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Abstract. In order to select potato clones for making cold chip, this study analyzed the glucose content, acrylamide
content, and the correlation between the two properties after harvest, 4C and 8°C low-temperature storage,
and 20°C heating treatment of 47 breeding clones and control cultivars ‘Atlantic’, ‘Sumi’, and ‘Gui Valley’.
In all of the control cultivars and 47 clones, glucose content was below 0.25% and acrylamide content was
below 1000 ppb just after harvest, but after 4°C low-temperature storage both the glucose content and acrylamide
content increased rapidly and only 4 clones H7, H13, H16, and H40 showed a level below 500 ppb. In 8°C
low-temperature storage as well both contents increased, but the increase was relatively smaller than that
in 4C low-temperature storage. In addition, 20°C heating treatment decreased both contents. In the results
of analyzing the correlation between glucose content and acrylamide content at low-temperature storage, a
positive correlation was observed. In conclusion, clones H7, H13, H16, and H40 showing low glucose content
even at low-temperature treatment were found to contain less acrylamide and therefore they were selected

as potato clones suitable for making cold chip.
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Table 1. Lists of 47 potato clones and control curlivars selected for cold chipping in this study.

Clones and cultivar Abbreviation Ploidy Clones and cultivar Abbreviation Ploidy
KWNL16 H1 4X KWNL103 H26 4X
KWRUL18 H2 4X KWCR104 H27 4X
KWNR22 H3 4X KWNR110 H28 4X
KWNL24 H4 4X KWNR111 H29 4X
KWNR25 H5 4X KWNR113 H30 4X
KWNR36 H6 4X KWNL144 H31 4X
KWNR27 H7 4X KWNR149 H32 4X
KWNL41 H8 4X KWNO150 H33 4X
KWNR46 H9 4X KWNO153 H34 4X
KWNR49 H10 4X KWNR155 H35 4X
KWNR55 H11 4X KWNO156 H36 4X
KWNL59 H12 4X KWNR157 H37 4X
KWNO84 H13 4X KWNO158 H38 4X
KWNR86 H14 4X KWNR164 H39 4X
KWNR88 H15 4X KWNR165 H40 4X
KWCR89 H16 4X KWNR166 H41 4X
KWNR90 H17 4X KWCR167 H42 4X
KWCR91 H18 4X KWNR169 H43 4X
KWCQ092 H19 4X KWNR170 H44 4X
KWNR94 H20 4X KWNR171 H45 4X
KWNR97 H21 4X KWCR173 H46 4X
KWCO098 H22 4X KWNR174 H47 4X
KWNR100 H23 4X Atlantic H48 4X
KWNR101 H24 4X Superior H49 4X
KWNO102 H25 4X Gui Valley H50 4X

Table 2. LC/MS/MS instrument condition.

Parameters Condition
Tandem mass spectrometer Quattro micro, Manchester,UK
HPLC S2100, system, Germany

Column Aqua Cig, 2 x 250 mm, 5 u (Phenomonex, USA)
Flow rate 200 pL-min”

Injection volume 20 pL

lonization type Electrospray (Positive ion mode)
Source temperature 120T

Probe temperature 240C

Collision gas pressure 8 x 10* Torr

Collision energy 45 V

Table 3. Multiple reaction monitoring (MRM) method parameters for acrylamide.

MRM transition Collision energy (eV) Dwell time (s) Delay time (s)
71.75 > 54.56 10 0.4 0.01
74.75 > 57.75 10 0.4 0.01
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Table 4. Changes in glucose contents of 47 potato lines at harvest, after cold storage at 4°C, 8C for 4 months, after reconditioning
at 20°C for 2 weeks, respectively.

