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ABSTRACT The purpose of this study was to establish
the optimal growth temperature and to select genetic resources
for production of cowpea sprouts. Seowon was treated
between 15C and 30C at intervals of 3C to investigate
growth temperature. Twelve resources, including Seowon,
IT154149, 1T154153, Tvu7426, and Tvu7778, were used
for cultivating sprouts at a temperature of 27°C. The yield
ratio of cowpea sprouts was highest at 27C (657%), and
was reduced when growth temperature was decreased. The
hard seed rate was lower when the growth temperature was
increased. Vitamin C content was highest at 24C (2.85 mg/g),
ranged between 2.15 and 2.29 mg/g at other growth tem-
peratures, and increased with the length of the growth
period. The inorganic component content of cowpea sprouts
did not vary based on growth temperature, while the amino
acid content increased with increasing growth temperature
between 15C and 24C, and then subsequently decreased
as growth temperature rose from 24C to 30C. IT154153
had the highest yield ratio of cowpea sprouts per genetic
resource (647%), followed by Seowon (615%), and Tvu7426
(608%). Genetic resources with a higher yield ratio had
smaller seeds, a thinner seed coat, and superior germinability.
The inorganic components found at highest concentrations
in the cowpea sprouts were potassium, magnesium, calcium,
sodium, iron, molybdenum, and zinc (in that order). In
comparison to raw seeds, the protein, calcium, zinc, molybdenum,
and iron content in the cowpea sprouts was higher, while
the content of aluminum and boron was lower.
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Table 1. Changes in yield, hard seed ratio and vitamin C content of cowpea sprouts according to the culture temperatures.

Temperature Sprout yield ratio® (%) gerrzz‘;ﬁon Germinability ~ Vitamin C
©) IDC’ 2DC 3DC 4DC 5DC 6DC 7DC 8DC 9DC 10DC  ratio (%) ‘YooK ratio (%) (ms/g DW)
15 243 278 324 362 414 455 485 536 10.3a" 17.3a 2.15b
18 247 288 328 376 432 469 486 552 8.2b 16.9a 2.43ab
21 290 376 458 543 7.9b 6.5b 2.59ab
24 293 380 466 549 7.3b 6.2b 2.85a
27 217 316 453 657 2.5¢ 4.0¢ 225b
30 26 333 476 635 1.5¢ 3.2¢ 2.29b

“Fresh sprout weight/material seed weightx100, *Days cultivation.
*Means with the same letter within a columns are not significantly different at 5% level by DMRT.
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Fig. 1. Changes in whole length, epicotyl/whole length, hypocotyl/whole length, and root/whole length of cowpea sprouts

according to the culture temperatures.
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Fig. 2. Changes in vitamin C content of cowpea sprouts
(freeze-dried power) according to the culture days,
culture temperature 27°C.
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Table 2. Changes in Hunter's color values of cowpea sprouts (fresh) according to the culture temperatures.

L* (lightness) a* (redness) b* (yellowness)
Temp%rature . Cotyle- Hypoco- . Cotyle- Hypoco- . Cotyle- Hypoco-
(L) Epicotyl don iyl Root Epicotyl don iyl Root Epicotyl don tyl Root
15 55 63 61 42 -2.0 -0.6 -3.2 3.9 41 32 21 17
18 57 61 64 42 -3.1 -0.5 -3.2 4.2 43 33 18 17
21 54 62 62 47 -8.1 -2.8 -3.3 3.8 43 31 15 18
24 52 58 61 44 -8.2 -2.1 -5.4 4.2 41 29 20 17
27 55 65 66 46 -53 -2.0 -34 3.6 43 32 13 17
30 59 66 65 50 -5.2 -1.4 -2.8 3.6 41 31 12 18

Table 3. General and inorganic components content of cowpea sprouts (freeze-dried power) according to the culture temperatures.

Temperature % mg/kg
(©) TP P K Ca Mg Na B Al Ti C Mn Fe Ni Cu Zn Mo
15 39.55 123 1.76 023 038 0.09 488 031 030 0.10 10.33 5230 222 10.98 50.96 1.26
18 3852 1.06 1.85 024 042 0.14 288 170 035 0.05 998 5524 229 11.96 5495 121
21 3792 096 1.87 023 046 0.14 3.14 052 078 0.16 9.69 52.59 2.10 11.06 55.94 1.15
24 37.88 1.14 2.00 027 048 0.4 324 414 036 025 10.10 53.97 2.09 12.72 5232 1.03
27 3830 1.09 1.86 023 042 0.4 401 623 042 0.00 991 5227 196 11.43 54.84 0.90
30 3899 1.01 1.98 023 044 0.4 398 481 066 0.04 1033 51.10 1.94 10.83 50.98 0.92

Raw seed 28.66 0.59 1.61 0.10 031 0.06 531 1.65 0.17 0.02 9.44 4733 1.61 6.41 42.13 0.90

Table 4. Amino acid content of cowpea sprouts (freeze-dried power) according to the culture temperatures (1g%).

