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Studies on the Application of Honey to Alcoholic Beverages

Part 2. The Preliminary Experiments on

the Mead Production

By Ooki Nakavama, Hiroko Koigke and Tadae KusHIDA

Basal conditions for mead-fermentation of different honey (Lotus, rape, horse—

chesnut, and refined) in comparison with a mash of cane sugar and glucose were

studied in small scale. | ‘ |
The conclusions are summarized as follows. it
(1) Wine yeasts especially OC-2 were favoured for the fermentation of honey

mash containing less than 25 per cent of fermentable sugars. Osmophilic

yeasts in a natural honey were desirable for the fermentation of more concentr—

ated conditions. . (2) Supplementary nitrogenous compounds and phosphates were

recommended for the fermentation. (8) Subsidiary nutrients such as Koji extr—

act or yeast extract were also recommended, in the case of small inoculation. @)

Heavy inoculation such as 700 million cells per ml. of mash was favourable for a

rapid ferfnentation. (5) Sterilization by autoclaving was undesirable for the

fermentation. (6) Different kinds of honey gave somewhat different results in

the experiments, but all mashes of honey were more easily fermented than that of

cane-sugar or glucose,and more slowly than a grape juice used.
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Features of the Fermentation with Different Strains of Yeast
in various Concentration of a Refined Honey Mash
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*B, Bubbling or foaming ; P, Precipitation of lees; K, Pellicle ; T, Turbidity ;
—, Signifies absent ; -, signifies obscure ; 4, signifies present ; H, H, signifies
abundant.

TaBLE Ib
BRI Y ROMAEE R, BERIRER
Residual Sugars with Different Strains of Yeast in Various
Concentration of a Refined Honey Mash

B B REEK 7 & 4 Residual sugar conc. in the mash
HAEEER  Initial sugar conc. (%)

Yeast* Days after start 57.4  51.0  43.9 35.8 24.0 19.8 10.0

17 52.0  46.2 37,2 31.1 16.4 10.0
0oc-2 60 5.4 44.4  27.4 117 2.9 0.5
250 46.0 37.0 5.2 1.0 0.6 =
I 17 50.7 44.6  36.0 31.6 20.6 14.8
W-3 160 51.1 41.2 25.0 18.9  10.4 3.1
lzso 35.2 35.2 43 2.2 0.2 =
[ 17 5.8  46.8 37.2  33.2  20.0 12.4
W-46 460 50.5 45.7 2.6 17.5 ° 2.9 0.8
1250 42.0 40.7 5.0 3.2 1.8 —
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17 51.6 46.0 36.0 32.8 19.0 11.0

W-198 { 60 50. 8 43.1 27.4  23.3 3.2 1.5
250 44.5 36. 2 4.9 1.6 0.9 —

17 51.4 45.6 37.1 33.8 19.1 12.7

W-207 { 60 50. 9 45.7 26.6  17.9 2.7 0.5
250 38.0 39.0 4.8 3.4 1.9 —

17 50. 8 46.0 37.3  32.6 20.3 14.2

W-210 ‘ 60 50.7 45.9 27.1  18.4 4.1 2.8
250 44.8 39.7 6.5 5.6 1.6 —

17 51.0 46.3 36.2 31.0 18.2  15.0

W-218 { 60 51.0 40.5 240 13.5 2.9 1.8
250 41.0 13.0 4.0 1.9 0.1 -

17 51.0 46.4 37.0 32.1  20.0 16.4

W-219 {so 51.0 42.5 29.9 21.8 72 8.3
250 40.4 22.6 5.8 3.3 0.4 —

17 51.4 44.6 38.3 33.6 234 17.6

X-1 J 60 49.8 39.9 33.5 28.6 6.3  10.9
(250 39.7 18.5 11.0 6.0 1.1 —

17 50.1 46.5 37.4 33.5 20.8 15.0

X-2 { 60 47.6 41.5 30.2  27.0 5.5 1.8
250 36.9 15.3 5.0 3.0 0.6 —

I 17 50.5 64.0 37.0 32.9 22.0 17.0

X-3 ] 60 47.9 41.8 28.2  24.4 11.5 6.5
250 30.7 20.7 7.0 5.0 3.6 —

(17 51.3 46.7 35.8 321 19.7 13.3

X-4 60 47.1 40.5 21.4 43.1 2 0.8
250 32.8 7.3 1.0 1.2 0.0 —

* 0C-2, A well known strain of wine veast in Japan ; W, Stock cultures of wine yeast
in R. I. F. Y. ; X-1, X-2,X-3, X-4, Mixed culuture of yeasts obtained from lotus,
rape, hose-chesnut, and refined honey respectively.
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S THETHZ LRETH S, - T VBEBECY -, CTRINTREERERL, FED
IVIZOWT, EHEMCEFENEEI 5587,

a EEAE AMEOI VHIOHEL LTEDE, 7 FUBOTAEIERE 0.1% O &
IED, UV UBBIKEAY T L% 0.1% O, B, 7 FVBESIOBRI YEAvibow,
7T pH % 5. 0ICFRAT Lico /ORI Y DAL 25% DIEMFEEE 20% L0 40% DY
DHIE o700 FEREOWTEXEMENT X » 7,

