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DISCUSSION OF RESULTS

The results of this grade rclationship study cre presented from two
standpoints:

(1) by considering the raw product composition relationship to the
finished product gradc, taking intc account thc four variables,
process, variety, yeer, and time of inspection (Tables I through
VII, Appendix I), and

(2) by considering the Hunter a/b color ratio relationship of the raw
product to the Hunter a /b color ratio, UsS.D.A. color score and
U.S¢D.A. color grade of thc finished producy (Tables VIII through
XIV, Appendix I),

The rcason for prescnting the dato both ways is to show the relationship
that cxists between the raw ~nd finishced product besed on subjective grading
by U.S.D.A. and, 2lso, the rclationship betwecen raw and finished product
color based on objcctive color cvaluation ~s determined from thce date obbained
with the Hunter Color ond Color-Differcnce Mcterx,

Table I (Appendix I) gives the ovefall average grade for nll lots of
canned tom~to juice by raw product composition disregzrding the four veriables
(1) season (1989,1950, 1951, and 1952); (2) varicty (Rutgers, Stokesdalc and
Long Rpd); (3) process (eight processes as described in Expearimental Methods)s
and (L) storoge ( ecach lot wes graded three times during the yenr cxcept for
1952 when cach lot was groded two times)s

The overall average grades of 2ll lots were in the Grade A range with
the exception of Lot 12 (100 percent culls) and Lot 31 (60 percent No. 1's
for cklor, 30 percent No. 2's for color and 10 percent No. 2's for defects)
Jfhich scored in the Grade C range account flavor ~nd the lot of 25 percent

Noe. 1's and 75 pcrcent Noe 2's for color (Nos 15) which scored in the
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Grade C range account color. In gencral, the data in Table I indicate that
there is very little grade relationship. This is as would be expected

since the four factors, variety, processing methods, scasonzl variations,
and storage time are not taken into consideratione. These data indicate that
raw product compositions are not related to the processed product grades
when the above fcur factors are not considered,

Table II (Apoendix I) presents the same data as given in Table I
(Appendix I) except that the lots are classified by varicty (Kutgers,
Stokedale and Long Red) disregarding years, processes and times of in-
spection (storage) to show thé effects of the three varieties on grade
relationshipe In most cases, the average total score of the Rutgers variety
is higher than or equal to that of Stokesdale and Long Red varieties for a
given raw product composition although there aro exceptions in the case of
Lot 9 (LO percent No. 1's for color and 60 percent Noa 2's for color);

Lot 12 (100 percent culls); Lot 20 (field run) and Lot 31 (40 percent No, 1's,
30 percent Noe 2's for color and 10 percent No., 2's account defects). It
shouldbe noted that tomato juice menufactured from the LRutgers variety had
an average UsS.D.A§ color score higher than the Stokedale variety (+3 to 243
points, except in the case of 100% culls) and the Long Redvariety (o7 to 340
points)s The data in Table II, also show that the Long Red variety has a
higher average score for color than the Stekesdale variety in the lots of
better than 50% No. 1's for color and 50% No, 2%'s for color; however, the
Stokesdale variety hzd a higher average score than the Long Red variety below
this level of rew product quelity. It should be noted that the Long Red
variety was only processed in 1951 and this may be due in part to seasonal
difference found with the Stokesdale variety.

Teble III (Appendix I) presents the data by raw product grade and year

disregarding variety, process, and time of inspectionm to show the effect of
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different seasons on the grade relationships. Based on the overall averages,
the 1950 average total scores are higher for all lots due mainly to higher
average color and flavor scores, Other than this, there appears to be no
general trend when comparing all seasons for any particular lot, All lots
had an average score of Grade A with the following exceptions: Lot 1 (100
percent No. 1's for color in 1949, account color); Lot 8 (100 percent Nos 2's
for color in 1952, account color); Lot 12 (100 percent culls in 1950, account
flavor); Lot 15 (25 percent Nos 1l's and 75 percent Nos 2's for color in
1951, account color); and Lot 31 (60 percent No, 1!'s, 30 percent Noe 2's
for color, 10 percent No, 2's for defects, account flavor),

Table IV (Appendix I) presents the grade relationships of canned tomato
Jjuice by raw product grade, variety and year disregarding process and time
of inspection to show the effect of the two varieties by seasons. In the
case of Lot No. 1 (100 percent Noe 1l's) which was Grade C in 1949, it is
evident from Teble IV that this was due to the Stokesdale variety, By
observing the data in Tsble IV, tomato juice made from the Rutgers variety
was scored Grade A all years, and for all raw product compositions except for
the three lots: Lot 8 (100 percent Noe 2's for celor in 1952); Lot 12
(100 percent culls in 1950); and Lot 31 (60 percent No, 1's, 30 pereent No.
2's for color, 10 percent No, 2's for defects), Tomato juice processed
from the Long Red variety (1951 only) isscored Grade A with the exception
of the three lots, Lot 8 (100 percent Nos 2's for color; Lot 15 (25 percent
Nos 1's for color and 75 percent Noe 2's for color); and Lot 20 (field run
lot), which were Grade C account colore Tomato juice manufactured from the
Stokesdale variety shows considerable discrepancy in crades assigned for
lots of varying raw product composition for the different seasons, In 1949,
three lots: Lot 1 (100 percent Nos 1's for color); Lot 3 (75 percent No. 1l's,

25 percent No, 2's for color); and Lot 31 (40 percent Nos 1's, 30 percent
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Noe 2's for color, 10 percent Nos 2's for defects) scored in the Grade C
range due to color and flavor, However, three lots in 1949: Lot L
(75 percent No. 1's, 15 percent No, 2's for color and 10 pereent No. 2's
for defects; Lot 6 (60 percent Mo, 1's, 20 percent Nos 2's for color and 20
percent Noe 2's for defects); and Lot 30 (90 perecent No. 1's and 10 percent
No. 2's for color) scored in the Urade A range. This discrepancy may be
partially explained by the fact that the Nos 2's for defects (U, S. No. 1's
for color) may have been of high enough color to raise the overall color
sl ightly akove the 26 points required for Grade A color; or the No. 2's
for color mey have d>een of varying color. In 1950, tomato juice manufactured
from the Stokesdale variety was Grade A for all lots except Lot 12 (100
percent culls)s In 1951, tomato juice manufactured from the Stokesdale
variety was scored Grade C when more than 25 percent No. 2's were present in
the lots processed, with the exception of Lot 15 (25 percent Noe 1's and
75 percent No, 2's for color) which was scored 26,1 points for the factor of
colors. The “tokesdale variety was not processed in 1952,

Thus, from the above it appears that there is little effect on the
grade relationship between seasons on the juice manufactured from the
Rutgers variety, although season appears to have considerable effect on
the grade relationship in the case of the juice manufactured from the
Stokesdale varietys. Ior the Long Red variety, data on tomsto juice is
available only for 1951, thus no seasonal effect can be observed, However,
it & ould be pointed out that another variable (process) has not been con-
sidered in evaluating these data in T;ble v,

Table V (Appendix I) presents the grade relationships of canned tomato
Juice by raw product grade, year ardtime of inspedtion disregarding process

and varietye. Based on the overll . averages, there are no general trends,
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As can be seen in Tgble V, several lots of varying raw product composition
had average grades of Grade C at one time of inspection and Grade A at the
following inspections; the rveverse of this was also true. In one case,
Lot 31 (60 percent No. 1t's, 30 percent No., 2's for color and 10 percent
Noe, 2's for defects) &he average grade for the lot was Yrade D at the first
inspection account flavor and for the following two inspections was Urade A

for all factors of quality.

TABLE D, Overall Averages for UeS.DeL. Grade Factors for
Canned Tometo Juice by Time of Inspection.

