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The Preference and Inhibitory Effect of Root Vegetables on B-Glucuronidase and

Tryptophanase of Human Intestinal Bacteria
Myung Joo Han and Na Young Kim
Department of Food and Nutrition, Kyung Hee University

Abstract

The objective of this study was to investigate the preference of root vegetables and the inhibitory effect of the veg-
etables on harmful enzymes of intestinal bacteria. Two hundred fifty respondents in Seoul area surveyed to obtain
information from Sep. 30 to Oct. 30, 1998. Respondents preferred Inpuomoea batatas (sweet potato, 4.05),
Solanum tuberosum(potato, 3.97), Allium cepa(onion, 3.68), Codonopsis lanceolata(3.64) and Raponus sativus
(redish, 3.60). The growth of B. breve K-110 was effectively increased by adding 0.5% extract of Solanum tubero-
sum(139%), Codonopsis lamceolate(145%), Dioscorea japonica(164%), Colocisia antiqguorum(144%) extract to
the medium. B. breve K-100 for beneficial bacteria, and E. coli HGU-3 or Bacteroides JY-6 for harmful bacteria
were used to determine the inhibitory effect of root vegetables on harmful intestinal enzymes after co-culturing
harmful and beneficial bacteria. The extract of Solanum tuberosum, Codonopsis lanceolata, Dioscorea japonica
(yam) and Colocisia antiquorum (taroes) showed inhibitory effect on B-glucuronidase and tryptophanase of intes-
tinal bacteria. The macromolecules were isolated from Solanum tuberosum, Codonopsis lanceolata, Dioscorea
Japonica and Colocisia antiquorum by Sephadex G-100 column chromatography. By adding these isolated mar-
cromolecules to the medium, the growth of B. breve K-100 were also increased and high inhibitory effects on the p-
glucuronidase and tryptophanase were measured. These results suggested that the harmful enzymes of intestinal
bacteria were inhibited by consuming Solanum tuberosum, Codonopsis lanceolata, Dioscorea japonica and
Colocisia antiguorum. Therefore, they could prevent gastrointestinal diseases.
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Table 1. General characteristics of survey respondents

N(%)
Characteristics Male Female Total
Family
mono family 83(87.4) 101(79.5)  184(82.9)
multi family 12(12.6) 26(20.5) 38(17.1)
95(100) 127(100)  222(100)
Formal education
Elementary x0) 7(5.5) 7(3.2)
Middle school 10(10.5) 8(6.3) 18(8.1)
High school 25(26.3) 36(28.4) 61(27.5)
Junior college 7(7.4) 8(6.3) 15(6.8)
College 31(32.6) 40(31.5) 71(32.0)
Advanced degree 22(23.2) 28(22.1) 58(22.5)
95(100) 127(100)  222(100)
Monthly income
(10,000won)
Less than 100 8(8.4) 53.9) 13(5.9)
100-150 8(8.4) 21(16.5) 29(13.1)
150-200 26(27.4) 32(25.2) 58(26.1)
200-250 24(25.3) 26(20.5) 50(22.5)
250-300 14(14.7) 20¢15.8) 34(15.3)
300 or more 15(15.8) 23(18.1) 38(17.1D)
95(100) 127(100)  222(100)
Occupation
Student 24(25.3) 34(26.8) 58(26.1)
Salary man 15(15.8) 8(6.3) 23(10.4)
Public service 8(8.4) 8(6.3) 16(7.2)
Liberal 16(16.8) 4(3.2) 20(9.0)
Professional 18(19.0) 26(20.5) 44(19.8)
Housewife 3(3.2) 38(39.0) 41(18.5)
Others 11(11.6) 9%(7.1) 20(9.0)
95(100) 127(100)  222(100)
Age
10-19 15(15.8) 14(11.0) 29(13.1)
20-29 13(13.7) 36(28.4) 49(22.1)
30-39 38(40.0) 35(27.6) 73(32.9)
40-49 7(7.4) 18(14.2) 25(11.4)
50-59 8(8.4) 8(6.3) 16(7.2)
60-69 14(14.7) 16(12.6) 30(13.5)
95(100) 127(100)  222(100)

