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Research is continuing in this area. A poly-
nomial funection is being used to estimate the
coefficients to determine if it does a better job
when large variations in supplies occur. The
results of this phase of the investigation will be
included in a later report.

SUMMARY

‘With all the shortcomings of equation (5), it
explained over 95 per cent of the variation in on-
tree prices of Florida oranges during the past
11 years. A small number of independent vari-
ables were used to generate the estimated prices.
These were: (1) estimated production (supply)
as released by the Crop Reporting Service, Or-
lando, Florida; (2) personal disposable income;
and (3) nine seasonal shift (month) variables.
The function was complicated in that adjustment
to changes in the independent variables is dis-
tributed over several time periods and the de-
viations are correlated.

The short-run and long-run effect of a 1
per cent change in the quantity of oranges is a
1.44 per cent and a 3.2 per cent change in the
opposite direction in the on-tree price of oranges.

FLORIDA STATE HORTICULTURAL SOCIETY, 1963

The short- and long-run effect of a 1 per cent
change in personal disposable income is 1.22 per
cent and 2.48 per cent change in the same diree-
tion in the on-tree price of oranges. The adjust-
ment coefficient for changes in quantity is 0.45
and for changes in income is 0.50, which is the
proportion of adjustment taking place in time
period t.

The citrus industry can use the estimated
parameters to trace through the marketing sys-
tem the effects of alternative policies and pro-
grams. The price flexibility coefficient is usable
to the individual producers and processors in
narrowing the range in which bargaining takes
place in discovering the market price following
shifts in supplies. The resvlts given in this paper
are tentative and are likely to be revised as re-
search on this problem is continued.
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THE DEGREES BRIX & BRIX-ACID RATIOS OF GRAPEFRUIT
UTILIZED BY FLORIDA CITRUS PROCESSORS FOR
SEASONS 1958-59 THROUGH 1961-62

G. F. WESTBROOK AND E. C. STENSTROM
Division of Fruit and Vegetable Inspection
State Department of Agriculture

Winter Haven

The authors have from time to time reported
on the Brix and Brix-acid ratios of citrus fruits
utilized by processors (1, 2, 3). This new report,
which contains more recent and somewhat simi-
lar data to the .initial publication on grapefruit
presented at the 1956 meeting of the Horticul-
tural Society, was prepared at the request of
the Quality Advisory Committee of the Florida
Canners Association, and the brackets which were
selected for degrees Brix and Brix-acid ratios
were concurred in by that committee.

As in earlier reports, all information was ob-
tained from the inspectors’ worksheets, which are
standard forms used for recording analyses of

loads of fruit received at processing plants. For
reasons of simplicity, loads rather than boxes
were used as the basic unit in this tabulation.
The analyses of the individual loads were
punched on IBM cards, then the desired
data were extracted and grouped in re-
spective Brix and ratio brackets as follows:
Degrees Brix—Iless than 8.0, 8.0 to 8.49, 8.5 to
8.99, 9.0 to 9.49, 9.5 to 9.99, 10.0 to 10.49, 10.5
to 10.99, 11.0 to 11.49, 11.5 to 11.99, and 12
degrees and higher; and ratios—6.0 to 6.49 to 1,
6.5 to 6.99 to 1, 7.0 to 7.49 to 1, 7.5 to 7.99 to 1,
8.0 to 8.49 to 1, 8.5 to 8.99 to 1, and 9.0 to 1 and
higher. Each month was tabulated individually,
and the percentages of loads falling into each of
the categories for that period were caleulated.
The tabulations were drawn up so as to repre-
sent fruit received by all major processors, with
each day’s receipts for the months of October,
November and June being completely covered, and
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Table 1z Percant of Loads Meeting Various Degress Brix-Ratio Combinations
OCTOBER

