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Artificial apple vinegar is not of as high quality
as genuine apple vinegar, yet it is consumed more largely for

several reasons:

1. It is cheaper.

2. It is more carefully handled and is a cleaner,
more sanitary, uniform product.

3. Cider vinegar is not always a highly flavored
product.

The cheaper artificial product has a greater de-
mand because the housewife is sure that when she buys it, it can
all be used. It has & uniform percentage of acetic acid, while

the cider vinegar, if made of poor apples, will have a low acig

content.

Selection of Apples for Vinegar. The selection

of varieties of apples for making the best vinegar is an import-
ant question. There is a difference in varieties and, generally
speaking, the one containing the highest per cent of sugar makes
the best vinegar. This does not necessarily mean the sweetest
apples, since the lack of acid and not the large quantity of
sugar makes an apple sweet.

The following table, as given by L. L. Van Slyke,
‘in Geneva Bulletin No. 258, shows the composition of apples.
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Anslyses of Juice

of Different Varieties of American Apples.

Variety of Apple Specific Solids Equivalent of Fixed Acid
Gravity Total Sugar as Malic
in Form of

B Invert Sugar

% % %
Baldwin 1.072 16.82 15.39 67
Belleflower 1.061 14.09 12,82 .58
Ben Davis 1.052 12.77 10.60 «46
Ben Davis 1.046 10.69 6.74 44
Gano 1.046 10.16 8.61 41
Gano 1.056 13.92 11.32 41
Grimes Golden 1.070 18.18 14.05 74
Jonathan 1.056 14.62 11.60 .32
Maiden Blush 1.051 12.70 9.99 .67
Northern Spy 1.052 13.77 9.77 .69
Red Sibverian Crab 1.070 17.34 11.83 <97
Rome Beauty 10048 11.37 8.70 <37
Wealthy 1.0567 15.26 11.64 .66
Whitney 1.060 14.16 11.39 .40
Winesap 1.065 16.45 13,34 .58
Yellow Transparent 1.049 11.71 9.76 .87

It will be seen from the above table that apples

have a wide variation in the per cent of sugar.

There has

been a great deal of complaintamong Missouri growers that they

could not make salable vinegar from Ben Davis apples.

The
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table shows why this is true; vinegar can be made from Ben Davis
apples, if the fruit and cider are both properly handled.

The following table shows the sugar content of the
same variety - Baldwin - at the different stages of ripeness.

Sugar in Baldwin Apple at Different Periods.

Equivalent of Total
Date Condition Sugar in Form of
Invert Sugar

0

August 7, 1899 Very green 8.11
September 13, 1899 Green 10.72
November 15, 1899 Ripe 14.87
December 15, 1899 Qver-ripe 14.85

The above table indicates that ripe apples are
the best for vinegar making, since the higher the sugar content,
the higher the acid content. The culls should be allowed to
ripen before they are made into cider or vinegar.

Method of lMaking Vinegar. Few Missouri orchard-

iste understand the process of vinegar making. They use dirty,
rotten, wormy apples, believing they will not influence and can-
not be detected in cider or vinegar. This practice produces a
mixture that is dreggy and muddy, and may fail to form vinegar.

The apples used for vinegar should be washed, carefully culled,

and rotten parts discarded. This will make a remarkable
difference in the character of the vinegar. Another very
common fault is the use of poor containers. The old custom

of putting sweet cider into the old vinegar barrel should at
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once be discontinued. In case it is necessary to use a barrel
that has previously been used for vinegar, thoroughly wash it and
then sterilize with boiling water. This is necessary since
other than acetic acid may beApresent which, if allowed to work in
the sweet cider, will neutralize the sugar (glucose, 06 H1206)
and prevent the yeast (zymase) from forming alcohol (2CoHE0H) ,
and carbon dioxide (2C0,).

Another common practice is to put "mother" in sweet
cider. This is also a very poor method, for the reasons given
above. It may in addition contain many different forms of plant
life that will delay or prevent the production of the alcohol from

the sugars.

The best container for sweet cider is a whiskey or
brandy barrel. These are usually free from detrimental varie-
ties of bacteria and other forms of plant life. If these are
not available, use the ones mentioned and sterilize as discussed
above.

The barrel should be filled from two-thirds to
three-fourths ftull, the bung hole left open or a cotton plug put
in; this is to allow yeast to "work", breaking down the glucose
and inducing a change to alcohol and carbon dioxide.

To the sweet cider is added a pure culture of yeast
media. This is the first step in the tramsformation of cider
into vinegar; it is allowed to act for about a month to six weeks.
The time required for this transformation varies with the temper-

ature and the use of yeast. Experiments conducted by the
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Colorado Experiment Stationl snow that cider, to which yeast was
added and held at 70O F, for one month, contains 7.25 per cent
alcohol, as compared with .1l per cent where the temperature was
45° to 550 F. with no yeast. Temperature alone is important.
They show cider exposed at 70° F. for three months contained
6.41 per cent of alcohol, while another lot held at 45 to 550 F.
required seven months to develop 6.79 per cent of alcohol.

The next step is converting alcohol into acetic
acid. The process is similar to the above except oxidase is
used in place of yeast.

The clear alcoholic solution is decanted and the
sediment discarded. To this is added oxidase (acetic acid
germs). The pure culture of oxidase is as ilmportant as the
addition of yeast. Experimental data® shows a high tempera-
ture also aids in the formation of this process. One lot of
hard cider, where no acetic acid bacteria were added, held at
65° F., at the end of six months contained 7.03 per cent acetic
acid; another lot held at 550 F. showed only 3.63 per cent.

The practice when the acetic acid has reached
4.5 to 5 per cent is to fill the barrel and plug it tight.

This checks the action of the acetic acid bacteria which are
aerobic, e nd also prevents the work of any other organism which

may deteriorate the quality of the vinegar.

2
* & Bul. 192, Colo. Exp. Sta.
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Evaporated Apples.

There is a steady and growing demand for e%hpn&{
rated fruits in both this and European countries. This is a
class of trade that cannot afford to buy the fancy box apples,
yet can and are anxious to buy "dried" apples.

The cull pile affords a fine place to get the
fruit for this purpose. The fruit must be properly cleaned
and diseased parts cut out.

The equipment for evaporating fruit is too ex-
pensive for the individual grower to establish a plant on his
place, but with organization a plant can be installed and this
product can be handled for a community. This will give a

profitable outlet for the cull fruit of & community.



SUIMMARY.

1. Poor methods of distribution, and not over-
production, are the indirect causes for the destruction of many
Missouri orchards.

2. Missouri growers must realize that success
of apple growing as a business is only possible when proper
methods of production and distribution are practiced.

3. Unless spples are properly grown, they are
not suitable for marketing.

4. Due to an ever increasing competition each
year by other fruit, the inferior grades of apples are in less
demand.

5. In starting a young orchard the operator
must select varieties that are adapted to the local soil, and
meet market conditions.

6. Missouri growers will eventually be forced
to adopt the best known methods of orchard management. The
sooner these important operations are generally practiced, the
greater in importance will apple growing become.

7. PFrult is a living organism and must be treat-
ed as such in all handling operations. It is not possible to
market, profitably, apples that have been bruised.

8. The lack of standardization in grading and

packing is the most serious drawback in marketing Missouri
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