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Changes in Physical and Chemical Compositions of Edible Burdock
(Arctium Lappa L.) in Relation to Varieties and Growth
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Table 1

Changes in general analyses of growth and varieties of Edible burdock roots

Shirohada Takinogawa Watanabe Yanagawa
8.9 9711 10711 1176 9713 913 9,713
Moisture (96) 80.21 76.17 76.84 73.84 77.20 78.87 75.23
Ash (%) 1.204 1.049 0.924 1.244 0.971 1.236 0.976
Ether extracts (%) 0.091 0.090 0.125 0.067 0.139 0.125 0.107
Total nitrogen (%) 0.197 0.215 0.199 0.255 0.258  0.268 0.250
Free amino nitrogen (%) 0.018 0.024 0.034 0.049 0.027 0.031 0.026
Titratable acidity (%) 0.153 0.175 0.165 0.168 0.210 0.263 0.201
pH (1:1) 5.60 5.43 5.84 5.62 5.55 5.59 5.62
18.0 18.8 20.0 22.2 17.8 18.8 25.8

Soluble solid (%)
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Table 2 Changes in sugars contents of growth and varieties of Edible burdock roots
(mg,/100g in fw)
Sugars Shirohada Takinogawa  Watanabe Yanagawa
8.9 9,711 10711 1176 9,13 9,713 9,13
Sucrose 866 912 657 787 1003 735 - 895
Glucose 236 138 90 tr 170 146 123
Fructose 65 121 56 6 175 150 99
Total 1167 1171 803 793 1348 1031 1117
Inulin 4952 4926 5265 4914 5089 4654 5138




Table 3

WRB TRy — BIRBENS (1991)

Changes in organic acid contents of growth and varieties of Edible burdock roots

(mg,/100g in fw)

Organic acids Shirohada Takinogawa Watanabe  Yanagawa
89 911 10711 1176 9,13 9,13 9,13
Malic acid (M) 193.1 140.0 143.3 115.0 123.3 178.6 116.5
Citric acid (C)  58.0 59.2 130.8 199.6 39.1 37.7 36.1
Succinic acid 12.2 13.2 9.8 14.0 17.7 12.4 12.7
a-D-GA 8.2 5.9 7.4 9.4 9.9 7.8 7.1
Pyroglutamic acid 6.0 4.2 6.7 13.8 4.4 7.5 7.2
Lactic acid 5.3 3.0 2.9 1.2 3.0 2.8 2.7
Acetic acid 5.1 2.5 4.2 tr 24 3.9 4.1
Total 287.9 228.0 305.1 353.0 199.8 260.7 186.4
M/ C ratio 3.33 2.36 1.10 0.58 3.15 4.74 3.23

a-D-GA : a-D-galacturonic acid
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Table 4

Changes in free amino acids of ‘growth and varieties of Edible burdock roots

(mg,/100g in fw)

