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The radical-scavenging activity of 118 commercial beverages (coffee drink, cocoa drink, tea drink,
fruit juice and beverage, vegetable juice, milk beverage, soybean milk beverage, carbonated drink,
near-water beverage, etc.) was evaluated by using the 1, 1-diphenyl-2-picrylhydrazyl radical. The
contribution of ascorbic acid to this activity was also determined.

Coffee and cocoa drinks without ascorbic acid showed the highest level of activity. Tea drink
prepared from tealeaves had high activity, the contribution of ascorbic acid to this activity being
about 20%. Fruit and vegetable juices showed the mid-level activity among the samples tested, the
contribution of ascorbic acid being mainly 20-70%. Nutritional, near-water and carbonated drinks
showed various levels of activity depending on the amount of ascorbic acid added.
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AR TR O E KB D ) b ¥ h iE
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2. EBRFE

(1) & #

HRHHII B ETNOBRRE (R —sv—2—4 v |,
IVE=ZVAALMT, REEHEED) LHERS
HEEDBALZ, RS TCIEERFEIN TSR
bFLvAEme R s L THW,

() & =

DPPHB IOV L-TRAaNEVBIZTFHTIA TR
BRI L 72, $72, 6-E FuXx-2,57, 8-
FrIAFNTaer-2- KRB (Trolox) i,
Aldrich Chemical Co. Inc. (Milwaukee, WI, U. S.
A) TVBALZ, ZoMoRIER, HIRHREIEZ
RIFEEBIR 7 v b 7T 7 HEEE RV,

(3) H¥oAsY

B 50m7 % B0 (3,000Xg, 2043, 4°C) LT
B b, ke Lz, BiElczy /—dhn
2T 30ml iIcEE L T 30 SiREME L 7248, SO
(3,000xg, 204, 4°C) 47>, LEER. ZOE
BICEHYLY 7—120ml 22, FEOEELZIT-
720 2 EDIREMBEIE, LB LN EEE2ADLET,
R Lz E O (3,000xg, 204, 4°C) L, DL
LY — VB E L,

DPPH 7 ¥ 7 USRS E OB 13, KA S
FOF )N EBICIAETFTA AT 4 NI —
W (KR, 0.45pm, WE13mm) CHEELZDDEH
7z,

I CHIENE, [TAaLEYEBE+TE Fo
TRIANECEE+ Y7 P e ] OEETIE, ki
DOHHEZ 10% *7) BT, [TeFeT72xanre
BTy N TurEg] OBETIE 1% EE— X
ZX=10% ) v BTHERL2bDEETNETNHEH
L7z,

(4) DPPH S AHNLEREMRDEIE

wa s ki, DPPH-HPLC #:% H\v-CH|
ELR?, TR NLCGERL ZEEEIC, 100mM
b ) z-YaERiEmEE (pH 7.4) 800 i, BEARL 225
BRI 200 1/ 2 AR, S 512 0.5mM DPPH % 1
m/ 2z 72, WREEELE, BRT563E, K
JeEW 10 #l % HPLC(B#E LC-6 A K> 7, SPD-10
AV SENTTHEMIER, C-R6A 7a< sty 7)ITHA
L7z, 708, &7 2,13 TSKgel Octyl-80 Ts(4.6X150
mm, Y —) 2 L7, BEMEICIE A2/ — /K
(70 : 30, v/v) MV, ¥E 1ml/min, HHEE 517
nm, ZFiBiIZ Tl 7z,

60

Vol.33 No.4 (2000)

Z D%, 100mM + ) Z2-IEEREERE 1m! & 0.5mM
DPPH BB ORIGHE E MR E L, BEHORHDIZ0.5
mM Trolox % 200 xl &hn L 72 BOGBHE (B E 50
uM) % DPPH 7 o h ZVifRIEENZERE L L7, F/2,
ENFNDICHhNoE— 7 EELY), DPPH 72 7%
IVIHIRIEE2EE L 2, 251, BREETERE2RED
T, 100m/ » 729 » DPPH 5 ¥ 7 WVIEHREW %2 7 2
INECEEMELETEBR L 2,

