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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.
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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, 8, 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—Iless 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 prineipal six months of the processing sea-
son. In all, nearly 840,000 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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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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95;,‘
“9:0
940 028 028 0F 0% Caf 02 0% 0af 128
10,0 0.8 0.6 0.6 0,8 0.8 0.8 (3] 02 0028 0,28 Self
2.0 L1 09 Ll b 29 28 LB 10 05 08 pricts
12,0 07 1e3 2.5 Lol 55 48 32 1.7 1.0 1 26,68
13.0 Sy 1.9 Lob (5] 649 Sal 33 17 14 1,0 3238
1he0 0.2 1.3 3a Lol La2 3.0 1.8 0.9 Ol 0,5 19,58

&
Tl 3 62 1200 183 2046 1655 0F  Séf 328 35 1.0



WESTBROOK AND STENSTROM: BRIX-ACID STUDIES

Tablo S Paroent of loads Hooting Various Dogrecs Brixz-Ratlo Combinaticns

281

Teblo 6 Parcont of Loods Meoting Varicus Dogrees Brix-fatio Combissticas

MARCH APRIL
1963641 (3.521,131 Baxan) RATIO 1963-6hz (9.“:9,36& Boxes) RATIO
10,00 11,00 22,0-1 13.0-1 24,0-1 15.0-1 16,0-) 17,0-1 18.0-1 & o <30,0-1 10,0-1 13,0w1 32,01 13.0-1 heOwl 15.0-1 36,01 1701 18,01 &
5.0 : ~Fe0 .
940 07F LS 1.8 1.8 0.75 028 9.0 G1f  0aF Ol GUE 058 0.3%
10,0 0% 25 5.7 605 6.5 0.6 (513 10.0 0.1% 0.3 0.8 1.9 3.8 35 2.0 0,3%
11.0 0.7 3.8 .2 842 84 0.7 g,h 1.0 0.3 0.8 543 9.2 8.3 3.6 0.2
12,0 12 32 Ly 55 sa 0.6 0.28  0.3% 12,0 81 02 L2 51 103 87 k3 03 0.8
1.0 0.6 18 2.5 2.8 1.6 07 0.3 0.2 0.2 0.5 13 03 0.3 32 5.8 5e3 2.3 0,2 0.1
Lo 03 05 07 06 05 Ok 0.2 0.2 0.3 ih-o Gl Ok L0 16 L3 0 o
w. w
Total ML 12,58 2248 2548 20.8E 9.8 2468 L3S 0% 1.8 Total 0028 1A% La2f 1708 3IX 2748 L3.IX 1% 0.2
1962-63¢ (9,129,117 Baxon) RATIO {Prooxe Yoar) 1962631 (6,3&1, Baxes) {Prasze Yoar)
0,0-1 30,01 11.0-1 12,01 33.0-1 14e0-1 18.0-1 16.0-1 17.0-1 18,0-) & 20,0-) 33.,0-% 12,01 1;.0-1 m.o-x 35.0-1 16,0-1 17,01 18.0-3 & wp
OBrix Totad ORpix Total
-9-0 0,08 1.5 L% 0.7% 0.3 Lal% =940 Gf  0.2F 028 0.3% 028 028 0.t 1028
L7% 100 122 76 31 L0 0.8 35.9% 9.0 0.3 6 L2 62 kl L5 D 018 18,38
10.0 27 Wl W0 el 2.8 0.7 0.3 0.8 h2.7% 10,0 015 1.0 B8 95 12.5 20 2.8 0.] Lol
1.0 1.9 LS 37 L6 07 02 0l 12.7% 1.0 07 28 58 68 32 L7 0. o1 65
12,0 05 08 0.6 06 03 02 01 3a% 12,0 05 L0 23 3k 20 07 04 10,08
13.0 %2 ol 61 ol 02 0,68 1.0 02 0.7 L. 16 b 0.5 02 Se5%
:la.a 5% 0,1 01 08 0O% 0,68 ik-o 0,2 0,1 05 0.3 0.2 1.68
i wp
Total 7,85 30.5% 3228 18,28 T 255 05 0.2 0AS 0% 100,08 Totad 0,18 2485 1128 22.9% 313F 2228 7.6 178 0.8 100,08
19600625 _(5,800,106 ome) 1961621 (9,852,274 Boxna) ATIO
O-1 10s0=1 31.0-1 12,0} 1;.0—1 m.o-l 15,0-1 16,0-1 17,0-1 18.0-% & wp =10,0-1_10,0-1 11.0-1 12,0-% 12~°~1 2hj,0-1 15.0-1 16,01 17,0-1 38.0-2 & up