Tempeara- Aspgmc me"' Serine Gl““’.mc Proline Glycine Alanine Valine Me'thlo- lsqleu- Leucine Tyrosine Phepylala
ture ('C) acid nine acid nine cine nine

15 4,206 746 903 2,692 3,908 599 786 1,018 135 811 1,314 499 1,111 836 1,098 8 1,180 21,927
18 4,667 774 960 2,966 3,909 665 799 1,076 130 894 1,447 553 1,195 896 1,205 89 1,300 23,526
21 4,230 775 967 3,076 4,058 667 865 1,082 150 880 1,454 551 1,193 894 1,228 87 1,270 23,426
24 4,635 857 1,072 3,242 4,407 706 945 1,174 204 953 1,570 579 1,310 949 1,298 92 1,385 25378
27 4,360 773 922 2,657 3,567 608 846 1,071 149 826 1,348 537 1,157 876 1,137 86 1,245 22,163
30 3,593 547 637 1,789 2,551 424 568 753 94 581 865 347 785 771 782 75 848 16,009
Raw seed 2,028 580 759 3296 8,854 660 708 723 16l 636 1,172 442 908 616 1,122 246 1,063 23,974

Histidine Lysine monia Arginine  Total
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Table 5. Changes in yield and hard seed ratio of cowpea sprouts according to the experiment resources.

Experiment 100-seed  Percentage of Sprout yield ratio® (%) Yield N.OH. Germinability
resources weight (g) seed coat (%) »4 CcHY 48 CH 72 CH 94 cH Index g:zlil;n?;lon weak ratio (%)
0)

Seowon 12.58 13.3 226 337 478 615a* 100 0.0b 4.4c
1T104373 13.03 22.9 222 290 407 529b 86 1.8b 2.1c
IT145383 14.71 11.4 244 331 434 552b 90 0.1b 9.4b
IT154149 14.05 12.8 179 215 260 313d 51 37.8a 21.8a
IT145387 20.53 10.0 250 312 383 463c 75 1.0b 20.3a
Jeonnam1 15.78 15.4 237 299 379 472¢ 77 0.0b 15.1a
IT154153 16.22 9.4 267 364 502 647a 105 0.0b 2.6¢
Jeonnam?2 17.22 14.0 234 282 351 435¢ 71 0.5b 18.3a
IT145391 18.62 11.0 243 289 359 434c 71 0.4b 24.6a
IT97K-1042-3 14.07 13.8 224 302 424 551b 90 1.7b 6.2bc
Tvu7426 9.81 13.0 218 323 462 608a 99 0.3b 0.2¢
Tvu7778 12.56 12.2 215 316 444 597a 97 0.3b 0.4c

“Fresh sprout weight/material seed weightx100, *Cultivation hours.
*Means with same letter within a columns are not significantly different at p < 0.05 by LSD test.

Table 6. Changes in whole, hypocotyl and root length, Hypocotyl thickness of cowpea sprouts according to the experiment

resources.

Experiment Whole length (cm) Hypocotyl length (cm) Root length(cm) thi}llgl(:;(s)g:n)
FESOUIEEs 48 CH' 72 CH 96CH 48CH 72CH 96 CH 48 CH 72 CH 96 CH 96 CH
Seowon 5.0 10.4 17.1 1.04 3.03 7.33 2.70 6.40 8.54 2.92
IT104373 42 9.6 14.4 0.87 2.67 5.46 2.28 5.74 7.96 2.68
IT145383 4.7 9.3 15.7 1.04 3.12 6.11 243 5.02 8.37 2.89
IT154149 42 8.0 12.2 0.92 1.82 3.48 1.89 5.02 7.52 3.07
IT145387 4.8 9.3 14.1 1.04 2.26 4.03 2.27 4.09 5.96 3.14
Jeonnam1 5.0 10.0 16.3 1.11 3.04 6.48 2.54 5.63 7.78 2.84
IT154153 6.3 11.5 17.6 1.60 3.63 6.49 3.39 6.75 9.51 3.15
Jeonnam?2 43 9.5 15.8 1.10 2.98 6.08 1.74 5.63 591 2.73
1T145391 4.2 8.4 14.5 1.05 2.42 5.19 1.86 4.63 8.04 2.68

IT97K-1042-3 3.9 8.4 132 0.96 3.03 4.99 1.72 4.10 6.71 2.73
Tvu7426 4.6 9.3 14.8 1.25 2.86 5.25 2.40 5.00 8.00 2.44
Tvu7778 5.1 10.1 14.9 1.36 2.61 4.06 2.76 6.17 9.51 2.90

YCultivation hours.
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Table 7. Changes in vitamin C content and Hunter's color values of cowpea sprouts(freeze-dried power) according to the
experiment resources.