(5) E4IvCOEE

E% 3> CoERIT Kishida & (1992) DFHED i<
o TT- T2 Teb b, F?XZUI/H‘/@-F?‘E =
TAaANE B OUBITHAFAI 1007 12 0.2% >
gavaf > F7x /=) b7 ABEH S0l ZEM
LCTAINVEYBRET L FRT 22 v RIicB{b
L7248, 1% HEALE— R X—10% # 2 1) > BR ¥ 50
ul ¥ 2% 2,4-v=tu 7=V FI UV ER ON
MR fE) 120l M2 CIRAIL, 37°C T3 WX
B, BT 14, BEER = F )L 1ml & ZK¥K 1ml
BMZCLCRML, XL FI7VY 2 E#RLF
VI L 72, BLarBE(1,500Xg, 54, 4°C) L7z
%, BB FNVIE% 600l L, BRI R THEEEL
Bz, 2NETE b= NV200pul ICHEREL
T, 10l # HPLC(B# LC-6 A K> 7, SPD-10 AV
SN, C-R6A 7u=brvy 7)) ITHEAL
2o B, &7 41% COSMOSIL 5 C18-AR(4.6 X250
mm, TAT74TRA7)EEHLR, BEHEICIZ0.1%
FNZFATI2E0G50% T2 b=+ UER)
BRI C pH 3.5 ICFR%E) v, W 1m//4r, Kb
% E 505nm, Z|IiRIZTHHTL 72,

B, [Terar7xarerB+yr  Zurig]
RPETIEIL, 0.2% Y 7uuaf v F7x/—nF
) A AERINEY, ZOMIX T 2 ae v ER+
FeFu7Ra Ve B+ e B OflE s
FRRICHRAEL 720

TR ant rEEERE (1~5mg/100ml) #Hwv
THER L 228 & SEHAIR OB E (1mg/100m/)
3R, FFREERLZELC, 2B 100m/ R mg i
W2, BRIZ [TRaer@B+7Te FueT7ra
NEvEB+IS e ri BE [(ReEs 1 Cl &,
[FeFuTralerig+er 7o B 82 [H
By 2> ClBE L, MENELR[ T A2NVE VR
grLTERLRE,
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RG> DPPH 7 2 7 Vit

3. RS LOER

(1) TlEEOFSHLERERSIU7RXaNE
vEBOFE5E

T O ANREEE TR TG D) B, TRAanrEr
BRITRYCESEIC B B E B 21 Tl <, HiBRACE
D= HBRMEN TS, £2T, KFETIE, &
RO 7 2 NHTREEEWET 5720 T, EHE
WX 5T A ant Y BOES LN, SFENIRER
BELT, a—t— - aa 7T 7HE, Z4k 1514,
REMCR 25 78, ¥PSEACR] 16 7, SREfkrl 18 78, FL&k
kL6 78, TIACE 3FE, R E—VEK 6%, REREE
T, =77 x—F— 158, FF 118 &2 HTHlIE L 72,
MEREELIZRT,

B L 2R % { i1z DPPH J ¥ # VIHRIE
MBI Nz, LaL, Ketofz niEiiciz ks
LI DER LNz, LT, Ih—7hlciER e 5
Y5,

i) a—k—-:2a7

I—t— - 23 THRRHIEY 7 24 VIBREE 2R
L, REHEDZIZ NS oz, F72, TEE LT 2
INECBREIEEEN T 5, 3—E—) T
Z7uasr Bl 74 By, aa 7 TlEzan
IR, TN FUHEORY T 2 ) — NV pEEICE
BRLTWwBDEEZ NS, 8B, Y LeF>, 7
R rEBRY7 24 CBRIZE T U VTR %
ETaW, BELL 77 RV EBIVUERD 7 =/ —
MEEWD 5 b, BLEEORIEWINEoE
YFUT, RWT, 2 )keFr, Juusr g a—
E—B, FtkFr, 7TeF, Tuasr—},
BTXY, TARFY, VFODETH), Juas
Y EBROPIBALTEEDTE N Z & 2T 312,

i) ZFAcr

A, REER, AFXRBBUREWT Y2 IVHRE
PRl 72y, BRIBEMEZRE 4h o720 FARpHC
IFEMEEEIED 72 DI T Za N v EBRSIRIMENT WS
T EDLWD, T ANMREEIIHTATRane
VEEDFEGHIT 20% BEICT E L o7, Mo T, B
CEENDT R IANE CBUNOTBILES, o
TXVEST O NVERERICES L Twb EE2 L
n%} 13)14)o

RED ) B RAEE] i, MORZED L S 2ok
WIEMED R S N dr 5 72, 72, FREUSNO R
EINTWBEEAZRIL, BBl L N EWiEE
AL72e ZNLDEAERTIE, FEDE, BBUDX,