Z oW 16ml o1, LT E=7 L% N/100, N/60, N/25 N/10 ¥ o0Eizmg, FRFh
FRL, ZEWE LERBREC/ELE— /7 L—7 % AT 108°C 1T 10 4flinEvgEiE L 0C-2
OEEYZ 0.5ml FOMBEANCING 20°C TR L. EBRRORRELN, BRESOWEHES
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1%, BEBIRBRICE Ulco BIEAT 1960 48 12 B 25 HBIMA L,

b REAFER TABLEIN iRTHEY T, Thdb, KO EMbhbe

D IV, BEST FoBLRr), MIRLTY VEEKES Y v oxing, BERLHE
LT T, b O, BESED, LrL, SHTRBEEEEED T,
RT3 B BBV,

2) BT vye=vL% NIOM2 0L BE CBERAGIINS, —i1c N/100
—N/25 BENR L, TRTCEBLCELLEE N/5S0 BEDOX 5 Ch b,

TaBLE II

NF LY ORBHEERFERNARK
Effect of Supplementary Nitrogen
(NH,CIl) on the Fermentation of the Honey Mashes

X PN AR ﬁ%ﬁ’Residual sugar conc. (%)

Mash density @) NH,Cl: 0 N/100 N/50 N/25 N/10
% 5

&, T b Tdtus 25 {after 43 days 14,6 13.3 10.7 10.9 19.5
after 250 days 6.0 0.8 0.4 3 0.0
B. ##% Rape 95 {after 43 days 6.8 3.0 2:9 545 1.8
after 250 days 1.8, 02 0.1 0.2 0.0
€. b P Parae phesus 95 {after 43 days 11.6 16.8 11.6 14.6 14.1
after 250 days (1 9 i .0 .0
D. ¥ # Refiend 25 {after 43 days 20. 3 9 2 .4 .6
after 250 days 2.0 .6 i 5 .9 153
E. 7 Fol Glucose ) 25 {after 43 days 23.7 22.4 22,4 22.9 9253
after 250 days 18.0 17.0 17.8 17.6 16.8
F. Salf Cane sugar ¥ 25 {after 43 days 22.8 16.2 17.2 18.6 19.6
after 250 days 13.6 1.0 8.0 4.8 16.4
G. ¥ # Refined 40 {after 43 days 27.7 27.0 25.7 25.7 28.6
after 250 days 25.2. 2.4 3.0 3.0 5k
H. % % Refined 20 {after 43 days 1621 2.1 2.3 .0 3.4
after 250 days 1.0 0.1 0.2 0.1 1.0

a) Calculate the normality of the mashes which contained 0.1 per cent
of KHyPO,, b) Commercial grades were used for controlls.
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IVEEEND Y VEED, EREMERUKBESTHIEMEIC S & FLEI2 5
DT, BMEOE, FMTARE) VEERER, EFRBRICL -, THRDREE DRV, T0-nT
VE=YLERNOBEDL ATHOCIFECEL, ) VBKEN ) YL LT o=
= LONEBEE ANPLICER TR -1

FORERE (TAaBLE D) b, RO Z Lhbhb,
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2) ) CEKEHY UL N/100 TEPisdE N/10 i+ ¥ N/50 Ji= . N/100
SHULRBEEDL S Th 5B, o R
TaBLE I
~NF LY ORI ERIE R A
Eftects of Supplementary Phosphate (KH,PO,) on
the Fermentation of the Honey Mashes

X a5 ABEE O o Residual sugar conc. (%)
Density @) after 43 days after 250 days
Mash KH;PO,: 0 N/100 N/50 N/25 N/10 0 N/100 N/50 N/25 N/10
o ; =

A. Lotus 25 17.2 7.2 0.3 2.4 55 6.0 0.0 .0.0 6.0 0.9
B. Rape 25 5.9 19.5 1.9 2.9 3.9 46 3.9 0.1 0.2 1.0
C. Horse Chesnut 25 - 239 6:4 60 2.3 81170 L0 0.5 “0:6 1.0
D. Refined 25 175 3.7 *3+5 36 5.2 L0 0.2 0. 0.3 1.0
E. Glucose %) 25 #“e 23.4 2106 21.4 21,2 18.6/17.6 9.0 7.8 5.6 3,0
F. Cane sugar?) 25 24.5 12.8 13.7 17.2 16.8 17.8 0.2 0.7 2-8 3.0
G. Refined 40 26.6-27.5 23.2 28,0288 2.0 2.0 1.7-3.4 4.0
H. Refined 20 12.4 2.8 2.8 2.8 4.4 0.0 0.1 0.2 0.2 1.0

a), b) See TABLE II.

