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Summary 

Evaluations were made of pectins extracted 

from peel, membrane, and juice sacs of Silver 

Cluster grapefruit during a two-year maturation 

study of this fruit. 

The pectins extracted from membrane were 

highest in yield, jelly grade, degree of methyla-

tion, purity, and relative viscosity, while those 

from juice sacs were lowest in yield, jelly grade, 

methoxyl content, purity, and equivalent weight. 

Peel extracted pectins were intermediate in most 

of these physical and chemical characteristics. 

The order of component parts of Silver Cluster 

grapefruit for jelly units, from highest to lowest, 

was found to be membrane, peel, and juice sacs. 

Grapefruit residue was found to be a better 

source of raw material for the manufacture of 

pectin than that from oranges. 

LITERATURE CITED 

1. Gaddum, L. W. 1934. The pectic constituents of 
citrus fruits. Univ. Florida Agr. Exp. Sta. Tech. Bui. 268. 

2. Kertesz, Z. I. 1951. The pectic substances. Inter-
science Publishers, Inc., N. Y. 1, N. Y. 

3. Poore, H. D. 1934. Recovery of naringin and pectin 
from grapefruit residue. Ind. Eng. Chem. 26: 637-639. 

4. Rouse, A. H. and C. D. Atkins. 1955. Pectinesterase 
and pectin in commercial citrus juices as determined by 
methods used at the Citrus Experiment Station. Univ. 
Florida Agr. Exp. Sta. Tech. Bui. 570. 

5. Rouse, A. H., C. D. Atkins, and E. L. Moore. 1962. 
Seasonal changes occurring in the pectinesterase activity and 

pectic constituents of the component parts of citrus fruits. 
I. Valencia oranges. J. Food Sci. 27: 419-425. 

6. Rouse, A. H., C. D. Atkins, and E. L. Moore. 1962. 
The occurrence and evaluation of pectin in component parts 
of Valencia oranges during maturation. Proc. Florida State 
Hort. Soc. 75: 307-311. 

7. Rouse, A. H., C. D. Atkins, and E. L. Moore. 1963. 
Effect of sub-freezing temperatures on component parts of 
citrus fruits with particular reference to the pectic con 
stituents. Proc. Florida State Hort. Soc. 76: 295-301. 

8. Rouse, A. H., C. D. Atkins, and E. L. Moore. 1964. 

Evaluation of pectin in component parts of Pineapple 
oranges during maturation. Proc. Florida State Hort. Soc. 
77: 271-274. 

9. Rouse, A. H., C. D. Atkins, and E. L. Moore. Sea 
sonal changes occurring in the pectinesterase activity and 
pectic constituents of the component parts of citrus fruits. 
III. Silver Cluster grapefruit. Presented at the 24th Annual 
Meeting of the Institute of Food Technologists, Washington, 
D. C. May 27, 1964. 

THE DEGREES BRIX & BRIX-ACID RATIOS OF ORANGES 

UTILIZED BY FLORIDA CITRUS PROCESSORS FOR THE 

SEASONS 1958-59 THROUGH 1963-64 

G. F. Westbrook and E. C. Stenstrom 

Division of Fruit & 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, 4). This new re 

port, which contains more recent and more exten 

sive data than the initial publication on oranges 

presented at the 1957 meeting of the Horticultur 

al Society, was prepared at the request of the 

Quality Advisory Committee of the Florida Can-

ners Association, and the brackets which were 

selected for degrees Brix and Brix-acid ratios 

were those recommended 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, al 

though the actual number of boxes utilized per 

tabulated month is listed, also. The analyses of 

the individual loads are punched on IBM cards, 

then the desired data were extracted and grouped 

in respective Brix and ratio brackets as follows: 

Degrees Brix—less than 9.0, 9.0 to 9.99, 10.0 to 

10.99, 11.0 to 11.99, 12.0 to 12.99, 13.0 to 13.99, 

and 14.0 degrees and higher; and ratios—less 

than 10.0 to 1, 10.0 to 10.99 to 1, 11.0 to 11.99 to 

1, 12.0 to 12.99 to 1, 13.0 to 13.99 to 1, 14.0 to 

14.99 to 1, 15.0 to 15.99 to 1, 16.0 to 16.99 to 1, 

17.0 to 17.99 to 1, and 18.0 to 1 and higher. Each 

month was tabulated individually, and the per 

centages of loads falling into each of the cate 

gories for that period were calculated. The tabu 

lations were drawn up so as to represent fruit 

received by all except the very small processors, 

with every alternate day's receipts for the months 

of November and March being included, and with 

every third day's receipts being tabulated for 

the principal six months of the processing sea 

son. In all, nearly 340,000 individual loads were 

tabulated. Since this represents more than one-

third of all oranges received by all processing 

plants during these seasons, statistical sample 

variation is not considered to be a factor. 

