BB 46(2), 47~53 (2004)
Korean J. Seric. Sci.

25
< dlfil

ofp| Ak 98] 55 TASHe WA 74 A=

3>

=1 =13 _E_J%l

Ze Ay 12

ARES - QAY - A

FUPIE SUARY, I

2rC|e| ofo| At

Varietal Analysis and Quantification of Amino Acid in Mulberry Fruits
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ABSTRACT

To reveal the possibility as a source of functional food and to increase the usability of mulberry fruits, amino acid anal-
ysis with mulberry fruits was carried out with L-8800 Amino acid auto analyzer. We analyzed 16 amino acid com-
ponents including 6 essential amino acids. According to the results, the mean content of total amino acid was 4,640.8
mg/100 g DW. ‘Sabangso(Il)’ showed the highest total amino acid content (6,919.3 mg/100 g DW) among the fifty
accessions tested, whereas ‘Gukkwang’ showed the lowest content (3,389.1 mg/100 g DW). The distribution rate of
amino acid components decreased in the order of Glu (20.1%) > Gly (12.7%) > Asp (12.5%) > Thr (8.2%) > Ala (7.9%)
> Arg (7.5%) > Pro (6.1%) > Ser (6.1%) > Val (5.7%) > Leu (5.3%) > lle (2.7%) > His (2.5%) > Met (0.9%) > Tyr
(3:8%) > Lys (0.7%) > Cys (0.3%). ‘Sabangso(Il)’ showed the highest content in 11 amino acid components, which
were Glu (1,293.2 mg/100 g), Ser (390.2 mg/100 g), Thr (564.4 mg/100 g), His (175.3 mg/100 g), Arg (590.4 mg/100
2), Lys (53.5 mg/100 g), Gly (589.4 mg/100 g), Ala (499.3 mg/100 g), Leu (481.9 mg/100 g), Ile (240.9 mg/100 g),
and Val (407.6 mg/100 g). Tyr and Cys were the highest in ‘Jangsosang’ (70.8 mg/100 g, 19.3 mg/100 g, respectively),
and Asp, Pro, and Met were the highest in ‘Jasan(I)’, ‘Hwansipchosaeng’ and ‘Palcheongsipyung(l)’ (1,098.8 mg/100
g, 364.4 mg/100 g, 68.8 mg/100 g, respectively).
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u) Al §eFe 3-890 (Amino acid calibration mixture,
Ajinomoto-Takara Co., Japan)g ¥]idle] AAMsIATt.
A olu] AL E 16222 Asp, Thr, Ser, Glu, Gly, Ala,
Cys, Val, Met, Tle, Leu, Tyr, Lys, His, Arg, Proe] ZgHglc}.
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a
ool g%l ojul:Ake] Z Ha T 4,640.8 mg/
100 golgdom, ‘ApAaalye] 7% 6,919.3 mg/100 g =
Z ofueAke] Fepol 7P Fohom, 2R A,
Ay o] 22t 6,232.6 mg/100 g, 6,037.6 mg/100 g
2 FUTHE 2). wbd F-2 3,380.1 mg/100 go-& 7}

Table 1. Instrument and analysis conditions for amino acid in
mulberry fruits

Classification Instrument and analysis conditions

L-8800 Amino acid auto analyzer
(Hitachi, Japan)

PHI1, PH2, PH3, PH4, PH-RG,
R-3, C-1, Ninhydrin solution (Wako,
Japan), Buffer solution (Wako, Japan)

Instruments

Mobile phase

Column Ton exchange column #2622SC PH
Column Temp. 50°C
Reaction chamber Temp. 135°C

Giu
20.1%

Asp
T 125%

82%

Fig. 1. Distribution of amino acids in mulberry fruits.
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Table 2. Amino acid content of fruits according to mulberry varieties

Amino acid content(mg/100 g DW)

