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SUMMARY

We investigated the application to tea and beverage using biological
activities of bamboo(Phyllostachys edulis). The antimicrobial, anticancer,
antimutagenic, anticomplementary and reactive oxygen scavenging activities were

studied in detail.

Phyllostachys edulis leaf was extracted with 4 kinds of organic solvents,
ethanol, methancl, ethyl acetate and diethyl ether, and was checked the
antimicrobial activities by agar diffusion method. Diethyl ether extract showed
a remarkable antimicrobial activities against all of test organisms, bacteria,
yeasts and mold, with over 20 mm of inhibition zone. The antimicrobial activity
by acidic fraction and phenolic fraction had strong antifungal activities to 4
strains of yeasts and 2 strains mold. The antimicrobial activities of acidic
fraction and phenolic fraction were confirmed by dilution test, The growth of
E. coli 0157:H7 was inhibited at 500 ppm while the growth of B, anthracis at
100 ppm by acidic fraction. From these results, the phenolic and acidic
fraction play an important role for antimicrobial activity, and the
antimicrobial substance seems to be one of phenolic compounds, The result of
TLC analysis, Rf value of the purified antimicrobial substance was 0,52
(hexane/ ethyl acetate=3/2, v/v). The UV spectrum of the antimicrobial
substance showed max at 254 nm dissolved in methanol. It suggested that
structure of the antimicrobial homoannular diene. The 1H-NMR spectrum of the
purified antimicrobial substance was determind by high-resolution NMR
spectrometer. Singlet at 8.51 and 1.71 ppm which were estimated to the aromatic
protons and OH proton, doublet at 1,42 ppm and quartet at 5 45 ppm which were
estimated to the CH3 protons and CH- proton, and have the same coupling
constant that assumed by coupling. = 1.42(d. J= 5.4 HZ, 3H), 1.71(S, 1H),
5.45(q, J= 5.4HZ, 1H), 8.51(s, 1H) (Fig. 7). 13C-NMR spectrum showed signal at
= 18.00, 102.99, 138.58, 178.35 and which were CH3, -CH-, =C-, -CO-, From the
results of analysis, the antimicrobial substance was regarded as benzoquinone
derivatives and it is different 2,6-dimethoxy-p -benzoquinone which was
reported the Antimicrobial substance of P, heterocycla var. Pubescens.

The PEL extracted with ethyl acetate, diethyl ether and ethanol showed
anticancer positive effect. The treatment of PEL extract to the MDA-MB-231 and
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Hepalcle7 cell are strong inhibitory effect up to 90% viability in comparison
to the control. PLC /PRF /5 and Hep3B up to 60 % inhibitory effect. The PEL
extracted with ethyl acetate, ethanol, and diethyl ether showed positive
inhibitory effect to the antimutagenic assay. That showed antimutagenicities
toward sodium azide, N-methyl-N’'-nitro -N-nitroso guanidine(MNNG) and dexon in
Salmonella typhimurium TA-98, TA-100 and TA-1535. The PEL’s inhibitory effect
increased 20% to 70% as the concentrations added. However ,the diethyl ether
extract showed 50~70% inhibitory effect irrespective of its test strains. In
case of PES, that also showed anticancer positive effect against extraced with
organic solvents. Among these extracts, ethyl acetate and ether extracts were
showed good effect. The ethyl acetate and diethyl ether extracts had a high
inhibitory effect. The PES extract to the MDA-MB-231, Hep3B, PLC /PRF /5 and
Hepalclc7? cells were showed good inhibitory effect 60% to 80% viability in
comparison to the control. The PES extracted with ethyl acetate and ether
showed positive inhibitory effect to the antimutagenic assay similarly PEL. The
PES’'s inhibitory effect increased 30% to 98% at Salwonella typhimurium TA-100.
Particularly, The ethylacetate extract very excellent compare with other
solvents. Accordingly, the PEL and PES extracted with ethyl acetate were showed
strong activity to not only anticancer but also antimutagenic assay. We
conclude therefore That the PEL and PES were potential to be used as favorable

material for the functional food ,due to the various biocactive properties.

One known and two novel antioxidant compounds have been isolated from bamboo
Phyllostachys edulis. The butanol-soluble extract of the bamboo leaves was
found to have a significant antioxidant activity, as measured by scavenging the
stable 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical and the superoxide
anion radical (02-) in the xanthine/xanthine oxidase assay system. Antioxidant
activity-directed fractionation of the extract led to the isolation and
characterization of three structural isomeric chlorogenic acid derivatives:
3-0-(3-methylcaffeoyl) quinic acid (1), 5-0-caffeoyl-4-methylquinic acid (2),
3-0-caffeoyl-1-methylquinic acid (3). Compounds 2 and 3 were isolated and
characterized for the first time from the natural products, In the DPPH
scavenging assay as well as in the iron-induced rat microsomal lipid
peroxidation system, the compound 2 (IC50: 8.8 and 19.2 uM) and 3 (6.9 and
14.6 M) showed about 2-4 times higher antioxidant activity than those of
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chlorogenic acid (12.3 and 28.3 uM) and other related hydroxycinnamates such
as caffeic acid (13.7 and 25.5 uM) and ferulic acid (36.5 and 56.9 uM).
Among the three compounds, compound 1 yielded the weakest antioxidant activity,
and the DPPH scavenging and lipid peroxidation inhibitory activity (IC50: 16.0
and 29.8 uM) was lower than those of chlorogenic and caffeic acids. All the
three compounds exhibited both superoxide scavenging activities and inhibitory
effects on xanthine oxidase., Their superoxide anion (O}) scavenging activities
(1C50: 1, 4.3 uM; 2, 2.8 uM:i and 3, 1.2 uM) were markedly stronger than
those of ascorbic acid (56.0 M), a-tocopherol (>100 uM), and other test
compounds, although their inhibition effects on xanthine oxidase may contribute
to the potent scavenging activity. a-Tocopherol exerted a significant
inhibitory effect (65.5% of the control) on superoxide generation in
12-0-tetra-decanoylphorbol-13-acetate (TPA)-induced human promyelocytic
leukemia HL-60 cells, and compound 3 showed moderate activity (36.0%). On the
other hand, other compounds including 1, 2, chlorogenic acid, and other
antioxidants were weakly active (24.8 - 10.1%) in the suppression of superoxide
generation

Anti-complementary soluble B -glucan was isolated from the water extracts of
shoots of bamboo Phyllostachys edulis. A high molecular-weight water-soluble
fraction (BS-WS) obtained by the ethanol precipitation of hot water extractss
of the residue from the 70% ethanol reflux showed 62% anti-complementary
activity for complement consumption hemolysis. The BS-WS consisted of 64.8%
carbohydrate (w/w), 32.4% protein (w/w) and 21.2% uronic acid (w/w), plus 58%
of the anti-complementary activity decreased by periodate oxidation and 22% by
protease digestion, suggesting that the sugar and protein moieties are
essential for this activity, Neutral fraction (BS-WS-TI) in the DEAE-Toyopearl
ion exchange chromatography of BS-WS, which activated the complement system and
were almost soley composed of solely D-glucose and 38% of A-glucan. Souble
anti-complementary p-glucan fraction, BS-WS-Tla isolation was achieved by
repeated digestion with a- and fB-amylase, which was composed of 88.1% A
-glucan. BS-WS-TIa-1A with anti-complementary activity were isolated from the
BS-WS-Tla using Sephacryl S§-300 and MALLS. According to an SEC-MALLS, the
BS-WS-Tla-1A was found to be nearly homogeneous with the molecular mass of 75
KDa, and showed 86.3% ITCHsp, (inhibition against the total complement hemolysis

of deionized water as the control) and 81% IACHsy (inhibition against the
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alternative complement hemolysis of deionized water as the control) at a
concentration of lmg/ml. This A-glucan consited of 96, 1% glucose with 8-(1,4)
and B8-(1,3) glycosidic linkages,

Therefore, the functional tea and can beverage using bamboo leaves and shoots
were produced and the antioxidative and anticomplementary activities were
tested.
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L alvtetoll=  ch(Phyliostachys  bambusoides),  &T§(Phyllostachys nigra var.
henonis), "A%Z&(Phyllostachys edulis)®] 3t} FFo] FR/HE o|FH, FE HHx|U
A ZejE L ol it Foie E2F S4E ol&Y 717 AR F2 olgIHY, UF
F& ololl= AFA o 3, 28 F &0l AR Ex UELE o|€HI flo] FerjeinE Yk
BESE dZEH 1E, 48, #4933 5ol Ul ARAZ o §EHo Sy, 3 3o
g Al S Uehie 240l EYE ] o dReMe ARY FEF, L7E EAE
F¢9 o, $ol2HAA)E sk o, 23 8, 23 e § AEolx o€ it
tiuHte A%o] b AT 4~5dold +8E & 4 A3 Fo2 HE2Z, e $ATE
A%84), BZEA 5 287} vpofdicl. WESS v FE4 AER 8 98 ¥
AR ol 8HH, 53 1R 4¢, 4 HY FF 5ol Uiy ARAZ o]&Fo] it} o]
B3 WEEY FEES ASFY AT BN YLBAE VERR den, dd8d0] &
3 ratofld 5G] ABEA oS AR HaFEge} WUEHY YF HES Qinone FEA
d Zeg oA glom, ouFe}l AR 23l ¥FEUE U8 guaiacol, phenol,
4-vinylphenol 52] ¥4 A&} acetic acid, phenylacetic acid, propionic acid 52| &
714 ke ThE AoE B Eeojslrt
Quinone WAFEANZE 442 F A7 Ad4LUA £ AZ ARY AYEET ot
HOZ oM AL FMo] 77k A& uehis Hd AL=2 12007 o]

it

fEAZE GHAUE B EXYATL dol 2B 7AW, BR, P2, oo
clorst Al &5t Qltl. Quinonef+= acetate-malonate ZZEE AHA A AIAME=
Z1% 9)31, shikimate-mevalcnate ZEE AX AUAMIE= AL gt duwrygdosw
benzoquinone, naphthoquinone, anthragquinone, isoprenoid quinone2] Yr7ix|& &

T3 Qe g8 ARl it o® SatsEe] 9lom phenold) 4AE 7iA



th AEA UelME w3 AUl wiRAlE EASAY i SYNE EAPch
Naphthoquinone$ %! anthraquincnef+= ¥ 2rgolL} Alst ZLo] gl FFHEO]
ut o vitamin K+ naphthoquinone ©|t}. Isoprenoid quinone2 A& FF3}
#HAE ubiquinone, F¥dz} B H plastoquinone 5 &4 ATt ©|E quinone &
2 SeAEe #FAFAIo) H3| BrewerES polyporic acid, atromentin,
oosporein, bovinone, cochliodinopoly?] ZFHFof th3t 3tFF}E, Tabata M. B
echinone, echinofuran, shikonin%2] quinone®] 3¥rF&HIE, Nishina A 5
p-benzoquinone & 1 S-x A2 FF e s B st gl
ol2|gt ujFof 23 £ Aol UWEHS FA A Y © Y, y=Ed
Mol BEYEY £AE o] 8317] flste] WEFF A F¢ FES YLEX L #
o, FEAHC] BES AL, ¥idol HAH FH LelE Foto Aelgd
e 7158 AFLES og Fhsdel tsl ZE st

J

UL B AAA sHHolM Adste EESL dE AHIACL A A

Lo
100Ce] Z7]8 1027 blanchingdle] SAAR stgich A2E gL Eutiegz B

BEFSY S& TENHE sl 431 2 FPoz FAMey TF A8

e =
on, Holdd o] AMRE FF= HYEA tiy TS &ol7] $std A
ZH2o] F44/d& lopopolysaccharide®] 3/do] A= DNAZEA fAxl7t AA
Ho] Ao HYUSI=F vt A Salmonella typhimurium T35 A2y},
MEFE= Yita oz AR EE ¢A|E¢l Hep 3B(human, hepatocellula carcinoma),

PLC/PRF/5(liver hepatoma), HepG2(liver hepatoblastoma), HepalCIC7(liver)



,MDA(human breast, adenocarcinoma)%& AME-3}gic},

2 A¥e A" uiA= hFE Difcorl AFoln, 1 28] Aler2 1golAtY AE
= AMEstE R, Y Y A€ol AMEE+ RPMI-1640, MEM(minimal essential
medium)3} fatal bovine serum(FBS) GibcoAlEHE] FQI5lgl3, penicillin ¥
streptomycing sigmaAlofjA] U3, HolWA AlHo AIL-H mutagent] sodium
azide @ N-methyl-N'-nitro-N-nitrosc guanidine (MNNG)S X sigmaA}oflx 3t
At} ALgsteLt,

A 2 g Ay

7t FEFEEY AR
(1) gmE F2E9 A=

29 AzEael F3o) 10009 IS Aristd ALolH 1242 Bt kst 3
3 F&3l9ct. 882 filtration(Whatman No. 1) 2 rotary evaporator® -2uj

2 AAs L Y =2 343to] AMgstach

(2) S22 9
Diethyl ether® F&%F FYPFEHEE o}ef Fig. 18 FABL AA acidic, basc,

neutral, phenolic fraction®.® z}zt E¥ 3 31eict



Phyllostachys edulis leaves

Extracted with solvent

v

Whole extract

Extracted with 5% HCl
Aquous layer Organic layer
Extracted with 5% NaOH
Adjusted to pH12 with NaOH
saturated with NaCl l o el
rganic layer
extracted with solvent Aqueous layer g 1
Adjusted to pH1§ with HCI

Rasic fraction saturated with NaCl Neutral fraction

extracted with solvent

Aquous Jayer Organic layer

Adjusted to pH1 with HCI
saturated with NaC)

Phenolic fraction

extracted with solvent

}

Aquous layer Organic layer

Acidic fraction

Fig. 1. Fractionation of the diethyl ether extract of Phyllostachys edulis

leaves
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(1) Paper disc method(Agar diffusion test, ADT)

Ztztel e $3% FEELS AP SR A28l paper discol 0.01~0.05 ml
FUSHAL, AHnREE TUR wix]glo] Eelgotl widstact. Wl bacterial]
- 12A|1Zboll A 2442 Alojo] Aol FPEH FAdHAHo| U= Aoz witsiy
o, yeast®] A= 24AI7ro|lA 36417, mould?] 7§ 48A1TollA 72A]7t Alo]o
Asio] HFHEH HAdo] ol Hog Ralrl Yl bacteriat hard agarg ARE3}

oY o

gom, 37 n|AWEL brain heart infusion agar, yeasti= YM agar, mould:



potato dextrose agarS A}&3}o] wjorstgict.