Lverages for Inspection Differences between InspectionAwrages

Factors 1% 2% 33 1l¥and 2% 2% and 3%  1l¥*¥and 3%
Color 2742 27«2 2740 0.0 0¢2 0e2
Avsence of Defects 1.8 1he8 1he6 040 0e2 0.2
Consistency 13,7 1345 13.2 042 063 0.5
Flavor 3Le6 3546 3345 1.0 241 1.1
Total Score 9046 9142  89.8 046 l.L 0.8

% le2 months storage, 2-6 months storage and 3-10 months storage

In addition to the abovediscussion, Table D is presented to show the
effect of time of inspection (storage) on the overall averages as calculated
from Table V for the grade factors of canned tomato juice. <The differences
between inspection averages could be due to changes in canned tomato juice
during storage or to variations in Us.®.DeA. subjective gradings In no case
do these differences appear to have any appreciable effect on the overall
grade whiéh was Grade £ for all three inspectionses

Table VI gives the grade relationship of canned tomato juice by raw
product grade and process disregarding year and time of inspection to show
the effect of process on grade relationships., Tomato juice manfactured as

outlined in the IExperimental liethods by process rumber 1 (cold break plate -
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pasteurized process - 2 extracts) was Grade A for all factors with the exception
of Lot 8 (100 percent Nos 2's for color) which was scored Grade C due to the
factor of color. Process number 2 (hot bresk plate: - pasteurized) produced
tomato juice which scored in the Grade & range except for Lot 15 (25 percent
Noe. 1's and 75 percent No, 2's for color) which was scored Grade € account
color; however, Lot 8 (100 percent No. 2's) scored in the uradeAr‘ange.
Process number 5 (cold break - 1 extract - Mallory) tomato juice scored in
the Grade C ~ange when more than 25 percent Noe. 2's for color were included
in the raw product. Contrarily, tometo juice manufactured by process number
6 (hot break - Mellory) scored in the Urade A range for all raw product com-
positions. Process number 7 (cold break conventional process = 2 extracts)
tomato juice scored in the Grade A renge except for Lot 8 (100 percent No, 2's)
which was Grade C account flavors Process & (hot break conventional process)
tomato juice scored Gradé A for 211 lotss Process 9 (cold break plate =
pasteurized - 1 extract)tomato juice was scored ip the Grade 4 range except
for Lot 15 (25 percent No. 1's end 75 percent No. 2's for color)which was
Grade C account colore Process O (cold break conventional - 1 extract)
tomato juice scored in the Crade 4 range for Lot 20 (field run) and in the
Grade C range for Lot 8 (100 percent Noe. 2's for color)on account of flavor,

These data indicate thet processing methods have considerable effect
on the grade relationships in the case of tomato juices It sholld be pointed
otit, however, that in Table VI (Appendix I) the variables, season and wariety,

are not considered whdch may algo affect this grade relationships
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Table VII (Appendix I) gives the grade relationship cf canned tomato juice
by raw product grade, process and year disregarding variety and time of inspec-
tion. Tomato juice manufactured as outlined in the Fxperimental Methods by
process number 1 (cold break plate - pasteurized process - 2 extracts) was Grade
A for all factors in 1951 and 1952 with the exception of Lot 8 (100 per cent
No. 2's for color) in 1951 (Grade C account color) and 1952 (Grade C account
color and flavor; and Lot 15 (25 per cent No. 1's and 75 per cent No. 2's for
color) which was Grade C acccunt color in 1952 only. Lot 15 scored in the Grade
A range in Table VI before the variable of season was taken into consideration.
Process number 2 (hct break - plate pasteurized) produced tomato juice which
scored in the Grade A range except for Lot 15 (25 per cent No. 1's and 75 per
cent No. 2's for coler) which was processed only in 1981; Lot 8 which scored
in the Grade A range in Table VI disregarding years, scored Grade A in 1951, but
was scored in the Grade C range in 1952 account color; Lot 20 (field run) scored
Grade A in Table VI and although Scored Grade A in 1951, was scored in the Grade
C range in 1952.

Process Number 5 (cold break - 1 extract - Mallory), process Number 6 (hot
break - Mallory), process Number 7 (ccld break conventicnal process - 2 extracts)
process Number 8 (hot break conventional prccess) process Number 9 (cold break -
plate - pasteurized - 1 extract) and process O (cold break conventicnal - 1
extract) were only studied in 1951; therefore no effect of seasonal variation
can be observed.

Table E taken from Table VII (Appendix I) presents data comparing the effect
of process for one season (1952) and one variety (Rutgers). These data indicate
that with high quality raw products, Lot No. 1 (100 per cent No. 1l's) versus
low quality raw products, Lot No. & (100 per cent No. 2's for ceglor) a direct

grade relaticnship is found.
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This grade relationship is clearly indicated in total scores, however by
analyzing individual scores for each attribute of quality, there is an inverss
relationship between color and flavor varying with process for any one particular
lot. “ith a cold breal procesc, color of the canned juice is somewhat higher with
high quality raw stock thah for comparable lots of julce manufactured by the hot

break process except for Lot 8 (100 percent Nos 2's for color,)

TABLE-E, Grede Relationship for 1952 for the Rutgers Variety for the
Cold Break Process (Process 1) ad the Hot Break Process (Process 2)

LOT RA'/ PRODUCT PROCESS# TOTAL COLOR DEFECTS CONSIS~ FLAVCR CRADE

NO, CO POSITIONX SCORE TENCY
1  100-0-0 1 91,1 28,1 1.8 1345 3Le6 A
2 91,3 2649 11,9 13.8 3546 A
3 75=25-0 1 92.7 2842 1540 L7 3448 A
2 1e3 2645 1540 145 3543 A
7 50-50-0 1 B7¢6 2647 1.5 12,8 3345 A
2 9040 2641 1149 1440 35,0 A
8  0-100-0 1 8340 2l1e2% 1540 1242 3146 C
p 8668  2Le8% 1448 13,7 3345 o

x First number indicates per cent Noe. l's;second number,percent No. 2's
account color; third number, percent Nos 2's account defects,

# 1l-cold breck - 2 extracts - Walker iallzce
2-hot break - Valker Wallace

% Indicates limiting rule within grade,

Conversely, with the hot breal proces:, flavor of the canned juice is some-
what higher than for comparable lots of juice manufactured by the cold break
processs,

It is interesting to note from Table E, that the factor of consistency is
scored practically the same for high quality lots, however, for lower quality
lots, the juice manufactured by the cold break process is scored lower for the
factor of consistency than comparable lots of juice manufactured by the hot

bresk process,
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The second method of presenting these data is to discuss by variety, process,
and year the relstionship of the a,/b color ratio of the raw product to the a/b
color ratio of the finished product and the U.,S.D.A. Color Score and Color Grade,
In all of the followinz discussion, Us.SeDsde raw product grade has been disre-
garded and the raw product has been classified on the basis of a/b color ratios,

Table VIIT (Apvendix I) presents the overall average Hunter a/b color ratio
for the raw product as well as the a/b color ratio of the finished product and
the UsS.Dele Color Score and Color Grade. These data shoiwr that there is an
almost direct relationship between the a/b color ratio of the raw product and
the a/b color ratio of the canned products

Lverage UsSeDehe Cclor Scores for the processed product show a good rela-
tionship with the a/b color ratios of both raw and canned productse It should
be noted that a raw product a/h color ratio of between 1480 and 1490 (1¢835) is
required to obtain Grade A tomato juice for color; likewise, an 2/b color ratio
above the range of 1.57 to 160 for canned tomcto juice would be necessary to
score UsS, CGrade A for Color,

