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Abstract

The chemical components of 5 domestic wheats(Kru, Suwon 257, Eunpa, Chokwang and Tapdong),
Australian standard white wheat(ASW) and dark northern spring wheat(DNS) were determined in
terms of amino acids, sugars and minerals for whole wheat and white wheat flour of 70% milling yield.
The protein content of whole Eunpa and Tapdong was approximately 15%, and reduced its content
approximately 1% after milling compared to that of whole wheats. The high levels of glutamic acid
and proline were observed in domestic wheats. The limiting amino acid of domestic wheat was higher
than that of ASW, but lower than that of DNS. Especially, Suwon 257 and Tapdong exhibited the
higher limiting amino acid content than other domestic wheats. Glutamic acid and proline content
increased, while lysine and threonine was decreased after milling. In general, whole wheat exhibited
the higher levels of arabinose and xylose, and the lower level of glucose than flour. The results also
showed domestic wheat contained the higher amount of arabinose and xylose than the foreign wheats.
Domestic wheat and flour possessed the higher amount of mineral such as P, K, Na and Ca than ASW
and DNS, while Al and Si were similar to others.
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Table 1. Instruments and operating condition for HPLC

Instrument  Jasco PU-980 pump
Jasco HG-980-30 high pressure
grdient module
Jasco 851-AS autosampler
Jasco UV-975 UV/VIS detector
Jasco 807-IT integrator
Column oven(40°C)
Column Waters pico-tag column(3.9 X 150mm, 4um)
UV range 254nm
Mobile phase Eluent A : 0.14M sodium acetate trihydrate
0.05% triethylamine
1L HPLC grade water
(pH 6.4 with phosphoric acid)
Eluent B : 60% acetonitrile
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t}. T} glacial acetic acidZ 1001 3 7}3k3 1-methyl-
imidazole 20011} 2ml9] acetic anhydrideS Qo] A-&
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Table 2. Instruments and operating condition for GC

GC Hewlett packard 5890 plus series II

Column DB-225 fused silica capillary column
(J & W Scientific Inc. Folsom CA)
30m long X0.25mm LD
0.25um film thickness

Oven tem. 220°C

Injector 275°C

Detector Flame ionization detector(300°C)

Carrier gas Helium(1ml/min)

Split ratio 50:1

Table 3. Operation condition for ICP

Power 1 KW for aqueous
Nebulizer pressure 3.5 bar for Meinhard type C
Aerosol flow rate  0.3L/min

Auxiliary gas 0.3L/min for multielement analysis
of aqueous solutions
Cooling gas 12L/min

Table 4. Crude protein contents of various wheat va-

rieties (%)

Varieties Whole wheat Flour”
Kru 14.63 13.84
Suwon 257 12.40 1141
Eunpa 15.53 14.19
Chokwang 13.87 12.65
Tapdong 15.05 14.42
Woorymil” 11.97 9.85
ASW? 9.98 9.06
DNs? 14.23 13.22

UFlour yield : 70%

Mixture of various wheat varieties
® Australian stanadard white wheat
“Dark northern spring wheat
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Table 5. Amino acid composition of various wheat varieties”