(2)Dilution test

AztE g} A o] nutrient broth 30 mlZ} FFAIE NS 2tz 0.1, 0.5, 1.0 ml¥ &
23513 AEo|AEL F45 10 ol $FE0% Al 0.1 nl HEFc) 37CoA
Mekufoksin] AJZPEE 1 nl¥ 23A 640 nnolld FHEE ST APuEEY
Ja&ert g2FRot 4g 7 gl U Aoz I

(3) MIC(Minimal inhibitory concentration)?] &3

MIC= Bioscreen CE o]£3lo 3T L& &HE3t3, 239} vjasid X
grol wtom F¥igo]l ol AR zhubsiyich. Honeycomb welloll wiz|$} 2} B
M2 A2 F2E 323 inoculund 100 % Hriste] AN £3-2 300 L2 3}
gt tiz2TE FEE il FE2E0E HUBkdch 37TAA 184 2H5Qt vl et
X s FREE 58U, dRTET FRET W2 g A Bl

A= Ao ugt sttt

(4) Bioautography
TICE AN FFFEES vetri dishel] Y3 A|HuAEE HFY hard agar 20 nl
Rt} 37CAA vjeFgt F 0.02% tetrazolium red2 WAA|A FAIIC)

T}. GTase(Glucosyltransferase) A& 2] FA
(1) Crude GTased] $3%

Streptococcus mutans KCIC 30658 37C, 150 rpmS.F 18A] 7t wvjjelsle njordl s
centrifuge(at 7,000 xg, for 20 min)¥tt} A5 N-E ammonium sulfateE A A7
AAY chlA L centrifueg(at 11,000 xg, for 60 min)d}od 5 mM KPBof] HEIA]A A}
&3l



(2) 38E2] GTase A3 & &3

Sucrose 30 mgZ} crude GTase, Z&A|V YL Z HEEE F7SI3 0.02% sodium
azidE® X ¥s}= 0.05 M KPB(pH 6.5)% # % volumed 3 ml2 ZFojErl ©]§ 37C
ol A 30° ¢ A= E 8|3} 1647t incubation¥tth. FAAH glucan centifuge(at
2,500 rpm, for 10 min)3}o] 4A3}3l, sonicationd}e] 550 nmojA] FHUEZE &%

th FFETt 2R 2 A& Al e Re= wdsigich

P

ZAF 5
3ty #313HE (Volatile sulfur compounds: VSC)¢l hydrogen sulfide%}

gt F

-
methyl mercaptang &A%t} T2 BEEF 3IstE halineter§ o] &3l A3}
och, deldez F2E HUsty] fste meddE AT F FHE FHsL
FEEE 712E T} o] F 3R, 8&, 138 F F3HE Sz Y2rEANE S35

oct

rr

M EF= Hep 3B(human, hepatocellula carcinoma), PLC/PRF/5(liver hepatoma),

HepG2(liver hepatoblastoma), HepalClC7(liver) ,MDA(human breast, adenocarcino

ma)E& AHE3t&iT

(2) Aujey 2 FAHG2 &3
1) MTT assay

x| = MEM(Minimum essential medium)& AF&3tEIL, 37T 5% C0; incubatorof
A ejerstgnt, $& ARAS WES g R4 U A4 FHEL AHEEIge
o, #7180 252 71 8UE AAHY F DMSOo|| & AME-staich viH cell
& trypsin A 2|5t 10'cells/well E seedingdlod, cello] o] AT Bz & A}
zag Folun WEFY #7180 % 44 FEES wEEE 7Y% ¥ O

incubatorollA]  incubation¥tt}, ejeF AlEalg  HAH I O F MTT(3-(4, 5-



dimethylthiazol-2-y1)-2,5-diphenyl tetrazolium bromide)& do] incubation ¥t F
DMSOE YL 570nmofl A FF=E Fsieich
2) SRB assay

96 well plateo] A MEFEE F-HH 100u£2] x| E 7}3HFE plated 37T,
5% COz Exf3toll o 24412t ufFTct. wiokF ZA ARE PBSE | M3le 108842

5ol zt wellel H7IZHFE plateE 37T, 5% CO; Ex|3tolA] 48212 wjdyict
DM A AEo] 5048 XJbE 50% TCA B M| slyT) T} uhgtol
b EF WA JCRIF ZUAYUA YRTE &4 142 $¢ 24 ATk 3
528 53 MAstH dry ovenolld weich HRH wellel 1% acetic acidel ¢!
0.4% SRB £ 1004& 713} 30&0]% HAgt Tl 1% acetic acidE 53] A% 3}
AZ Atk AZF 150£2] 10mM unbuffered Tris(alkaline pH)® & Zt wello
715 SRB dye& H=olWl TS microplate reader® 490 ~540nm H{UjolA 0DE &
e =

of. @EedHo] B F%

Saimonella typhimurium TA-98, TA-100, TA-1535 @-5FE2] histidinef A AlE

2 B3}o] hitidine 2FAE Felstglrl. 0.1 M L-histidine 0.1 mlZ} 7p3j&
Spizizen FRHX| &} 7IaiR]A] -2 HxhulR|o] FE F 37CoA 2442 wetsts
vl S typhimurium 3-8 H3] EQHe] U AP 2dHo] FUULE sodium
azide 3 MNNG, ICR-191, dexonB& AME3lan, A¥ MEE HEHE Axsle] A}
galgt). Alglg HEUT Zu|sl, top agar® AZskel 7zt 10a1¢] 0,5
histidine, 0.5ml biotin solutiong 100ml&] top agarel F¢3ich, A A2} S mix
£ top agardl] FUTF FEEAS 0.1ml 7}31Y minimal glucose agaro]] U 3}A
Fo 37CollAl 4821 H5-t wjrste] B4 colonyE HAsIATL

AL BEEA Ea) 9 A
WEEQ diethyl etherZ Z&3lo] LFEAL Helstdrt. 7 FANHE ol
Fig. 200 UEhdch BA2R 2 2FALS bicautographyS o3t Z3staict



(1) Silica gel 60 column chromatographyol 2]t &2]

WZ.Z0] diethylether 2 FE hexane® B ¥ 3} A7) silicagel 60 columnoi
Zolste] F& A|ZFE ethylacetated] B]EE &7} (hexane : ethylacetate =
1:0, 50:1, 20:1, 10:1, 5:1, 3:1, 2:1, 1:1, 1:2, 0:1) €&l FAH=Eo] ulg} 10
Ne) BEYoz ) olF o)xe® TICE AJ3te] biocautographyE TP
#stelct,

(2) Preparative thin layer chromatographyol 2]t &g

Silica gel 60 column chromatographyel &3 #a]¥ A EHE A }L0)] hexane
. ethylacetate = 2 : 18] RZoJA 1x} silicagel 60 TLCE AA|3ILT} o] & 3:2¢
MEE 23 TL0E AAsle %2 BWg Rajsides, Rod w2EUL M0E ©
d EEUE HY stAct

o

Phyliostachys edulis leaves

Extracted with diethyl ether
Evaporation

Whole extract

Silica gel 60 column chromatography
Eluted with hexane:ethyl acetate

1] | | | | | |
50:1 20:1 10:1 5:1 3:1 2:1 1:1 1:2 0:1
(Fr-1) (Fr-2) (Fr-3) (Fr-4) (Fr-5) (Fr-6) (Fr-7) (Fr-8) (Fr-9)
#Evaporation

1st Preparative silica thin-layer chromatography
Eluted with hexane:ethyl acetate=2:1
Extracted with ethyl acetate
Evaporation

2nd Preparative silica thin-layer chromatography
Eluted with hexane:ethyl acetate=3:2
Extracted with ethyl acetate
Evaporation

Purified antimicrobial substance

Fig. 2. Isolation of antimicrobial substance from Phyllostachys edulis
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3423 #
A1y AEE §F L Yo, YEAH] WHol BY AT

7t ZAE /7180 FE2EEFEHY yIEE AN

2} guidE F&3le] BHE FEY 2 ethanol FEEY BF BEE UrhiA
otgtem, methanol 3} ethylacetate F+&EEolAs d¥ mlASol w4t FYS U
ElYitt. Diethyl ether $+&&2 EE njdgo] ZY Id7BEE VEML
R} Fgolo] FI YL AL UT) (Table 1, Fig. 3) A ARl 2H& ¥
& 2FFESES Aol disiAel YL Uehiden, 53 FAE FHste S
mutansell F& HEHE Uehlo] FAUALFEIIST 7|tiH e} (Table 2) ANTAN &5
Sol thstel WHol Uehd A@n|WEBe| MICS Z3SHATE St outanset Sal.
typhimurium, L. monocytogenes, F. nucleatm3to]l AT ofr MLAFYPHAANE vIell
o, UHA| M3 AR= AeEdME A3 AEyrt AU otF umjefsiad
t}. (Table 3)Diethyl ether® F&3ld EHI ZI fraction Mol 3] acidic

fraction(AF)2} phenolic fraction(PF)o] HAlgt AL HEF, neutral

2
:E
J
ﬂ

fraction(NF)Z} basic fraction(BF)2 A&l A& ez} ¢lalct. (Table 5) DTY
Azt X AFS} PF 25 500 ppmt 1,000 ppooiid o] &L A&g 4A3) JAstd
oo, PF= 100 ppod] F=AME AL AAstHc) (Fig. 4, 5) i ZRe} T
ole] 7§ PFRoA Y #HE Urhie] ¥FEAY FaF4EHE phenolic
compound?] Hg & 4+ olith Ewel A THIFY ARFOMLE BHE HolA
stem, MER FFoME FPol uiz) gaejo] s odstdn, FFRIE

Bacillus%oll Z%ts+= ZAE Rt} (Table 4)

O

- 12 -



Table 1, Antimicrobial activity of Phyllostachys edulis leaves extracted with

organic solvent

Activity
Test microorganism

EtOH MeOH EtOAc Et20
Bacteri
a
Bacillus cereus - NT NT b+t
Bacillus subtilis - + + P
Staphylococcus aureus - NT NT 4+
Yersinia enterocolitica - - + F
Streptococcus mutans - - - ++
Yeast
Saccharomyces cerevisiae - - - e+
Debariomyces hansenii - - - .
Pichia anomala - - - P
Fichia capsulata - - - PR
Mould
Aspergillus nidulans - - - P
Aspergillus flavus - - - T+t
Penicillium citrinum - - - Fttt
Penicillium expansum - - - 4t
clearzon diameter: mm paper disc diameter: 6 mm NT: not tested

-: no activity +! 6~10 mm ++: 10~15 mm +++: 15~20 mm ++++: 20 mm <
EtOH: ethanol MeOH: methanol EtOAc: ethyl acetate Et;0: diethyl ether

_13_



= mg

4 ) mg

-~

Fig. 3. Antimicrobial activity of extract by Et20 against various
microorganismus(a) Aspergillus toxicarious (b) Aspergillus nidulans (c)
Penicillium citrinum (d) Debaryomyces hansenii (e) Pichia anomala (f) Pichia
capsulata

Table 2. Antimicrobial activity of Phyllostachys edulis leaves extracted with

hot water

Test microorganism Activity Test microorganism Activity
Bacteria Bacteria
Bacillus cereus + Eikenella corrodens +
Bacillus subtilis + Fusobacterium nucleatum +
Enterobacter aerogenes + Neisseria denitrificans +
Enterococcus feacium + Yeast
Escherichia coli + Saccharomyces cerevisiae -
Listeria monocytogenes + Debariomyces hansenii -
Pseudomonas fluorescens + Pichia anomala -
Salmonella choleraesuis + Pichia capsulata -
Salmonella enteritidis + Mould
Salmonella typhimurium + Aspergillus nidulans -
Staphylococcus aureus + Aspergillus flavus -
Yersinia enterocolitica + Penicillium citrinum -
Streptococcus mutans'’ ++ Penicillum expansum -
Streptococcus mutans”’ +

clearzon diameter: mm paper disc diameter: 6 mm
-t no activity +: 6~10 mm ++ 10~15 mm ' KCTC 3065 ?: KCTC 3283

- 14 -



Table 3. MIC value of Phy!lostachys edulis leaves extracted with hot water

Test microorganism MIC value(mg/ml)
Listeria monocytogenes 10
Salmonella typhimurium 7
Streptococcus mutans(KCTC 3065) 1.8
Streptococcus mutans(KCTC 3283) <1.8
Fusobacterium nucleatum 9

2 |
(b)
8 8 l
= = AT e —
£ o1 !
3 2 ’
< < f
otaide-T-o o _x--2
0 10 20 30 40 50
Time(hr) Time(hr)
—e— 100 ppm —e— 100 ppm
o 500 ppm ¢ 500 ppm
-v— 1000 ppm --+v— 1000 ppm
—v— EtOH 0.2 m —+- DMSO0.2mi
—a— Control —a— Control

Fig. 4. Effect of acidic {(a) and phenolic (b) fraction of extract by Et20 on
growth of Escherichia coli 0157:H7
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2
(a)
()] r\ - ,/./
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—v— EtOH 0.2 mi
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Fig. 5. Effect of acidic (a) and phenolic (b} fraction of extract by Et20 on

growth of Bacillus anthracis

Absorbance

(b)

Time(hr)
100 ppm
500 ppm
1000 ppm
DMSO 0.2 ml
Control

Table 4. Antimicrobial activity of Phyllostachys edulis shoot extract with

various solvents

Test microorganism

Solvents

EtOH

EtOAc

Et20 Hot water

Bacillus anthracis
Bacillus subtilis
Bacillus cereus
Enterobacter aerogenes
Enterococcus feacium
Escherichia coli 0157:H7
Shigella dysenteriae
Pseudomonas aeruginosa
Salmonella choleraesuis
Staphylococcus aureus
Yersinia enterocolitica

++

+

+

++

++

+

++ +

++ -

+ -

clearzone diameter: mm

-1 no activity +: 6~10 mm

++:

10~15 om

_16_

+++!

paper disc diameter: 6 mm

15~20 mm ++++: 20 mm <



Table 5. Antimicrobial activity of different fraction of extract by
diethylether

Activity
Test microorganism acidic basic neutral phenolic
fraction fraction fraction fraction
Bacteria
Bacillus anthracis +++ +4+ - T4
Bacillus subtilis ++ - - +
Bacillus cereus +4 - - +

Enterobacter aerogenes ~ - - -
Enterococcus feacium - - - -
Escherichia coli 0157:H7 ~ - - -
Listeria monocytogenes +4+ - - ++
Pseudomonas aeruginosa - - - -
Salmonella typhimurium ~ - - -

Staphylococcus aureus ++ - - ++
Yersinia enterocolitica ++ - ++ -

Yeast

Saccharomyces cerevisiae ++ - - 4
Debariomyces hansenii +4+ - - P
Pichia anomala ++ - - a4
Pichia capsulata ++ - - U
Mould

Aspergillus nidulans - - - 4t
Penicillium citrinum - - - P

clearzone diameter: mm paper disc diameter: 6 mm
-1 no activity +! 6~10 mm ++: 10~15 mm +++: 15~20 mm ++++: 20 mm <

Ll GTase Asi&} o 23283
<4, ethanol, methanol F&&& vlA3|E Z3} FY methanol & Eo| 7}13 F2
2}E EHen, (Fig. 6(a) ) 1,000 ppmoflA] o} 90% o)ite] AsjE| gl A9 1/2
& A3ste [Co2] =& oF 400 ppn o1 R 22 Uelyct (Fig. 6(b) )

=1 FEEY FHLARA 53 A2} 158 F o 405 FEY BAFN) Q= Ao
E Uetten], Al AlutEs gut P AA ) vjasE Ay 1 A} b))
Aut P Ao Uiy IAEEEC R oY 4 Qg Ao sy W) (Fig.
)

-3
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Absorbance(550 nm)

Cont. H/W  MeOH  EtOH

Cont. 1000 800 600 400 200
Concentration(ppm)

Fig. 6. GTase inhibitory effect of Phyllostachys edulis leaves extract
(a) different solvent extract(l.000 ppm)

(b) methanol extract

100
-4 Control
- H/W extract
. 15 -&- Mouthrinse=
D\O
— o
Q
% -4
% 0 _
_g — E— .ﬁ”_:,:;v-:_ wwwww e *
©
&
25 |
0
0 4 8 12

Time{min)

Fig. 7. Malodor reduction effect of Phyllostachys edulis leaves hot water

extract
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= A

olgfe] Fig. 8 oA & £ dXxo] BFHY K78 F&2& EFolA VY BHES
Uellon, 12oA ethylacetate®} ethanol F&Eo] Aol 9z, F
MDA-MB-23128] cell lineoll ci3l] 90%F=2] Etgt F}E vehidon, Iyt
Hepalclc? celldME $43t &3} Kl om PLC/PRF/5 cell Gl Hep3B cellofA %
60%3 =2 ZHHU ENE Vet (fig. 9~fig. 12) 2o W3] &4 F&=of ol
M= A7 f7)18uf F&E] v[sl m st vty S8 F-* 424 74
3t Axel 3ot WML Ry, E3] diethylether®} ethylacetate F+&Eo] ¢4
3 "HAS BT cell lineof whel 60~80% F=o LE FAHE Hrh (fig. 13~
fig.18) F7IX2] Wi o2 ¥t BEE AAagAz {7 8uPd FEEF cell line
of what ¢fzte] xpol= QlAIRE SRB assay°1]1~1 MIT assay2l FAR3 Z3Fe] AM}E

ﬁ:

Ui et
100
O 10ul
80 t Oul
W 50ul
2 60
=
:au
= 40
20

EtOH.EA Ether EtOH EA Ether EtOH EA Ether EIOH EA Ether
PLC MDA Hep3B Hepalcic?

