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Identification and Screening of Brown-resistant Varieties in Potatoes

SHANG Jingwen'?, SHI Ying'?
(1. College of Agriculture, Northeast Agricultural University, Harbin, Heilongjiang 150030, China; 2. Key Laboratory of Germplasm
Enhancement, Physiology and Ecology of Food Crops in Cold Region, Ministry of Education, Harbin, Heilongjiang 150030, China )

Abstract: Browning is a common phenomenon in the storage and processing of potatoes, which can affect their
nutritional, sensory and taste qualities, and reduce their commodity value. In this study, 24 potato varieties were used as
experimental materials to comprehensively evaluate and identify the browning resistance of 24 potato varieties based
ontheir polyphenol oxidase (PPO) activity, browning intensity, vitamin C content and browning index. There were obvious
differences in PPO activity, browning intensity, vitamin C content and browning index in different potato varieties.
Preliminary browning resistant materials were identified, including eleven varieties with PPO activity less than 15 U,
seven varieties with vitamin C content more than 8 mg/100 g, seven varieties with initial browning intensity less than 0.2
and change value within 0.5, and 11 varieties with the total browning index in 24 h less than type Il and the initial
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browning time more than 1 h. Four browning-related indexes were used for correlation analysis and cluster analysis, and

the 24 potato varieties tested were clustered into three categories. Type I, Il and Il were browning prone type, medium

type and browning resistant type, respectively. Finally, six browning- resistant potato varieties were identified, i.e.

'Dongnong 314", 'Dongnong 324', 'Dongnong 325', 'Dongnong 328', 'Yanshu 13' and 'Zhongshu 5'. This research would

provide basic materials for germplasm resource innovation and browning resistant breeding of potatoes.

Key Words: potato; browning resistance; polyphenol oxidase; browning index; browning intensity
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Table 1 Twenty—four potato varieties tested

G P 4% i
Code Variety Code Variety
1 KPFGPE Atlantic 13 FLH 25 Kexin 25
2 Z:4¢ 310 Dongnong 310 14 SEHT 27 % Kexin 27
3 Z54¢ 312 Dongnong 312 15 BB 28 %5 Kexin 28
4 754K 314 Dongnong 314 16 558 305 Kexin 30
5 ZR4% 317 Dongnong 317 17 JEZE 11 Longshu 11
6 754 321 Dongnong 321 18 J62 12 Longshu 12
7 Z:4% 322 Dongnong 322 19 H-9 Nei-9
8 434 324 Dongnong 324 20 A Vilas
9 Z:4¢ 325 Dongnong 325 21 FEZ 55 Yanshu 5
10 ZR4% 326 Dongnong 326 22 JLZ 135 Yanshu 13
11 774K 328 Dongnong 328 23 Jt4: Youjin
12 T 175 Kexin 17 24 tF 2 55 Zhongshu 5
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A 5.0 mL P& b, B HAE VTS S5 T BRI AR
A%, AE4°C, 12 000 r/min 250 30 min, Y24E FIE
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76 10 mL &0 P A 4.0 mL 2R - L IRENZE
R (50 mmol/L, pH 5.5) . 1.0 mL &P M ¥4 i
(50 mmol/L) 2 100 wL BEH2EBGK . A JS 2 ZIH b6
TR, FREROIRAREIA L Easrd, Btk
FETPRE R ISR, TERUV 15 s
B RTC SR R VAR R AEDE K 420 nm AMREAE, FKE
HAERWIAIE, 5 10 si0 5 1R, T2
E, FFEARAE 6 I B R R . R E R
0D 1K,0.01 24 14~ PPO iG PN (U) .
1.3 BEEENE

WA R I E S5 AR L= Ak

IR A8 SR EE I A« FREX 10.0 g B4 E 2Lk
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HINF 20 min, HBGERSIHEL 10 min, PAZSE T
AKX R, W B0 5 IS WAE 420 nm AR SE(E

