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Bifidogenic Effects of Yaksun (functional herbal) Food Materials
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Abstracts

The objective of this study was to evaluate the effect of functional herbal foods on the growth of intestinal
lactic acid bacteria. When Bifidobacterium breve and human intestinal microflora were inoculated in the general
anaerobic medium which contained each functional food water extract, most of functional herbal foods induced the
growth of lactic acid bacteria by decreasing pH of the broth. The pH decreasing effects of Liriipe platyphylla and
Platycodon grandiflorum were excellent. The growth of lactic acid bacteria effectively inhibited the bacterial
enzymes, S -glucosidase and A -glucuronidase. Eugenia caryophyllata and Liriipe platyphylla potently inhibited the

productivity of A -glucosidase of B. breve and human intestinal bacteria.

Cinnamomum cassia, Gardenia

Jjasminoides and Platvcodon grandiflorum potently inhibited the productivity of f-glucuronidase of human
intestinal bacteria. The growth component isolated from Platycodon grandiflorum was sucrose (compound B).
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ZHZ(flower of indicum), Al A
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& complete reaction mixture(2.75mg pyrophosphate,
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Fig. 1. The isolation of active components from the
rhizome of Platycodon grandiflorum.
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Table 1. The final pH on the media cultured B. breve or human intestinal flora in the medium containing Yaksun

food materials

0.25% 0.5%
Herbél Food Korean name B breve Humzn 1B” B. breve Human 1B
Control 6.1 5.6 6.1 5.6
Angelica gigas(radix) ] 5.7 5.1 52 4.9
Cassia obtusifolia(seed) 28 5.8 52 5.6 5.1
Chrysanthemum indicum(flower) z 5.9 53 5.7 5.1
Cinnamomum cassia(ramulus) Al 2] 59 53 5.7 5.2
Citrus aurantium(fruit) 2|z 6.0 5.3 5.9 5.1
Citrus aurantium subsup.nobilis(pericarpium) 13 5.6 52 51 4.8
Eugenia caryophyllata(flower) A 59 5.1 5.7 5.0
Gardenia jasminoides(fruit) 2] A} 57 50 54 4.9
Glycyrrhiza uralensis(radix) Zx 59 53 5.7 5.2
Hordeum vulgare(seed) u# o} 6.0 5.0 5.7 47
Liriope platyphylla(tuber) o B2 5.6 50 5.1 4.6
Lycium chinense(fructus) T712F 5.7 52 53 5.1
Mentha arvensis var. piperascins(herba) v} 5.7 53 54 4.9
Panax ginseng(radix alba) ol Ak 5.9 52 55 4.9
Plarycodon grandiflorum(radix) 23 5.6 5.1 5.1 4.8
Poncirus trifoliata(fruit) 2] 6.1 5.1 6.0 2
Pueraria thunbergiana(radix) az 5.8 5.4 5.5 5.2
Schizandra chinensis(fruit) ozt 5.6 5.2 5.1 4.8
Zingiber officinale(thizoma) A7t 6.0 5.5 6.0 5.5

F=zeldsts A A 178 A3E Q00N
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Table 2. The inhibitory effect of herbal foods on the productivities of B-glucosidase and B-glucuronidase of B. breve

and human intestinal flora

Inhibition{%)
Herbal Food Korean “0.25% 0.5%
name GCO G’ GCO Gou
A B A B

Angelica gigas(radix) ZH 74 0 61 79 0 76
Cassia obtusifolia(seed) A9 A 84 0 7 89 0 5
Chrysanthemum indicum(flower) = 49 0 29 63 0 52
Cinnamomum cassia(ramulus) A =] 17 0 37 66 21 85
Citrus aurantium(fruit) il s 50 31 33 67 5 68
Citrus aurantium subsup.nobilis(pericarpium) 213 90 0 32 96 0 79
Eugenia caryophyllata(flower) A 80 6 69 95 44 43
Gardenia jasminoides(fruit) ) 2} 56 29 78 69 0 89
Glycyrrhiza uralensis(radix) % 15 0 55 63 0 62
Hordeum vulgare(seed) i o} 0 0 68 42 0 73
Liriope platyphylla(tuber) LIRS 90 34 74 95 48 70
Lycium chinense(fructus) TF71 A 93 7 53 95 0 47
Mentha arvensis var. piperascins(herba) uks} 75 34 54 84 9 55
Panax ginseng(radix alba) QA+ 50 0 67 75 0 72
Platycodon grandiflorum (radix) a7 86 14 56 90 24 72
Poncirus trifoliata(fruit) 2] A 18 0 60 54 0 61
Pueraria thunbergiana(radix) = 69 15 9 81 0 76
Schizandra chinensis(fruit) QU] x} 81 35 86 92 9 79
Zingiber officinale(thizoma) A7 0 0 52 0 0 61

B-glucosidase: A, B. breve; B, human intestinal microflora.
“8-glucuronidase of human intestinal microflora.

Table 3. The inhibitory effect of compounds isolated from Platycodon grandiflorum on some harmful enzymes of

intestinal bacteria.

