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Development 0of the material for health food
using medical action of a perennial

platycodon grandiflorum
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SUMMARY

Platycodon radix is a dried root of Platvcodon grandiflorum (P.
grandiflorum) A. DC, a perennial grown on the hills and fields in Korea and
Japan, or cultivated in various districts. The roots of P. grandiflorum have
been used as an expectorant in the symptoms of cold, cough, asthma and
pulmonary tuberculosis and as valuable for the control of pleuritis in oriental
medicine. As folk medicine, it is used in cough with sputum, tonsillitis,
laryngeal pain, pulmonary pain, pertussis and inflammatary diseases.

Recently, P. grandiflorum was succeeded i1n cuitivating for a long period
above 22 years old and has generally been employved as {folk remedy for
diseases of adulthood such as hyperlipidemia, hypertension and diabetes.
Thus, this study was performed to ultimately develop the materials for
health food using 22 vears old P. grandiflorum by investigating effective
medical compounds and examining their medical action tn vitro and in vivo.
As the first step, the chemical compositions and effective compounds of 4
vears old and 22 years old P. grandiflorum were analyzed and compared.
The contents of crude saponin, dietary fiber, inulin, inoraganic elements
showed slight difference between 4 years and 22 years old P. grandifiorum.
Particularly, the significant difference of inulin oligomers from G-F: to G-Fg
in 4 and 22 years old roots suggested conformation change according
cultivation period. Extracts of ethanol and methanol isolated tfrom 4 and 22
vears old roots were analyzed by HPLC. The results showed two different

peaks which represented higher peak area in 22 years old root than that in



4 vears old root.

To 1dentify above compounds, various Instrumental analyses were
performed for petrelum, diethyl ether fractionation HPLC fraction, and the
major compound was estimated to be steroid. This steroild had the free
radical removal activity but did not show cell toxicity.

Ethanol and water extracts of 4 and 22 years old P. grandiflorum were
tested for their antimicrobial activities against 15 types of strain. The
ethanol extracts of 22 years old root inhibited the growth of all test
organisms except KRhizopus javanicus. Minimal inhibition concentration
against 15 types of strain, pH, temperature stability and eXtraction condition
of antimicrobial agent were investigated.

To study the effect of P. grandiflorum(22 vyears old) feeding on serum
and liver lipid concentration, diet-induced hyperlipidemic rats were fed diets
containing 5% and 10% P. grandiflorum powder for 3 weeks. The P.
grandiflorum feeding markedly decreased both serum and liver Ilipid
concentrations in hyperlipidemic rats. Especially, 5% P. grandiylorum diet
significantly decreased the concentration of total cholesterol and triglycerides
in serum and liver as compared with those of the hyperlipidemic control
group. Dietary P. grandiflorum also induced a reduction in low-density
lipoprotein(LLDL) cholesterol as well as an increase in the concentration of
high-density lipoprotein (HDL) cholesterol in serum. Furthermore, the
atherogenic index was also low in rats fed P. grandifilorum diet. These
results indicated that dietary P. grandiflorum may have a beneficial effect
on preventing hypercholesterolemia and hyperlipidemia.

Six types of health food were developed using above results; enzyme
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Freeze dried sample 25g
MES/TRIS buffer

(pH 6.0, 500m!) Tarmamyl (2.5ml)
Mixing

Heating {for JBmin at 10G07TC

|

Cooling

0.205 NaOQOH —  Protease
(pH 7.5) (6ml, 50mg/ml MT buffer)

Incubation for 30min, at 60°C

Amyloglucosidase ! 0.325N HCI1 (pH 4.5)

Incubation for 30min, at 607

1

Kiltration
Filtrate Residues
Dialysis(overnight) Insoluble fiber
99% EtOH(2L) |
Precipitation(607C )

|

Centrifugation(5,000rpm, 10min)

—

Filtrate Residues

|

Freeze drying

Soluble fiber

Fig. 2-1. Extraction procedure of insoluble and soluble fiber

from Platvcodon grandifiorum.
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. grandiflorum

lkg
< Methanol(5L)
«— Homogenizer

Filtration — Residual compound -—l——— Water extract
‘ 90T
Filtrate
‘ < Vacum evaporation
Concentrate
110g

<« water H500mi, diethyl ether 500mi
<~ 3 times
Diethyl ether layer

230

«- Ether 500ml
«— 2 times

Ether layer

(1.2¢)
< Ethyl acetate 500ml
< 3 times
Ethylacetate layer

(0.3g)
< BuOH 500ml
<« 3 times

H20 laver Butanol layer
(15/g)
MeOH laver
(9/g)