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

24 h#g 78R BEAE - K A MR T 4 COilt
24 h 5, BGHAA1H #5010 min,  FF PRI E B
U5 FIFRAE 420 nm AW OGAE
14 HEZECEENE

K 2, 6- G HE By 2 e B b 4k AR
RCHa",

1.5 BUIsEuE

WA EON 22 TSk

BRI AN K MHLTC T B R,
He, BT, WAUH 3 R R/AMERL. JE0.5 em 1Y
R, BTFERQSC)T, fEFMES, 1,
2, 3, 6, 12124 h A AL, TFE B
b . WAFERIT ST, 0. oA ;
19 WA <25%; 2% 25%<H# 75 1R <
50%; 39%: 50%<HET <T75%; 49 : 7L
B=>75% .,

WILFE L = X (WAL R x ZJ | 250/
(R B x B HRZE0)] x 100%

WALt BRI A 4 T %% 11k

http://www.cnki.net



Eh TR L i ) S 5 R

« 13

FEE <25%; M. 25%<tE bR <50%; M2
50%<tLiE 8 <75% N ;s V. #iaE=75%
(O ree s G T AR 9 Y
1.6 HIEAESSH

PPOTEME . M8 sm . iR CEHR. ik
$8 %2 1 SPSS 19.0 1 Graphpad Prism 9.5 ?Aﬁ:ﬂ‘?‘jr
Gt I H I s FH Microsoft Excel 2019 #0411
BRI, W3 WELW-FEIFH R, R
T3 ZE o3k« ARG 20 B 12 R SR 28 0 B 12 A X
IR BY OSL

2 HR 504

21 ARESHRZEMMPPOFEMN
AHFFE I E PPO &1 15 U LAINAE M T 3t

40 -

(%]
[«
T

PPO & (U)
PPO activity
)
S

fmmﬁmﬂﬁﬂmﬁﬂm

AR FHBE AR ARE o 38 2 XN [F] 44 A R PPO T
PENE , RIH PPO TG EAEA B 22 5 (K 1) . PPO
I 5 Ak K 3.800~29.900 U, 7% 5 22502 53.19%,
LIRS PPO TG PEA BN . oGP A2
“Je 12, PPOTEME(C R 3.800 U, PPOIEYELES ULL
THIBEE 203, S e 127 0 AR 3257, Ut
A 4 B4 REZE PPO T P THIAE 380K B . PPO Y
PEZE 1S UL S A BT 11435 #E15~25U
IR EHE 8 4, PPO T T 25 U MM LA 54015
Horp 11 B PPO TG A 5 4 29.900 U, & e
12717 87@ L5 BT, FRAELR L R
HH 1y, 0k 127 R 3257 AR 31T
?k3m“¢%ﬁ“’7&%“i§i3 TUARAR312
CRPEVE AR 324 A4 3287

O LS
N ) \ N
%&’ o a\%% 0%“’ x\°" IR Xl o
%\q,\’ RS & Qo@o QQ 0(\? >§>Xy *: <% /@ka &\‘20 &8 @

PN e
SR SRS ’Q

. \\0 \"’J “)\"1» ,\\b /‘9}( ’L% \%Q 0\(\ rf) rﬁb A;L\
0“0 %a* {‘e %a
RSN, x«%‘%@@ 3
?ﬁ;g’ r\)q/ )%g& R /%g& 051/ @, /é?% 0;1/
T

4’\0%6&0 q\\% §% {~ex )é)\ 0‘\% 9
x\qﬂ % e

il Variety

T RZELASEAREZ, T .

Note: Error bar represent standard deviation. The same below.
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Figure 1 PPO activity of different potato varieties
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Figure 2 Browning intensity of different potato varieties
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Table 2 Browning intensity of preselected varieties

b TR
Variety Browning intensity
30 °C/20 min 4°C/24h 284k Difference

ZR4% 324 Dongnong 324 0.187+0.049 0.311+0.053 0.124+0.071
#4% 314 Dongnong 314 0.0700.014 0.21620.017 0.146+0.024
%34 328 Dongnong 328 0.17420.038 0.339+0.025 0.1650.063
KIGPE Atlantic 0.069+0.018 0.246+0.056 0.177+0.061
#44¢ 317 Dongnong 317 0.12120.035 0.31020.098 0.189+0.102
J7 %12 Longshu 12 0.15120.012 0.512+0.022 0.361+0.033
734 325 Dongnong 325 0.187+0.103 0.653+0.203 0.466+0.101

