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Effects of selenium enrichment on the selenium accumulation and quality

of chili pepper
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330200, Jiangxi, China; 3. Yichun Selenium Resource Development and Utilization Center, Yichun 336000, Jiangxi, China)

Abstract: To investigate the effects of foliar selenium enhancement on the selenium content and nutritional quality of
chili pepper, this study used Fengtian Jiaoba pepper as the test material, sodium selenite as the selenium source, and deion-
ized water as the control (CK). Four mass concentrations of sodium selenite solution (based on selenium content) (2.0,
4.0, 6.0, 8.0 mg - L', designated as T1, T2, T3, T4 treatments, respetively) were set up for foliar spraying experiments,
with a total of five treatments, to determine the optimal concentration of sodium selenite solution for foliar spraying of
chili pepper and the optimal harvesting period for selenium rich chili pepper. The results showed that foliar selenium
spraying significantly increased the total selenium content in chili pepper fruits compared with CK, and also improved the
nutritional quality of chili pepper fruits. The proportion of organic selenium in chili pepper treated with foliar selenium
spraying was greater than 65%. Compared with CK, the total selenium content was 1.03-21.43 times that of CK, the high-
est increase in vitamin C content was 51.81%, the highest increase in capsaicin content was 14.81%, the highest increase

in protein content was 16.56%, and the highest increase in reducing sugar content was 8.69%. In the T2-T4 treatments, the
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total selenium content in chili pepper fruits harvested at the 4th time was higher than that in chili pepper harvested at other

periods, while the total selenium content in chili pepper fruits harvested at the 1st and 2nd times in each treatment was

lower than that in chili pepper harvested at other periods. When the selenium spraying mass concentration was 4.0 mg-L",

the proportion of organic selenium in the 3rd to 6th harvested of chili pepper was relatively high, all exceeding 80%. After

multiple foliar selenium sprayings and with the increase of selenium spraying concentration, the nutritional quality of chili

pepper fruits also decreased to a certain extent, indicating that chili pepper also has tolerance to selenium. When the toler-

ance capacity is exceeded, its nutritional quality will be reduced. The results of the grey correlation analysis indicate that

the comprehensive evaluation of the quality of chili pepper harvested with a selenium spraying mass concentration of 4.0

and 8.0 mg- L' for the 4th harvest is superior to other chili pepper. Therefore, considering both selenium enrichment and

nutritional quality, it is advisable to choose a selenium concentration of 4.0-8.0 mg - L™ for foliar spraying of chili pepper,

with the best fruit quality observed in the 4th harvest.

Key words: Chili pepper; Foliar selenium spraying; Nutritional quality; Continuous harvesting
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SHSH 5H2H sH29 A 6 A5 H
| 8thMay 22th May 29th May 5th June
1R 2 R

1.3 MESE

% I8 GB 5009.93 — 20171 € S Hi & &, 2 ]
NY/T4353 —2023 0 5E A HLAN & &, 45 R LAF5
TH A B 5 B/ Y%= HUAR 5 5/ Sl 2 B < 100

ZH GB 5009.86—2016 Il 5 44 & C & &,
HEONY/T 2637 — 2014530 52 7] 45 Pk [E T2 90 2 &
fB NY/T 1381 — 2007° Il & B K & &, &

W W

1 GB 5009.5 —2016™ Il & & A i & &=, = |
GB 5009.7 —2016"" I 52 i J5HE 2 &5 , &5 5 DL i
=it
1.4 HBIESH
KA SPSS 17.0 A3 47 # s g8 it o . H
IR A8 IR B BE 43 AR N VR AN B ZE & i R Gt
VAR
-185-



X ISR 5T th

L

38 %

2 R 55T
2.1 P R 7 (557 B G o 5k MG 2 L B T MY

=AU

HZE 1 AT, & WEAR A 35 AR R ABOE S vh B
B2 CK 1 1.03~21.43 1%, CK i34, T1 48
BFUR SR BHRAR S 52 A il & B KT 0.1 mg-kg's

T2 ALERAT 3 YOBOIR B BRARCR ST Hb () il 3 = 34
T 0.1 mg-kg', J5 3 WK BRBUR 52 6 il 15 &3 5
T 0.1 mg-kg's T3.T4 AbI & URUSCHR R B SR S i
W& EHET 0.1 mg-kg's T2~T4 4FH 4 I
SR BRI S A R R 4w T A s SR )
BRBL, TS0 FE S 1 JORIES 2 RIGIR BB s
TR T AR A