Fig. 2-2. Fractionation procedure of biologically active compounds from

P.grandiflorum (22 years).
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2 Ade A8E 492 2 2292 @AY AP E L Table 58 24, 4
A 2293 28 x 9] F AolHf #FFHE A7 50.0%, 53.1%=2A EEE 4
ol Af7t 32.0%, 406%, +&4 AEHA/H7t 18.0%, 12.0%0l1, g2 FFE
L 11.6%, 12.0%9 23 T a&tx 9 crude saponing 3.0%, 34%=E A& 223 29 4
G2 B0 9 04% 4T, ol 449 Alxd o] 53 7tA = @A I
7ttt 6@ REHE saponin@F F7H7F Alulstte AR vl BFES H

Rt

Table 2-1. Chemical composition of platycodon grandiflorum

(%)

=iy

Composition\Year 4 22

Moisture 1. 90 0.70
Crude lipid 1.03 0. 99
Total dietary fiber 50. 00 53.10
Insoluble fiber 32.00 40. 60
Soluble fiber 18. 00 12. 50
Crude saponin 3.00 3. 40
Ethanol extract 11. 60 12.00
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A B C

Fig. 2-3. TLC pattern of crude saponin isolated from P.grandiflorum,

4 years old(A), 10 years old(B) and 22 years old(C)

Fig. 2-3¢ d2¥ Saxe ZATUE TLCAAN BEF AT A, 18F 9
AEGO gAEgoy W2y saxe AEY F@d FAA patterncl A&
2 zolE LAY 4 AAT. WA TLC BN Ee7 A58 F FH AZ
A(HAE)E 588 FEEMNL Ay Fd AT
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G2y T2 x(3, 6, 10, 15, 20, 248)E 95% ethanol®} 942 24z FF 3

o Z4F F 7499 EHEE Atomic Absorption Spectrophotometer(Thermo
Jarrell Ash AA spectrophotometer 1000/4000)2 23 3 At}

95% ethanol FEFEJNA dEE TA 9 Fr|de Mt ox K3 Cud#
o] ¥, Mg® Cuv 2492 FolAo2 A HEHUAW(Fig. 2-6). 2
9] Fe, Ca, Al, K& Aujdso b8 R zo]E el A gk}

dorFE=EdAe d2dd 8349 Fr)d T de&d FEEAAY 2R
o AolgA Jetwe=d F, Caxt Ko %71 Fe, Mg, Aldl vlstod ¥4 HE
HAx 53 Cadl =71 Aujdsd gt Fr7sty 243 2= 382
Hl3to 458 F7t) A#AE A (Fig. 2-7).

Fig. 2-82 Z+%F 7199 AA chromatogram2 YEld ZHo|T}.

4. 442 R 2292 =3A FFE9 HPLCAH 9% vy

7t. 80% d&E& FEFEE9 HPLCEA

Fig. 2-99A Yed A Zo] WZdE T atAe AEFE ZHol7F AU
=, 22929 A-$ 11.409 retention time(RT)E 77X+ peak® o] 43+
11.718 ¢} ¢ 3l A5 Po] A= Aoz Vel retention time 5% 3 6%
O peake 22927 432 A o= ARYE 4+ UYL Y retention timee] =}
o7} U= ZAo2 Hol o' R fHG AFH@AHo A& Ae2 FHEY.
Blal RT7F & B HdA 22329 #Fo] 442 ET £& ZoE FHEAR
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IFig. 2-6. Inorganic components of P.grandiflorum ethanol extracts



15

R 9
&

”mm IS < " S NE
N

M.

L)
3 /8w —

- < L0 o
d/3w

Fig. 2-7. Inorganic components of P.grandiflorurmm hot water extracts



el el — Pkl L

B - - X"'R "Tl I .r.:":"“f::f' lil

9¢

Pt D 2 '
Live: 100z Preset: 100s Remaining: Os Live: TEDE Freset: 100s Remaininas U s Live: 10035 Freszet: 1005 Remaininag! N3
Real: 1175 15% Dead Real: 122s 18 Dead Reatl: 113: 1% Dead 1
N [ - - . e p— E - — - - T - —
i% (1
P j z 1
S v ;l
5 | :
| "y l | 1 )
. i ! |
1| | | B
\ Sr ;.1 !
K ll S | NA 4; 5 S
FI ' g1 ‘ N 1
A | ‘ % P
Q)HH ht f ﬁ '-WL E F h‘J(M L; ¢ |
i i ¢ i . ¢ ( "J Yo E ) ( b '{wj A ¢ f E C
{ |
q ) X | ﬂf - A J , _E,- | Mhuwkﬂuw
: 740  keV | 10.9 > { . 6 5.740 kel 10.9 > ¢ 6 S.740 kel 10.3 >
é8= 2K6 ’ ch 297= 83 cts FS= 2K -, ch 297= 86 its F3= 2 J ch 297= a0 c¢ts
MEM T s 8] o | _ MEMt:®Z MEMT: 5 _ t _
X-RAY -~ . ———— — K-RAY
Live: 100s Preseti 100s Remaining? 0s| [#A-RAY Live: 10035 Prezet: 1003 Remainina: -
. i ves : ining: 5 Ve 5 zels 5 9 0s
T - - "‘ 1
e k X 2
) N i

