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Studies on Biosynthesis of Iron-Containing
Substances by Yeasts.

Part 1. The Fate of Iron during Fermentation of Grape Musts.

By Noritaka SHIJO and Kentaro TANAKA

The fate of soluble iron in the fermenting musts of the white wine prepared
from a grape of Delaware variety and of the red wine prepared from a grape of
Mills variety, in which were added ¥Fe-FeSQ, (as Ferrous ion), ¥Fe-FeCl; (as
Ferric ion) and both *Fe-FeCl; and amino acids, have been investigated by
determining radioactivity of *Fe for 30 days after start of fermentation.

It was supposed that inorganic iron in the musts was incorporated into the
yeast cells during the fermentation and then excreted into the musts as soluble
organic iron compounds.

This process was notably observed for 10 days after start of fermentation but
was hardly observed on and after 15 days.

The effects of variaties of added amino acid on the amounts of soluble iron
in the wine were not recognized.

The concentration of the soluble iron in the red wine was about two times

high in the white wine.
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1. BB F YR LORTOMEE S E

BB 7" F 13196248 FF Delaware 3 L0 Mills ##FFH L, W bERERREIT TR
ftL, Delaware |3 ZD F ¥ BRGHBEERY, B2 279 (K,S;05) #S0, &L
TL100ppmnz, 15°CIc 1 ®HE L 1ctk, EBEREERY, X DICESROSBERITHG
TEEZRWR, BE2A% 5 X 5 C/E L. Mills i XBRE, BR%HT74060°C,
105 FImE L, AR EPESRIC X b E#E L 7o Rt % Delaware & RIERICAIE L, HEEHR
TTE24% D X 5 WL TEREFNDRI L Lico RHEA 27 VERME, WIhd
LEEDBIEZRIT, 2 OA8EHEA L TWADT, FOBRTMEIIFRA ERD b\,

2. &m0 s

i) *®Fe+FeCls %% ; %Fe 0.6mc 238k 50ml % % *Fe xtEsH, “h kb 40
ml % E D, FeCls+6H,0 131g (Fe=1880mg) & ¥h L, KiBKE Mm% 100ml & Liz,
D DX Fetd=27Tmg/ml Th v, “Fe=4.8 uc/ml Th 5.

ii) %Fe-+FeSO, i ; “Fe 7AW 10 ml iz FeSO, » TH,0 3.004 g (Fe=675mg) %
BEL, £@BEREKCT2ml & Uiz, 2k Fet*=27mg/ml, “Fe=48uc/ml Tk
B

i) 7378 ; HB%k7 I/ BOMEEFDEE, ThENDEISTIGUTHRML .
(TABLE I )

3. £ A F &

i) Delaware ; Ry 217t (7 F vl OC-2) #1%hbLdTmz, 2
I 157 9 D-0 (HE) XA, BY 1951% 1513220kl D-13 ¢
B, 2D D-2, D-4iTiX ®Fe+FeSO, 5% FNF i 3.0ml, 45ml %%, Fet?
B2 1LT54mg/l, 8lmg/l » L, D-1, D-3 cit ¥Fe+FeCls Bik% #NFh 3.0ml, 45
ml %z, Fet*&& LT 54mg/l, 8lmg/l 3%, D 9 XHicik ¥Fe+FeCl; Bk %
30mi%Enx, Fet&e L Thdmg/le L, B D-5»nbD-12 FCRIIBZET I /R
% Fe : Amino Acid =1 ; 1 #FEDEASTHRML, D-LBXFEEL Thbiii
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b, 9% 7 va—vET VI - VRELSRI D & S ICRMUERBERS LT 5, ThE
haBHEH (LU BFRRBREY T, BRICTHRBES . (T 1)

it) Mills ; R 1851 iER (7 F vilZEER OC-2) % 1%/hsd X 5z,
Delaware & [F# M-0 L ) M-8 &G L7 (Tape 1)

Tapie I
KR DFAEL  Preparation of the Musts
X 4 Bt @ wom & Amount Added (mg/l)
Sign Juice Fet+3 o) Fet2 b Amino acid

Delaware wvariety

D=0 b S o —= —

D-1 1.5 54 — —

D-2 15 = 54 =

D=3 1.5 81 _ —

D-4 1.5 — 81 sy

D-5 1:8 54 — Proline 115
D-4 1.5 54 — Phenylalanine 165
D-7 1.5 54 — Leucine 131
D-8 1.5 54 — Cystine 121
D-9 1.5 54 — Glycine 75
D-10 1.5 54 — Tyrosine 181
D-11 15 54 — Asparagine 133
D-12 1=5 54 == Threonine 119
D-13 1.5 54 — Alcohol