Table IX (ippendix I) presents the data as given in Table VIII (Appendix I)
except the destaare further classified by veriety. -; Observation of these data
show that veriety and original raw product a/b color ratio both have a direct
effect on canned tomato juice a/b color ratio, a/b color retio loss, average
UeSeDeA. Color Score and (rade, OSpecifically, the Stokesdale variety had a lower
a/b color ratio loss and th¥k a hirsher finished product a/b color ratio than

he varieties Long Red or Rutgers in every group with the exception of the
2,20 to 2429 a/b color ratio grouns

It should be noted from these data that with increasing raw product a/o

color ratio, there is an increasing a/b color ratio loss regardless of the

varieties used in this study.
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Under these pilot plant conditions, tomato juice menufactured from the Long
Red variety shows a greater a/b color ratio loss than Rutgers or Stokesdale
varieties, In all cases, except the 2430 to 2,39 a/b color ratio grouping,
the a/b color ratio of tomato juice from the Long Red variety had a lower a/b
color rotio. Abowe the range of 24,30 a/b color ratio, an interesting observa-
tion is noteds That is, the a/b color ratio of the canned tomato juice remains
essentially constant in spite of the increasing a/b color ratio of the raw
producte The same is true of the UsSeDele Color Score for the finished product.

Table X (Appendix I) presents data for the overall Hunter a/b color ratio
values for the raw product, the a/b color ratio of the finished product, the
UeSeDele Color Score and UeSeDeA, Color Grade clessified by vear, Color measure-
ment data for the years 1950,1951 and 1952 only are givene It can be seen from
Table X, in general, the a/b color ratio loss for 1951 was more than in 1950
and the a/b color ratio loss in 1952 was more then in 1951, These data show
that a specific raw product a/b color ratio may not neceasarily result in the
same a/b color ratio of the canned tomato juice every season, In 1950 an
average raw product a/b color ratio of 1,75 was required to give Grade A canned
tomato juice, while in 1951 an average a/b color ratio of 2,04 was required,
and in 1952, an averace a/b color ratio l.?h, thus indicating a somewhat
different color relationship for the three years.

Table XI (Appendix I) presents the overall Hunter a/b color ratio for the
raw product, the a/b color ratio of the finished product, and the UsS¢Dehe Color
Score and UsSeDeAs Color Grade by year and veriety, disregarding process and
time of inspection.

Varietal differences can be observed in Table XI (Appendix I) with respect
to a/b color ratio losse. In general, the Stokcsdale variety shows a lower a/b
color ratio loss than futgers or Long Red; however, neither in 1950 nor in 1951

was a raw product a/b color ratio higher than 2440 obtained with the Stokesdale
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varietys The Long Red variety appears to have an a/b color ratio loss similar
to the Rutgers when oomparing the 1951 season only, with the exception that
Long Red tomatoes of lower color (le6 to 240 a/b color ratio groups) appear to
exhibit a slightly greater color loss than the Rutgers variety at equivalent
raw product a/b color ratioss

In general, there appeatrs to be a good relationship between raw product
a/b color rotio and UsSsDeh, Color Score assigned the cenned products A raw
product a/o color ratio between 1,57 and 1465 can be expected to produce minimum
Grade C tomato juice using the Stokesdale variety, In the case of the Long Red
variety a raw produst a/b color ratio slightly higher than 1,65 isindicated to
be mecessary for CGrade C tomato juice (23 to 25 points) although one lot of
Long Red tomato juice with this initial color ratio only scored 2247 points on
UeSeDehe Color Scores, There was no Grade D. juice produced from the futgers
variety in any season. The lowest color ratio of 1467 in 1952 produced juice
with an average score of 2346 for color, or slightly above the Grade C minimum
value of 23 score pointse

With respect to raw product a/b color ratio required for each of the above
three varieties to produce Grade & tomato juice for color, the Stokesdale
varieby in 1951 with a raw product a/b color ratio of 14,65 produced juice which
scored minimum Grade A for color, However, in 1950, a raw product a/b color
ratio of 1462 produced Grade C juice for color, and an a/b color ratio of 1476
produced Crade £ juice for color, One discrepancy can be noted with juice made
from the Stokesdale variety. In 1951, a raw product a/b color ratio of 1477
produced a tomato juice of 1,19 color r:tio which was Grade D for color. <This
could be due to process, as will be pointed out later in Tables XIIT and X
(Appendiz: I),

The data for the lutgers variety show 1little difference to exist between
seasons and an a/b color ratio of approximately 1490 or greater is reguired to

produce tomato Jufceof minimum Grade A‘for the factor of color,
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The Long Red variety, processed only in 1951, required a 2.06 a/b color
ratio of the raw product to produce tomato juice that was minimum Grade A for
color (2640 points).

Table XII (Appendix I) presents the data classified by year and time of
inspection disregarding variety and process. In general, the data in Table XIII
show that after 6 months storage there is a decrease in the average a/b color
ratio of the canned product as comparéd to the average a/b color ratio after
2 months storage. After 10 months sierage, in most cases, the a/b color ratio
increased to a value higher then the original reading after 2 months storage.
Although the U.S.D.A, Color Score follows a similar trend in some cases, it
appears to be the exception rather than the rule. Of most importance to the
processor are the cases where the U.S,D.A. Color Grade (4,6, or D) changed upon
storage and if there was a corresponding change in the a/b color ratio. Only
these cases are reproduced in Table F, in all other cases, the U.S.D.A. Color
Grade was the same for all three inspections. There were only four cases
(Table F) out of thirty-four (Table XII) where the U.S.D.l. Color Grade increased
or decreaseds In all cases, a raw product a/b color ratio of 2.0 or higher
produced tomato juice of Grade A color, with corresponding a/b color ratio of
1.55 or higher on the canned product,

It is of interest to note that in no case in the 1952 grading (only two
inspections) was there a case where there was a change in color grade in the
critical a/b color ratio range (between 4 and C), During the 1952 season, all
samples were graded under a standardized light source (the light source is
composed of two RLO 300 watt reflector flood lamps used with two 7 1/l inch
Macbeth daylight filters and mounted in a unit enclosed with a special non-
selective diffusinc glass.) and using standardized Munsell matehing disks,
whereas in 1951 only the light source was standardized and in 1950 there was

no control of lighting or disks.
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Table Fo Changes in UsS«D.A. Color Grade, Canned--Product a/b Color Ratio
and UsSeDsAs Color Score by a/b Color R tio Group, Year and
Time of Inspection from Table XIT (Appendix I),

CANNED PRODUCT

— - - - tmw e we wm e wme A e mw s e e Sme  men mee

Averages Average U,S«D.As
a/b Color a/b Color Color Color
R,tio Group® Year Inspection# Ratio Score Grade
1.6 1950 1 1.1i5 25.0 C
2 1e37 2740 A
3 1.8 2lie0 ¢
L7 1951 1 1.1l 15.0 D
3 123 2360 C
1.8 1951 1 1,56 2645 A
2 1'h8 2507 C
3 156 2542 C
169 1951 1 1.5 264L A
2 1452 2548 c
3 1,58 2545 C

o = All lots grouped on raw product z/b ratio values. 1le6 group includes
all lots 1460 to le69e 1la7 group includes 21l lots 1470 to 1479, etce

# - Inspection (1 =After two months storage; 2 - After 6 months; 3 - After
10 months).

Table XIIT (Appendix I) presents the data classified by process disregard-
ing variety, year and time of inspections These data indicate that with "Hot
Break" (process 2) processed tomato juice less color loss, as measured by the
a/b color ratio, occurs in the lower a/b color ratio raw product groupings (1.6
to 1.9) than with the juice manufactured by the "Cold Break" (process 1) processe
However with a raw product a/b color ratio of 2,0 or above, neither "Cold Break"
(process 1) nor "Hot Break" (process 2) tomato juice appear to show any con-
sistgnt trendse. These data are not conclusiwe, due to the fact that variety may
have some influence on the a/b color ratios as has been previously shown and as

the deta in Table XIV (Appendix I) indicate,
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Table XIV (Appendix I) presents the data claSQifidiby process, variety, and
year disregarding time of inspectione. These data in Table XIV (Appendix I)
explain many of the differences observed in the grade relationship. In this
table, the three most important variables; process, variety, and seasons are taken
into consideration to & ow their individual effect on the color relationship
of raw product to finished product.