%u’ ) » °Buxy° Total
9.0 [® 0 94
9.0 0.8 0,88 11 0,8 0,18 940 0J% 0,28 0.7 0B%  0.9% 095 0,38 038 L0t
10.0 1.5 2,3 2. 1. 0.2 IRUEN X1 [8T] 10.0 0 1.0 3.0 603 5:6 3.1 1l 0. 20,5%
1,0 2, 1.6 4.2 2,5 0.8 0.3 a3 018 O 0.0 03 16 S 101 8.8 L7 1.7 0.5 028  0.f 3.7
12,0 1a 903 3 2.7 1.2 0.9 0,6 0.5 0.8 12,0 by 1.8 he3 79 Ta7 33 1.0 0.2 0,1 26,58
13,0 286 3.5 b2 38 Ly 20 1.3 08 13 130 03 10 2l 27 23 1.6 06 02 oa 10,52
1.0 2L 2.9 34 b2 30 1.8 LI 16 LF :1:.0 Gk 07 &7 09 07 05 03 0l o1 Lok
P P
Total 118  19.7% 18.8f 16.0% 728 5385 3.Uf 2.8 LT Totad 168 635 16,58 28,7% 26,08 13,98 5.0% 1AE okt 0.8 100,08
1960-81t (1,573,920 Baxno) RATIO 1960=613 (1,9&5,020 Boxen)
o 30,01 10,01 13.0-) 12,03 13.0-) 14,0-1 15.0-1 16.0-) 17.0-1 18.0-1 & 0 30,01 11.0-1 12,01 1;.0-1 :u;.o-x 25.0-2 36,0-1 17.0-1 18.0-1 & uwp
Brix omrix 1
9.0 035 0% 5.0 0.28
940 0,28 1.0f 26 1.9 [R5 940 0,68 2,88 3.0 1.0f  0.28
10.0 05 39 65 2.8 0,28 02t  OML 0,28 10.0 078 L6 Uk 131 51 0.8 01f
1.0 0 3l 33 L3 0.9 07 05 0.7 11,0 08 S0 125 131 kL2 07 01 0If
22,0 L2 13 L6 25 b 0B 1 12,0 06 26 318 34 Lo 0.3
13,0 ok 18 3.8 4.3 W8 L 27 13,0 0l 06 21 12 06 02 01 01 03f
10 oL 1.9 3.9 2.9 1.3 13 1.3 :‘hnﬂ 0,2 0.2 0.2 0.3
aw P
Total 2.7% 10,08 17.7F 1548 1hdX 12,68 10,78 6L L2t 6,23 Total 2025 1368 3u.80 3428 12,15 255 0,3% 028 08
1959-60c (3,176,950 Boxos) RATIO 1959601 (9,800,663 Soxss)
=10,0-1 10,03 11,0-1 12,0-1 13,0-1 1h.0-} 15.0-1 36,01 17.0-1 1B.0-1 & up 710,01 10,0u1 11,01 12,0-1 13-0—1 dion’ 1500 260 12,01 18,043 &
oBrix Total Oprix Total
=940 0,58 0,21 0,18 0.8¢ =99
940 0,58 L.l Lé 18 1,32 9:C 0,68 1.6% 1,78 0.8f  0.3% 540%
10,0 3.8 127 9.8 39 L1 0.3%  02F 0% 32,00 10.0 065 L3 10,9 93 33 0F  0aF 2.3
1.0 3.8 8.2 58 38 L7 03 0b 02 2Lkt 1.0 10 7.0 162 100 30 0.7 0 38.01
12,0 2.2 8 3.6 3.0 2.1 0.8 0.8 0,3 0L 0.3% 17.07 12,0 0.8 3.7 2 L.y 17 0.5 0l 0% 19,08
130 0,8 b 2.0 2.9 2,0 Q.7 0.5 0.3 0.2 0.2 10.9¢ 13.0 Qi 0.9 1.8 2,2 2.0 0.9 0.3 1 832
lh.o Oui 0.5 12 0.9 oy 0.2 0.2 388 11..0 0e2 02 [X3 (5% 0.6%
o 1LIS 0% 26,58 16,65 B.E 2,38 2,08 1.0 03F 078 100,02 £ 0% 3.3F 1T.48 3835 283 9.88 252 o3 0% 100.0%
1958-59s {5, 256, 1R Boxoe) RATIO 1958-59s (w,xey,zxz Boxes)
=10,0-1 10,0-1 11,01 12,01 13401 14.0-1 15,0e1 16.0-1 17,0=1 38.0-1 % up 0-3 10.0-1 11,0-1 12.0-1 1;.0-1 :w.o-x 15,0-1 16,0-1 17,01 18.0-1 & p
OBrix Total Ofrix Total
9.0 0% 0,38 0.5% 128 =90 0.1%
9.0 Ouls 1.8 1.7 u.lt 55 940 0,28 Lk 1.6 185  0.8% 0.k 0.%
10,0 o0 b2 16,38 10,0 a5 3.3 6.3 549 2.9 1.0 0.3 0,2%
1.0 8.0 L6 038 c.a 19,55 11,0 07 W6 130 11k Lée Lh 03
12,0 2. 2.3 .7 11 b 12,0 0,7 2.9 98 749 2.5 0.7 0.3
13.0 0.8 1.7 0.8 Py 18,8% .0 (X4 2.1 31 2,6 0,9 0.3 0.1 0.1
1i.0 0.9 2.8 09 14 24,08 Lo 03 04 05 02 02 0.1 01
& wp b
Total 798 1728 17.8% 2,7% 538 200,08 Total 2,38 15.6% 368 305 1l9%  Lo0F 1,28 0,3%
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Table 7:+ Percent of Leads Mecting Vartous Dogrees Brix-Ratio Combinationa
HAY

