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The Effects of ultrasonic irradition on germination of mung bean
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Abstract

The experiment was carried out to examine on effect of ultrasonication on the growith of
a mungbean while a mungbean is germinated and io measure amino acid content of a munghean
during its germination.

Mungbean seeds soaked are divided into three groups; the first group was control group,
unireated and naturally germinated. the second was ultrasonic treated group(UTG 1), irradiated
by ultrasonication for 8, 16 and 24min respectively immediately after soaking. the third was
ultrasonic treated group( UTG Il ), irradiated by ultrasonication after 48hr germinating.

The results were as foolows;

Fresh weight, moisture, length of mungbean increased as its germination proceeds. while
dry weight decreased. Ultrasonication tends to inhibit its germination of mungbean and results
in the decrease in weight, length and moisture. Specially ultrasonication had a marked effect
on UTG [I. The longer the time of ultrasomication was, the more was the growth inhibited.

In the control groups, the content of amino acid increased until 72 hours, but after that,
it decreased. of the amino acid determined, glutamic acid decreased marekedly in the cotyledons,
While the opposite was the case with aspartic acid in the hypocotyls. Comparing with the control
groups, UTG 1, the content of amino acid decreased. As the ultrasonic treaed time was incerased,
the concentration of amino acid in hypocotyl cotyledon tended to decreased. UTG 1, the content

of amino acid was lower than control groups, but higher than UTG 1, and the effects of
ultrasonication were similar to UTG T.
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Table 1. Operating Conoitions of the Amino Acid Analysis

Instrument :
Column :
Buffer flow :
hium B, Lithium C)
Analysis time : 2Hrs

Deteion wavelength : 570nm, 440nm

ION exchange column, length 20cm
20ml / hr, (3 BUFFER SYSTEM

Beckman 7300 autonated amino acid analyzer

: lithium A, lit-

Diction method : Beckman 7300 Standard method
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Table 2. Effect of ultrasonic irradlation on Mung Bean durlng germlnation.
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Hypocotyl

Cotyledon Sprout
Addition Heurs F.W DW  Mols ture FW DW  Mois ture FwW D.W Mois ture Length
(G {G) (%> {G) {G) (%) (G) {G> (%> {CM)>
NONE 24 15.20 498, 67.24 1.63
72 12.75 371 70.90 15.75 0.78 9505 2450 448 82.98 5.38
120 10.92 259 76.28 3073 113 96.32 4165 372 86.80 1382
UTG 1 24 15.14 5.00 66.97 142
<8 min) 72 1351 39 70.69 10.19 0.76 9254  24.60 472 81.62 5.18
120 1153 278 7589 26.38 1.04 9605  37.91 382 8597 1357
UTG I 24 14.08 5.04 64.20 1.20
(16 min) 72 13.98 407 70.89 10.10 0.76 9248 2408 483 81.69 520
120 11.09 2.78 74.93 27.43 1.06 96.13 38.52 3.84 85.53 13.53
UTG T 2 14.93 5.44 63.56 1.30
{24 min) 72 14.00 4.10 70.71 10.20 0.76 92.54 24.20 4.86 81.63 5.19
120 11.68 2.86 75.51 27.28 1.02 96.26 38.96 3.88 85.89 13.52
UTG 1 72 13.66 420 69.25 9.03 0.73 9192 2269 493 80.59 452
(8 min) 120 12.33 3.40 7242 24.76 1.04 9580  37.09 444 84.11 1092
UTG I 72 14.26 425 70.20 9.20 0.72 92.17 2346 497 8L.19 424
(16 miny 120 1243 355 71.44 2173 105 95.17 3416 460 83.31 9.31
UTG 1 72 1439 437 69.63 8.40 072 91.42 22.79 5.09 80.53 418
(24 miny 120 12.48 365 70.75 20.51 0.97 95.27 32.99 462 83.01 9.26
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Table 3. changes in the content of jtotal amino acids of mung bean during gesmination in Mone

(mg/100g. D.W)