6. MR EWEORE

TaBLe II X0 TaBLe Il WHAL2 @D ~F IV IRT FUBPHEEC C bR K
W BCEEELRTV, Lﬁ»L%%@%’%ﬁ%@L< HLRD EBEERERNIR VB D, FO
foddE — 1y S CREFIH R ERRBEEYE L LTHAIRTVL 22 5 Th b, AKX
BrpL s veT I /MR SOV TRETRECTH LA, SERTEMLER TS F
Ui, 7NUVEE, 77 7T —EERE Bt X OBt O I Y BT 5 BRI ED
BaLbNo, BEL LCET FoEERS OC2 ##EL 30°Cc2 AMEE L-bO%
Avic, ‘ :

FELLTE, EEOI VY VBT v e =Y L% RIKED 0. 12, O b0 REE
B0 Yy F00t Y/ DECINZ, KEeMzTI Ve eI BHEEY 25% L LA — 7
L—7ic kb, 108°C, 10 Sfm#aRE L OC-2 0REEE% 3 2 DEICERE L C20°C ¢
MEfSE 10 His Lo 20°C B, JBIFHC X » CRIBBEY L b1, ARRARE,
BEROE mﬁ%%l%ébwmlﬁo&btoﬁéd1%1¢2H21Ekubbha%
g (TaBLE IV) 73”5{%@ b b, -

1) INOHEBEREWER LWINIREEENCcHLLIN, TOMBE, ~FIVOR
HC L VAT LA—RETRV, i, Thdk Y, OElcmRBaL Yy @A), F 2
@ PFOTE ILKEIEHATHY, AWE @ °7 FUE ® TERA CEST
HES, HHIY O OBAR Y BNzl L RELVEES Th D

2) KEpEMLLCET, 79, 77 v F-EERROIECEDTCHY, ﬁﬁ
27 P, TOIDLVBRELTHALEELIZDDDEMN, FENRZE LW,




TABLE IV
BEREDWHAFIMAR
Effects of Certain Materials on the Fermentation of the Honey
" Mashes containing 25 per cent of Sugars

K 4 s ®=OE 5 Residual_sug;\r c“o'nc. (%) _
— - Davs Com- G GB BR KE  AB®
Cstart ™ 73115 /3 1715 173 1/13 173 /13 173 1/150)
A. Lotus { 10 20.4 13.2 17.8 14.0 19.8 12.2 19.6 13.8 16.4 10.0 13.6
2000 15.3 4.7 7.0 0,112.2 5.0 14,9 1.3 8:6 L0 = B
B. Rape 100 .18.6 10.5 15.4 11.3 17.6 11.0 16.9 13.2 17.1 9.9 10.
200 5.4 0v3 3.8 02 1.1 Ie 1.2 L0 4.5 0.8 0.
10 21.0 11.0 17.0 12.4 18.8 12. 17.2 14.0 16. 4 10.2 11.
200 9.6 0.9

“10 19.1 8.2 10.8 10.4 10.8 8.6 9.3 8.4 10.2 10.0 10.
200 51 1.0 40" 0.4 1.0 1.0 1.0"'1.2 1.2 1.0 .
10 24.4 21.8 23.8 17.1 23.5 18.2 22.3 16.9 23.1 10:1 15.
A200 16.3 2.8 5.0 2.1 80 3.0 4.0 4.0 15.0 4.0 4.
2

9

{

C. Horse-chesnut
D. Refined -5 {
{

E. Glucose

17.2 23.2 10. 8 16.
1-0116:8 1.3 1.

10 24.3 18.6 20.6 16.4 22.0 15.3 20.

2
0
0
0
4
9.6 0.8 9.0 6.0 12.8 2.8 0.9 1.2 1.
6
0
2
0
3
200 17.2 11.4 14.0 0.6 15.7 8.1

W N O O = O DN W~ N

F. Cane sugar {
13:

a) GJ, Grape juice of Koshu variety ; GB, Grape broth, G] was inoculated by a wine
veast OC-2, iucubated for 2 days at 30° C, and autoclaved ; BR, Brandy residue,
GJ was fermented completely and evaporated it to 2/3 of original- volume ; KE, |
Koji extract of Bllg. 10° ; KB, Koji broth of KE as mentioned in GB ; b) 1/3 or 1/15 ‘
volume of ‘the mash was substituted by each materials without reducing final f
concentrtion, . ‘

