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Growth Characteristics and Nutrient Content of Cowpea Sprouts Based on Light Conditions
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ABSTRACT We examined the effects of light colors
(wavelength) and light quantities on the yield ratio and quality
of cultivated cowpea sprouts. All light colors resulted in a
lower cowpea sprout yield ratio compared to the untreated
condition (darkness), but were similar in hard seed ratio.
All light colors promoted the growth of the epicotyl and
root when compared to the untreated condition, but limited
the growth of the hypocotyl. White light (458 nm) significantly
improved grade by increasing the lightness of the cotyledon
and the hypocotyl and the yellowness of the hypocotyl. The
Fe content of cowpea sprouts was higher in those grown
under red light (632 nm), and the total amino acid content
was higher for those grown under yellow light (560 nm),
white light (458 nm), and blue light (460 nm) compared to
plants grown in the untreated condition (darkness). The yield
ratio of cowpea sprouts was lower in the yellow light condition
(560 nm) at lower light quantity, but no differences were
observed at other light colors and quantities. The lightness
and yellowness of cowpea sprouts was higher in the yellow
light (560 nm) and red light (632 nm) at lower light quantity,
redness was lower. No significant differences were observed
in the content of normal and inorganic components according
to the light quantities of each light color, except that Fe content
was higher in sprouts grown under red light (632 nm) as
light quantity increased. Total amino acid content was slightly
higher in sprouts grown under white light (458 nm) and blue
light (460 nm) as light quantity increased.
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Table 1. The quantity of light color (wavelength) each part of the culture container.

Treatment

Light quantity (Lux) Treatment method

Color Wavelength (nm) Top of container Bottom of container
White 458 9,150 6,020 12hr lighting/12hr dark
Blue 460 187 126 ”
Yellow 560 5,560 3,760 ”
Red 632 1,820 1,270 ”

Dark (control) -

- 24hr dark

Table 2. The quantity of light color (wavelength) each part of the culture container according to the degree of shading.

Light quantity (Lux)

Light color

0 ;
(Wavelength) 50% shading

75% shading Treaetment method

Top of container Bottom of container

Top of container Bottom of container

White (458 nm) 4210 2,330
Blue (460 nm) 83 55
Yellow (560 nm) 2,690 1,830
Red (632 nm) 850 578

2,190 1,540 12hr lighting/12hr dark
42 30 ”

1,360 950 ”
427 297 ”
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Table 3. Changes in yield, germinability and vitamin C content of cowpea sprouts according to the light colors (wavelength).

Sprout yield ratio (%)P

Light color Non germination Germinability  Vitamin C

(Wavelength) 1 cD” 2 CD 3 CD 4 CD ratio (%) weak ratio (%) (mg/g DW)
White (458 nm) 253a" 360ab 482ab 621ab 1.9a 4.7a 2.46ab
Blue (460 nm) 257a 366ab 493ab 626ab 0.4a 4.4a 2.70a
Yellow (560 nm) 230a 329b 435b 575b 0.7a 3.5a 2.89a
Red (632 nm) 228a 346ab 465ab 605ab 2.6a 2.8a 2.57ab
Dark 242a 391a 524a 707a 1.2a 3.5a 2.04b

”Fresh sprout weight/material seed weightx100, " Culture days

"Means separation within a columns are not significantly different at p < 0.05 by LSD test.
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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 light colors (wavelength).
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Table 4. Hunter’s color values of cowpea sprouts (fresh) according to the light colors (wavelength).

Light color L (Lightness) a (Redness) b (Yellowness)
(Wavelength)  Epicotyl Cotyledon Hypocotyl Root Epicotyl Cotyledon Hypocotyl Root Epicotyl Cotyledon Hypocotyl Root
White (458 nm) 46ab’ 57a 6la 44a  -12.7b -8.4b -8.2b  2.1a 36a 29b 19a 14a
Blue (460 nm)  42b 53ab 52b 44a  -13.1b -9.5b -9.8b  2.6a 26b 24ab 20a 16a
Yellow (560 nm)  41b 49b 51b 42a  -14.0b -9.2b -83b  2.9a 25b 23ab 17a 15a
Red (632 nm) 39b 48b 49b 43a  -13.6b -9.5b -9.3b 1.8a 27b 23ab 18a 13a
Dark 59a 48b 60a 45a  -2.8a -4.4a -33a  2.5a 27b 38a 12b 15a

"Means separation within a columns are not significantly different at p < 0.05 by LSD test.