The data in Table G taken from Table XIV (Appendix I) are presented to
show the efiect of season on tlie color relationship for the Futgers variety when
canned tomato juice was manufgctured using Process 1 (cold break plate-pasteurized

2 extracts)e.

Table G Color Relationship between Hunter a/o Color Ratios of
Raw Tomato Juice, Canned Tomato Juice and UsSeDsAs
Color scores and Color Grades for Procdss 1 (cold break
plate-pasteurized = 2 extracts), Rutgers Variety and
for the Three Seasons, 1950, 1951, and 1952,

Average a/b  Average.a/b

a/b Color Color Ratio Color Ratio Average a/b Averaze U,SeDels
Ratio (Raw (Canned Color Ratio Color Color
Group® Year Product) Product) Loss Score  Grade

16 1952 1,61 le2ly 37 21,0% D
1.7 1952 174 1.142 032 25 40% C
1e8 1950 1.83 1e51 032 25474 C
: 1951 1l.81 1c62 W19 25.5%  C
1952 1.85 1e33 52 28 ¢5% ¢
1.9 1951 1.94 1468 025 2742 A
1952 1494 1653 ol 2646 A
2 40 1950 2,02 1469 033 2647 A
1951 2405 173 032 274 A
1952 2,05 1459 oli5 2646 A

e s ——— e Gvan ot —— S i G e et new e s mmm Mem e mew  Sae e e e e s e e e e e e e e e e e

o - A1l lots grouped on a/b ratioc valuess le6 group includes
all lots 1460 to le59, 1.7 group includes all lots 1,70 to
1079, etc,

% = Indicates limiting rule within grade,
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From these data, it is evident tlat a raw product a/b color ratio between
1,51 and 1,7l was required to produce minimum Grade C tomato juice for color
in 1952, These data alseo show that a raw product a/b color ratio in the 1490
a/b color ratio range was required to produce Crade A canned tomato juice for
color,

In addition, these data indicate that season affects the color relation-
ships With equivalent raw product a/b color ratio values, the a/b color ratios
of the canned product and the UeS¢DelAas Color Scores tended to be lower in 1952
than in 1950 or 1951,

The data in Table H taken from Table XIV (Appendix I) is presented to show

the effedt of season on the color relationship for the Rutgers variety when

Table He Color Relationship between Hunter a/b Color Ratios of
Raw Tomato Juice, Canned Tomato Juice and Ul.Se.D.A.
Color Scores And Color Grades for Process 2 (hot break
plate-pasteurized), Rutgers Variety and for the Two
Seasons, 1951 and 1952,

Average a/b Averagewa/%

a/b Color Color Ratio Color Rgtio Average,a/b Average UsS.D.Ae
Rgtio (Raw (Canned Color Ratio Color Color
Group® Year Product) Product ) Loss” Score Grade

1‘6 1952 1Q69 1.1.],5 .2;’4 2’_}..2’4(‘ C
1.8 1951 1,82 14,60 © e22 2647 A
1952 1,88 1,58 «30 25,8 C
1.9 1951 192 . 1466 26 2740 A
240 1951 240l 1.76 028 2747 4
1952 2406 1,51 55 2548% C
2,1 1951 2415 188 27 28,0 &
1952 2elly 1452 062 2545 A

- m erm e e e e e G S Gme G S e e e e e e e G e e i e e em e e e wae e e e e e e

o = A1l lots grouped on a/b ratio values. 1,6 group includes
all lots 1460 to 1469, 1ls7 group includes all lots 1470 to
1.79, etC.

% = Indicates limiting rule within grade.
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canned tomato juice was manufactured using Process 2 (hot break plate-pasteur-
ized)s Thesc data show that season had considerable effect on the color rela-
tionship in the case of this hot break process, since in 1951 an average raw
product a/b color ratio of 1482 produced Grade A tomato juice for color, while
in 1952 an average a/b raw product a/b color ratio of 2.1l was required to
obtain Grade A tomato juice for color, It should also be pointed out that with
equivalent raw product a/b color ratios, the U.,S.D.A. score for color was
lower in 1952 than in 1951.

The data in Table I, taken from Table XIV(Appendix I) show the effect of
variety on the color relationship for the 1951 seazson only when canned tomato
juice was manufactured using Process 1(cold break plate-pasteurized - 2 extracts),

The raw product a/b color ratio required to produce CGrade 4 tomato Jjuice
from the ilutgers variety with this proces:s has been considered in the discus-
sion of T;ble G. For the Long fed variety, an a/b raw product color ratio
between 1465 and 1.81 was required to produce minimum Grade C tomato juice for
colors Also, between a 1.92 and 2,06 a/b raw product color ratio was required
to produce Grade 4 tomato juice for color, In general, there was a greater a/b
color ratic loss during processing for the Long Red variety than for either
Kutgers or 8tokesdale varieties in 1951 using Process 1.

There were not sufficient lots of the Stokesdale variety for this particular
process to determine the dividing line between Grade C and Grade D. To produce
miniymumGrade L tomato juice, it appears that raw product a/b color ratio of
1,94 or above would be required.

From the above discussion of these data, therefore, it appears that ihen
using Process 1, a slishtly higher raw preduct a/b color ratio of the Long Red
variety was required in 1951 to produce Grade £ tomato juice than for the
Rutzers variety. Also, to produce (rade & canred tomato juice a slightly higher
r-w product a/b color ratio was required for the Stekesdale veriety than either

Long Red or Rutgers varieties.
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Table I. Color Helertionship between Hunter a/b Color Ratios of
Raw Tomato Juice, Canned Tomato Juice and U.S.D.4,
Color Scores cnd Volor Grades for Process 1 (cold break
plate-pasteurized - 2 extracts) for the Stokesdale,
Rutgers, and Long Red verieties, for the 1951 season

only.
Average a/b Average a/b
a/b Color Color Ratio Color Ratio Average a/b Average U.,S.D.A.
Ratio (Raw (Canned Color Ratio Color Color
Group® Variety# Product) Product) Loss Score Gfade
1.6 L 1.65 1,30 «35 22,73 D
1.8 R 1.81 1.62 19 25 ¢53% C
L 1,85 1.46 $39 2Ly 483 C
1.9 S 1.92 1465 027 2573 C
R 1494 1,68 26 2762 A
L 192 1.40 52 2Le9%  C
240 R 2,05 1473 «32 270k A
L 2,06 1456 .50 26,4 A
2.1 R 2415 1.73 W12 28.0 A
L 2.15 1.67 L8 27.1 L
2.2 S" 2.20 l.?3 .)47 27.0 A
R 2425 1.77 ol 2748 A
L 2026 1455 o7l 26,3 A
243 R 2433 1.86 U7 28.6 A
L 2437 2,02 ¢35 2847 A
2.4 R 2443 177 W56 2769 A

— - — ——n —— ot m—— oy m—— e e e e et e e o e et i e i mew mme i e mm vem e aem e we e e ot e awn e

o - A1l lots grouped on a/b color ratio values. 1.6 group
includes all lots 1.60 to 1,69, 1.8 groun includes all
lots 1.80 to 1.89, etc.