Inhibition(%)
Compounds Rat intestinal Humax'l intestinal
pH bacterial enzyme pH bacterial enzyme
GcoY  geu? TRY” GCO GCU TRY
Control . 68 0 0 0 6.8 0 0 0
Lactulose 49 0 85 82 54 0 45 85
Compound A 4.9 49 90 97 - - - -
Compound B 50 65 85 86 5.8 6 49 67
Compound C 5.6 0 56 63 - - - -

YB-glucosidase; “'B-glucuronidase; “tryptophanase.

o2 ggsn oz o PR HHAE AT
o] Foj Aok Aol

B3 silica gel column chromatographyol] 2} Rf
0.33, 021, 0.08(A7/]&u BuOH:pyridine:D.W.=85:
10:102 YelE A7l Bdg Resid GAM
Cglucosyel 242 0.5% 7harel @A Ao@Eol
3 pHAIslE SR 9 B-glucosidase, B-glucuronidase,

tryptophanase & AgA A EHE  =FSAT
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(Table 3). Rf 0.333} Rf 021& Jell&= F71A &
AL oW {FAF FHEHY €A lactulose S}
fAMGE pH AstEHE e 2m B-glucosidase,
B-glucuronidase, tryptophanase &A% & Rf 03391
EA9 A 47 49, 90, 97%9 AR ZTHE, Rf
0219 B4 B9S IAZ 65 85 9% AAFEI
& Uefo] 4849483 E lactulosedd FA}
FAY © 5% EFE Yehe Aoz #EH
Atk 2y Rf 0338 YeEhle 32 Molishyt
SAlA ARAE JER ™ TLCAH A glucosest &
ARgE RfAE Yel= 202 Hol d3RFE A
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Table 4. “C-NMR chemical shifts of compound B
isolated from the rhizome of Platycodon grandiflorum.

Table 5. The effect of isolated compound B on the
growth of B. breve JCM 1192 .

Turbidity  [nhibition(%)

H,OH
2 0 H CHZOH Compounds pH
(%) B -glucosidase
OH Control 6.8 100 0
HO CH20H
H OH OH H Lactulose 025% 52 171
. 2 05% 49 205 8
m.p. 160-185"C(dec), [a]”=+66.47 (in MeOH), FABMS
nmyz 342 (MH) Compound B 0.25% 5.7 154 22
i i 0.5% 4.8 201 9
Carbon number Chemical ;éuﬁ (ppmy)
1 106.30 B. breve® EHFOZ FAALD ¢ Qe EF=
i 238(6) A Z+H ;. Compound BE A7 o)A sucraseo] <93}
4 76.63 FEHez 99FE EHo FFHANA & gl
5 84.00 o582 AA FAUWAME in vitroAAX9 ZIHDE
¢ 6500 $5e AHE VU] ey 276 Fad
2 73:69 compound B £TEE S JEFAE 28 Ha49
3 75.03 g FUE ojdg 5 ez ZA 9 compound
« 71.85 Be FUAM F47e HdH02 AAA S
5 75.20
¢ s #9 34% dAE Acx 4A8d 1 A% 3
W falldol Aiet= Falas9l B-glucuronidase
HolAng AAz Agd Fudd faFEdz 2L mypophnase@H S AT 5 92 Rold [
#FE JYsre oee Aolzgm MZFolxt) Yo7t B Ed e A = g Aoz I

EF Rf 0088 Uehijes EZ S g9 F E4d
uis pH Astady gulgsllas AAaRr} 3
Al vEhdA gtoh. @A Rf 0218 YEehl=
EA9 UslA] FAB Mass, NMRS E3&] T2
<€ 3T sucrosed-& 15t THTable 4). 2 A
A E#3% compound BE GAM(-glucose)sl A o]
05% 7teti AtEel FUHH#EE o4 F wigst
o pH Astad 2 ZJUFAELIATHE &7
A THTable 3). A A<M £ g compound B
Ao AulgEel did 55 239 Ao o
3t 05% A7tk & W B-glucosidase @G-S = A
QA A EP A9 B-glucuronidase & tryptophanase
g4 47 49%, 671%9 JAEZRE JeEdIdn
WA pH AsEgH= FHol Jehgrt dAgqA
223 compound BE GAM(-glucose)ul x| ol 7}5F 1
B. breve JCM 1192& o] A% % wjorale] pH A&}
23 2 FU/AaLsdAERE 235 Ads
Table 5o Vet ZZoA £2]3 compound
BE 05% 7lsted B breveE iYL & AL
compound B ¥§2) €] pH Astads ¥ #9 47
Eo QoA lactulosed} A IS VERII L
W B-glucosidase} A &7 = 2A JYEA & ¢t
At lactulosedt FAME FEQ §3& JehyEz

S ze] 383 A 17# A 35(2001)

A

aurantium (2 3), Liriipe platvphylla (HEB),

Platycodon  grandiflorum (2 7),  Schizandra

chinensis (P)ZHR L, Atge] ZulgEg i

$e B¥E Angelica gigas (BH),

(8oV), Liriipe  platyphylla (9 5-%),
Platycodon  grandifiorum (2 74),  Schizandra
chinensis (.97 Soldrt.

2. FHAELAY O B-glucosidase FABHAA G E
B. breveE WGP E ZAS- Citrus aurantium (A

(A, Liriipe
platyphylla (% 25), Platycodon grandiflorum (2
), Schizandra chinensis (2.8]ZH7F 90% ] 2]
AAEAE YERARAA A ZuUldEo) dis)
X Eugenia  caryophyllata (B, Liriipe
playphylla (B &%)7F 40% o139 AAaRE
e it

3. f -Glucuronidase 4L 9A)5t= 7

Hordeum

vulgare

5), Eugenia  caryophyllata

Aoz vERG
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