(485)

TR EDT U H NVERE R FERREAINT
WwWaZrizksbnrEbns,

FEEFRETLERICIHITEAEEEGR LN
oz, BAL L ERDIRRILE X Z DI DWW T D
WET, ZRDOERRFIVAETRIC I BiE b
B & Z N B DS, R A CHEbER IR <,
FTHT 52 LI L 2ERDORERIRIZNZ W LT
\11615)0

P bD#ERD &, [F]1EBDPDEDTLT UL
HIEESrPETE 23D E % ) Th W DTS
WL TWBEZLICBETIVNESGD S EBbLD,

ii) SREHHE

REHE D DPPH 7 ¥ 7 VIBIRIE M IZ & 12 28
Rt DEL, FRERRHMOEWIC L T Y X
bRLN, 2, TYVANBRGEICT2 T 22
e S BRDESERT 40~70% Db DB %o 72, LD
L, (70— —] [7h—> 37 230 v Bss
BEAEEEINTWEWZLELL T, BuiEkL2R
L7z,

BEELED 7N —) —2IZFH LT 100g H72
10mg DT AA)NEVEBPEFEINTWE EHEIN
Twa9, L LI 7h—N) — ]2 —2dizike
DT ZAaNerBLIRHEN T 72, ZhiE, #
whd 5 IR ERIC T 2 20 E By L & il
HEACEZ T D THLEBbNE, —F, T—
NN —=IZR@3 T P TV EROFEIE NI ML
NTWBRM  Fe T TN—NRN)— | P a—2DTF Y
HIVEREER T > PO T v BREBEEL T Y
M,

[ 7N |2 2— 2D FRNC 37 N —> 3
ENTWD, TIN— 2R ERSCE MO FERRD 5
LI ETHILENT WS, TN—rDRICIZLEDE)Y
T/ =IVEPFEEINTEY, iz, 2+ 7unsy
YERE 7un B LWY, Juas  BRICIZRT
LT P HANREEFHZNT, [Th—2 P a—2
DENT T A NAFTRIEEEZ 7 v v 4 > B ok H 3R
FToAFI7nu sy BIrRESBEBRLTWR bR
b, T2, TN—CDRIZIET> M7= MHLE
BAHINTELOBRELH O H-T, T T
DTV HNEREEANDEE L EZ L5,

/2, [7F7] & [F7w] o DPPH S 70
TRIEEET > P TR, 75K 4 FHEEDD
WRESCHFG LTS EHEEING,

iv) EpEACR

BSefrtod 7 2 7 WHTRIETE L, ZSECR-o REHok
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TAkEl) DPPH 7 2 77 ViligliEE & T A 2 Ve~ BRE

DPPH 7 ¥ #» NiliteiE:

