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Abstract

The amino acid pattern of embryo and endosperm of brown rice different in specific gravity was

investigated using Jinheung (local leading temperate variety) and IR667-Suweon 213 (high-yielding

newly bred tropical variety).

1. Embryo of IR667 (higher protein rice) showed lower protein, and lower lysine or essential

amino acid per protein than that of Jinheung (lower protein rice).

2. In both embryo and endosperm nitrogen recovery as amino acids was highest in middle class

of specific gravity and lowest in low class indicating that abundancy of non-protein nitrogen in low

class and decomposition of amino acids by starch in high specific gravity class.

3. In both embryo and endosperm IR667 showed abundancy in order of glutamic acid, aspartic acid

while Jinheung showed glutamic acid, arginine, suggesting varietal difference in nitrogen metabolism.

4. In both IR667 and Jinheung least amino acid was histidine and next leucine in embryo but

histidine and next threonine in endosperm, suggesting organ difference in nitrogen metabolism.
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BHIEE : rrslESl A A 5158 IR667(KE 2
13)7 EEFFEEmMfES ERE HEJ2 BAEISA X
*E W dede KIFEE SMcd UnixE FAz
BEE T @ o) ¢ 40mesh = $-af3te] 70°C BHER
ol A 2453R KB amino B Sl FERAE .

ota| i Ay R - 50mg & FE3Est 100mg o R E 7
71 pyrex Al J(RE 7mm, 70| 20cm)e] Y3 2ml 9
6NHC1 ¢ ¥o] 2td8 A4l )& dry ice-ethanol B4 %
o &7} HCleo] d¥o AEERE . FiA A
EE0 oFRe] £ Ao RRERTY B S &
Bargloh. 110°C+2°C 9] BMmBA USMKRETF 3

HREZEF 30ke BF 4 B olvixg @

13)

4 AEBE A2 mKSMEE #®E humine ¢ Bk
3 At fEH ol MBS }(tyrosine 3} phenylalanine
o] iz WMEKte = F4¢). flash evaporator =
40°C oA Ax2AF ¥ 2ml 8 FH4E st 14 A
ZA 71715 AW dh-E-¢ F 5ml S KB (pH 2.2 sodium
citrate buffer)& stz ]9 0.5m/ & °lv] K HE
4r ¥ 23(Hitachi model KLA-3B)o] Y ¢l t}.

obul A4 HRiE-S AREROEERE(HS obelb(Hitachi 4
#r manual) Bit: 9 pitole] xfEe pH3.259 citrate
buffer 3 75%, =3 pH 4.25 buffer 2 10057 k%
R resin(No.2612)2 2 FRIF KE(IX500 mm)E &
BAA sEY o WEY aminofge pH5.28 citrate
buffer € 604/ K4 fEA resin(No. 2611)0] FeiE=
BEGEX100mm)E EBAA S REKe

Table 1. Amino acid content of brown rice in different specific gravity gradation
(6N HCI hydrolized for 24 hrs at 110°C)
(mg/100 g dry weight at 70°C for 24 hrs)
Variety ] IR667-Suwon | Jinhung |Fao®
Grain part \ Embryo { Endosperm , Embryo l Endosperm Brown
Specificgravit’ | L | M | H | L M | H| L | M| H|L]|M]|H|r

Isoleucine 2770 549, 439 377| 461 243) 446/ 747 621] 324] 337 290 300
Leucine 683 1053] 996 845 896 548) 1041} 1508 1273 694 724 637 648
Lysine 1579, 1153| 1284 322 245 288 1648 1763 1778 287 264 241 299
Methionine 40 136 109 91 46 46, 85 121} 121 34 46 30 183
Cystine 85 187 161 65! 43 40' 195 360, 222 30 42 26 84
‘Threonine 1081 1113 911, 2927 274} 23¢ 781 1123 1007} 262 245 217, 307
Valine 1112 1230, 1239 480} 520 437] 992! 1434] 1436 374 390 352 433
Arginine 862] 1579 1453, 641‘ 822 462 1918 2218 1766] 601, 853  5C8| 650
Histidine 276) 394] 346| 222 226] 148 <48 698 697 1% 154] 140 197
Alanine 1838/ 1602 1537, 514; 536, 480 1306, 1757| 1624] 412| 457 388 474
Aspartic acid 2204, 1909 1970, 974/ 1027} 748/ 1798, 1981 2085 785 721} 751 808
Glutamic acid 24300 2790 2601 1639 1700 1411} 2347, 3299 2971 1250{ 1296 1166 1622
Glycine 1735\ 1502 1426/ 404 415 394 1259 1624 1503 346 261, 310 393
Proline 862 992( 986, 421 457 320, 759 1100{ 1031 315 321] 270 369
Serine 1306] 1089 1037) 372 374 330/ 867 1305 1184, 315 307 279 427
NH; - 3000 295 235 338 242 136 266, 278 315 213 228 202 —
Total amino acidss 16370 17278 16495 7659 82021 6124| 16356 21038) 19199 6185 6518 5605 7973
“Total nitrogen 9520 3320, 3210| 1590, 1550, 1480 4330 3930/ 3520 1330/ 1230, 1150 1260
Protein* 20940 19750| 19100 9460, 9220| 8810 25760, 23380 20940, 7910, 7320, 6840 7500
Amino acid recovery(%)| 78.2| 87.5 86.4{ 81.0 89.0| 69.6| 63.5 90.0| 91.7 78.2 89.0, 81.9 106.3