T B F bR fEZE . 1A

Note: Data are expressed as meantstandard deviation. The same below.
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Figure 3 Vitamin C content of different potato varieties
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WM. WA ARRE . 24 h SRR . WIbTEE AR,

Oh 1h 2h 3h 6h 12h 24h
1 KPGEE Atlantic
2 %4310 Dongnong 310
3 4312 Dongnong 312
4 7R4¢314 Dongnong 314
5 %4317 Dongnong 317
6  Z:4% 321 Dongnong 321
7 AR 322 Dongnong 322
8  Z:4% 324 Dongnong 324
9 Zr4%325 Dongnong 325
10 Z:4¢ 326 Dongnong 326
11 Z:4¢ 328 Dongnong 328
12 38175 Kexin 17
13 TEH1 25 Kexin 25
14 BB 275 Kexin 27
15 50} 285 Kexin 28
16 3305 Kexin 30
17 JE#11 Longshu 11
18 T2 12 Longshu 12
19 M9 Nei 9
20 e Hidr Vilas
21 FEZE 55 Yanshu 5
22 GE% 135 Yanshu 13
23 Jt4 Youjin
24 55 Zhongshu 5
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Figure 4 Browning phenotype of slices of different potato varieties
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Figure 5 Browning index of different potato varieties
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Table 3 Browning indexes of preselected varieties
AL VUG AR A] (h) wWAkIEE (%) Browning index
Variety Initial browning time 1h 3h 6h 12h 24 h P{E Average
74K 314 Dongnong 314 3 0 16.7 16.7 25.0 25.0 16.7
FEZE 135 Yanshu 13 3 8.3 25.0 25.0 333 25.0 233
Z:4% 328 Dongnong 328 3 8.3 25.0 25.0 41.7 16.7 233
7R 4% 324 Dongnong 324 3 8.3 25.0 25.0 41.7 41.7 28.3
KPG¥: Atlantic 2 8.3 25.0 333 333 50.0 30.0
TEHT 25 Kexin 25 3 0 33.3 333 41.7 41.7 30.0
A 317 Dongnong 317 2 0 33.3 333 41.7 41.7 30.0
ZR4K 325 Dongnong 325 3 8.3 33.3 41.7 50.0 50.0 36.7
rh 2 55 Zhongshu 5 3 8.3 333 41.7 50.0 50.0 36.7
JL4: Youjin 2 8.3 41.7 41.7 66.7 66.7 45.0
FLHT30 % Kexin 30 2 8.3 41.7 50.0 58.3 75.0 46.6
F4 BTIERAEXES R
Table 4 Correlation analysis of browning indicators
WiH PPO i WIS 24 h 5B AR AR CER
Item PPO activity Initial browning intensity Browning intensity after 24 h Vitamin C content
WAL Initial browning intensity 0.568"
24 hJE 78 #EF Browning intensity after 24 h  0.401 0.804"
2EH: 2% C&iE Vitamin C content 0.121 0.031 0.047
AL FEEL Browning index 0.642" 0.437 0.453" 0.252

W ox, 3 RIFR 0.05 F10.01 KFEEFRE

Note: *, ** indicate significant difference at 0.05 and 0.01 levels, respectively.
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Figure 6 Cluster analysis of browning indicators of different potato varieties
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Table 5 Comprehensive evaluation of browning indicators of different potato varieties

il PPO1EHE(U) RS Wik % (%)
Variety PPO activity Browning intensity Browning index
30 °C/20 min 4°C124h 254k Difference

#:4¢ 314 Dongnong 314 55434 0.070+0.014 0.216+0.017 0.146+0.024 16.7

734 328 Dongnong 328 12.4+3.3 0.174+0.038 0.339+0.025 0.165+0.063 23.3

FEH 135 Yanshu 13 9.0+0.8 0.279+0.034 0.604+0.072 0.325+0.040 23.3

734 324 Dongnong 324 11.2+0.9 0.187+0.049 0.311£0.053 0.124+0.071 28.3

%34 325 Dongnong 325 3.90.7 0.187+0.103 0.653+0.203 0.466+0.101 36.7

15 55 Zhongshu 5 6.8+0.2 0.226+0.038 0.584+0.149 0.358+0.138 36.7

Journal Electronic Publishing House. All rights reserved.
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