The results of the tabulation of the 1958-59 

through 1963-64 seasons are shown on Tables 1 
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Table It Percent of Loab Meeting Various Degroes Brix-Ratlo Conbinatlons Table 2 s Percent of Loada Meeting Various Degrees Brlx-H«Uo Combinations 

9. 

10.0 

U.O 

12.0 

13.0 

1U.0 

0.5* 0.5* 0.6* 

0.9* 6.0* 16.0* 21.7* 19.6* 13.lt* 8.7* 6.2* 3.0* U.5* 

Total 

5.8* 
29.2* 
33.7* 
22.5* 
8.3* 
0.5* 

1962-631 (1,613,31*3 Boxta) RATIO (Freoae Tear) 
-10.0-1 10.0-1 U.0-1 12.0-1 13.0-1 1U.0-1 15.0-1 16.0-1 17.0-1 18.0-1 k up 

oBrlx Total 

-9.0 0.1* 1.1* 1.6* 2.2* 1.0.1 0.7* 0.3* 0.2* 7.2* 

9.0 3.5 11*.8 13.0 7.3 3.8 2.1 0.6 0.5 0.1* 1*5.7* 
10.0 3.1 12.5 U.I. 6.1* 2.0 1.3 0.7 0.2 0.2 0.3* 38.1* 
U.0 0.8 2.7 2.3 1.0 0.7 0.3 0.2 8.0* 
12.0 0.5 0.3 0.1 0.1 1.0* 
13.0 

Ut.O 

Total 7.5* 31.6* 28.6* 17.0* 7.5* 1>.5* 1.6* 0.9* 0.3* 0.5* 100.0* 

1963-&U (5,650,712 Boxen) RATIO 
■7.0-1 18.0-1 & up 

-9.0 

9.0 

10.0 

11.0 

12.0 

13.0 

UuO 
It up 

Total 

0.1* 0.2* 0.8* 1.2* 0.7* 

03 11 26 32 29 
0.5* 0.3* 0.5* 

2.U* 1.2* 10.1* 20.2* 21,1** 16.2* -9.8* 5.9* 

Total 

U.9* 
Ui.6* 

25.7* 
29.2* 
18.7* 
6.U 

0.6* 

100.0* 

1962-63t (17,859,328 Boxos) 
-10.0-1 10.0-1 5.0-1 16.0-1 17.0-1 18.0-1 & np 

13.0 

Ut.0 

& tip 

Total 

0.3* 0.5* 0.6* 0.6* 0.5* 0.2* 0.1* 0.2* 
0.2* 1.3 2.7 3.1* 2.7 1.8 1.6 1.3 0.8* 1.6 

0.7 3.1 5.6 6.7 6.U 5.1 b.l 2.7 1.9 3.3 
0.9 2.5 lt.5 6.0 5.2 lt.li 2.9 1.9 1.2 1.8 