1962-62¢  (4OL,395 Baxes) RATIO -
6,0-1  645=1  7,0-1  7.5-1 8,01  8,5-1 9.0-1%1Up
©Brix ‘Total
3,0 0.3% 045% 0.2% 1.0%
3,0 1.0 1 1% 0.3 0.2% k3
8.5 .3 343 2.2 1,7 0.8 10.3
9.0 0,68 3.9 7.7 Selt 1.6 0.9 2041
3 1.7 o1 743 3.5 23 0.3 22,2
10,0 0.2 2.1 5.8 6.8 ka3 1.2 1.0 2Lk
10,5 0.3 L9 5.3 L5 1.4 1.0 1.3
1.0 0.3 0.8 p Ty 0.7 0.5 0.3 Lo
11.8 0.2 [N Ouls 0.2 1.2
12,0 0.3 0.2 0.2 0.7
& Up
Total _ 1. 26.7% 2,95 19.i% 8. 3.8 100,
1960-61¢ (191,1au Baxes) RATIO
6.0-) _ 6e5=1  7a0-1  TFeS~l 8.0-1 B8.5-1 9.0-1&Up
OBrix Total
~8.0 Te5% T.4% 318 0.8% 0.2% 19.3%
8.0 19,0 133 3.1 0.3 3642
8.5 16,1 945 167 0.6 042 2843
9.0 0,38 6.4 2.3 1.6 1.3
9.5 0.2 2.1 0.6 0.2 3.1
10,0 0.2 Oy 0.8 062 1.6
1045 0.2 .2
11.0
11.5
12,0
& Up
Total 0028 1. 2.4%  33.3%  20.3% 2.2% 0.1t 100,0f
1959-602 (627,19‘1 Boxes) RATIO
Onl  6e5-1  7,0-1  7.5-1  8.0-1  8.,5-1 9.0-1&Up
©OBrix Total
-8.0 2.1% L.8% b3t 2.1% 0.6% 13.9%
8.0 6.1 114 1.5 he? 1.6 3.5
8.5 5.2 1.2 9.1 6.3 3.0 3h.8
940 1.8 341 Lo 1.2 1.5 12.3
9.8 0.3 0.7 0.9 S.6 0.k 2.9
10.0 0% 0.2 - 0.3 003 0.2 Pt
10.5 0.1 0.3 Ok
11.0 0.1 0.1
11.5
12,0
& Up
Total 0.2% 15,84 3,07 30,1F  15.7% 7.3% 100.CF
1958-59: (289,h17 Boxes) RATIO
) 6e5-1  7,0-1  7.5-1 8.0-1 8,541 9.0-1&Up
Brix Total
-8,0
8.0 Le9% 1.0% 0.6% 658
8.5 Sel 3.8 0ub 0.3% 0.2% 9e9
9.0 Lot 10.8 he3 1.2 [ 21.0
9.5 8.2 1.6 he? 2.1 0.9 Ol 2749
1040 08¢ 64 648 2.9 c.8 0.3 17.8
1048 1.3 2.7 545 1k 003 0.3 1.5
1.0 0.8 1.7 1.6 0.3 Gl LS
1.5 c.3 Ou 0.7
12,0 0.1 0.1 0.2
&

46,98 18.L% 5.7% 1.9% 0,8%

with each alternate day’s receipts being tabulated
for the heavy six months of the processing season.
In all, nearly 100,000 individual loads were tabu-
lated. Since this represents more than half of
all grapefruit received by all processing plants
during these seasons, statistical sample variation
is not a complicating factor.

The results of the tabulation of the 1958-59
through 1961-62 seasons are shown on Tables 1
through 9, with each table consisting of one
month for the four years. It had been anticipated
that this second report on grapefruit would in-
clude data for five seasons, but the exclusion of
the non-representative freeze years of 1957-58
and 1962-63 has limited the data to the four
successive seasons mentioned. Also, since there
is no specific current interest in any particular
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Table 2¢ Percent of Loads Meeting Various Degrees Brix-Ratic Combinations
HOVEMBER
1961622 (1,367,909 Boxes) RATIO
6s5-1  To0-1  7e8=1  Be0=1 8.5l 9.0-1&Up
Total.
«8,0
8.0 0.8 0a2% 0.5% 0.2% 1.0%
8.5 Oely 0.7 Ooly 0,58 0.3 o3
9.0 0,13 1.2 1.8 1.8 1.3 .8 740
9.5 3 2.6 2.7 2.6 Lk 0.9 11.5
10.0 0.1% 2.6 3.9 b9 3.1 1.k 0.9 16,9
10,5 0.8 34 56 Sol 3.2 13 0.6 20,1
11,0 0.8 3o 4e5 Lo 2.7 1.0 Ouly 17.5
1L.5 1.6 24! 3.0 2.8 1.0 0.3 0.2 o
12,0 1.9 33 o2 1.9 0.8 002 12.3
Total 16.8; % 2he 16. 728 438 100,
1960-612 (1,023,622 Boxes) RATIO
6e5=1  7.0-1 _ TeS=1 8.0-1 8,51 9.0-1& lp
OBrix Total
=840 143 1,88 1.0% 0,38 La5%
8.0 Le7 3.2 1.8 O 0.1% 1049
8.5 540 2.5 0.2 0.1 18.2
9.0 3.6% 140 Teb 1.3 046 0.2 27.8
945 7 9.1 beS 1.0 043 ol 2047
10,0 0,28 3.5 L0 2.0 0.6 0.1 104
10,5 [ X Tl 1.7 1.0 0.6 0.3 Se2
11.0 0.2 03 0.5 Ouh 0.1 0.1 0.2 1.8
1L5 0e2 0ol 0.1 Oal
12,0 253 0.1
&Up
Total o224  1ho3%  LS.8%  26.3% 9ahig 23% 0.7% 100,04
1959-50s (1,611!1,6213 Boxes) RATIO
655-1  7.0-1  T.5el  B,0-1 851 9.0-1 &Up
ORrix Totdl
8.0 0.6% 1.5% 1.7% 1.5% 1.3% 646%
8,0 2.8 LS 566 343 2.1 18.3
8.5 9 701 649 Sab Ll 28,9
90 0,24 2.9 646 649 L3 3¢5 24,2
9e5 0.2 .8 3.1 3.0 2. 1.5 12,0
10,0 02 1.2 1.6 1.0 0.7 0.7 Sels
10.5 0.3% 02 0.8 1.0 Ot 0.2 [ 3.1
1.0 0.1 0.2 0.3 0.2 0.3 13
1.5 0.1 0.1 0.1 043
12,0 0.1 0.1
& Up
Total 0% 1.0 15.F 25,88 25,72 17.8%  1h: 100,
1958-59= (1,264,572 Boxes) RATIO
64021  6.5-1  7.0-1  Fofel 8,03 8,51  9.0-1 & Up
OBrix Total
-8.0 0,1% 0.1% 0.
8.0 0.9 0.5% 0.2 1.6
8.3 2.0 1.0 Ouks 0.2% 0.1% 3.7
9.0 128 3.7 2,1 1.2 3 . X
9.5 645 6al 3ub 1.2 0.2 Ok 17.8
10,0 1% 1.2 8.5 3.1 11 0.3 0.2 2641
1045 16 8.6 bs6 2.6 11 0:2 0,1 23.8
1.0 3.7 L3 3.5 1.1 043 0.1 0.1 131
1.5 Lk pot 0.7 0.2 0.1 0 «0
12,0 0.3 0.3 0.2 001 0.1 12
& Up
Total  1LJ7% 33.5% 32.3% 1428 5.9 1.h% 1.0 100.0%