Accessions

Asp Thr Ser Glu Gly Ala Cys Val Met

Amloesang(I) 626.5 3874 285.9 915.6 662.4 396.6 13.2 260.5 519
Amloesang(II) 400.2 3153 244.1 741.3 5472 332.7 111 218.5 50.4
Baekchunil 3247 2927 231.0 832.6 468.4 276.3 11.1 219.8 55.2
Busa 415.0 465.8 331.1 904.1 773.8 386.8 18.0 297.2 37.6
Cheongilppong 596.7 291.5 221.8 882.1 485.2 299.4 12.4 203.0 37.2
Cheongnosang(I) 826.3 393.0 329.7 1,122.2 5751 4293 13.7 249.0 403
Cheongnosang(II) 576.2 400.9 321.6 961.1 640.1 390.6 16.3 204.9 19.0
Cheonhyunnosang 7229 3473 2734 8713 549.6 332.0 11.3 2515 65.6
Daegajokbaekpisang 693.9 3593 266.1 800.7 5739 387.8 114 240.2 57.0
Daejeongsun 808.5 420.5 3143 797.9 550.5 449.4 12.3 282.8 28.0
Dangsang 7 668.2 507.5 3532 1,069.5 737.8 440.2 127 351.2 40.4
Deokcheonsang 398.3 346.9 268.6 696.7 564.0 379.0 12.0 242.6 54.0
Eoguknosang(l) 874.8 289.9 255.7 1,223.6 380.3 314.4 9.9 205.7 223
Eoguknosang(Il) 616.8 279.6 244.0 944.7 465.8 3438 9.3 204.4 67.4
Ficus 4X 675.1 399.1 280.9 857.9 635.7 361.2 15.5 2727 36.8
Ficus 476.4 476.5 337.0 964.2 632.1 4202 13.7 339.1 37.7
Gakyongsang 591.2 438.2 3322 1,028.1 736.2 399.7 15.7 284.1 40.8
Gukbu 561.7 4259 312.9 982.8 673.0 375.4 14.4 3123 435
Gukkwang 3594 266.8 187.7 654.7 456.9 248.2 11.0 236.7 45.7
Hwachosipmunja 719.5 488.0 360.9 1,078.3 747.4 464.0 16.1 329.8 26.6
Hwansipchosaeng 646.1 363.9 2483 1,151.4 4634 339.1 12.7 2313 31.8
Hwanyoupdaeyoup 383.1 361.6 282.4 737.1 600.7 363.7 13.6 268.3 46.6
Idaenae 1 586.1 360.0 279.4 852.4 573.2 371.0 12.3 246.6 60.2
Jangsosang 657.2 522.7 362.8 1,015.2 741.0 408.6 19.3 369.5 36.9
Jasan(T) 1,098.8 483.6 328.7 1,153.5 732.6 4933 15.3 3277 55.5
Jasan(II) 506.8 362.7 291.8 1,025.1 4749 3289 12.5 251.2 28.6
Jasan(TII) 472.7 3432 265.9 860.2 483.2 303.8 11.0 238.2 25.1
Jeolgokchosaeng(I) 626.9 407.8 2734 892.1 646.0 364.8 12.3 299.8 42.7
Jeolgokchosaeng(II) 603.2 4144 282.6 936.5 635.0 3529 14.3 294.2 37.9
Jeonwon 1(I) 3577 390.2 2875 739.0 673.5 369.7 12.7 254.6 573
Jeonwon 1(II) 362.9 3221 263.9 750.7 569.6 340.0 12.0 223.1 51.0
Jukcheonjosaeng 457.5 457.6 337.9 1,142.9 618.3 4224 13.0 313.6 29.5
Junghosang 544.5 300.0 241.0 1,006.4 4735 283.8 11.1 209.1 424
Kangsun(l) 368.0 310.8 226.3 810.5 496.0 287.5 10.8 2332 47.1
Kangsun(II) 316.3 287.3 2112 747.1 535.6 306.7 11.5 218.6 63.9
Mansaengbaekpinosang(I) 594.9 291.3 231.5 971.5 462.5 286.6 10.6 180.1 26.3
Mansaengbaekpinosang(II) 582.7 3934 2825 930.1 663.7 3423 12.3 2834 475
Palcheongsipyung(I) 527.2 3319 282.0 1,013.0 556.0 376.4 11.4 229.2 68.8
Palcheongsipyung(1I) 557.5 290.6 257.6 981.4 358.7 2923 11.3 192.5 271
Pilipin 1 5348 424.1 327.0 1,015.3 657.6 375.3 13.5 3154 374
Sabangso(I) 961.2 448.8 3347 1,223.6 753.4 427.7 14.7 3251 43.6
Sabangso(II) 836.6 564.4 390.2 1,293.2 918.5 499.3 18.5 407.6 49.3
Sabangso(I1I) 776.5 463.2 349.3 1,199.8 708.8 442.0 17.3 293.7 23.1
Sacheongum 505.8 317.7 234.4 956.2 441.0 313.1 109 197.4 21.7
Sangchonchosaeng 5103 3394 263.3 916.0 469.7 319.2 11.5 231.5 19.2
Simseol(I) 472.7 3725 266.6 746.3 529.9 3345 14.5 260.0 329
Simseol(II) 5153 333.7 248.3 756.0 547.8 348.9 11.7 2282 67.8
Susungppong 4259 4283 287.9 690.5 732.1 370.8 14.0 317.1 524
Suwonnosang 643.5 350.4 253.7 909.4 557.4 313.8 8.7 238.9 68.3
Taejeonjosaeng 661.3 350.6 256.5 922.2 543.4 415.8 11.5 246.9 45.0
Mean 580.5 379.6 284.0 9335 589.4 364.4 13.0 262.6 42.9
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Table 2. Continued

a5

- Q47

LS

Accessions

Amino acid content(mg/100 g DW)

