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Abstract: In order to provide theoretical basis for developing and utilizing new varieties of hot peppers, five new varieties
of pod peppers (Capsicum annum var. Conoides) hybridized with different combinations by three lines cultivation were
selected and numbered as Sample 1, 2, 3, 4 and 5, and their agronomic traits and quality characteristics with an emphasis on
capsaicinoids and volatile components were evaluated. The results showed that the peppers had different agronomic traits

i EEE: 2022-06-15

BEEWH: Wl X% 8T TRARSEERALLTAE (2021CDZG-19) .

1EETET kf‘JL (20007> o, BREHFR A, FFR T ) R Fa TR IF AR, E-mail: zxe3334444@163.com,
* ;E{FA’E%‘ (1965-) , %, W, #%, B 7 @ £ g 75 i, E-mail: dyjia999@163.com,


https://doi.org/10.13386/j.issn1002-0306.2022060123
https://doi.org/10.13386/j.issn1002-0306.2022060123
mailto:zxe3334444@163.com

<312 - £ Tl B4

20234 4 A

with their ranges of fruit length, fruit mass, seed number ratio and pulp ratio being 6.7~9.3 cm, 2.40~6.26 g, 15.3~28.1 grain/g,

and 71.10%~83.93%, respectively. All the samples possessed high nutritional values but their contents of major nutrients

were not the same. Sample 1 contained the highest carbohydrates, crude fats and ash. Sample 2 had the highest water

content. Sample 3 contained the highest vitamin C. Sample 5 had the highest protein content. All the samples possessed

higher capsaicinoids content and pungency degree, of which Sample 5 had the highest content of capsaicinoids (1.128 g/kg),

Scoville index (17399 SHU) and pungency degree (116) while Sample 2 showed the lowest content of capsaicinoids
(0.464 g/kg), Scoville index (7157 SHU) and pungency degree (48). A total of 100 volatile components were detected in the
five samples, among which olefins were the most abundant component, ranging from 39.20% to 61.73%. Olefins, esters and

alcohols were the common aromatic substances of the samples, but their types and contents were different. Pearson

correlation analysis displayed that the pungency degrees of the five samples were extremely significantly negatively

correlated with their fruit mass and pulp raio (P<0.01) but extremely significantly positively with their seed number ratio

(P<0.01). In summary, five new varieties of pod peppers show higher pungency degree and nutritive value, good color and

smell and are suitable for drying, especially Sample 5. Also, Samples 2, 3 and 4 can be consumed in fresh state and be used

to prepare pickled, salted and fermented pepper products.

Key words: three-line hybrid; new varieties; pod peppers; agronomic traits; quality characteristics
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Fig.1 Appearance features of five new varieties of pod peppers
F1 S5 FH R SRS 2%
Table 1 Agronomic traits and chromatic aberration of five new varieties of pod peppers
Eiztan 1 2 3 4 5 5 ZE(%)
RE(g) 5.20+1.26" 6.26+1.32° 4.10£0.77 5.11£0.81° 2.40+0.40° 34.87
Rt (em) 6.7£0.9° 9.3+1.7° 8.5£1.2° 8.9+1.6" 6.7+1.3° 21.88
R FELL (AN /g) 20.142.5° 15.342.0° 18.843.6™ 20.2+1.8° 28.1+3.9* 24.51
RAH(%) 77.78+4.68" 83.93+1.81° 80.771.72% 79.38+1.77% 71.10+4.79° 6.63
L 32.41+1.54° 32.10+0.89" 32.52+1.42° 31.15+1.20° 33.73+1.45° 4.68
a 32.76+1.85 33.05+2.38 33.0242.55° 30.66+1.41° 3435+2.11° 7.16

T RATA R NG FE30R 22 5 35 (P<0.05), 282, K3,
4 SRS, O LT HEAR(31.15);1 5.2 5.3
505 S0 o AT, HIREEET 4 SARR(P<0.05) .
2.2 FiaMEA RN EZE TR

B AR O B E SR A S LR 2,
LIE Y, 5 FRRRMUI K 53 . KA RN = RE IR &
ATAAR] . Ho, 1 SRS (1.67 g/100 g) | fikaK
1bE47(20.03 g/100 g) FIENT(3.91 g/100 g) & fx
&, KOy SR B (70.18 g/100 g); 2 SR> & &
(78.05 /100 g) feis, WKL &9 (14.74 2/100 g) | &
F15(2.91 g/100 g) FNAENT (3.20 g/100 g) & = HeAIG;
355 4 S0k ORISR AR T A A
BET; 4 SRS (1.08 g/100 ) 1% fi%; 5 5 AR