2.1* 8.0* Ui.7* 18.5* 16.6* 13.0* 9.5* 6.1«* U.I* 7.1* 

' Total 

17.'S 
39.6* 

10.0 

11.0 

12.0 

13.0 

Ui.O 

0.3* 
5.3 

11.9 

0.2* 

3.8 

6.3 

0.1* 

1.6 

2.5 

Total 

1.0* 

22.5* 
1*7.1* 
2lt.l* 

5.U 
0.2* 

5.1* 20.9* 2B.O* 22.3* 12.5* 5.6* 3.3* l.U* 0.6* 0.3* 

Total 

0.2* 

ftg 
8.0* 

0.1 0.2 0.2 0.2 0.1 0.1 0.9* 

2.U* 7.5* 18.2* 26.1* 20.5* U.6* 6.8* 3.8* 1.7* l.W 100.0* 

0.3* 
1.5 
2.U 

0.8* 

3.6 

7.1 

Lit* 
5.6 
9.8 

0.6 

0-1 lit.0-1 15.0-1 16.0-1 17.0-1 18.0-1 & « 

9.0 

10.0 

U.O 

12.0 

13.0 

lb.0 
4 up 

Total 

3.5* 6.5* 3.5* 
2.3* Ht.5 19.7 12.3 
1.9 5.b 6.6 5.6 
1.3 2.1 l.lt 1.2 

1.1* O.lrf 0.1* 

5.5* 25.5* 31*.3* 22.6* 8.2* 2.1* l.U 0.2* 0.1* O.W 

9.0 

10.0 

U.O 

12.0 

13.0 

U.O 

ToSl 

0.9* 0.2* 0.2* 0.1* 

1.8* 10.3* 25.2* 28.8* 17.lt 8.6* lt.lt* 1.5* 1.1* 1.2* 

Total 

15.1* 
5U.5* 
23.1** 
6.9* 
0.1* 

00.0* 

19.U* 
50.6* 

20.1* 

1.7* 
0.1* 

oBrtjc 
-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 

li*.O 

4up 

Total 

1959-60 £ 

OBrlx 

-9.0 

9.0 

10.0 

12.0 

13.0 

ll*.O 

0.6* 

1.2 

1.2 

1.1 

0.2 

1*.3* 

(10,336, 
-10.0-1 

0.3* 
0.8 

O.lt 

0.9* 
U.5 
3.6 

3.5 
2.U 
0.1 

15.0* 

,1*26 Box 
10.0-1 

0.8* 

1.3 
1.6 

1.2 
0.2 

1.5* 
7.9 
7.0 

5.8 

3.U 
O.U 

26.0* 

es) 
U.0-1 

1.7* 
It.l 

g 
0.2 

1.1* 

6.3 
3.5 
0.3 

26.3* 

2.7* 
6.3 
7.0 

2.1. 
0.2 

O.lt* 

3.U 
U.7 
U.9 
2.3 
0.2 

15.9* 

R 

2.2* 
5.3 
6.6 

1.9 
0.3 

0.2* 

a 
2.9 
1.0 

8.0* 

AT I 0 

1.6* 

3.2 
3.8 

l.tt 
0.3 

0.6* 

1.0 

1.1 
0.6 

3.3* 

15.0-1 

Li* 
1.9 

2.1 

0.9 
0.2 

0.2* 

0.2 

0.3 
0.1 

0.8* 

16.0-1 

0.7* 

1.1 

1.2 

0.5 

OJ.* 
OJ. 

0.2* 

17.0-1 

O.lt* 
0.6 

o.5 

0.2 

0.2* 

.0.2* 

16.0-1 & 

0.2* 

0.5 
O.li 

0.1 

U.1* 
25.0* 

29.2* 
26.1* 

lit.ll* 
1.2* 

100.0* 

up 

Total 

U.li* 
2U.6* 

27.7* 

U.I* 

l.ll* 

2.li* ?.b* 15.6* 23.8* 21.1* 13.5* 8.1* it.U* 2.2* 1.5* 

-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 

1U.0 

0.5* 
5.3 

13.1 
5.9 
0.6 

0.1 

0.8* 

io.5 
16.7 
7.1 
0.7 

0.1* 

7.0 

U.U 
5.1 
0.6 

0.2* 

2.1 

a 
i.i* 
1.3 
0.7 
0.2 

26.2* 

1*8.5* 
21.2* 
2.14 
0.1* 

25.5* 35.8* 2U.2* 9.6* 3.3* 1.0* 0.1* 0.2* 

10.0 

U.O 

12.0 

13.0 

U..0 

0.1* 0.2* 0.3* 0.2* 0.1* 

li 
0.6* 

1.5 
2.3 
1.0 

0.2 

O.lt* 

0.7 

0.9 

0.3 

0.1* 

O.lt 

0.3 
0.1 

0.1* 

0.1 0.2* 

0.9* 
10.7* 
29.0* 

36.1* 
20.1* 

3.2* 

0.9* 0.2* 0.2* 

through 8, with each table consisting of one month 

for the six years. It had been anticipated that 

this second report on oranges would include data 

for only five seasons, but the non-representative 

freeze year of 1962-63 has been tabulated for 

information purposes, at the request of the in 

dustry committee. However, since there is no 

specific current interest in any particular Brix-

ratio combinations as there was at the time of 

the 1957 report, no attempt will be made here to 

study or to evaluate the data as was done in the 

original publications for grapefruit (1), oranges 

(2), and tangerines (3). Those persons who in 

tend 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 (5). This in 

formation is available to all segments of the citrus 

industry, and published data for oranges will not 

be repeated here. However, the monthly averages 

for the six seasons involved have been graphically 

illustrated in Figure 1 for those persons inte 

rested in averages only, but not in the detailed 

breakdown in the following tables. 
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Tablo 3»- Percent of Loads tooting Variouo Degrees Brix-Rotlo Combinations 

J AM PART 

Table Ut Percent of Loads Meeting Various Degrees Brlx-Ratlo Conbinations 

t (8,857,609 Boxes) RATIO 
-1O.(M. 10.0-1 U.0-1 12.0-1 13.0-1 lb.0-1 15.0-1 16.0-1 17.0-1 lfi.0-1 & up 

0.2* 0.52 0.2% 0.7 
o.i* o.i* 0.1* 0.1* 

0.6 

1.5 

S 
23.1* 
27.1* 
21.62 
9.2* 

& up 

Total 8.72 7.02 

1962-63* <17,5b7,Ob7 Box 

oBrUt " 