# - S (Stokesdale); R (Rutgers); L (Long Red).

% ~ Indicates limiting rule within grade.
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The effect of the "cold break" (Process 1) and “hot break" (Process 2)

processes on the color grede relationship can be observed in Table XIV (4ppendix
T)e Tomato juice manufactured from the Rutgers variety using "cold break"
(Process 1) required 2 1,94 rav product a/b color ratio to produce Grade A
tomato juice for color, while a 1,82 raw product value produced Grade A tomato
juice for color when using the “hot break" (Process 2). Conversely, it appears
that a slightly hisher (2.,16) a/b color ratio of the raw product for the Long
Red veriety was required to produce Crade A tomato juice for color using "hot
break" (Process 2), than when using the “cold break" (Process 1) (bctween 1,92
and 2,16 was required) process. In the case of the Stokesdale variety, thcse
date indicate thet a raw product a/b color ratio in the 1.90 to 1l.99 range
produced Grade & tometo juice for color usinc cither “cold break" (Proccss 1)
or "hot break"(Process 2). Thus, sincc color of canncd tomato juice is onc of
the more important factors of U.S.D.Ah., Grades, tand since 2 product scoring
Grade C or Grade D for color can score no higher then the grade assigned for the
factor of color (limiting rule), the color relationship would have an important
becring on the grade relationship.

llore cevidcnce thet the effcct of the variable of process must be taken into
consideration in the grade welationship of tomato juice is shown in Table XIV
(Appendix I) which gives the color relationship data for 2ll proccsscs by year
(1950, 1951 and 1952) and for the Rutgers, Stokesdalc end Long Red varietics
respectively. A gencral conclusion drawn from these dete is that any particular
process had considcrably more effcct on thce color relationship in thc case of
the Stokesdale variety than ih the case of the Long Red or *utgers variety and
the Long Red variety was affected more by any porticular process than was the
Rutgers veriety,

Yield Rel~tionship, The relationships of yield of raw tomato juice,

prior to processing, to raw product composition, variety, and process are



This page intentionally blank



32
presented in Table XV (Appendix I) for 1951 and 1952, The variable of year
(season) was elimincted since there was no discernible effect of year on the
yield values., Before discussing these data, it should be pointed out that they
were obbained on small lots end under pilot plent conditions. In the cases
where tomato pulp was mede from part of the lot, LOO to 1000 pound lots were
processed., Other lots were 100 and 200 pound lots. In interpreting these
data, it should be kept in mind that under these pilot plant conditions:

(1) A1l cull fruits were eliminatedbefore entering the plant.

(2) Generally speaking, relatively high grades of row stock were used,

(3) For tomato juice studies, none of the tometoes in any of the lots

were trimmed.

(L) Due to small lots being processed in the pilot plant, any small

loss of product would be greatly megnified when converting to
ton or case equivalents,.

Table J, taken from Teble XV (Appendix I) presents the yield data for the
Rutgers Qﬁriety for the 1951 and 1952 se~sons by raw product composition and for
Process 1 (cold brezk - 2 extracts - plate-pasteurized) and for Process 2 (hot
break - plate-pasteurized)s These data show no correlation in yield date by
rew product composition for either Process 1 or Process 2, This is probably
as would be expected since, as stated above, none of the tomatoes in any of
the lots were trimmed.

In these studies, the most important verieble affecting yield releationship
was that of processe.

Tzble K gives the yeld data taken from Teble XV (Appendix I) by process
disregarding raw product composition, year, and variety.

Process 1 ond 2 represent 72% of the lots processed, or 9l and 67 lots
respectively. 'hen comraringProcess 1 (cold break - 2 extracts - plete-pasteur-

ized) to Process 2 (hot breck - plate-pasteurized), these data indicate that
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Teble Jo  Yield Relationship by Raw Product Composition, Process and
¥ear in Percent Yield of Raw Juice Brior to Processing for 1951
and 1952 for the Hutgers Variety only.
Percent
Lot  Rew Product Composition* Processy Avercge Yield of Raw Juice

1 100-0-0 1 7949

2 8040

2 0-100-0 1 7740

3 75-25-0 1 7840

2 7648

2 81,6

8 0-100-0 1 81,0

2 1767

10 0-0-100 1 80.7
2 7540

13 75-0-25 1 79.0
2 7848

14 50-50-0 1 8243
2 7742

15 25-75-0 1 7545
2 82.0

20 Field Run 1 7544
2 81.0

21 - 0-100-0 1 81,0
22 100-0-0 1 8340
23 100-0-0 1 8.0

—— e e e e e em G - e W e e men e wew e Gmm e e e e Gee e mee e Suw M e e S e e s ewe  Gew s eme e e e

# - 1 Cold Break - 2 Extracts - Walker Wallace
2 Hot Break - lJalker Vellace

x - 1st No. inicates % No. 1's; 2nd No. % Nos 2's account color;
3rd No. % No. 2's account defects.
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Teble K. Yield Relationship by Process Disregarding Rew Product Gomposition,
Year (1951 ~nd 1952), and Variety.

Percent
Process# Overall Average Yield
1 7845
2 7942
5 69l
6 7749
7 7842
8 7945
9 6lie7
0 60.7

et o= oem we S e e mam ww bme e mmm mw e Sw  mhw hem e vmm tmm e ew e e e mm  Gee  mem  wmm  Gee e e e em e b e e

# -1 Cold Break - 2 Extracts - Walker Wallace
2 Hot Break - ¥alker ‘allace
5 Cold Break - 1 Extract Mallory
6 Hot Breck - Mallory g
7 Cold Break - 2 Extracts - Conventional cook
8 Hot Break - Conventional cook
9 Cold Break - 1 Extract - Walker Wallace
0 Cold Brenk - 1 Ixtract - Conventional cook

there was only a slightly higher yield (.7%) for Process 2 under these pilot plant
conditions. As outlined in the discussion of Table E, both "cold break! and

"hot break" processes offer certain ~dvantages., From the discussion of Table K,
there cppears to be little difference in the yields obtained by using these two
processess Tlherefore, from the discussion of Teble E, it would seem that, in
general, 2 higher quolity canned tomato juice could be manufactured from high
quality rew stock by using the "cold break" process (Process 1), while 2 higher
quality cenned tomrto juice could be menufectured from lower quelity raw stock

by using the “hot brezk" process (Process 2).
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The yield obtained using Process T (cold bresk - 2 extracts - sonventional
cook)is @lmost the same as with Process 1, also two extractions, or 782 and
78.5 percent respectively.

Average percent yield deta obtained using Process 6 and Process 8, both "hot
break" processes, as is Process 2, are 77.9 and 79.5 percent respectively as
compared to 79.2 for Process 2.