A ebgeH(Table 2).
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Table 2. Preference” of root vegetables by gender Mean + SD
Root vegetable Male(N=95) Female(N=127) Total{N=222) T-valaue
Solanum tuberosumCYA}) 3.88+1.00 403+ 1.00 3.97+1.00 -1.1471(P=0.2527)
Ipomoea batatas(ZZF7}) 3.88+1.06 4174092 4.05+0.99 -2.0707(P=0.0398)*
Allium cepa(3¥sh) 3.5610.96 376+ 1.10 3.68+1.05 -1.4050(P=0.1615)
Allium sativum(®F=) 3.694 1.07 346+ 1.11 355+ 1.10 1.6112(P=0.1087)
Codonopsis lanceolata(¥19) 377+1.08 355+ 1.17 3.641+1.13 1.4353(P=0.1527)
Dioscorea japonica(?}) 2.83:+094 232+ 1.01 2.54% 101 3.8526(P=0.0002)*
Colocasia antiquorum(23}) 2.82+0.98 246£1.17 262+ 111 2.4646(P=0.0145)*
Daucus carota(d) 3344099 3.36+ 1.4 335+ 1.02 -0.1850(P=0.8534)
Phyllostachys resticullta(Z<) 297+094 279+ 1.10 2.861 1.04 1.3181(P=0.1889)
Rapanus sativus(7-) 3.59+0.81 3.6130.98 3.60+091 -0.1405(P=0.8884)
Pueraria thunbergiana(3)) 2871107 2.50% 121 266+ 1.17 2.3989(P=0.0173)*
Nelumbo mucifera(A2) 2.89+094 309+ 1.31 301+1.06 -1.4363(P=0.1524)
Arctium lappa(3-3) 3.03+£0.97 3.19%1.15 3.12+1.08 -1.1048(P=0.2705)
Platycodon grandiflorum(£€}A)) 348+ 1.08 3.60+ 1.07 355+ 1.07 0,7822(P=0.4350)
Zingiber officinale(37) 276+ 1.02 269%1.16 2724110 0.4969(P=0.6198)
"1=dislike very much 2=dislike moderately 3=moderate 4=like moderately 5=like very much * p<0.05S.
Table 3. Preference of root vegetables by age N(%)
11-194] 20-294 30-394} 40-494] 50-594) 60-6941
Root vegetable (N=29)  (N=49) (N=73hbc (N=25)  (N=16)  (N=30) F-Value
Solanum tuberosumZIA}) 4.14£088" 4491077 4104085 3841147 363£096 297093 11.98P=0.0001)*
Ipomoea batatas(Z7}) 431£076" 447+£071° 420£091° 384+ 1.18° 3.86+096° 3.00+0.87 “11.95(P=0.0001)*
Allium cepa(S¥t) 317£126° 38411127 3783:090° 404+ 1.14° 3441089 3.50+£0.86™ 2.76(P=0.0192)*
Allium sativum(e¥s) 272119 3474120° 36711.00° 4001115 356+0.89° 3.87+0.68  5.32(P=0.0001)*
Codonopsis lanceolata(c]9)) 3141 1.36° 3471067 3844 112" 400£126° 3.50£1.03° 3.73+0.78% 248(P=0.0331)*
Dioscorea japonica(}) 2171076° 218107 2.55+:097° 320£1.04" 2.88+1.15° 273+0.78% 5.09(P=0.0002)*
Colocasia antiquorum(E3) 2311089" 224£1.15" 2754:1.06° 292135 27511.24" 2.87+086" 2.59(P=0.0266)*
Daucus carora(@) 317114 3471110 338+098 3.60L1.19 3.00£097 3224063 1.09(P=0.3669)
Phyllostachys resticullta(F<)  244+099° 27810967 2931 1.00™ 34411.29' 306+ 1.12° 2.67+0.80° 3.08(P=0.0105)*
Rapanus sativusE) 345£091 353+087 3531094 364+ L11° 3754093 390+061  1.05(P=0.3869)
Pueraria thunbergiana() 197£091" 227+1.06" 279% 111" 368+ 118" 3.06+1.34° 2.60=093° 8.92(P=0.0001)*
Nelumbo mucifera(3) 2662137 3.12+£1.13° 3.11£099° 3601076 2.63£1.09° 2.63+0.56" 3.89(P=0.0021)*
Arctium lappa5-23 ) 314+127 306: 111 3154105 364+ 111 286115 2831065 1.84(P=0.1067)
Platycodon grandiflorum(E2}A]) 3244127 380+0.10 3581104 3761139 3254093 3374072  1.64(P=0.1507)
Zingiberoﬁ‘icinale(‘ﬂ%}) 2174103 2432106 2681115 332+1.22° 3.13£062° 3.07+0.78° 5.09(P=0.0002)*