9.02 

so) 
11.0-1 

15.72 

12.0-1 

19.22 17.1* 

RATIO 

10.22 5.62 3.12 b.U2 100.02 

(Freese lew) 

Total 

1O.0 

11.0 

12.0 

13.0 
a 

o.W 
3.7 

10.1 

u.o 

3.5 
0.5 

1.72 
11.22 
28.32 
35.62 
17.92 
b.62 
0.52 

Total 

1961-621 

oBrix 

1.62 3.92 

(17,699,098 Box 
-10.0-1 10.0-1 

U.72 

es) 
U.0-1 

7.52 

12.0-1 

9.92 

13.0-3 

11.7* 

R A T I 

L lit.O-] 

0 

12.02 

J5.0-1 

10.72 

16.0-1 

8.82 

17.0-1 

29.22 

18.0-1 & u 

100.02 

p 

Total 

9.0 

10.0 

U.0 

12.0 

13.0 

Ui.O 

0.1* 

o.b 
1.5 
2.7 
1.3 
o.U 

0.1* O.U 0.1* 0.1* 

1.1 1.3 1.0 0.6 

5.1 5.5 3.5 2.1 
8.3 8.1 5.3 3.5 
b.8 b.7 3.2 1.8 

Total 

1960-olt 

OBrlx 

6M 7.12 

<l5,22O,b6b Boa 
-10.0-1 10.0-1 

lb.O* 

»a) 
U.0-1 

20.82 

12.0-1 

20.82 

. R 
13.0-1 

13.7* 

A T I 0 

8.b* lt.32 2.12 2.1*2 100.02 

Total 

10.0 

U.0 

12.0 

13.0 

UuO 

& up 

0.72 0.92 0.82 0.62 o.b* 0.22 0.12 

0.22 
O.It 

0.1 

3.92 
19.92 
29.22 
31.52 
13.72 
1.82 

Total 

1959-601 

oBrix 

bO* 10.22 

(15,036,600 Bo: 
-10.0-1 10.0-1 

20.02 

ces) 

25.62 2O.b* U.0* 

RATIO 

li.82 

15.0-1 

2.52 

16.0-1 

0.72 

17.0-1 

0.72 

18.0-1 & 

ioo.o2 

Total 

10,0 

U.0 

12.0 

13.0 

UuO 

k up 

0.12 0.52 
0.3 0.9 

0.3 X.3 

0.32 
l.lt 
3.0 

ts 
3.0 

0.6 

o.b* 
2.3 

U.5 

a 
2.9 

0.5 

0.3 
2.0 

b.b 

li 
1.8 

0.3 

l.b2 
8.82 
20.22 
25.82 
27.b2 
13.92 
2.52 

Total 

1958-591 

°Brix 

0.92 

(13.357 

3 .72 

1 Bex 

9 

es) 

.72 16.72 21 .52 19.1* 

I AT I 0 

13.5* 

15.0-1 

7.0* 

16.0-1 

3.82 

17.0-1 

b.12 

18.0-1 & 

100.02 

22 Total 

9.0 

10.0 

U.0 

12.0 

13.0 

U0 

0.5* 0.62 0.62 0.32 0.2* 0.2* o.i* 

3.82 10.22 19.22 25.62 a.82 10.6* 5.12 2.22 0.82 0.52 

2.52 
12.72 
28.92 
35.b* 
17.52 
3.02 

100.02 

1963-6l*t 

°Brlx 

-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 
Ui.O 

U up 

Total 

(5,556,188 Qox< 

0.7* 

2.3 
2.3 

2.5 
1.6 

1.3 

10.7* 

2.li2 
5.1 
3.8 
3.6 
3.0 

2.5 

2O.b* 

a) 

1.62 

H 
a 
3.0 

17.82 

0.7 0.62 0.6 

9.32 8.02 5.hi 3.02 2.72 

Total 

ii 
22.72 
22.U* 

19.22 

100.02 

1962-63: (6,823,791 Boxes) RATIO (Freei 
-10.0-1 10.0-1 U.0-1 12.0-1 13.0-1 114.0-1 15.0-1 16.0-1 17.0-1 16.0-1 & up 