P i ; :
1 F 6 i | k

|

| | |
H} | 4 % E ‘ F;. 1:
1 | ﬁ ! KRR J
_ %H ( r L 1l : : B futﬁj : F

i B S 4 t r U boof J
'ijv e t uh}wddhﬂﬂnﬁﬁ E ) kamf:::fff&:;%wwiwmﬁ .LJ h&wﬂ““*“ t uuimﬂj.
— 1 . o= - — _ TV T . . e e 'l—*m“"“i
{

(.6 5.740 kel 10.9 > — TR e TS 500 weu s
3= 2K ch 297= 30 eS| ese ok U eh 297 92 cvs| [FS= 2K ch 297= 83 «cus
MEM1 : #2 | MEM 1 #4 MEMI: 84 . R i

Fig. 2-8. AA chromatogram of P.grandiflorum ethanol extracts.

MEM 1 : #1(3 vears), #2(6 years), #3(10 years)#4(15 years), #35(20 vears), #6(24 years)
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2 3 "c(Fig. 2-10).

O 2292 =3 A 9 fE&EA9 £

492 % 2292 xatxe £&E8E& HPLCE B43 QL9 (Fig. 2-9, 2-10)
JEFEFe o7t Faig EYos RE 44EIL RBeldd 1 72 % 5
A€ FH87] 913, WA Fig2-29 o] EEIFAEH A ether®t diethyl
ether 322 ZoA o8 Ad¥A TA7 AFHe], o] FTEL Az o
oA Jed WHoZ HAS A HPLCAA FAEE ZASIATH.

Fig. 2-11914 Uehd stk go| £434 28 23¢ AT F AL
5, o] &8 & Fig. 2-12¢ Zo] 'H-NMR Spectrum? =33 4o},

'H-NNR spectromol 4] 69ppm ¥ 2N A] aromatic ring FZX 7103
peak7} #A AT 09ppmY methylZ]¥ 1.3ppme peak, 2.0ppm<e peak,
2.8ppm2l peak, 5.4ppm<el peak% o] 'H-homocosy spectrum(Fig. 2-13)olA <A
AEol s Aow Bvol B 3FFEL unsaturated aliphatic fatty acid$®t ring
FTZRE 7R 3 Eo] AFgHo Y= Aoz FAHW, “C-NMR spectrumoll A
174ppm<®e] carbon€ carboxylic acidlA] 3= =3 20.0ppm3 40.0ppm A}

ol 4 Y ElY chemical shift® %-E methylene group 9lAl & =+ carbon
peakE 2 FA 5 o] fatty acid®] EAE AU 4 AR (Fig. 2-14), 1IH-NMR
ol A 3.6ppm<2 methoxy peakﬁ} PC-NMRA A 56ppm<e methyl carbon2 & %
B aromatic ring 79 O-methoxv?7t A EHo U= FHo=E FAHEG. =T
ether®2 3 olA ZAAAe AL 23 'H-NMR spectrum® FAsto B ZF
7} (Fig. 2-15) steroidd 3HEEZ FAHEHUG.
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Fig. 2-10. HPLC profile of 30% methanol extracts from F. grandifiorum,

22vears old (A) and 4 vears old (B).



b
P
‘1
L
]
[1
#F
I
f*'
%
e I ,
My F
r

Fig. 2-11. HPLC profile of ether and diethyl ether extract fractionated from

methanol extracts.

30



PP gyl -

Y T . J - T Y T ¥ T T T I L T T T ’ 1 -y T T l L | ¥ L ] T 1 T -

f
\—‘_J\Ju J J r
) L Y T ! v | 1 o T L T " ¥ T | | ¥ ¥ . — ]
¥ $ T ! $

« J e 1 ] Fpa

Fig. 2-12. ‘H-NMR spectea of P.grandiflorum, ether and diethyl ether

fractionate.

31



.]w*m At H T o bkl Bt et st - s i P Ly

Wi e

TEATS A e g ey “rl AT

.
I LT BRI

Fig. 2-13. 'H.H-homocosy spectrum of compound DI.

32



1058625 -1 1a COC]Y Edayl

gy

199 L - P i L,

Fig. 2-14. BC-NMR spectrum of compound isolated from P.gradiyloum.
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Fig. 2-15. 'H-NMR spectrum of a steroid compound from P.gradiflorum.