1963~6h1 (B 210,942 Boxes)

0,0u)  10,0-1 11,01 12.0-% 12.0-1 ).h.o-l 15,0-3 16,0-1 17,0-1 18,0-1 & wp

°hrix
9.0
940 0.1% 0.8%  0.5F 0.2 0,28 0% 0uX

10.0 0.1 2.0 1.8 1,2 15 1.8 082 0%
1L0 L0 15 2l 3T ké 1y o7
12,0 Ok 54 2.3 b7 56 21 Lo
13,0 02 06 33 63 13 21 10
th-O .3 1.3 3.7 ) L3 1.2 06

P
Total 0,20 228 LJF 6% 1288 A28 Aok 1728 TP 36K

Table 81 Percent of loads Merting Varlous Degraes Brix-flatio fombinations
JUNE

1963«6lis (1,468,861 foxen)
=10 del 1),

RATIO
O=1 V1,01 1

4
a2 Os1 043 3.9 6.0 LeS 2.4
7.85  1L1f  15.7F  11.9F 3,11

&up
Total Ok BJ0F 16414 12.3%

1962631 (2,472,158 Boxea) RATIO {Freoza Yoar)
-10,0-1" 10,0-1 11.0-% 32.0-1 13,01 21,0-1 15,01 36,0-1 17.0-% 18.0-1 & up

Sbrix Tatal
=9.0 0.31 0,22 0f 0,18 0,72

9.0 QL% 0.5 1.3 06 OuTF 0.8 La2%
10.0 o 2 0,7 1.8 &1 58 32 L6 05T 0% 20,04
11,0 0.7 2.4 6.2 76 Se2 32 ! o2 o
12,0 o1 06 Lk 39 53 LS 20 07 0.6 15,18
13.0 03 1.3 ko ki B2 26 07 ol 17.9%
1.0 03 L3 25 3 2.8 Lh 0S5 03 12,22
&

Totad 105 308 B.9F  2udR 26498 20,68 11,05 2,58 L.6F 100,08

1961621 (17,024,975 soxos}

=10,0=1 10,0-1 11.0-1 12.0-1 l}.ﬂ-l M.O-l 15.0-1 16401 17,0-1 18.0-1 & up

Clirix Totad
=940
9.0 0.3% 0% 0.2T 0,28 0% 0.5 0% 0.9
10,0 0,28 1l L3 21 L7 L0 05 0.3 8.7%
1.0 0% 09 b0 T8 T b7 22 09 0.3 28,08
12,0 0,2 L5 5.8 901 8.5 6.0 2.5 0.9 0.3 388
13.0 03 Ll 32 55 L6 Nl L5 0S5 02 20,01
140 0,1F 0w 0.8 1.5 1.6 1.6 0.9 Oy X 0.1 706%
&

Total 0% 1,08 LSE 15.7T 2598 24 16,60 7T 38 1.2 100,08

1960-6s  {; 38); Boxas

(13,236, 2 RATIO
210,01 10,0-1 11.0-1 12,01 13,0s1 se0el 15,0-1 16,0-1 17,01 18.0-1 & uwp

°Brix
=940
940 0 0.7 LAE 108 OME 0% 02f
10.0 0.3% 1.2 53 740 546 2.9 0.8 0u2
1.0 0,6 L0 2 Wu TS 27 0B 02
12.0 0.7 3.1 648 S 32 1,2 (5] (58
130 06 17 32 2k 18 o5 02 0a
140 042 0.6 Qb 0.7 Q.5 0,2 (53
«
Torat 243 1225 2668 W 19,08 T 235 0%

1959-60t  {14,873,751 toxan)