Brix-ratio combinations as there was at the time
of the 1956 report, no attempt will be made here
to study or to evaluate the data as was done
in the previous publications for grapefruit (1),
oranges (2), and tangerines (3). Those persons
who intend to make use of the data herein should
refer to those reports.

In addition to these special compiled data
which indicate the percentages meeting various
Brix and ratio levels, this Division routinely
tabulates and distributes seasonal summaries of
percent citric acid and degrees Brix by week
endings, including volume of movement, for all
fruit received at processing plants (4). This in-
formation is available to all segments of the citrus
industry, and published data for grapefruit will
not be repeated here. However, the monthly av-
erages for the four seasons involved have been
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Table 31 Percent of Loada Meeting Various Degrees Brix-Ratio Combinations

DECEMBER

1961-62: (1,Tok,579 Boxes) RAT IO
640-1 To5=1 _ 8.0-1 88

6o5-) __ 7s0-1 9.0-1 & Up
OBrix Total
-8.0 0.1% 0,14 0.2%
8.0 0.1% 0.1 01 0.3
8.5 0.2 0% 0,28 0.2 Qs 11
940 0.2 05 0.5 0.9 Ly 3.5
945 0.5 L.k 1.5 2.0 p ] 1.6 8l
10.0 0.1% 1la 2.0 2.7 244 1.5 1.7 .5
10,5 0.9 2,2 2.6 2. 246 1.5 LS 13.7
11.0 0.8 2,7 ot 3k 3.7 12 07 1648
115 1.7 2.9 3.7 3.2 Lok 0e7 0.5 1l
12,0 b 7.5 8.1 5e3 29 ., L8 Ouls 30.h
& Up
Total kX 164 22,78 19,1  15.7% 9038 8.l 100,
1960-61: (1,627,169 3uxes) RATIO
6u0-1  6o5-1 700=1  7e5-1 _ 8.0-1 B.5-1 9.0-1 & Wp
OBrix Total
-8.0 0.7% Oul% 0.b% 0,13 0.2% 1.8%
8.0 1,1 1.6 1.2 0.5 3 o7
8.5 3.2 243 Lol 0.7 Ot 749
9.0 0,18 3.7 8.3 542 1.8 0.6 0.3 20,0
9.5 7.9 10.4 L7 1.6 1.0 0.3 25.9
10.0 0.7 7e5 T Lo 1.1 0.l Ol 20,9
105 1.5 26 3.0 1.7 0.8 0,2 0.l 949
.0 047 1.2 1.3 0.8 0.6 0.1 0.1 L8
1.5 06 0.7 0.8 (%3 0.3 0.2 0,1 2.8
12,0 0,2 0.5 0.2 0.2 0l c.1 1.3
& Up
Total 3.82  2h,a% 36338 21,24 9.0% 3.6% 2.23 100,02
195960 (2,091,763 Boxes) RATIO
o 6,0=1 6u5n)  To0-k  7eS-1  B8a0=1  8.5-1  9.0-1 & Up
otal
-8.0 0.6% 113 1.7% 1.3% 2.2% 6.9%
8.0 1.8 246 3 2.k o4 11.8
8.5 3.1 503 Sely 4e3 2.6 2047
9.0 0% o9 6.3 5.6 3.8 3.6 246
9.5 046 2.7 Lot 35 2.3 1.8 15.5
10,0 07 1.9 2.7 2,0 0.7 0.7 8.7
10.5 0,1% 0.y 1.3 1.3 0.7 0.5 0.2 kes
1.0 0.1 0.3 1.1 0.8 0.8 0.3 0.2 3.6
11,5 0.3 0.8 03 0.5 0.3 2.2
12,0 0.1 Okt 0.3 0.2 0.1 1.1

&Up
Totel  0.28 2,88 18,8% 25,58 2u.0F 16,08  12.7% 200.0%

1958=59: (2,187,086 Boxss) RATIO
6e0=1

6o5=1 7401 _ 7o5-1 8.0-3  8.5-1 9,01 &Up
OBrix Total
-8,0 0.1% 0.1%
8.0 0,28 0.2 0. 0.8
8.5 0.7 0.5 0.5 0.2% 0.28 23
9.0 088 16 142 1.0 0.2 0.2 540
905 3.3 2.5 2.1 1.2 0.3 0.3 9a7
10,0 108 6.1 LS 34 1.5 0.5 0.3 17.0
10.5 3.8 9.0 6.1 3.8 0.9 0.7 0.1 2k
1.0 2.9 8.6 5.6 ‘3.0 0e7 54 0.1 216
1.5 2.3 4.0 3.2 1,5 0.6 0.1 0. 1.8
12,0 1.6 21 2.3 13 002 75
& Up
Total 11468 33.9% 26.7%  16.8% 7.0% 2.7% 1.3% 100408

graphically illustrated in Figure 1 for those per-
sons interested in averages only, but not in the
detailed breakdown in the following tables.
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Table 43