PR = (4.63 /100 g) o AN 15 25 5%
MK G KA W R D & 25 5 . 25 (P<0.05),
1 5F 5 SREARSREEEST 2 5(P<0.05), H
1 S5H 5 SRR E ST 2 5.3 54 5(P<
0.05). FTHIJFEHNATEES 5 FhRRMAIALSSL E ANF]
H Ko 5 FRRHARAR R 1 0T & S 2 T T R AR
I I4E R (2.36~3.67 g/100 g), FIRAr S Hdin T
Martinez 554 FRIE L5 (0.75%~2.43% ) o

5 PR Zn e, HH K. Mg, Ca,
Na Fl Fe (& HEAFTEIR R 22 5, X 5 H L ARURITR
TR BB R R AN R S, Hor, 1 S
H Ca Sk, 2 589 K. Mg, Na Fill Fe & /g,

2 HARRIIHUR IR SR

Table 2 Contents of major nutrients in new varieties of pod peppers
Eiztan 1 2 3 4 5 AR5 RH(%)

k43 (g/100 g) 70.18+0.52¢ 78.05+0.08° 76.29+0.01° 76.07+0.26 73.40+0.19° 3.88
kA& (/100 g) 20.03+0.42° 14.74+0.08° 15.67+0.16° 16.10+0.22° 17.0620.04° 11.49
EHF(g/100 g) 4.23+0.23° 2.91+0.08° 3.51+0.10° 3.28+0.02% 4.63+0.23° 18.10
g7 (/100 g) 3.9140.08° 3.20+0.10° 3.39+0.04° 3.47+0.06 3.4340.07° 7.21
WA (g/100 g) 1.67+0.05° 1.10+0.01¢ 1.15+0.03¢ 1.08+0.01¢ 1.49+0.01° 19.30

£ (mg/kg) 7009+475" 4847+154° 5740+252° 5395+206" 7064+314° 15.95

- (mg/kg) 5538 401+7° 435+20° 540+3° 585+19° 15.13

5 (mg/kg) 338+9° 203+10° 249+3° 183+10¢ 330+0° 25.87
#H(mg/kg) 56.8+1.5° 23.8+1.2¢ 33.8+0.7° 33.6+0.1° 60.2+0.3" 36.11
#k(mg/kg) 4.840.1° 3.540.1° 5.1+0.1° 5.040.2° 7.4+0.4° 25.71

£ (mg/kg) 4.94£0.3° 4.940.1° 4.6£0.3° 4.440.1° 4.840.3° 5.73
43K C(mg/100 g) 77£2¢ 107+2¢ 18246 150+1° 135+5° 30.85
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IXLCEE IR AEAT RN SER HGE s R 3 C &
FEYEEIN(50.8~225.4 mg/100 g) .

23 FHmMEARMEEHRN R LIRS RE

SEPRR SR 3B RRAE XU, TR 1 5 B
FRY R FP IS S R VAN, HATE R E
20 RFMHER IS T, DABIANER 5 S EE o 2,
T EVELY 90% LA, WAGH R I S 122 R S 1Y)
T DLRAEBA BT B A A AR P B R
eI R HOHURE DL 3. ATRAE Y, S FREH A
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0.05), FEHH SHFh 52 MU 2 10 2L P 3, SRS
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5 P Sh PR AURE S 1A 2R 2 Ta) A H
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AR BN E B S R E AR Y L 2 A 8 3 A
K(P<0.01), SHFPFEL M B2 1IEAHSG(P<0.01),
RIBIRCR Sk A . SR LRARAIG . PP A0k 22, HOBU
FERNE IR A, 33 P RE S PR AU O ER e
FEZ AR, AR E S M TR LR R
F AL (P<0.05), 5 HR P 24K 3 EAH =
(P<0.01), HIBACIR SR, T2 LI, SR

