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Abstract The aim of this study was to describe the effects of genetic factors on the chemical composition or metabolites
of grapes harvested within the same region. Grapes were separated into pulp, skin, and seed, and physicochemical
characteristics were compared among seven grape varieties. The sugar concentrations of the grape musts ranged from
15.17-20.93°Bx with Seibel variety being highest at 20.93°Bx. pH ranges of grape musts were 3.46-4.02 and total acidity
was highest with 1.05 in Steuben variety. Tartaric acid content was highest with 146.68, 500.10 mg/L in pulp and skin
extract of Merlot variety. Malic acid content was highest in pulp extract of Seibel variety (1127.14 mg/L) and skin extract
of Chardonnay variety (1720.06 mg/L). K content was highest with 379.13 and 828.01 mg/L in pulp and skin extract of
Chardonnay variety. Ca content was highest in pulp extract of Kyoho variety (6.98 mg/L) and skin extract of Campbell

Early variety (12.26 mg/L).
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Sauvignon, Merlot, Steuben, Kyoho, Campbell Early, Chardon-
nay, Seibel®] 774 X EFFS sl o]slshy JES H|w
A9,
EETETE

ZEo| 7|3

Cabernet Sauvignon(Vitis vinifera), Merlot(V. vinifera), Char-
donnay(¥. vinifera), Seibelthybrid of V. vinifera, V. rupestris, V.
lincecumii and V. berlandieri), Steuben(hybrid of V vinifera and
V. labrusca), Campbell Early(hybrid of V. vinifera and V. labr-
usca), Kyoho(hybrid of ¥ vinifera and V. labruscays 7371% ©]
AA wgE BEER-2olA] 20009 1080 Bl &It
XA, 25, A5 5 el wet 9] o] 2
A 7] W] 22 2holA AlE sto] SA] FF
FHg wiAlsk T R ME vE 2= FFr 5ol
=5 e g Wil sl ekl

.
-
B

o=, ool F&

I & £07 RISt FAE AASEL FS(pulp)F #
J(skinZ vt H 10gS A H3IL 95% e 2 252 208,
FaE A7 B FEFATH9). BE FE2 4°Co0A 20 mLe)
eSS o]t wrleAA Y3t & F AlE 1mL
S #H3t 24A17F F<F vacuum drying 3 5 1mLe] 3% 57/
F2 BASL 4°C, 3,000xg 27N 587 AR T 4
5 781 syringe filter(0.20 pm)E o3 7ste] {714k} vy
2 171 913k A E2 ARSI
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EEE o7 HEAEmus)d] F ITFE FHCBx)S 2=RA

o] = digital refractometer(PR-32, Atago, Tokyo, Japan), % At
=9} pHE pH meter(Orion 3 Star, Thermo Fisher Scientific
Inc.,, Beverly, MA, USA)E ©]83ly =43t F4tes X5
F AZ 10mLE 0.IN 5X9 NaOHE AHg-3te] 2Asiion,
TRt FFE 7IEoE AT

F714t2 ojH[E 2y

F714k BEAo AlgE 7]7]& Agilent 1100 HPLC(Agilent
Technologies, Foster City, CA, USA)E AF&3}313, prevail
organic acid column(Alltech 250 mmx4.6 mm, 5um)< ARE-3}13)
t}. o]F4 22 25mM potassium phosphate 8-S |25}
AFE3ldom, o] w phosphoric acidE ©]&3le] pHE 252 H
ATt o572 1 mL/min] £E2 Z#FULH UV detector
Z 210 nmol|A] 4313

g 248 98] A=Ay Sekxvt AAEEE371(CP-
OES, Varian vistaPRO, Palo Alto, CA, USA)S ARE-&ITH mlu|2
AL BAFES 771 W matix Tl wep 245k
g3t BFEAH AR, AR WUE AERS
o] A A= 55 Ay P A EM s 3%k A
o] AAEE =0]7] 98 background, measure point, calculate
point, integration time, analysis mode 52 3t} Operating

power= 12kW, plasma flow= 15.00L/min, auxiliary flow+
1.50 L/min, nebulizer flow= 0.680 L/min®| %1 T}. Detection wave-
length+ Ca 316nm, Cu 327nm, K 766nm, Mg 280nm, Na
589 nmE ARESIITE RE A4S AR v WA Apgk 5

3T
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Table 1. Physicochemical analysis of different grape varieties

