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Relationship Between Astringency and Soluble Tannins in Grape Cultivar ‘HAKATA WHITE'. SHIRAISHI
Mikio, Mitsuo AWAMURA, Nobuyuki HirakaAwA and Akihiro Is1 (Fukuoka Agricultural Research Center,
Chikushino, Fukuoka 818 — 8549, Japan) Bull. Fukuoka Agric. Res. Cent. 21 : 40 — 44 (2002)

For soluble tannins (ST) which contribute the astrigency of table grape berries in ‘HAKATA WHITE’
(Vitis vinifera L.), the present study was performed to i) examine the correlation with palatability, ii)
investigate the effect of training system, and iii) identify the macroscopic localization in grape berries.
The ST content of the berry pulp can be estimated from that of berry juice by using Folin — Denis
method. The ST content of the juice differed significantly between vines, and not differed significantly
within vine and for vine X within vine interaction. The ST content of juice in grape berries were higher
in the spur — pruned training system than in the “Munson”training and cane — pruned trained system.
Although the correlation between the ST content in juice and palatability was not high, it seemed that
one could frequently aware the astringency of the berries when the ST content in juice exceeded either
54mg, 100mL (pressed — juice with peeling) or 60mg.100mL (pressed — juice without peeling). In the
tannin prints for longitudinal slices of the berries, the skewed — distribution of blue — staining was found
in the section of skin and central tissue in contrast to that of pulp.
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FREhBAEY 7+ / — VGBS Ean™ , #
FF, HuhasFFy, Fars b7 ENRE
B LTS, —F, BSRBOREICRITTHIE

2]

TRy HEERT AN 13, RKBICEWT 197444

‘Italia’ «Z ‘Rosaki’ XML THEKR L L KMELE T,
1992 THICKE I BRI2E L L THEBEINIIK
KWTTR Ay NEEETHHBT L EHBBOERERAS
BWTH27, BEBEIREE LI L, BRI E
NS EkINFE (Vitis vinifera L) THB7:%, 2EO T K
T HERRESEHR IS B O A EIR NS Y, FICEBREW
WO HATIE ‘Muscat of Alexandria’ & & g
DROKEREEHOFE L AEE LTHfFah 5,
ULirl, ZalEo L5 ickiEsBEZNERET ST
Ko o5g, —RICREOREEARE D/, REE
RE LB USSR GEC R I NS 2 &4
oY TR -WEEHET 2 LTINS 2 &N
BEanT 3%, £/, LTOLD A%k RoRE
3, BHEA FELZERAARE U THO 2 KRB O
ESERABIIS O TERBI~NZIERLMETH S,

7Fv%£uzw5&%%$uu,ﬂﬁﬁ9>;yt'

D BEdiss 2 BUREEASS

REOFEBII OV TIE, HRAOMISPTEOBTRIC L
BIRFAY REHIERELTES SN T ANAELS
pOE AN

22T, BFETRELZ EERVA N EHOTT R
v REDMKFEEICRS L ThW ARy v~ WTF
ST EBET) 2D T, BREKLABNROHEERE LD
BAfR, BEEOXE, REASHEMHEICOVLTHS M
L7zs

MHEELUFE
HE1. RBASTHLURASTESREEHKEERNTES
0] [

19972212, BRESBICEEL W5 HEA0 1 M
(234 EHR~ v VEH, 644 SBBAEMEAEH
FRIEN, 11GESBBERBETAEOHER), ‘B
(16 FAESBREEM AL HHEH) , 'Ttalia” (TH4E
5BBE~ Y 8K BLY Rosaki' (16 FLESBBH
HREAEHFRES o6zt r (E1£).



TRy EBERTAL N OBBKRERBIS o EOBME 41

RERER IK IHOBREELL, 77U HE0I31E
S VgBIC X AR REEIT >, BB KT A
FiE9H3, 10, 17HIC, ‘EH& 39H3HIZ,
‘[talia’ 35 X 0F Rosaki’ (29H10HIc, £REELH1E
B0 10 BAE 3RE, SEEIERR L 72,