M 3% CHAN =atko] RS2 HAM

Al 18 A4

ZAE HAAVIBAYE, 14, 71, #EdE, 38, HAY, 599, Gy
NEA AYsHE FUAY FAA 55 L Ad AFAY FEAR o3
gJdd 4327 A9 gz, zatAe F % EZHQ  Platycodigenino] F 8
3 AL e Aoew RuHy o

A g% Jlx FHF}Ed #F AFE 19708 27bA = Igarashig
A Ba olfoles A9 iAoy 19749 o7 =atA e Fa A4 EQ
platycoding w29 A Fo3o o2 dgane HFS 24, TF4U7
AAXE(XNE, I, dE&EF), 94 45 HE 2= Fds T8, &4H
F A8 2 94 &8 AL cholined FHE, §£FFE, olyIHAAAF &
2 FHFe A Lol FQHo A FAY L LAY d3EE
of 7h54L AAG v Yok

1 % Hitokotos 2 E&8x9 24 chloroform B JdE@$E FEHEFEL UAE

Wi R ol A7t q Aspergillus parasiticus, A. flavus, A.ochraceus % A.
versicolor € W Y3 HLu] o] Z o] EALMAHE=0 ZHAEHL B G
i, Ishii ¥ Z8AZ2 FH 1759 AMNZ L saponing £33 7|Ed 7 E
prosapogenin 7+Zx9} H s H+ vl, 8F2] saponin® o -acetylZ| & ¥ /31
AL HAHUY. Kubo F€& 3IAZE HEH 70% methanol 5L, crude
platycodi inulin 8% 9 crude platycodi saponin E& nt$2d Fao 3L
AT FEE FATFOD AT £ Nagao 59 BHie ZatA9 jnulin A%
o] nle 2ol Biotd s ZHE FUBAL UEIL AT

ol el AFH T 7123 1z dExME 2294 JATHA HY
A5 v E U3 YFEATL NS FLFA dig JAHAEHRE AL

SET, =% BAQ NSEHES FEAYOET HAFd Ut



A 24 Alsg 2 ud
1. &34
B AggA AR H 434 €@ 2408 THAes B dFo HEAgdAQ
oldEN2 HEg FTF wgkoen F£EIEo 156% U2 AXS O F FEAE

2 Arga A

goaE 9 MIC 239 A8 " O#F 5 Gram GFAAM T 3F, Gram 34T 5
F, 8% 2F Z3o] 57 T PR AL I I E BEAEHKCCM)AA £
& HiQtow FE+= Table 3-137 &t}

3. Wi A B uj <k

A2 seed culturedls Tryptic Soy Broth(TSB, Difco)E Al&3Fon,
discd4ibgol o3 FFH =37 96-Well platedld MICH ZFEE HWiA=
Muller Hinton Broth(MHB, Difco)& At&& 3z, a4 R T4 49 =
ol & Luria-Bertani(LB) Broth® Zt2} AF&-31 9t}

A89 FFolo] seed culture, 78 2 FA AL malt extract
medium(Difco)® Potato Dextrose Agar(PDA, Difco)E 44 Al 83w, 8% <9
Mo 2% EE+E TSBS MEBE Al&3to bz} 37T 30T oA 24413
Ao g F A A7) vWiAe HEFS FJE=E F 058 XHsA AEIHA
Tt 5% 9 FFol= Bosd WHOoE A HAHY L A T F AdF Al
&3t At



Table 3-1. List of Microorganisms used as test strains for detecting
antimicrobial activities of medicinal herbs
Bacillus subtilis ATCC 6633
Staphviococcus epidermidis ATCC 12228
Micrococcus luteus ATCC 9341
Vibrio parahaemolvticus ATCC 27519
Escherichia coli ATCC 25922
Klebsidla pneumoniae ATCC 13883
Salmonella tyvphi ATCC 6229
Pseudomonas aeroginosa ATCC 10490
Candida albicans ATCC 10259
Saccharomyces cerevisial ATCC 2601
Aspergillus flavus ATCC 9643
Aspergilius nmger ATCC 6273
Rhizopus javanicus ATCC 22580
Microsporum audouinii ATCC 9075
Trichophyton mentagophytes ATCC 18749
4. ¥4 EH9 F&

A€ A4 EFY FE&2 Ax AE 100g9 A5 FHd @ 694
B 95% &L H7std AdLdAM AT A& (250rpm)TF F A} (Toyo
Nob)ste] dL AE 13 FEJoz 33, 7] $¥yd w2 2 3z FE54L
dol X% EF3I F rotatory vaccum evaporator® ANEE&E FEAZ A&

TE AXAA 1P E FFE A4
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= T 4 A8 100gd TFE F9d w2 3~-68 F7Esko 1A 74
¢ T FEYE 2o E AFAA(Toyo NobH)Z A &S 33 ¥HE 3o
< FYE FALEF3}A 100mIE 2Hdo AL} AT

TRl 1089 95% ol@eL st Ao 4Ael FEEHT o
e 2L 33 A4 wEsA g§ do A¥os A BEL AAF gL

T L&

AUES AlAH d2 JdEe g FEEL E22X2 JAGAMHOE, n-Fe&&9
Tl 8 Z}Z} FRYAFA 33 uwtE FZ23F T2 45~-50CoolA rotatory
105C