In the dase of processes 5, 9, and O which are 211 "cold break"™, one extract
processes, the date in Table K show them to have considerably lower percent
yields (865 to 1848 percent lower)e. Due to the lower yiclds obtained under
these pilot plent conditions, these three processes appear to be of little

commercial value.
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SUMM"RY
The reletionship of rew grade to processed grade shows that o Processor
can generally cxpect to pack Gr;de A or Fancy tomato juice from tomatoes
of a2 raw product composition of 60 perccnt No. 1's, 20 percent No, 2!s
for color and 10 percent No, 2's for defects or better. There are
exceptions to this grade relationship depending on the variables of
variety, process or season.
In thesc studies on the relstionship of rew grades of tomatoes to processed
grades of canned tomato juice a better grade relntionship was obbained when
the factors variety, processing methods, and seasonal variations were con-
sidered. This relationship was further improved when the grade of the raw
product was established by objectively determining the color of aone raw pro-
ducte.
On the basis of average total scores and average color scores obtained on
canned tomato juice processed from raw product of equivalent quelity,
generally the Stekesdele variety was found to be inferior to the Hutgers
and Long Red varieties, and generally the Long Hed variety was found to be
inferior to the Rutgers veriety.
The veriable of season (year) had little effect on the grade relationship
when manufacturing cenned tomato juice from the Rutgers vrriety.
By clessifying the lots on the basis of Hunter a/b color ratio groups of
the raw product, there was a direct relationship between raw product color
values, a/b color ratios of canned tom:to juice and U.S.D.A. color scores,
In terms of the Hunter a/b ratio relationship of rew product to finished
product, the "cold break" process (2 extracts - plete-pnsteurized) was
found to give higher qunlity canned tometo juice than t-e "“hot break!
process (plate-pesteurized) when using o raw product of high quality. The

reverse of this was found with a raw product of lower quality; thot is,
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the "hot break" process (plate-pasteurized) produced canned tometo juiee of
higher quality thon the "cold breck" process. In general, the effect of
process on the grode relationship wes not appreciable when using the Rutgers
veriety; however, in the dase of the Stokesd2le and Long Red varieties,
the variables of process afifected the grode relctionship meterially,

There was a direct relationship between the UsS.Y.4. Color Score for
canned tomrto juice and the Hunter a/b color ratio of canned tomato

juicee

Tn general, with increasing raw product color (Hunter 2/b color ratios),
there was an increasing 2 /b color ratio loss between the a/b color ratio
of the row product and the a/b color ratio of the canned tometo juice.
Little difference was found due to the time of inspection (2, 6 and 10
months storage, except in 1952 when only two inspections were mnde after
1 and 5 months stornge) with respect to U.S.D.A. total scores ond scores
aessigned for the factors of color , consistency, abusence of defects and
flavor, With regard to objective color mensurements, in general, the
Hunter 2/b color ratio dat~ indicated o decrecse in color from 2 to 6
months storoge, while en increase in color was indicoated from 6 to 10
months storage. The Hunter a/b color retio v-lue 2t 10 months storage
was slightly better than the original walue 2t 2 months storage.

On the basis of overall averages disregarding variety, season, process and
time of inspection, a Hunter a/b color ratio for the raw product above

the range of 1.60 to 1.59 was required to produce minimur: Grade C canned
tomato juice for the U.5.,D.A. grade facior of color. A raw product
a /b color ratio between 1.5 and 1.95 was required to obtain minimum Urade
A tomato juice for color,

Based on the Hunter a/b color ratios for canned tomato juice and average

U.S.D.4, Color Scores, t'e dividing line between Grede C and Grade D for



This page intentionally blank



12,

38
the score factor of color was found to be in the range of 1.2L to 1.4l and
the dividing line between Grade L and Grade C for the score factor of color
was found to be in the range of 1.52 to 1.68
Under the pilot plent conditions of this study, there was little reletion-
ship between yield and raw product grade. Further, little difference in
the overall average yields of tomato juice were found betwecn the "cold

break" process (2 extracts) and the "hot break" process.
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CONCLUSIQNS

On the basis of this study of canned tomato juice it is conculuded that
there is a betlter grade relationship between the raw product grade and the
finished product srade when the folleing four factors are considered: (1) variety
(2) process, (3) season, and (L) objcctive color evaluation of the raw product.
The two variables having the greatest effect on the grade relationship were
precess and variety. Under these pilot plant conditions whare both of these
variables, variety and process, were known, the finished product grade of tomato
juice could be predicted from the original raw product grade. Further, when the
raw product color grade was interpreted in terms of Hunter a/b color ratios, the
grade relztionship was materially improved.

The development of the Macbeth-lMunsell Disk Colorimeter was an outgrowth
of this study on the grade relationship of raw tomatoes to grades of canned
tomato juice. Two of the basic principles of color were incorporated in the
Macbeth-Munsell Disk Colorimeter, that is, (1) controlled and uniform lighting
and (2) the use of standard disks with their location standardized with respect
to lighting, sample and observer, Variations in subjective color evaluations
of canned tomato juice were reduced in the 1952 season when all juice was
graded with the disk colorimeter. In no case was there a change in color grade
during the 1952 season in the critical a/b color ratio renge (between Urade A
and Grade C),

Based on this study of tomato juice, the Hunter Color and Color-Differenc
Meter (a/b color retio)can be used as an objective method for: (1) determining
the original raw product color; (2) quality control (color measurement) during
processing; and (3) determining the color score of canned tomato juice. Tthe
a/b color ratio of the raw product was found to be more specific for predicting
the color of the canned tomato juice than was the actual grade composition of

the raw product.
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RECOMMENDATIONS
To improve the rclationship between the raw product grade and the finished
product grade of tomsto juice it is recommended that the grading of raw tomatoes
for manufacture of tomato juice be based on the objective color evaluation of

the extracted pulp from the raw tomatoes.
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- Tabular Data -

Quality and Yield Relationships of

Canned Tomato Juice
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TABLE I Grade Relationship of Canned Tomato Juice by Raw Product Grade
Disregarding year, variety, process and Time of Inspection.

Lot Raw Product Can Total Consisg=-
Noo Composition®* Count Score Color Defects tency Flavor Grade

1 100-00-0 1349 91,1 27.5 1,7 13.5  35.4 A
3 75-~25-0 558 91,5 27.2 1L.8 13.9  35.6 A
I 75-15-10 L0 91.8  27.7 1.9 13.8 35,5 A
5 60-4,0-0 bk 93,3 28.0 15.0 13,6  36.8 A
6 60-20-20 205 91 27.7  1L.7 13.4  35.5 A
7 50-50-0 541 90.7 27.0 1L.8 13,5 3544 A
8 0-100-0 912  B88.i 26,2 1L 13,2 3kL5 A
9 1,0-60~0 162 91.3  27.3 1.9 13.7  36.h A
12 100 culls S 88,2 27.2  1L.8 134 32.6° ¢
13 75-~0=-25 Wk 92.8 28.1 1L.9 13.5  36.4 A
1 50=~0=50 120 92,8 27.8 15,0 13.7 3643 A
15 25~75-0 171 8846 25.9% 147 13.5  3L.6 c
20 Field Run 694  90.9 27.3 1L.7 13.5 3545 A
30 90-10-0 108 90.9 27.1 1h.9 4.0  35.1 A
31 60-30-10 96 82,1 26,1 1L.8 12,2 31.3° ¢

x - lst No. indicates % No. 1'5; 2nd No. % No. 2's account color; and 3rd No.
% No. 2 account defectse

# « Indicates limiting rule within grade.
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TABLE II Grade Relationship of Canned Tomato Juice by Raw Product Grade
and Variety Disregarding Year, Process and Time of Inspection,

Lot Raw Product Can Total Consig=-
No. Composition* Variety# Count Score Color Defects tency Flavor Grade