—dlshke very much 2=dislike moderately 3=moderate 4=like moderately 5=like very much
““Means in a row followed by different superscripts are significantly different at p<0.05.
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Table 4. The awareness on health promoting effect of root

vegetables by gender N(%)
Male Female Total
Yes 72(32.7) 101(45.9) 173(78.6)
No 4(1.8) 4(1.8) 8(3.6)
Unknown 19(8.6) 2009.1) 39(17.7)
95(100) 125(100) 220(100)

20.0%, ‘°oF 9 1.8%, A= od’7} 80.8%, ‘REA
o 16.0%, ‘©P19’ 32%2 £28 oA} @xl B
AR Al b A A Table 40l o2}
It R ZAARK1738 7 2kl Eekar el
TR FAe A rhs 264%, G2 16.7%, A
153%, B9 12.5%2] =22 Jehdil oate] 3% 0}

- 558 -



AT ZlEs) AT FELS A H 5
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o WA 7L el AR, FEE2E g ARSEI
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2. ZmSEES ELIRRIZ(S. breve K-110)542} &
W pHX 8 E

AR F2E 05%F M1 MiAelA Adfeaiql
B. breve K-1108] FA 3= ZHAH(139%), ©19 (145%),
nH(164%), 3 (144%), D(147%p1A A vebdo
(Table 7). GAM#RJol] A F29] B8-S 025, 0.5%
A 7}8led B breve K-110, E. coil HGU-3, Bacteriodes
JY-6, B. breve K-1108} E. coli HGU-3, B. breve K-
1102} Bacteriodes JY-65 whoF& ¥- vj=] 9] pHE &

Table 7. The effect of root vegetable extracts on growth of
benefical bacteria”

