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Cooking Flavor Characteristics of Major Potato Cultivars in China

ZHANG Qianru  WANG Xinxin JIANG Hao”

(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: [Objective] This study aimed to investigate the changes in volatile flavor compounds of different
potato cultivars before and after cooking, providing theoretical support and data reference for parent selection and
cultivar screening in potato quality breeding. [Method] Thirty-four potato cultivars were selected as experimental
materials. The volatile flavor compounds of potatoes before and after cooking were analyzed by gas
chromatography-mass spectrometry (GC-MS), complemented by electronic nose analysis. A flavor evaluation
model was established by principal component analysis (PCA) to identify key flavor compounds and cultivar
specificity. [Result] A total of 50 volatile compounds were identified in fresh potato samples, while 52 volatile
compounds were detected in cooked samples. PCA results indicated evident differences in flavor profiles among
cultivars, with thermal processing markedly affecting both the types and relative mass fractions of volatile
compounds. Electronic nose analysis revealed that ‘Crop60’ ‘Dutch No. 15’ “Atlantic’ ‘ Jizhangshu’ ‘Kexin
No.1’ “Youjinshu’ and ‘Taihe No.9’ exhibited stronger flavor profiles in the fresh state, while ‘ Longshu No.7’
‘Yunshu No.506 ‘ Taihe No.6  ‘Minshu No.6” and ‘Caribou’ exhibited stronger flavor profiles after cooking.
[Conclusion] Distinct differences in volatile flavor profiles were observed among potato cultivars before and
after cooking. Certain cultivars exhibited prominent flavor characteristics. The combined use of GC-MS and
electronic nose can effectively assist potato cultivar screening and quality breeding.
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Table 1 Chemical composition and relative mass fractions of volatile components in fresh potato samples of different cultivars (No. 1~12)
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Table 2 Chemical composition and relative mass fractions of volatile components in fresh potato samples of different cultivars (No. 13~23)

¥ FHRS I 53 50 %
ZES et W/ CASH B nE EH W ¥ OKM Jt&
min 7 Blazer king s s Dakota = Caribou 1B om 5
2-FHE T RE 7.68  96-17-3 0.33 227 234 071  4.19 0.52 1.35 1.87 3,51 1.96 1043
S 25.65 124-19-6  3.06 0.66 537 253 1.28 — — — — — —
- (SN 12.13  66-25-1 1.31 4.12 1.24 395 1.92 0.20 8.90 3.01 2.87 049 282
5 29.42  112-31-2 1.42 0.86 999 513 5.05 — — — — — —
2-F L 5.78  78-84-2 4.92 3.11 4.61 1691 0.30 1.50 3.67 5.34 888 589 0.70
o 2942 112-44-7 — — — — — — — — — —