)
Varicties Sugagg ];(gltent pH Total(za/cogdlty
Cabernet Sauvignon 20.37+0.49”  3.85+0.07 0.88+0.03
Merlot 19.434+0.49 3.87+0.17 0.90+0.23
Chardonnay*" 16.47+0.81 4.01+0.02 0.79+0.05
Seibel* 20.93+1.34 4.02+0.13 0.64+0.01
Steuben 17.63+0.32 3.46+0.27 1.05+0.18
Kyoho 16.87+0.35 3.924+0.09 0.60+0.07
Campbell Early 15.17+0.32 3.72+0.01 0.80+0.06

V%: White grape varieties
f’Total acidity was expressed as tartaric acid.
IMean+SD (n=5)
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Fig. 1. HPLC chromatogram of the organic acid standards. Oxa, oxalic acid; Tar, tartaric acid; Pyr, pyruvic acid; Mal, malic acid; Lac, lactic
acid; Cit, citric acid; Suc, succinic acid

o] 323 S 7|tk BE A ETxF FEE 0.6-0.8% cinic acid, pyruvic acid 5% A8t 7 w2 HFAo A
7F A7k Eolth(12). 28y 0.6-1.0%20 Aol e abEe] W FHAE 09935-1.0000 FEolATh X & IA A5 79,
A& FaR shA ¥=Th(13). BE 0.6% olstold TR agelr TAR e, 42 v AE g B4 How A= o
HAEe] o] At xEFrE wdE 7 o, Mo EA xxFo] F4 7th9). X FF7He vl
TNEEA ) 1.0% oldd Afee Axrt @ XIxFE & 3 Hule] 5L EF R B3] S5t & AtelA=
detAY Ae &dg Hrkele XS B3 FARE HEh FEste] f71A rulg 248 AAET
B AP E FAET}F 06-1.0% AlC]Z Yo nz A 7t F%9] TrolA 2Ed AFe U4t e Table 29t
o3t I XTFE AT A f71F] HUh A" & 2o}, ol A= oxalic acid, tartaric acid, malic acid, citric acid
do] ¢ 5 Bty AAHE) 23 fumaric acid 5 57FA19] f7)4ke] HEENL, g5E W
g HAEZE A== pyruvic acid, lactic acid, succinic acid %
718 =4 L AEHA FUrh Lx 3-89 oxalic acid T3S Chardonnay
2 Aol ARESE f714F 28N chromatograme Fig. 12} FEo] 518mgLE 7HF EA HEHA S, Seibel, Merlot,
2t 7h Fxo] gk peak HAS A& o= APAS 2 Kyoho, Campbell Early, Steuben =02 FL7} =49 H, Caber-
sttt EFEA o T ARG fUAbe] TR Xx Sl FaH net Sauvignon®] 15.02 mg/LE 717 WAl AEHY T} Sola A}
F2 fU1Mke 7 AR tartaric acid, malic acid, citric acid2} 7] Ao Myy Z=o] FEL FXEo| H|8) oxalic acide] TFFo] =
El §714F0 2 oxalic acid, fumaric acidE EA8IATE ©]9] X% It} Tartaric acid®] 73-%- Merlot %5°] 146.68 mg/LE 7V =
Fo| WA AAEE F710reZ G F lactic acid, suc- A A& NS, Steuben, Chardonnay, Cabernet Sauvignon,

Table 2. Organic acid contents of pulp extract from different grape varieties

Organic acids” SCabc.ernet Merlot Chardonnay*” Seibel* Steuben Kyoho Campbell
auvignon Early
Oxalic acid 15.02+4.74% 33.09+6.27 51.80+1.83 36.31+6.73 16.58+3.41 22.85+2.38 20.49+4.21
Tartaric acid 77.20+£5.46 146.68+44.04 79.12+7.96 17.48+6.74 80.05+38.46 40.95+11.15 59.34+8.82
Malic acid 713.25£170.38  608.35+16.98 965.06+64.45  1127.14+£323.01 359.93+81.33 530.84+151.62  599.65+218.0
Citric acid 112.86+9.38 110.49+29.89 ND* 119.56+13.01 80.16+61.99 54.91+17.96 ND
Fumaric acid 5.16+0.47 6.90+1.45 5.13+0.28 3.95+0.2 4.35+0.51 6.29+0.66 5.10+0.09

YOrganic acid contents are expressed as ppm per g of extract.
2*: White grape varieties

"Mean+SD (n=5)

YND: not detected
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Table 3. Organic acid contents of skin extract from different grape varieties

