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Studies on the pectic substances of leaf vegetables
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Table 1. Ratio of total carbohydrate of WS-PS (pectic substance extracted with water), AO-PS (pectic
substance extracted with ammonium oxalate), HC-I (hemicelluloses extracted with 4%
KOH), HC-II (hemicelluloses extracted with 24% KOH) and CL (cellulose) obtained from
cabbage, chinese cabbage, spinach, chingentsuai and lettuce.

) Chinese . Chingen—
Poﬁsacgha”de Cabbage Cabbage Spinach tsuai Lettuce
raction Ratio of Total Sugar
WS-PS 21 22 23 12 21
} 46 } 44 } 31 } 45 } 47
AO-PS 25 20 8 33 26
HC-I 4 3 8 7 2
HC-II 7 7 9 7 7
CL 43 49 53 42 44
Total 100% 101% 101% 101% 100%
(A) B) (C) o (E)
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Fig. 1. Fractionation by chromatography on DEAE-Sehadex A-25 of WS-PS of cabbage (A),

chinese cabbage (B), spinach (C), chingentsuai (D) and lettuce (E).
Each WS-PS (in 5 ml 20 mm Na-acetate buffer, pH 5.0) was applied to a column (0.8 cm X8 cm) of DEAE-
Sephadex A-25 equilibrated with the same buffer. After washing the column with 20 mm Na-acetate buffer,
the adsorbed materials were successively eluted with 1.0 MNaCl (arrow 1) and 0.5 MNaOH (arrow 2), and

assayed for total carbohydrate.
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Table 2. Yields and sugar composition of subfractions obtained from WS-PS of cabbage, chinese cabbage,
spinach, chingentsuai and lettuce after chromatography on DEAE-Sephadex A-25 (Fig.1).

Subfraction Yield Sugar composition (wt%)
(Tube No. in Fig.1) re %) UA.  Rha  Fuc Ara Xyl Man Gle Gal
<{Cabbage>
WS-PS-1 (4-9) 441 (1.7) 0.9 0.9 50 249 54 116 184 329
WS-PS-2  (23-29) 24825 (93.5) 91.0 1.9 0.2 2.8 trace 0.1 0.2 3.9
WS-PS-3  (41-50) 1276  (4.8) N.D.?
<Chinese Cabbage>
WS-PS-1 (4-9) 151 (1.0) 178  trace 53 374 trace 58 6.1 276
WS-PS-2  (21-28) 13710 (91.9) 923 1.7 0.4 22 trace trace 0.2 3.1
WS-PS-3  (41-59) 1058 (7.1) N.D.*
<{Spinach>
WS-PS-1 (4-9) 714 (49) 0.3 trace 199 325 trace 104 165 204
WS-PS-2  (21-29) 11760 (80.4) 735 3.7 09 116 trace 0.1 0.9 9.3
WS-PS-3  (41-50) 2146 (14.7) N.D.?
<Chingentsuai>
WS-PS-1 (4-9) 496 (3.0) 5.6 20 109 266 trace 65 137 347
WS-PS-2  (21-29) 15510 (93.1) 79.4 48 2.7 50 trace trace 0.5 75
WS-PS-3  (41-50) 655 (3.9) N.D.?
<Lettuce>
WS-PS-1 (4-9) 576 (2.3) 10.8 trace 5.6 20.1 trace 14.2 21.9 27.4
WS-PS-2  (21-29) 22785 (91.5) 89.9 2.0 0.6 25 trace 0.1 0.2 438
WS-PS-3  (41-50) 1541 (6.2) N.D.?

a) Not determined
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Fig. 2. Fractionation by chromatography on DEAE-Sehadex A-25 of AO-PS of cabbage (A),

chinese cabbage (B), spinach (C), chingentsuai (D) and lettuce (E).
Each AO-PS (in 5 ml 20 mmNa-acetate buffer, pH 5.0) was applied to a column (0.8 cm X8 cm) of DEAE-
Sephadex A-25 equilibrated with the same buffer. After washing the column with 20 mm Na-acetate buffer,
the adsorbed materials were successively eluted with 1.0 mNaCl (arrow 1) and 0.5 MNaOH (arrow 2), and

assayed for total carbohydrate.
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Table 3. Yields and sugar composition of subfractions obtained from AO-PS of cabbage, chinese cabbage,
spinach, chingentsuai and lettuce after chromatography on DEAE-Sephadex A-25 (Fig. 2).