St
vaccum evaporatorol Al I FFH3H 1 HZ7|A & HAHAS & &

M 1P E FE AES AT

A3 EHY FAYA yFY ZAHL disc diffusionH ez FIAT. AT
< TSB ¥l A, &2+ malt extract ¥} Ao seed culture® H& HZF3 6~9
AIZE g F A EE(7000rpm)dtd AT FA A A AETE FHHAA
600nmoAlAM FFE7F 0571 HEed 2 A EY 0.1mlE 15ml¥y £5E b
FHAY fEBoz 12A =AY o] 9 disc(8ml, Toyo)g 6714 &
2 AFAZN F AELE FEE(150mg/mDHd E FEFE 50 ulE discoll HA3F
TTAA 37TCAA 48R ¥WFed P FFole EXAEEHY 0.1mlE malt
extract agar Wi Xjol LEA =T F AJ7]e] WY OoR discoll dEgE H E

=

FEEE EA7 F 30TAA 4841 vl Ydto A8 L =43

7. Minimal inhibition concentration(MIC)Z3

223 A w29 15F #Fd9 i3 MIC= 96-well plateg AFE3F 1, A



Hj R of A o] MIC 3% AL AT MHAW %, FFol¢} X+ malt extract
agartf ol FEFE T & XHF F 4HC F2F2dA 10uE A3A T
3t FUA A F AL 37CoAAN, A2 TFol= 30CTANA 24412 Z4z o)
d3 . ol HAFo] HA g& HAALAFEEE 42 MICHez AAFFHAY.

AA W RN MIC % ZFAE 1A wAolAe MIC 3 Wi 2L F
o A% FZFES MHBS malt extract A wiAo} Moz JAd{FE 44
F7tstd Ariel 22 2x9 Ate s i Fdod AKo] HA G HAFEE
datz MIC #ge=z ZAHATY. MIC #ol 1.25mg/ml ©l38te] AL FEE v
o2 A&Edo Fo4A4 AZF MIC #e 2HIF A

8. Fd48 EF9 4 ¢ pH AFA

2288 T2t FAAARL 40~121TC HHAA 158 ~1A17% ¢ A
g F MIC3, MIC3 2t & 5% ¥ 928 58 F7lsloq A/KFEE X
AFSER AL, pH S pHI~13 W9l 30T, 1A BX3% F pHTE F 3
AA BSAdA F=& A

9. NIESA A

ALE-3 AEFE AT HIGHEQY TGS A GAEQJ] HTI10800I 7 vi <4
< DMEM medium 1008l(10% FBS& )l 96 well plate® 3 welld log
phasedl e A X E MHES7F 5000 cells/wellel] HE 2 plating 3t 244 3F
g F A48 =9 AEE A FF &Fo] 20047t HEF A
ol & 48A|ZF vl Y F MEE TAHAT 7] A3 ¥ 50% trichloroacetic acid
50ulE 7tetd 4Tl A 1A B HAAT. 1B EH AEXe 2 53 A AHE
F9l 0.4% sulforhodamine B(SRB)&< 100ut& 7}std 30&8 & w4z
¥, 1% 24 &Qor MAHEGT FAFT F 10mM Tris 422 EA|H 9
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plateE 579nm9l A microplate readerE 9|83ty EFFJE SAHSFEY. 2+
E < vehicleE2 ALE3 DMSOE Al&3AR2 844 EZE doxorubicin 20mg/ml
= A}835to v w3 FHT)

10. Free-radical 4 A 3£
7.5mM DPPH(diphoryl-2-picryl-hydrazy)& 3 et £33 AFE
37CAl A 303 vbg- Al 7132 516nmollA §J & A DPPHS #dd 9

3t YT FAE FAIEC

1. AEZE 829 ¥3 2 3o AAYA HAHE

7t AEEE

B A F ol 60+5g9 438 E Sprague-DawlevA = B HE 257 v A}
=% ¥ 3F AE ASFH Y.

L. A olel ZxA

iz o], A4 ol & AdEHole ZZ Table 3-2, 3-3, 3-4¢ #o}.

t}. Aminotransferase &4 &%

Boehringer Mannheim AF9 kitE A& AsE AAFE 4 7| (Hitachi,
736-20)2 ZA3lFor, E4A8AH d9c A Img3d Karmen unit®2 HE A F}
HTH.

2}. Lactate dehydrogenase &4 &3

Boehringer Mannheim A}F9] kitE o]l &3t ®-F Al ¥ 340nmeol A NADH
= NADe JFHE Aol& FAsY A&, 5484 d9= 1M
NADH ®+ NADY 4t35 & Wroblewski unit® X A &9t



o} Cholesterol €& 3%

23 T F ¢ f Fd2HE, LDL ¥ LDL-Zd £H E, HDL ¥ HDL-
Zd 28 & Boehring MannheimAF 9] kitE At&3dtod ¥bg-AZ1 3 A3 A
&+ 7] (Hitachi, 736-20)2 E X3 H4t}.