1 100~0-0 S 382 87.1 26,2 1he6 13,0 33.6 A
R 807 92,8 28,2 14.8 13,8 36.1 A

L 160 91l 27,5 L7 13.6 35.7 A

3 75-25<0 S 192 8847 264U 14,8 13,4 3h.1 A
R 312 92.9 27.8 1h.7 1.0 36.L A

L 54 92,9 27,0 1.9 1L4.8 36,42 A

L 75-15~10 S 126 91,0 27.4 15,0 13.9 3L.8 A
R 11} 92.6  27.9 1.9 13.6 3642 A

5 60-1,0-0 S 72 93.3 27.L 14,9 14.3 36.7 A
R 72 9343 28,7 15.0 12.8 36,9 A

6 60=-20-20 S 109 91.3 27.4 15.0 14.0 35.0 A
R 96 91.6 28.1 4.5 12,9 36,1 A

7 50-50-0 S 108 90.L4  26.7 14.8 13.5 35.4 A
R 3L9 91,0 27.3 1.8 13.3 35.6 A

L 8L 89.6 26,2 1.7 1.1 3Leb A

8 0-100-0 S 306 8748 25,97  1L.7 13.5 33.8 ¢
R L1k 89.4 26,6 1k,3 13,2 35.3 A

L 192 8649 25.8"  1he3 12.8 33.9 c

9 L0~60-0 S .72 92.7 2740 1.9 14.2 36.5 A
R 90 92,1  27.6 1.9 13.3 3643 A

12 100 culls S 36 89,3 28,0 15,0 13.5  32.8° ¢
R 18 8640 25,7 143 13.3 32.3% ¢

13 75~0=25 R 1hly 92,8 28,1 1.9 13,5 36.4 A
i 50-0=50 R 120 92,8  27.8 15.0 13,7 3643 A
15 25-75-0 S 5k 88.2 26,1 1.6 13.3 3h.2 A
R L8 93.0  27.5_ 1h.9 13.8 36.9 A

L 69 85.9  2L4e7"  1L48 13.5 3343 c

20 Field Run S 36 92,5 2743 145 143 36,3 A
R 605  91.3 27.6. 1.7 13.5 35.6 A

L 53 85.7 2Le6™  1L.S 13.1 33.4 C

30 90-10-0 S 5k 89,6 26.6 1.9 13.9 3h.6 A
R 54 92,2 27.6 1.8 4.1 35.6 A

31 60-30~10 5 5 8k 25,07 19 12,5 3L, ¢
R L2 79.2  27.4 1.7 11.8 31,2 C

x = lst No. indicates % No., 1l's; 2nd No. % No. 2's account color; and 3rd No., %
No. 2 account defects,

# - S (Stokesdale); R (Rutgers); L (Long Red)

# = Indicates limiting rule within grade,
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TABLE III Crade Relationship of Canned Tomato Juice by Raw Product Grade
and Year Disregarding Variety, Process and Time of Inspection.

Lot Raw Product Can Total Consis~ Total
Noe Composition® Year Count Score Color Defects tency Flavor Grade
1 100-0-0 L9  1hh 86ek 25,8 148  13.0  33.0 c
50 1k o 28.8 15,0 13,1 37.5 A
51 91l 9l 27.6 1.6 13.7 35.L A
52 17 91,1 277 1.8 13.6 35,0 A
3 75-25= 0 L9 108 88.6 26,2 14,9 13.4 3.1 A
50 L el 284N 4.9 14.0 3703 A
51 26 90,8 27,0 16 13.9 35.4 A
52 60 92.1 27.5 15.0 1.6 35.0 A
L 75-15-10 L9 11 90.3 27.1 1.8 13.8 3L.6 A
50 126 93,1 28.1 15,0 13.7 36,2 A
5 60-40 50 1Lk 93,3 28,0 15,0 13.6 36.8 A
6 60-20-20 L9 79 89,4 2647 bk 13.L 3449 A
50 126 92.6 28.3 1449 13.5 3549 A
7 50~50-0 50 162 92,7 2749 15.0 13.4 36.3 A
51 ?)46 90.11 26.7 l)—lo? 13.6 350)4 A
52 133 88,7 26.L 147 13.3 3L.2 A
8 0-100-0 50 126 89.7 26.5 13.9 13.7 35.7 A
51 720 88.4 26,3 1L.5  13.2  3L.4 A
52 66 85,1  2Le5% 1449 13,0 32.,6% C
9 1,0-60 50 162 92,3 2743 149 13.7 36.4 A
12 100 culls 50 ol 88.2 2742 14.8 13eh 32.6%  C
13 75<0=25 51 72 92,8  28.4 14,8 12.7 36.8 A
52 72 92,9  27.8 15,0 143 3549 A
1 50-0-50 ol 36 92.8 28,5 15,0 13.0 3643 A
52 8L 9247 2745 15.0 14.0 3642 A
15 25u75-0 51 171 88,6 25,9 1.7  13.5  3L.6 C
20 Field Run o1 550 91.3 2745 14.6 13.5 35.7 A
52 ik 89.5 26,6 14.8 13.4 3Le7 A
30 90-10-0 L9 108 90.9 27.1 1.9 14,0 35.1 A
31 60-30~10 L9 96 82,1 26,1 1h.8 12.2 31.3% ¢

x - 1st No. indicates % No. 1l's; 2nd No. % No. 2's account color; and 3rd No. %
No. 2 account defects,

# ~ Indicates limiting rule within grade.
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TABLE IV Grade Relationship of Camned Tomato Juice by Raw Product Grade,
Year and Variety, Disregarding Process and Time of Inspection.

Lot Raw Product ~ Can Total Consis~-

Noe Composition® Year Variety# Count Score Color Defects tency Flavor Grade

1 100-0-0 49 S 72 81,2 2L.2* 14,8 12,1 30.4* ¢
R 72 91.6 27,4 14,8 13.9 35.6 A

50 S Sl 93.9 28,0 15,0 13.6 3763 A

R 90 92«108 2902 15.0 1209 3707 A

51 S 256 87.7 26.L ok 13,2  33.8 A

R 1498 93,2 28,2 1.7 1.0 3642 A

L 160 91,k 2765 U7 13.6  35.7 A

52 R L3 91,3 27.2 14.8 13,3 35.9 A

3 75250 L9 s 72 863  25.7F 148  13.0 32.77 ¢
R 36 93:3 2763 15,0 142  36.8 A

50 S 72 9.l 28,0 14.8 143 37.1 A

R 72 9ho8 28.8, 1.9  13.8 37.4, A

51 S L8 8Le3 25,07 1L.8 12,8 31.87 C

R WL 92.3 27.6 1.5 13.9  36.4 A

L 5L 92.9 2740 14.9 1.8 3642 A

52 R 60 92.1 27.5 15.0 .6 35,0 A

N 75-15-10 L9 S 5k 89.2 26,7 1.9 13.7 3kl A
R 60 91.3 2745 14.8 14,0 35.1 A

50 5 72 9243 27.9 15.0 4.1 35.3 A

R 54 9hel 2844 15.0 13.2 37.4 A

5 60-10-0 50 S 72 9343 274 1449 1,3 3647 A
R 72 93.3 28.7 15,0 12.8 3649 A

6 60-20~20 L9 S 37 89.9 26,2 15.0 1.2  3L4.6 A
50 S 72 92,0 28,0 15.0 13.8 35.1 A

R 5l 93,5 28,8 1.9 13.0 36.8 A

7 50-50-0 50 S 72 9342 27,6 15,0 4.0  36.6 A
R 90 92.3 2842 15,0 12,9  36.1 A

51 S 36 8Lh.8 25,0° 145 12,5 32.87 o

R 126 92,6 2745 14.8 13.6  36.7 A

L 8l 39,6 2642 1.7 11 346 A

52 R 133 88.7 26.4 147 13.3  3L.2 A

8 0-100-0 50 S 72 91,0 26,2 15,0 14.0 35.8 A
R 5L 88,0 26,9, 12.4  13.2 35. A

51 S 234 8668 25.8"7 16  13.3 33,2 C

R 29L 90,6 27,0, 16 13.2 35,9 A

L 192 86.9 25.8. 1L.3 12.8 33.9. c

52 R 66  85.1 2L.5" 1.9 13.0 32,6 ¢C

9 L,0-60-0 50 S 72 92.7 27.0 14.9 1.2  36.5 A
R 90 92.1 27.6 1.9 13.3  36.3 A

12 100 culls 50 s 36 89.3 28,0, 15.0 13.5 32.8, C
R 18 8640 25,7 1h.3  13.3  32.3 ¢



.