TRIANE CBE

DPPH ¥ # ViR

e (mg 7AaANE vBEE/ BT TR aNn
(mg/100m?) N
100m/) v rBoE5R (%)
<a—kt—>
JkE (A) 248.0+7.7 0.0£0.0 0.0
fn¥E (B) 226.0+8.5 0.0£0.0 0.0
b (A) 210.0%5.6 0.0£0.0 0.0
g (B) 196.0+8.8 0.040.0 0.0
i (C) 156.0+4.5 0.0-:0.0 0.0
I 132.0+5.2 0.0%0.0 0.0
2a7>
aa7 193.0%6.7 0.0%0.0 0.0
E>
EHEE (A) 122.046.0 27.4%3.0 22.5
E¥EZ (B) 132.0%6.5 28.1+3.1 21.3
& (4EHE) (A) 118.0+6.7 24.6+2.2 20.8
% () (B) 108.0+6.9 0.020.0 0.0
MAER (1%)° 3.5+0.6 0.3%0.1 8.6
Rk (A) 203.0+£3.7 45.0+4.6 22.2
#x (B) 178.041.9 42.4%+4.1 23.8
o> 3(0) 127.0%1.2 27.5+3.0 21.7
Ty A IVE 158.2-+12.6 44.2+1.3 27.9
Ei S 94.5+6.7 19.24+2.1 20.3
BAE (A 184.0+5.6 49.6+4.7 27.0
B&% (B) 68.1+£6.0 17.4+2.1 25.6
Be&% O 61.5+3.5 14.6%2.0 23.7
BA&% (D) 55.1+4.8 10.5%+1.9 19.1
B2 1.8%1.0 0.0+0.0 0.0
CREEHAED
T h—)— (100%) 368.2+17.5 0.340.2 0.1
7 N> (100%) 349.84+9.1 0.30.2 0.1
A7 (100%) 204.9+5.8 0.0-£0.0 0.0
7R (100%) 121.1+1.9 1.2:£0.2 1.0
Fra (80%) 119.0+4.2 1.5+0.2 1.3
) (A)(100%) 211.2:7.6 121.3+5.6 57.4
> (B)(30%) 81.1+3.2 33.54+4.3 41.3
1> (C)(100%) 64.1£2.3 21.6+3.2 33.7
) > (D) (100%) 28.840.9 11.8+2.3 41.0
TruZ (A)(10% Ki) 92.5:0.9 49.7+4.3 53.7
TeuZ (B)(2%) 69.5+6.2 20.9+1.1 30.1
2 (10%) 80.1+8.3 20.1+2.6 25.1
H#7F K (100%) 75.5+1.3 2.5+0.3 3.3
HEE (A) (100%) 147.0+2.6 75.3%+5.4 51.2
HFESE (B) (100%) 67.1+2.6 46.2+0.9 68.9
G (C) (100%) 50.7%1.7 32.3+4.3 63.7
HiiEE (D) (100%) 44.1+1.4 32.0+3.4 72.6
HEE () (100%) 32.4+1.3 20.6+2.7 63.6
E—F (A) (100%) 49.84+4.1 43.0+4.3 86.3
v—5 (B) (100%) 43.6+2.1 39.843.7 91.3
Ty 72 (A)(100%) 111.7+3.4 48.2+3.9 43.2
2y 72 (B)(100%) 93.4+1.2 39.6:3.2 42.4
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mERgRt > DPPH 7 2 7 Vit i

(F1. =)

2y 72 (C)(100%) 52.9+3.3 19.14+2.9 36.1
31y 72 (D) (100%) 43.740.8 26.62.0 60.9
IT ] (25%) 28.74+2.6 13.0+2.0 45.3
<EPSEARRD

b=t (A)(100%) 67.3+1.4 22.1+2.0 32.8
b= (B)(100%) 32.242.5 16.4+1.8 50.9
=y (A)(100%) 24.841.3 2.6+0.3 10.5
=>v> (B)(100%) 10.740.8 1.340.2 12.1
FERA (A) (100%) 347.0£24.0 237.0%2.8 68.3
¥3ERA (B) (100%) 22.3%£2.1 7.4+0.4 33.2
FSERIHEA (A) (100%) 140.8+3.8 50.8+5.3 36.1
TFERHES (B )(100%) 45.8+2.3 18.4+3.4 40.2
FEREIHES (C) (100%) 105.24+1.3 17.9%4.0 17.0
BERITHREA (D) (100%) 100.7+4.0 15.5+2.1 15.4
WERIHEA (B) (100%) 36.7+7.6 8.0+1.8 21.8
FERITEA (F) (100%) 30.8+0.5 17.0+3.0 55.2
BERIMES (G) (100%) 30.7+2.1 4.740.3 15.3
B3R RRA (H) (100%) 99.240.9 17.6£2.5 17.7
HPSERATEA (D (100%) 25.7+4.2 10.1+0.8 39.3
HPSERITEA (J) (100%) 65.3+1.8 16.8+2.8 25.7
CREEHED

BT X 391.8+16.5 233.9+£8.9 _ 59.7
e (A) " 312.5+13.6 310.3+9.8 99.3
EWsHE (B) 19.3+3.8 1.0%0.2 5.2
Egir (A) 918.0+47.2 692.1£20.7 75.4
vz (B) 317.7+11.2 296.5+9.2 93.3
S ANN(0) 185.2+20.4 180.4+18.1 97.4
vz (D) 184.2+6.8 134.6+15.2 73.1
vs 31> (B) 122.748.3 30.7+4.2 25.0
vs3ir (F) 137.2+5.3 91.8+6.5 66.9
vy (G)(70%) 31.2+1.2 18.7£2.2 59.9
zaFy (A) 48.7+1.5 36.2+3.8 74.3
#waF> (B)(10%) 46.6+1.7 35.6+3.8 76.4
A (2B 482.0+22.3 338.7+18.9 70.3
EEB () > 2ER) 105.2+4.8 104.3+2.5 99.1
D> (30%) 17.1%1.2 10.8+2.1 63.2
BN A (A) 11.9+2.1 8.340.7 69.7
AN A (B) (10%) 7.240.8 2.3:+0.8 31.9
NT AT 178.2+12.4 8.6%1.2 4.8
<H-FLEgkb