°Brijc 
-9.0 3.72 2.72 0.92 0.2* 0.1* 

5.7* 21.7 
10.0 

u.o 

12.0 

13.0 

Di.O 
4 

10.1 15.U 
3.3 2.6 1.0 

0.8 

0.5 

0.1, 

0.3 0.2 

0.5 0.6 0.5 

0.1* 

0.22 0.12 0.1* 0.2 
o.U 

li 
o.b 

0.2 0.5 

Total 

7.62 
39.U2 
32.02 
10.1* 

b.3* 
3.92 
2.72 

Total 

1961-621 

19.7* hh.Ot 

(13,703,668 Box 
-10.0-1 10.0-1 

18.3* 

es) 
U.0-1 

5.b2 

12.0-1 

3.02 2.72 

RATIO 

13.0-1 ltt.0-1 

2.1«2 

15.0-1 

1.6* 

16.0-1 

1.12 

17.0-1 

1.62 

18.0-1 & v 

100.02 

p 

Total 

10.0 

U.0 

12.0 

13.0 

1U.0 

0.22 
1.5 
3.2 
3.8 

2.3 

0.12 
0.7 
1.8 
2.0 

1.2 

0.1* 

0.5 
0.9 

1.3 
0.7 

0.2* 

0.7 

1.5 
1.7 
0.9 

12.22 
25.12 
32.82 
2b.l2 

Total 

1960-611 

OBrlJC 

5.b* 

(12,02] 
-10.0-1 

8.6* 

L,971 Box 

10.0-1 

U.72 

ss) 
U.0-1 

16.02 

12.0-1 

17.7* 15.3* 

RATIO 

13.0-1 lii.0-1 

U.O* 

U.0-1 

5.82 

16.0-1 

3.5* 

17.0-1 

5.02 

18.0-1 & 

100.02 

-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 

lb.0 

& up 

Total 

0.12 0.7 1.22 1.1 0.92 0.72 0.62 0.22 

0.3 1.3 2.5 3.3 3.0 1.8 0.9 

1.62 6.52 15.12 22.62 22.22 lb.52 9.02 b.32 2.32 1.92 

0.22 
o.U 

0.7 
0.8 

0.2 

0.22 
O.U 

o.5 
0.7 
0.1 

O.U* 

5.92 
16.9* 
29.22 
33.02 
13.82 

1959-601 (8,882,169 Boxes) RATIO 

10.0 

U.0 

12.0 

13.0 

Ui.O 

& up 

0.32 

U.6 

5.7 
2.7 

If 
3.0 

U.O 

U.I 
1.8 

If 
2.b 
3.3 
2.5 
0.9 

0.22 
0.7 

2.0 

1.6 

0.5 

0.12 

O.b 
0.9 
1.2 
1.2 

0.3 

0.22 
0.7 
1.1 

1.5 
1.2 
O.U 

O.U* 

5.b2 
12.22 
17.62 
ZU.6* 

26.92 
12.92 

Total 5.92 9.52 

1958-59t (12,Ob9,237 Bos 
-10.0-1 10.0-1 

U.32 

ea) 
U.0-1 

15.72 

12.0-1 

17.22 

R 

13.0-1 

lb.b* 

AT I 0 

lb.o-1 

10.U* 

15.0-1 

6.U2 

16.0-1 

b.12 

17.0-1 

5O2 

18.6-1 & 

100.02 

Total 

10.0 

U.O 
12.0 

13.0 

Ui.O 

0.2* 

o.5 
1.0 

0.1* 
o.s 

1.1 

1.1* 
5.b2 

15.1* 
26.6* 

6.2* 12.0* 16.52 2O.b* 16.52 10.72 5.6* 3.2* 3.52 
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Tablo 6r Percent of Loads Meeting Various Degrees Brlx-Ratlo CocbinatloM 

APRIL 

1.8* 

a 
1:1 
0.6 

1.7* 
6.5 
6.U 

a 
0.5 

0.7* 
1.9 

a 
0.7 
o.U 

0.2* 

0.6 

0.7 
0.6 

0.3 
0.2 

£.0-1 & up 

0.3* 
0.5 
0.3 

Total 

6.5* 

30.7* 
23.U* 
U.2* 

3.7* 

1963-6U* 

°Brl* 
—9 0 
9.0 

10.0 

U.0 

12.0 

13.0 

1U.0 

(9.UU9.36U Boxes) 
40.04 10.0-1 U.0-1 

0.1* 

0.1 

0.1* 

0.3 
0.3 
0.2 

0.1 

0.1 

oa* 
0.8 
0.8 

1.2 

.0.9 
O.U 

12.0-1 

o.U* 
1.9 

g 
3.3 
1.0 

RATIO 

13.0-1 lit.0-1 

0.U* 
3.8 
9.2 

!>«8 
X«6 

0.5* 

8*7 
SO 
1.3 

15.0-1 

0.3* 
2.0 

B 
2.3 
0.6 

16.0-1 

0.1* 

0.9 
1.2 

1.2 
o.e 
0.2 

17.04 

0.3* 
0.2 

0.3 
0.2 

0.1 

16.0-1 It up 

0.1* 
0.1 

Total 

1.9* 
13.6* 

28.9* 
31.5* 
18.8* 

5.3* 

Total 

1962-63t 

OBrlx 

3.U* 12.5* 

,177 Box. 