1961-0c: (2,146,
6,01

FLORIDA STATE HORTICULTURAL SOCIETY, 1963

JANUARY

475. Boxes) RATIO
751 8.0-2

Percent of loads Meeting Various Degrees Brix-Ratio Combinmtions

6o5=1 740~ 8.85-1  9.0-1 & Up
OBrix Total
~8.0
8.0 0.1% 0.1% 0.4 odi% 0.7%
8.5 01% 0% 02 01 0.1 0.5 1.0
9.0 [ 5% Ouks Oy 1.0 a7 1.9 Les
9.5 013 0.3 0.8 1.2 2.1 lel 3.2 8.3
10,0 0.3 0.7 17 2.3 2.2 2.7 3.9 13.8
10.5 0.8 143 2.9 3 3.2 2.8 36 18,0
110 Ll 31 34 2.9 2.8 1.6 1.7 1603
0.8 1.5 2,8 3.0 2,6 2,0 0.7 L 13.7
12,0 5.0 5.8 5.9 3a 2.1 0.8 0.5 23,2
&Up
Total 888 1he2% 18,28 16.3%  15.3%  10.6%  16.8¢ 100,08
1960-61x (2,391,011 Boxas) RATIOC
640-1 645~  7eOwl _ ToSwl _ 8e0=1_ BeSwl 9401 & Up
©Brix Total
-8,0 0%  0.1% 0. 0.2% 0.2% 0.1% 0.1% 0.9%
8,0 Ol 03 0. .7 0.5 0.2 0.3 2.8
8.5 1d 0.8 14 1.2 11 047 0.5 645
9.0 3.2 3.0 24 16 1 0u6 0.7 1246
9.5 5.0 6 3 2.2 1.2 0s7 Ot 1343
10,0 5,0 66 3.8 3 1.6 0.8 Okt 21.3
10,5 L8 L3 3 2.3 1.1 Ouks 0.2 16,7
1.0 245 2.7 2. 1.8 0.3 0.2 0.2 9.8
1.5 2,0 1.8 0.9 0.6 0.1 0ul o 5.6
12,0 15 .5 04 ol 0.3 0.2 b3
& Up
Total  25.6% 27.7% 18 9% 7e hood 2.9 2004
1959-60¢ (3,175,228 Boxes) RATIO
6s8-3  645~1 7,0-1  To5-1 8,0-1  B.,5-1 9.0l &Up
OBrix Total
-8.0 0.5%  0.9% 0.7% 1.2% 1.0% 3.4% 775
8.0 0,28 09 L6 2.3 1.9 1.0 2.1 10.0
8.5 Ouls 1.1 3. 3.6 2.7 24 21 15.4
9.0 0.3 L1 36 1.8 45 2.9 2.9 20,1
9.5 Qo2 0.7 246 3.9 2.7 2. 2.2 1.7
10,0 0.2 0.8 2,0 2.8 1.9 Lk L5 1.6
10,5 0.3 0.8 1.9 2.2 L4 0.8 0.9 8.3
11.0 0.3 0.8 .2 1.5 0.9 0.6 0.6 5.9
11.5 0.2 0.6 140 1.0 0.5 045 (31 he2
12,0 0.6 0.8 0.9 0u 0.3 0.1 31