Amino Shirohada Takinogawa Watanabe Yanagawa
acids 8/9 9 /11 1011 11/6 913 9,13 913
Asp 4.4 6.3 6.1 17.9 6.6 4.9 6.9
Thr 0.9 1.2 1.5 6.3 2.6 2.2 2.0
Ser 2.5 2.1 3.7 4.3 2.4 2.1 2.9
Asn 10.3 17.4 59.3 145.5 30.6 16.1 23.1
Glu 13.0 14.7 23.9 14.3 13.8 10.3 13.6
Gln 4.4 4.6 9.6 15.4 3.9 3.2 4.1
Pro 14.7 19.2 55.1 1421 22.3 14.8 28.4
Gly 0.2 0.2 0.3 0.4 0.3 0.2 0.2
Ala 7.6 5.2 7.9 1.8 5.8 4.5 6.4
Val 2.0 2.2 2.5 5.8 1.9 L 2.0
Cys, 2.4 3.0 3.0 7.5 3.2 2.9 2.8
Met 0.2 0.5 0.5 0.8 0.7 0.5 0.7
Ile 0.6 1.0 1.5 10.3 2.0 1.7 1.1
Leu 0.5 0.6 0.9 7.9 0.8 0.7 0.6
Tyr 0.2 0.2 0.2 1.2 0.3 0.6 0.2
Phe 0.4 0.5 1.0 9.7 0.6 0.8 0.6
7-ABA 3.0 1.5 2.0 0.8 1.4 0.8 1.5
Lys tr tr tr tr tr tr tr
His tr tr tr 4.0 tr 0.3 tr
Arg 0.4 0.8 2.0 7.3 0.8 0.7 1.0
(NH3) 1.9 2.2 2.4 3.1 2.1 2.3 2.6
Total 67.7 81.2 181.0 403.3 100.0 69.0 98.1
Table 5 Changes in mineral contents of growth and varieties of Edible burdock roots
_____ (ng/100g in fw)
Minerals Shirohada Takinogawa Watanabe Yanagawa
8.9 9 ./11 10,711 1176 913 9 /13 9./13
Na 185 231 165 198 290 413 175
K 4348 3182 2968 4715 2380 4386 2885
Ca 174 183 112 161 191 238 196
Mg 284 486 385 491 440 425 396
Fe 27 57 36 70 50 43 32
Cu 2 4 2 4 4 4 3
Mn 2 3 2 3 3 3 2
Zn 6 5 3 4 6 5 7
Total 5028 4151 3673 5646 3364 9517 3696
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Table 6 Changes in polysaccharides contents of growth and varieties of Edible burdock
roots (mg,/100g in fw)
Variety Harvest  Part of root Pectic Hemicellulose  Cellulose Total
day substance 17.5% NaOH sol.
8.9 total 2.52 (49.1) 0.97 (18.9) 1.64 (32.0)  5.13 (100)
total 3.82 (59.8) 1.06 (16.6) 1.51 (23.6)  6.39 (100)
911 cortex 3.66 (61.4) 1.06 (17.8) 1.24 (20.8) 5.96 (100)
inner 3.95 (58.4) 1.07 (16.8) 1.74 (25.7)  6.76 (100)
Shirohada total 4.33 (65.9) 0.87 (13.2) 1.37 (20.9)  6.57 (100)
1011 cortex 4.71 (69.9) 0.86 (12.8) 1.17 (17.4)  6.74 (100)
inner 3.73 (60.9) 0.83 (13.6) 1.56 (25.5) 6.12 (100)
total 4.54 (68.4) 0.69 (10.2) 1.41 (21.2) 6.64 (100)
1176 cortex 464 (71.2) 0.66 (10.1) 1.22 (18.7)  6.52 (100)
inner 4.38 (63.8) 0.83 (12.1) 1.65 (24.1)  6.86 (100)
Takinogawa 9 /13 total 3.65 (51.7) 1.06 (15.0) 2.35 (33.3) 7.06 (100)
Watanabe 913 total 3.43 (52.1) 1.13 (17.2) 2.02 (30.7)  6.58 (100)
Yanagawa 9,13 total 3.78 (56.1) 0.96 (14.2) 2.00 (29.7)  6.74 (100)
Table 7 Changes in pectin and composition of growth and varieties of Edible burdock
roots (mg,/100g in fw)
Variety Harvest Part of root ~ WSP PSP HSP SSP Total
day
8,9 total 338 (28.2) 271 (22.6) 514 (42.9) 76 (6.3) 1199 (100)
total 450 (29.3) 330 (21,5) 669 (43.6) 87 (5.7) 1536 (100)
9 /18 cortex 473 (31.8) 312 (21.0) 618 (41.5) 8 (5.8) 1489 (100)
inner 416 (25.9) 366 (22.8) 742 (46.1) 84 (5.2) 1608 (100)
Shirohada total 383 (30.7) 273 (21.9) 511 (41.0) 80 (6.4) 1247 (100)
10,711  cortex 473 (35.2) 241 (17.9) 542 (40.3) 89 (6.6) 1345 (100)
inner 335 (27.1) 262 (21.2) 555 (44.8) 86 (6.9) 1238 (100)
total 423 (33.8) 224 (17.9) 524 (41.8) 82 (6.6) 1253 (100)
1176  cortex 495 (39.1) 202 (15.9) 489 (38.6) 81 (6.4) 1267 (100)
inner 367 (28.6) 238 (18.6) 590 (46.0) 87 (6.8) 1282 (100)
Takinogawa 9 .13 total 377 (25.3) 298 (20.0) 711 (47.6) 107 (7.2) 1493 (100)
Watanabe 9,13 total 308 (23.2) 278 (20.9) 645 (48.6) 96 (7.2) 1327 (100)
Yanagawa 9 .13 total 431 (28.6) 296 (19.7) 689 (45.8) 89 (5.9) 15056 (100)

WSP : water soluble pectin, PSP : 0.4%hexametaphoshate soluble pectin, HSP : 0.05N
. hydrochloric acid soluble pectin, SSP : 0.05N sodium hydroxide soluble pectin
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Fig. 6 Effect of various compounds on the polypheno-
loxidase activity of Edible burdock roots
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