Experiment Vitamin C Cotyledon Epicotyl Hypocotyl Root
resources (mg/g DW)  L* a* b* L* a* b* L* a¥ b* L* a* b*
Seowon 2.00 649 -08 41.7 60.5 2.5 264 639 -1.1 115 46.0 2.7 14.0
IT104373 1.71 612 -3.0 440 642 00 234 63.0 -1.6 139 49.0 33 14.7
IT145383 1.87 602 -19 412 62.8 03 249 643 -1.6 12.1 476 39 15.3
IT154149 1.84 62.0 -0.8 40.0 648 0.7 243 612 -1.0 145 51.6 2.6 13.7
IT145387 1.60 642 -0.8 395 65.7 1.2 23.0 642 03 15.6 49.1 34 15.0
Jeonnam1 1.70 604 2.5 445 672 05 248 62.6 -09 139 474 33 16.3
IT154153 2.27 58.6 -33 457 66.1 -03 295 623 -14 152 494 35 17.8
Jeonnam?2 1.75 604 -1.6 46.1 657 03 253 625 -12 140 462 3.5 15.5
IT145391 1.72 61.0 -1.5 429 69.0 02 254 639 -1.5 150 46.7 3.8 14.8
IT97K-1042-3 1.96 55.8 -1.2 439 67.6 -13 244 63.1 -1.5 115 453 22 14.9
Tvu7426 2.14 56.0 -19 450 663 -14 292 61.7 -22 138 485 24 145
Tvu7778 2.01 569 2.7 483 662 -2.6 365 624 24 134 51.1 23 16.0

% L* : lightness, a* : redness, b* : yellowness.

Table 8. General and inorganic components content of cowpea sprouts(freeze-dried power) according to the experiment resources.

Experiment % mg/kg

Divisi
WIS resources T-C T-P K Ca Mg Na B Al Ti Cr Mn Fe Ni Cu Zn Mo

Seowon 444 396 1.81 021 038 0.09 421 1.77 0.68 246 7.01 613 095 11.18 46.8 75.7
IT104373 404 28.6 1.64 021 035 0.08 3.87 185 032 1.68 855 658 093 938 358 203
IT145383 40.2 282 1.87 0.24 037 0.10 4.08 0.70 037 455 657 652 2.17 883 36.0 20.8
IT154149 414 247 190 023 037 0.09 3.82 228 031 10.19 795 935 5.07 6.73 273 29.0
IT145387 443 26.6 1.70 0.18 032 0.07 3.54 097 022 212 9.17 500 1.05 6.71 258 179
Jeonnaml 43.8 283 134 0.18 028 0.05 3.03 0.00 032 1.85 10.73 57.8 1.03 6.75 26.0 18.0
Sprout  IT154153 443 35.6 125 0.19 0.28 0.07 190 0.00 043 2.74 451 629 1.79 9.52 31.7 292
Jeonnam?2 443 29.2 150 021 031 0.07 199 0.00 027 4.54 11.54 71.8 827 7.58 26.1 113
IT145391 39.7 275 1.63 020 033 0.06 322 049 0.14 1.02 846 542 1.09 7.12 309 23.0
IT97K-1042-3 39.7 32.8 1.51 021 025 0.09 227 0.00 026 042 9.62 51.1 0.86 7.65 32.9 31.8
Tvu7426  39.6 329 1.85 022 043 0.09 274 0.00 0.10 0.51 851 659 0.24 809 37.6 88.0
Tvu7778  40.0 30.8 1.56 0.19 0.33 0.07 423 000 0.20 258 8.57 669 167 9.60 314 813

Mean 41.8 304 1.64 021 033 0.08 3.15 0.73 031 292 842 63.6 2.13 8.14 325 332

Seowon  39.4 28.6 1.39 0.08 032 002 403 000 005 132 675 684 070 4.66 30.5 71.3
IT104373 38.8 225 147 0.10 028 004 5.68 2.75 0.18 0.73 897 573 082 6.13 245 11.1
IT145383 382 22.0 140 0.07 023 005 543 064 0.15 137 633 480 098 3.86 23.6 122
IT154149 39.1 19.4 1.57 0.09 025 0.05 497 1.03 0.16 1.05 7.65 494 099 4.07 155 23.7
IT145387 387 198 1.69 0.10 028 001 4.68 646 092 034 935 440 047 3.56 234 124
Jeonnam! 37.6 19.8 1.46 0.09 028 0.01 3.55 7.77 0.59 0.70 10.88 54.0 0.79 3.12 200 122

Raw 17154153  39.0 250 1.51 0.12 029 001 2.53 645 0.76 028 6.04 517 0.64 4.03 248 87

seed  jeonnam2 382 211 147 0.08 027 001 335 7.01 045 045 10.67 50.1 228 3.67 20.6 8.7
IT145391 382 239 146 0.1 028 001 390 805 0.63 039 824 49.1 078 3.79 24.7 104

IT97K-1042-3 39.3 27.5 1.37 0.10 028 0.01 4.04 744 0.71 1.24 1039 548 1.09 4.07 239 25.6
Tvu7426 393 27.1 146 0.09 033 001 528 508 023 132 949 512 057 324 270 639

Tvu7778  39.1 257 1.60 0.09 034 0.01 577 1.02 0.04 1.60 9.15 46.0 128 451 246 64.6

Mean 38.7 235 149 0.10 028 0.03 422 445 043 1.01 860 535 1.02 436 243 245
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