1958-59: (3,425,130 Boxes) RATIO
6401  be5el  7s0-L  Te5=1 8,0-1 8.5-1 9.0-1 & Up
©Briz ‘Total
-3.0 0.1 0.1% 0,118 0.1% 0.1% 0.5%
8.0 0% 0. 0.1% 0.3 Ol Ol [N 0,9
8.5 0,2 Ok 0.5 0.k 0.7 Oaly 0.3 249
940 1.0 1.l 0.9 1 0.9 045 0.7 645
945 2.2 3.3 2.4 2.0 13 0.5 0.7 12,4
10,0 3.3 b7 La 2.5 pA 0.7 0.7 17.h
10.5 3.8 6.3 5e3 2.9 14 0.7 [ 20,8
1.0 3.9 L8 ol 2.6 12 0.5 0.3 177
1.5 2.5 3.8 2.3 1.7 1.0 0.3 043 1.9
12,0 23 26 24 11 0.5 0.1 0.2 9.0
& Up
Total  19.1% 27.2¢ 22.4%  15.0% 8.6% 3.9% 3.8% 100.9%
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Table 5: Percent of Losds Meoting Various Degrees Erix-Ratio Combinations Table 6t Percent of Losds Meeting Various Degrees Brix-Ratio Combinations
PEBRUARY : MARCH
1961-62s (2,352,737 Boxes) RATIO 1961-62: (3,838,656 Boxes) RATIO
84041 6o5=1  TeO<l  ToSel 8402  8,5-1  9.0-1 & Up 6o0v1  6uS=)  ToO=1  Te5-1 _ 8,0-1 8.5-1  9,0-1 & Up
Oprix Total ORrix Total
-8.0 -8,0 0.3 0%
8.0 03¢ 0.1% 0428 8,0 0.6 o
8,5 0.1% 0.3% 0,14 0.8 1.3 8.5 018 0.1% 0.2% 0.7 11
9.0 0.28 0. [ 0.2 0e2 17 2,8 940 0 0.3 R4 0e5 Tels 2.7
9.5 0.5 0.6 140 0.8 11 2.6 [ 9.5 0% 0.5 0.6 0.7 0.8 2.9 546
10,0 Oukif 10 1.2 1.3 1.2 p 4.8 U3 10,0 0.1% 0.3 0.6 1.1 1.1 1.2 Le3 8.7
105 o9 L 2.1 1.9 2.0 24k 3.7 154 10.5 048 0.7 0.8 12 1.3 15 5e3 b
1.0 0.7 2.5 2.7 2.7 2.2 1.7 2.7 16,2 1.0 0.6 1.5 L.k 1.8 2,0 149 542 ok
1.5 0.8 2.8 3aks 2.8 2.9 1.6 2.3 1646 11.5 1.0 1.2 2.2 2.5 2.5 242 L5 1601
12,0 bl 65 bub Lie6 3.3 2.k 2.3 2946 12.0 3.0 56 69 649 5.7 ha 68 3%.0
& Up & Up
Total _ 6s o9 16,63 o 12,7% 10, 23,08 200, Total 5026 9.k 12,64 b 13 205 32338 200,08
1560612 (2,102,153 Boxes) RATIO 1960-61z (3,462,926 Boxes) RATIO
6u0-1  BaS=l ToOel  7e5-1  8s0-1 8,5-) 9.,0-1&1Tp Ga0=1  6u5-1 T7o0-1  TuSel  840-2  8.f-1  9.0-1 & Up
OBrix Total ©Brix Total
«8,0 0428 0.3% 0.2% 0.1% 0,18 0.9% -8, 0.1%  0.1% 0.2% 0628 0.1% 0.6% 1.3%
8.0 0.1  0.25 Ok [X 0.7 ol 0.5 2.9 8.0 0.1% 0l 0,3 0.6 0.3 0.5 Wb o3
8.5 05 04 Ol 0.3 1.0 1.3 1. Sl 8.5 0.1 0.3 0.5 0.8 1.0 0b 2.0 53
940 1.7 1.5 1.5 1.1 1.3 1.0 1] 942 9.0 047 0.9 1.3 1 13 10 2.3 8.7
9.5 3.6 347 2.9 2.0 1.2 046 0.8 U8 9.5 1.2 2.4 3.2 1.9 15 1.3 2.l 13.9
10,0 by 61 LB 3.2 L6 0.5 0.8 21,9 10,0 LS 3.0 3.3 34 2.0 1.8 2.7 174
10.5 3.2 Se2 3.6 243 1.6 0.6 0.5 1648 105 1.0 2.9 344 2.5 1.8 0.8 244 8
1.0 2.3 3.3 21 1.6 1.0 Oals 0.3 1.0 1.0 0.8 1. 2.1 1.7 1.3 1.0 1.3 10,0
.5 1.7 2d 1k 1.0 Oy Ouls 0e3 Te3 1.5 0.7 2.8 248 1k 1.0 0.7 0.8 962
12,0 2.6 10 1.5 p 0.5 0.3 0.1 10.1 12,0 1.3 he2 Leb 2.3 1.5 0.9 13 1641
¥ & Tp
Total  20.6% 2668 18.8% 13438 9.58  5.6%  5.6% 100,08 Total T 17.7% 2148 15,68 11.9%  B.8L 7. 100,
1959-605  {3,424,163 Boxes) RATIO 1959-60:  {1,9i6,174 Boxes) RATIO
6a0<l  645=1 7402  7e5=1  8.0=1 B8eSel 9,01 & Tp 640-1  6e5=1 7o0-d _ To5=1  8.0-1 831 9,01 &Up
SBrix Totdl ©Brix Total,
-8,0 0%  0.5%  0.9% 0.6% 0.7% 0.9% 2.9% 6o6% -8,0 0.3%  0.5% 1.2% 0,73 18 ols 8a28
8.0 063 07 L3 1.5 1.5 1.2 2.1 8.6 8.0 015 0.5 0.9 2,0 1.5 1.5 Leb .1
845 0.2 0.7 1.7 24l 2.5 1.8 2.7 12.0 8.5 0.2 01 L2 2.1 31 2.9 6.8 16
940 0.2 08 27 3.3 27 2.0 ba5 1642 940 0.2 06 11 2.2 31 21 5.7 180
945 03 06 19 2,7 2.8 1.8 3.8 13.9 9.5 0.2 0.6 0.8 13 2.0 1.5 5.0 1Lb
10,0 Ol 07 1.7 244 1.7 1.5 2.7 10.8 10.0 0.2 Ol 0.5 PN 1.5 L L2 949
10.5 Ol 0.kt 1.2 242 1.9 1.2 2.0 940 10.5 0.2 0.5 0.5 1.0 1.2 1.k hel 8,9
1.0 0l 0.5 L2 2.1 Lok 1.2 2,0 8.5 11,0 02 O 0.5 0.8 1.6 Lok 2.5 1.9
.5 01 03 b 1.8 049 0.6 0.9 642 n.s 0l 0.3 0.7 0.9 0.7 1.8 L6
12,0 Ll L6 2.2 16 047 1.0 8.2 12.0 01 01 0.7 2.2 12 0.7 1.7 66
& & Up
Total 1.5 6,38 15,88 21,28 17.7%  12.95 2u.6F  100.0% Total  1.h%  3.6%  T.hE 35,08 16,78 1L.7% k1.2 1004
1958-59: (3,057,373 Boxes) RATIO 1958-592 (1,210,815 Boxes) RATIO
6o0-1  6af=1 7401  JeS«l  8.0-1 B.5el 9,0-1 & Up 660-1  6eBml  Te0=1  Te5~1  8a0-1 _ 8.3-1  9.0-1 & Up
OBrix Total ORrix Total
-8,0 0%  0.1% 0,25 0.2% 0.6% 8.0 0,1% 0% 0,28 0,28 0,28 O.F 1.2%
8.0 0.1% 02 0.2 0028 0.2% 0,3 0.7 1.9 8,0 [ 58 0ol 0.3 042 0.2 1.0 1.9
8.5 0.3 0.8 Oely 0.6 Ol 0.5 1.0 3.7 8.5 01% 0.2 0.5 Ouls 0.7 0.7 1.9 LeS
940 0.6 08 1.2 1k o7 0.5 1.2 (2] 9.0 0,2 06  1d 1.0 1.0 1.1 2.1 Tel
945 Ll 16 L 1.7 1d 11 L5 0.0 945 03 1.0 1.3 1.6 1.7 L 3 0.4
10.0 L7 29 3 2.8 13 1 1.5 1he9 10,0 0.7 2.0 2k 1.9 1.7 1.8 2.4 12,9
10.5 245 hel 1.5 3.1 1.8 1.2 0.8 18.0 10.5 0.8 2.1 2.9 31 2.2 1.3 1.8 Wk
11.0 240 hels be2 3.2 16 0.9 0.6 1648 11.0 0.8 2.4 2.9 L2 2.8 1.9 1.7 16,7
1.5 16 3.8 36 2. 1d 0.6 0.k 1348 n.s 0.6 2.2 2.6 3o 18 1.0 0,8 1244
12,0 L9 3.9 39 L7 1.2 0.8 Ouls 13.8 12,0 1.8 39 b3 %] 2.2 1.2 0.8 18.5