SRR OFEEIREAL LUERH I DV TIT- 72, &
WORKTIZ, FREEE G~4RED) II20 T, BVt
v FEROTHEBESXCBANFELEOE I ICREER
X & o7tk BRICENLA-RARBEE, B8
5gi280% A %/ —)L10nLEMAZ T X3 b o THEH:
L, BES0% A 7 J —)TnLA 1A TER%, 9, 000rpn
I THEROSEEL T EREB I, 35610, BEIC80
%A% ) —)10nLAEMmAZ, H 5 AETHEEL, 9,000rpm
TSRS, COBRERFERVELT,
ficBohnt b E—BEBIZEDLTERA A 2 /AKTI00mLIZ
ERLUTRAREE Lic, RHORK TR, R LLH
BERE (3~4 BB 2 PV -9 THAL, 3o
Bia A kT 10REIFR U TRARB & L,

STEEoHIsEIX, TAIRA® OJFEEIC# L TFolin -
DenisiEic & 0T -1z, b b, R ImLAHBEIC
by, BiasAokénLEMAZ, IN7 =/ —VRAE
(Folin — Ciocalteu 228 0. 5SmLA&MA THE L. 35
%, BAREERF b U LoKEEREL OnLE A THEL,
X 54z, BiaA vkl 5olaMA THKEETI0nlE U
7o 1 BERILL ERGE U288, st Til&T25nmic
B AELEERRAEL, (+) —D-AFFHEME
LCTERN100g%47: hngd 3 W 3 RH100nlY 7 hng TH
T~

¥, RAERREORBEORRE LT, ¥E (B
FEEFERIE, Brix) 3L UBESE (HEERE BEofkik
i) 2MET S EEBIC, SEBEORXE (g B,
Lo, B ERANTIADSSRS —iZXk ZEHEDOERE
HE (1 RRTORE T ERART I28BEE3~4BIRET
Z)) ’&ﬁﬁ f:o

Hi2 BRASTEREHKEEMNEZEONG

s | THRUE—HIc 0T, 19984 ‘HEE K
T4 N (v, BB IUREER) LU ‘o
DA - E7 v (BEAEEE) oft4mEHEAL, B
HEZ IR IBOEREEL, 7750 EH5E
VBB L AMBR RS ET -, EERT A 3
BELO ma¥FYA - BT 294 BICEEYD
S5 RERFEICENRL, BB LCERRAZICAL
726

BRLEZ1IBEYSLY, BAoWHCOSRNE, &
to, BRERAMC20RNA4AL, AB&RLICEUTRY
RKEOFEBEEIT- 12, 727U, BHoEHIFEEST
AT, B A LIS L BFRERIT 10045 & LT 1K
FTOSTEEOIEEIT- o RO ERAZIFAR]
DM LT - 72 8%, ARBTREFHEEIZB WL THRE
ORa7 (E:0, W1, L2, $:3, £:4) %
BEZTAADRT — I 2HFE (1AL ) 5RAER
£) 2570, BH1000Le o STEREOBEEZEEL
to B, BHSTERBAEMAICHEH LK ORHIC

DNT, HBESLUVBIROAELIT» .

BBk 3. ERICHITS ST OSHERE

R 2 THA LK EERU A M HESiIO0T, B
Bl b 3~4 BRIAFB L 7o, ST OSHHEHEORAE
i3, AFOY =T U MEY LT, TR
bbb, 05%ELE2HEBALATBERILLARKIC
BEOHMMEAIF LY TEBRMLE2BE L, STOHF
e, S A EOBEARERICL > THBIERALL
oy A IR THIE L,

#w R

HB1. RESTHBLURASTEREEKERAE L
DBk

MBI B A RN LCEHFOSTER, BED
SUBEBEAE1F IR L, A LLBREIISDWT
12, EREITO (EE LT A N OBEED 14.5~14.6
TOREN - 122 EABROLT, HREICRGLENDS
Mot STABIZHOWT, BHOSE (Yng 100g)
A HIERC, BHOSHE (Xng,/100mL) %A%
e UTERAITAIT - 7R, 1 %KETHEELIED
HBEEAZD SR (Y =0.674X —4.394, r=0.
890), 7, AEHERERL oBHARELRLUIE
MEIRBRD TH -1 (F— 7 BGEE) Z&ho,
BHOSHED SOEETH 2 BRROSMTEEEET S
ZEER MBS ST LT,

1% ERNBLURAROST (RS =V ISR &
K, BaRSLUHRERENE (19975)

B (B 5% e ST&k iy Bl BORER
() (B-B) £M@e) Bit@e Brix) (%) HE

WEATA b (w¥v) 23 93 327 540 176 030 &
9.10 339 697 17.4 035 &E~ED

“Rosaki CGH) | 15 900 413 744 167 044 M
ER (EH) 16 9.3 203 328 185 058 &

1) =2/ BHEOBEERT A hOLSERT, ZOMOMI SBBEARER.