Fig.8. Dose-response anticancer activity of Phyllostachys edulis
leaves extract tested by MIT assay. Significant inhibition

was showed at 304 of extract added, respectively.
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80
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% 60»(
%
.S 40 =
e a
20 . - ~ V“
O | 1 L 1
24 36 48 60 72

incubation time({hr)
—— MDA —8—PLC —— Hep3B —e— Hepalcic7

Fig.9. Growth curve of anticancer activity of Phyllostachys edulis leaves
extract. Solvent used EtOAc. MDA, Hep3B and Hepalclc7 cells were good
effect
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(A)

140

120
100

60

viability(%)

20 |

24 36 48 60 72
Incubation time(hr)
---A--- EtOH(10ul} —— EtOAc{10ul) —&—— Ether{10ul)

..-@--- FtOH(20u!) —M— EtOAc(20ul) —@— Ether(20ul)

100

80 r

\
I

viability(%

24 36 48 60 72
Incubation time(hr)

---A--- E{OH(10u!) —®— EtOAc(10ul) —&—— Ether(10ul)
---® - - E{OH(20ul) —il— EtOAc(20ul) —@— Ether(20ul)

Fig. 10. Growth curve of human liver cancer cells tested by MIT assay.(A)

PLC/PRF/5 cells, (B) Hep3B cells. Ethanol extracts were good
effect against PLC/PRF/5 cells.
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viability(%

24 36 48 60 72
Incubation time(hr)
---A--- EtOH(10ul) —— EtOAc(10ul) —d~ Ether(10ul)
. @ FtOH(20ul) —— EtOAc(20ul) —e— Ether(20ul)

80

viability(%)

24 36 48 60 72
incubation time(hr)
---A--- EOH(10u)) —®—EtOAc(10ul) —a— Ether(10ut)
---@--- EtOH{20ul) ~——f— EtQACc(20ul} —e—— Ether(20ul)

Fig. 11. Growth curve of human breast cancer cells {A) MDA-MB-231 and
mouse liver cancer cells (B) Hepalclc7 cells tested by MIT assay,
Ethanol and ethyl acetate extracts were good effect against both

cells,
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viability (%
o 3 & 8
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I |
S e

EtOH EA Ether EtOH EA Ether EtOH EA Ether EtOH EA Ether

PLC MDA Hep3B Hepalclc?

Fig. 12. Dose-response anticancer activity of Phyllostachys edulis
leaves extract tested SRB assay. Significant inhibition was

showed at 304 of extract added, respectively,
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Fig. 13.

100.0

80.0

60.0

viability(%)

40.0

20.0

0.0

0 10ul

i B 30ul

i H i i = 50ul H i

ey 288 _REL 1RHE
PLC MDA Hep3B Hepalcic?

Dose-response anticancer activity of Phyllostachys edulis shoots
extract tested by MIT assay. These were increased as the adding

concentrations added, respectively.

1 2 3 4
incubation time(day)
—e— Hepalcic7 -— MDA —— PLC —— Hep3B

Fig. 14. Growth curve of anticancer activity of Phyllostachys edulis shoots

extract, Hepalclc7 cells were good effect irrespective of its
incubation time,
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viability(%)

viability(%)

Fig.15.

100

EtOH EtOAC Ether

100.0

60.0 +

400 1

0.0

EtOH EtOAc Ether

Anticancer activity of Phyllostachys edulis shoots

extract tested by SRB assay. (A) PLC/PRF/5 cells, (B) Hep3B
cells. Ethyl acetate and diethyl ether were showed good

effect. o« [ J3om
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viability(%)
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0.0 Lo

EtOH EtOAc Ether
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800 r

viability(%)

EtOH EtOAc Ether

Fig.16. Anticancer activity of Phyllostachys edulis shoots
extract tested by SRB assay. (A) MDA-MB-231 cells, (B)
Hepalclc? cells, Ethyl acetate and diethyl ether were

showed good effect. N!0« [ ]30m
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B N.
O i
1 2 3
Incubation time(day)
.--&--- EIOH({10u}) —8— EtOAc{10ul) —&— Ether(10ul}
<o -@--- EtOH{20ul) —Jl— EtOAc{20ul) —®— Ether(20ui)
(B)
100
80 | A
) T 4
3 I .
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1 ’ 2 3
Incubation tirme(day)

-- -4 -- E{OH(10ul) —®— EtOAc(10ul) —#&~ Ether(10ul)
---®-- EtOH(20ul) —H— EtOAc(20ul) —@—— Ether(20ul)

Fig. 17. Growth curve of human liver cancer cells tested by MIT

assay. (A) PLC/PRF/5 cells, (B) Hep3B cells, Ethyl acetate and

ether extracts were good effect against both cells,
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viability(%)

20

1 2

Incubation time(day)

<& - EtOH(10ul) —— E{OAC{10ul) —&— Ether(10ul)
-+ @ EtOH(20u)) —fl— EtOAC(20ul) —&— Ether(20ul)

100 r

40 +

viability(%)

20 r

Incubation tirre(day)

-+ - &+ EtOH(10u)) —¥— EtOAc(10ul) —#—~— Ether(10ul)
—&— EtOH(20ul) —fl— EtOAc({20ul) —#— Ether(20ul)

Fig. 18. Growth curve of cancer cells tested by MIT assay.
(A)MDA-MB-231 cells, (B) Hepalclc? cells., Ethyl acetate

and ether extracts were good effect against both cells.
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Fig. 19.Anticancer activity of Phyllostachys edulis shoots extracted with
hot water against cancer cell. Hep3B and Hepalclc7 cells were

showed good effect at 20uf of extract added, respectively.
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100 - 100 {
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g &+ SE [5.4]
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3 3
9w s 40
ol 20
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Fig. 20.Anticancer activity of Phyllostachys edulis canned shoots extracted
with organic solvent against cancer cell. (A)PLC/PRF/5, (B)Hep3B,
(C)MDA-MB-231 and (D)Hepalclc7 cells. Ethyl acetate extract were showed

good effect. respectively. [0« [ j20u

gt FEAHolHAY Y 53

Aol Y Afe 7 FYUZ FF 28 Salmonella typhimurium TA-1005 AWt
st em 1 9o TA-98 B TA-1535 #5E& A|¥ #F2 A3t Histidin &3¢
ol #HelHl S typhimurium TFE 71A| I nmutagenl® U3} A sodium azide T

dexon, MWNGSS AHgstod @EQ¥ol B oifel VY UL VALY A ol
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table. 504 & 4 gl&ko] £¢2] ZA9L diethylether F&E©0] 50~70% FE=E H/g
o] 93 Umx]e] APole Fxo uwlgl 20~70xF =2 BGE Rt (table 7)

=
=

l

Z2-0] 7L ethylacetate®} diethylether F&E°] % ¥AH L epidded,
8] ethylacetateF&E2] A-$ w0l ulel 30~98%2] vj-¢ 3 FEAM] I

g L}efalrt. (table 8)

Table 6. Antimutagenic effect of Phyllostachys edulis leaves extract,

Number of His+ revertants induced by mutagens/plate

Strains
Green tea
Control EtOAc EtOH Ether
(po. control)
TA-1535 1324 =128 680149 624 £35 516+32 56045
TA-98 762178 426 +23 61838 250+18 36636

TA-100 1688+t144 1024=*116 1248%*129 88044 96072

mutagen used Na-azide and extracts added 0. 1ml.
the values are duplicates

Table 7. Dose-response antimutagenic effect of Phyllostachys edulis leaves

extract on the mutagenicity induced by N-methyl-N'-nitro-N-nitroso guanidine

Number of His+ revertants induced by
Does

Strains mutagens/plate
/plat
(ub/plate) Control EtOAc EtOH Ether
50 940t 39 1207%112 693+£27
TA-100 123882
100 804t 46 891 +76 718+42
50 520+50 451 +38 373+56
TA-1535 982 +56
100 482+ 24 479+63 25674

the values are duplicates
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Table 8. Antimutagenic activity of Phyllostachys edulis shoots extract,

Number of His+ revertants induced by
Does

Strains mutagens/plate
1
we/plate) o poac (S9) Ether (9) control
0.5 8 11 14 25 37
1.0 3 15 15 22 67
TA-98
1.5 17 25 9 12 36
2.0 54 13 13 20 85
0.5 58 40 498 467 864
1.0 116 100 680 536 1136
TA-100 .
1.5 232 - 832 1020 1408
2.0 32 - 760 632 1600
0.5 2 NT® 106 NT 238
1.0 39 NT 60 NT 220
TA-1535-
1.5 3 NT 120 NT 170
2.0 12 NT 140 NT 185

S9 : response of S9 mix
mutagen @ Na-azide and dexon were used
a ! not detected

b ! not tested

ol YWFEHe Fel - A ¥ FREH

(1) Silica gel 60 column chromatographyell &]%F % a]
%%%ﬂdmmﬂaMr$§%%hwmﬁﬁé%%ﬂxﬁlﬁhmglmCMMmﬂ

FUBIY FA AJ71F ethylacetate?] H|SS %71 (hexane : ethylacetate =

1:0, 50:1, 20:1, 10:1, 5:1, 3:1, 2:1, 1:1, 1:2, 0:1) &3} FH=o| u}z} 10

Mol EYog rdrh olE olxHo% TICE A5l bioautography® A S

¥I%t Z 3} hexane : ethylacetate = 2 : 1(Fr-7)ollA &3 do] Lejytct,
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(2) Preparative thin layer chromatographyol] 2J%t £g)

Silica gel 60 column chromatographyol 2]3} el YA EH L AJ)Ln] hexane
: ethylacetate = 2 @ 128] ZZlollA 1A} silicagel 60 TLCE AA|slgir). o] 5 3:29)
BlEE 23} TLCE At ¥ EES 22sigden, 228 YFEAL TICE ¢
d SHUE ¥l 3%C). Hexane : ethylacetate = 3 : 22] Hs RZoJA Rf T4

0.52& UENI T biocautography® Fw¥AHL Helstdr}),

(3) UV spectrume] 2|3+ F454 24t

w7133Ee] Aol Al W siAlgd oY AxprnE F4sts WsT
&, thed¥S 7MA= C=C, C=0, N=05& At chromophere)o]g}stn. o]l&L 3
w8 Hcof F S ZA T Aot B $FEAY 5 5L 254nmof A # o)
FTE UEtE2E4 o[FHo| homoannular diene FXE 713 HYEE 2234

tl. (fig.22)

(4) NMR spectrumol] &}3t £

H-NVR spectrun £2] A|RE CDCls of o] EX3F Azl §=1.42(d, J=5.4 He,
3H), 5.45(q, J=5.4Hz, 1H), 1.71(s," broad), 8.51(s, 1H)2] signal& Tas}aic}
8=1.42%} 5.452] signal alkyl group®] 442 & coupling constant(J) I+
UEhl MZ coupled olF1 U&-& &4 gch 1.719 signal alkyl group U
2] -OH group & 4% FZEo| DS Hslstol thi 'H-WRE ZAIUL wf §
=1.71¢] signalo] Abehd 22 -OH groups] £4U& BAY 4 ATh 8.511¢)
signal & W¥Fe £42 F2¥-ch “C-NMR spectrum®] Az} §=18.01, 102.99,
138.58, 178.35%] signal& #astadct. §=18.002 alkyl group?] Bt4s 2Zm|n
102.99= -OH groupe] ZYH alkyl groupd] BtAE 2ZHr} 138.58L quinone
groupe| Z33t BhA 178352 benzen ring ¢ ElAT Hojzc} HMQCY] A2
'H-NMR2] &=1.42(doublet) 4= "C-NMR®] §:18.01 Shio] Aol 913, 'H-NWR
2] 5.45(quartet) F4d= “C-NMR2} 102.99 ¥ra9} AVEo] gl A HstAr)
8718 AARER & o ¥F EHL benzoquinone?] 71E ZA3} -0H groupd gt
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alkyl groupe] A¥H benzoquinone FTAZ, AL T2 AAL 8l EAH
o B4z} 715718 40| Fuleto} FAlolrh. (fig 23~24)

@ &
Fig. 21. Bioautography of antimicrobial substance
{a) bioautography of Fr-6

{b) bioautography of purified antimicrobial substance

Functions: Scan
1.2600 T ! T T

Snoothing: Nons

[Abs]

-6.308

Fig. 22. UV spectrum of the antimicrobial substance from Phy!llostachys edulis
The antimicrobial substance dissolved in ethyl acetate recorded on
Beckman DU 650 spectrophotometer at a scan speed of 1200 nm/min.
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Fig. 23. 1H-NMR spectrum of the antimicrobial substance
The antimicrobial substance dissolved in CDC13 and recorded on high

resolution NMR spectrometer,

T T
b 1>
(ST FY

s f SR AT
LT 1

Fig. 24. 13C-NMR spectrum of the antimicrobial substance
The antimicrobial substance dissolved in CDCl; and recorded on high
resolution NMR spectrometer,
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vl S5 g SO £

BEE FEY /7180 FEEF Bd0] FoUH ethyl acetate FEE] izl ¥
PN EZL] He - AFE J‘E_j}-] 3lodc}. Silicagel 60 column chromatography&
Chloroform® & H¥3} A|ZIF¥E 1x}2 hexane W chloroform®. 2 elution A]F
Chloroformz} methanol& A}&3}e 1:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8,
1:9, 0:18] &uf RASZ 1L €& AZNF 533l FAEE HAIF tiA TICE
A A8t nt. TLCA oAl diethylether?t chloroform 1:22] ZZoAM Rf value 0.18,
0.25, 0.52, 0.682] U7}r] AL He3lgon o] EAEo] tis) Prep. TLCE AlA]
HF Zojoll R FHIl] MIT assay® ZMEFof tiyt HLBAEE ZE di%ich 2

2} Rf value 0.25004 Uehbs E30] ¥uB4E Ad EXUS HIYs ek

Table 9. Anticancer activity of purified Phyllostachys edulis shoot

A B c D

Rf: value 0.18 0.25 0.52 0.68

Inhibition

o 74.7 17.9 74.3 90.2
of viability(%)

AL AzY A8 Ay

A2 AHA7I7E 8 4578 AE RSt Az" ALY 245582
S H I Table 80 LiERAT) A%} C o1 Bgol 2217 Aleolm, B} De T}
A 53 delrh. # AT FF¥Y Y FEole & AolE HolA] eyt A
2 Azslr] A= vid ApolE UERgCh IEFds A S UEhiAE o
gttt GTase A$jF b= #|2H A12] methanol F&HEZ JFYY Az} 4712 F B2 D
Al &2 500 ppmofl A A EZE UEllTh (Fig. 25) B 7% 13%2] D= 48% F =9
3] F=E LEhd A& D 7} 71 Zv & AoE UueEch pHpAE
A, B, C, D B2F & Aol glglen A2 Azsy] FRT H3e IR Ao
EbwiTh (Fig. 26) AlWsle 23 PA L vlalste] Role 4TI Hold
L2 wicherct

e
Lo

X
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WEZAL JHEsl HE FHAE LR FY APl Tgol FUA F 7L
2|2 gujE A&3te FEAWC] Y AlEE Itk A B, C 123 DE A¥
T Az} S ANY wjETt 45 YEAHe] BHE HH L ethyl acetate &
Bl ethanol £3o] ] 712 FolMd& D Z97t 713 8o 2 ZLeE Ukl

vttt (Fig, 26)

g del slolMd Fgate] B¢ MDA-MB-231 cellolA] 40~60%F =2 JAIBE L
Hoom(fig.27) He&R 599 A A= 304 o]4 ] FxollA Hep3B
2! Hepalclc7, MDA-MB-231 cellofA] 40~25%7}2] A AS A 3|st= paTAl FIE
LRIt (fig. 28)
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Table 10. Antimicrobial activity of Phyllostachys edulis leaves

with hot water

tea extracted

. . Activity

Test microorganism A B C D
Bacteria
Bacillus anthracis 13.5 12.0 13.0 12.0
Bacillus subtilis 8.0 9.0 8.0 9.0
Bacillus cereus 9.5 10.0 9.0 10.0
Enterobacter aerogenes (7.0) (7.0) (7.0) (7.0)
Enterococcus feacium - - - -
Escherichia coli 6.5 - - -
Escherichia coli 0157:H7 - - - -
Listeria monocytogenes 8.5 8.5 8.0 8.0
Pseudomonas aeruginosa (8.0) (8.5) (7.0) (8.0)
Salmonella typhimurium - - - -
Salmonella enteritidis - - - -
Shigella dysenteriae 12.0 11.0 12.0 12.5
Staphylococcus aureus 8.0 7.0 8.0 7.0
Yersinia enterocolitica 7.5 8.0 7.0 7.0
Eikenella corrodens 7.0 7.5 7.0 7.5
Fusobacterium nucleatum 7.5 7.0 7.0 7.0
Neisseria denitrificans 7.5 8.0 8.0 7.5