Glucose contents (%, fresh weight)

Clones & cultivar At harvest . - — -
After coldstorage (4C) After coldstorage (8°C)  After reconditioning (20°C)
HA1 0.13 gh* 0.23 cdefghijkl 0.16 g 0.19 nopgrs
H2 0.18 Imno 0.31 nop 0.23 opq 0.23 uvw
H3 0.09 bcd 0.24 defghijkim 0.14 ef 0.12 abcde
H4 0.16 ij 0.32 opq 0.18 hi 0.23 uvw
H5 0.11 defg 0.24 defghijkim 0.15 fg 0.13 bcdef
H6 0.09 abc 0.25 ghijkimn 0.12 cd 0.11 abc
H7 0.08 ab 0.18 abc 0.07 a 0.11 abc
H8 0.09 abc 0.27 ijklmnop 0.20 ijkl 0.11 abcd
H9 0.11 defg 0.18 abc 0.16 gh 0.14 defghijk
H10 0.13 fgh 0.20 abcdefg 0.16 gh 0.16 ghijkimn
H11 0.15 hi 0.32 opq 0.24 pq 0.25 vw
H12 0.11 defg 0.33 pqg 0.22 mnop 0.25 vw
H13 0.07 a 0.19 abcdef 0.07 a 0.09 a
H14 0.16 ij 0.25 ghijklmn 0.19 ijk 0.17 jklmnop
H15 0.11 cdef 0.18 abc 0.12 cd 0.14 cdefghij
H16 0.09 bcd 0.15 a 0.12 cd 0.11 ab
H17 0.11 defg 0.18 abc 0.12 cde 0.13 bcdefg
H18 0.16 ij 0.27 ijklmnop 0.19 ijk 0.17 ijklmnop
H19 0.20 mno 0.31 nop 0.22 mnop 0.23 uvw
H20 0.19 Imno 0.29 kimnopq 0.21 Imno 0.22 stuv
H21 0.18 klm 0.21 abcdefgh 0.20 jkim 0.21 grstu
H22 0.15 hi 0.24 defghijkim 0.19 ijk 0.16 ghijklmn
H23 0.16 ijk 0.25 fghijklmn 0.22 mnop 0.19 nopgqrs
H24 0.10 cde 0.23 bcdefghijk 0.13 de 0.13 bcdefgh
H25 0.16 ij 0.25 defghijkim 0.18 hi 0.18 mnopgr
H26 0.17 jkl 0.23 cdefghijk 0.19 ijk 0.19 nopgqrs
H27 0.13 fgh 0.21 abcdefgh 0.16 fg 0.15 fghijkim
H28 0.12 efg 0.23 cdefghijk 0.19 jj 0.15 efghijkl
H29 0.10 cde 0.18 abcdefghi 0.18 hi 0.12 bcdef
H30 0.11 defg 0.23 cdfghijkl 0.19 ijk 0.13 bcdef
H31 0.20 o 0.25 efghijkimn 0.23 nopq 0.23 uvw
H32 0.19 Imno 039 r 0.20 jkim 0.28 wx
H33 0.13 fgh 0.19 abcde 0.15 fg 0.16 hijkimn
H34 0.19 Imno 0.32 opq 0.21 kimn 0.23 uvw
H35 0.15 jj 0.23 cdfghijk 0.19 ijk 0.17 ijklmno
H36 0.18 kimn 0.29 Imnopq 0.23 pq 0.20 opgrst
H37 0.151i 0.19 abcd 0.16 ijk 0.22 tuv
H38 0.10 cde 0.17 ab 0.09 b 0.14 bcdefghi
H39 0.12 efg 0.20 abcdefgh 0.15 fg 0.13 bcdefg
H40 0.09 abc 0.15 abc 0.11 bc 0.12 abcde
H41 0.10 cde 0.22 bcdefghij 0.12 cd 0.13 bcdef
H42 0.12 efg 0.21 abcdefgh 0.14 ef 0.14 bcdefghi
H43 0.13 fgh 0.23 cdefghijkl 0.15 fg 0.15 fghijkim
H44 0.20 no 043 r 0.24 q 0.33 x
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Table 4. Continued.