2) EPNE100g, BHF100mL%zhDD - (+) —- A7+ & LTHER.

3) BEEMREE

4) BADIRT—ICL HEGROBHAIEL (K B, D th, $) OOEREEE.

BHoSTERICEETSE, HER7 N TRE
#5 (80.1~87.6ng) >EH§ (59.7~T729mg) >< >/~
(54.0~69.7ng) BHOMEICE { B A HEA»ED ST,
Fi, HEBLRTA N OBTBTH S Ttalia’ (66.6 ) &
8 TH 2 ‘Rosaki’ (744 ) LOBFETE, </ v
H LU BB TRHEE &AM L iR DI
LT, AMBE TEIBXERIIISETDS - 75
‘Bt 0EHSTER13328ngT MEHRT7A M BLU
MREEENTIEVMET H - 72,

MEEREEEEME (B1E) TH, SR F—it&k-THE
MPDRI 12, BHSTEAENS4ng% 8L 5 &k



42 B BERAABIEMI®mE 21 (2002)

EREAIL LT L 2B HHANED S, BBk BATIEE
ERHSTERBEDHEEETEDBELUTOELEH TS
3 BEERAVED & % 32.8~59.7ng ; EHRAE~BL D &
% 54.1~T4.4ng ; B8RP ~P D & % 80.1~87.6ng ;
Bk ~hD & % 83.1ng, Zh S DERIE, BHST
BREOAEIZ & - TT Ny RFEITH T 3 BRHFE O RE
BN TH B Z L5 THT 5,
HR2 RTSTEREEHREENTEEOME
BHSTERCHEELRIFT LTI AERIZ O
THEATELT » 18R, BB TH%/KET
FEENFED SN DI L, BN REBD) L OH
i EAROZEERIL DO TEERHRIE D SN s -
= (B2%),

#F2Ek QHEORAST (AIA¥s =) ARICHTS

sHSHR (19985)

=R =]l S8 F{# Pi#
i 3 2950. 580 3.557 0.0382"
fiad 16 829. 590

BA RERD 4 229, 651 2.121 0. 0876
< A 12 99. 897 0.925 0.5277
BRE 64 107. 964

T SRKETHERESD,

Ao B 2 BHOSTEE L L SR EREHED
REEEIRITR LI, 'BBRT 1L L TR, &I
FETERAWD, G (100.1ng) >< >V~ (90.8mg)
>EH (86.5mg) BEDIEICREHSTEENEL - 720
MERIA N T, BEAZERTEALHD, B (.
98) =HHH (1.95) >< v (1.60) BE DIFIC b
EECBAL, £, WEATA N OEHEBIUE
HOmBHEEIC B 2K ESEMEIR oYYt - ET7
I (1.18) LY bFEIIEI -1,

B3R MEHORSTST (AIBEKES =) SR, Ri
ST (AIAEKS =) SRS KN EHEM

Bt (wHn)"” SME R STAN SKEHE B MAR
(A-B) (ug/100aD) (Briv) (%)
HWBLTA b (vrv) 9.4 90. 8ab 1. 60ab 183 0.31
GEH) 9.4 100. 1a 1. 95a 15,0 0.43
(&) 9.4 86. 5ab 1. 98a 149 045
o¥UA-ETLI EE) 94 7% L1 208 035

) 20/ BEOMERT A FOAHXERT, TOMORIISBBEAER,

2) RH100mL 47-Hh DD-(H)-#7F > & LTHT.