Streptococcus mutans ‘'
Streptococcus mutans *’

Yeast

Saccharomyces cerevisiae
Debariomyces hanseni i
Pichia anomala

Pichia capsulata

Mould

Aspergillus nidulans
Aspergillus flavus
Penicillium expansum
Penicillium citrinum

Clear zone diameter :

2 . KCTC 3283

B :

Paper disc diameter : 6 mm

- ¢ no activity " : KCTC 3065

A : steam 10 min, 150C 20min

C: 180T 10min D : 180T 10min

- 38 -
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& 500ppm :
A 250ppm

D

Fig. 25. GTase inhibitory effect of Phyllostachys edulis leaves extracted with

methanol A
20min C :

Residual VSC(%)

100

80

60

40

20

180°C 10min D :

steam 10 min, 150TC

20min B steam 10 min, 150TC

180°C 10min

N
) \\\

--D
e Control

-+ H/W extract
-+ Mouthrinse

Time({min)

Fig. 26. Malodor reduction effect of Phyllostachys edulis leaves tea extracted
with hot water

A
C :

steam 10 min, 150°C 20min
180C 10min

B :

D : 180T 10min
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MDA PLC

Fig. 27.Anticancer activity of Phyllostachys edulis leaves tea extract against
cancer cell tested by MIT assay.(A-new bone leaves, steam 10min,
150°C 20min, / B-leaves, steam, 10min, 150C 20min. /C- sprouted
leaves, 180 C 10min/ D-leaves, 180°C 10min). MDA cells were

showed positive effect both organic solvent.
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Fig. 28. Anticancer activity of concentrated drink of Phyllostachys edulis

shoots extract against cancer cell tested by MIT assay.
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viability(%)
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20

MDA PLC HepG2 Hep3B Hepatclic?

Fig. 29.Anticancer activity of Phyllostachys edulis leaves extract against

cancer cell. Significant inhibition was showed at 304 of extract

added, respectively. T 0. [:IBOM

of, 92t &3} 4t F¢e] wla

224 2714 AT i e Yo U YEQEe] YEL vaE 23
Pergdel 29 FUNE 2ol wel 60~80wE RS S4Y ANE B W FF

28] AL 40% Ao nxl= TIPS VEeh(gth (fig. 30~32) FEAH] #AY
o] ol 40xollx Eulx 35%F 2 njefgt Fio] watolld vehd HiE =
LAt 20 ME 2 S0 whal 90%7tx] Bidol 4=5tA LiElWITt (fig. 33)
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viability(%)

Fig. 30.

Hepatcic? Hep3B HepG?2 HT-29
W Hepalclc? C1(10ul) B Hepalcic? C2(10ul) B Hepalcic7 CH20ul) OHepatcte? CA20ul)
W HepdB CH{10uh) W HepdB CA(10u1) B Hep3B C1{20ul) O Hep3B C220ul)
W HepG2 C1(10ul) W HepG2 CX10ul) B HepG2 C1(20ul) 0O HepG2 CA20u1)
m HT-29 C1(10u) & HT-20 C2(10ul) B8 HT-20 C1(20ul) OHT-29 C2(20u)

Anticancer activity of bamboo shoot which is imported from China

Cl1 and C2 are different company product,

- 42 -



160
140 ¢
120 1
100

80 | M
60 |
40 +
20

viability(%)

24 36 48 60 72
Time(h)

—+— C1(10ul) —a— C2(10ul) — C1(20ul) —— C2(20ul)

160
140
120

viability(%)

24 36 48 60 72
Time(h)

—— C1(10ul) —a— C2(10ul) — C1(20u) —— C2(20ul)

Fig. 31. Growth curve of mouse and human liver cancer cells tested by MIT
assay. (A) Hepalclc? cells, (B) Hep3B cells.
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Fig. 32. Growth curve of human colon cancer cells and liver cancer cells
tested by MIT assay.(A) HT-29 cells, (B) HepG2 cells.

- 44 -



100

80

2 T *
S 60 f /\
= 2
2 40 | \._,,___—————c
£
20
x.—_~~\‘—-_
O 4 1 X
20 30 50
time(min)

—— EtOH —x- EtOAC —— Ether - C1 ——C2

Fig. 33. Comparison of antimutagenic activity of China between Korean product
which follows in reaction time. Test strain used Salmonella

typhimurium TA-100 and mutagen used sodium azide
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tiutfe oldel W 2ciAPd7iR] de| X8y, 53] ofr|ote] AEFA o
23] XAt wio] $3t= AEnBoE,  fualel: Y, o, WESY 3
t FFo] F/HE olF don F2 EAYoA zuiE i Ut Koot &ri=
NgHTHE JLPAZZ F2 o|&HT WEE (EFM)S YRojHE HAo] o
20cm &7} E Aol AE FEEZE oy FolA 71 FolH + e FeE,
FHZAE o] 8HUY F&ol FI, HE 4 oY) wiEol A8F (Rl E3]
RE23, F¢3 Bajo o]&5E F§ ol WESEE EF HIIEHI e AFo
o) E3 WEZL ERY TE, 29, /4, Wy, FE o) o MEAE olg
Ho} 1 (YR, FoIriapa) 28] $FHNS Ul B8o] $eE o o]
A2 ME AFE FETLE o] &3135, Ttz 7], AYEE 2=
Al E] H o o]-&xo] Sith

S WESE Y duFe Azl B AT URE 348d $4e
2 F 9 dEolq R EHoigith oju] thuR gojd wFA B 2,6-Timy
Mzt WzAto] QB dA7zle] ostel WHA olrh. Tl A$ ofxl, Bae
FETA H2t A7 Brl 4o gul 2520 izt wIVAY 2o} &
dub H2 EAol #¥ B3 F v A¥HE 37t EaFEodct. xR, R
o SHHMR), SYME) EE ol ZUESERNEYH T tUFFEYE o] &3]
of &REL olAE AANL §FL & FIAL £ AU FHRAE 7FH(
cighel s BT A 98-082056%), Ted FAVREU FHEZE (U Fol

™

N
-

lo

=
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U Malz] EEW)S AlZo] Ariste A& EAUANE 73 FUES (=
Z/HE =2000-074538) 50| &}, F2 HI7IFHL e WESY Y U F

& Holola WAL AABAY R wua WAYE Hol BY ATE A=

A TN TE FUY ABAE A(0)E ol&3ted U] tirE 1Y
st A2sha olch. 2l AA AtATh 24F Eeld, I, AU AE
HLE wow £¥Ialo|= go]2 |z (superoxide anion radical, -0;), 24t
3} (H0), 3] =&A] elt]Z(hydroxyl radical, -OH) %9 f3lgt ¥ArLF
(active oxygen species) 2.2 W3lo] Alof XFHA |y ol ¢L7|x HY
Z4e AME AUsta AES A Uth 53| AR7E Uolrt Folztel whet A
grjd o A Fe AT fEEEe] ALz wAH F¥ WY, FHEH,
ARATY B3 5 dF Sl whE o A ddH AFL S Ay
ol Mo :=3tE ofr|sle] Y] AU k3] ddo® AAFEI gt we}
A ET xzhe} A AR YJez upHA Zejeiviz @ WPMLFE 2HY
= e BAR o3 gatsAe MEdPrt BUs] AR FHIFAl[E T]AF
Elo} A (superoxide dismutase), I LA|Tlo}A|(peroxidase), F}Eelot#l{catalase),
Z2E[E]2  HSAtlol(glutathione peroxidase) 50| RarxlEAel EIHE
(tocopherol), oA Mol E(ascorbate), J}ZE|x0]= (carotenoid), ZFE}E]Z
(glutathione) $2) WAL $a8 ARAl oz} Bhol thy we @77} ol Fol
al %em, 2,6'-t|-HEE-FE-4-3| EF4] =74
(2,6'-di-tert-butyl-4-hydroxytoluene, BHT), 2,6'-T|-H|IEE-HE-4-3|=E 1] o}L]
Z(2,6-di-tert-butyl-4-hydroxyanisole, BHA) 5&] A satslxz} wo] 7=
EF 2t AlEEoblA o] REIR gith A7l YRAAAHAYN FUI=FA|ohs
(BHA) 2} RHS|=J/AIEFY (BHT)S A v 23 Fohl ANSHFAZ A}

32t 257 AF5HA A3tEo] il ulelr HAEFEFE BB o,
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QA 317} Qb BUUAE BIA S AE7H WU ARFolch T o= w3

a9l sheR AW HUE, P2 Wt TI2Y AQ HUBl ¥ YaAA ddon, I
o A% B ATAEA stel ol2RE FoY SEAY Yy U]
A7s g out st BAlE Ratgrt.

H A A (immune system)i= 3.A innate immunity?} adaptive immunity® —r-n—E]

L

=d| innate immunity: macrophageo] &]J&} ¥FA]Z}&(phagocytosis), RKAIA
(complement system) ¥ d%#}2] X7 & (alternative pathway)ol 213 FEEl= A2 F
Ho] ¥lRolr}, Adaptive immunitys innate immune system& E3}3} pathogenol] tf
g ®We uhgog vhi M4 We(humoral immunity)Z MEA T (cellular
immunity) &2 BHEEU Mg HYL B celloAd BAEEE Aol &3t g f
WELo 8 of7lof BAA HAHY 1HA HE(classical pathway)7t #dslm, M
A HAL Te(cytotoxic T cell)$t Tul(helper T cell)oll macrophage’} 3HES
presentationdtHA Uojite A U tissueo o] WY ubgoltt ojx g HAA L}
macrophaget= MY HY, MEY o] EF HAste WA Fa A=
macrophage 52| SAA|X(phagocytic cell)ofls= BAA B3} ztAolM A7 E3)
AHEo] A¥8l= complement receptor(CR)7} £z3t=t] o] R A7} macrophagel}

< F8 HYA HEEL] HY Aol HPH LR Hsln USZS Auigct A
& pathogen?] opsonization®} GFAHTe] @FHEYE AHAF F2 B2AY
macrophage?} ©7| @oidles WL o2 daA glrl. BA(complement): 1900
o 7)ol ®7] Ehrlichol] 2J3te] BEE A= -2 1E FUH HdAo] e
AY ¥ SHAHOT FAst AN 5o MEHE wAALoEN AFHENE LE]
e @l BAR ==Y 2njg Fo{3 Zojg} 3tzth. EAAE 19804t 5
Htof] miA{gto 2 wAY RAS] 2ATHHAES TUSIE of 20o4F2] ¥F ¥ ¢
HAFE FEH dom ANog Hoe] Fxa dAL £ysle RAYE FHUA

& YA EA EE v|EA|Ste] H|BolHoE AAste BAe Fewor| o]
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th BAAY g ®tx] AEHHU Jeg ol HAZ e gARZEA
A2A 7} obd A Fo BHFH| FYHOT T3 AZFS AARITE A
2 HAlE oln| AF¥ uie} o] Mt ulolelAG n|gEe AEA ol &I
S8 SFE Woldle 7% E YA Hrh o Jle2 ARSI} ALt
o] AFAY Fol dojute, dof oyt Wolr|zte] T E3E 7|tz ¥ 4 9t
EY BAE gAY ool ¥ ndE MEIH clgfol sl BYEHIE
e, o]AA L HYstolA] 3o Uiyt Fa3 BAUI|FEAN BAY £ o
I S22 AN $8 HWAMEEQY lymphocyte, macrophage Fof EA|A A3

iz

S 1HEE2] receptor&e| EX|SH= AL BEA|A(complement system)7} FLHAHE
EE2 Agntge] HHAHLE AqSt &S ouiych AR, A e
g3 REHE Fo Ba ESUEE(C3a, C4a, C5a)o] NP7 Iet3sts
(chemotaxis)Z} basophil, mast cell®] £3% @ I=E3 FAIg YEHFALS Ueh
o, H-guhe] Aiold Bl E3AMEQ C4bo} b VU A F 3F T,
NKA| 2, macrophage Toll &[Sk receptors mi7l23dte] A< - FY3HA A A7
= opsonin® 2 ZAEsI7|% vt U, BA H4EF ¥t A&E 313 A"y
A G YENE EAZI7E W2 Bxpe] B ARG EBI et dAR Y go]
B2 ARdolA BENATE A AZEA d4FUAS  AAYTL FERA"RAY
(anti-complementary)> RAIE sl AL AFs= GAEZH MayerEe B
ALEHE 7223t dE2] FEAUFUNY ¥4 Hejdr4 () a4
o] Aol sty MUy F FRAYA 0|3 Mayer?] ol £ A
Y52 HAE [gMe2 YA HYY HYFE o]&3o] AR o3 By ¥
IS BALNFOE RSt in vitroolA Bl ek FHE 4 e ol
th ¥FYH tIGREY EAAR YA 5 Aol Hlste] Hdo &)}
= 53] AF gAY AEN(AHE)E NF 22 v 2F biocassay7l
Sol3t FRAY G HAE Tt HE7LY A2 w2 EAY UL g A

Hr

ofl
X

rIr
1
a
0%
e
kd
o[n
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Z3e A7} 1980 £E Y& Kitasato(JbEB) Ap49 Yamada_j.-?—lq-‘ Koryitsu
oF3trfete] Tomodal-Foll o8l &Y A+Eo] Sirh of &2 AFolA FRAHA
E4e EAE A 22 oA vigFub Dde] AYH thitigdRE

zz)sledct. o] FolM F3] W, &, Azl A2, dHdH, &F oA £2¥
HAA #43 s vlady M3 drgol W =8Fe] WAt S
%$ 1980d FubiE £ A3 Ao AETHAFLA tid

ZH Fufat o), AbAF @ Vet HMENESS MR TRA BEE AU A

o ThEEE

o %3l 8

iy
fl

AAstgen A%, &gy, a5, IAle], A¥ SoA YEAEYE tEREE £
& v} it

& dFoMEs BES 59 FEEEFH BUL 2AF0] Y FaiH
B3BEN F FESETE BEA Y0 ¥4U UIHRE BASL +2E AFs

dem, 7ed A SRR A2 AU AL AEsHATL

A 24 WEF QoY FAY FHAE 2ARAY B
Ao B A7

Al1d Ag 2 AP

7h A8

2 dtol AHgH WFESL FH2 Ui F 3 Az sPEE dofo] H4shs
BEH2ERH A, U, A U FHAARE AR Yeol RASEAN 4y
of ol-&3tgich
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7] MEZG AZEY 500 g2 5 L Fule U4y wie FepaFo] YL 3 L] 70%
oErSS 7}5te] 80x2TolA 6 A7t BRFEL HFE 33 WA 43 WHE U |
& F53t9rh Fig. 19 W2 o) §n B3 & WA 23