SRR 35.3%+0.3 0.0£0.0 0.0
{EHRET 10.0%1.7 0.0%0.0 0.0
nR=F 13.940.4 0.4%0.1 2.9
a7 12.0£1.8 0.2£0.1 1.7
T Ny 24.9+4.7 2.4%0.3 9.6
ERSIA 6.9%0.3 0.7+0.3 10.1
<ELFLERED

s 77.846.6 0.040.0 0.0
LS 8.140.9 0.0%0.0 0.0
HEEI 90.846.1 0.00.0 0.0
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H A HER S
(F1. Bx)
(R R—7 ik
(A) 147.7+4.5 96.8+7.6 65.5
(B) 115.4+1.4 48.5+4.6 42.0
(©) 139.2+6.6 83.94+1.5 60.3
(D) (1%) 34.24+3.2 20.8+1.0 ©60.8
(E) 42.34+5.5 13.8%1.2 32.6
(F) 96.143.9 37.0%£1.5 38.5
CRBRERE .
RHAD (A 1%) 103.1+11.8 70.1+3.7 68.0
RBHAD (B)(1%) 96.43.8 35.8+2.7 37.1
FHAY (O 19.1+1.2 12.2+1.0 63.9
mEIE (A) 26.4+1.9 16.8+3.5 63.6
R (B) 1.240.2 0.02:0.0 0.0
FLHE 8.9+1.2 0.1%0.0 1.1
a—7 9.44+2.3 0.6+0.3 6.4
(=TT xr—F—>
Ie—T 77—y (1%) 180.5+10.5 108.3+6.3 60.0
vEY (A) (10% ki) 50.1+5.1 31.343.2 62.5
vEX (B)(3%) 42.8+3.5 40.7+4.1 95.1
3 (10% i) 61.8+2.2 33.9+2.2 54.9
Fra (2%) . 35.7+0.3 1.2+0.2 3.4
L (A) 9.1+1.1 2.3+0.8 25.3
L (B) 15.5+1.4 2.8+0.7 18.1
L (C) 49.1+1.8 1.2+0.1 2.4
FE (D) 4.6%+1.3 0.1+0.1 2.2
FLiE (B) 6.940.4 0.740.3 10.1
2AFET 7.240.3 0.540.0 6.9
Tz (2%) 1.4+0.8 1.3£0.3 92.9
EE (10% Kif) 1.4+1.1 0.4+0.2 28.6
1) > (10% i) 1.0£0.6 0.740.2 70.0
2w (10% i) 46.1+1.6 23.841.6 51.6

WREDBELD () WOBMER R 7203 [RE+ERT] o&& (%)

N ERWEZRL 2, HE L 2BHEKROR T [H
AR Al T 2 A VIRIRIE S —RE D o T2, £z,
BPSEACRL D T 2 VTRIEHIC T 2 T R a v VR
NEHIHIZ 20~60% DHEPAD L DH% { Roniz, B
SERRL D T U A NARTRIEMEICIZ T R 2 v e VR X Mo
BT HDEGHRENEEZ LN D, PEIEEIEAR™
X, 2= —F XL FT=F>7h 0 (0) EERE
i2BWT, 7un74 VREEL, MoT T
R, 7IR/AFR, AuF /A FROEFELY) LI
ERITENZ L EHREL T, KIFRICBNWTY,
7an7 4 VRDEZEERDE AT P H WAEREE
RL72, LL, Zunz4laRB-7uaT>HED
DPPH 12§ % 7 ¥ 7 VTR IR IEE IED - 72,
—i%iz, EPEERREICE, SEEOBBRILEG S
INTHNPO, P2a)NEr®B, sua7 4, -4
25y, B) 72/ —NEAERIFEVWLDONE

64 ' (488)

W) F g K 7 1 ) VEER E PIB LI
R 3R\ HHBIRIGR 2T 5 & DED H 5%, fiE-
T, ZHbHEPEEEE, REMED T O NVIEREER
EFNEFNDOEBHIEHAINTWAHBILRTICL 5 D
DHRENVWEEZ LD,

v) SREECE, ILack, SILECE
ANBRICRAI N REBRE T, #MICZLY
DPPH 7 2 7 VHERTEME, T XA aVE VERRICKRE
SENRE LN, 2, B DEEKHTIE, TR
v YEBROHEENIETEICE AL DS o7, BEEF
) > 7 DBENT P NAREEZ, Bmd3nTnws%
BOTZAaNE BRI T, BEEHEDENT D
JUIBIEIEME (464mg T A 2V CERME/100ml) 235
5L Tw3 EBbis,

