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Studies on Fermentative Processing of Apple Fruit

Part 9. Experiments with the Addition of Tomato Purée to the
Apple Juice in Cider-Making

By Hiroshi MASUDA, Noritaka SHIJO and Hiroyuki MURAKI

A tomato purée (Bx. 11. 5) was added to apple juice before fermentation in
the ratio of 10 and 25 per cent by volume, and the qualities of the resulting ciders
(C-10, C-25) were compared with the normal cider (C-0).

The fermentation of the apple juice bacame rapid znd vigorous. As the result,
the ciders gave reduced sugar contents. While the amounts of total nitrogen, free
amino-nitrogen and peptide-nitrogen in the ciders were increased considerably. By
paper chromatograph&, fifteen amino acids (i. e. aspartic acid, asparagine, lysine,
arginine, glutamic acid, serine, glycine, threonine, glutamine, ¢-alanine, tyrosine,
proline, valine, methionine and leucines) and one unidentified spot were detected
in the normal cider (C-0). Whereas i1t was observed that in the cider (C-25) two
amino acids (i. e. phenylalanine and AB-alanine) and one more unidentified spot
further appeared, besides the amounts of glutamic acid, glycine, threonine, ¢-alanine,
tyrosine and leucines were increased.

As for the organic acids in the ciders, citric, malic, lactic, succinic and glycolic
(?) acid were identified. Among these acids, citric and glycolic (?) acid were
found to be more abundant in the cider (C-25) than in the normal cider (C-0).

The results of the organoleptic taste-testing showed that the addition of 10 per
cent tomato purée gave a superior dry cider with rich body and no off odors, while
the addition of 25 per cent unfavorable.
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Tasee 1
Analyses of the Materials Used.

) Reducing Total Total Total
Material . .
sugars® sugars” acids nitrogen
g/dl g/dl meqfl g/l
Apple 7.74 10.90 80.1 0.22
juice :
Tomato
purée 6.71 — 243.8 3.29
a) As glucose. b) Reducmg sugars plus invert sugar formed by hydrolysxs

2. B & B

By R 80 kg A KBE, WL, Ao BCEMRLTRA 457 #BRE L/, ZhiE
SO, (A ZiMFRER S V) B AHER) 100 ppm M LIzDB, Tase T 1Z75RT 30D
W, FNRFEROD, 10, 25 85 OLE T FERBTIL, fifEs/va —2e2fvTse
PR M26% & e AL DB L ¢, BEAYNACHEMES LD, BEE LTULTF v
B OC-2 e, Ft v MELRBROE RS E 5L ATWDL, ([l 58 EsHE
DILHo7oDT, TDEFHRMUI, I0—M4BBICTZRENKTLI-OT, 8% /FoT
R 2 &7\, EEIC SO, 50 ppm N2 CE v icoH, B Lz,

Tape I
Practices of the Cider-Making

Material

cid e o ok S ; Racking®
ider  Applev Tomato Total ugaring tartere =
juice puree added volume Lees  Cider®

/A % by volume I kg l [ )
C— 0 15.00 = 15,00 3.1 2 0.2 0.8 15.8
c—10 15.00 10 16.50 3,55 0.2 2.2 15.6
C—25 15.00 25 18.75 4.12 052 5.4 14.0

a) K:S Os was added to give 100 ppm of SO,.

b) By adding crystal glucose to give 26 per cent of total sugars.
J A pure culture of a wine yeast (Sacch. cerevisiae OC-2).

d) The first racking was made after settling.

e) 50 ppm of SO; was added and bottled.
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(2) Paper chromatography (LUF P.C. tW&&EE) DFEE
WEEY T HOEBREIVT I/ BERRTHILEEMNELT, ROKBET P. C
1Tl 270
flapio B Y > 208 200 ml A, ERENE Amberlite IR-120(HZD, K\~ T Amberlite
IRA-410, (OH#) IR-120, IRA-410 DIHT4 KD » 7 i LT, FNENDRITEL
Gk, IR-120 t3okEetk, SM 7 » ==7/KCHEML, EHBRAZBEREL <7 2/
Rt e L, IRA-410 WokiE#, 1M 2ty -2 CEIRL, GHE»S IR-120 A
T Na Wb, BEBRGEL CTREREORCH T2k E L,
AL HFEAHE No. 50
BEGEERSLORBEALE « 73 /BICHL T,
n-7"%7—n : BEgE Kk (4 :1:2),
7x/ —n 7K (10: 2),
DRB AL L HZRT LA,
BREICH L T,
n-7'%/ —n o fEER K (4:1:2),
TR~ 28%7vE=77K 7k (80: 5 :15),
T —7v : EEE 7k (13:3:1),
Jx /=N 2 XB 27k (75: 1 :25),
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k7Y o nERE 5% F V) v a7 Y FORRREWE AV, TAABEERICH LT
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Tape I
Analyses of the Czders just Before the Bottle Storage