ANYE ZETEIEYHE, oYoMEHIEHE, FREHE, HIF,IHES UY

S
=
=
1o
Ay
ml
12

n-FERE HE (9.3 g)& 50 ol LE]F (pH 10)o] &3HAA FHY riotol2
HP-20 @[Zo] 18 3 Haj AP (4 x 28 cm) AeHEslo] F2HALN F 30% gt
2 2247 B4R 2.2 g& 34 Aestde] Y F Hz HE (5 x 12 cm)o
M HERE FETUE JF7IAI SEIEZE LufE o83t &2AZith I
A7 BEEES 2UAR F 1 ol AT &3sta, AEAE Aot At
(Sephadex) LH-200] 22¥ A H=] AF (2 x 95 cm)ol] £43te] 95% WP S F5
2 o/ 02 Ffo] 4 ol ¥ EHIIATE V1P BEHE (48 - 60 FH)

o

2 B3s2sle] 444 SElUiAAlR (0DS)o] W™ ] Ha) Y (1.5 x 8.5
cm)o] EYAIFI 30 ~ 70% HEE2] F=FUIE /<% 0.1 ol/min 3o 2 ol B &
Yslo] 283 Ygasty AYE (10 - 184 FB) 357 mgd 5319ct. Y
B2 430 Mg &siA5 I3 Aelgpde] =X wFA2ntEIely] Sdo]

it

= (20 x 20 cm)ol BHT F, n-BREE : wWEIE B -4 1: 22 74Y |58
g ol gste] WrAST BN FEE Fol Askich o] 4B 244 AUEU]
E (20 x 10 cm)o] AAFAsI] Rf 0.3 91Xe) HF AAY WFFY YAz

108 mg& 53t A7lolA dojA ditstEAHE 70 ngE 10oLe] HPLC & ojjet
of £3l8 ¥ 0.2 pn AEE HE F3HAZ AL AAHINY aHINAZ0tE
1E olgslel P WUBAL Eelstaa sAth nEANAEnE e

o Mo
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Bl JE]A A} (Waters Co) A EZ|Z AP (SymmertryPrep, 7 um, 21. x 150 mm)
& Ayt JE]AA} (Waters Co) BH 2690 deloldA (allience) Al8]|R& A3}
93, SHEUEDT 1v8] EEFSA (TFAE TH3He 334 3F48 17 o) 832
Hg2 EY, Y/1% A 8UHE 1.5 ul/R o F40E T2 ol BAsige
o, $JE]A 996 ZLET]QE=o]d o] (photodiode array, PDA) ZZ7] (detector)® =
We) AeuFues F oopuqe (254 L 300 e FHEE o) g3 HUBE

¢ SHRYY A oRBAY 16 B HUE 1 (7.0 i) 0 TEA 208 3
U8 2 (5.2 0g) D MESAIZ 282 HUES 3 (8.5 w)F +5Y + gk

fo

2}. DPPH M2}Z % (electron donating ability) &3

Az} (A)ZAd% =3L Bliose] ol £31o§ 1,1-diphenyl-2-picryl hydrazyl
(DPPH)-& ©o|-83tol &A3}gith. & DPPH 20 mg ethanol 150 mLol 5oi DPPH £91-&
ot=E & o] &9 0.5 nmlof methanolof] %9l = FEHEESS 100 pg/ml &= 500 p
g/ule] S5 F7ISII FA] 52 F¢ JEI F 10 - 308 F T, 517 nmol|A] 4]

& 7181 42 Uz Uy FEE HLE F4F39F B UERYT

o}, Rat microsome X|A}ats} Asf-A] A
XA zarE AER AL FE2E " MEE 2YAUEE (77000g, 60E,
Hitachi RP 30) 3l @o]3 nlo]aREL A UYL T 3}o] Fe¥'/olAHEMO|E Ao

g A A EE fEdta B4H LEC|YUS = (malonaldehyde, MDA)E E]QH}

59

JE2lAl (thiobarbituric acid, TBA)Z} BFZAIA AlFof )5 Z4AH MDAKES A
Atstodch Al e] A&7 FFE U nlo]AEE & 200 pL & AFEUAHEE

¢ (sodium dodesyl sulfate, SDS) £ 225 pLE 7}8}a 527t AELEIZE T 20%

r d

o] o}MEAN 75 uLe] ZF4, 1.2% TBA £ 1 ol 4 7}sted 3087 £84koal 7}

< stodr. AR2olA 302 B2 Fol 3000 rpmofA 203 AT S FFAE
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532 nmollA FHEE FF3t ARE HUEHA] @2 2] oyt 23 3pits A
3&/g (%) F3taltt.

H}. Xanthin oxidase (XOD)/Xanthin A& o|-&3F A dat4 A AE XA}

50mM Potassium phosphate buffer (pH 7.5) ol 16% Triton X-100° (Sigma), I1mM
EDTAS 78ty E3 F 15044 2] 1.2mM Neotetrazolium chloride (Sigma) &}
xanthin oxidase (Boehringer Mannheim : 1U/mg)®} FF+E 713 uhgdo] AW
2 29 (100x2), 10048 & 1mM Hypoxanthin (Sigma)E M 718t 37CoA 308

7 wgAA 247 BeAFe] FHE (540m)E AT

Al Bgata B8 Ay

Miller 52] whHo] whel HL-60 cellofx] TPA o] 23t Hdats wbazbg el #|3)
g2 zZA}s}edt). 10% FBS7F 8% RPML wixjof 5x10° cell/mle] HEE8 HE35}o
1.25% DMSOS 7}3te] 37CoflA €O, wlia}7]ol 447t Hujokgt 3 PBS (pH 7.4)E A3
311 1 x 10° cell/mLE BAMAA Alg BHUEZES Moo &35t (5 pL) 2%
313 PBSE MEE thi] MAsigict. =Zeleir]d ¥4E 8 uM TPAS FIlsto #=
sl om, 100 uMel A28} cytochrome C (160 zM)E stz 37°CollA] 1A]7F uj
3% of cytochrome C&] 3212 515 nmol| A ELISA readerZ FA 3}y A EE #HI}3}1A
U2 iz wlaste Bgita B B8 At

of. ESR

Relett]d Y £A75S& AP HAstaAl AApAFH ER}7] (electrospin
resonace, ESR)E o]&3ste QMg Releiv|d HYEQ 1,1-tiwd-2-T|AY 3po|=
2}& (1,1-diphenyl-2-picryl hydrazyl, DPPH) £<jo] & ulmdo]re] 3}3IE 2} otu}-
EFHES I8t etE AAQTE AF FFsch dAxanIE 2}
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{Bruker mode! ESP-300s ESR, Silberstreifen, Germany)?] ZAZ AL 25T, 10 mWd]
microwave power, 41.9s sweep time, microwave frequency 9.78 GHzZE 3}¢lx 200 u

M2] DPPHS} 0.1 nMe] A|R &S AH&3}gict.

2 B F2EA
29332y A9 Hof F4uE Fs7] A%te 2 A28 wEreo] lng/nle
TEE E3AIA AYd-7IAHD EHI1(A ol (Shinadzu) A, UV-2401)8F o] &3}
190-500nm ¢ il A &Fstsct. Aok Tlol wE =l By HitE pas)
7] $13le] AICl;, NaOH, NaOAC 5-& ARMZ3lgirh. Hod T4 dodL zApslaal

HYE 2-3 g TEIFHEno|= (KBr)ot A & ¢ ¥ I 0.5 cn? rj23

b ot

RhEol Hod E3%7] (Jasco FTIR-430)o1A] ) IR F8E& Zsioch e
A AR FApx o] 23 (ESI) A7) (Micromass Quattro I1)8} wsjdy:
oL g4 7] (IMS-700 Mstation mass spectrometer)E o]&3}o] Zajo] S uf

EglAg 3o 3lo] YFXRFM(High resolution) MSE ZAs}ar). ¥ z}7]2d
(ZMR)E4 2 «=4 FA FUE (5-7 mg)S & (0.5 mL)ol] &3]

PF 5 om MR FEo] $43511 BFEA 2 7|2 (Bruker AMX-500) 02 NMREA 3}

r,
A, Mo
N
Y
(]
&
=

ol

dony, 'H-NMRZ 500MHzE, C-NMRL 125MHzE Z}7t ZAsieic) 7]el gAEAE

DSC 20107]%5&, H3&/d&dL AUTOPOL 111 H3P7| (polarimeter)S o] &3}t

e Tatshe AT FRTRES B3 Br LA ek g Ak o

ALEo] 23] AU free radical ¥Hg-& A A7|= PAHELL LT AL
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et BFOFT o]ge 4 glomg E Ao 1xFLE FY FEESS U
Ao Bats AA%3 PP AE ARk W ol &t FHY AEE
Uehyelc}. (Fig. 2, Fig. 4, Fig. 5 Fig. 6, Fig. 7) Fig. lojlA ZAH UEFHY
o] 22EBE2 Ing/mle] HEF 3lo] TBAZIO] 23 A Azats} A EE FHTL 2
2} (Fig. 3), 3250l AY ol UehA] AYR 70% gtk BF &
(82.3+1.3)>oelolMEo] E HE (80.29%0.65)>chloroform £ (55.9+4. 4
22 2 ¥4YE Lehdglch
fAFois Z Ao AFREH DPPH (1, 1-diphenyl-2-picryl hydrazyl)s HE¥ F

2| 2] 279 odd electron® Q8] 517 nm F-ZolA F4 Zr)E LEeh

, FA(EAANE god FAEI A, AT BUEHW chA] ASEI] oA
Hrl wletd BE3F FE2EE0] o] TS BUATIE o] Atk 2 TAH
g3 s U e ety AARSE Joie 4 olen, AA DPPH efr|Z
of thet &A%z BAat: AA R He] AL Had v o) =AEF
EE (0.5mg/ml) 8] FA2F%5ES 1023} 3027 HHSAIZ Aol uwiel 2z}
ZAE Fig. 4of Uehiigdct, A AzatetAsi@sd (Fig. 3)3= 2] butanol ¥
A 7H "ol &oto (87.88+0.26, 87.00%0.59), 70% o&rE FEE (72,

N
B\

M ox e
e

0.60, 71.84=£0.36)z o olMElolE HF (82.2510.51, 84.96%0.19)oM = w2
g4& el o £35S 29 #42 nudich #o] 52 1A HEE
o thdld = (500, 250, 100 wxg/wL)E DPPH free radical AH %2 xlo]E v
3 AEY Fz2t (Table 2), AlReEe ol uwlgl o] tih ZrAsIg ol
BL-1V (ol&olMElo]E ¥&)2} BL-V (butanol HE)oH+& 100 ug/mle] sEolA%
50% o]Ate] (82.06%0.84, 66.2*1.88)%> ¥AF-E& Uehfdch Ll 9kt
e P42 2 xolst ¢ladt (Fig. 4). ol= uIgAL w24zl ¢idez &

4 %ol AlRES WA ol screening St BAtEEA Y ®©Mol &olsiAl o] &S
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Bamboo leaves powder (30g)
reflux with 70% ethanol (2L) at 80X2TC for

2hrs
(X2)
centrifuge (7000rpm) and vacuum filter
Filtrate Residue
evaporate and dissolve in water (200 extract with
mL) boiling
Ethanol extracts (BL-I) water (2L)
extract with n-hexane ‘ evaporate
Filtrate
(100mL)
Hexane layer Aqueous layer
(BL-11I) precpitate with 3
extract with chloroform vols of EtOH
CHCl3 layer Aquecus layer
extract with ethyl
(BL-I1I)
acetate
(— ‘ Supernatant Ppt
Aqueous EtOAC
(BL-VIII)
layer layer
(BL-1V) dissolve in water
t t with b \
extract with butanol Water solulble part
[ (BL-VII)
BuOH layer Final aqueous layer
(BL-V) (BL-VI)

Fig. 1. Flow diagram for the extraction and fractionation of Phyllostachys
edulis leaves.
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Table 1. Yield of each fractions prepared from the extraction process of

Phyllostachys edulis leaves

Fraction Yield (g)
BL-I (70% EtOH reflux extracts) 54,62
BL-I1 (Hexane extracts of BL-1) 15. 20
BL-I1I (CHCl; extracts of BL-I) 6.98
BL-1V (EtOAC extracts of BL-I) 2.01
BL-V (BuOH extracts of BL-I) 9.25
BL-VI (Aqueous layer of BL-I) 16.08
BL-VII (Water soluble of EtOH ppt) : 1.72
BL-VIII (EtOH supernatant of water 1 68

extracts)

Table 2, Electron donating ability the selected extracts from the Bamboo leaves

Sample conc. DPPH free radical scavenging activity (%)
( #g/mL) BL-1 BL-1V BL-V BL-VI
500 80.2310. 84 89.35+0.08 91.17%0.20 76.38%1.55
250 60.47%0.33 88.74%0.37 86.08+1.1 53.96£0. 61
100 27.4£6.5 82.06+0.65 66.2+1.88 11.19%5.36

Each value is meanz*standard deviation of triplicate determination,
BL-I: 70% Ethanol reflux extracts, BL-IV: Ethylacetate layer of BL-I
BL-V: Butanol layer of BL-I, BL-VI: Final aqueous layer of BL-1I

Table 3. Nitrite scavenging ability of Phyllostachys edulis leaves extracts

- §7 -



Nitrite scavenging activity (%)

BL-1 BL-IV BL-V BL-VI -~ BL-VII BL-VIII

pH 1.2 45.3*+1.3 80.4%0.4 50.4+56 31.9+57 17.14+7.69.94+2.8

pH 4.2 31.4+4.2 48.0+0.9 34.4*1.6 20.2%0.1 18.5*1.6 7.4%+4.6

Each value is mean*standard deviation of triplicate determination,

BL-1: 70% Ethanol reflux extracts, BL-IV: Ethylacetate layer of BL-I

BL-V: Butano! layer of BL-I, BL-VI: Final aqueous layer of BL-I

BL-VI: Ethanol precipitates of water extract, BL-VII: Ethanol supernatant of

water extract

Table. 4. Anti-complementary and Free radical scavenging activity of the BL

fractions

BL-I  BL-II BL-IIT BL-IV BL-V  BL-VI BL-VII BL-VIII
ITCHso(%) + + ++ ++ + . -
X0D/Xanthin ++ + ++ et 4 - + +
DPPH +4+ ++ ++ ++ 4+ - + +
Microsome + + + ++ 4 - - +

* [Csp value @ +++ { 200 zg/mL, ++ < lmg/mL, + < Smg/mL

NitrosamineZ ML) Atsl&AFo| 23l alkonium ion (RCHY)S AAsh=t
alkonium jon> DNAES YA T Wetd & Uehdch o]e] BAelxls} ofalakyd
o]7] wigol AAS= Zo] uiztAsin dutxog HUHol I FiP§EAEo] o}
AMdLATS WHste 202 d8jx JoBE WEEP F2EE0 sty
nitrite scavenging activity& pHl, 22} pH4.298] ZRZojA ZAStHTt Table 38 &
ZtollA 53] pH 1.22] Z7ZofA4 BL-1V (80.4%0.4), BL-V (50.4%5.6)7} &Ado] &k
o £3FEE2 BF YAl B0l AY UEUA] ¢ota, pH 42004 AHujdes
A& (50-10%)& VeRfTE

y 19
flo
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Fig. 2. Antioxidant activity of the extracts from Phyllostachys

leaves
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ol ¥ 474A] ©E (BL-1, BL-1V, BL-V, BL-VI)& pH 1,28} urgz o
A 0.5, 0.25, 0.lmg/wLe] H=2 HIIste] olAAHY AARN}E RASIATE (Fig.
5). ZE HFoA sEF7lel ulzl BAE Frlshe A2 Uehydth E3 wHE4
77 3o whES BL-1Ve] 2§t ofhAald AAXIE pH 1.2 & pH 4. 2014 FF 3}
Fig. 63} Fig. 7ol 7zt ulehlgich pH 1.28] AbdRAIoIME fEV|te2 A7}
B 308 o] FHE ofAAld AAIXNI FUIsleY HBI vRI FURUSS F
gl oL} HFg 2,542 o] FHE o] o7 ZAste YAS HoTh pH 4.2 2
FolAe FE7]Zte] A3 F7islo] 4 2417t o] FHE 5-20% FEo W2 4A
¥4 vehuiglct A8 assay Wil wel RFEY FEEES BE2 27
7t dAEhe 4t AL Aok 27k ol BHEA Sl FYol At Ao
HetsElolAin, ztzte] EA Bl MR ThE Z1zle R WEMAE AAY FHeidolwr)
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Fig. 4. Electron donating effect of Phyllostachys edulis leaves extracts.