& &
To?&l 1.8 22,38 23.4% 17.14 9.9% 7026 8.3% 100,08 -rogﬁl 5035 1h.6% 18,25 20.4% 5% 1LOE 16,08 100408
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Table 7: Percent of Loads Meeting Various Degrees Brix-~Ratle Combinations

APRIL
196162 (2 J.56 OCl; Boxes) RATIO
645-1  Ta0<l  ToBwl 840~  B8.5-1 9,01 & Up
©Brix ‘Total
-8,0 0,13 0Lk 0.5
8.0 0,18 0.1% .22 0.1 0.9 1.3
8.5 0,28 0.1 0.2 1.3 1.3
9.0 0,13 0.k 0.3 0.2 Oy 3.1 1e5
945 05 0.2 0.6 0.2 0.9 0s9 Lo 8.1
10,0 0.7 0Oa 0.5 1.3 1.3 1.8 Lo 10.9
10.5 1.5 1.5 1,3 1.6 .7 1.9 6.9 16.h
11.0 1k 19 18 1.3 2,1 2.0 643 17,0
1.5 1.9 1.6 1. 1.3 2.1 1.3 L6 1h.2
12.0 2.3 3.0 3.8 2.7 3.0 3.0 8.5 25.3
& Up
Total 8.i% 8,32  8.6% Gobf 11,58  12.7% l1.6% 100!
1960-61: (2 162 929 Boxes) RATIC
6e3-1 _ 7e0-1  7.5-1 8.0-1  8.,5-1  9.0-} & Up
©Brix 'otal
-8,0 0.1%  0.2% 0,58 0,28 0% 1.3% 2.8
8,9 0% 0.2 0.8 0.8 1.0 0.5 2.1 o5
8.5 01 0.6  Oudi 1.0 1.1 1.2 ESY 7.5
940 0.3 1.3 1.5 1.6 Lk L2 3.3 10.6
9.5 1.1 1.3 2.6 2.6 2.1 1.7 Lo 15.9
10,0 1,0 2.3 2.7 2.3 1.6 1.9 ) 16,1
103 0.8 1.8 242 2.1 1.6 1.6 3.5 135
1.0 0.l pn 2.2 1.5 1.1 06 23 9¢5
1.5 0,2 13 1.5 1.h 1.1 0.8 1 7e7
12,0 0.2 2.0 3.1 2,2 1.6 1.0 1.1 1.2
& Up
Total Ba2% 12,88 17,28 16,03 12,88 10.6; 264} 100
1959-60 £8h0,177 nges) R 2 TI 08 B
Ol  6u5-1  7.0-1  TaS=l +0=1 5=l  9.0-1&Tp
OBrix otal
-8.0 0,1%  0.2% 0.7 1.0% 1.2% 0.8% 7428 11.2%
8.0 0.1 0.2 0.2 1.1 2.3 1.5 545 10,5
8.5 0l 0.3 0.2 1.7 3.0 347 745 167
9.0 0.5 0.5 0.7 1.5 1.9 2.2 9.0 16.3
9.5 1.2 0,8 1.0 0.5 11 1.6 7.2 13.4
10,0 11 0.8 0.7 1.k 0.5 1.6 6.7 12,3
10,5 1.2 Oli 0.3 0.3 Qa3 0.6 bk 745
1.0 0uds 0.1 0.2 0.2 Ouls 0.5 Led Se3
11.5 0.1 0.2 0.2 0.2 1.3 245
12,0 0.2 0.2 0.6 1.8 2.8
& Tp
Total b33 3.5% he2t 817 11,38 12,9%  55.2% 100.0%
1958-593 (2,315,578 Baxes) RATIO
6,0~1  645-1  7o0-1 _ Te5el  8.0-1
©OBrix
-8,0 9.1%  0.3% 0.3% 0.3%
8.0 0l 0.5 0ul 0.6
8.5 0,1% 0.3 0.8 1.7 1.1
9.0 Q2 06 1l 16 1.7
945 03 15 16 1.9 249
10.0 0.5 1.2 1.9 2.k 24k
10.5 0.5 146 2.2 2.5 1.9
11.0 o.h 1,6 2.0 2 1.7
1.5 0.3 0.7 1.3 1.3 1.7
1240 045 1. 2.8 2.6 1.3
&