138



Vol. 44 No. 4 WEHE: PEEEDRERMRERKRSED
17 F AR 5 53 B0 %
Ve G WE/  CAS'S  pE nE EH HoOKM g
min 75 Blazer king spE 5B Dakota L Caribou LB o 5
2- F B TR 534 78-83-1 590 993 503 247 749 — 112 222 144 047 148
2-FJE-1-T B 10.16 137-32-6 — — — — — 1.77 695 1.87 2356 — 291
3-FJE-1-T B 10.02 123-51-3 142 795 1219 136 933 — — — — — —
2-2. K O 22.81 104-76-7 — — — — — — — — — — —
FH i 4.81 74-93-1 — — — — — — 4253 059  11.37 20.12  0.70
Bk 2,3-T 2@ 11.89 513-85-9 1585 16.93 296 1031 — 1779 9.67 929 597 7.30 17.33
2,4- T T 12.12 513-85-9 — — — — — — — — — —  11.29
2-F A HE-5-HIEIR CUlE 28.65 541-02-6 — — — — — — — — — — —
1730 -3- 8.36 616-25-1 — — — — — — — — — — —
3- 1 8.92 584-02-1 — — — — — — — — — — —
i - P 23.07 470-82-6 — — — — — — — — — — —
2-L AR L h 6.66 4401-11-0  — — — — — — — — — — —
TRk 5.53 75-09-2 721 570 1674 371 813 294 607 6.17 201 1.8%8 2.82
2,4-Z F R R b 6.67 108-08-7 — — — — — — 0.52 10.74 093 598 —
1, 1-= R b 9.99 105-57-7 — — — — — — — — — — —
L 2-T it 7.02 106-88-7 — — — — — — — — — — —
ES 28.88 91-20-3 — — — — — — — — — — —
1-98 =+ Py e 35.69 6946-24-3  — — — — — — — — — — —
+Lk 40.41 629-78-7 546 380 7.58 — — — — — — — —
B VA 5T 29.85 630-01-3 — — — — — — — — — — —
PSS
R L Hi 4.69 75-21-8 — — — — — — — — — — —
2,4- I EE O b 13.03  589-43-5 — — — 2575 427 1007 125 170 0.86 1.70 3.56
=AU 6.75 67-66-3 — — — — — — — — 3015 3267 148
BN 32.95 110-82-7 — — — — 1737 510 — — — — —
1-50 % b 10.68 543-59-9 — — — — — — — — — —  13.99
1EF B 13.01 111-65-9 3847 11.81 1605 — — 2027 1.02 1490 463 6.03 —
-y 29.84 112-40-3 — — — — — — — — — — —
IE+ =k 32.95 629-50-5 — — — — — — — — — — —
1E ke 5.50 109-66-0 — — — — — 2897 — — — — —
LT LT 6.66 141-78-6 — — — — — — — — — — —
%R 2638 1119-40-0  — — — — — — — — — — —
LRHR LTE 30.85 103-45-7 — 1561 3.17 253 621 497 135 277 144 1258 6.69
Be2k  2-FEL-1-T I 7R R T 4238 540-42-1 1344 731 310 460 11.00 150 0.60 087  — — 2.09
R ZHR =T 47.43  84-74-2 — — — — — — — — — — —
TR 12.40 105-54-4 — — — — — — — — — — —
LR T e 6.68 123-86-4 — — — — — — — — — — —
6-F3E-3,5- 1% —#%-2-B  15.10 1604-28-0  — — — 1868 1.96 — — — — — —
3-FRAE-2-T W 8.79 513-86-0 — — — — — 3.92 1499 27.62 1450 212 21.72
2,3- T Zfiil 6.14  431-03-8 — — — — — — — 11.05 888 0.80 —
LTES g
2- R il 5.14 110-43-0 — — — — — — — — — — —
L] 5.13  67-64-1 120 993 9.64 136 9.68 — — — — — —
450 5 S e Jo -3 - i 535 4834-58-6  — — — — — — — — — — —
IE=NER 7.02  109-99-9 — — — — — — — — — — —
UN=ES
2-1F 13 J WK TR 21.15 3777-69-3  — — — — 1182 — — — — — —

RN AR R

139



Journal of Food Science and Biotechnology BE 3012025 F 48 | ERS5EVEAREZER

R3 TERMHHEIREERQIMSIBERAMRIILZERSHETRESH

Table 3 Chemical composition and relative mass fractions of volatile components in fresh potato samples of different cultivars (No. 24~34)
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Table4 Chemical composition and relative mass fractions of volatile components in cooked potato samples of different cultivars (No. 1~12)
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S 743 590-86-3 271 691 — 0.84 4.06 — 193 — — — — —
2-F 5 Y 534 78-83-1 — - - — — - = — — — — —
2-FHE-1-T g 10.15 137-32-6  6.83 1125 616  7.16 10.05 518 285 595 1566 346 152 1138
3-HEE2- T 524 104-76-7 — — — — — - — — — — — —
3-HHE-3-TH-1-BE 9.82 763-32-6  — — — 0.47 1.94 - — — 0.66 034  — —
i - Yl e 23.07 470-82-6 ~ — 248 — — — - = — — — — —
FH i 481 74-93-1 — - = 3727 459 - = — — — — —

[EES N
EC 1550 111-27-3 455 —  — — — 3693 7.80 22.16 19.74 1301 839 —
2,3-T % 1189 513-859  — - = — — - = — — — — —
137 47 -3- I 20.55 3391-86-4 — — — — — — 285 — — — — —
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A=Y 6.66 110-54-3 131 557 — 225 1252 038 637 — — 023 0.6l —
W L ht 468 75-21-8 1871 — @ — — — - = — — — — —
2,4- A O 13.03  589-43-5 — — 1.16 — — - — — — — — 0.34
=i 6.75 67-66-3 028 — — 0.84 229 - = — — 043  — —
1EF e 13.03 111-65-9 — — — — — - — — 1.76 149 — —
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Table 5 Chemical composition and relative mass fractions of volatile components in cooked potato samples of different cultivars (No. 13~23)

i B R 5 4 75 4%
BES AR BT/ CASS  pipsg nE EH e 2 KM &
. Blazer king o ., Dakota s Caribou o o .
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Table 6 Chemical composition and relative mass fractions of volatile components in cooked potato samples of different cultivars (No. 24~34)
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Fig. 1 PCA plots of electronic nose sensor response values for fresh potato samples of different cultivars
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Fig. 4 Radar plots of electronic nose sensor response values for different potato cultivars after cooking
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