Each sample(0.5mg/mL) was reacted with 2x10"*M 2,2-diphenyl-
1-picrylhydrazyl for 10min or 30min.

A: 70% Ethanol reflux extracts

B: Hexane layer of A

C: Chloroform layer of A

D: Ethylacetate layer of A

E: Butanol! layer layer of A

F: Final aqueous layer of A

G: Ethanol precipitate of water extracts
H: Ethanol supernatant of water extracts
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100

Nl 1 mg/mL
. EEE 0.5mg/mL
80 - E 0.1mg/mL

Nitrite scavenging effect (%)

Fig. 5. Nitrite scavenging effect of the leaves of Phyllostachys
edulis under pH 1.2
Each concentration of the sample was incubated with 2m! of 2mM

sodium nitrite at 37°C.
BL-I: 70% ethanol reflux extracts
BL-IV: Ethylacetate layer of BL-1

BL-V: Butanol layer of BL-1
BL-VI: Final aqueous layer of BL-I

L &9 FEEEY AREY vla

Fig. 1ol4 Z2d 8712] HE oA HA Asidd 9 B4ts &A% S vjag 2

i)

(Table 4), B AL BL-1II, BL-1IV ¥ HojA, DPPH Zelgit]d 4AAS
rat microsome }4t3}z]A A AL BL-V HEA L4314t uwiely A3

oA feld BL-111 &3} BL-V HEE FAAEE Mesic],

¥

+

- 62 -



80

70 - —&— 0.5mg/mL
—O— 0.25mg/mL
60 - —w— 0.1mg/mL

Nitrite scavenging activity (%)

Fig. 6. Time-course nitrite scavenging effect of BL-IV fraction
from Phyllostachys edulis leaves under pH 1.2.

Each sample was incubated with 2m! of 2 mM sodium nitrite at 37°9C.

80

70 A
—®— 0.5mgimiL
—O— 0.25mg/mL

60 1 —— 0. 1mgimbL

50 A

a0

30

20 A

Nitrite scavenging activity (%)

0.0 0.5 1.0 1.5 2.0 2.5 3.0

Incubation time (hours)

Fig. 7. Nitrite scavenging activity of the BL-V from Phyllostachys edulis
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100

Microsome TBA (%)

Fig., 8. Microsomal lipid peroxidation inhibitory activity of BL fractions
A: BL-1, B: BL-II, C: BL-III, D: BL-IV, E: BL-V

th LYY tlrE L 47180 B

BESE A2EY 500 g 5L Hu|9 Uy it ZTepaTo] Y 3 LY 70% et
& 715l 80£2CAA 6 A7 BRFEY) AL 38 U 48] 2= Axstel oF 10
Le] #&g $53lth Fig 19 WiclE 2ol fu) BY¥g AN 23 Yuy

A

Z22TEYE, oUoldHolEYE, FULYR AZL3YRS 27 152 ¢,
6.9 21 93g 161 g4 ATk 7 Y 1 ng/ulol thstel PasiBge 2

APt Fig. 99 ZzfellM ofuldeat FUsiA Behg YEo| t}E YR uls}
o w2 DPPH 27%, Bg4ta ALY o 212 satsbAsigyd S Uehygc).
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W DPPH scavenging
Superoxide scavenging
HE Inhibition of Tipid peroxidation

100 ~

Antioxidant activity (%)

Fig. 9. Antioxidant activity of organic solvent-partitioned subfractions
of 70% ethanolic extracts from Phyllostachys edulis. Experiments were
carried out at 100 g/mL concentrations of samples as described in the text to
materials and methods. Error bars represent standard deviations of mean (n=3).
Columns 1 represent antioxidant activity of the 70% ethanolic extract: 2, of
the hexane subfraction in the organic solvent partition: 3, the chloroform
subfraction: 4, ethyl acetate subfraction: 5, n-butanocl subfraction: 6, final
aqueous layer. The n-butanol subfraction, 5 comprises compounds 1-3.

u

bR HIEoRRY Ay £ A
Fetd HFol sty fuldA, FHEAZRY 84 Y UL FFrol &30ty
F2d HP-20E ¥, 34 AMeEgtA #¥, [H-20 AabEd, 00S gAEd 22nfED

et} 2] 4 <A AHAANE Jol 52 PAAge] FU 84 B 2Us &
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Art. A VARYEL miErSe] &3y F AFHoE ¢AF L gt HFARE
a2 E #1302 AA s 7Y VP Urhis E=E IR e
BHELS §EAA 2 £29 o AdestdS daie 9 o3& It #A
¥ 5 SAARY £44 U4 EUS HPLC A ARE o] g3t 15
AAZnE s o)F YElAA} (Vaters Co) A Ea|X2y] Y (SymmertryPrep,
7pm, 21, x 150 mm)E AT YE|AA} (Waters Co) EW 2690 dzejoldA
(allience) Al2|Z& AHE814 i, otMEUEL Y 1%8] Ee|&F &4t (TFA)E ¥/t
£ 3% SF4E 17 ©f 839 ul&E EY, 7| olFA &uiE 1.5al/E o /5
o8 BEF sl BEMsdon, ElA 996 XET]9=ojdo] (photodiode array,
PDA) H&7] (detector)® B AMFHE2} F opgd S (254 L 300 nm) 2
F4EE o|&3le HYEES £4EHsI FAREYL 2ARE F3 HESAIRL
16 £2] 3E 1 (7.0 ng)3t B REAZ 208 UE 2 (5.2 ng) W HEFAZD
28%-2] JE 3 (8.5 mg)L ol }_v“_‘—fﬁ% A A8t (Fig. 10, 11),

[\v)

o, FHEAH T2EA
Z¢e] Pty HEogHe EHog i 359 IUEF disty W Fo3)
Y W oshift2A}, EAEA, HYd 35499 L F3He AL optical density,
NMR 52 7171848 ©|&3te AA3tden, RAUEERE $#35HEs B4 v
3t AF 1t olol thdr Azt olefet Zrh

Compound 1: pale yellow power (7.0 mg): [a]25D 39.2 (ethanol,
mp 195-197 °: UV max in MeOH (nm) 244sh, 299, 328: +NaOH 266sh, 310,
+A1C13 246sh, 300, 329: +AlCI3 + HCl 245sh, 299, 328: +NaOAc 369: +Na

H3B03 249sh, 305, 349: IR (KBr) max 3420, 3250, 1730, 1679, 1523, 144
TLC positive reaction with FeCl3 and bromocresol green: ESI-MS, m/z 3
[M+H]+: FAB-MS m/z 369 [M+Hl+, m/z 391 [M+Nal+: HR-FABMS (glycerol ma
m/z 369.1185 [C17H2009 + H]+ ; 1H NMR (CD30D, 500 MHz) 7.57 (1H, 15.
H-7), 7.04 (1H, d, 2.0Hz, H-2), 6.93 (1H, dd, 8.2Hz, 2.0Hz, H-6), 6.7
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d, 8.4Hz, H-5), 6.28 (1H, d, 15.9Hz, H-8) 5.34-5.36 (1H, m, H-3), 4.0
(1H, m, H-5), 3.73 (OCH3), 3.66 (1H, dd, 7.8Hz, 3.3Hz, H-4), 1.98-2.2
m, H-2, H-6); 13C NMR (CD30D, 125 MHz) 176.1 (C00-), 168.1 (C-9), 14
(C-3), 146.4 (C-7), 146.2 (C-4), 127.1 (C-6), 123.7 (C-1), 116.8 (C-5
(C-8), 114.7 (C-2), 75.8 (C-4), 73.8 (C-1), 72.6 (C-3), 67.3 (C-5), 5
(OCH3), 39.8 (C-2), 36.1 (C-17)

Compound 2: white powder (5.2 mg): [a]25D 47.2 (ethanol, c 0.2
200-201 ©: UV max in MeOH (nm) 244sh, 296, 328: +NaOH 261sh, 308, 372
263sh, 306, 351; +Al1CI3 + HC1 244sh, 296, 328: +NaOAc 274, 334, 375;
H3B03 252sh, 303, 348: IR (KBr) max 3433, 2950, 1735, 1680, 1631, 151
cm-1; TLC positive reaction with FeCl3 and bromocresol green; ESI-MS,
[M+H]+: FAB-MS m/z 369 [M+H]+; m/z 391 [M+Na]+. HR-FABMS (glycerol ma
m/z 369.1185 [C17H2009 + H]+: 1H NMR (CD30D, 500 MHz) 7.61 (1H, 15.9
H-7), 7.06 (1H, d, 2.0Hz, H-2), 6.95 (1H, dd, 8.2Hz, 2.0Hz, H-6), 6.7
d, 8.2Hz, H-5), 6.35 (1H, d, 15.9Hz, H-8) 4.23-4.30 (3H, m, H-3, 4, 5
(OCH3), 1.99-2.21 (4H, m, H-2, H-6); 13C NMR (CD30D, 125 MHz) 176.5
168.9 (C-9), 149.5 (C-3), 146.9 (C-4), 146.8 (C-7), 127.9 (C-6), 123.
116.5 (C-5), 115.8 (C-8), 115.1 (C-2), 74.3 (C-4), 73.9 (C-1), 71.3 (C
70.6 (C-5), 52.9 (OCH3), 40.8 (C-2), 36.4 (C-17)

Compound 3: white powder (8.5 mg): [a]25D 16.9 (water, c 0.35)
202-203 °; UV max in MeOH (nm) 245sh, 300, 329: +NaOH 266sh, 310, 374
355: +AIC13 + HC1 245sh, 299, 328; +NaOAc 338, 377sh: +NaOAc + H3B03
306, 351: IR (KBr) max 3423, 2957, 1734, 1686, 1631, 1522, 1443 cm-1:
positive reaction with FeCl3 and bromocresol green: ESI-MS, m/z 369 [
FAB-MS m/z 369 [M+H]+: m/z 391 {M+Na]+: HR-FABMS (glycerol matrix), m
369.1185 [C17H2009 + H]+: 1H NMR (CD30D, 500 MHz) 7.51 (1H, 15,9Hz,
7.04 (1H, d, 2.0Hz, H-2), 6.94 (1H, dd, 8.2Hz, 2.0Hz, H-6), 6.77 (IH,
8.4Hz, H-5), 6.20 (1H, d, 15.9Hz, H-8) 5.26-5.30 (1H, m, H-3), 4.12-4
m, H-5), 3.71 (1H, dd, 7.5Hz, 3.1Hz, H-4), 3.70 (OCH3), 1.93-2.23 (4H
H-2, H-6); 13C NMR (CD30D, 125 MHz) 175.4 (C00-), 168.3 (C-9), 149.7
147.2 (C-4), 146.8 (C-7), 127.7 (C-6), 123.0 (C-1), 116.5 (C-5), 115.
C-8), 75.8 (C-4), 72.6 (C-1), 72.1 (C-3), 70.3 (C-5), 53.0 (OCH3), 38
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(C-6), 37.8 (C-2).
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Fig. 10. HPLC profile of TLC iscolates from fraction BL-V
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Fig. 11. HPLC isolation patterns of antioxidant active compounds from
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uleta BRME 12 FHIUE 1€ 3-0-(3'-methylcaffeoyl) quinnic acid, HIE 2+
5-caffeoyl-4-methylquinic acid® #¥E 32 3-0-caffeoyl-1-methylquinic acid®

A¥E e (Fig. 12) ©] 3 HYE 22} 32 AFHUEE HAH AL

HO  _cooH

OCH,
HO

OH OH

Compound 1: 3-0-(3’-methylcaffeoyl) quinnic acid

HO_ _cooH

OH
OCHj;

Compound 2: 5-caffeoyl-4-methylquinic acid

H3CO_ ,cooH
0

HO '
OH

Compound 3: 3-0-caffeoyl-1-methylquinic acid
Fig. 12. Chemical structure of antioxidative chlorogenic acids

deriveatives 1-3
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uh, FAEghEe] sy AL
2F FA AU BAITELE ST #sted, 7] 70% oARtE FEE3 Y
TLC #13tE2] DPPH frejeit] LA™Y, BEds £A4"Y 1 ADAsp4adyd g

Ztz} &3sled 2 AIE Table 5 of LUERAYT)

Table 5. WE5Y HIZFA J2 A F2E2 FAHHG vl

shabsld (1Cso 2k, eg)
N W 2ulE 12T
0% olRrE BRI HE | O ;H il
DPPH zlc|d AA™A | 613.7 9.9
"M As AA"AY 579.3 2.9
] 1
SR E & 1 Bk K2 645, 6 19.5

Table 5014 ICso Zhel 2ful= 50%2] B2 dodl= 22 =& nldl= RAol=
E o] ol HWEFS Pl AYS oAnjdith. A7 Ele] Uehd vie} o],
BEEEL HFAHA FEEL ALEFEE Erl DPPH Felelvld £A"ES o 62
o, BdaaATS o 200 v, X|EzaEAsEES o 33 vf FUHE Ao

E}uict.

!

v}

Al 3ES A MUESFI 1€ A E HARG v
WEZolA whelg 3% sty ZEEAA HY oHE HPEEI HIFow

TE7}F FA Heid JESY 2244 shdAl, siEddal 9 shakstaleiylel

Ead

EFHE olAFHIA 2|1 [ $hal¥lad E¢l epigallocatechineE 2} 3r4tsisdt
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o

1328to] Table 60l UEhfgict H3] =FHHe Y EES 72y ¥
ol

(o)
=
At &A% B ohuel Releit]de 47753 e FAPEE} 1)
o3
AR

Table 6. BFFH AA FAFTAZ4ESR Z4 FAFASY FA384 njw

A3t (ICso 2k, M)
P | waus anwy | AR

HE 1 16.0 4.3 29.8
HYE 2 8.8 2.8 19.2
HE 3 6.9 1.2 14.6
dut-EIHF >50 45.0 >50

vlel C 25.3 >50 -
ol x| L2 F1e A 8.6 5.3 | 36.6
71| Q1 4t 13.7 5.1 13.7
g2z A% 12.0 6.9 28.3
HE714t 36.5 32.4 >50
BHT >50 >50 19.2
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[
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flo

slA o gpdarabsiAl ol 43 AR g vepdn, 53 B¥4

414

nf-$ Zetedth. Qubdo s HUE D HYE 2> HUYE 1 9 SAMZ2 "Yo] B}
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2
on| B3] HYE 3= Y A B Uehidrh
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snnpsdnnttratattr N nmipivemapn”

Fig. 13. EPR spectra of DPPH radical and the reaction of DPPH with
compounds 1-3 and a-tocopherol. Spectra 1, 0.5 ml of 200 M

1, 1-diphenyl-2-picrylhydrazyl (DPPH) in ethancl solution: spectra 2, plus 0.1
mM tocopherol: spectra 3, plus 0.1 mM compound 1: spectra 4, plus 0.1 oM
compound 2: spectra 5, plus 0.1 mM compound 3. The g-value of DPPH radical was

calculated from the resonance field.

23 2 AFolAe] gty Bido] WERY FEES FENFM T2 BT A
JME 1 Wido] Wistx gdomg o W o oyl vdo] Fstn, o= A E3
HEZ 44 ¢ HUEYD A& o 4 Uk

ety B dFE BESFosye FARYY 53] BPidL £77E0] FHAW
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HAAgAsiA & F&8le I FALEY S RHE IRIIVIAAE AdE 4 9le
o, B Q739 B#EFSHY PUHEEL AAdPNRAZA, $8g0m d W Yol F
SRR ol o] &3t =3t W HAW 4 ¥ B qIRYE, =HUYAE V5

714 BAE 505 8% 4 ol AE sokiol VY H8Y ARE

A3d PFF S22 Y PHA HY FEo] At A7

13 AR 9 AHEH

7l A=

2 Qo] AHEE WEZY Z42 U e AR sEE dvje] AMAshe
wEFo g e Aste, 24, v U FHAARE AA dFao] BAHEA 4
of o]-&3staict.

L BEE e & 4 29

AzY WIF S Y 180ge] 2L T0xol®EES

BFRFEY F ol FEE0l Ul /II&uE SHE Aolod wiE EHE A
At en (Fig. 13), @0l £YES2 FAURSI +&& A3t (Table

7).