FLEEHZ I, 1T & A ¥ DPPH 7 U 7 VisteiEdss /]
LN - 72,
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HIREE > DPPH T & # ViSRS

R2. TERHEHOBRILELE S C
gk BWessryCa® B{tBErs:i>CE8® ®BIECS > CoHElg

(mg/100m?) (mg/100m/) (%)
(I—E—>
ImbE (A) 0.0+0.0 0.0+0.0 —c
Tk (B) 0.0%0.0 0.040.0 —
g (A) 0.0+0.0 0.0%0.0 —
mpE (B) 0.0£0.0 0.0+0.0 —
(0] 0.0+0.0 0.0+£0.0 —
I 0.040.0 0.00.0 -
{aar>
aa7 0.0%0.0 0.0+0.0 e
G
SEERE (A) 30.9+3.8 3.5+0.8 11.3
RBREA& (B) 28.1+3.1 ND¢ ND
AL (EHE) (A) 27.1+2.7 2.5%0.5 9.2
K% (9mpE) (B) 0.040.0 0.040.0 —
HRLZREEL (19%)° 0.3+0.1 ND ND
wkFE (A) 45.0%+4.6 ND ND
w4 (B) 45.0+4.8 2.6%0.7 5.8
=2 ()] 28.4+3.2 0.9£0.2 3.2
PR IE 47.9+1.5 3.7+0.2 7.7
EH 19.7+2.3 0.5+0.2 2.5
BA&ZE (A) 50.144.7 0.540.0 1.1
EAZ (B) 18.2+2.3 0.8+0.2 4.4
BA&%E (O 16.3+2.5 1.7+0.5 10.4
BaZ% (D) 10.5+1.9 ND ND
P2 0.0%0.0 0.0£0.0 —
CREEFRD
T N—— (100%) 2.940.3 2.6+0.1 —
ZTn—> (100%) 0.5+0.3 0.240.1 —
K7 F7 (100%) 0.0+0.2 0.02£0.0 —
7k (100%) 1.940.3 0.74+0.1 —
W7 (80%) 4.8+0.3 3.3%+0.1 —
= (A)(100%) 131.4+7.4 10.1+1.8 7.7
)= (B)(30%) 42.2+5.4 8.7+1.1 20.6
)T (C) (100%) 27.9+5.8 6.3+2.6 22.6
1) > (D) (100%) 13.9+3.1 2.1£0.8 15.1
TeuZ (A)(10% i) 56.9+5.9 7.2+1.6 12.7
TxuZ (B)(2%) 24.1+1.3 3.2%0.2 13.3
7 2 (10%) 20.1+2.6 ND ND
¥ 752K (100%) 3.0£0.6 0.5+0.3 —
MG (A) (100%) 103.3+8.7 28.0+3.3 27.1
HA&E (B) (100%) 48.1+1.1 1.940.2 3.9
MHEEE (C) (100%) 44.04+6.4 11.7+2.1 26.6
A& (D) (100%) 45.1+5.9 13.1+2.5 29.0
HHEE (E) (100%) 20.6%2.7 ND ND
E—F (A) (100%) 55.8+6.7 12.8+2.4 22.9
v—F (B) (100%) 45.7+5.1 5.9%1.4 12.9
Ty 7 A (A)(100%) 52.7+5.2 4.5+1.3 8.5
Iy 7 A (B)(100%) 51.9%+5.8 12.3+2.6 23.7
Iy 7Z (C)(100%) 23.2+3.7 4.1+0.8 17.7
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(F2. &)