22.U* 25.U* 21.8* 

I 

9.1* 

t A T I 0 

2.6* 1.3* O.U* 1.1* 

(Fr« 

100.0* 

lexe Tear) 

0.2* 1.1* U.2* 17.0* 31.1* 27.6* 13.1* UJt* 1.1* 0.2* 

1962-63J (6,3U1,6O1 Boxes) RATIO 
-10.04 10.0-1 U.0-1 12.0-1 13.0-1 1U.O-1 

a a 

-9.0 0.8* 1.5* 
9.0 1.7* 10.1 12.2 

10.0 3.7 

U.0 1.9 

12.0 0.5 
13.0 0.2 0.1 0.1 0.1 0.1 

lit.O 0.1 0.1 0.1 O.U 0.1* 

& up 

Total 7.8* 30.5* 32.2* 18.2* 7.U* 2.5* 0.9* 0.2* 0.1* 0.1* 

0.1* 0.1* 0.2* 

||2 7* 

12.7* 
3.1* 
0.6* 
0.6* 

10.0 

U.0 

12.0 

13.0 

1U.0 a 

If 
12.5 

3 

15.0-1 16.0-1 17.0-1 

0.2* 

a 

(Free»e Tear) 

^^ Total 
1.2* 

oa* 18.3* 
Uo.U* 

0.1 22.6* 
10.0* 

0.3* 

1:1 

iu.o 2.U 

0.8* 

3.5 U.2 
2.9 3.U 

0.1* 0.1* 

1961-62t (5,eoU,U06 Boxes) RATIO 
40.0-1 10.0-1 U.0-1 12.0-1 13.0-1 lit.0-1 15.0-1 16.0-1 17.0-1 18.0-1 & up 

°Brlx Total 

0.3* 
0.1* 3.U* 
0.2 0.1* 0.1* O.JJS 10.2* 

2.5 1.3 0.8 0.5 0.3 0.1* 0.U 17.2* 
0.9 0.6 0.5 0.8 20.2* 

0.8 1.3 23.6* 

-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 

2.U 
U.2 
3.U 

0.1* 

a 

Total 

1961-62: 

OBrlx 

0.1* 2.8* 

(9,852,27U Boxt 
-10.0-1 10.0-1 

U.2* 

a) 
U.0-1 

22.9* 

12.0-1 

31.3* 

13.0-1 

22.2* 

I AT 10 

1U.O4 

7.6* 

15.0-1 

1.7* 0.2* 100.0* 

Total 

lt.2 3.U 3.0 1.8 1.1 1.0 25.1* 

10.0 

U.0 

12.0 

13.0 

iu.o 

oa* o.2* 0.7* 0.8* 

6.3 
10.1 

0.9* 0.3* 0.1* 

Total 11.8* 19.7* 18.8* 16.0* 10.9* 7.2* 5.3* 3.U* 2.U* U.5* 1.6* 6.3* 16.5* 28.7* 26.0* 13.9* 5.0* l.U* O.U* 0.2* 

-9.0 
9.0 

10.0 

U.0 

12.0 

13.0 

1U.0 

4 up 

Total 

0.2* 0.2* O.U* 0.2* 

2.7* 10.0* 17.7* 15.lt* 1U.1* 12.6* 10.7* 6.hi U.2* 6.2* 

Total 

o.u; 