® b BN

:L=1.04~1.08 M=1.12~1.16 H=1.20~1.24
: Brown rice without germ
: Ammonia was not included

: Calculated from nitrogen with conversion factor, 5.95
: Phenylalanine (406) and tyrosine (275) were included in total.
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Table 2. Some physiological character of rice

Distri- Embr- |Green |Grain
bution |yo grain |weig-
perc- [perc- |perc- |ht(g)
ent ent | ent | x10°

Variety Specific

gravity

IR667—
Suwon—213

1.20~1.24) 35.0 2.67 0 28.6
1.12~1.16, 12.5 2.900 1.1 26.2
1.04~1.08 4.2 211 24.1] 23.3
1.20~1.24| 84.4 2.31 0 28.7
1.12~1.16] 4.9 2.31 1.2 24.6.
1.04~1.08) 0.9 2.14 54.3 20.4

Jinhung

Aol "Wold FEMIolatn ¥ 4 glow wdebd FE
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FEXY & amino B A& wd(Table 3) IR667S]
fE3o] 4] Lys. Val. Asp. Gly. o] BHES A% B
3}, EAES BFEE ILeu. Leu. Arg. Ser. Cys. € &
% =& amino Bgol EME Rt AN HFd 2
o] EimstAl E3eto} IR667414] methionine gkl IRFol
4] Asp. His. mto} 1#indt #HES Mol Yt FERB
Bel =t BN amino B FEE =te} o=v
Ala. Arg. Asp. Glu. Met. & Bine FBEHE Bz
gl @ sEHhol whel Ee]l Bindte Aol HE
%#%5) amino AR olol wabof ¥l XK
amino B #ME FEse EAAe wrt 5 5
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Table 3. Amino acid pattern of brown rice in different specific gravity gradation
(mg/g N)
Variety I IR667—Suwon 213 ’ Jinhung FAO®
Grain part ‘ Embryo l Endosperm \ Embryo } Endosperm Brown
Specific gravity I L M H } L M H i L M H I L M H rice

Isoleucine 79 165 1377 237 298 163, 103 191 176 244 274 282 238.
Leucine 194 317 3100 532 578 370 240 384 362 532 589 554 514
Lysine 449 347 400 203 223 195 381 449 505 216 215 210 237
Methionine 11 41 34 57 30 31 20 31 34 26 37 26 145-
Cystine 24 56 50 42 28 27 45 92 63 23 23 67
Threonine 307 33 284 184 177 161 180 276 286 197 199 190 244
Valine- 316 370 38 302 337 295 229 365 382 281 317 306 344
Arginine 245 476 453} 403 530 312] 443 564 502 452 703 442 316
Histidine 78 119 108 140 146 100, 127 178 198 117 125 132 156-
Alanine 522 483 479 324 346 324 302 447 461 310 372 337 376
Aspartic acid 626 575 614, 614 €63 505 415 504 592 590 586 652 641
Glutamic acid 690 840 810/ 103C 1097 953} 542 840 843 940 1054 1014 1287
Glycine 493 452 444, 255 268 265, 291 413 427] 260 293 27¢ 312
Proline 245 299 3077 265 295 216] 175 280 293 237 261 224 293.
Serine 371 328 323 234 241 223 200 332 328 237 250 ‘243l 338
NH; 85 89 73 214 156 92 61 71 83 160 185 176

Total 4650 5292 5139| 4608 5257 4140, 3778 5356 5452 4822 5494 5147] *6327
Esse:r};:ialla st'no acid 1380 1631 1601} 1557 1671 1242] 1198 1798 1808/ 1519 1665 1561 2407
E.A.A. percent 29.7 30.8 31.2] 33.8 31.8 30.0/ 3L.7 33.6 33.2] 3.5 30.3 30.3

* : Phenylalanine (322) and tyrosine (218) were included.
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