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Change of Carotenoid Content and Antioxidant Activity of Potatoes in
Different Storage Periods
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Abstract: Carotenoids in potato tubers are antioxidants and confer potato flesh yellow color, affecting the nutritional
quality and marketable value of potatoes. In order to clarify the changing patterns of carotenoids and antioxidant activity
under different storage conditions and select potato varieties (lines) with high carotenoid content, the carotenoid content
and antioxidant activity in different storage periods of potato were determined, and the differences were analyzed and
the variation patterns were explored, using 26 potato varieties (lines) as experimental materials. There were significant
differences of carotenoid content in potato varieties (lines). During storage period, the carotenoid content of 20 potato
varieties (lines) showed a trend of first increasing and then decreasing; the carotenoid content of one variety continued
to increase; and the carotenoid content of five potato varieties (lines) decreased first and then increased. When stored
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for 60 days, the carotenoid content of 20 varieties (lines) increased and six varieties (lines) decreased compared with

that of 0 day of storage. Also, there were significant differences of antioxidant activity in potato varieties (lines). During

storage period, the antioxidant activity of nine potato varieties (lines) showed a trend of first increasing and then

decreasing; the antioxidant activity of 14 varieties (lines) continued to increase; the antioxidant activity of two varieties

(lines) first decreased and then increased; and the antioxidant activity of one variety continued to decrease. When

stored for 60 days, compared with 0 day of storage, the antioxidant activity of 24 potato varieties (lines) increased and

two varieties decreased. Finally 'Huasong 7' was selected as a potato variety with high carotenoid content. This study

would provide the basis for the rational storage of potato, and also provide research materials for the breeding of new

potato varieties with high carotenoids.
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Table 1 Materials used in experiment

ETae MR GR) 3t AREN Hi's A (R) ash R,
Number Variety (line) Skin color Flesh color Number Variety (line) Skin color Flesh color
1 TOHT 28 5 R IR 14 6T # il
2 gt 12 5 R R 15 e # H
3 MfE2 S R R 16 2105 b Bl

4 s R R 17 T2#655 b H

5 W2 155 R # 18 V6 # H

6 B2 745 H i 19 V7 1 iy
7 #1306 H# R 20 S # fitf 3
8 cv by R 21 N+ # fif 3
9 2 H H 22 N s B fif
10 BE 1S H# H 23 RIS 5 H fif
11 KIn] LA ) B 24 75 H G
12 [ 24 205 Gl Cil 25 JBE 15 3 R
13 Hr PR o Cif 26 1Y TR Ll
1.3 RWAH=E A B IROERE

TSP RIS N R A e S 5
GV I . BT BT RS D, BRI g AR
P, WFEE S A BEBOR 8 mL (PN - A Tl ik
RAW, W 4:1), 50°C/KH 30 min (47 ik
J6), 8000 t/min 5.0 20 min, 7E P 440 nm 200
FE A

HE N E S (/100 g) = (100 000 X A X V)/
2500 X m

Kb AR BBOGE; V R ERBORAT ;
2500 R NRTFHROEREG moh R HE
ERME(g)o

K F DPPH 3250 72 B 25 S P AL BE 1™ v
FRELO0.2 ¢ HER B EE N, WFES S A 10 mL ) 70%
H BV VR o SOCHR A5 7% W B I 30 mine B B IH IR,
ERZE10mL, /092 mL2BOK 5 DPPH ¥ R
), I8N AL 2 mLERHOR S 2 mL 70% 9 5 R
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30.00 pe/100 g /A Fl (R 2, B 164, &
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Table 2 Carotenoid content of potato varieties (lines) at different days of storage

AP (R) Kl E b E S (ug/100 g) Carotenoid content
Variety (line) 0d 30d 60 d
B 28 %5 Kexin 28 31.61 £ 4.81 bed 45.86 + 0.14 cdefg 29.41 + 6.32 defgh

[ %% 125 Longshu 12
MA4:2 5 Xingjia 2
HE 55 Zhongshu 5
faf *% 155 Netherlands 15
[ 2 75 Longshu 7
306 Zhong 306

cv

Hil 25 Zhongjia 2
58 15 Tengyu 1
K[ HLA4M# Datongliwaihuang
[ 220 % Tongshu 20
Hi UFF Spunta

TR 65 Xisen 6
55 E Favorita

BE %% 105 Longshu 10
4655 Xiazhai 65
V6

\%

S5S

N5 N

5 %5 Zhongjia 5
AEM 55 Huasong 5
4815175 Huasong 7
JBZE 145 Xumei 1
8 15 Innovator

