 1.54cde 1.51a 0.42bc 0.20c IR 1.069
20G133 6.13b 0.22ab 1.52cd 1.34bc 0.34e 0.23a IR 0.637
20G67 5.97hc 0.25a 1.81ab 1.48a 0.49% 0.17d /R 0.812
27Q20-9 5.35ef 0.22ab 1.68bcd 1.21de 0.41cd 0.15e IR 0.844
[ 51) Kb A [ - ks it e (Ot 2% ) BT 7 22 S A5 e 1124 2 L (P<0.05).
11 AR Z B N R 22 A, Hep i 3 st
A

TEBII . 4% FLERI 20G67 AP R B s T
BRAEER 1 S0, SIS AT R R
B PR, A 1.94 mm, KPS & HDLER
BR 35 BB, ZE E BT 1S R
AN, BERSENE 456 1/ KAFE BRI ER
Bk 3 T AR B FORMPRA, X 3RS
ML

Mg E gk 1 5 20G67 WA M
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Bl 3 T HIER P 4 TR E TR/, R T
K, AR RRTR IE I

RERTHE BRI . D4 LR 20G67 [ NH I 44
K, SXBPH 15 MERPBH 25 D4R 3
5. KiFE &M 206133 25 8%,

MR 35 . MLERPFR 4 51 20G133 R
AR, 43514 0.23. 0.22. 0.23 cm, 5 A5
Fhos 5 i 2 MR . KPS & F 2Z2Q20-9
HSR AT, 450k 013, 0.12. 0.15 cm, HIL
fl s A2 R 2

LK 1SR R R, O 1.069 kg MEE R
S ERU AR TLK 1%, {RRFE 0.85~0.96
kg; AR A AR 40 5 (0.839 kg); AR
TSR Bk P BB AIR, {CH 0.554 kg .

ARG EE R, B A (5 R) 4
% C oibl 0.20~0.28 mglg, M HRIAELAR L %
C & E:(1.30 mg/g Z247)(%% 1 mglg, FIRESE NS
DU Sl R A T35

M BRI ZE S R EERN R A EA S
WLOHLUIRW &R BUE R RS R AR SR
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TR R . R T SRR D AR
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REETR O, AR E SR E A AE K
R, L b R R AR S R e, K
TR, B 2 S, R U R
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