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ABSTRACT

Sprouting methods improvement from elite mungbean and blackgram varietities/lines
were conducted in 2013-2014 at Chai Nat Field Crops Research Center to develop into sprouting
methods and increased the variation of mungbean and blackgram 6 variety/lines. Seven- stages
of consequence germination and sprouting were studied Follows; (1) 6-hours-soaking, (2) 24-
hours germination, (3) 48-hours germination, (4) 72-hours sprouting, (5) 72-hours sprouting, and
6 hours drying , (6) 72-hours sprouting, and 24 hours drying, (7) 72-hours sprouting, and 48
hours drying. The amount of sprouts produced increased with increasing sprout periods up to
72 hrs sprouting and 48 hrs drying. CNMB 06-02-20-5 and CNBGL 67-1 gave the highest sprouts
weight (6,183 and 6,075 g). It was also found that to 72 hrs sprouting and 48 hrs drying sprouting
method achieved higher protein, vitamin C, crude fiber and chlorophyll contents.
For mungbean line, CNMB 06-02-20-5 gave the highest protein (42.6%) vitamin C (1.8 mg/100 ¢)
crude fiber (11.16 mg/100 g) and chlorophyll contents. (8.07 mg/100 g) For blackgram line,
CNBGL 67-1 gave the highest protein (44.1%) and vitamin C (2.2 mg/100 g) contents. Sprout
period of 72 hrs had the highest GABA, compared to the others. CNBGL 67-1 had GABA of 24.23
mg/100 g which was greater than the others.

keywords: Blackgram,Mungbean, Sprouting methods, nutrition
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Table 1 Moisture strength and germination of seeds mungbean and blackgram

Mungbean Blackgram
seeds characteristic CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5 06-01-40-4 67-1 L3-8
Moisture (%) 11.37 12.01 12.05 12.17 11.98 12.5
Strength (%) 85 83 84 83 85 84

Germination (%) 95 91 94 95 98 96




Table 2 Hypocotyl length and hypocotyl width of sprouts characteristic from mungbean and blackgram

at seven-stages of consequence germination and sprouting

Hypocotyl length (cm.)

Stages of consequence Mungbean Blackgram

germination and sprouting CNMB CNMB CN 84-1 CN CNBGL  CNBG
06-02-20-5  06-01-40-4 80 67-1 L3-8

1. 6-hours-soaking - - - - - -
2. 24-hours germination - - - - - _
3. 48-hours germination - - - - - _
4. 72-hours sprouting 5.8 5.0 4.8 3.7 5.2 4.6
5. 72-hours sprouting and 6 hours drying 6.9 6.7 6.4 6.5 7.0 6.2
6. 72-hours sprouting and 6 hours drying 95 9.6 97 8.3 8.1 73
7. 72-hours sprouting and 6 hours drying 96 99 12.1 11.9 97 9.4

Hypocotyl width (mm.)
Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5  06-01-40-4 67-1 L3-8

1. 6-hours-soaking - - - - - -
2. 24-hours germination - - - - - -
3. 48-hours germination - - - - - -
4. 72-hours sprouting 3.4 35 3.3 3.2 3.8 3.2
5. 72-hours sprouting and 6 hours drying 3.0 33 3.2 2.8 2.8 2.8
6. 72-hours sprouting and 6 hours drying 2.6 3.0 3.2 2.6 3.3 2.7
7. 72-hours sprouting and 6 hours drying 3.1 26 3.0 2.6 3.2 2.1

Table 3 Brix of sprouts characteristic from mungbean and blackgram at seven-stages of consequence

germination and sprouting

Brix (%)

Stages of consequence germination Mungbean Blackgram

and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG

06-02-20-5  06-01-40-4 67-1 L3-8

1. 6-hours-soaking - - - - - -
2. 24-hours germination - - - - - -
3. 48-hours germination - - - - - -
4. 72-hours sprouting 7.2 7.0 6.0 6.4 73 6.4
5. 72-hours sprouting and 6 hours drying 59 56 6.0 6.3 6.2 6.3
6. 72-hours sprouting and 6 hours drying 5.6 5.9 59 53 59 5.2
7. 72-hours sprouting and 6 hours drying a.5 4.6 4.5 4.6 56 52




Table 4 Firmness of sprout characteristic from mungbean and blackgram at seven-stages of consequence

germination and sprouting

Firmness (newton)