Ile Leu Tyr Lys His Arg Pro Total

Amloesang(T) 109.0 210.2 183 34.4 108.7 306.7 298.8 4,686.2
Amloesang(II) 98.2 190.5 224 259 91.7 269.0 270.7 3,829.1
Baekchunil 108.3 220.8 29.5 23.4 92.2 305.4 2743 3,765.8
Busa 119.0 226.2 223 449 147.6 522.6 276.6 4,988.5
Cheongilppong 78.1 146.8 13.7 234 88.7 304.2 226.4 3,910.7
Cheongnosang(I) 106.1 208.4 24.5 34.0 1184 351.7 291.6 5,113.2
Cheongnosang(II) 431 76.5 22.6 36.3 124.5 399.3 267.9 4,501.1
Cheonhyunnosang 150.7 302.7 69.2 30.3 99.8 250.6 272.2 4,600.3
Daegajokbaekpisang 125.1 252.8 428 314 100.7 251.7 268.2 4,462.9
Daejeongsun 141.7 265.2 354 36.7 118.2 305.0 3514 4917.7
Dangsang 7 166.6 3228 36.9 472 1532 4443 312.1 5,663.9
Deokcheonsang 122.6 243.0 46.7 304 103.0 301.9 248.1 4,057.9
Eoguknosang(I) 100.7 201.9 232 24.2 80.9 174.9 293.2 4,475.5
Eoguknosang(I) 112.1 227.3 32.7 22.8 77.0 203.9 279.8 4,131.6
Ficus 4X 152.0 304.3 54.4 351 1214 406.2 252.0 4,860.4
Ficus 189.4 368.6 64.9 433 154.3 457.3 2923 5,266.9
Gakyongsang 128.6 250.4 32.0 38.9 139.9 4339 3342 5,224.1
Gukbu 159.0 304.9 33.6 40.1 139.5 459.0 301.4 5,139.2
Gukkwang 104.4 202.0 431 219 91.0 2475 2121 3,389.1
Hwachosipmunja 157.1 305.3 40.4 44.8 148.1 462.4 298.7 5,687.4
Hwansipchosaeng 81.6 139.2 14.7 241 109.3 275.6 364.4 4,496.6
Hwanyoupdaeyoup 138.9 267.8 26.1 309 114.0 375.7 254.9 4,265.3
Idaenae 1 1309 2559 52.9 31.2 105.7 271.4 238.5 4,428.0
Jangsosang 2242 416.3 70.8 48.9 168.8 565.7 303.9 5,931.6
Jasan(I) 181.1 346.0 483 40.1 145.5 464.7 317.8 6,232.6
Jasan(IT) 112.6 221.7 21.0 325 109.2 363.6 311.6 4,454.6
Jasan(TH) 115 213.0 28.7 30.0 106.7 331.9 272.7 " 4,097.9
Jeolgokchosaeng(I) 171.8 332.0 63.0 358 132.6 380.3 2777 4,959.0
Jeolgokchosaeng(II) 137.6 260.8 339 36.3 138.6 436.9 288.3 49034
Jeonwon 1(I) 103.6 204.2 24.2 34.5 115.0 375.9 300.5 4,300.0
Jeonwon 1(II) 109.5 219.1 27.1 28.4 94.2 293.8 255.6 3,923.0
Jukcheonjosaeng 152.8 293.1 443 41.7 137.7 383.0 313.8 5,159.0
Junghosang 90.0 172.8 18.0 26.0 88.6 254.8 295.0 4,057.0
Kangsun(T) 1235 251.9 333 274 952 269.2 285.5 3,876.3
Kangsun(II) 96.2 188.4 153 24.6 86.1 252.3 293.1 3,654.1
Mansaengbaekpinosang(I) 57.0 109.9 347 259 833 215.0 229.7 3,810.9
Mansaengbaekpinosang(II) 122.0 229.7 16.1 35.1 1173 3525 293.1 4,703.8
Palcheongsipyung(I) 101.2 201.3 225 252 101.9 308.6 280.6 44372
Palcheongsipyung(IT) 84.9 172.1 22.8 23.0 86.8 241.6 270.3 3,870.6
Pilipin 1 189.7 379.1 571 384 129.8 399.7 314.7 5,209.8
Sabangso(T) 181.3 3523 51.4 422 139.2 4239 314.6 6,037.6
Sabangso(II) 240.9 4819 57.8 535 1753 590.4 341.8 6,919.3
Sabangso(IIT) 106.5 201.3 18.4 41.5 1527 520.0 298.1 5,612.3
Sacheongum 68.4 129.1 14.2 26.9 90.6 269.2 254.8 3,851.5
Sangchonchosaeng 109.3 210.6 23.0 30.7 96.1 239.6 229.7 4,019.0
Simseol(I) 122.8 239.1 26.6 334 114.3 396.6 2774 4,240.1
Simseol(II) 106.0 198.4 27.6 273 98.5 338.0 260.6 4,114.1
Susungppong 196.4 3931 62.8 394 134.0 389.6 272.4 4,806.7
Suwonnosang 103.9 201.3 26.1 29.3 102.0 259.3 304.5 4,370.5
Taejeonjosaeng 130.4 246.5 50.4 30.4 99.7 2914 323.6 4,625.4

Mean 127.2 247.2 34.8 333 1153 347.8 285.2 4,640.8
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