Ao TARE clet SR SiRol wol Root vegetabe e
LLI0 ..
skt ©
olshar sl Control 100 100
Solanum tuberosum (1A} 119 139
Table 5. The root vegetables recongnized to have health Ipomoea batatas (27} 9 122
promoting effect by gender N(%) Allium cepa ¥ 56 71
Root vegetable Male  Female  Total Allium sativum(?Fg) 71 82
Solanum tuberosum@IA}) 11(153) 13(129) 24(13.9) Codonopsis lanceolata(F1%]) 141 145
Ipomoea batatas(AX7-5}) 0) 5(5.0) 52.9) Dioscorea japonica (°}) 122 164
Allium cepa(¥=}) 707 550)  12(69) Colocasia antiquorum (S3) 134 144
Allium sativum(®Fs") 19(26.4) 27(26.7) 46(26.6) D oS 113 115
Codonopsis lanceolata(®19) 9(12.5 14(139) 23(17.3) aucus carola ()
Dioscorea japonica(®}) 228 659 84.6) Phyllostachys resticullta (%) 76 81
Colocasia anrit(]é?:rLuIn(i%) 00) 11.0)  1006) Rapanus sativus(-) 62 73
Daucus carota(%a<>) 12(16.7)  6(59) 18(104) . . 2
Phyllostachys resticullta(F<) 2(2.8) 22.0) 4(2.3) Pueraria thun'bergtzlggél) 13 124
Rapanus sativusC) 00) 00) o0) Nelumbomucifera (<) 131 147
Pueraria thunbergiana(®) 3(42)  11(109) 14@8.1) Arctium lappa (53 82 81
lxelumbolar;ucb’grgsﬂ%) (1)( (1) 4) g(;‘g) ;(%g) Platycodon grandiflorum (52}3]) 82 81
retium lappa(7-3) (0) (2.0) (1.2) e .
Platycodon grandiflorum(&2}A])  5(6.9) 3(3.0) 8(4.6) - Zingiber officinale ("§73) 122 135
Zingiber officinale(*37%) 114 20 37D 2)B. breve K-110.
the content of water extract of root vegetable in medium for B.
72(100) 101(100) 173(100) breve K-110.
Table 6. The root vegetables recongnized to have health promoting effect by age N(%)
Root vegetable 10-194 20-204 30-394] 40-494) 50-594 60-6941] Total
Solanum tuberosumIA}) 1(5.7) 8(19.1) 7(10.9) 3(15.8) 3(25.0) 2(1L.1) 24(13.9)
Ipomoea batatas(ZTE}) 00) 2(4.8) 1(1.6) 1(5.3) 1(8.3) 0) 5(2.9)
Allium cepa®¥=}) 00) 2(4.8) 6(9.4) 3(15.8) 1(8.3) o0) 12(6.9)
Allium sativum(@Fs) 10(55.6) 8(19.1) 16(25.0) 2(10.5) 2(16.7) 8(44.4) 46(26.6)
Codonopsis lanceolata(G<)) 5(27.8) 6(14.3) 9A14.1) 1(5.3) 1(8.3) H5.6) 23(13.3)
Dioscorea japonica(®}) o0 2(4.8) 2(3.1) o0) 1(8.3) 3(5.6) 8(4.6)
Colocasia antiquorum(E=F) 0) o0) X0) 1(5.3) X0) X0) 1(0.6)
Daucus carota(F) o0) 5(11.9) 10(15.6) 2(10.5) 1(8.3) oM 18(10.4)
Phyllostachys resticullta(&<) o0) 0(0) 3(4.7) x0) o0) 3(16.7) 4(2.3)
Rapanus sativus(F-) 00) 0(0) 0(0) o0) o0) o0) 0(0)
Pueraria thunbergiana() 1(5.6) 5(11.9) 5(7.8) 1(5.3) 2(16.7) 1(5.6) 14(8.1)
Nelumbo mucifera(A) o0) 1(2.4) 1(1.6) 2(10.5) x0) o0) 5(2.9)
Arctium lappa($-°3) 0(0) 0) 1(1.6) 1(5.3) o0) ()] 217
Platycodon grandiflorum(=2}4)  ({0) 24.8) 34.7) 1(5.3) o0) %4.8) 8(4.6)
Zingiber officinale(?37%) 1(5.6) 124) o0 1(5.3) o0) 1(2.4) 3(1.7)
18(100) 42(100) 64(100) 19(100) 12(100) 18(100) 173(100)
- 559 - =z 3A] A 159 A 63(1999)
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Table 8. The pH lowering effect of root vegetables after co-culturing harmful and beneficial bacteria

Inhibition(%)
0.25%" 0.5%
Root vegetable B. breve  E.coli Bacteroides B. breve  E.coli Bacteroides
K-110 HGU-3  JY-6 B+E” B+I"  K-110 HGU-3  JY6  B+E’ B+J"