e
Total 2,82 8,82 1he2F  16.3% 15463

Table 8: Percent of Losds Meoting Various Degrees Brix-Ratio Gonbinationa

HAY
196162z (1,285,1423 Boxes) RATIO
6a5=1  7.0=L  To5=1  B.0=1 8,5+1  9.0-1&Up
©Brix Total
«8,0 0.18 0.1% 0.1% 0,24 0.5%
8.0 01 0% 0. 0.2 0,25 0.9 1,6
8,5 %% 0.2 ol 0.1 2. 249
9.0 001% 01 . 0.2 0.7 0.5 L6 642
945 0.2 [B] 0.l X% 0.2 1.0 7.0 10.3
10,0 [ 0.5 Ol 0.5 0.8 1.1 8.4 123
10,5 L0 145 0.9 0.8 0.9 1.3 9uh 15,8
11.0 L1 1.5 Ll 1.5 1.2 1.7 9.7 1841
115 1.2 1.5 1.6 12 162 1.5 645 Uo7
12,0 21 2.3 2.6 2.0 2.0 1.3 Se3 176
& Up
Total 6.33 8,08 T.5% 7.0% 8.1% 8.72 o 1004
1960-61¢ (1,826,7.\1411 Boxes) RATIO
0wl  6e5ul  TO-1  7o5~1  8,0-1  8.5= 9.0-1 & Up
CBrix Total
-8.0 0,25 O 0.6% 0.7% 0.6% 2.0% 458
8.0 01 0.2 0.7 C.9 1.0 3.7 6.6
85 0,18 0.2 0.6 1l 1.3 1.3 Sely 10,5
9.0 01 0 0.5 L2 1.7 1.7 646 1.9
9.5 0.5 1.5 1.5 1.7 1.7 642 131
10,0 0.2 0.6 1.1 2.3 1.9 1.5 Te3 U9
10.5 0.l Ok 0.9 1.6 1.9 2.3 Se7 12,9
1.0 0.2 0.5 0.9 1.0 1.3 1.0 Sl 10.0
1.5 0.2 Dot 0.5 1 0.9 0.8 245 -8
12,0 Oi 10 1.9 1.3 1.6 340 942
&Tp
Total _ 0o9%  3alf  Te6% 13438 33.8% 3358  LT.5% 100,08
1959-601 (323,60h Boxes) RATIO
6o5=1  7e0=1  TaBel  BoO-l 8451  9,0-1 & Up
©Brix Total
-8,0 Ot 0.8% 1.9% 1.5 1.3% 6464 12,58
8.0 0.2 0.2 1. 3 1.5 549 97
8.5 Ol 06 0.6 1.8 19 2.1 646 137
9.0 p 0.8 17 1.3 Ll O 8.5 15.3
9.5 1.5 26 2.8 2.1 0.3 0.3 Toh 18.0
10,0 2.1 1.3 1.3 0.6 0.2 0.2 8.0 13.7
1048 1.7 11 0.8 0.6 0,2 0.2 5.6 10.2
11,0 0,2 Qs 0.k 23 31
1.8 0.2 0.2 1.3 1.7
12,3 02 1.9 2.1
& Up
Total T 7,68 8.2% 9.1% 6013 7o1%  53.9% 100,08
1958-59: (1,21;3,8;1; Boxes) RATIO
Boful  7uO-1  ToB~l  Bo0-1  8,5-1  9.0-1 & Gp
o] tal
8.0 0,25  Okd 0.8% 0.T2 0.6% 3.04 5.7
8.0 0.6 1.0 0.8 0.8 3,1 6.3
8.5 01 0.6 1.3 1.7 Lé 5.7 .0
940 0.5 0.2 1. 243 242 748 W
945 0.2 0.9 2.0 2.3 2.8 92 Py NN
10,0 018 0.5 1.1 0.9 1.5 1.9 66 124
10,5 043 0.5 1.1 1.l 1 1.3 540 104
11.0 0e2 0.7 0.8 1.2 0.8 1.1 Lel 9.2
1.5 0.3 0. 0.8 0.7 0a7 3.0 5e9
12,0 0.k 0.7 0.9 1.3 1.1 3.0 7.k
& Up
Total 063 3.4E 6485 11.1F 13,28 b 50.8% 100.0%
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Table 9: Percent of Loads Meebing Various Degrees Brix-Hatio Combinations