® 1 ANEARAE M E BT T A B SRR PR R L il R R

Table 1 Selenium accumulation in chili pepper fruits with different picking times under foliar spraying of different

selenium concentrations

] WA W IRRE 2 WORlK BIWRM BAVOREC BSUORIL 6 WORK
Selenium class Treatment The Ist harvest The 2nd harvest The 3rd harvest The 4th harvest The 5th harvest ~ The 6th harvest
WD CK 0.030£0.002d  0.023+0.003 e 0.032+0.002 d 0.021£0.001 ¢ 0.027+0.001d  0.028+0.001 d
Total selenium 7 0.031£0.005¢  0.058+0.004 d 0.094+0.001 ¢ 0.073£0.002d  0.06340.002¢  0.063+0.002 ¢
content/(mg-kg™")

T2 0.091£0.009b  0.089£0.004 ¢ 0.095+0.001 ¢ 0.144£0.003 ¢ 0.136+0.001 b  0.143+0.003 b

T3 0.11340.011b  0.104+0.005 b 0.1780.006 b 0203£0.006b  0.13940.004b  0.140+0.002 b

T4 0.169£0.006a  0.170+0.003 a 0.297+0.013 a 0450£0.009a  0239+0.007a  0.234+0.009 a
wCHHURD CK 0.022£0.001d  0.017+0.001 e 0.021:0.001 d 0.01540.001 ¢ 0.019£0.001 ¢  0.021£0.001 e
Organic selenium 0.023+0.001d  0.043+0.001 d 0.068=0.001 ¢ 0.055£0.001d  0.048£0.002d  0.047+0.002 d

content/(mg-kg™)

AU L L CK
Proportion of Tl

organic

selenium/% T2
T3
T4

0.067+0.002 ¢
0.082+0.001 b
0.124+0.001 a

73.33

74.19

73.63

72.57

73.37

0.068+0.001 ¢
0.081+0.001 b
0.131+0.001 a

73.91

74.14

76.40

77.88

77.06

0.076+0.001 ¢
0.143+0.006 b
0.228+0.010 a

65.63

72.34

80.00

80.34

76.77

0.119+0.004 ¢
0.159+0.002 b
0.347+0.006 a

71.43

75.34

82.64

78.33

77.11

0.116+0.006 b
0.105+0.005 ¢
0.180+0.001 a

70.37

76.19

85.29

75.54

75.31

0.117+0.002 b
0.110+0.003 ¢
0.181+0.001 a

75.00

74.60

81.82

78.57

77.35

T R R RNG RN [F) — W2 AN R AR 2 7] 22 2 22 (p<0.05)

Note: Different lowercase letters in the same column indicate significant difference (p<0.05) between different treatments of the same

selenium class.
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Table 2 Different nutrient quality content of chili pepper fruits harvested with different picking times under different
selenium concentrations and foliar spraying