6.5* 
16.3* 
13.6* 

IU.O* 
27.5* 
21.7* 

°Brlx 
-9.0 

9.0 

10.0 

U.0 

12.0 

13.0 
IU.O 

0.7* 
0.8 

0.6* 
U.6 
5.0 

2.6* 

1U.U 
12.5 

3.0 

13.1 
13.1 

Total 
0.2* 

0.2* 7.8* 

0.8 0.1* 38.8* 

0.7 0.1 0.1* 36.5* 
0.3 U.7* 

o.i o.o 1,1 i.z u.o 0.2 0.1 0.1 0.1* U.I* 

0.2 0.2 0.2 0.3 0.9* 

2.2* 13.6* 3U.8* 3U.2* 12.1* 2.5* 0.3* 0.2* 0.1* 100.0* 

OBrlx 

-9.0 

9.0 

10.0 

U.O 

12.0 

0.5* 
3.8 

2.2 

0.5* 
U.l 

12.7 
8.2 

3.8 

0.2* 
U.6 
9.6 

5.8 
3.6 

0.1* 

1.6 

3.9 
3.8 
3.0 

If 
1.7 
2.1 

0.3* 
0.5 
0.8 

11.1* 31.0* 26.5* 16.6* 8.1* 2.7* 2.0* 1.0* 0.31 0.7* 

Total 

0.8* 

U.3* 
32.0* 

2U.U* 
17.0* 
io. n 

3.6* 

.00.02 

°Brlx 

-9.0 

9.C 

10 «0 

U.O 

12.0 

13.0 

IU.O 

4 up 

Total 

1.6* 

10.9 
16.2 

0.1* 3.3* 17.U* 3».3* 28.1* 9.8* 2.5* O.U* 0.1* 

Total 

5.0* 

29.1* 
38.0* 

*S 
0.6* 

100.0* 

Brlx 

-9.0 

9.0 

10.0 

U.O 

12.0 

13.0 

1U.0 

& up 

Total 

0.1* 

0.U 
2.2 

li 
0.7 
0.2 

7.9* 

0.3* 
1.8 

a 
2.U 
0.8 

0.9 

17.2* 

0.5* 
1.7 
U.2 
U.6 

2.3 

1.7 
2.8 

17.8* 

0.2* 
o.e 
2.0 

2.0 

1.6 

2.2 

U.U 

13.2* 

O.U* 
0.9 
1.0 

l.U 
3.1 
U.6 

U.U* 

0.3* 
o.e 

1.0 

1.5 
3.2 
U.2 

U.O* 8.U* 5.1* 2.7* 5.3* 

Total 

1.1* 

5.5* 
16.3* 

iu.'e* 
18.8* 

2U.0* 

00.0* 

°Brtx 
-9.0 

9.0 

10.0 

U.0 

12.0 

as 
U up 

Total 

0.2* l.U* 1.6 1.8* 0.6* 

Total 
0.1* 

6.3* 
0.1* 20.5* 

36.0* 
25.9* 

0.1 9.U* 
0.1 1.8* 

2.3* 15.6* 3U.6* 30.1* U.9* U.O* 1.2* 0.3* 100.0* 
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Table 7s Tcrecnt of Loads Meeting Various Deerecs Brlx-Ratlo Combinations 

Hjjr 

t of Loads Keeling Various Docrnos Brix-iUtlo C 

1963-6UI (8.21O.9U2 Boxes) RATIO 
-10.0-1 10.0-1 11.0-1 12.0-1 13.0-1 lU.0-1 15.0-1 16.0-1 17.0-1 18.0-1 i 

xo.o 

11.0 

12.0 

13.0 

Ui.O 

tup 

o.» 

1.8 

1.5 
0.7 
0.6 

1.3 

0.22 

1.2 

2.1 

2.3 
3.3 

3.7 

0.2* 

1.5 
3.7 
U.7 
6.3 
U.8 

0.3 
1.9 
U.6 
5.6 

7.3 
U.3 

3.X 
11.95C 

18.9* 
21.0* 
26.0* 

191$ 

Total 

1962-631 

°Urix 

0.2< 2.21 

(2,U79,158 Boxc 
-10.0-1 10.0-1 

U 

a) 
11 

.7* 

.0-1 

6.U* 

12.0-1 

12.8? 

R 

13.0-1 

a.2* 

A T 10 

llt.O-1 

2U.0* 

15.0-1 

17.2* 

16.0-1 

7.7.1 

17.0-1 

3.6* 100.0* 

(Freeze Yenr) 
18.0-1 & up 

' Total 

io.o 

u.o 

12.0 

13.0 

llt.0 

0.5 
1.8 

2.U 
l.U 

1.3 
1.3 

1.3 
6.1 

6.2 

8 
2.5 

0.6 

5.3 
7.6 

11 
3.1 

0.7* 

3.2 

5.2 

K 
2.8 

0.2* 
1.6 

3.2 
2.0 

2.6 

l.U 

0.7* 

2o!o* 
26.0* 

19.lt 

17.9* 
12.2* 

Total 

1961-62« 

OHrlx 

1.0* 3.0* 

(17.O2U.975 Boxes) 

8.9* 2U.1* 26.9* 

A T I 0 

20.6* 11.0* 2.9* 

17.0-1 

1.6* 

18.0-1 ku 

100.0* 

£ 

Total 

10.0 

11.0 

12.0 

13.0 

u.o 

0.1* 0.1* 0.2* 0.2* 0.1* 

a 
l.S li 

28.0* 
3U.8* 

20.0t 

7.6* 

Total 

1960-611 

0.1* 1.0* 

(13.236.38U Boxb 
-10.0-1 10.0-1 

U.5* 

a) 
11.0-1 

15.7* 

12.0-1 

25.9* 2U.1* 

RATIO 

13.0-1 1U.O-1 

16.6* 

15.0-1 

7.73 

16.0-1 

3.1S 

17.0-1 

1.3* 

18.0-1 & 

100.0* 

_U£ 

10.0 

11.0 

12.0 

13.0 

If 
0.7 
0.6 

0.2 

O.K 

1.9 
U.O 

3.7 
1.9 
0.6 

0.7* 
5.3 
9.9 

6.9 
3.2 
0.6 

l.li 
7.6 

ll.li 

5.U 
2.U 
0.7 

0.1* 

0.8 
0.8 36.6* 

21.6* 

io.5* 
2.9* 

Total 

1959-601 

Oftrlx 

(1U.373 ,751 B 

2Ji* 

taxes) 