7F8taL 80+2TolA 2417 23

T} FRANHEY 3

3R A B2 NHS (normal human serum), GVB™ (gelatin veronal buffered saline,
pH 7.2)¢} DIWell £3i8t A& (Img/mL)E Z+Z} 50%) E¥sle] 37°CollA 30837 vt
SAZ1 ¥, uigdof GVBTE 35004 HI18t3, ofE 10wjollA] 160w7bx] <& 3]
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stedct. o 7lol] 750142] GVBe} oFe] ZEEF H YL (IgM-hemolysin-sensitized sheep
erythrocyte, 10° cells/ul)& 25004 7}8led 1A St wkgA7l %
PBS(phosphate buffered saline, pH 7.4)& 2.5mL%] 7}3te] A Fe|3t F A5 o]
EHEE 412nmollN SFF3tAct #FEA] VPSS ITCHe, F FEA &8 AAS
(Inhibition of 50% Total Complement Hemolysis)Z LIERjgict, o 58 F71&

nf F&A 28 ZF$ 5% DMS0-Edol EsjAlA FHstT)

gl. DPPH fejgic]d £A%F 53

AR} ()T Z2ALE Blios?] ¥yo] £3}o] 1,1-diphenyl-2-picryl hydrazyl
(DPPH)Z o] -@3}o] ZAs}oir). F DPPH 20 mgS ethanol 150 mLof 50§ DPPH &9
ntE & o] £ (0.5 mlo] methanold] ¢ F¢ FHEESE 100 pg/nl = 500 p
g/mLe] =2 HIIBIA FA] 52 Fot AW F 10 - 302 F T, 517 nwoflA A

& 718tA] 42 Rl Uiy FHE BEE FaFos BHLE LEhigich

o}, Superoxide anion &A% &3
xanthin/xanthin oxidase ®AYh$of ¢]3} superoxide (SO) WAAE o]L&3}4
superoxide anion®]] 2}3} cytochrome C HXE¥= nitroblue tetrazolim (NBT)2] AlZ}oj

23t FFETE (530nm) MEHE o] &8l FHsIrt

uh 2 A3babst AsEd &3

HZH oA ZWHEE ultracentrifuge 3t €0l R microsomed A|AYP o T Fhof
Fe'/ascorbate Ao 213} lipid peroxidatin SE35}3 AAIE MDA (malonaldehyde)S
TBAS} RE-ZAIA Algol 23] Z4AH MDAGE HJBAlslactt. clean test tubeol] A
E7} TFH 7 microsome 29 200 L 2} sodium dodesyl sulfate (SDS) solution

225 uLE 7}3F3L 537 vortex mixer® EUILE, 20%2] acetic acid, 75uLe] &7/
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2 1.2% thiobarbituric acid €9 1mL % 7}3}lo 30E7F +&44ojA boiling 3}
th Aol 30& cooling®t Fof 3000rpmoilA 2023 VAT s 5 A& 532nm
oA FHEE FH3 ARE H/sA 4L dizZo] vhdt 2|d itz Ay
(%)& F3stalch

Al ChEe] dib B4 2 4" 4

ot are glucosed FEEAUE o] phenol-sulfuric acidy 0.8, At} 3lgke
galacturonic acid® X FEZF 3} m-hydroxydiphenyl o2, 6 thiz 3Jare
bovine serum albuming FEZEAE 3l LowryH o2 2tz Aekslgdct pAY 24
2 A& Jones T g Pof mlel 2 M trifluoroacetic acid (TFA)E 121°CojA
1.5A12t 7}4530% ¥, sodium boronhydride (NaBHs)& ©]£3}9 alditol® 3A]
71 &, acetic anhydride (CHiC0):0)& o]-&3ted Z}Z} alditol acetate F=AE AH
Al#A gas chromatography( GC)E JFAWE ®Aslgct. 6Ce EA-2 3% 0V-225
chromosorb WHP 100/1202] packed column©] #%}¥ Shimadzu GC 14AE o] £3}37 XA
L5 2Z2A (column temp, 205C, injector temp. 230°C, detector temp. 2307C) oilA]
Attt 4™ molar ratiow Zb peakEY| WAM|R} P FEL alditol
acetate RN Exjgto g Hel AAbstadct.

o}, ¥EA HY B-glucan?] F

Ztliy ¥ B (BS-WS)-& DEAE-Toyopear! 650C column (Cl1™ form, 3.5 X 28.5 cm)o]
FHAN F FFTE AFSIAL NaCl 5 5F F7HA71EA 871 FHHF (BS-¥S-TI
—VIIL)E d3lch o] F FF5olA €& BS-WS-TI (300 mg)& a U B-amylase
= 5&]3]8}04 soluble A-glucan o] 88.1% ¢l BS-WS-Tla ¥£& ddt}l. 0.2M NaCl&
oz HHIH Sephacryl S-300 (2.5 X 95 cm)ojlA] BS-WS-TIlaS EH3x

BS-WS-Tla-1, -2, -3 % -4& 4539 ¥HES FAY 2y 7B 182 &2



BS-WS-Tla-1& 458} SEC-MALLS (multi-angle-laser-light-scattering)& ©|-&3}

o] 2] o2 BS-WS-Tla-1A, B W C& whejsle 2%, ¥4, 749 &4 4 34
A3E AT BE FAHAPE 4To)A Arlstoleon, 72 JESY ZUHIS A

W, A, A g dEAREE Blastgich

A} ciRRel waEy 24
BS- 8 -glucan®] WA ZAsIAF DMS0o] 1mg/mle] T2 £3jr]7]|2 A F

Ql&to]l carbarion BFZ-Fol iodomethaned *|2]5lo] permethylation A}Zcr} ¥h&

-

mj & A AZ Fol 2M TFAS| &3]3t 121 ColA 2 AT T}RE/RE 7HE3fAI 7]
;

sodium boronhydride (NaBHi) & ©]|&3}o] alditol® ¢ A]Zl ¥, acetic anhydride
(CHiC0);0) 2 o]83to] 2}7} methylated alditol acetate S EME ATAZC 9=
A= Sep-Pak Cig cartrigeo] S2A|A E2|slg e, chloroforme® £&3te] GC/MS
=& AAstodct. £49F 212 SPB-1 capillary colum3t 222 TfY-& ©]-&5}

fragment ion& 2|8} TIC L MS datag ¥of BBYUES S4sH%Th

Zp C3 B3 2AME Y 29 E719%]
& FEEY BALEANIE BAA BAHEE AT AARA] BB A2

Rz AFEF Wl7] st AEE AL NHSE 1A AIGFIL

N

&

anti-human C3 serum (goat developed, Sigma)ol t§%! immunoblotting WHA7|H %

< F38to] HAsch

Al 2% 2 3
7h BERAME Y UES S FE2E A2 d FE2D Y



of 70£3ToA 427 BRFEE UAT F, 43 E AR E F3}of, dojn &

Aol thste] FUR WU HFIFES 13 o AA]FACh

Bamboo shoot powder (180 g)

reflux with 70% ethanol {(5L) at 80+2C for 2hrs
(x2)

centrifuge (7000rpm) and vacuum filter

| |

Filtrate Residue
’evaporate and dissolve in water (4 L) extract with boiling

Ethanol extracts (BS-I) water (4L)

; extract with n-hexane ‘ evaporate

Filtrate

(400mL)
Hexane layer Aqueous layer
precpitate with 3
(BS-11)
vols
extract with chloroform
of EtOH
CHCl3 layer Aqueous layer
extract with ethyl
(BS-1I1)
acetate
‘ ' Supernatant Ppt

Aqueous layer EtOAC layer (BS-VIII) |
(BS-1V) dissolve in water
exiract with butanol Water solulble part

l (BS-VII)
BuOH layer Final aqueous layer
(BS-V) (BS-VI)

Fig. 13. Flow diagram for the extraction and fractionation of

Phyllostachys edulis shoots.
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SAARSS] oA 70% ofgtE T[F

art.

=

1, 23jo] AX HEH F&9L HAUFS3aL
2z HE (BS-1)2 oF 29g 224 27 F¢ B oy o 1652 £&&

e

BS-1& ¢f 4L8] FF/ o] Eatg3AA 4= Aofof] ule} Fig. 132} o] hexane,
chloroform, ethylacetate, butanol ¥&#L ¥ r33jgion F¢o] & EHAIYE= A
g3 w2 {14 #2225 UEhdS o 4 olddch oE@ BS-1 HEH ZAtel of
3lo] d43&g Yilgdon dojd £FEES YHEY, EF, oY HIE
o] g3l TIHRFHES FENUTE 1A AR FHo FEAH: tIEA 5 E

TR Y82 480 ¥UOEZ, olRE th] Fel iy &zl whet 84 U
284 iRz Fstaon, Ztzte] Huof ot &% Table 7o VEhASITH

Table 7. Yield of each fractions prepared from the extraction process of
Phyllostachys

edul is shoots

Fraction Yield, %
(g, weight of gain)

BS-1 (70% EtOH reflux extracts) 16.06 (29.31)
BS-11 (Hexane extracts of BS-1) 1.78 (3.20)
BS-11I (CHCl; extracts of BS-1) 1.00 (1.80)
BS-1IV (EtOAC extracts of BS-I) 0.81 (1.45)
BS-V (BuOH extracts of BS-1) 3.42 (6.15)
BS-VI (Aqueous layer of BS-I) 4,93 (8.88)
BS-VII (Water soluble and insoluble fr., of

8.48 (15.26)
EtOH ppt)
BS-VIII (EtOH supernatant of water extracts) 4.29 (7.72)
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U F¢ F2E YEEY A ¥4 oA
Z%& F2EEQ YANTY L B H3te] AHEH EME 52 DPPH &2t
A 4AA%, xanthin/xanthin oxidase Aol &3l UPH V1L ESY] £A%F,
7ZW) microsomal lipide] Z}AEIA - A, nitrite AA %L o|dc). Fig. 2o Zt ¥
2B 3PS FUsTolM FAt nlaste] Uehfoich A LoE 2
etc]d ¥ £7%E°] §9 FE8 Histe W2 FHE Ushiglen, 7
B ztol] R AAYES ALt (Fig. 2). ¥lZy B0l &2 471x] HEE A
¥ (100, 500, 100 zg/mL)E DPPH free radical £A%2] AlolE ulx 4l

»

3} (Table 2), AME5EY il whel FAdo] thd HAstH oLt BS-1V (of
HolAEolE ¥ E)2t BS-V (butanol HE)olAM= 100 £g/nld] FEAE 50% ©]4f
2] (82.06+0.84, 66.2+1.88)% BEE Vel 2L} HbgA|Zte] nlE B/
2 2 o)zt glgitt (Fig. 4). ole AL wlELTet PR & 4 oo 4
2ES W7ol screening Sk AMEIEA L] ©AMo] Bol3tA o] &Y 4 A& AL
2 & o + Udvrl (Fig. 4).

Table 8. Free radical scavenging activity of the selected extracts from
the shoots of
Phyllostachys edulis

DPPH free radical scavenging activity (%)
Sample conc.

(pg/ml) BS-1 BS-1V BS-V BS-V1
500 60.23+0.78  69.65%0.58 71.38+0.20  36.22%1.05
250 27.4740.29 48.4350.42  56.160.10  23.43%0.61
100 14.43%1.3  22.16%0.18  36.20%£0.98 11.21%0.76

Each value is meanZxstandard deviation of triplicate determination.
BS-I: 70% Ethanol reflux extracts, BS-IV: Ethylacetate layer of BS-I
BS-V: Butanol layer of BS-I, BL-VI: Final aqueous layer of BS-I
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100 4

S DPPH scavenging activity
A Superoxide scavenging activity
l (nhibition of lipid peroxidation
80 ~
g
>
=
- 60 -
ol
Q
S
L)
c
§ 40
>
L
b
c
< 20

Fig. 14. Antioxidant activity of shoot extracts of bamboo Phyllostachys
edulis. All samples were assayed at concentration of 1 mg/mL. 1, 70% EtOH
reflux extracts; 2, hexane extracts of BS-I:. 3, CHCl; extracts of BS-1: 4,
EtOAC extracts of BS-I; 5, BuOH extracts of BS-I. 6, aqueous layer of BS-I. 7,

water soluble and insoluble fr. of EtOH ppt: 8, EtOH supernatant of water
extracts

Tl ¢ $EF HEEY ¥EA ¥4 ¥
Fig. 12 Wios ZAH WE&Y L 5%2] DMSOol| lmg/mL2]
FERZ BOAIU F Mayer ol Fotd PEANYAY G FFsto Fig. 3ol ITCHso(%)
o= vehddch 12hdxe] ZAzfolM FYY +3EHEL gRAYY o] &2 W4t

O} (28.40+0.83), =& FE22° AL, ethylacetate > water-soluble

lo
.
it
ot
(et
ftjo
oiN
Sl
+
ke

polysaccharide > water-insoluble polysaccharide X2 ¥Ao] &t} TR A™
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golgt garelel WAF Zifste HAE IMOS AR Woke] HPLE o]
g3lo] wAe AY2NNLE FEHAL © ARe] T BALN A
th meld £ ks AeA s RARgH AsjAelE o Ztes uehdth guty
0% AJAES +2ZEoH YRAYHo] wA LEhld BalA B4s gRY A
27} th¥-EolU), ole} o] 718U} 2&Eeld BHo| Uehd A BAA Yy
Ar-go] e A gl phytosterol Fo|AL HA AL BAHRE JA sl AHpSAY
Vsl BTR SHATH &40 dWoldElo]= 23 B thstel BAAL B

22 HASE anti-03 AAAYGEAY0] WY T HolU Pz AYys
BAA BA3} Ry 22 sl B 40 484 U 284 ClRE ¥
chsled B4 TIRRE HA stmal yoh |

100 -

Fig. 15. Anticomplementary activity (%) of shoot extracts (1 mg/mL) of
bamboo Phyllostachys edulis. A, 70% EtOH reflux extracts; B, hexane extracts
of BS-1: C, CHCl3 extracts of BS-I: D, EtOAC extracts of BS-1; E, BuOH extracts
of BS-I: F, water soluble polysaccharide fr. of EtOH ppt: G, aqueous layer of
BS-I: H, water insoluble polysaccharide fr. of EtOH ppt]]
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70% o¥FE HFFE o] sty drFEE o
A3 FHEE Bl 124 tiEF HEE 83
2 EYste] FRA BHES FHI 2 60% o] vlaF 2 BEE Yrhiyde
22, ol HE tistd B cidFel Aol $4sto] I 2% 4G £
Mg Polelct Table 32] Aol 87 ThaFel BS-WSe ATl 64.8%, T
Wido] 32 4%% Eafstglen, FFolM iddol 21.8% RFH At £&4 ¢
g5 BS-WIE AY tifE Ee3EER (98.2%)8 EAsidod, iR F4%
(91.6%)% FdE o] Qldrh ol tIdF HEY 49 748 4 Z3} (Table
4), BS-WSE arbinose : xylose : mannose : galactose : glucose 7} 2.09 : 0.88 :
0.89 : 1.90 : 4.46 o] v]&ZE HFHo] Qleli, BS-Wii= arbinose @ xylose
mannose : galactose : glucose 7} 0.12 : 2.21 : 8.23 : 0.45 : 0.35 &] v]&& F

A Eo] glglem, rhamnose &} fucose += THE o Q=] ¢)oic}.