Stages of consequence germination Mungbean Blackgram

and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG

06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking - - - - - -
2. 24-hours germination - B } } B} B}
3. 48-hours germination - - - - - -
4. 72-hours sprouting 3.1 3.1 3.0 3.1 3.2 3.1
5. 72-hours sprouting and 6 hours drying 3.0 3.1 3.0 2.4 29 2.5
6. 72-hours sprouting and 6 hours drying 3.0 3.1 29 2.7 3.1 3.0
7. 72-hours sprouting and 6 hours drying 3.0 2.5 2.6 2.7 3.0 2.9
Table 5 Sprout fresh weight of sprout characteristic from mungbean and blackgram at seven-stages
of consequence germination and sprouting
Sprout fresh weight (g)

Stages of consequence germination Mungbean Blackgram

and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG

06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 1,964 d 1,836 cd 1,877 d 1,971 d 1,688 d 1,875d
2. 24-hours germination 1,847 c 2,119 c 2,284 c 2,405 cd 2,049 c 2,011 c
3. 48-hours germination 3,531 b 3,028 b 2,895 b 2,703 ¢ 2,871 b 2,804 b
4. 72-hours sprouting 5,869 ab 5,496 ab 5431ab 5,603 ab 5809ab  5735ab
5. 72-hours sprouting and 6 hours drying 6,135 ab 6,083 a 5,969 a 5,735 ab 6,012 ab 5,936 ab
6. 72-hours sprouting and 6 hours drying 6,383 a 6,141 a 6,077 a 5873 a 6,075 a 6,005 a
7. 72-hours sprouting and 6 hours drying 5,752 ab 5,536 ab 5421 ab 5,333 ab 5,668 ab 5,475 ab
CV (%) 8.3 9.4 9.1 8.8 11.1 9.2

Means in the same column followed by a common letter are no significantly at the 5% level by DMRT

v mungbean and blackgram seed 1,000 g



Table 6 Protein and GABA of sprout characteristic from mungbean and blackgram at seven-stages

of consequence germination and sprouting

Protein (%)

Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 30.96 c 30.66 d 30.61d 32.98 cd 33.02d 31.16 d
2. 24-hours germination 31.85c¢ 30.08 d 31.41 cd 30.33 d 31.75e 32.46 cd
3. 48-hours germination 32.80 c 32.53 ¢ 31.58 cd 34.28 ¢ 35.38 cd 34.65 c
4. 72-hours sprouting 34.74 bc 35.43 bc 3344 b 3874 bc 3285de  34.31c
5. 72-hours sprouting and 6 hours drying 36.16 b 36.29 bc 35.27 ab 40.42 b 39.07 b 38.82 b
6. 72-hours sprouting and 6 hours drying 38.68 b 38.75 b 37.30 ab 4233 ab  4192ab 4047 ab
7. 72-hours sprouting and 6 hours drying 42.57 a 42.32 a 39.65 a 4292 a 44.06 a 42.66 a
CV (%) 6.0 4.2 4.5 4.4 4.8 3.8
GABA (mg/100 g)
Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 5.86 cd 571 cd 5.02d 513 c 6.05 cd 6.69 bc
2. 24-hours germination 340d 321d 3.77e 379d 5.25 cd 6.88 bc
3. 48-hours germination 2151 a 20.6 a 19.65 a 24.23 a 2311 a 20.41 a
4. 72-hours sprouting 8.82 ¢ 8.82 ¢ 740 e 1143 b 8.55 ¢ 7.58 bc
5. 72-hours sprouting and 6 hours drying 1731 b 15.16 b 11.49 b 22.7 ab 1733 b 19.75 ab
6. 72-hours sprouting and 6 hours drying 731 cd 891 c 11.22bc  8.17 bc 4.06d 8.31 bc
7. 72-hours sprouting and 6 hours drying 8.59 c 8.82 c 8.42 ¢ 4.32d 554 cd 9.80 b
CV (%) 13.3 13.4 9.0 12.8 15.1 13.9

Means in the same column followed by a common letter are no significantly at the 5% level by DMRT



Table 7 Reducing sugar of sprout characteristic from mungbean and blackgram at seven-stages

of consequence germination and sprouting

Reducing sugar (mg/100 g)

Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 389 ¢ 543 f 454 f 228 f 241 f 205e
2. 24-hours germination 12.52 f 1501 e 1334 e 10.75 e 247 f 4.23 e
3. 48-hours germination 44.16 e 35.66 d 33.94d 31.3d 25.09 e 22.95d
4. 72-hours sprouting 82.77 a 89.97 a 79543  5334b  60.27b 6262 ab
5. 72-hours sprouting and 6 hours drying 69.80 ¢ 69.78 61.34 c 75.58 a 68.12 a 65.09 a
6. 72-hours sprouting and 6 hours drying 75.95 b 77.58 b 76.62 ab 47.60 c 50.45 c 58.55 b
7. 72-hours sprouting and 6 hours drying 67.12 cd 67.13 c 71.05b 5047 bc  38.18d 374 c
CV (%) 2.6 4.3 4.8 4.2 3.2 6.1

Crude fiber (%)

Stages of consequence Mungbean Blackgram

germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG

06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 519¢ 3.63¢ 331¢ 373 f 495e 481d
2. 24-hours germination 561f 517f 389 f 432 e 6.14d 5.22 cd
3. 48-hours germination 5.67 e 584 e 427 e 538 c 6.37 c 5.56 cd
4. 72-hours sprouting 7.79d 6.10 d 531d 475e 6.38 c 6.52 bc
5. 72-hours sprouting and 6 hours drying 8.22 ¢ 7.65c 6.42 c 572b 6.65 b 7.71 ab
6. 72-hours sprouting and 6 hours drying 8.84 b 8.96 b 8.60 b 576 c 6.37 c 8.09 a
7. 72-hours sprouting and 6 hours drying 11.16 a 10.7 a 11.02 a 6.032a 6.99 a 8.69 a

CV (%) 4.3 4.2 4.4 2.8 25 7.8

Means in the same column followed by a common letter are no significantly at the 5% level by DMRT



Table 8 Vitamin C and Chlorophyll of sprout characteristic from mungbean and blackgram at seven-stages

of consequence germination and sprouting

Vitamin C (mg/100 g)

Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5  06-01-40-4 67-1 L3-8
1. 6-hours-soaking 0.94 1.03 e 1.01d 1.39 b 1.72 ¢ 1.38 cd
2. 24-hours germination 0.74 ¢ 0.83f 1.00 d 1.07d 1.12 f 1.02 e
3. 48-hours germination 1.24 e 1.17d 0.97de 1.21 cd 145e 1.36 d
4. 72-hours sprouting 1.37d 1.28b 1.09 ¢ 127bc  183b 1.64 b
5. 72-hours sprouting and 6 hours drying 1.47 ¢ 121c 111 c 128 bc  155d 1.52 bc
6. 72-hours sprouting and 6 hours drying 1.54 b 1.04 e 1.17b 1.65a 1.68 ¢ 1.63 b
7. 72-hours sprouting and 6 hours drying 1.84 a 1433 1.26 a 1.68 a 2.24 3 19a
CV (%) 1.5 1.6 1.2 4.3 1.7 4.1
Chlorophyll ( mg/100 g )
Stages of consequence Mungbean Blackgram
germination and sprouting CNMB CNMB CN 84-1 CN 80 CNBGL CNBG
06-02-20-5 06-01-40-4 67-1 L3-8
1. 6-hours-soaking 0.09 de 0.06 cd 0.07de 005cd 0.06de 0.04de
2. 24-hours germination 0.13 d 0.08 cd 0.09 de 0.05 cd 0.07d 0.05 de
3. 48-hours germination 0.22 cd 0.09 cd 0.17d 0.13 cd 0.19cd 0.11d
4. 72-hours sprouting 0.24 cd 0.20 c 0.24d 0.18 c 020cd 0.17d
5. 72-hours sprouting and 6 hours drying 243 ¢ 2.23 bc 237 cC 2.28 bc 233 ¢ 220 c
6. 72-hours sprouting and 6 hours drying 5.64 b 482 b 6.46 b 345b 489 b 3.05b
7. 72-hours sprouting and 6 hours drying 8.99 a 7.98 a 7.15a 6.48 a 6.99 a 6.69 a
CV (%) 25 2.6 2.2 23 2.7 3.1




AMARNUIN

(G) 72- hours sprouting (H) 72- hours sprouting and 6 hours drying

1) 72- hours sprouting and 24 hours drying (J) 72- hours sprouting and 48 hours drying of mungbean

(K) 72- hours sprouting and 48 hours drying of blackgram

Figure 1. Procedure of toxic free condo mungbean sprouts (A-K)