JUNE
1961-62: (791,688 Baxes) RATIO
6401  6u51 To0-1  7u5w) 801 8,541 9.0-1 & Up
©Brix Total
-8.,0 0.2% 0,24 0.6% 0.9%
8.0 0.1 0,13 1.0 1.2
8.5 0,15 0.2% 001 0.1 042 2.4 341
9.0 0.2 2 Oy Ouly 0.3 L0 545
95 0% 0.5 0.3 0.9 0.7 0.7 Se3 92
10,0 0e2 06 1.3 1.3 0.9 1.6 7o 13.5
10.5 O L2 18 1.6 1.3 1.6 10,9 18.8
1.0 06 1 2.3 1.5 16 1.2 9 18.0
.5 O 1. 1k 1.2 0.9 1.2 LeS 1.0
12.0 0.8 24k 3k 2.8 2.8 1.7 heo 18.8
& Up
Total 2.58 7,82 1i.JuE  10.0% 8.9% 8.6% 50,83 100402
1960-61: (883,590 Boxes) RATIO
60-1  6o5-1 Ta0-1  7e5-1  8,0-1 8.5-1 9.0-1%Up
©Prix Total
-8,0 0a3% 0.5¢ 2.0F 2.8%
8,0 08 0.3% 0.7 0.6 o .
8.5 0,k 0.9 1.1 10,5 12.9
9.0 0ok 0.3 0.7 Lo 13.0 15.8
9.5 0,28 Oub Ouls 1.0 16 13.5 17,1
10.0 0.2 Ot 0.6 0.6 1.5 10.9 a2
10,5 02 0.3 0.9 0.6 0.7 Tel 9.8
1.0 0l Ouk 0.7 0.7 0.8 6.2 9.0
.S [ 1.0 Ools Oy 3.9 (3
12,0 6 02 Ok 1.0 0.9 0,8 247 6.0
& Up
Total 095 2.8% 5.6% 6288 9.5%  Theld 100,0¢
1959-60: {86,615 Boxes) RATIO
Go0-1  655=1  7a0sl  ToZ-1  8.0-1  8.5.1 9.0-1&Up
OBrix Tot.
-8.0 1.3% 182 L% Te5%
8.0 1.0%8 8% Oaly 1.0% 5.0 8,2
845 . 10 1.3 1.8 bl 8.5
940 0ol Ouy 341 b 1.0 2.6 9o 2h43
945 2.2 el ok 2.2 1.3 9.3 23,8
10,0 [ 2.2 1.8 1.8 Ouls 75 1343
105 1.3 1.0 Ouls 1.0 1.8 Se5
1.0 0ul 0.k Ouks 1.8 3.0
115 1.0 1.0
12,0 L9 L.y

Up
Total 088  5.7% 12,58  12.5%  10.7% 8,98 1u8.9% 100,02

1958-59: (499,946 Boxes) RATIO
640-1  645-1  Tu0-1  T7o5=1  8.0-1  BeSel  9.0-1 & Tp
©Brix tal
=840 0.1% 0.5% 0.78 0.6% 6,12 8,08
8.0 0.2 1.0 1.0 648 940
8.5 0.1 0 Ouls 0.8 1l 9.9 12k
940 0.1 O 0ub 0.7 0.5 1l 13.8
95 0.% 0,3 0.5 1.0 1.2 1L§ 1.6
10.0 01 0.2 0.7 1.0 0.8 10,1 12,9
10,5 0.1 0.1 0,1 Okt 0.5 0.9 8.0 10.2
1.0 Ou1 0.2 003 0.7 0.6 6.8 8.7
1.5 0.1 0dl Do 0.3 37 L7
12,0 0.1 0.7 003 0.7 3.5 5.7

& Tp
Total 0,22 0.6%  1.5% bobit Te3% 8.1%  T7.9% 100.0%
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1961-62
196061 ----o-o-o--
1959-60 — — —— . Figure 1l.
12,0 -} 1958-59 o 12,0
Degrees Brix
n.o |- 11.0
10,0 1 10.0
9.0 - T T 4 9.0
";,; -
10,0 + 10,0
P
e /.
-~ P
e - i
9.0 -1 / L 9.0
‘Brix-acid ratlo //‘/
e
/'/
B T . ,’// 4 80
fe0 T T e el | | g 7.0
377 1,326 1,918 2,784 2,734 3,365 1,869 1,170 566
(One thousand boxes, ki year average)

Octe Nove Dece Jane Febe . April May June
VOGES-PROSKAUER POSITIVE YEASTS ISOLATED FROM
FROZEN ORANGE CONCENTRATE

D. I. MURDOCK terized as being similar to “buttermilk.” This

Minute Maid Company
A Division of The Coca-Cola Company

Orlando

One of the principal spoilage hazards in the
production of frozen concentrated orange juice
has been the development of off-flavors charac-

type of spoilage was first reported by Hayes (8)
and Murdock (18) in 1951. These investigators
were of the opinion that the bacteria responsible
were principally those organisms belonging to
the genus Lactobacillus. In 1954 Byer (6) de-
veloped a method for the detection of diacetyl
or acetylmethylcarbinol in frozen concentrated
orange juice. During that same year Hill et al.