TR AR b 1 UCRIK 2 USRI 553 UCKI 5 4 UCRIK 5 YCRIK 56 YCRIK
Quality indicators ~ Treatment The 1st harvest ~ The 2nd harvest The 3rd harvest ~ The 4th harvest The Sth harvest The 6th harvest
w4 R O CK 17.91+0.08 d 17.84+0.03 d 17.90+0.02 ¢ 17.96+0.03 e 17.84+0.03 ¢ 17.69+0.06 ¢
Vitamin C content/ 1 23.5540.19¢  22.91+0.05 ¢ 23.6240.16d  23.44+0.10d  23.1940.05d  23.15£0.07d
(mg-100 g T2 27.1940.10a  26.63£0.17 a 26.87+0.06a  26.54+0.06a  26.71%0.11a  26.61£0.05a
T3 26.90£0.07ab  26.36:0.04 b 26.6140.07b  26.10£0.11b  26.3240.11b  26.09+£0.06 b
T4 26.68+0.13b  26.25+0.03 b 263140.09¢c  25.79+0.11c  25.9040.10c  25.85+0.09 ¢
wCAl YR CK 6.13£0.03 ¢ 6.10£0.06 ¢ 6.15£0.04 ¢ 6.14£0.04 ¢ 6.08+0.06 ¢ 6.10£0.06 ¢
Soluble solids Tl 6.48+0.06 b 6.44+0.08 b 6.50+0.05 b 6.40+0.06 b 6.34+0.06 b 6.28+0.11 b
content/% T 6.88+0.06 a 6.77£0.06 a 6.85£0.07 a 6.85£0.10 a 6.67£0.13 a 6.69£0.12 a
T3 6.78+0.09 a 6.72+0.08 a 6.78+0.08 a 6.79+0.13 a 6.63£0.06 a 6.60+0.08 a
T4 6.76+0.07 a 6.69+0.05 a 6.73+0.04 a 6.74+0.06 a 6.5840.11 a 6.58+0.08 a
wOBAED CK 1.62+0.01 d 1.62+0.01 d 1.7240.01 d 1.76£0.01 b 1.69+0.01 ¢ 1.64+0.01 b
Capsaicin content/ 1.68+0.01 ¢ 1.64+0.01 ¢ 1.74+0.01 cd 1.74+0.02 b 1.66+0.02 ¢ 1.70£0.02 b
(g-ke? T2 1.84+0.02 a 1.86+0.02 a 1.9140.02 a 1.90+0.04 a 1.86+0.04 a 1.7840.02 a
T3 1.74+0.02 b 1.7240.01 b 1.76+0.01 ¢ 1.80+0.02 b 1.78+0.02 b 1.7440.01 a
T4 1.8240.01 a 1.84+0.02 a 1.87+0.02 b 1.88+0.02 a 1.80£0.01 ab  1.78+0.02a
wCE A D CK 1.57+0.01 d 1.57+0.01 d 1.63+0.01 d 1.67+0.01 ¢ 1.67+0.01 d 1.64+0.01 b
Protein content/% 1 1.61£0.01 ¢ 1.64=0.01 ¢ 1.67£0.02 ¢ 1.72£0.02 b 1.70£0.01 ¢ 1.62+0.03 b
T2 1.74+0.02 b 1.7240.02 b 1.84+0.02 a 1.90+0.02 a 1.84+0.02 a 1.78+0.01 a
T3 1.77£0.01 b 1.73£0.02 b 1.79£0.01 b 1.89+0.02 a 1.84+0.01 a 1.80+0.02 a
T4 1.83£0.01 a 1.76£0.01 a 1.83£0.02 a 1.88+0.03 a 1.82+0.01 a 1.78+0.03 a
wOE JEHD CK 16.69+0.06d  16.51£0.11d 17.08£0.08d  17.36£0.06d  17.19£0.09b  17.04£0.04 b
Reducing sugar ] 17.19+0.04 ¢ 16.90+0.01 ¢ 17.52+0.06 ¢ 17.91£0.12¢  17.1740.09b  17.19£0.12b
content/(mg-g") 1) 17.4240.12b  17.18£0.12 b 17.84+0.16b  18.46+£0.18a  17.78£0.09a  17.57+0.06 a
T3 17.95+0.13 a 17.40+0.11 ab 18.27+0.11 a 18.38£0.16a  17.80£0.12a  17.47+0.13 a
T4 18.14+0.04 a 17.54+0.06 a 18.32+0.08 a 18.46£0.15a  17.66£0.13a  17.49+0.06 a

= RS RN 7 BERR R ) — b ST e R AS [ A B8 ) 22 55t 852 2% (p<<0.05)
Note: Different lowercase letters in the same column indicate significant difference (p<0.05) between different treatments of the same

quality indicator.
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Table 3 Ranking of the results of grey relational degree analysis

sl KA G4 b ¥R A UK =4 b ¥R PSLR€ 4
Treatment Picking time Ranking Treatment  Picking time Ranking Treatment  Picking time Ranking
T2 4 1 T4 1 11 Tl 1 21
T4 4 2 T3 1 12 Tl 5 22
T3 3 3 T3 5 13 Tl 6 23
T3 5 4 T4 5 14 Tl 2 24
T3 4 5 T4 2 15 CK 4 25
T4 3 6 T3 6 16 CK 5 26
T2 1 7 T3 2 17 CK 6 27
T3 3 8 T4 6 18 CK 3 28
T2 2 9 T1 4 19 CK 1 29
T2 6 10 T1 3 20 CK 2 30
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