Organic acids” SCab.ernet Merlot Chardonnay*? Seibel* Steuben Kyoho Campbell
auvignon Early
Oxalic acid 24.88+3.96” 21.04+£9.21 80.67+11.66 64.19+13.19 18.46+2.15 51.21£7.15 13.14£2.62
Tartaric acid 233.92+51.68 500.10+85.08 203.53+5.63 442.97+71.25 152.91+£29.02 165.56+£21.23 126.57+£26.35
Malic acid 924.04+£148.85 545.23+143.61 1720.06+287.67 1448.17£522.26  886.97+£255.9 714.11£36.05 389.19+86.33
Citric acid 99.76+20.14 227.78+36.11 162.41+16.21 208.25+£71.6 62.36+17.42 267.42+6.33 91.23+£35.11
Fumaric acid 7.57+0.55 6.36=1.18 10.12+1.28 9.90+2.6 5.70+0.79 7.72+0.11 5.03£0.4

YOrganic acid contents are expressed as ppm per g of extract.
2*: White grape varieties
*Mean+SD (n=5)

Campbell Early, Kyoho £22 HAEE] o™, Seibelo] 17.48 mg/
LZ 7P vk shaks 1otk Malic acide] 7A-$- AA #7124 &
1 = o] HEFHULH, Seibel FE0] 1127.14 mg/LE
7} k3, Chardonnay, Cabernet Sauvignon, Merlot, Campbell
Early, Kyoho =22 30| =3k0m, Steubeno] 359.93 mg/LE
7 9o F=E BT} Citric acid®] 73-$- Cabernet Sauvignon,
Merlot, Seibel #%°] 110-120mg/LZE FAIE SFE HAL,
Steuben %%°] 80.16 mg/L, Kyoho #%5°] 5491 mg/LE YER:
o™, Chardonnay®?} Campbell Early F5oME AEEA &%
o). Fumaric acid®] 7§ th& {714kl B3l g=Fo] Wgkowm x
= EF Hl Merlot 35°] 69mgLE 71 =& TS UE
W, Seibel 0] 3.95mgLE 7P @ ks Bt 7
ZFZHo] {714k RS Table 39 YeRNITE #9]¢] oxalic acid
1% Chardonnay #5°] 80.67 mg/L, Seibel F%5°] 64.19 mg/L
I&o] Aot vIKR AXxx FF V8 HEE FF
o] FAeR =A AEHAY. #9 Tartaric acid®] 35
Merlot %3 Seibel F%°] 27} 500.1, 442.97 mg/LE Y& #
ol Hal 28] oo TS HAY. Merlot F5-2 453
¥ R fartaric acid®] o]l =AITE Seibel FE 9]
tartaric acid -2 ¥ FF 9] T W hEE AHE B
ATt AFE] malic acid w4 A3e A5 AFet FALsA W
X% %9l Chardonnay®} Seibelo] 1720.06, 1448.17 mg/LE &
25 FT) vE =2 FEFS JUEHeH, AExXE FF F
Cabernet Sauvignon®] 924.04 mg/LE 7}¢ =3I, Steuben, Kyoho,
Merlot, Campbell Early =22 3hego] =Qkt}. Citric acid®] 735
Kyoho #%°] 26742 mglLE 7P &2 TS B 2™, Steuben
FFol 6236 mgLE 7P W& #g EAh H¥d i
fumaric acid®] 73-%- oxalic acidi} malic acid®} -F-AFSHAl Char-
donnay$} Seibel®] WX FFo] HXL FFo| vl ) =&
TS B

f71e Zwd) 3

o

H fE T YIS tees g2 ¢
S AAkaL 9lom, R g}, Al pH el
Tofgitl(12). gutdoz X wd EAst= F714te] FRol=
tartaric acid, malic acid, citric acid 5°] A°™, lactic acide}
succinic acid 52 XEEF g oA WEAZITK14). 53]
tartaric acide oLt AEA ] TFEH F713F SolA E=
o ghgElo] JATK(15). Tartaric acide EX9] F717F AR A
o] Hojx AFez 1 o] Wt glen 53] 754
Ql Aol & JFS 9x] eF=ri(16). 1Y B tartaric acide] ¥
Fe Xx EF] EAL YF+= biomarkerZ AHEE 4 qlth
53} H3 oA Cabernet Sauvignon, Merlot 52| ¥ vinifera &
o] Kyoho, Campbell Early 52 V labrusca 52 X% EFo|
vt tartaric acid®] ol wA UEHeH ol Xk FFo