Control 52 6.8 58 55 53 5.0 6.5 56 54 52
Solanum tuberosum YA} 43 55 5.1 47 438 43 54 5.1 4.6 45
Ipomoea batatas G2 49 6.1 5.1 5.1 5.0 4.7 58 5.1 48 4.8
Allium cepa (S¥5}) 48 6.2 53 5.2 5.0 4.7 6.0 87 54 52
Allium sativum(@Fs) 4.6 59 52 50 49 4.5 58 5.1 49 4.8
Codonopsis lanceolata(¥19) 43 56 5.0 49 47 4.2 54 5.1 48 46
Dioscorea japonica (°}) 4.5 55 50 49 49 4.4 53 50 49 4.7
Colocasia antiguorum &E=hH 45 58 52 4.9 49 44 5.6 5.1 4.8 4.7
Daucus carota (3) 4.7 6.1 54 5.1 5.0 4.6 58 53 5.0 49
Phyllostachys resticullta (F55~) 4.8 6.1 53 52 50 4.8 58 52 52 49
Rapanus sativus(F-) 4.8 6.0 57 54 5.0 4.7 6.0 5.6 52 50
Pueraria rhunbergiana(%]) 4.9 53 52 5.1 5.0 49 6.1 50 5.0 49
Nelumbomucifera (8 4.6 5.6 5.1 5.1 5.0 4.5 5.5 5.1 5.0 4.7
Arctium lappa () 47 6.1 5.2 4.8 5.1 46 59 5.0 48 4.8
Platycodon grandiflorum &=)) 45 5.8 52 49 49 44 56 5.1 4.8 4.7
Zingiber officinale (A7) 43 58 53 52 49 46 56 53 51 48

i’the content of water extract of root vegetable in medium for B. breve K-110.
“B. breve K-110 + E. coli HGU-3.
°B. breve K-110 + Bacteroides JY-6.

Table 9. The inhibitory effect of root vegetables after co-culturing harmful and beneficial bacteria on B-glucuronidase activity

Inhibition(%)
0.25%" 0.5%
Root vegetable E.coli  Bacteroides E.coli  Bacteroides

HGU-3 1Y-6 B+E" B+J” HGU-3 JY-6 B+E” B+J"
Solanum tuberosum (A1) 8 20 41 47 16 42 61 60
Ipomoea batatas (L7°}) 0 0 0 0 0 0 0 0
Allium cepa ¥} 0 0 0 0 0 0 16 27
Allium sativum(FE) 0 0 27 38 2 2 32 40
Codonopsis lanceolata(®19) 35 30 53 45 42 54 6 60
Dioscorea japonica ®@h 27 38 43 46 47 50 61 58
Colocasia antiquorum (£3F) 32 42 56 57 37 58 74 74
Daucus carota () 0 0 11 4 0 0 22 25
Phyllostachys resticullta (F<) 0 0 6 2 0 2 20 10
Rapanus sativus(F-) 0 0 0 0 0 0 0 0
Pueraria thunbergiana(3 ) 0 0 18 3 0 0 21 15
Nelumbomucifera (35) 2 14 28 27 5 25 47 54
Arctium lappa (3-°3) 0 0 0 0 0 0 0 0
Platycodon grandiflorum (52} ) 0 11 20 28 0 25 30 34
Zingiber officinale (A7) 8 16 20 2 1 25 31 k?)

"the content of water extract of root vegetable in medium for B. breve K-110.
“B. breve K-110 + E. coli HGU-3.
YB. breve K-110 + Bacteroides JY-6.

g A SR FEES AVRIE 3 oY, ok (Table 8). o243t pH A3tEIE: TAF FEE] FA
3, x| $:E5F9 pHA AV} A vebde T2 $4E A os SRR f7)Ake] Aol
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3. BLIRRAR(B breve K-110)2 RETZ(E. coli HGU-
3, Bacleroides JY-6JEEINIA 2RI SgEC| BLER
B4 ANEY

AT $2E2] Afelaa] B-glucuronidase BA
S HA= Table 90l Jehj= wle} zo] TAF 2
E 05%F 718l B. breve K-1103}+ E. coli HGU-
35 EgiokslodS- w B-glucuronidase A8 A=
ZAF 60%, B9 61%, v} 61%, EF 74%=2 A o}
elte}. B. breve K-1103} Bacteroides TY-65 E3v)