Sy Average

27.26 + 1.74 bedefg
28.19 + 1.91 bedefg
21.19 +9.99 fghi
23.28 + 1.14 efgh
3341+3.76b
32.34 +£3.51 be
1551 +1.411
31.82 +2.07 bed
28.44 + 0.62 bedef
27.75 + 6.15 bedefg
26.90 + 4.62 bedefg
24.92 + 6.24 defgh
30.06 + 3.12 bede
24.41 + 1.81 defgh
33.56 £2.50 b
18.57 £ 1.38 hi
26.40 + 12.44 bedefg
31.78 £ 5.83 bed
26.87 +0.32 bedefg
22.27 + 10.55 fghi
24.54 + 1.64 defgh
28.03 + 2.95 bedefg
56.63 £6.32a
25.40 £ 0.61 cdefgh
20.90 + 1.42 ghi
27.71

53.47 £ 0.17 bed
51.72 £ 0.16 bede
32.72 £ 0.10 hi
32.56 +0.10 hi
33.20 £0.10 hi
38.11 £0.12 gh
12.83 +0.04 k
29.56 +0.09 i
4421 £0.14 efg
59.53 £0.19 ab
39.65 +0.12 gh
52.88 +£0.17 bed
53.94 £0.17 be
43.77 £ 0.14 efg
44.06 = 0.14 efg
32.59 £ 0.10 hi
48.74 £ 0.15 cdef
39.49 £0.12 gh
2491 £0.08 ij
48.68 £ 0.15 cdef
20.95+£0.07]
43.71 £0.14 efg
62.35+0.19a
40.84 + 0.13 fgh
45.07 +£0.14 defg
41.36

27.40 + 1.17 defghi
30.86 + 2.40 defg
40.99 + 8.78 he
32.10 + 6.57 defg
4568 +2.11b
24.85 + 0.83 ghi
16.85 + 1.28
33.95 +3.59 cde
28.53 + 15.21 defghi
35.00 + 1.25 cd
25.33 + 2.37 fehi
28.89 + 1.99 defghi
4526 +0.71b
28.19 + 2.47 defghi
31.95 + 0.56 defg
22.55 +2.83 hij
33.52 + 4.74 def
30.39 + 0.59 defgh
25.99 + 1.54 efghi
31.50 + 3.93 defg
26.69 + 2.55 efghi
28.62 + 3.80 defghi
57.17 +4.50 a
26.38 + 0.74 efghi
30.21 + 0.13 defgh
31.47

TE: BRI EpRER . FIZIEEE AR R NG FEFOR 2253 B35 (P <0.05) . RIS I M2Ek. TR,

Note: Data is presented as mean

+ standard deviation. Different lowercase letters following the data in the same column indicate significant

differences (P < 0.05) using Duncan's multiple range test method. The same below.
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I 0 7.69% 10.01~20.00 pe/100 &
B 20.01~30.00 pg/100 ¢
30.01~40.00 pg/100
0 40.01~50.00 pg/100
50.01~60.00 pg/100 ¢
B 60.01~70.00 pg/100 ¢

26.92%

61.54%

Bl IME0dARERERM (R)XPAE NESESH

Figure 1 Distribution of carotenoid content in different potato varieties (lines) at 0 days of storage
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50.01~60.00 peg/100 g
60.01~70.00 wg/100 g
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N
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Figure 2 Distribution of carotenoid content in different potato varieties (lines) at 30 days of storage
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6.15% 50.01~60.00 g/100 g

34.61% 60.01~70.00 prg/100 g
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Figure 3 Distribution of carotenoid content in different potato varieties (lines) at 60 days of storage
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WEZER(F=6729, P<0.05), FUHF (RN
PrEALRE I REmn B ARRI ], SR AR
fhfE St S B 2% % (F=179.825, P<0.05),
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TLBE 150 & (F=7.558, P<0.05),

5 0 d B A 4T A Ak T P AR AR Ty 20.47% ~
51.60%, ‘BeE75 &AL, ‘N5 &E; EHE30 d
Ja BPT R TR YEAEfE R 28.04%~78.73% , ‘B ZE 1
SR LR s 60 d JE BT
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Table 3 Differences in the total antioxidant activity of potato varieties (lines) at different days of storage

iRl (R THEA DT AL IE 1 (%) Total antioxidant activity
Variety (line) 0d 30d 60 d
5T 28 % Kexin 28 33.28 £ 2.31 cdef 43.30 = 2.39 defg 40.42 +£2.94 jkl