3) BEHKOBREHEL (08 18D, 2:0, 3, 4:8) OLEREHETT
W, 4 AD/ 2T —OTEETETR,

4) BEOREE

* Tukey DB EKGEIC L b BXFRNI S U KETHEES D,

BHSTERE/ %5 —OBRWERE & 0BGz
T, BIRICR Lz, AE7 <~ OIERHEEEREILO.
689 THYH, 1%KETHETH -7z, ¥— & DEGH
O SHET 5 SO HEBTRAN 722, R &R
BRICBEHSTEENSE 3108 - THBARAL DI
fHE) B S i,

HE3. RRICBITZSTORHIEE
LR AN Lk ARESMEOs Ty v

4r
= 0.689**
3_
' oo} *
‘o
fie o o, ¢
[ | 2 o*
0 1 gw 1 J
0 50 100 150

HiSTE4R (mg/HH100mL )

TR RiAST (AIBMRY =) SR EEKRELE
fE & DBt
RI—REI>WT, BHST T3 1 BEY/h5hOF
BiE%E, BEEYETII IREY D 208 BGRL//¥ %
5 —%X4A) OFHEEHE B L1, |MEH5RE%
REL, #RAL/A48 (ES+91 '3, ‘©v¥Y
A7 a1 2TOREM[ (n=20) 70 b
L7,

U RET 2 v OMRCIEBIERE. 1 %KETHE,

FTIE, BB LUCREEF THBRORBVSED SAK
owxtl, BRAMS TORBRBIENINTH D, BERNTRIC
i 5 ST oamici/BEE ED ohi: (B2RD,

RIEMY

RBCERAL

REER

Eo2E ‘MBERIAL ICBIIZRRBGED
7= I 4
¥ BCERLTOBRHANST EEHs v =) @
FEERT,

z K

#:0k (astringency) &1, 1FEOEGTH 5 ikbk
Y, "ty o=y (ST PERPORSY L7 8A5 R
BALEE D Licd - THROMMEN D L, ONEE
DBONIERDEL-HICEIZRETH Y, BFELR
BERTEONOKRETH » TEYDOKR TR, TK
v REOAWRITMIZE T, STIEEMWICHEIIEST



BEan, BKTIE “puckery : #k ® “tired : 1T}
72" BR (taste) & LCHEILEhTWHBY, £/, STid,
7 P REERL L CRENBOBENOFERYE T
HH, FICAT N RHEIZk T 23 BEENEE O
bRELARIZFT I EMERENTHBY,

STEARY 7=/ —NLtEWO 1 BE2IETHEHRTH
Y, 7TRORETRATFL, TEATFY, 758
)= EDIRSGF Y o= LITIA T, Iho Rk
HOBmERIGIZ L - TEKENEZ 75K/ A K7+«
R—=, T T)=F, arr T kE
DS FES500~3,000 BEDESTFF v = MEET 5.
MER OB LN AR S §TEROBRICEET
Z3ORBESFS 2 vDETHYD, BRFF=2Th
BATFFIURI S VERIRY L & DBEMNEDN
i, BRefFtEE U TEREET S HMKRICIIFRS
Ligi®e,

7 RO REDSTEROMEICIE, HE, SHEuks
0T RIS T4 RF P ETY —BEIGKEEE BE
bEAIN TV, FARORNE S CERRRIC
B 3 RERE ORI LA RIKOBREEE UTH
WAIEIREETH S, —FH, KHFLTHL K Folin -
Denis#kid 7 = / — IWMEKEE I OE T 2RI L TES
FHroEa1s =V ETELEBAY 7/ - ILVEBDE
BHE[ER /-, TR0 LSoERE, HAF, &
A37F 0 REEERSBEELIREIENTERX
hThd, £/, FETH, AHORAEIBDHTEST
b0, AENRMTHTRIENEE T L0 D FEN
H5,

—HRDREFICH T, BREIC X 5K OMEHE LS
Folin — Denis#kic & 4 ST &8 & O L E DO FH
NH B, BHREBALILOLSTEEOBMEIZOWTH,
EETITERN100g257: D 38~59mgll T & 5 WL 2R H
100mL %72 § 57~68mgldl T THH, 7+ TRIERA
100g %572 © 26~52ngLl > TH 5B, Mhic LTHERE
WD DSTERMH0.06 % 4BZ 3 Lk x RAT 5
EEENEVEVA B, 8D oWETR, T NTRAY
DSTERB LK EOMEERETL TS, 22T, &
Bl cHonBRRICK > TRA100mL 47 b o
HERAEHT D&, BNER (EoRGERERAL
RES~DEEA7T) TH HWE— «F 7 ¥<'39ng
(65%) , ‘{@L+r71 +'56ng (100%) , ‘FBE6E
73mg (85%) TdHho, —F, WKHER T, ‘Hi
54mg (5%) , ‘Delaware’5omg (0%) TH53, “ho
OWBHEIZHSOWLTIE, AME—-F7¥< BT, ST
GEMNEH100mL M7 b 54ngxBE 5 LR A RRA L
DI BMANSH B I IR DR (HE1) &—
Bt5, 83 NVE— A7 ¥ 2 I BEmEWRRD
BEBRELTCos Yy, AV/O4 Y0 BE0 TN
T2y (7 /) —NWKEERER) HEDT I BD
HFEEBBL TV ED, IHSERRHED SEREERIC
ST, EWRICEEMS T AES TS L= OO
E, THbLBMELOEST 5 = v OBKERENRY
SUREMNH B 2 & bERT ILENH L, —, gk
2TREOOF TOHBRRIE S22 EE2BELT