AR AE & R

ST A AR AR A A B AR S AR T

2250 5 FEAA g e Y 100 R R MR, A
F5 40 Fhom K. 18 PPEEZS . 15 Fhbeke . 13 PPEESE
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Table 3 Capsaicinoids content and pungency degree of new varieties of pod peppers

eIty 1 2 3 4 5 AR FE(%)
M (gke) 0.4030.008° 0.283+0.009° 0.464+0.008" 0.402+0.000° 0.650+0.002° 28.74
A (g/kg) 0.115+0.001¢ 0.135+0.006° 0.180£0.008" 0.188+0.001° 0.366+0.008" 47.66
B B (g/kg) 0.575+0.008¢ 0.464+0.016° 0.716£0.017° 0.656+0.000° 1.128+0.007* 33.76
WiFk4E/RF8 %8 (SHU) 8865+131¢ 7157+251¢ 11040+270° 10118+4° 17399+£104° 33.76
B 59+14 48+2¢ 7420 67+0° 116£1° 33.76
PR 6(rF) 6(rh) 6P 6(rFH) 7(FHD 6

K4 BRI ZPRIRS AR R I T AR G

Table 4 Relevance between agronomic traits and capsaicinoids content of new varieties of pod peppers

=] PR i E iy ESIS AL FhFELL
PRAE 1
R -0.929" 1
R -0.497 0.452 1
AL —0.944" 0.808™ 0.490 1
AFEUL 0.816" -0.761" -0.523 -0.880" 1

T FORMAE B (P<0.05); " FR A KA B3 (P<0.01)
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Table 5 Volatile components and their relative contents in new varieties of pod peppers (%)

F5 LY/l 15 25 35 45 55
1 3-fuki 0.26 0.18 0.29 0.27 0.19
2 Tk 0.72 0.56 0.85 0.77 0.64
3 B 0.03 - 0.03 0.03 0.02
4 3-SETR F-6- I I - 1- B8 0 5.00 3.19 434 437 3.53
5 ZETie-B-IR I 121 0.80 121 1.12 1.00
6 ArEds 7.39 438 5.07 5.11 423
7 KM 2.08 1.15 1.49 1.44 1.33
8 3-E 4.05 2.19 2.85 2.66 2.58
9 AN 0.53 0.27 0.40 0.37 0.26
10 (+) Ak 26.63 12.93 14.72 14.64 12.38
11 o-IRNE 0.38 0.20 0.29 0.21 0.19
12 VLol 1.43 1.49 274 1.12 0.73
13 PRI 1.93 0.93 1.31 1.26 1.00
14 T it VR 0.16 - - - -
15 2- 1.11 0.55 0.71 0.62 0.55
16 N 0.08 - 0.06 - -
17 KM 0.05 - - - -
18 ISuEh 0.42 0.80 0.87 0.45 0.36
19 (+) - R B 0.21 0.37 0.36 0.19 -

20 o-JR M 0.24 0.13 0.28 0.15 -
21 7-+ VbR 0.14 0.16 - 0.19 -
22 1 DU 0.06 0.26 0.07 - -
23 PRI - 0.28 - - -
24 p-ENTIE 0.29 0.12 0.12 0.13 0.25
25 (9E)-9--/\ ekt 0.26 1.00 0.54 0.65 0.67
26 ERLE 0.71 1.85 1.58 1.00 20.78
27 ELN 0.57 1.09 1.20 0.94 -
28 (+)- TR M - - - - 0.61
29 G2 B 3574 )\ Wi 0.20 - - - -
30 (2)-2-H5E-3-— M - 0.05 0.03 - -
31 (Z)-7-F75 Mk - 0.24 0.18 - 0.48
32 (B)-5-F/\Bi)s 0.20 - - 0.33 -
33 (52)-2,6,10-=H 31,5 9-+—t =I5 0.16 0.12 0.16 0.10 0.09
34 (+) 4Pl 0.18 - 0.06 0.11 0.12
35 M-(-)-2,4a,5,6,9a-7N A-3,5,5,9-PU 1 3 (1H) A5 38 P 3.74 226 2.29 1.37 -
36 TH-EFEFR PR DU 3E,5,6,7,8,9,9a- 75 A-3,5,5,9- DU I 3E- (9,928 ) - - - - - 0.17
37 o2 - - - - 1.40
38 2-FR -7 Ui 0.11 - - - -
39 o-HFAHG 1.20 1.65 1.73 0.96 0.87
40 2-FA 3775 s - - - 0.22 0.27

e 61.73(33) 39.20(28) 45.83(29) 40.78(28)  54.70(26)