Table 5. General and inorganic components content of cowpea sprouts (freeze-dried power) according to the light colors

(wavelength).
Light color % mg/kg
(Wavelength)  cC-p P K Ca Mg Na B Al Mn  Fe Ni Cu Zn Mo

White (458 nm) 385 068 1.79 023 041 0.14 2.01 1.88 9.8 541 230 11.6 54.0 1.15
Blue (460 nm) 384 0.73 1.79 022 041 0.14 2.55 5091 9.6 520 213 108 512 1.19
Yellow (560 nm) 393 089 190 0.22 040 0.13 3.07 3.05 99 582 243 105 523 1.23
Red (632 nm) 384 0.74 191 028 044 0.14 364 419 105 707 251 103 541 149
Dark 36.1 064 1.58 028 039 0.13 4.16 1.55 121 528 124 13.1 50.8 0.64

Raw seed 287 059 1.61 0.10 031 0.06 531  1.65 94 473 1.6l 64 421 090

Table 6. Amino acid content of cowpea sprouts (freeze-dried power) according to the light colors (wavelength) (mg%).

Light color  Aspartic Threo- Serine Glutz}mlc Proline QIy— A'la- Valine Me'thlo- Isqleu— Leucine T)‘/ro— Pheqylala— H{stl- Lysine Am'mo- Af'gl— Total
(Wavelength) acid nine acid cine nine nine cine sine nine dine nia nine
(4?;11]:1;) 4,262 753 910 2,819 3,193 638 858 1,026 135 807 1,337 514 1,115 914 1,133 88 1,108 21,610
(46]30]u§m) 4,182 728 898 2,749 3,009 613 824 997 154 792 1,324 525 1,115 872 1,048 90 1,105 21,027
Yellow
(560 nm) 4,159 742 900 2,820 3,256 648 829 1,053 141 844 1,374 516 1,140 866 1,076 131 1,129 21,624
(63l§e(rilm) 3,368 524 639 1,957 3,124 466 580 739 98 572 875 333 759 827 754 81 784 16,478
Dark 3,887 582 696 1,899 3,162 532 674 992 85 770 1,130 385 869 713 978 164 1,030 18,549
Raw seed 2,028 580 759 3,296 8,854 660 708 723 161 636 1,172 442 908 616 1,122 246 1,063 23,974

S5 Sololiedl T RARE AGOIA Aol REF FAok WY ) ofolitt BaF Tl 4, o
AolA] B aspartic acid T 38874262 me% A W PMFo] HrhH o fed 2O Wt
°Jﬂ4<£~)4 2,028 mev Rtk WO, 53] HMBL Al

S 3ERO] WA 41824262 mele BIGkTh UhEle] A B ol ME WKEN U HUME W

I S A pluamic acidsh proline e A% EFE Al 2 HAIE AP G A
1,899~2,820, 3,009~3,256 mg%= Y=o 3,296, 8,854 UE AAES H3= Table 73 Zho] BBARSE A ANs)- ul zi 4]
mg%Rt e S Lrehick olabe] o] WE FEU el Ao ek Mgl YER Aol glolot, I

o] LS 9 AL WELE FASHH L] HOME A o) A 2,690 Luxell 4] 1360 Lux et 9tch Hleb C G
3 2 PANE, T C UF SUAE JAY  FUZ AN YOI ik o] o U o1
(560 nm) T+ HAE60 nm), AR TP Yo AHE L mE HeelA] Aolzh glglck HAY W] w2 FxLh
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Table 7. Changes in yield, germinability and vitamin C content of cowpea sprouts according to the light quantity on light colors

(wavelength).
. . o/
Light color Light quantity Sprout yield ratio (%) gernI:]i?lI;tion Germinability Vitamin C
(Wavelength) (Lux) 1 cD” 2 CD 3 CD 4 CD ratio (%) weak ratio (%) (mg/g DW)
. 4,120 253a" 391a 539a 692a 0.18a 1.58a 2.50a
White (458 nm)
2,190 250a 375a 506a 675a 0.30a 1.34a 2.52a
&3 250a 387a 542a 713a 0.18a 1.58a 2.43a
Blue (460 nm)
42 272a 398a 572a 735a 0.74a 1.78a 2.44a
2,690 252a 399a 531a 735a 0.70a 1.75a 2.77a
Yellow (560 nm)
1,360 231a 350b 486b 638b 0.15a 1.19a 2.66a
850 229a 352a 474a 670a 0.00a 2.45a 2.40a
Red (632 nm)
427 241a 359a 487a 641a 0.30a 1.34a 2.75a

?Fresh sprout weight/material seed weightx100, ” Culture days
"Means separation within a columns are not significantly different at p < 0.05 by LSD test.
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Fig. 2. Changes in whole, hypocotyl, epicotyl and root length of cowpea sprouts according to the light quantity on light colors
(wavelength).
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Table 8. Changes in Hunter's color values of cowpea sprouts (fresh) according to the light quantity on light colors (wavelength).