R B PICHEHZ1T - 1R, %9 2 &5 I REHS
KBHET S STORES LS5 LT S29, Bonik
RHSTERECDOLTEAE LTHEH L-ER 1 0EE
SIEBEEORBIB TR, 270, EIRICRLLE
ICEH ST EENEINT 510tk - THBRERA LT
I BMEENIZRER 1 &—H L Th Y, ARBOBS, &
kA KA A RBME 2 524 100mL %472 0 60mgbl L &5aH
Bhs,

TR REDSTERIZODWVTIIGEMRERY 12X
T, RBERE LU THEY , [NEHE 2 1BERORE
B 1 EORFERBEOEEIREIN T3,

—KICT N OBTIE, EREAOFELEE (HA
) BB K E B RIT T, BREORRIL,
ERIGHICE O THREEECH RS CEHEEHL L EE
BIHTH 5, ARBTIE, HEHI1 M o0 T, £
HSTERICEAZBEARFERHOARORZEIHMKRE LY
Mo fo s, BERGEDE O TIARM BRI BR R &
hLEL BAEANEDONI, T, YIBITHITEEK
SHEOEFERE GBE4F) 1L 5L, BAEBH &~
THEHEERS T4 . » OfERSE D 4 2D
L, o, {EBELHIEEL L3I LMW TH
b ME-T, ‘HEATA N ICETIEMEEREDER
IZDWVTIE, BHRBEFRER T TRANES LUHEHICK
BTEENKRINEELIONLYD, SBOBEHELT
FHICKRETT ALENH B,

Eax BEZOBLWIESEKRTIA b+ (5BBRXK) OEER
$ELUTEBRICRITT R (1997~1998, 20015F)

R OBEE B RS0 BELATTEROHEAT TEE
TEREEEEH O 1 2 3Lk (cm)

1997 R 12 1.4 23 23 50 4 21.4
Lz 6 0.9 41 34 23 2 14.8

1998 B 13 L2 24 28 42 6 203
s 7 0.9 32 46 22 0 14. 4

2000 s 10 08 3 51 10 0 -

1) 1997, 19984 I3FHH50A D, 2001 HFIXHH 60 X o FiH
% Mann — Whitney D UREIC X Y 5% KETHREER D,

TR REDSTEERIT, BRI, S RS,
FTHED UEiF 5% 1o, RBB OISR ERSE
D—REENBY, KRBT EE+74 M TIH3H
NO1ITHE TLAI &ICIEBIE Lchs, Zoiod
TREGLOBERE—H UL Mot RBEDOHEE L1
BEEBRIBOMEM SHIIT5 &, 4R LCRERTh
buEBERICHBEELZONDS, (E-T, WHHDER
NEASTERICRIZTEEICOVLTHE, REERO
% X SIChHifE S 4 TREFNICMT AT, LR
DESHII DO THRETT I2LENDH 5,

ETE? P a7+ U0 REOKKRERICIT, ERL
BEBEETCOERLSTOESEMKEEE LT3
ZEMNHSMIINTLS, £ okghic kg, KM
BHR7 Ko WE—-F 7 ¥ TR, BRI L5k
DR (pF2.14) » o B%E (pF2.79) REEIE L L«
L%, BAPOSTEE (BHSTEEREM) 1222
BPmgM o544 (T2DmgicFHE 5 &S [RIBICERRIC L 55k



44 R R BER S HBRSPFHRE 21 (2002)

BAEOHEGH65 %NS 88 %E THMUI-EHELT
W3, TEREDSTHESGKIZIZPAL (L—-7 z2=)L7
S—vFrvETYT—Y) BENEBECEFELTY
57 EEhAA, TREOBICE T bR RN
FHABHTEZ NI DOTRARELENRE D, 36
IKEBHL T SLEYH B,