41 THALE 0.04 - - - 0.05
42 2-HIE-6-NFE bt - 0.09 - - -
43 1,1,2-= L3R — b 0.62 0.96 0.78 0.78 0.40
44 E ke 5.81 8.18 5.95 9.20 5.92
45 IET75%E 0.44 0.92 0.53 1.22 0.55
46 11-ZH BE-3-C B R 3.68 4.28 2.79 3.51 3.04
47 2-F 3L pudse 2.86 4.89 3.22 428 3.71
48 ELkE - 1.45 0.73 1.91 -
49 2-H Bt 0.86 1.46 0.89 2.39 2.58
50 EZ ke - 0.64 0.35 1.16 0.87
51 8-C A+ Fike - 0.31 0.15 0.37 0.72
52 IEZ Uk - - - 0.96 0.89
53 2,4,5-= FI -1 3- 4N ER 0.02 - 0.01 0.02 -
54 2,6,10,15-P4 FH 3 AE e 0.25 - - - -
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gks
s L7l 15 25 35 45 55
55 3-HHEALhe - - - - 0.22
fegrk 14.58(9) 23.18(10) 15.40(10) 25.80(11)  18.95(11)
56 THI % 4.96 8.97 10.66 9.71 3.96
57 KL - 0.07 0.07 - 0.05
58 iES - 0.04 0.04 0.08 0.03
59 p-SEAbsE 2.49 1.18 1.41 1.57 1.23
60 SERIREET R 0.13 - - - -
FERRHR 7.58(3) 10.26(4) 12.18(4) 11.36(3) 5.27(4)
61 TR CL R - 0.57 1.51 - -
62 SRR 5 R - - - - 0.17
63 S TRC R - 0.57 0.22 0.28 0.85
64 SRR M BER - - - - 0.06
65 I -3- L -2~ R T PR - 0.05 - - 0.03
66 3-ET R (Ho) R - 6.38 - - 5.19
67 2-FE TR 1.16 2.13 1.40 1.53 2.40
68 CL R 5 e - - - - 0.13
69 5 TR B - - - - 0.08
70 IERAR-(2)-3-C Mg - 0.17 - 0.12 0.24
71 SR C R - 0.14 0.07 0.10 0.14
72 1E IR C R - 0.55 0.29 0.37 0.39
73 CRRC MR 1.52 3.60 2.83 2.87 2.26
74 PR T T - - - 0.11 -
75 SR E T kR - - 0.19 - -
76 B4R S IR - 0.28 0.30 0.63 0.57
77 ToR_Cl - 0.34 0.38 0.57 0.26
78 2,2-— W SR R Pefig 0.31 - 0.41 0.34 0.29
23 2.99(3) 14.78(11) 7.60(10) 6.92(10)  13.06(15)
79 L - 0.04 0.04 0.08 0.05
80 1- R - 0.03 - - -
81 Ly - 0.73 - - -
82 Jy I 7.64 6.66 7.16 5.16 3.19
83 (=) -4-ilfi T 0.61 0.49 0.74 0.54 0.31
84 AT - - 0.34 - -
85 1- e -3-F - - 0.01 - -
86 4-F B 1R - 0.46 0.20 0.04 -
87 J2-2- A - - 0.38 - -
88 9--L 0.09 - - - -
89 2-(4-FAHE-2,4-F0C 0 ) -2- TN B - - - - 0.05
90 M -4~ ) 0.07 - 0.07 0.06 0.04
91 R - - 0.28 - -
[i-23 8.41(4) 8.41(6) 9.22(9) 5.88(5) 3.64(5)
92 AR 0.27 - - - -
93 3- 1 - 0.07 0.05 - -
94 o- 5T - 0.09 0.09 - -
95 2-FRFEI AR - - 0.21 - -
% 0.27(1) 0.16(2) 0.35(3) 0 0
96 IEC - 0.05 - - -
97 2- TV - 0.56 0.42 - -
98 T =R Y - 0.71 0.73 0.40 0.53
99 + - 0.57 0.62 0.85 0.84
(25 0 1.89(4) 1.77(3) 1.25(2) 1.37(2)
100 M2 -10-+-E TR - - - 0.11 -
WERA 0 0 0 0.11(1) 0
Bt 95.56(53) 97.88(65) 92.35(68) 92.10(60)  96.99(63)

T 155 R o 5 AR Y R IR
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Fig.2 Types (a) and relative contents (b) of volatile
components in new varieties of pod peppers
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