12.2* 26.6* 

R 

28.9* 

AT I 0 

19.0* 

15.0-1 

7.9* 

16.0-1 

2 

17 

.3* 

■0-1 

0.7* 

18.0-1 h ii 

100.0* 

p 

Total 

10.0 

u.o 

12.0 

13.0 

iu.o 

0.1*. 0.6* 1.0* 0.7* 0.3* 0.1* 2.8* 
17a* 
3U.8* 

26.li* 
15.2* 
3.7* 

Total 3.0* 

1958-591 (13.1U8.O37 Boxes) 

15.12 32.22 

R 

13.0-1 

27.7* 

AT I 0 

1U.0-1 

1U.32 

15.0-1 

5.32 

16.0-1 

1.7* 

17.0-1 

0.7* 

18.0-1 k <1 

100.0* 

£ 

Total 

-9.0 

9.0 

10.0 

11.0 

12.0 

13.0 

1U.0 

4 up 

Total 

0.3* 
0.% 

If 
3.U 
3.0 

O.K 

1.8 
6.1 
7.8 

6.0 

0.5* 0.72 0.3* o.i* 

0.3 
0.7 

1.9* 
9.3* 

26.o* 

1.1* 9.6* 23.7* 29.3* 21.8* 9.5* 2.6* 2.U* 

0.6% 8,«5 16.1* 12.3* 7.9.J 

0.1* 

1.2 

1.7 
2.2 

U.5 
6.0 

0.1 

O.I 

1.] 

U.I 
u. 

O.It* 
0.6 

2.3 
2.U 

2.U 

9.7* 
20.2* 

18.0X 

15.0'. 
16.2J 

19.75 

11.1* 15.7* 11.9.; 3.1J 

1962-63t (Ins ii'flciont numbor of loads -

11.0-1 12.0-1 

0.1* 0.2* 0.2* 

0.1* O.U* 0.8 

0.2* 1.1* U.3* 9.2* 15.5* 20.3* 20.7* 1U.7* 13.9* 

O.W 

3.2 
5.2 
U.2 
1.1 

O.2.J 

1.3 
3.1 
li.5 

3.'i 
1.3 

0.3* 

5.7* 
18.1* 
32.7.' 

29.W 
12.31 

(5,735,082 Boxes) RATIO 

-10.0-1 10.0-1 11.0-1 12.0-1 13.0-1 1U.0-1 1 
Total 

0.1* 

2.2 i 

15.7* 
29.5* 
26.2* 

17.W 
8.9* 

Total 

1959-601 (U,O98,98l Doxe 
-10.0-1 10.0-1 

s) 
11.0-1 

1.0* 

12.0-1 

5.0* 

R 

13.0-1 

15.1* 

A T I 0 

lU.o-i 

26.0* 

15.0-1 

23.U* 

16.0-1 

15.6* 

17.0-1 

13.9* 

18.0-1 k 

100.0* 

10.0 

11.0 

12.0 

13.0 

Ui.O 

0.3* 0.7* 0.7* 0.5* 0.22 

2.l«* 9.8* 20.8* 2(1.0* 20.1* 11.5* 7.l».t 

2.hi 

11.1* 

29.U* 
23.2* 

21.9i 

7.3* 

19S8-59I (5,556,993 Boxea) 
-10.3-1 10.O-1 11.0-1 12.0 

°BrU 

-9.0 

9.0 

10.0 

n.o 

12.0 0.2 

13.0 0.2 

0.12 

0.3 
0.9 

0.5 

O.W 

1.5 
3.U 

2.1 

0.2* 

1.5 
U.o 

8.3 

2.8 

0.2* 

2.3 
5.8 

10.7 

1.9 

0.22 

1.8 

U.3 
6.3 

1.2 

O.W 

l.U 
2.0 

U.5 

2.6 

1.0* 

18.7* 
3U.3J 

ll!3* 

0.6* 3.U* 11.5* 23.3* 28.0* 17.5* 15.2* 
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Figure 1* 
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Brlx-aoid ratio 

10 4-
10 

1 H 1 1 

196 1,761* 7,363 U*,125 10,1*20 1*,667 8,590 13,187 6,868 

(1,000 boxes, 5-year average* Freese year 1962-63 not included) 
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