0 24hr 72hr 120hr

1 2 C H S C H S
Asp 14391 230.37 197.16 42553 622.69 149.66 525.76 675.42
Thr 17541 27132 222.05 243.91 465.96 164.36 263.94 428.3
Ser 55.89 85.30 75.19 61.06 136.25 54.95 63.82 118.77
Giu 183.65 300.95 245.95 140.40 386.35 159.30 134.54 293.84
Pro 38.37 58.16 50.96 39.66 90.62 3791 41.17 79.08
Gly 47.97 62.43 54.64 45.28 99.92 43.96 49.10 93.06
Ala 135.71 185.00 168.59 172.56 314.15 133.98 190.37 324.35
Val 58.38 85.14 74.02 88.17 162.19 58.16 99.33 157.49
Met 10.27 10.16 10.36 9.40 19.76 9.14 13.47 22.61
Cys T T T T T T T T
Ile 50.38 73.52 67.50 69.35 136.85 50.26 76.15 126.41
Leu 92.17 141.92 124.14 93.86 218 92.74 96.62 189.36
Tyr 45.26 64.04 55.64 45.15 100.79 41.98 48.31 90.29
Phe 66.05 99.64 88.72 64.77 153.49 62.85 65.65 1285
Lys 84.65 119.81 97.08 90.09 187.17 72.86 100.80 173.66
His 39.30 56.51 43.27 45.05 88.32 33.46 55.44 88.9
Arg 81.32 122.11 95.40 121.86 217.26 69.15 145.88 215.03
Total 1308.71 | 1966.38 | 1670.67 | 1756.10 | 3426.77 | 1234.72 | 1970.35 | 3205.07

C : Cotyledon H : hypocotyl S : sprout
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Table 4. Changes i
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(mg/100g. D.W)

in the content of total amino acids of mung bean during germination in ultrasoniction T .

8run 16min 24min

24hr 72hr 120hr 24hr 72nr 120hr 24hr T2hr 120hr

S C H S [o} H S S C H s c H s S [ H S ¢ H S
Asp | 20536 | 136.71 | 46551 | 602.22 | 126.14 | 362.60 | 488.74 | 19626 {137.04 | 450.99 | 588.03 | 301.73 | 352.66 | 654.39 | 198.96 | 183.00 | 275.31 | 458.31 [ 106.78 | 248.17 | 354.95
Thr | 238.83] 145.15] 235.65 | 380.80 | 147.98 | 131.18 | 279.16 | 260.47 | 143.22 | 244.36 | 387.58 | 118.04 | 132,57 | 250.61 | 219.88 | 195.39 | 114.02 | 309.41 | 120.20 | 103.14 | 22334
Ser | 77.33] 53.03| 57.36|11039| 4991 { 521010201 | 7258 | 5240 | 57.31 |109.71 | 35.24 | 44.43| 79.67| 7512 | 69.98 | 3468 | 10466 | 4092 | 3028 71.20
Glu | 27227 169.87 | 119.09 | 288.96 | 128.82 | 149.29 | 278.11 | 241.16 |172.25 | 116.88 [ 289.13 | 51.35| 70.18 | 121.53 | 258.89 | 226.97 | 55.08 | 282.05 | 11.20{ 47.95] 59.15
Pro | 5393| 3280| 3571| 6851| 30.19] 2956| 59.75] 4842 3236 3611 68471 1931| 2311| 4242} 4893 46611 1995| 66567 2854 | 1561 | 4415
Gly | 5701} 37.53] 43.08| 8061| 37.44) 36.29| 73.73] 5450 37.53 | 44.14 | 81.67 | 2241} 2852 50.93] 5418 | 4978 24.12] 73.90| 3294 2254 55.48
Ala | 190.46| 11570 174.09 | 289.79| 113.71 | 120.95| 234.66 | 175.68 | 114.14 | 174.30 | 288.44 | 85.63 | 118.04 | 203.67| 169.67 | 159.87 | 81.05 | 240827 97.21 | 76.37 | 173.58
Val | 7970| 5271 8892| 141.63] 50.56 | 51.42| 10098 77.29| 5150 | 87.62]139.12 | 55.14| 67.89{123.03| 7344 | 70.87| 53.02| 12385 4292} 4805| 90.97
Met | 1073} &41| 1158| 1999 5301 755| 1285 668| 809] 1064 1873} 572 898| 1470| 1228| 1010| 683] 17.03| 734 495 1229
Cys| T T T T T T T T T T T T T T T T T T T T T
Ile | 67.58| 4535| 67.82] 11337| 4369| 4662 9031] 65.78| 4567 | 66.69) 112.36| 4357| 5284| 96.41| 64.04| 60.16| 4345|1036 | 3797 3622| 7419
Lev | 12624] 86.93| 8464| 17157| 8176 88.92| 170.68| 12187 | 8535[ 84.77| 170.12| 5512} 73.00| 12812} 121.42| 11516 57.20| 172.36) 69.71 | 47.21} 11682
Tyr | 5095 40.35) 4059| 5094| 3098| 4401| 74.99| 4655( 37.11] 40.77| 77.88] 26.11| 3654| 6265 56.22| 5277 31.66| B8443| 34.89} 2200 | 5689
Phe | 8874 61.29{ 5781) 119.10[ 5558 61.68) 117.26] 87.42{ 6058| 57.90) 118.48) 45.26) 57.67)102.93| 85701 80.99] 46.14) 127.13} 4624 ] 39.00| 8524
Lys | 109.10| 73.60| 89.07) 16267| 67.70| 72.68| 140.38| 103.84| 65.68| 90.02} 155.70| 58.47| 74.00]132.47| 97.19| 91.67| 5870{ 150.37| 6331 | 44.00] 107.31
His | 5398) 3692] 4839] 83531 3360| 3534 69.23| 4856| 3043 48.40{ 7883 3829| 4343| 81.72| 4L19| 4151] 3689) 7840{ 3432] 2543| 59.75
Arg | 10747 69.38] 12957] 19855| 60.60| 67.83| 128.43] 101.02| 68.18| 122.73| 190:91| 72.96| 92.18| 165.14| 10061} 89.57] 72.91| 162.48| 57.08 | 57.05| 114.13
Total{1796.71{1165.95 | 1748.89|2914.84{1064.03 |1 428.23 {2492.26{1708.06 {1 141.53{ 1733.63 | 2875.16 {1034.36 { 1276.03 {2310.39]1677.71 1544.40{1011.132555.53 831.57 | 867.97 11699.54
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Table 5. Changes in the content of total amino acids of mung bean during germination in ultrasonication I