Glucose contents (%, fresh weight)

Clones & cultivar At harvest a S 5
After coldstorage (4C) After coldstorage (8°C)  After reconditioning (20C)
H45 0.18 Imno 041 r 0.22 nop 0.36 xy
H46 0.18 Imno 047 s 0.24 pq 0.38 xy
H47 0.19 mno 0.37 qgr 0.22 nop 0.32 x
H48 0.14 hi 0.58 t 043 s 0.46 xy
H49 024 p 0.76 u 0.69 t 0.61 z
H50 0.13 gh 043 r 030 r 0.31 x

*Means within a column, followed by a common letter, are not significantly different at the p < 0.05 level by Duncan’s multiple range

test.
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(Table 5).
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Table 5. Changes in acrylamide contents of 47 potato lines at harvest, after cold storage at 4C, 8°C for 4 months, after reconditioning

at 20°C for 2 weeks, respectively.

Acrylamide contents (ppb, dry weight)

Clones & cultivar At harvest - - — -
After cold storage (4C)  After cold storage (8°C) After reconditioning (207C)

H1 519 w* 1253 kimnop 836 o 772 s
H2 783 z 1140 jk 928 st 753 rs
H3 371 st 1154 jkim 746 k 565 k
H4 555 y 1365 opq 959 stu 573 Kkl
H5 399 uv 1277 Imnopq 752 Kl 595 |
H6 382 tu 1282 Imnopq 759 | 703 q
H7 158 de 463 ab 259 ab 168 ab
H8 344 qr 1397 Imnopq 863 par 422 ef
H9 233 i 855 gh 438 def 467 g
H10 372 st 1111 jk 499 f 417 e
H11 606 y 1889 s 1023 uv 759 rs
H12 618 y 1423 q 1001 u 843 t
H13 143 b 442 a 226 a 159 a
H14 284 k 1146 jkim 621 h 578 kI
H15 152 cd 787 efgh 445 e 426 ef
H16 134 a 500 abc 305 bc 236 b
H17 202 gh 606 bcd 457 ef 315 cd
H18 337 pq 954 ij 843 pq 668 op
H19 415 v 1713 r 905 s 623 m
H20 393 u 1416 q 703 j 529 hi
H21 355 rs 1380 opq 768 kmn 691 q
H22 256 j 1200 jkimn 577 hi 524 hi
H23 363 s 1302 mnopq 789 no 713 qr
H24 313 no 712 defg 500 f 424 ef
H25 355 rs 1207 jkimn 779 mn 741 r
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Table 5. Continued.

Acrylamide contents (ppb, dry weight)

Clones & cultivar At harvest - - -
After cold storage (4C)  After cold storage (8 C) After reconditioning (20C)
H26 383 tu 1197 jkimn 974 t 531 hi
H27 320 op 893 h 691 jj 596 |
H28 304 mno 1105 jk 887 rs 526 hi
H29 302 Imn 931 hi 721 jk 643 n
H30 334 pq 1052 jj 842 p 664 o
H31 290 klm 1434 q 520 fg 547 j
H32 562 y 1416 q 879 qr 963 uv
H33 238 gh 637 cde 411 d 363 de
H34 538 x 1368 opq 1094 vw 1127 vw
H35 285 ki 1233 kimno 498 f 558 jk
H36 527 wx 1437 q 1192 w 1211 v
H37 154 d 727 defg 511 fg 443 f
H38 180 f 642 cdef 431 de 356 d
H39 227 i 793 fgh 479 ef 505 h
H40 146 bc 480 ab 363 c 294 ¢
H41 189 f 611 bcd 401 cd 323 cd
H42 255 h 787 efgh 458 ef 496 gh
H43 197 f 612 bcd 405 d 318 cd
H44 572y 1406 pq 988 tu 926 u
H45 626 y 1315 nopq 1100 v 1035 uvw
H46 337 pq 1727 r 683 i 701 qr
H47 352 Imn 1179 jkimn 764 Im 888 tu
H48 286 g 3143 u 1461 y 1543 x
H49 224 ef 3745 t 2745 z 2032 y
H50 455 j 2047 s 1286 x 1191 w

*Means within a column, followed by a common letter, are not significantly different at the p < 0.05 level by Duncan’s multiple range

test.
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Fig. 1. Correlation between acrylamide formation and glucose
concentration after 8°C storage.
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