Cider® : C—O C—10 €. —25
Alcohol vol .9 13.0 14.7 14.3
Sugar-free extracts g/dl 1.32 1.80 2.1
Reducing sugars (as glucose) Vi 1.65 0.91 0.99
Fixed acids meq/l 84.12 73.45 95.45
Volatile acids (as acetic acid) g/l 0.48 0.37 0.39
Volatile esters (as ethylacetate) % ©0.20 0.23 0.19
Aldehydes (as acetaldehyde) mg/l 6 4 2
Total tannins N-KMnOjs ml/L 2.92 3.36 4.92
Total nitrogen mg/l 57 107 191
Free amino-N 7 8 15 24
Peptide-N Y 14 21 31
NH;-N y 3 3 6
pH _ 3.99 4.00 4.00
Color® [ Red 0.2 0.3 0.8

' Yellow 0.8 1.5 3.1

a) See Tapie II.

3. P. C & »HEHEROLLIR

HEEROF#ERY P C. ol o THEBELLER, Fig lkflRLcL S rs7a~v 7
7 LELN, FIE, 72V, U Y TR 2 2B IEBRASHER I NI AT Y 2 v L
ABRL REER 525 A » b (Fig.1,Spot No. 4) 2RAHE Nz, 7oL ThrERE
7 3~ VB THDINEME, BREROEN DD, BARKELTY 2 —VERIE TavverH?P
X oTAA AEDY) ¥y TRFMBIAEINTVADD, Wanme B L udA ¥V RE
DYy TRELDBIEFBREZINCny, ¥/ 7 wVER, Y2 VEICFESTD ARy +2ER
HHNDIs/mw 77 LbBHNL, BRREECET, BI'L bBEHLIIWXRd o,

EEOSE L ANTEE LI /n~ 77 0100nT, A¥y FOKEX, ZHEHENLD
HE Lo 2ATE, HRX (C-0) kT~ FEMX (C—25) Tk 7 vihik
LB ENARL, 7270 2 —VBBICHAMT A AR v P A ELTI S BHIEKT S
LD Thole, TOMDBIEDNTIIITEAEEALRDONEI o1z, 7T VEIL T
P2 ARDRGEELBRTHLHZ LARDLNTK DY, P PRMZX>TC 72>

b) In a Lovibond tintometer, with a 10 mun cell,
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Fig. 1. One-dimensional paper chromatograms
of the organic acids in the ciders, sprayed with 0.19 BTB or BPB.
Solvent 1, n-Butanol : Acetic acid : Water=4 : 1 : 2.
Solvent II, Ethanol : 28% NH,OH : Water=80 : 5 : 15.
Identity of spots : 1, Sulfuric ; 2, Citric; 3, Malic;
4, Glycolic (?); 5, Succinic; 6, Lactic acid.
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Fig. 2. Two-dimensional paper chromatograms of the amino acids in the ciders.
Solvent I, n-Butanol : Acetic acid : Water=4:1:2; Solvent I, Phenol : Water
=10:2;

Identity of spots : 1, Aspartic acid; 2, Asparagine; 3, Lysine; 4, Arginine;
5, Glutamic acid; 6, Serine; 7, Glycine; 8. Threonine; 9, Glutamine;
10, a-Alanine; 11. Tyrosine; 12, Proline; 13, Valine; 14, Methionine;
15, Leucines; 16, Pheaylalanine; 17, 8 Alanine; 18 and 19, Unidentified.
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TapLe IV
Organoleptic Taste-Testing of the New Ciders Obtaired

Bt o Panel® Total Ranki - K
ider: A B C D F P stene anking emarks

c—0 2 2 2 2 2 g 13 ) Thin
Cc—10 ! i i 1 1 1 6 1 Rich body
C—25 3 3 3 3 3 2 17 3 Off odors, dark color,

bitter taste

a) See TasgLe II.
bh) Figures show the ranking of thz ciders for each panelist,
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