Subfraction Yield Sugar composition (wt%)
(Tube No. in Fig.2) ug %) UA. Rha Fuc Ara Xyl Man Gle Gal
<Cabbage>
AO-PS-1  (4-10) 621 (6.2) trace 6.1 89 180 84 164 143 279
AO-PS-2  (21-27) 7733 (76.6) 467 191 42 6.1 5.1 3.8 33 117
AO-PS-3  (41-50) 1740 (17.2) N.D.?
<Chinese Cabbage>
AO-PS-1  (4-10) 250 (4.9) trace 3.2 48 300 84 152 116 268
AO-PS-2  (24-30) 4398 (86.8) 588 225 19 3.7 18 14 0.8 9.1
AO-PS-3  (40-50) 418 (8.3) N.D.?
<Spinach>
AO-PS-1 (4-9) 198  (4.6) trace 3.0 40 202 45 157 212 313
AO-PS-2  (21-29) 3204 (74.5) 493 221 13 4.7 1.1 0.6 39 170
AO-PS-3  (41-50) 899 (209) N.D.2
<Chingentsuai>
AO-PS-1 (4-9) 455 (3.0 trace 5.9 77 369 37 110 136  21.1
AO-PS-2  (21-29) 13560 (88.2) 85.1 5.9 0.8 2.0 0.4 0.2 0.6 5.1
AO-PS-3  (41-50) 1351 (8.8) N.D.?
<Lettuce>
AO-PS-1 (4-9) 400 (3.6) trace 10 23 443 38 115 128 245
AO-PS-2  (21-29) 9821 (88.6) 76.3 9.2 0.8 3.8 0.6 0.4 0.2 8.7
AO-PS-3  (41-50) 860 (7.8) N.D.?

a) Not determined
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Fig. 3. Fractionation by chromatography on DEAE-Sehadex A-25 of HC-I of cabbage (A),

chinese cabbage (B), spinach (C), chingentsuai (D) and lettuce (E).
Each HC-I (in 5 ml 20 mmNa-acetate buffer, pH 5.0) was applied to a column (0.8 cm X8 cm) of DEAE-
Sephadex A-25 equilibrated with the same buffer. After washing the column with 20 mmNa-acetate buffer,
the adsorbed materials were successively eluted with 1.0 MNaCl (arrow 1) and 0.5 MNaOH (arrow 2), and

assayed for total carbohydrate.
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Table 4. Yields and sugar composition of subfractions obtained from HC-I of cabbage, chinese cabbage,
spinach, chingentsuai and lettuce after chromatography on DEAE-Sephadex A-25 (Fig. 3).