Varieties Flour Whole wheat
Amino acid Suwon Eunpa Cho- Tap- Woory Suwon Cho- Tap- Woory
0 S Kru 67 ) dong mil ASW DNS Kru %57 Eunpa ) dng mil ASW DNS
Aspartic acid 246 301 266 3 323 240 163 247 166 47 445 27 286 31 4 298
@507 (34D (243 (383) (28 (29) (@3 (@4 (1M (15 2179 (3 @6) U4 UM )
Glutamic acid 2312 2756 3474 3101 3677 2443 1939 3103 2361 2669 3218 2604 3114 2414 1980 295
(2353) (31.25) (31.66) (31L53) (3239) (3050) (203D (30.75) (AT) (3066) (061) (2028 (2897) (2004) (2851 (2804
Serine 482 401 466 441 489 31 35 45 454 418 460 2 476 31 37 501
(491) (45%5) (425 (448) 431) (464 (463) (451) (A7) (8 (429) (3% (442) (456) (458) (475)
Glycine 409 33 413 3 59 317 24 30 426 48 4B 21 483 R 213 40
(416 (31 @B7 (36 Gl (3% (419 (38 (448) (4700 (406) (304 (449 (408 @GO (464
Histidine 28 28 313 B 20 A7 12 2 313 217 306 A6 35 60 20 M2
(293) (259 (28%) (262 2% @7 @71 (280 (330 (19 (286 (23D (@8 (12) G®) G2
Arginine 416 342 %5 272 367 303 %7 398 m 423 424 4} 500 313 301 510
423 (38 @B60 (7 (B2 G (366 (B9 (496) (488) (396) (480 (460) (376) (4H) (AU
Threonine 29 24 2% 20 297 281 20 26 33 X4 MWW 25 W B 22 3B
2% @M @6) @™ (262 (289 G13 QRN (3300 @27 (278 (309 (B0H (30D (3200 (321
Alanine 370 28 35 31 369 303 303 366 413 386 3% 376 437 3% 299 451
i @GmM G2 (32 G (3P (B 43) (363 (434 (445) (368) (423 (4060 (403) (432 (42
Proline 1422 1,127 1468 1239 1464 1,007 84 1327 1233 1,028 1319 1127 1310 983 86 1248
(1447) (1278) (1339) (1263) (1289) (1257) (1245) (1315) (1298) (118) (1231 (1268) (1218 (11.82) (1192) (11.84)
Tyrosine 454 340 481 360 432 301 n 344 21 334 385 309 157 299 257 397
(462) (386 (439 (368) (38l) (376 (3%) (341) (44 (38 -(360) (B34 (426 (@60 @72 G
Valine 540 46 513 409 507 3B 360 480 5% 41 500 460 543 401 346 518
(540) (483) (468 (478) (447 (8D (120 @B G6H (2D 46D (62D (GK6) 48 (G 49
Methionine 224 186 210 202 210 163 164 206 192 170 176 172 208 163 146 208
(228 @1) (19 (129 (1 W @3 Cw 20:? 1% 306 (019 08 1% @10 09
Cystine ¥ 49 % 62 58 42 36 46 9 51 43 3B 42 43 2 46
(078 (056) (050 (038) (051) (053) (052) (046) (042) (059) (041) (039) (039 (0520 (042 (043
Isoleucine 475 38 463 421 460 337 306 427 430 368 432 380 446 339 25 434
(483) @3 (W 4B 40k @2) 43 42) (453) 42%) (M) 427) (414 4’ 12 (12
Leucine- - 910 n 81 815 917 678 - 616 &2 861 M 81 769 908 679 5% 864
: (92 (813 (813 (813 (808 (846) (87N (83 907 @) (7B @64 (B4 @Bl6) B2 819
Phenylalanine 655 511 674 596 671 483 430 613 617 525 618 556 660 480 423 626
667 (79 (615 (608 (GI) 63 (613) 60 (650) (605 G7D 626) (615 G 6G11) (X
Lysine %6 200 240 212 249 202 18 250 293 21 27 290 324 246 227 334
(260) (230 (219 @17 (226 (2520 (269) (249 (B (36 @7 (B2 @0 @9) (2D @17
Total 9825 8818 10966 984 11,359 802 6994 10071 9529 9261 10662 8914 10836 8294 6940 10560
U’mg amino acid/100g wheat
D94 ratio
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Table 6. Sugar composition in various wheat varieties
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o] aste ZAoR 23 U wl{-REe 74 o
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L 7 gl ko] HE5E e & AR
ot 2] 9JtH23). Arabinoxylang] 74 =3¢l arabinose2}
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3ek-2 arabinose?] 3 B}k Tk oo Alg o]
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oA A Jeltth E24] wE xylosed] #2069
~1.71%2] M9 & B, ASWH P & ghe B
st B9 3 UrE] arabinoxylose®} xylosed] 3
vlwabd T4 kel wlny FA el
. =% glucose®] gHau] 7} oh& A el v &) A
=2 32 vehllEed ol vl f-d FfE o
AR 7t o7 ALz o AAC424).

dr o L oae
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43 U e 7714 %S Table 79 et

(Molar ratio)

1)

. Flour Whole wheat

Vreties S Cho- T Wi S Cho- Tap- W
Sugars UWon 0- Tap- Woory 3 0 UWOn o~ Tap- Woory-

Kru 57 E kwang dong miP ASW” DNS Kru 057 Eunpa kwang dong il ASW DNS
Rhamnose 068 071 059 073 062 080 08 08 02 019 025 018 015 03 023 05
Arabinose 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Xylose 137 117 137 134 124 146 110 114 188 15 152 174 14 1M 146 14
Mannose - - - - - B - 031 - - - - - - - -
Galactose  — - - - - 043 - 053 - 0271 - 029 oAU - 051 037
Glucose 11006 11457 9196 10559 10290 9664 15945 11554 3549 2883 3402 3430 2709 5370 3315 30.72

YFiour yield: 709, PMixture from various wheat varieties, 9 Australian standard wheat, "Dark northern spring wheat
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Table 7. Mineral composition of various wheat varieties (mg%)
Samples K Cu Fe Mn Al Si Ca Zn Na Mg P
Kru 1891 02243 1344 1.116 0.0981 00144 1194 01239 8330 06269 124.7
Suwon 257 2116 0182 1388 1302 0.0383 00145 11.20 -0.12904 8514 04231 1131
Eunpa 1725 01952 1414 1158 00011 00152 1519 0.1198 5836 03913 1143
Whole Chokwang 1835 02019 1.449 1216 00731 00140 1170 0.1266 6.776 04326 121.2
Tapdong 1787 01665 1409 1.299 01219 00177 1439 0.1079 7351 03894 1117
Woorymill’ 1716 01517 1183 1434 01560 0.0168 1192 00845 7325 04138 1304
ASW? 1416 01089 09808 1.136 01026 00153 1000 0.0460 8720 02923 735
DNS? 1643 01469 1262 1635 0.0680 00438 1264 0.0818 8515 0438 117.3
Kru 48.03 0.0874 04436 0.2591 01354 0.0127 5972 0.0391 4247 0.0934 3721
Suwon 257 3971 00636 03604 01902 0.1417 00111 5075 00278 4241 00869 24.80
Eunpa 3427 00710 04020 01667 01378 00134 6.115 0.0285 3957 0.0891 2842
Flour Chokwang 4093 00757 04453 02449 01575 0.0124 5944 00347 5159 0.0891 3258
Tapdong 3755 00682 04088 0.2019 0.1600 0.0121 6366 00200 4.034 01083 29.46
Woorymil” 4476 00315 05039 0.2587 01232 0.0163 4502 00277 4558 01210 3836
ASW? 3673 00466 03834 03257 02357 00121 5048 0.0183 4153 01040 ~ 24.28
DNS? 3694 00383 0408 0.2651 0.1299 0.0130 4553 0.0298 4650 013%0 39.23

YMixture from various wheat varieties, ?Australian standard wheat, 9Dark northern spring wheat
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