Ty 72 (D) (100%) 32.8+3.7 6.2+1.7 18.9
7% (25%) 16.1+3.8 3.1+1.8 19.3
<EPSRAED

F=F (A)(100%) 25.5+2.9 3.4+0.9 13.3
=k (B)(100%) 16.4+1.8 ND ND
=y (A)(100%) 3.3+0.5 0.740.2 —
=>y> (B)(100%) . 1.3+0.2 ND ND
FIEEA (A) (100%) 277.8+7.2 40.8+4.4 14.7
FHEIES (B) (100%) 9.3+0.5 1.940.1 20.4
BEERHES (A) (100%) 55.3+6.9 4.5+1.6 8.1
BERHEA (B) (100%) 23.0+4.8 4.6+1.4 20.0
SRR IHEA (C) (100%) 21.5+5.2 3.6+1.2 16.7
FERES (D) (100%) 21.744.2 6.242.1 28.6
FERREA (E) (100%) 13.8+3.6 5.8+1.8 42.0
FERIHEA (F) (100%) 24.2+5.3 7.2+2.3 29.8
BEREHES (G) (100%) 6.310.4 1.6+0.1 —.
BEREHEA (H) (100%) 21.2+3.3 3.6+0.8 17.0
HERITES (D (100%) 12.3+0.9 2.2+0.1 17.9
BPSERIHES (J) (100%) 20.1+3.6 3.3+0.8 6.4
CEEHED

BT H 237.0+9.6 3.140.7 1.3
B (A) 321.1£10.4 10.8+0.6 3.4
ki (B) 15.2+1.3 14.2+1.1 93.4
vy (A) 703.3+21.3 11.2+0.6 1.6
vs:ir (B) 304.8-+11.6 8.3+2.4 2.7
S AN (®) 187.7+18.4 7.340.3 3.9
vy 3 (D) 142.2+15.5 7.6+0.3 5.3
vs3ir (B) 34.5+4.5 3.8+0.3 11.0
rsiy (F) 98.6+6.8 6.8+0.3 6.9
vg v (G)0%) 23.342.8 4.6%0.6 19.7
naF> (A) 40.3+4.6 4.1+0.8 10.2
#uaF> (B)(10%) 39.3+4.5 3.7£0.7 9.4
B (A) (BER) 353.5+19.2 14.8+0.3 4.3
B (B) (V) >~ TE) 119.4%2.8 15.140.3 12.7
Jarr (30%) 14.2+2.5 3.440.4 23.9
BN T A (A) 12.841.6 4.540.9 35.2
s (B) (10%) 2.5%0.9 0.240.1 8.0
T 2R 12.7+1.5 4.1+0.3 32.3
<HFLECED

) 0.00.0 0.0=0.0 —
ARG 0.02:0.0 0.0£0.0 —
NR=F 3.4+0.2 3.0%0.1 —
227 T 1.640.2 1.4+40.1 —
T N— 4.6+0.4 2.2+0.1 —
a—7 Ik 4.6+0.9 3.940.6 —
CHFLERER -

i 0.0+0.0 0.0%0.0 —
ko 0.0+0.0 0.0+0.0 —
HREEI 0.00.0 040.0 —
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gk DPPH 5 & 7 VI HE G

(#F2. x)

CAR—7 #BE>

(A) 103.0%£9.9 6.2+2.3 6.0
(B) 51.846.4 3.3+1.8 6.4
© 91.6%1.7 7.740.2 8.4
(D) (1%) 26.0+1.3 5.240.3 20.0
(E) 17.5+1.3 3.7+0.1 21.1
(F) 40.6+1.7 3.6+0.2 8.9
<REREREL

RHAD (A) %) 75.9+4.2 5.840.5 4.0
FHAD (B)Y(1%) 39.6+2.9 3.840.2 9.6
FHAD (O 17.1+1.1 4.9%0.1 28.7
MR (A) 19.1+3.6 2.3%0.1 12.0
MR (B) 0.0+0.0 0.0£0.0 —
FLiE 2.540.2 2.4+0.2 —
a—3 1.8+0.4 1.2+0.1 -
(=T T5—F—>

TL—T T N— (1%) 112.746.7 4.4%0.4 3.9
vEY (A)(10% Hi) 37.4+3.4 6.1+£0.2 16.3
vE>¥ (B)(3%) 45.04+4.3 4.3+0.2 9.6
F (10% ki) 37.5+2.4 3.6+0.2 8.8
Fra (2%) 2.9+0.3 1.7+0.1 —
M (A) 2.5+0.9 0.24+0.1 —
At (B) 3.040.7 0.240.0 —
FLE (C) 1.940.2 0.7£0.1 —
F#: (D) 0.4+0.1 0.3+0.0 —
FUE (B) 4,6+0.9 3.940.6 —
ZFET 0.7%0.0 0.240.0 —
Trex (2%) 1.6+0.3 0.340.0 —
EE (10% ki) 0.920.2 0.540.0 —
) >3 (10% ki) 1.640.3 0.9+0.1 —
xua> (10% i) 29.54+2.0 5.740.4 19.3