Table 9. Chemical composition of BS-polysaccharide

BSwater-soluble BS water-insoluble
polysaccharide polysaccharide
Total sugar
64.8 95.4
(%)
Neutral sugar
78.6 91.6
(%)
Uronic acid
21.2 2.2
(%)
Protein (%) 32.4 -
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Table 10. Neutral sugar composition of BS-polysaccharides

BS-Ws® BS-W1°
Molar ratio
Rhamnose - -
Fucose - -
Arabinose 2.09 0.12
Xylose 0.88 2.21
Mannose 0.89 8.23
Galactose 1.90 0.45
Glucose 4. 46 0.35

BS water-soluble polysaccharide, °BS water-soluble polysaccharide: For the
sugar composition analysis, polysaccharides were hydrolyzed with 2 M
trifluoroacetic acid at 121°C for 1.5 h, and the resulting reducing sugars
were converted into the corresponding alditol acetates, applied onto a Young
Lin GC capillary column (0V-225 Uniport, 0.2 i.d. x 200 cm), and detected

with a flame ionization detector (FID).

of, F28] $84 tigR Yoo vy gragdie Ay
el HF (BS-¥S)& DEAE-Toyopearl 650C column (Cl° form, 3.5 X 28.5 cm)oj
FHAZ ¥ FRAZ AHGD NaCl $ES ZAAIDA 870 SHYE (BS NS TI
2ATt (Fig. 16).°0] F§ FFolla &&E BS-¥S-TI (300 ng) o] ¥
gol 718 ®olth o e FHY EMA] 53] gulcose o] o} o] Hio| 1
AA "E3 B-glucan®] ExN715d & AlAlslo] B-glucan ¥EFS ZAIGH A} o
38% UrE Ugich wiebd o] R o2 HE F45 e 84 f-glucand Ha)3)
7] #18to] BS-¥S-TIE AHYY VF L] L3N ¥ ¢ L S-anylaseS A 2|3}
soluble B-glucan ©| 88.1% ¢l BS-WS-Tla ¥E-& A}
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0.2M NaCl 2o g &I Sephacryl S-300 (2.5 X 95 cm)ofjA] BS-WS-TlagS #¥3}
BS-¥S-TIa-1, -2, -3 ¥ -4& $53}o (Fig. 17) 84L& &3 43 714 e

¥ Eol BS-WS-Tla-18 +53}o] SEC-MALLS (multi-angle-laser-light-scattering)

3|

N
—-r—l

£ o] 83l #FH 2= BS-WS-Tla-14, B U C (Fig. 18)F ©e|3le] Y, VA,

749 B 9 gHEAUL AL EE AAAEL 4ToM HAstgen, 2 ¥
TEY BUEHYE A, AMEY 9 g gEARYS vastylct (Fig 19).

25
2.0 A e 4
§ 15 - ]
g —e— Total sugar (480 nm)
5 —o— Protein (280 nm)
_g —w— Uronic acid (520 nm)
< 101 —— NaCl gradient 1
0.5 \ .
SN
\ IS
M) T R
0.0 & = i

400 500 600

Fig. 16. DEAE-Toyopearl 650 C chromatography of BS-WS fraction

The water-soluble polysaccharide fraction (3g) was applied to a IEC column
(40x5 cm) of DEAE-Toyopearl 650C and eluted with a step-wise gradient NaCl
(0-0.5 M), and each fraction (7 mlL) was collected and monitered by the contents

of sugar and protein
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1.8

—&— Total sugar (490 nm)
—O— Reducing sugar (540 nm)

1.6

Absorbance

Fig. 17. Sephacryl S-300 chromatography of BS-¥S-TIa fraction
The unbound fraction on DEAE-Topear! chromatograph was applied to a GPC column
of Sephacryl S-300 (95 x 2.3 cm) and eluted with 0.2 M NaCl, and each fraction

(7 mL) was collected and monitered by the content of total and reducing sugars,
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LR BN AL B

100 -

inhibition of ITCHgg (%)

L

BSWSTAA  BSWS-TaB  BSWSTRMC

Fig. Anti-complementary activity of the subfractions of BS-WS-Tis-1
separated by SEC-MALLS

Fig. 18. Anticomplementary activity of the subfractions of BS-WS-TIa-1

separated by SEC-MALLS
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R ITCH50 (%)

100 1 IACH50 (%)

80

40

20 +

Anti-complementary activity (%)
(=]
[=]

Fig. 19. Anticomplementary activity of each polysaccharide fraction

obtained from the purification steps of Phyllostachys edulis shoot

extracts. Anticomplementary activity was measured at a concentration of 1 mg/mL,

Bl S YRA B4 YR 29 vty 247 gRA 84

Glucose Hiol 2 T84 tidF YE¢l BS-WS YEOTHE 484 HAlA ¥A
2l B-glucang U2} g-amylsase LU L-amylase® Hea|slz u] AzyRe
DEAE-Topearl 650 C o|23¥ I 2nlE72}y] W Sephacryl $-300 2oz} AZnlE
2t & o|-&3sle] EAA ¥43t B-glucan HEQ BS-WS-Tla-18 $53todr). A9
& SEC-MALLS (multi-angle-laser-light-scattering)E o]-&3}o A Az} B
AtgFo] o 85000 Dagl BS-WS-Tla-1A%} <F 18000 Dagl BS-WS-Tla-1B % <} 11000 Daol
BS-WS-TIa-1CE #FHo2 e ¢ 4 itk 4 Yo tisted sux ¥He =
A A F=E 2717 % BS-US-Tla-1A71 71 2 848 Uehjgon,
TR 7 Jeld o2 A2 BS-WS-Tla-1B I BS-¥S-Tla-1CE W stE AN

Urehd i,
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Table 11. Chemical composiiton of each active fraction obtained from

the purification steps

BS-WS- BS-WS- BS-WS- BS-WS-
BS-¥S
T1 TIa Tla-1 Tla-1A
Total Carbohydrate (%) 64.8 89.3 93.5 95.6 98.7
Uronic acid (%) 21.2 - - - -
92.
Soluble B -glucan (%) 17.4 38.0 88.1 3 96.1
Protein (%) 32.4 2.6 1.0 - -
Structural monosaccharide (%)
Rhamnose 1.9 1.0 - - -
Fucose 0.1 - - - -
Arabinose 2.3 1.3 0.6 - -
Xylose 5.0 4.2 1.8 0.5 0.2
Mannose 1.2 0.5 0.9 0.2 -
Galactose 1.8 1.5 1.0 0.9 0.3
30,
Glucose 17.5 18.2 21.7 9 33.4
Galacturonic acid 0.5 - - - -
Glucuronic acid 12.5 - - - -
Mannuronic acid 0.1 - - - -

Table 112 2} A TiAlo]M ] FoYEof chste] ¥l43EEM} thia Pak, B
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-glucan 3 W PG 24E& ZASI Lehjoch. Z7lo] BS-WS HEo| 17, 4%
484 B-glucan?} 17.5 mol%2] glucose Tafo] Aa] o] BS-WS-Tla-1A¢] 96.1% 2=
€7 PB-glucan?} 33.4 mol%?] glucose® FAEo] gloom FA Ao nje}
glucose W3 B-glucan TFL F3o| Zrlstgon, 27 YEof Ex|std thy
d 9 xylosedt galacturonic acid 52 A9 AAHS & 4 Ut} o]& FYEE2
FEABLE AAZ 2o FA2Y BHE S0l 33 wastde o x| By
3l FREL Bl FHIMA F/MHE ¥ 4 dged (Fig 19). H2 3= g
e 9 EA 24E BA JEF FAA2Y HEo| HiE 39 thet AHe o R
APStaiz} THERE BA9} Ca2+o] 22} Mg2+o] 28] Ex|ZAE daldt Y29L o
8312 7}7} preincubation ¥+ ¥ anti-C30] tisled WAAI|GE & A2} (Fig. 20)
23 g2 S chdfet 8 83 39 3 7t =084 cleavage HE ¥
¥ U3, FEE g ZANE A SUY gHS MU0 2o B

I3t B-glucano] BA| RZ2E ZelA Y AUS & 4 )

tm

PN

Fig. 20. Immuno-electrophoresis of €3 component treated by

anticomplementary active BS- 8 -glucan A, NHS only B, Water-soluble BS-A
-glucan, ES-BS-Tla-1A

AL FeolA 2elH $84 B-glucand] FREA

Fig. 182] SEC-MALLSojl4 Eea|¥ojz &4 B -glucangl BS-WS-Tla-1A&} BS-WS-Tla-1A

o #Ye aart 24P I719o] T2 BHo) 7 ¥ 4 UL dIsid =
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ChFe] 24 24& AdAstolch. Fig. 213 22 o9  methylated
polysaccharide &2 7}r23] ¥ acetylation¥t FAWe] GC/MS patterni} TICE Y]
2o A Aozt 9SS o 4+ ULl H iR wHRAEE E4F Az
BS-WS-Tla-1A= £2 B-1,4- ¥ A-1,3-WaE FAFo] gladoem BS-%S-Tla-1BY]
79 Terminal glucose?] §t3Fo] BS-WS-Tla-1A0] H|3}e &A T&Fo] glgden, A
-1,6 g2 @ 7]E} B3R residue® EX|Ste] QGO EZR o]yt LA Bido] ¥
BRde] 24T ¥ A A2E ARFHUE. =3 BS-WS-Tla-1A2] NMR £
2] Az} (Fig. 23) A3 Al B-anomerE 2] H-1 signalE 2} C-1 signalEo] FaElo]
om, tvigFulo] acetyl 7% d¥ EZAHo X o]EQ substitutiond] =

gl 7o & 4= glegle} AtgE ),

3

ok,
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RS . it R
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3 m
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R i

T T S —— T . ; : e f .
LERS R R L R TR R I A S R R e e e
Ksaks X BEEEY
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m ™ b4
s
o .

R B i By o
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Fig. 21. TIC and GC/MS pattern of partially methylated BS-W¥S-Tla-1A
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Fig. 22. TIC and GC/MS pattern of partially methylated BS-WS-Tl1a-1B
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Fig. 23.

HMBC pattern of partially methylated BS-¥S-Tla-1A
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A

A 48 &

59 A5d ¥/

8

F 1. 5 9 59452 feleod £A84

=

A}

w2 2ol A% (%)
N1 N2
ZH =} 26.8 43.8
Z5x} 18.6 26.3
Zgglol 17.5 27.8
= T3 293} 51.0 59.3
=2 ¥ 54 22.1 31.7
S P 8 10.8 13.2

A A RN,

b Elje] F2 1 E|¥S 85C2] 100 mLe] Eof 383 R&ghoy

FeQozt 2R HS, FHA x18 doz 2y,

N2, xlejwie} 72 2 E]¥.g 857TC2] 100 mLe] Eo
Soddn 289

[e] b3
AE &

oon
22 2

Al x22] ooy =AHF)

X 2. H¢ W SGAE Az Ay
A 2ibE AR (%)
N1 N2

=z} 52.7 63.6
oA} 23.4 39.1
Sy 26.7 41.4
54 Y S9A 77.0 79.2
T=24d Y £4x 43.8 57.8
F¢ M &= 0 0

MABAZYY:NL, A NS Z¢ 1E]9-S 85T ] 100 nLe] Bof 327 U33 o
Sedd3 289 B A x19 gow FyY

N2, AFE]e] -9 2 E]WE 85T 100 wLe] Bof 327 W23 o
STHAY S8 F¢, FHA x29 o ZAY
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ke
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ok,

FRANFA (ITCHso, %)
| N1 N2
Z oz} 43.9 45.6
242} 51. 4 60. 1
Z4=2lo 68.9 72.4
=g Z3 F94 54.7 63.8
T2 T FHA 33.8 36.5
¢ M 8 21.6 22.3

XA BAZYY:NL, A EPRE FF 1B/ 85C2 100 wle] S¢f 37 H&T o
Foddz &2 FF FHA X19 Yo FFE,

N2, xle]uie} A2 2 E]WE 85T 100 nLe] Eof 3237 F&gt o
ST SR8 FF, FHA X2 gz FHY

¢

E 4. 55 0 ZQHE g-glucosidase A3NTA

a -glucosidase A& (%)
N1 N2
EXE 45.2 56.8
2t 36.3 420
FEHY 39.8 52 4

HAIRAZENL, A} B[] B 1E[9E 85T 100 nLe] Eof 327 A& o
Foddn R 2, FFA X194 o= Yy

N2, xtE]9e] F-¢ 2 E[¥E 85T 100 nld) Eof 327 A& o
FTdaH F29 B8, FFA x29] ¢2E &Y.
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®5 MHEUW Z¥E L 8-glucan Y

ek (mg/100 mL)
Total phenol Soluble A -glucan
Ea-Es 12.3 2.9
4%} 25.0 5.8
Sodd 12.1 39.2
=a} 110.6 0.9

ElAR ZA|= 85Te =l 1 B8 38 A& F 40 A&l Se4Y
& Jth2 AHE3MES. =2 AlEE va £4 €02 AlFY HAFE RAE A

.

(Z2371]

1. &G AFolA feleicld £ @ A3 Bdo] &4 ¥,
2. Fea W Sedode] B9 AP 5921 AFEC Woloy ¥R

842 A JEhd.

3. 59 ¥ S¢ AAEH F¢ Yol a-glucosidase AsjEAo] Ay,
4. F¢ 499 B F2 BRAYY Lol He 7848 B-glucan o]

A A 3.

5. ¥ HsHFEL a2t AFdA A Uelhd.

[71ch & 2}]

1. 3YL 018 AAATHN AEE 758 A AZ U HLE s
2. 242 Wi O Yo A= 5 2 A Ay

3. a-Glucosidase #3j&
Fid W ounre] ote 93 Vs AEoR s

Ao A
o ™

4. A% R=2A F& B-glucan & 7y
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H 4 & A E F=8=29 A=

7h. 49 AR E 4

F4o] R B4 o8, I, BHE, AW, JE BYS dAge,
Z3= Table lof Uehgict. HAA o= 32 o] 713 gilon, eesEs}
2, HE APy ¢z veihrh §¢4¢ 7S 252" ARE HH=R
A B EAA E2RE ohy 0.5N kg ol %3113}@] o =}3t ¥ ZF &S ICP-0ESe

wo g BAsielth. ZAl BrlU4E §ag Table 20f Urhigich. Zgdol Sa
glo] YREo] gl BAYE K Ca, Polm 432 Sex YRS ¢ 4 9lrh

Table 1. &9 Ui BEEA

& k! s =% e

ek (%) 47.5 7.2 38.6 0.13 6.6

Table 2. €¢2] 27 |& HNE

fadg B4 USE ZE A ol A wmp d
(Mg)  (Ca) (Na) (K} (P} (Zn) (Fe)  (Mn) ('S“;')
3Hek 226. 68
LA 15,113 41.311 3.885 47.260 0.362 0.607 9,804 0.088
(mg/g) 0

FHAE F5AEE AY R FS5AEE AAA 42 A2q Uro] AR
FEE Al Bl o 1587 Azsioled, H23FS ok 80-90ToA 4
To] wAFHA T F 20-80 HHY=E Falste] g2 YL shoich (27, 7

=
-2
o

)
312l 42 B2 Mol F5& ¢ Bt Mol Fgtout A& xte] ML ¢4l



HAZYHL UEE F5T T doldle BIE AAs] 93] o 411 A5 Al2A
Z 31, 150~180°Coj A 20—1— PE H23UEE AR ¥ 20-80mesh A Has}
of AlZE ZAFIYc) oA AHRH ZPAE 1.55AES E[do] Yol £¢ A&z}

2| 25T},
o] FAXE (2 95T) 100mlofA] B&EA7 = 3}, o, MEl] Py Ede A
2 HI}E Table 30 vehidct. BsZAA} Az} 3o A 5% 298 A A
=

Z¥ HE AT MY $A Uehden, nhe abe Azt Ha3 293 312 of 212

9 Al Behs vinBoul AR S A3 2¢ Cob gholA] B2 o]
= BAth MEolxi B, CAEZ £& FoE Urhgon, =3 71Z=dHol e A
A&7} B, Cojl vl3} 7]Z =7} & o2 el

%
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Table 3. Hate] HeF At A4
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