3 92 Ao FA 9 AAAY Frv 4o kitA] 2 (Boehringer
=)

MannheimAH o2 Ml d F A3s AFEAM7|9 EFF A 40208 zHz A}
|3t B At

Table 3-2. Composition of basal diet

Ingredient ( % )
Caseln 20. 0
Mineral mixture 3. 5
Vitamin mixture 1. O
Choline bitartrate 0. 2
Cellulose powder o. 0
Sucrose 00. 3
Lard 7. 0
Corn o1l 3. 0
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Table 3-3. composition of hyperlipidemic diet

Ingredient ( % )
Caseln 20. O
Mineral mixture 3. O
Vitamin mixture 1. 0
Choline bitartrate 0. 2
Cholesterol 1. O
Na-cholate 0. 25
Cellulose powder 5. 0
Sucrose 49. 05
Lard 17. O
Corn ol 3. 0
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Table 3-4. composition of experimental diets (26)

e’

Group 1 2 3 4 5 0
ingredient

Casemn 20,0 20,0 20,0 20,0 20,0 20 O

Mineral mixture 3.5 35 3.

CJ7
o~
&
P
&
o
(S

Vitamin mixture 1. Q 1. 0 1. O 1. G 1. O 1. O

Choline bitartrate 0. 2 0. 2 0.2 0.2 0. 2 0. 2

Sucrose 60. 3 60.3 606.3 60.3 60.3 60,3
Lard 7. 0 7. O 7. 0 7. 0 7. 0 /. 0
Corn oil 3.0 3. 0 3. 0 3. 0 3. 0 3. 0
Cellulose powder 5. 0 5. 0 — ~— 5. 0 5. 0
Platycodon
grandiflorum — — 500 10. 0 — —
(powder)
Platycodon
grandiflorum — — — ~— A B
(water extract) (weak) (strong)




Al 38 A3y 2 1 F

1. & e8P vl

Al AEFANA EHE L2 AT A 84H ZFAE 80% ethanol
FZ&3% 30% methanol F£FEANA AA ¢el A7 FAZ U= free radical
2AXEE FHe2 FABATHTable 3-5).

Table 3-5. Free radical removal activity of P. grandiflorum, 22 years old and

4 vears old
P. grandiflorum 30% EtOH e:t;ct B 30% MeOH extract
22 years old + o+ _ _
4 years old + _
+  low activity ++ [ high activity - ! not detected

A4 2 2292 £81x = 30% methanol 5 H Ut 80% ethanol F=& 9l
A free radical &2 A& g0l 5P, 2232 432 B I AFHVF =4
LEF ST

2. 2 g3 Ag8AF9 v

223 A E Fig2-29 £33o dojd EFE] dE HABLLE free
radical 2AF %, AEEA ¥PAF 84 FLE FAHFYEW i A
de 2, odeotrEolE ¥ ARFoye FFEAAN #FASHAHTable 3-6).
E B Jeid g4 EJL F2EHE IPFA AT
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Table 3-6. Various biological activities of fractionated

P.grandiflorum extracts

P—

Fractionate Free radical Cell toxicity Antifungal activity
removal activity (500ug/ml) (100ug/ml)

Petroleum ether + — —
Ether + 4+ —~ +
Ethvylacetate + o+ - -
Butanol — - +
Methanol -~ — —
W ater — — -

+ | low activity, ++ 1 high activity, ~ ! not detected

3. o EY B HH

492 9 2292 =AY dEg ¥ d FEEL HFSE, ¥ U=

05% olgt23 B F2EL 15%9 FFE WAoR FTFVAHL ZAHAE
2242 E5A e FZ2EAM BAol A UBRT, =G 22
Qo dge 22EE 4329 Jdue 22E RO FTHNL FE

-

spectrume] ™A 3} 9 t}(data not known).

L 2292 2 A dEeE FEFE Z FF0 A MIC

22948 =& A9 e FEELS ALE A TF FAAM S typhidl
25mg/ml 52 JIF dAA-E AP E BEAG(Table 3-7). IwWF o=



Gram S AATEOE Gram GAA T Fd8ol g JAFdFHF FoA S
cerevisiae, A. niger, M. audouinii, T. mentagophytesl 10mg/m! § 2 A&
AA EHAE BRE 4 UA1L, R javanicusE 80mg/ml ©]F38 FEAqt A3
0| A =)

Table 3-7. MIC of Platycodon grandiflorum extracts on several

MICTroorganisms
MIC(mg/m]l)
Strains
Broth Agar
B. subtilis 5.00 2.50
M. luteus 0.00 2.00)
S. epidermidis 10.00 5.00
E. coli 10.00 5.00
K. pneumoniae 10.00 5.00
P. aeroginosa 20.00 5.00
S. typhi 2.50 2.90
V. parahaemolyticus 5.00 5.00
C. albicans 20.00 5.00
S. cerevisiae 10.00 5.00
A. flavus 20.00 5.00
A. niger 10.00 5.00
R. javanicus 30.00 30.00
M. audouinii 10.00 5.00
T. mentagophytes 10.00 10.00

2234 T A ALy 80C FESFAA MICEXEQ 5mg/ml AZFAd & )
F 48AI1F F ol Fo F Aol FAAFEJot 50T FEFAAE5mg/ml H A
48Xt 7 Al FAlo] QA IHL EE 25mg/ml HIIA|AE 24X 7471 A ZF4 A A



A7 BFHo] 50C FZ0] MY AAFHYA Aoz e

2. e F25cd g F7aA

TatRle] Ffdde due LV ¥25E FHEH EAFo BolFunh
(Table 3-8). 35% % 55% &L FEEL 95% A& FE=2 M. luteus
e MIC 5% 5mg/ml F7FFAA #AS AAEZAY g2 10mg/ml 3
ZEFAAE S0 EAAHAUAG.