HEF I CITRINEYE+TE FuPRalerB+U4 b Zuvik
CBALRE S S CI[FE FueTPRanevB+o4  Zusig]|
YT IV CEESH RMNLDIIBEIKAEL L OEHET

°ND : #lze§

CHRERSD () WO TR $203 TR+ 0s8 (%)

MAENG 2 DPPH T ¥ 4 MRtRiE s 1] 2
nizw, FABEIUCZIIELAERLN LR 72, 2
12, BEILZHKARLT RBET 28R TR % b
Nl kickseBbnsg, EREDOTIDEE,
KEIRHRT 2 Fa720—nF) 72 72— ke
Y lickrbntBbns, £, HEIANOTY
71 ARTEHE R RS DR OPIBRL S T h 2 A F X >
BIcLrb009REWEEbLNS,

vi) AR—VER, =T — 25—, RERSE

I DEED T 2 NAFTRIEEIZ S L ) k&
TEFRLNI, 72, 2Tk DPPH 72 %
JVIRTRIEEL, R 2EAL T3 b0, L
T AaNEBICmZ T, Ritichkd 5555

(491)

CANAFRIEEICFS L Wb e LNb, $7,
WRITOKELTIE, T A NIREEDIT L A LITR
MUL7Z2TRanerBiclsinThrEBbiLs,
(2) HHRERHOBLEESY I CEE
EZ2IYCOHILRBLHOTZ 2Ny »#kid
DPPH 23X 5 7 2 % VIRIRIGEE 2 R 5%, B{bE o
TEFRT2AaVverBRIZEEZRE WS, L,
KN T I CRETHBITHOT Za)LE L
T3z, BRI FEET L E2 N5, 22T,
MEZIVYCERICHEDIBLRE Y 2> CoEs
PPN (R2), 22T, BRI CEIZTT
E R 7 2anVErvER+2,3-24 F Furig|iigd.,
&y AXR—VEEOR TR, T—ur, BAEICE
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B A FELR AR R

W BE Y I Y CRICHNT 2B(LEIL ¥ 2> C D
A5, 10% %tz 555, MoOZER, AR—VEHRT
12 10% KRiETH - 72, T, Fak, AR—VEk
ZBWT, TRAALECBOBLIZEASEE T
TnwZkickdbnEFZ 65,

%72, BEHKHE L CRERHC BT 5BRLEE S
32 COHELIE 10~30% DEHND L DD E L, D
R VLB Z 3 CH ST, 2D LT,
B BMc I NARICE ) T A3 )VE Y ERDRR
IEAMREZI N T VB I EDEZ biLh, RPPEIRIC
i3, TRINEVEAXL F—2, TAINE VBN
N XL IS —vh EOBRILBERY® 250NN %
Vv, fo T, MITHICBWT, MBWMEZIT) £ TO
iz, s OEMLEESRIC L) T 2 a)ve v EROTR{L
BRI TS EHRENS,

bbb, ZEEk, EPEAOR, REMKE, AR-—Y
SR 3B B LRI Th BT R AN v BE SR
T2 D%, BEHRRRRESREHCIIBR{LA E
IV CHMDEKBEL N EHEET LI LRBDH
L7, TR R ACRHT i I R I BRI EE
FHRE0OT, BEE %5 E TORECHEERN, &
BN HWEEZ LND,

B2 B

Ea ok (11874 ; a——fk, 22T
Bl OZSECRE, RESCE, BFSEACH, 4ILgoR, EILK
Bl REBECEL, SRR ¥ &R o DPPH XY
T2 Y H VBRI 2 TN, &7 Yy VilRENE
T AT AANEYBROFSEIIOWTLEbET
®ET L 72,

)

4.

WA, W T U UBIRIEE R A L Twi,

BT, BKENSZHACEZEGTRHRNT P
JUBTRIEME DS 2 5 172, T A 2V E Y ERDHF 53T
20% HIETH - 72,

REgcR, BEGHOFBEEIPRET, TXAa L
ErBOESERI BB 20~70% ThHh- 72
(4) SR, A R—VEE, =T 7r—5—, KR

Bk X 0S5 v A VIHIREER T R 3 e Y ERIC

F L0052,

)

(3)

(5)
A bz,

X Bk
1 ﬁ?@%(w%)%ﬁ%mﬁﬁéﬁmﬁﬂﬁlw%%
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