(mg/100g. D.W)

8min 16min 24min
2he 120kr T2hr 120br Tohr 1208r
c H| s| c| H s| c[ = C H] 5| ¢ H] s| c | H s
Asp {20014 | 30820 59834 18821 39128 57949 | 19186 | 34562 | 53748 | 16846 | 39758 | 56604 18152 | 31409] 49561] 167.00] 340588 | 50788
Thr | 198.35 | 20318 40153 199.45| 16124 | 36060 | 17293 | 17152 | 34445 | 16164 | 12343 28507 | 190.50| 157.90| 349.40 15669 11354 | 270.23
Ser | 7559 5274( 12833) 7981| 5060] 13041| 7410| 4456 11866 6592 4143| 107.35| 6687| 4691| 1378] 6445( 4076 10521
Glu | 24893 | 10095 | 35888] 20304 | 8471 28865 | 24271 | 9029 | 33300 | 18886 | 6305 25191 22437 | o244 31681 18499} 5096 | 235.95
Pro | 4885| 3086| 7081 5108] 2836| 7944| 4430| 6505| 10935 4176 21.66[ 6342] 4520 2585 7105] 4193| 2036) 6229
Gly | 5334 3055| 9289| 5744| 3249| 8093] 4874| 3368 | s242| 4625( 43| 6969| 4807( 3404{ 8211 4780 2834| 7LU
Ala | 17172 | 15661 328.33| 19549 | 14061 | 336.10 | 165.96 | 137.56 | 30352 | 14186 | 101.07 | 242.93] 157.73 | 13391| 291.64] 14849 9555 | 244.04
Val | 7584) 7669| 15053 7482| 7358) 14880| 7008| 6883 | 13891) 6279| 6723| 13002| 6994] 6324| 13318 6483| 5B54] 12337
Met | 1142| 965 2107] 1292 730| 2022| 1074| 825| 1899 952 7d0| 1692| 102| 664 1766 9%| 7.2 17.04
cys| | oy |y | T} T} f{ | T T| T]TCT T T} | T] T
De | 6493 5765| 12258} 6523| 5786] 123.08| 6148| 4927| 11075] 5736 S239| 10975| 6036| 46.60) 10696) 5671 | 4455 10166
Leu | 12334| 7452| 19786] 12491| 7090 19581 11907 | 6414 18331 | 10639 | 6501 17140| 11126] 63.13| 17439 10633 | 5635, 16268
Tyr | 5398 3640f 9038| 6345 3747 10092[ 5416| 3087| 8503| 4987| 3050| 8237 5056 3070| 8.26( 4954 | 3075 8029
Phe | 8730| 4859| 13589 8558| 5932 14490 8a12] 4226l 12638 7432{ ss00f 12041 7859| 4036) uees| 7305 4514) 11819
Lys | 10003| 77.99| 17802] 969| 7306| 169.75{ 96.01| 6863 { 16464 | 87.00( 6555 15255 9306] 67.02| 16008 8631) 57.26| 14357
His | 47.77) 4284| 9061| 4294| 5095 9389| 4702 3832| 8534 4264) 4436( 87.00 4509| 3752| 8261 4157 37.87| 7944
Arg | o758[ 11497| 21255 9408{ 9530| 18938 9601 9622| 192.23| 8s03| 9175| 17678 s948{ 9550| 18498| 8317| 8204} 16521
Total | 1659.22 | 1530.38 | 3189.60| 1636.04 | 1415.43 | 305147 | 157940 | 1315.96 |2895.36 | 1389.68 | 1252.94 | 2642.62 | 157562 | 1255.86 | 2781.48 |1382.77 [ 1105.39 | 2488.16
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