7. EBEEESIO Y ENROLE |
1~ 6 DEFETREA— 17 L— T CIBEE L b0, PEOBERYERL T 1l
fitsotee Lin LEBEER B BRCITIbRBICIE, (BEWEXMX 5 L0Ehe, B I
BOBBRLETHE 05 Ak bbb, ERBEEEE LD, £ < OEFEIREIC F‘;
DITEEEEVE, SVEOBAIMATIOL LV 0, TRESLLTHAHETH Ll
Bo Tt TIBROERHLIROMBSC & OREHES 5oL RET L Ths < LEih B wk
a. REONE KOMKO I YHLTEL, RBEC 1oml o0 Lz FLS 0% 44T |
D, 2AX120°C, 15 HOFMHETA— b I L—T 20T, 2EKRA— I L—TErdd, BECEz |

L B LI, N

' i ] (A’ B, C’ D) ...................................... Eﬁg—“;;é%&t ch,f\tj 25% .
NETE POy, - riee=vssrmus s esase soupsisaehss swoosidins o d Srssnn 0.1%, HEIEE* 1% ;
BERE T S A vevereiorenn a5 2% EiE 0% - !

%A : KH,PO, 5%, K.HPO, 5% o . ‘

B : MgS0,-7H:0 3%, NaCl, FeS0,-7H:0, MnSO,-5H:0 % 40,12, -~ + f
CuS0,-5H:0, ZnS0,-5H:0, CoCle-6H:0 %« 0.01% ,

b. ERESR - - . LN A
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AR I Yo7 FuEEaEpis Huvic,

BRTF AL, SEBROBEERORVICHED LN TELNEI AL HICHIT,

—HIVoRDIET FoLr Ay, BERFTH AN cri®i 1 % 500 ml BEiRE 7,7 A2 21 200
ml FORELTCA~ I L—TCREL, 7 FUlEEEs 0C-2 »#H8 LT 30°C T 2 BRMiREH®E
L, SEENT3IHMHE Lcob LR LT, FRELEDC. Coboik 1ml ) 4907
DEEFEECTh -1 TOLOXFE UMK, FUAEYE LCHKER 2R 0N, 14T 2.5ml &
1A 1 AeH 2L 30°C C7 HHM@EREL, 3HERLIU T HBCEREY L b,

EERHRY 2.5ml Nz 7cd OWIERK 1 ml 24y 748, 1ALEz b0k 150 FOEMfgs
S AT Iy

EEFER (TABLE V) b, (RO Z Lavbinb,

- 1) ERoBEEY Iml M) TEEECSSTE L VIEORE, Gk, 7 FUERD
EREE, R 1 BRDINICES < TS 5,

2) A=t V—TRE-TMET S LBEERB KT 5, COERTEREEDD
LEDOEMELL, TLEWE B 27 VUMK B TRThEBZELL LWL,

3) 24FEEBMBIFAYMACh, HEEELHLLLACIRIRIE L, LirL,
e OBRENRER LS, CONBREBENDVLZOANREFLLZLEEHED
o, BEERSASVLETL, REEONRESL R, 7 FUBKOBE @ oPR
KRERELLF 2 B 0H&, BBV,

TaBLE V
HREEN T 3V KRB
Effects of the Size of Inocula on the Fermentation of the Honey Mashes

X4y s Residual sugar conc. (%)
Inocula veast ex. 2% o yeast ex.“O;%
hiéted unheated heated unheated
Mash  RR.* pH X109/ml 1.5 700 1.5 700 1.5 700 1.5 700
A, Totus 2.0 3. 6{after 3days 20.8 9.3 19.2 10.0 24.2 14.7 22.7 13.3
after 7days 1.3 1.8 %1 .3 196 I.% I7.2 1.8
B. Rape 95.4 3. 7{after 3 days 20.7 15.0 15.6 8.8 20.7 10.4 20.0 10.4
after 7 days &2 4.2 4.3 1.9 10:3 &5 9.3 2.0
C. Horse 25.0 3. 5{after 3 days 21.0 14.0 19.6 9.0 23.0 11.0 23.0 11.0
chesnut after 7 days 11.6 2.9 8.4 2.9 19.8 2.9 19.6 2.9
D. Refined 25.0 4. 7{after 3 days 20.8 22.6 28.1 12.8 23.8 14.8 22.2 12.8
after 7 days 24.6 3.0 18.8 4.2 14.3 2.1 3.0 1.6
E. Glucose 25.8 5. 8{after 3 days 20.9 12.8 20.8 12.4 25.3 17.4 25.0 15.1
after 7 days 13.6 0.0 13.1 0.0 24.5 5.0 21.9 3.2
F. Cane 2.2 5. 3{after 3 days 22.4 13.3 22.0 13.3 25.2 180 25.3 15.4
sugar after 7 days 18.1 1.2 6.3 1.0 23.3 9.& 23.2 7.7

* Refractometer reading representing an approximate concentration of sugar.
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