Table 3-8. Growth inhibition of M. luteus by Platycodon grandiflorum

extracts extracted with different ethanol conc

Ethanol Culture Concentration(mg/ml)
Conc.(%) time(hrs)
10.0 5.0 2.5 1.25 0

35 24 + + + +

48 + + + +
55 24 + + + + | +

4 + + + + +
75 24 — — +

48 - + .
95 24 - - + + +

A8 - — + + +
(+) : Growth, (-) : No growth

ntdetE FEE 28HYE 784

2242 =&Ae dug FE2EL $u34d g £y FTRAHL
ALgt 3l Table 3-97 24 713 & $FE€AHL vUeidle 4328 2@
& EfozA quag A z AdgA FF9 MIC et Reke 2y
A= B. subtilis®t M. luteusdl WM E vl FEodA BFAA =&

PN

(lo
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dAE oy g FFd daiMe 2-49 F428 FRAMNE FFHELES o
Bt 222X 2L Hgg EgEygd gFganr duzyoz wow
JAoAH O ES} £5 & FJHAE0] 20mg/ml FEAAE A FHH HE
¥ 2] ekghot

Table 3-9. Antimicrobial activities of fractionated Platycodon grandiflorum

ethanol extiracts

4 Foay iy
jupl

i,

'Ethyi;éetat Waéer

chloroform ?;éction( /mf} Butanol fraction M/hmﬁ_;
e (me frac:*(mgfmﬂ frag.(nlg_/mﬁ)

Strains — -
20 10 5 2.5 1.26 0.62 20 10 &5 2.5 1.25 0.62 20 10 20 10
B. SLIbt f 1 js - - + + + + — -~ + + + + + i +
M. luteus - -+ 4 + + - - 4 " + " + N +
S. epi dermi dis - + + + + + - - - + + + + + + +
E. coli - + + + + - - + K + + + $ +
K. pneumoniae - 4 4 + + + - . + + + + + & +
P 38!"0551'?058 - + 4 + + + - - = + + + + + + +
S. Lyphi = - - + + + - - - ~ + + + + + +
V. parahaemo- - - -4 + + - - - - " . + . . +
lyticus

C. albicans ~ + 4 + + + - - - 4 + + + + + +
S. CerE'VijHE ~ + + ¥ + + - - - - - 4 + + + +
A, flavus -~ 4+ 4 + + - - - & ¥ ¢ 4 + + "
I. mentagophytes ~ + + + + + - e e - - . ' s . N
(+) : Growth, (-} : No growth

4. 1X¥EF 79 ¥y ¥ 3 AAdA W EF
333t Table 3-49 4ol HAE A{T ¥F €3 ¥ A AZUAL
OAdE AN ageE gen 2o

7F, @A F 9 £ 9 HDL-ZdA2HE T 3o FTZYLIHE,
HDL-Z22H & %9 7 8& 2 F9A3 A4E Table 3-10% 2o

FEY28E EE dEFA HEq 2294 2ty E2EEHY F FET



GB)AA fredHoz 34 Yeged, HDL-Z2d 28 & sx& dix7d H 3
o =& HolF(S, 4, 5 67) EFAA wA dEtgG. old FHFE Aae
A HdE7AM dzFe bste @& ge Baed, 53 =244 dFFE 4
olT(BT)NA 7HF W& g BRIt

Table 3-10. Concentration of total cholesterol, HDL-cholesterol, ratio of

HDL ~cholesterol total cholesterol and atherosclerotic in serum

of rats fed the experimental diets for 3 weeks

—

Total cholesterol HDL-cholesteral HDIL-chol. Atherosclerotic

Group - X 100{ %)
(mg/dl) (mg/dl) Total chol. index -
) 1677 = 60" 525 &+ 2.3 315 + 02° 2.2
2 2615 % 64 62.7 + 2.5° 241 + 1.0¢° 3.2
3 1661 % 3§ 659 + 2.6 399 £ 27 1.5
4 1880 + 2.3 771 £ 1.8 410 £ 1.2° 14
3 1606 + 3.2° 753 £ 45 453 + 1.7° 1.2
6 2006 x 4.0° 817 + 4% 410 £ 1.3 1.5

* (Total chol. - HDL-chol) / HDL-chol.