210,0=1 10,0-1 11,0-1 12.0-1 12.0-1 1‘4-0—1 15,0-% 18,0-1 17,0-1 18,01 & 1 o
Tot,

ofrix

=90

90 0a%  06F 100 008 0. 0.3 2,88
10,0 1.3 5e2 6,0 BB 14 0.3 0,18 17448
1.0 0ahi% Leb 12,0 10.6 540 1.6 0.5 0ol 3beBL
12,0 0,8 by 8.9 [%] 3 1.) o 042 2648
130 1.4 3.2 be? 3.1 1.5 0.8 0.3 0.2 15.28
14,0 Oalt 1.0 0.8 Gt Oalt 0u2 0l 0.3 37
%

ot 308 1538 3228 25 WIS ST LI 08 200,08

1958-593 (u.me.on Soxes)

RATIO
10,0=1 10,0=3 11e0Owl 12,0-1 1340-1 1heOwl 15,0-1 16,0~ 17,0-1 18,0-1 & 1p
Total

oBrix
“240
9.0 0% 0,51 0% 0,33 0. 1.9%
10,0 o.st L8 2.9 25 Ll 83 0.2 932
11,0 1.8 &1 &5 63 28 @7 Ou 26,68
120 038 3 T8 %3 70 35 10 06 3258
13.0 0.5 30 60 5.8 L2 1 0d 0.5 2.8t
s 63 03 L7 17 1 04 01 0 2
&

Tota LU 945 2T W5 D 95 268 248 100,08

1962631 {ins u'ficlent nunber of luads = not tebulated) {ireozo Tear)

1961623 (u,ua.o}s Hoxea)

0,0=1_10,9-1 11,0-) 12,941 12.04 ]11.0-). 15,01 16,01 17.0-1 18.0-1 & up
Total

Oarix

5

940 Q1% Q2% 0,23 0.0F 0.8 0.3%
10.0 0,18 0% 0.8 1.0 1.2 0.2 1.3 Se
11,0 05 pY 2.2 3.8 bl a2 3.1 18,14
12,0 0,27 1. 2.6 540 648 7ok 5e2 hes 32471
130 03  Lh 33 50 63 60 ka2 34 29,94
Theo 026 07 12 13 2%k 2h 17 1.1 13 12.3¢
#up

Total 0,28 .16 L3R 9028 15.5% 20031 20.74 b7 13.8¢ 100408

1960-61¢ (5.735,082 Boxen)

0s0=1  10,0=1 11,0-1 12,0-1 1!.0—1 lh-ﬂ-l 15,0-1 16,0-1 17.0-1 18,01 & wp
Total

oarix »
“2.9 0., 9.1
9.9 028 055 0.5 0.8%  0.5% 2,28
10.0 038 1o 3 3 18,75
1,0 V.28 049 Teb 5e3 o7 29,3
12 0.3 =1 Se7 32 25 26422
130 0.3 1.6 3. 7 1.6 174
140 0,2 0o 2.1 F84 143 8.9%
& up
Total 108 5.0f 1508 26,06 2. 1568 13.98 100,04

1959601 (h,oya,yal Boxen)

TIO
0s0=1 30,0-1 11.0-1 12,01 12.0—1 g.l)-l 15,0-3 26,0-1 17,041 38,041 & wp
Total

©Brix

940

90 0.3 0.76  0.7% 0,58 Q.28 2.8
10,0 03% L2 W0 33 21 12 1.
11,0 0Tt L9 Sa2 901 642 3.7 1.9 29.1%
12,0 0.5 2.6 6.3 8.3 Ly 2.5 2.1 28,28
139 07 3A 59 5.2 32z L2 14 2.9%
10 0.5 b 1 1.2 1.1 0.8 0.6 7.9%
PE)
Total 248 9.8 20,88 28,08 20.0%  L.SE Tl 190,08

1958591 (5,556,99) oxen)
0091 10,0-1 L1,0-1 12,0-1 u.o-x o 1504 1.0 1753 018w

Ogrix Total
=540

940 0,28 0,26 028 O.if 1,02
10,0 0% 0 LS 23 18 1L 7451
1,0 03 15 4.0 58 L 2.8 18.7%
12,0 0028 0.9 3.k 803 10,7 643 s L3¢
13,0 0,2 L6 Wl T8 Tl 3T 38 2.2
1.0 0,2 (%7 ESY 2.8 .7 1.2 26 n.3¢
“wp

Total 0,68 3% LLSF 23,58 28,08 17.58  15.28 300,08
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Figure 1. ’

13 4 1958-59

1 L

2= oy ,"' ¥-~. e Degrees Brix
o

1 / Brix-acid ratio
/
10 : z s | | } 5 10
196 1,764 7,363 14,125 10,420 L,667 8,590 13,187 6,868

{1,000 boxes, S-year sverage. Freezo year 1962-63 not included)
Octe Nov, Dec, Jan. Feb. Mar, April May June