H Ho
by N

Ly
a

o

EXo 7 FAHHEL Tartaric acide 22T AZ 34 T A=
oAl calcium, potassium 532} ®WFSsled M-S B3 AAFER
olg ™3 EEFY tartaric acid TFHFS =
(17,18). E=F 4Z Al cold stabilization %
bitartrate®] 43S ZH3IAY tartaric acid®] 19142 F7IE B
3 7t X FFo] HAd g AR F40] Basitar A
X% malic acid TS dzFol} & 72 = Al A
(e}
=

o
Zo] Hh=T}9) AT &

oL
=2
=
el
Q
B
]

o] A aQle] g3k 25
malic acid®] TS A= &= Y& $23 abolth B A
AME LS 4 oA Al X=E 08337 WE

malic acid &3] Zpol= FF9] 54 JslA] HIZH
°2 FAHr} Chardonnay9} Seibel 59 WXx F3o]

2

b
% oy P
fo o M1 3 £

FZol Y3l malic acid o] &3 FIolA] BF =&

S BT WEEF] A9 oFke A=520 Algte] Fa3
220)7] Eo] ¥& malic acid?] o] FHoz 243 = gl
o}, SATF A X =T A Q=4 = malolactic fermentations
B3l AEE FEHA St FHE PRI Lee (192 =
it MEE o] gsle] Zikgg 2Ed MFEF 2 Al malolactic

fermentation®l] €]+ WFEF2] EAo thall RIS, Moon
S0y BEEAFE 0] &3 malolactic fermentation $-of S &4
SIEHE 5o Wl dig] Rusiin. 2R g Al Rkt
]3] o]F oA = malolactic fermentationS malic acidE lactic
acid® HAZA7|1E 2 malic acidE AHHFOZ 74T, F4¢
EE 015%040% B= @& + Stk Malic acide EE=F0lA
A=73 ABte] Rlo] HI Jactic acide EEF9] FE=82- oh
S W7] wliol malolactic fermentationS 53] X=F9] 2
W F Aok B AFelX= Kyohott Campbell Early 7
A T FF9| malic acid FFo] AthFog =X
ek, AFAQ malic acidE AAA7)3L EEF] IF3E
1+ malolactic fermentation®l] th3t 7]& 7wt} A7t 2
ot AlE )

Citric acid®] $F& F5NX ¥V vinifera 5 B3 V. labrusca
o Ex FFo| ¥ FFE BATh Pak SR ATE
Campbell Early %59 AXEF Az A4 A5 A+ 247
£ HW Campbell Early ¥%5-2 citric acid $Ho] Wtial B s}
Ao ols 2 AF AHet dAENY 4F E=F fsUtE
2 citric acid®] AFFFQI ABkE FolslA] Fonz E HFHo| A
YERd Campbell Early 52 2 citric acid &3 =4F X%
AHo= A5 ET

% %35 db

fo do g2

ojHer 24
B dApdMe 2o A5 H9E st potassium(K),
calcium(Ca), magnesium(Mg), sodium(Na) —ZZ]3. copper(Cu) 5
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Table 4. Mineral contents of pulp extract from different grape varieties

Varieties KV Ca Mg Na Cu
Cabernet Sauvignon 295.66+35.62% 4.78+0.54 15.24+0.52 1.92+0.61 0.19+0.15
Merlot 275.824+42.39 6.65+0.87 13.21£2.76 1.36+0.48 0.17+0.03
Chardonnay*? 379.13+49.89 4.84+0.66 19.48+2.66 2.32+0.64 0.24+0.02
Seibel* 339.92+46.36 5.36+1.76 11.44+1.71 3.88+1.10 0.14+0.03
Steuben 110.15+58.41 5.724+2.80 10.48+1.29 1.31+0.10 0.09+0.01
Kyoho 305.61+61.99 6.98+0.90 14.70+1.40 2.06+0.20 0.16+0.03
Campbell Early 129.33+47.87 3.38+0.42 7.13+0.33 1.58+0.28 0.10+0.02

YMineral contents are expressed as ppm per g of extract.
2% White grape varieties
*Mean+SD (n=5)