Light L (Lightness)

a (Redness) b (Yellowness)

Light color quantity
(Wavelength) (Lux) Epicotyl Cotyledon Hypocotyl Root

Epicotyl Cotyledon Hypocotyl Root

Epicotyl Cotyledon Hypocotyl Root

White 4,120 44a" 56a 48a 54a -142a -8.7a 2.7a -13.0a 30a 25a 17a 26a
(458 nm) 2,190  45a 52a 47a 552 -145a -9.6a  3.0a -118a 29a 24a 16a  23a
Blue 83 48a 55a 48a 59a -13.6a -9.2a 3.0a -10.1a  29a 25a 16a 22a
(460 nm) 42 50a 56a 49a  6la -136a -93a  3.5a 9.a 34a 26a 16a  2la
Yellow 2,690  39b 51b 50a  39b ~-ll4a -10.0a -87b 12a  25b 23a 18a  11b
(560 nm) 1360  45a 58a 47a  58a -129a -7.8a  3.0a -84b 34a 26a 16a  20a
Red 850 38b 48b 48a  43b  -137a 952 -87b 22a  28a 23a 18a  14b
(632 nm) 427 47a 56a 452  50a -134a -93a  4.la -10.6b 29a 24a 182  22a
"Means separation within a columns are not significantly different at p < 0.05 by LSD test.

Table 9. General and inorganic components content of cowpea sprouts (freeze-dried power) according to the light quantity on

light colors (wavelength).

Light color qﬁgﬁgiy % me/ke .
(Wavelength) =\ )" C- P K Ca Mg Na B Al Mn Fe Ni Cu Zn Mo
White 4,120 346 067 176 026 043 0.6 3.06 056 846 759 077 17.1 525 1.62
(458 nm) 2190 348 093 175 025 042 0.10 217 046 847 569 073 114 447 124
Blue 83 339 083 169 026 043 0.1 279 025 826 677 080 162 476 1.38
(460 nm) 42 344 088 191 029 045 0.12 252 039 841 569 070 116 452 130
Yellow 2,600 342 095 174 025 042 0.12 282 153 822 576 067 105 435 127
(560 nm) 1360 346 076 179 025 042 0.13 298 1.12 838 57.1 0.69 100 446 134
Red 850 33.6 088 177 026 042 0.10 275 139 849 90.1 125 104 440 1.28
(632 nm) 427 347 086 1.88 027 045 011 3.19 1.10 880 624 147 110 462 139
2 FEFe]| w2 Zjol7} ulu|sieiet. ghH whAsgal A Alsgof A A= gl AdH R =& f Fe gafo] WottHTable 9).
= Bl sHUE 72 919 W AolE YERA B gl w2 ot Al SRS wiAga HAE-e-
okt ﬂ*“E(yellowneSS)h 7433 (460 nm)of| A “Ful=, Fo| W o ujulsHA Eokar A vitfe] HEs UEh
SHAF(560 nm)of| A el S} Fejo A Feko] iAo R TH(Table 10). thF ofn|ieib2 7F FA o) P = 2jo]7}
) =9kl 71er Aol 2 F9E A} zjo]7h A2 22 Qb weshA|, ARS8 Soll 37} QL= proline
ZAaFol At} M= (redness)= A} MG K FEFo| e WlAEo] 4,120 Lux, AJA39] 83 Luxol|A] 22t 4,154,
AA o R =92 o shliSol s Wk BalolA= =9 3,828 mg%E 50% 7hF FEFo]l W2 A2kt 27 236,
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Table 10. Amino acid content of cowpea sprouts (freeze-dried power) according to the light quantity on light colors (wavelength)

(mg%).

A i, AT TS e T G M I I e P M N
White 4,120 3916 699 806 2432 4,154 575 775 971 121 768 1215 465 1,003 990 1,040 77 985 20,991
(458 nm) 2190 4,018 689 775 2230 1,760 568 741 974 117 749 1,194 465 974 815 998 80 997 18,141
Blue 83 4,055 690 785 2263 3,828 554 768 970 120 758 1,181 459 992 833 990 81 950 20277
(460 nm) 4> 4329 729 810 2229 2,055 577 791 1,021 125 790 1227 475 1,017 839 1,020 88 1,048 19,171
Yellow 2690 3,468 563 666 1,964 2226 492 644 786 105 609 982 376 800 746 809 77 825 16,138
(560 nm) 1360 3,656 588 694 2,047 2,013 523 642 810 99 632 1,003 396 844 815 857 77 888 16,584
Red 850 3,139 522 626 1,940 2,867 464 568 728 96 569 896 342 742 748 780 99 786 15912
(632 nm) 427 3878 675 786 2331 2371 581 756 911 114 722 1,179 457 959 795 971 77 1,007 18,570
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