FAs oW AT FEE 05%H/HE A9 B
glucuronidase3d A A= 72} 60%, =19 60%, v}
58%, BE¥t 74%, A 54%Z viebyit} Table 102
A5 280 AHFsl AL ryptophanaseA A S &
g eI ded TAF FEE 05%F YUlek
B. breve K-1105}+ E. coli HGU-3& ¥ ofslg e
o] tryptophanaseBA A S H = 72} 52%, 1Y 57%,
ul 64%, B 76%2E EAU. B breve K-110%
Bactervides JY-65 E3woFalg-& o T 25
0.5%3 713 w2 9] tryptophanase A4 ] &)= 7=}
51%, =9 88%, v} 73%, B3t 79%2 =4 Jehdc)

Table 10. The inhibitory effect of root vegetables after co-culturing harmful and beneficial bacteria on tryptophanase activity

Inhibition(%)
0.25% 0.5%
Root vegetable E.coli  Bacteroides E.coli  Bactervides
HGU-3 1Y-6 B+E’ B+J” HGU-3 3Y-6 B+E" B+J”
Solanum tuberosum GIA}) 9 9 29 36 37 29 52 51
Ipomoea batatas (3721 0 0 0 0 0 0 0 0
Allium cepa (°¥2b) 0 0 0 0 0 0 0 0
Allium sativum(@Fs) 0 0 27 39 2 2 32 45
Codonopsis lanceolata(t19) 10 22 37 4] 12 44 57 88
Dioscorea japonica (B} 20 26 54 44 38 39 [ 73
Colocasia antiguorum (Z5) 32 42 56 58 37 57 76 79
Daucus carota (FZ) 0 0 8 4 0 2 11 17
Phyllostachys resticullta (55>) 0 1 5 10 0 10 16 18
Rapanus sativus(F-) 0 0 0 0 0 0 21 0
Pueraria thunbergiana(3]) 0 0 18 3 0 0 21 15
Nelumbomucifera (A 0 0 2 17 0 12 36 41
Arctium lappa ($-%d) 0 0 15 0 0 0 27 0
Platycodon grandiflorum (S2F4]) 0 11 20 14 0 25 30 24
Zingiber officinale ("374) 0 0 0 2 3 28 29 43
UB. breve K-110 + E. coli HGU-3.
B. breve K-110 + Bacteroides JY-6.
Table 11. The inhibitory effect of some root vegetables on harmful enzyme activities of human intestinal bacteria
B Inhibition(%)
Root vegetable % pH -
B-Glucuronidase Tryptophanase
Control 6.0 0 0
Solanum tuberosum(3At) 0.25 5.0 37 35
0.5 46 53 50
Codonopsis lanceolata(®19) 0.25 49 55 38
0.5 4.7 59 53
Dioscorea antiquorum(®@}) 0.25 5.1 47 52
0.5 49 59 55
Colocasia antiguorum (£3%) 025 5.1 35 38
0.5 49 55 54

“the content of water extract of root vegetable in medium for B. breve K-110.
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4. ZiXt, oY, Ot E2EsEEe] BLMREC] REs o
&

AAFeldt fealds Ehisi g o sl E
42| A &AL Jed AL o, uf, ERFREES
A718t wiAlel] Al APHMEE-S wlofslEA] pH A
E 9 AR EL AAEAE 535 TH(Table
1. 2 A% THRY F2EL 05% 7HBIlE o
8 -glucuronidase$} tryptophanase®] HA~3A2 50%¢]
42 ARt ebdet. o2t A4 A E:
TAHF FEE] Mkl ARE FAATIR o] Ak
B0l fi7lake] AARS 7M1 A wiAle] pHE A5k
AR A= olgR S fakdEel ol fl
5 o] qAE ¥ ohg falidFrt AAE
FrE|Ese] Ak A7) dFes AztEeixie). A
WAl Fe] AAFsH= B-glucuronidase:= 7oA benzo(a)
pyrenes- 22 554 E4l°| glucuronic acid conjugate
2 FE3se] d%e 58 ATHE RuiE S o o)A
g 7FrEaiAlA UeklE- AT yprophanaset:
4555 E3iM A3SE uyptophan #8)3}ed indole