S71A mdlE BAS AAsiEen, 7 Fxol tigh peak HAS
HES 7o AL ZASINTE AEA L] A= 0.9997-

7F FEOA e 5o vdlg $HF Table 49 Tt 3
Fof| &H 57K "dlE F potassium®] 7HE =& F2E Y
ElAA . Chardonnay #%-& 379.13 mg/L, Seibel E%F°] 339.93
mgLE WEE FFo] Axx FF v3l =2 FHS el
on, AX% EZF FoME Kyoho EF9IA 30561 mg/LE 7}
4 =%OT, Steuben FEO] 110.15mgl o2 7P wiokt)
Calcium®] 79 Kyoho #%°] 698 mg/LZ 714 =4 HEHU
© 1, Merlot, Steuben, Seibel, Chardonnay, Cabernet Sauvignon
To2 Fhefo] %9kom, Campbell Early F&elA 7H v 9
FS BATE Magnesium®| 739~ Chardonnay #%°] 1948 mg/L
2 7P 5o S Wl om, Campbell Early 30| 7.13 mg/
LZ 7P ¥ S HAT Sodiume] 79~ Seibel, Chardonnay
T WMEL EFFo] HEIE FF HE w2 S B,
Steuben 0] 7P w2 S HATE Coppere] 73 0.10-0.24
mg/Le] S RS, Chardonnay, Cabernet Sauvignon, Merlot,
Kyoho, Seibel, Steuben, Campbell Early <=2 ZAZ% At}

o] wd|Z 2 Table 5ol VERARITE Hajo] F-f=
potassium®| THE 53 VPR WMExE FFo] AXx F
Zof vlg) ¥ S Rt} Chardonnay E%°] 828.01 mg/L
Z 7 =4 &=, Campbell Early E%°] 413.94 mg/L
2 7P vk g3 B9 Potassiume] e 83} I A}
olof] ml¢- fAFe ZHEdES BTt Campbell Early £33 749
A3 9] calcium®] 12.26 mg/L., magnesiume 21.84 mg/LZ %]
o2 E& IS BT Campbell Earlly 352 5ol ¥
calcium®} magnesium®] - 7P WA AEHI oW ]9
e 7P =A AEEHe] F3] g2 AHE eI
Fulo] g9 sodiume] TFHE Seibel FFo] 2.2 mg/LE &
o] Aok vRRIE 7P w7 AEHUAL, Steuben FE©] 0.7
mgLE 7 2 FFE HAT EE Xk 34 aE
sodium®] FH2 53 AT A w9 FARRE A S BT
Copper2] 73-%- Seibel, Kyoho 5°] 0.6 mgLZ 7} =4 AE5
o™, Steuben ¥5Z} Campbell Early #5°] 0.03-0.04 mg/LZ
e g HAth

Potassium B3] g7 ®islel] Fa3 s 3t o
5t AGolA Afgt Xx= F2 X9l H|E potassium®]
ol =A vehdt) 3 B HS Y BIRS] AME i %
potassium FHFoll FIFE FTH22,23). & AFM e L2 B4
oA ApfE X= FEFS BwsA7] WEel potassium T
zlols 2= FFO| AololA] HIEHIE 2= FHYEt. Tartaric

acide] && 2 potassium®] FEFO| V vinifera E°| V. labrusca
Fo 2= vE] =A Yehd A%=E w]Fo] Kol potassium
bitartrateol] 2]3+ AL V vinifera FFANA dojur] A& Ao
Z AlEE T} Potassium bitartrate= XE=F ¥ Al cold stabiliza-
tiom ZHFolA BAFE FogX AV tartaric acid®] AAE
FEFo EHS AN IE 2907 potassium®] Sy UH
sk #Ho] Ut

BE ¥reFo E caleiume] TS oF 80-140 mg/LE 1t
ERATH24). FE7F =2 A GollA A 283} calciume] ©]5]
AR =] dufje} oA calciume] o] gt Bt 9l
TH25,26). Calcium oxalic acid =& tartaric acide} WHS-sle] E
EFA calcium oxalate FEfS] B84 IS A3 o=
potassium bitartrate®} IR 5] gl WHFE #Ho|
Jom A Zo] EAE opr]ditl. 3 oxalic acid®] $HEFo]
57 FIox AxE FFol vl WIEIE FFo] w2 FTF
S Howg wiyn = T Y% A] calcium oxalate
Ao F71e 7hsAdel AT
Sodiume  10-40 mg/L, magnesium= 60-150 mg/L AL 5%
SHSEL 1M, sodiume Y Aol Al Wit
= 2ol Eolth24). sodium®] 735 X=F ol mF EA)
SR & Al At B ASPIRIE 502 AREE sodium
bisulfite®] 7kl ol = o] AQHTh 3 sodium 3l
QF dZellA A =AM chloride®] gt 7re] A YE}
drhs B37F Ath27,28). Magnesium®] €2 Chardonnay”}
7V #=9ke ™, Sodium®] %~ Chardonnay, Seibel 72 WX %=