Subfraction Yield Sugar composition (wt%)
(Tube No.in Figd) ;g (%) UA.  Rha  Fuc  Ara Xyl Man  Glc Gal
<Cabbage>
HC-I-1 (3-8) 518 (13.1) 20.1 0.8 7.7 8.5 143 1.9 29.0 17.8
HC-1-2 (21-29) 2010 (50.8) 52.8 3.3 5.4 9.9 13.1 0.6 2.4 125
HC-I-3  (41-50) 1432 (36.2) 450 2.8 111 5.6 20.1 0.3 3.9 11.2
<Chinese Cabbage>
HC-I1-1 (4-8) 262 (8.6) 195 trace 15.6 15.3 6.5 0.8 21.0 21.4
HC-I-2  (22-29) 2196 (72.4) 54.6 3.0 71 6.8 16.7 0.3 2.2 9.3
HC-1-3  (41-49) 574 (18.9) 495 3.1 13.2 6.3 15.3 0.3 49 7.3
<Spinach>
HC-I-1 (4-8) 308 (3.0 12.6 trace 221 33.8 6.5 0.9 9.1 15.2
HC-I-2 (21-29) 9480 (92.0) 40.3 6.6 3.6 214 8.9 0.3 1.7 17.1
HC-I-3  (41-49) 519 (5.0) 329 2.6 7.2 19.8 211 0.8 75 8.2
<Chingentsuai>
HC-I-1 (4-8) 617 (11.7) 17.6 trace 9.3 15.3 6.5 trace 28.7 22.7
HC-1-2 (21-29) 3493 (66.1) 40.0 5.0 2.7 7.7 26.1 0.9 4.2 13.4
HC-I-3  (42-50) 1172 (22.2) 491 24 8.2 44 21.8 0.7 7.2 6.1
<Lettuce>
HC-1-1 (4-9) 135 (3.2) 43.1 trace 17.3 94 104 1.0 3.5 15.3
HC-I-2  (20-28) 3600 (85.7) 446 6.3 3.1 5.6 23.8 0.6 1.0 15.0
HC-I-3  (40-49) 465 (11.1) 33.0 3.7 43 30.9 52 1.4 10.9 10.6
(A) (B) (C) (D) (E)
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Fig. 4. Fractionation by chromatography on DEAE-Sehadex A-25 of HC-II of cabbage (A),

chinese cabbage (B), spinach (C), chingentsuai (D) and lettuce (E).
Each HC-II (in 5 ml 20 mmNa-acetate buffer, pH 5.0) was applied to a column (0.8 cm X8 cm) of DEAE-
Sephadex A-25 equilibrated with the same buffer. After washing the column with 20 mmNa-acetate buffer,
the adsorbed materials were successively eluted with 1.0 MNaCl (arrow 1) and 0.5 MNaOH (arrow 2), and
assayed for total carbohydrate.



HERH DY F L BITBT DR

87

Table 5. Yields and sugar composition of subfractions obtained from HC-II of cabbage, chinese cabbage,

spinach, chingentsuai and lettuce after chromatography on DEAE-Sephadex A-25 (Fig. 4).

Subfraction Yield Sugar composition (wt%)
(Tube No.in Figd) ;g (%) UA. Rha Fuc Ara Xyl Man Gle Gal
<Cabbage>
HC-II-1  (4-10) 12465 (74.9) 0.0 0.0 6.0 20 210 57 438 216
HC-TI-2 (23-26) 1260 (7.6) 322 132 20 112 13.7 1.0 8.1 18.6
HC-1I-3  (38-43) 2922 (17.6) N.D.”
<Chinese Cabbage>
HC-1I-1  (4-10) 8697 (75.0) 0.0 0.0 5.5 1.7 195 34 449 250
HC-1I-2  (23-26) 1188 (10.2) 360 110 2.4 8.3 18.1 10 103 12.9
HC-1I-3 (38-43) 1710 (14.7) N.D.?
<{Spinach>
HC-1I-1  (4-10) 8373 (70.7) 0.0 0.0 44 3.1 21.9 48 408 250
HC-1I-2  (22-26) 1890 (16.0) 308 106 1.9 158 134 05 9.2 17.8
HC-1I-3  (38-45) 1578 (13.3) N.D.?
<Chingentsuai>
HC-II-1  (4-10) 1256 (74.3) 35 0.0 44 1.9 211 38 454 199
HC-1I-2  (21-25) 1563  (9.2) 33.9 9.4 2.5 8.1 19.6 06 118 14.1
HC-1I-3  (38-45) 2787 (16.5) N.D.?
<Lettuce>
HC-1I-1  (4-10) 6039 (61.1) 1.3 0.0 5.1 1.9 185 19 408 306
HC-1I-2 (22-27) 1734 (17.5) 411 122 2.2 45 18.0 0.3 74 143
HC-1I-3  (39-45) 2115 (21.4) N.D?

a) Not determined
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