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Studies on Fermentative Processing of Apple Fruit

Part 10. Thermal Treatment of Ciders
By Hiroshi MASUDA, Noritaka SHIJO and Hiroyuki MURAKI

Eleven ciders prepared experimentally in the previous papers, 1. e. a normal
cider, a series of ciders blended with up to 75 per cent by volume of grape wine,
two ciders enriched in nitrogenous compounds by the addition of tomato purée
before fermentation, and a cider sweetened by sucrose, were baked for 60 days at
60°C, and the results of the chemical analyses and the organoleptic taste-testing
of the treated ciders were shown in comparison with the corresponding untreated
controls.

Baking sherry-like beverage such as from grape wine could not be obtained
from any ciders, but a burnt smell could be somewhat given to the baked ciders,
especially in the presence of sucrose. These baked ciders were rather of blending
use with other wines or spirits.

It was just alike in the case of grape wines that the appropriate amounts of
volatile acids, volatile esters and aldehydes in these ciders were increased, while
that of fixed acids, tannins, coloring matters and nitrogenous compounds were

decreased by the treatment.
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TABLE I - a
Lffects of Baking on the Composition of Ciders

Cider No, 1®

Thermal treatment : None Baked®
Alcohol vol . 9% 13.2 12.4
Sugar-free extracts g/d!l 3.35 3.34
Reducing Sugars (as glucose) 7 0.70 0.64
Fixed acids (as malic acid) g/l 5.64 5.09
Volatile acids (as acetic acid) % 1.24 1.38
Volatile esters (as ethylacetate) mg/l 89 119
Aldehydes (as acetaldehyde) 7 48 75
Tannins NKMnOy mi/l 1.06 0.69
Coloring matters 7 2.65 1.67
Total nitrogen mg/l 10! 87
Free amino-N ” 29 13
NH;-N 4 0 1

pH 3.52 3.55
Coloro Red 0.4 0.8

Yellow 1.5 2.3
a) Prepared from an apple juice which was fermented with a wine yeast (Saccha-

romyces cerevisiae OC-2). For other practices see previous paper (Part 5),
An amount (1.87) of fortified (16 to 17°) cider was baked for 60 days at
60°C. in a 2 [ bottle.

b)

¢) In a Lovibond tintometer with a 10 »un cell.
TABLE ]1
Orgaroleptic Taste-Testing of the Baked Ciders
) Panel® Total )
Exp. No. Cider Treatment I'B—a *D-—é*% N Ranking® Remarks
| None 2 0 2 @2 10 2 Thin
! Ne.1 | Baked P21 11 2 8 1 Slight burnt smell
A Baked 5 5 &5 5 5 5 30 5 Thin
‘ W-75 Baked 4 4 4 4 4 3 93 4 Plane
7 1 W-50 Baked 3 33 3 3 4 19 3
W-25 Baked 2 1 2°2 2 2 i) 2 Sherry-like flavor
G Baked 2 1 1 1 1 7 1
[ C-0 Baked 3 2 23 3 3 16 3 Poor
3 ; C-10 Baked [ D R 7 1 Rich body
{C-25 Baked 2 3 3 2 2 1 13 2 Heavy
i j C-1 Baked 112 2 2 2 10 2
LC-2 Baked 2 2 1 1 11 8 1 Burnt smell

a) Figures show the ranking of the ciders for each panelist.
b) Among each experiment,
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TABLL :[ - b
Fffects of Bakzug and Added Grape Wine on the Composition of Ciders

Cider(A)  W-75® w- 500 W-250 VV:ne(G)
Thermal treatment: ————X —— — — ——- — —=
None Baked None Baked None Baked None Baked None Baked

Alc. vol . % 16.6 16.5 16.6 16.5 16.4 16.2 16.2 16.1 16.1 15.9
Sugar-free Ex. g/d/ 2.95 2.87 3.00 2.97 2.71 2.74 2.31 2.42 2.35 2.46
R.:S. 7 0.21 0.20 0.20 0.1% 0.18 0.17 0.1%9 0.18 0.18 0.18
F.A. meqfl 62.7 62.3 67.0 66.5 72.7 70.2 75.7 73.9 77.2 75.5
V.A. g/l 0.33 0.33 0.48 0.49 0.50 0.53 0.52 0.57 0.39 0.44
V.E. mg/l 180 114 110 108 95 112 60 76 57 84
Ald. 7 43 67 46 78 38 59 42 68 45 70
T. N-KMnO,ml/l 0.81 0.53 0.92 0.70 1.64 1.04 1.95 1.24 2.53 1.34
C.M. 7 3.94 2.87 3.98 2.84 4.21 2.92 4.24 3.02 4,45 3.17
Total N mg/l 73 66 79 75 88 82 97 93 121 112
NH.-N 7 6 5 8 6 12 11 13 10 19 13
NH;-N 7 2 2 2 4 3 4 2 4 4 4
Proline-N 7 0 0 43 43 80 80 120 115 165 150
pH 3.91 3.95 3.80 3.82 3.61 3.64 3.43. 3.50 3.32 3.46
c ) Red 6.7 0.9 0.8 1.1 0.9 1.2 1.0 1.3 1.2 1.5
olor
| Yellow 2.9 4.1 3.0 5.2 2.9 7.1 3.0 7.2 3.2 8.2

a) W-75, W-50, W-25: 25, 50 and 75 per ceat by volume of grape wine was
blended respectively. For other practices see previous paper (Part 1).
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Effects of Baking and Added Tomato Puree on the Composition of Ciders

Cider® : c—o C—1p C—38

Thermal treatment : None Baked None Baked None Baked
Alc. vol.% 16.8 16.8 16.6 15.7 16.6 16.4
Sugar-free Ex. g/d! 3.38  3.68  3.65 4.22  4.14  4.33
R.S. 7 1.53 1.49 1.00 0.95 1.03 1.10
F.A. meq/l 62.4 60.0 67.2 65.5 79.1 770
V.A, g/! 0.33 0.46 0.32 0.39 0.33 0.44
V.E. mgfl 104 171 92 109 95 129
Ald. Vi 32 87 23 71 23 100
i N.-KMnQ; ml/l  0.70 0.67 0.48 0.26 0.18 0.87
C.M. 7 0.62 0.25 1.07 1.03 1.65 1.58
Total N mg/l 57 47 107 - 97 191 198
NH.-N 2 8 6 15 12 24 20
NH;-N 7 2 7 3 5 6 -8
pH 4.0 4.05 4.00 4.14  4.14  4.15
Color{Red 0.3 0.7 0.7 1.1 103 2.2

Yellow 1.3 2.0 2.8 3.9 B 9.4

a) C-0, C-10, C-25:0, 10 and 25 per cent by volume of tomato purée was
added respectively. For other practices of cider-making see previous paper

(Part 9).
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Ciderw : (9 C—1 C =2

Thermal treatment : None Baked Baked
Alc. vol .% 16.6 16.2 15.7
Sugar-free Ex. g/dl 3.4 3.43 3.52
F.A. g/! 4.26 4.10 4.07
V.A. 4 0.84 0.92 1:10
VLE. mg/l 96 180 148
Ald. & 65 95 110
1, N.KMnOs ml/l 0.33 0.20 0.18
C.M. ” 1.74 1.44 1.67
Total N mg/l 76 72 68
NH,-N # 10 8 7
NH;-N 7 3 4 3
pH 3.91 3.94 3.90

(Red 0.7 1 1.
Lol LYeHO\\ 1.2 1.9 2.0

a) C, C-l, C-2:0,0 and 8 g/dl of sucrose was addzd re:pecnvely For other
practices of making see previous paper (Part 2).
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