FEM 2 BB BYOH ot Tk BF 5YOE A

[o o
2
el

ki

Qi

=4

FHoh

Th FFe 2T TS AAske 78 8 84tk
& A7 wde NN At xx FF9] olstet A
w EAE Sl Xk FFe] S48 deleilnh & Aol
s

[)
AN Tt & o SellX F=2 A== ¥ labrusca
o 735 V vinifera Tl ¥ste] F 4°Bx 7t W2 T TS
H2ow IeF ARE SEie Bio] desit. FAEE ¥
labrusca &°1 V. vinifera & ¥)3t] LA N 0.6-0.8% Ato]<]
AT 7S 2t Kyoho} Campbell Earlye] &2 At== 2
=9 F2 #7121 malic acid®} tartaric acide] F-ZolA B EF
W X559 3 A7|1E ZAE37Y malolactic fermentation, cold
stabilization 52 538 $H3] FHo| rVedltia AlEHL: 2
AN = ¥V labrusca F°1 V. vinifera & Y3197 tartaric acid
SHegs} potassium FEFo] A #EE o2 girel A
AANNE V. labrusca Fo| sttt Azbent. 1EHe] ¥
FE Az M= ¥ vinifera £ VISKA ¥ labrusca 2]
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Table 5. Mineral contents of skin extract from different grape varieties
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Varieties KV Ca Mg Na Cu
Cabernet sauvignon 648.97+28.80% 7.21£1.26 14.41£1.43 1.56+0.56 0.20+0.20
Merlot 711.48+58.80 7.14+£0.94 12.07+0.55 0.94+0.49 0.12+0.02
Chardonnay*? 828.01+32.13 9.48+1.87 21.29+£1.99 2.43£1.69 0.20+0.01
Seibel* 777.22+85.29 2.80+0.92 10.99+1.43 2.92+0.80 0.06+£0.02
Steuben 566.10+45.88 5.9343.25 18.17+6.46 0.70+0.23 0.03+0.01
Kyoho 562.55+21.44 8.74+1.68 20.69+1.08 1.08+0.09 0.06+0.01
Campbell Early 413.94+105.51 12.26+0.04 21.84+2.31 0.94+0.15 0.04+0.00

YMineral contents are expressed as ppm per g of extract.
2%: White grape varieties.
"Mean+SD (n=5).

e S5 F e = A ey FEv]e] 24§

o] F7F A77F Zasith B3 & Ave Bed 2 FE3

olgteta AErks vlaLessly] wE] T=FE AT Al 9F
= 7 e arleeld =4 x

2 Aferes g A5t 24 At 8¢ 759
= E4S v B4 2

2} HPLCE ol &3
4 A4S AT B
= ¥V viniferas°) V. labruscaso Y&l 2-4°Bx ZE= =4 UE}
W3, Seibel 0] 20.93°BxE 7HE = S BTl pHE
Chardonnay 2 Seibel 5°] 4012 71F =gow, 4w
Steuben, Merlot, Cabernet Sauvignon 5°| 0.9-1.0%Z t& %
o vls] =4 YePt) Tartaric acid®] -2 Merlot %] 3}
S oA 7 =9k, Steuben, Kyoho #3552 Atlzo
Z e kS Btk Malic acid®] 739 Chardonnay®} Seibel
o Mxn FFol AXE FFo) Hla =2 FFE HUTh
Citric acid®] ¥ 53 #T7He] {41 Apolg #HT +
$1213, Chardonnay®} Campbell Early2] oM = HEEA] &
steh Ul §F 5 potassiume AA v F P 22 ¢
S B, Chardonnay$} Seibel 52| gHgo] 71 Eghom,
Steubens} Campbell Early 5°] @A AE=Stt. Calcium®] 3=
£ Kyoho ¥% EFo] 74 =93, Magnesium®| ¢ Char-
donnay”} 7F¢ =32, Sodium®] ¥ Chardonnay, Seibel 5
o] A YEldth Chardonnay®} Seibele Calciums A <]3F =
A rd g el BFE w2 FXE AEEHIA
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