S| Wk, ARHPIEAS AP, ool Bag

Table 12. The effect of each fraction of some root vegetables
fractionized by Sephadex G-100 column chromatography
on growth of B. breve K-110

i Growth(%)
Root vegetable Fraction No Rf value ————
B. breve K-110
Control 100
Solanum tuberosum Fraction] 11-20 0 112
b m2-3 0 106
m 31-40 0 101
0.27
vV 41-50 0 99
023
Codonopsis FractionI 11-20 0 129
lanceolata o 21-30 0 115
=14)
I 31-40 0 108
IV 41-50 0 100
0.18
Dioscorea japonica Fractionl 11 -20 0 118
@=h I 20-30 0 104
oI 31-40 0 100
IV 41-50 0 89
0.29
Colocasia Fractionl 11-20 0 108
ag;élruomm I 21-30 0 108
== m 31-40 0 107
0.18
IV 41-50 0 0.96
0.18

g2zl A 1598 A 6 F(1999)

AL A #7114 QA3 Aoz 4=
Bifidobacterium™} 72 f-8-7-5 o]-43ld AN pH
W5 AeE AR QIR AT FlE
22 25 AAIBP] sl fAakrel ARE F7HAI90
+ 22 Zhiisbd iAol 2 9ieleiar AzEn) o
71 A o9} & BAe] Z|HE AFAANE AL
Hd, ul, Edgo2 A4 oljdt ITxFe ikt
& B2 FAAA pHE Azt H FAl B
glucuronidase, tryptophanases?] 3l 8452 sk

tolrt A gshE e A2 ZdHeiAd

5. &&t, OfF, Of, EEEsEmel RlEs xiidiel| #a|

TAREEAES 3 ARl B4 AR} 314
el 7}, o9, v, £3ke] B5-5E-3 Sephadex G-
100 column chromatographyS o]-§-8}e] T E=}2 3}
AEALREE o7 Bejsigdet. R}, oY, v, Eqia-Eol
A} Hejgk B3-S GAMuIR]ol| 0.25% 7Fte] A<

Table 13. The pH lowering effect of each fraction of some
root vegetables fractionized by Sephadex G-100 column
chromatography after co-culturing harmful and beneficial
bacteria

pH
Root Fraction No f i

vegetable value B. breve E. coli )
K-110 HGU-3 B+E
Control 50 67 58
Solanum FractionI 11-20 0 45 59 5.0
E‘;ﬁ;’f;sum I 21-30 0 40 59 50
M 31-490 0 47 60 52

027
IV 41-50 0 47 60 52

0.23
Codonopsis Fractionl 11-20 0 45 55 49
ég’g;?lam It 20-30 0 45 56 50
IM31-40 0 46 57 52
IV 41-50 0 47 58 54

0.18
Dioscorea  Fractionl 11-20 0 4.6 58 5.2
1('51}';’"1'0“ 020-30 0 47 58 52
M 31-40 0 48 60 53
IV 41-50 0 48 61 54

0.29
Colocasia  FractionI 11-20 0 4.5 58 5.0
antiquorum MI20-30 0 46 59 50

(Esh

Im31-40 0 47 60 54

0.18
IV 41-50 0 47 60 55

0.18

"B. breve K-110 + E. coli HGU-3.

- 562 -



AR 7l aws AR ES FeaEs gL 9

T(B. breve K-110) FAXAE 24 3} }(Table 12).
FARFSA AN 314}, ol v, E3be] A EARY B
o AN ZA) epde}. a2l Zhzke] 3
GAM® Xl 025% 7}8led B. breve K-110, E coli
HGU-3 %3 B. breve K-1103} E. coli HGU-3E o]
AJSE3 wiokt ¥ pH A3zt 9 AfellEs AR
FE FA3IHHTable 13-15). pH AHSEINE §AHFE
A &zte} vl 2R}, oY, v, Edbe) w18a) 2y
A4 =ZA ek} B-glucuronidase, tryptophanase &
28 GAEINE REX7F 09 IRAREA 27 o}
et} B. breve K-1102} E. coli HGU-35 E-&uj| ¢}
3t 9 B-glucuronidase HAYA] L TERE <)
Fraction 1914 3} 46%, ©19 57%, ©} 59%, Et
60%2] AAEIAE Febd 25 tryptophanase HAEHA39)
74 Fraction 1914 Z+=} 60%, 19 61%, v} 64%,
ET 51%2 eyt