MRNEZR 7 FOBREICKITSSTIR, £, ERbL
UHEFOIEFUHFIELERIh, Tho3EMOKEST
BERICEDIHGRIELRAIETIO %, HEZmET
MUBETH D, BHTOSTIZN S 0.7~0.9% &1k
WETH B, BE LT N BREHRMEOY =
7Y 2 bTIER, BESLUESED S RO E TOMEN
KHEWTSTORE*RTETSREOEEIEADV SN, L
RULAEBEOHRE TS, ZOL54STORER
3, BEZET NURELZR UICBEITHEKRERAT S
ZEND B ERELLEY PRI S OMEAEMNITS
FERE U THRBKRED,

51 ALK

1) FofEE - OF - F5E%K (2001) 7+ H
B OEMB Y ZHIICEBI I RERERVNE
. 1B B REEH 20 : 66 — 70.

2) FERNaANDEZ — DE — Smon , B ., T.
HErNnANDEZ, [. EsTRELLA and C. GOMEZ —
CorDOVES (1992) Variation in phenol content
in grapes during ripening : Low — molecular
— weight phenols. Z. Lebensm. Unters. Forsch.
194 : 351 — 354.

3) Hawker, J.S., M.S.BUTTROSE, A. SOEFFKY
and J. V. PossINGHAM (1972) A simple method
for demonstrating
location of polyphenolic compounds in grape
berries. Vitis 11 : 189 — 192.

4) RNET-BERE-f F-HPi— (1997) +
v ES) —BRABRICLEEEORY T2/ —
WSO, B¥E S 66 £k 704 — 705.

5) ® W (1995 7 P BESE OFEERE & BE
B Lo R, RE G OFMmERE PR Lo
Ml CER 7 EERBREFHESEED. BHK
EEA RAEEISR - 33 — 42.

6) JorbAO, A.M., J.M.RicARDO — DA — SILvA and
O . Laureano ( 2001 ) Evolution of
proanthocyanidins in bunch stems during
berry development (Vitis vinifea L.) Vitis 40:

macroscopically the

17-22. -

7) ARHAEE - THEEE (1992) e RE0¥KER
V7 =/ - VERBIRIITIHEEROXE. R¥H
61 : 31 — 37.

8) Martsuo,T. and S. IToo(1981) Comparative
studies of condensed tannins from several
young fruits. J. Japan. Soc. Hort. Sci. 50 : 262
— 269.

9) NEeLson, K.E. (1985) Harvesting and handling
California table grapes for market. ANR
Publications Univ. California : 1 — 72.

10) SINGLETON, V.L. and P.Esau (1969) Phenolic
substances in grapes and wine, and their
significance. Academic Press, NewYork and
London : 134 — 206.

11D Souquer, J.V.CHEYNIER, F. Brossaup and
M . MoutouNeT ( 1996 ) Polymeric
proanthocyanidins from  grape skin .
Phytochemistry 43 : 509 — 512.

12) 4 FIEE - feiF—18 - BRE— - FIHEZ - (L4R5L
FE-E LR -8 SR - ikiEZ A SEE] (1993)
TRoHEE BERT A M OFR. BB REH
B (B 12: 43 —46.

13) TAIRA,S.(1996) Astringency in Persimmon.
Modern method of plant analysis, Vol.18
Fruit Analysis. Springer — Verlag Berlin
Heidelberg : 97 — 109.

14) BEHX (1997) TEORERF EEPRSOIE
WiERE. By LUEET2 1007 - 1012,

15) BIFFOA - HARERME - B (1990) BUHRERKMZ
SHEO IRV Y VIS L AL BFESIK :
200 - 201.

16) FTefXE—-1lE F (1996) A3+ REOR
B LEIPICEILRY 72/ - LVEROGR
BRIZREARKOLE. B¥ME64 - 779 — 786.

17) WINKLER, A.J., J.A.Cook. W.M. KLIEWER
and L.A. LDER (1974) Development and
composition of grapes. General Viticulture.
Univ. California Press Berkely Los Angeles
London : 138 — 196.

18) O#+ (1994) Bk, B L X o#2E (LEEIE -
hO#4). sAEEIE : 45 - 115

19) BEF5LEE (1995) 74 ORH &7 = / — L&
HAET:E42 . 288 — 297.