B 125 Longshu 12
MAE2 S Xingjia 2

H1% 55 Zhongshu 5
2% 155 Netherlands 15
[; %% 75 Longshu 7
#1306 Zhong 306

v

Hilil 25 Zhongjia 2

BT 15 Tengyu 1

KA HLAM# Datongliwaihuang
[7]% 205 Tongshu 20

Hr MUAF Spunta

FF 65 Xisen 6

L Ef ' Favorita

B2 % 105 Longshu 10

F2E 655 Xiazhai 65
V6

V7

SES

N5 N

Hiii 55 Zhongjia 5

HER 5% Huasong 5
18215 75 Huasong 7
JHZE 145 Xumei 1
#H 15 Innovator
Y Average

42.04 +4.97 abe
25.60 + 0.58 defg
33.58 +3.23 cdef
26.59 +2.12 defg
2047041 ¢
27.23 +2.11 defg
27.82 +0.39 defg
42.13 + 8.66 abc
26.02 +3.13 defg
38.00 + 11.83 bed
30.31 £ 5.17 cdefg
32.14 + 5.64 cdefg
49.65 + 14.31 ab
33.93 +4.34 cdef
33.20 + 1.82 cdef
32.07 £ 2.73 cdefg
30.82 + 1.05 cdefg
35.20 +4.06 cde
21.09 +2.44 fg
51.60 + 15.20 a
24.23 + 1.56 efg
29.84 +3.06 cdefg
41.48 £4.30 be
30.63 = 4.96 cdefg
35.77 + 13.00 cde
32.85

50.45 + 1.91 cdef
4558 + 6.12 defg
40.58 +3.28 defg
51.89 +8.35 cde
39.91 + 1.46 efgh
37.10 + 4.27 gh
45.08 + 4.86 defg
44.55 + 4.92 defg
47.66 + 8.61 defg
39.42 £ 524 fgh
69.96 + 2.36 ab
7873 +12.95
35.98 + 4.39 gh
50.74 + 5.22 cdef
5252+ 1524 cd
4472 + 8.22 defg
39.49 +2.62 efgh
46.01 +0.20 defg
62.69 +5.10 be
41.73 + 1.57 defg
40.23 + 3.92 defgh
40.77 + 0.03 defg
47.63 + 4.52 defg
28.04 +4.21 h
47.70 + 6.22 defg
46.63

42.44 +0.28 ijkl
44.73 +3.36 ghijk
42.90 +5.76 ijkl
59.65 +7.19 bed
44.97 + 5.98 ghijk
43.41 + 11.89 hijkl
45.46 + 0.86 fghijk
45.40 + 1.43 fghijk
46.31 + 0.99 efghijk
53.30 = 9.71 bedefghi
51.14 £ 0.89 cdefghij
56.25 + 6.30 bedef
3245+3.161

54.39 + 10.23 bedefgh
49.79 + 3.13 defghij
55.76 + 6.44 bedefg
40.60 = 2.19 jkl
62.12 + 1.33 abc
56.54 £ 1.18 bede
62.94 + 1.31 ab
46.09 + 8.18 efghijk
54.31 £ 6.61 bedefgh
3529 + 1.48 kl
72.79 £4.98 a

55.39 + 3.93 bedefg
49.80
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Table 4 Correlation analysis of carotenoid content and antioxidant activity in tubers of potato varieties (lines)

W H Ttem Al A2 A3 BI B2 B3
Al 1

A2 0.170 1

A3 0.460° -0.019 1

Bl 0.529" 0.479' 0.152 1

B2 -0.091 -0.397" -0.026 -0.290 1

B3 0.349 0.708" -0.071 0.482° -0.543" 1

e FREEHE(P<0.05), # IR BEEMIC(P<0.01), AL WO dHZERISHIE P&, A2 W30 dJF, BRZEHiE

ENC]
ek

SEIEER AT

i A3H60 dE, PZRMSEE P REE; BL O d PR RBURALTEE; B2, W30 d S, HeERBHUAIRIEE; B3 60 dJF,

Note: * denotes significant correlation (P < 0.05); ** denotes highly significant correlation (P < 0.01). Al. Carotenoid content of tubers at 0 day of

storage; A2. Carotenoid content in tubers after 30 days of storage; A3. Carotenoid content in tubers after 60 days of storage; B1. Antioxidant activity of

tubers at 0 day of storage; B2. Antioxidant activity in tubers after 30 days of storage; and B3. Antioxidant activity in tubers after 60 days of storage.
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