6. 2K, TiS, O}, ERloBRE| MaIS DEXSEHC]
By
2k, o}, ole), Ee s ie Yejat mes Bree)

Table 14. The inhibitory effect of each fraction of some root
vegetables fractionized by Sephadex G-100 column

EA4& 24871 918 UV spectrophotemeter, NMR,
ninhydrin ¥h§-, 8¢ =xkg3} MBEF 2435} UV
spectrophotometerol A& 260-280 nmel|A] 5T 8 o}
EhiiA] kol AAbe|} wpgkA S zh HRYE-L opd A
22 AZ+5l}. o8] ninhydrin LA E 4L 1}
Ry FALIRMER opd Ao A=) =3t 99
= uhgelMe xje] F2-Eqte] oS vehilE v,
e, E-4e] A9 AEo] FiEe] A g Aoz
AR} olEe] EA} EYPE] 4L golrr)$)
3 AMESE AAIsle] PARE TLC, IR, NMRE 34
et vt FAMF ALY ELS 532 mannose2}
galactose’} 1:1.5 ¥]2 FAIE wEAISgIEE MPes)
+22.101%05}. ©]B{HE-2 'H-NMReIAM 7.27, 3.65, 1.62
ppmel A AL Fo] 725 B 4 glgdon RejA
T 3000 cm ' F-Zol|A o] a1 E 1" 4 qldd
H9e] fARFSA R B2 F2 glucosed} galactose?}
33:1 M2 FAE IEARREE ABE7) +63.6019
o} o] 33E-E 'H-NMReIA 7.26, 1.58 ppmell A AF
A FTEE £ 4 AU2H RAME 3000 cm™

Table 15. The inhibitory effect of each fraction of some root
vegetables fractionized by Sephadex G-100 column
chromatography on tryptophanase activity

chromatography on B-glucuronidase activity Root o Inhibition(%)
Root Inhibition(%) vegetable Fraction No value E. coli
vegetable Fraction No Rfvalve E coli ) HGU-3 B+E"
HGU-3 B+E Solanum Fraction] 11-20 0 48 60
Solanum FractionI 11-20 0 39 46 tuberosum o 21-30 0 15 46
tub;msum m21-30 0 36 43 G=h o 3140 o 0 20
@b m3-490 0 32 38 027
027 -
IV41-50 0 2 31 IV 41-50 033 0 10
0.23 :
Codonopsis _ Fraction] 11-20 0 41 57 iﬂ"d""ops’s Fractionl 11-20 0 49 61
lanceolata 1 21-30 0 35 56 (:_]g;‘))wa o 21-30 0 29 32
=) m 31-40 0 25 49 O 31-40 0 11 26
IV 41-50 0 34 IV 41-50 0 3
0.18 0.18
Piosc‘f)ma Fractionl 11-20 0 46 59 Dioscorea FractionI 11-20 0 48 64
,(g,};;mzca mH21-30 0 41 48 {g{{;}nim o 21-30 0 20 23
I 3r-40 0 32 38 m 31-40 0 17 18
IV 41-50 0(;9 29 36 NV 41-5% o 0 3
- 029
Colocasia  FractionI 11-20 0 45 60 - -
antiquorum I 21-30 0 40 53 f;;;cuzsrz:m FractionI 11-20 0 16 51
&3 M 3i-40 0 2 47 &3 I 21-30 0 0 31
0.18 m 31-40 0 0 12
IV41-50 0 32 37 IV 41-50 0 0 12
0.18 0.18

"B. breve K-110 + E. coli HGU-3.
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