™ Mean + S.E. (n=6) Means in the same column not sharing
common superscript letters are significantly different (£<0.05)

b, @ HF 9 Low density lipoprotein 2 ILDL-Z#H2AHE ¥ &

Table 3-119 A7} <9 Zo] 8AHF9 LDL ¥ LDL-Z2d2HE s5& 2240
E2A BY34)77 FFFEZEFGR)O) gEFo ¥ f9Foz dgro
H,old S FEZA2HE 5% ¥ FAT AT vy
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Table 3-11. Concentration of low density lipoprotein and LDL-cholesterol in

serum of rats fed the experimental diets for 3 weeks (mg/d¢)

(zroup Low density hpoproten LDL-cholesterol
1 2608 + 7.9° 944 + 2.8
2 3919 £ 12.3° 1372 = 4.3
3 2127 &+ 8.6 45 £ 3.0
3 2722 + 8.9 952 = 3.1°
D 2632 £ 7.3° 921 = 25°
3 3070 = 8.3 1074 £ 29

* Mean # S.E. (n=6) Means in the same column not sharing
common superscript letters are significantly different (P{0.05)

o ¥8x3Te T4H4AE "2 AAZE &%

dAF FAAAHN} AAFEL dxTd vt A Z2HA 40T (34,56T)
M ¢A Uvegon =3 d5F2GF)AAN FIF L YL BRI
(Table 3-12).

2. 339 GPT, GOT ¥ LDH 5k

g3 GPTS GOT HE& Wxzd Hoq A =24 dEF(B456F)
A YA veld AW ogd ASdAl Fejol AT dgo] HA
5] A H(Table 3-13).

b 244 39 22d2HE, fUSdcHE L SY2HE d2HE BE

AN F2Y2HER AHZY2HESY FEE 2T APRTFAA
2 o7t AT, FFEFEGT)NAN FAFHI 42 ol AR HUG

(Table 3-14).



v, ZHF o] AXAY 2 AdAE T
HAZFo AHAAAY = Tabr AolF(34563)0 dXFd B HA
3] A JdElgol} QAd 5= /RAFHQ zo]7F AT (Table 3-15).

Table 3-12. Concentration of triglyceride and phospholipid in serum rats fed
the experimental diets for 3 weeks  (mg/df¢)

Group Triglyceride Phospholipid
1 1736 £ 53¢ 1597 + 4.7
Z 2703 + 12.0° 1877 + 3.3
3 1292 + 50° 1175 = 54
1 1874 + 4.4 1389 £ 53
173 + 26 1310 + 55°
() 10189 = 4.6 Ih08 £ 36

Mean = S.E. (n=6) Means in the same column not sharing
common superscript letters are significantly different (P<0.05)

Table 3-13. Activities of GPT, GOT and lactate dehydrogenase (LDH) in

serum of rats fed the experimental diets for 3 weeks

—

Group G P T G O T L DH
(Karmen unit/mi) (Karmen unit/ml) (Wroblewski unit/ml)
1 457 * 21° 901 £ 25° 10666 + 23.7°
2 356 £ 83 815 + 3.3° 1473.6 £+ 40.6°
3 295 £ 57° 80.7 + 1.3° 13292 + 533"
4 243 *+ 471° 76.1 = 3.0% 12246 + 995%
5 252 £ 2.8 720 £ 29 12734 = 68.8°
6 269 £ 2.3 738 + 29% 15210 + 24.1°

* Mean + S.E. (n=6) Means in the same column not sharing
common superscript letters are significantly different (P<0.05)

ol



Table 3-14. Concentrations of total cholesterol, free cholesterol and

cholesteryl ester in liver of rats fed tile experimental diets for

3 weeks (mg/g)

Group Total cholesterol Free cholesterol Cholesteryl
ester
1 400 £ 0.15% 200 £ 0.05° 200 + 0.05°
2 8.90 + 0.15° 2.40 -+ 0.05" 6.50 £+ 0.15%
3 0.20 &+ 015 255 £ 0.15% 3.65 &+ 0.15%
4 7.10 £ 0.15° 3.05 + 0.05° 4050 = 0.15°
O 480 + 025 2.70 £+ Q.10° 2.10 + 0.05"
0 4.75 £+ 0.05° 200 = 0.1¢° 2.70 £ 0.05

i i

* Mean =+ S.E. (n=6) Means in the same column not sharing
common superscript letters are significantly different (P<0.05)

Y



Table 3-15. Concentration of triglyceride and phospholpid in liver of rats ted

the experimental diets for 3 weeks (mg/g)

Group Triglycenide Phospholipid
1 368 + 1.15° 119 + 1.00°
Vi 441 + 1.05° 126 + 0.70*
3 230 £+ 0.380° 112 £ 0.35°
4 375 £ 1.00° 121 = 0.60”
o 183 £ 0.55° 13.2 £+ 0.60°
6 216 + 150° 116 £ 0.70°

T - e ——

* Mean *+ S.E. (n=6) Means in the same column not sharing

common superscript letters are significantly different (P<0.05)
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