Mills variety

M-0 1 5 — — —

M-1 1.5 54 == —

M-2 1.5 81 — —

M-3 1.5 54 — Proline 115
M- 4 1.5 54 — Phenylalanine 165
M-5 1.5 54 — Leucine 131
M-6 1.5 54 — Cystine 121
M-7 Ties 54 — Glutamic acid 147
M-8 125 54 — Alcohol

a) FeCly « 6H:0 was used
b) FeSOs - 7H:O was used
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Delaware ©» D-1 (Fe*®---b4 mg/l) & D-3 (Fet®--8lmg/l) DRIEETIL, TOEE
EDOHEBIZRMEDL L Thhb bR L 5 AmEEY Iz E 2 CTnbh, MbitiAL2 BE
EECIRRBRCEST 52, =RBEOKESL3IABEL VEEEIAHEML, 5~6H
EETHERIIBER &), MEIEBEE CRETOERER LU DEFEBCED,
12X D 204 ELIE-> & Vi &y, D-1Tix20REE <, D-3TiX308EE T
DDNTWBEN, WTFNDBAC S EENCEEINIIFE LS h>TWD, (Fig.1)
Mills @ M-1 (Fe*3..-54mg/l) & M-2 (Fe*3---81 mg/l) DEIEE T3, D-13k L0t D-3
DEICELWEIRRL, HALE2 A BEE CEA L, DIBEHR L ML RO K
TEEHRCATAMESRIBE & ), DBRGRACHI LTWAD, BER TR ST 584
&I Delaware DS HANTHRMEDHAIC L BB RS bbb TW5b, XEURME
7z BIE Delaware X ) b AR HSHEEIZS V. (Fig. 1)

NTFURAC 7T Vv - vE N2 EREXO D-13 3 L0 M-812 4 H HE F T &
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Fig. 1. Changes in the amount of soluble Fe+3 in the musts during fermentation.
For the must No. see TasLe I
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HENES L L CERAMC BT B b, 7 F VB R DS BRI % 45, X—TF & OB
BT ISR D ETAS bIF 72 bRT B DT = DRROB(L A MHE L, HEIEBIC B L
Johio THIVEMESR DT/ 7e ), IBALIRITTAA & —E L T\W5h, Mills & Delaware
TIX A SR D BUT 033 5 DIVT R B DR, BEEOFREREER ENRE 2 bR bN
SHARELRHTH00 D Th B,

2. 2ffi& 3fiDEEDFE
D-1, D-2, D-3 5 L0 D-4 =2\, 5.000%
FhEn 2 ik L0 3MO&E RiNL7: ’
A0 FEEh DRERO SO % B SiVa
L os, 2ffi 3MOKTIITEALE Y 1
FL &5 RiEBERL, ELVERIRED i
BIsotc, (Fig.2)

3.000( |

Fe-59 CPM per 1ml

Fig. 2. Changes in the amount of
soluble Fe+3 and Fe+? in the
musts during fermentation,
For the must No. see TapLr I
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BIAD X S 2 & 3MDEKT X 2 EERF DBGAGLDE NI B BN 72DT, 3HD
@GaFEAL Tape | @RI LI, £E7 I/ BERMLT, 73/ BOBECLS &
Eik 2 DFEAE L HAICfER, Delaware TiX7 3 /R IMLTh, AAMEEELD
BER LN o 12k, Mills Cik 3MDEE N2 1o & & B U CHEEH Tli 2D
BIEEAR S HEE GO BIIzns, ISHLED 7 F uEG ORI EEgEEI DWWz
LA EEEIB LN 0T, (Fig. 3, Fig. 4)

2 El

Delaware % & O Mills DRz, FeSO, (Fet?: LC), FeCly (Fet*& L) kL
FeCly &7 3 VBRI L, MAHMESk -59 % tracer & LT 7 F vilREA T/, FREER
IR DHKIB0H [ & A IR DA EEMEGROHEE & JIE Lz,

21, 3AMDURFIT Hs2sdo B WD ER LTI LEERIC X D 2 DE R PIC Ei:@ii}’b,
A E LTHOY b ALHRICHI SN G, C ORI ABIOAE X CRLAEAT, 15
ABIBIXIZEAERELL TR, D7) 7 Foild O B EO 88 &1 35E - 72
BEAMEAPHLYEETFL TV 250 BEbh s,
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