TABLE IV, cont'd

Lot Raw Product , Can Total Consis~
No. Composition® Year Variety” Count Score Color Defects tency Flavor Grade

13 75-0-25 51 R 72 92.8 28.4 14.8 12,7 36.8 A
52 R 72 L9 27.8 15.0 1.3 35.9 A

1 50-0-50 51 R 36 92.8 28,5 15,0 13.0 36,3 A
52 R 8L ' 92,7 2745 15.0 1.0 36,2 A

15 25-75-0 51 S ch 88,2 26.1 1.6 1343 3Le2? A
R It 93,0 27, 5 1.9 13.8 3649 A

L 69 85,9 2Le7™  1L.8 13.5 33.3 c

20 Field Run 51 S 36 92,5 2743 145 1443 36.3 A
R L6l 91.8 27. 9, 1.7 13.5 35.9 A

L 53 85,7 2L.b 14.5 13,1  33.4 c

52 R 1Ll 89.5 26,6 14,8 134 3h.7 A

30 90-10-0 L9 S Sk 89.6 26,6 1.9 13.9 3L.6 A
R Sy 92,2  27.6 1.8 1,1 35.6 A

31 60-30-10 L9 S S B8L.h  25,1% 149  12.5 31.h C
R L2 79,2 27.4 a7 11.8  31.2% C

x - lst No., indicates $ No., 1's; 2nd No. % Hlo. 2's account color; and 3rd No. % No,
2 account defectss

# - S (Stokesdale); R (Rutgers); L (Long Red)

% = Indicates limiting rule within grade.
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TABLE V (rade Relationship of Canned Tcomato Juice by Raw Product Grade, Year and InSpection#
Disregarding Process and Variety,

1 =50 =B = =

Lot Raw Product Total Score Color Defects Consistency Flaver Grade
Noe Composition™ Year 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 123
1 100-0-0 L9 8542 8703 868 25,33 26,0 26,1  1Le9 1he9 1he5  12.6 1340 1363 3267 336l 3249% C A C
50 95,7 95¢L 9262 29,0 29,1 2801 15,0 15,0 15,0 1360 1303 1361 3867 3800 3640 AAA
51 9148 9201 90el 27.7 277 27:3 1ho6 1he9 1hel 1heO 1369 1342 35¢6 3567 3Le9 A A A
52 91¢2 911 —- 2767 2767 == 1he8 1Le8 = 1369 1343 ~—-- 3he7 3562 —- AA ~
3 75-25-0 L9 90.5 88o5 B86e7 2765 2546% 25,5% 15,0 15,0 1hoe6 1348 13.7 128 3La2 3Le2 33,8 ACC
50 9541 9Le8 9345 2863 2845 284 15,0 1Le8 1he8  1lLJh 13.8 1359 3706 3748 366k AAA
51 8963 93olk 8968 2648 2765 2645 1he6 1ha9 1he3  1hoO 1hel 134k 3309 3669 35,5 A AA
52 9046 93¢6 = 2T7eh 2746 == 1560 1560 =—- 1540 1he2  —= 3302 3648 - AA -
L 75-15-10 L9 92.1 8965 8943 2747 2667 2760  1Le9 1he9 1ho7 1368 1Le2 1364 3548 3348 3Le2 A A
50 Lol 9Lob 9046 2860 2841 2843 15,0 1540 1540  1Lo0 1367 136k 3Tel 37«7 3369 AL
5  60-40-0 50 9361 9lLe0 9269 2850 28el 2860 15,0 150 1he9 1347 13el 1366  36el 37e5 36ek A A
6 60-20-20 49 89c1 8903 8969 2669 266k 268  1he6 1le3 1l 1267 1LeO 1365 3560 3Le5 3562 LA
50 9hel 9352 9066 2866 2843 28el  1he8 15,0 15a0 1O 13eh 1340 3667 360k 3Le5 A A
7 50-50-0 50 9203 9209 9248 2765 2842 23,0 1560 15,0 15,0 1346 1343 13¢3 3643 3663 366k A A
51 9206 90.1 88eli 270l 2607 2652  1he9 1ha9 1Le5  1hol 13e5 1209  36a3 3561 3Le8 LA
52 8862 8942 - 2645 2663 o~ 1Le6 1e8 =~ 134 13e3 — 33¢6 3Le8 - AL
8 0-100-8 50 8852 92,3 8867 25.7% 27e3 2666  1he5 1LeO 1301 1367 1306 1367 3Le3 3Tel 353 L A
51 9042 8709 87642 2668 2640 2640 1ho5 1he7 1he3 1368 1363 12¢4 35,0 3348 3Lo5 AL A
52 8348 8648 == 2lo3% 2Le8% = 150 1Le8 = 1360 1360 == 315 3LeC - CC =
9 ,0-60-0 50 9260 9362 91e8 2649 2747 27eh  1he9 15,0 1he8 1349 1366 13e7 3663 37eC 3569 AL A
12 100 culls 50 88e5 8540 8Le0% 2660 2705 2740 1550 1.0 1500 1LeO 1365 1305 3365 3060% 28e0% 4L C €
13 75-0-25 51 9363 9340 9240 2848 28,3 2843 15.0 15,0 1Lae5 1303 1243 1245 3643 3765 36,8 I
52 9260 9348 == 2748 27,8 - 15,0 15:0 =- 1le5 1le0 == 3la7 37e2 — Ll -
1 50-0~-50 51 9435 90e5 935 28,5 2800 2940 15.0 15,0 1560 14,0 1240 13,40 3760 3565 3665 AL A
52 92,0 9344 - 276l 2746 == 15,0 15,0 =— 140 1Le0 -- 3546 3669 -— Lo iy -
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TABLE V (cont'd)

Lot Raw Product Total Score Color Defects Consistency Flavor Grade
Nos Composition® Year 1 2 3 1 2 3 1 2 3 i 2 3 1 2 3 123
15 25=75-0 51 890l 8940 8T7el 2642 26,1 25.4% 1heb 1he9 1Le7 1308 1LeO 12,7 3Lo8 3Le3 3lLa7 AAC
20 Field Run 51 92,0 9243 B89k 2748 27s5 2763 1he6 1he9 1holt  1heO 1307 1268  35.6 3663 35,1 Al

52 8961 89¢9 - 2646 2606  —- o6 1he9 - 1367 1382 = 34,3 3542 - LA =
30 90-10-0 L9 9147 91e6 89eli 2768 2668 2667 1560 1ho9 1he6  1heO 1hab 1365 3Le9 3547 3Leb QA al
31 60-30-10 L9 7640 B8B8s0 8963 2640 2660 26ehk  1he8 1ho9 1he7 1061 1302 132  2541% 3358 35,0 D LA

X - lst Noe indicates % Noe 1's; 2nd No, % Noo, 2's account color; and 3rd Noe % Noo 2 account defects,
# - Inspection (1 - two months; 2 - 6 months; 3 - 10 months)

% ~ Indicates limiting rule within grade,
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TABLE VI Grade Relationship of Canned Tomato Juice by Raw Product Grade
and Process, Disregarding Year and Time of Inspection.

Lot Raw Product Can Total Consis-
No. CompositionX Process’ Count Score Color Defects tency Flavor Grade
1 100-0-0 1 323 91,9 28,0 1lLe7 13,6  35.6 A
2 338 92,3 27,6 1h.9 13.k  36.L A
5 72 87.2 26,1 1LS 13,2 33.3 A
6 30 90, 26,8 1h.6 1,2  3L.8 A
7 0L 89.9 28,1 1Ll 13.8  33.6 A
8 90 92,9 2841 14,5 Wi 35,9 A
9 loh 890)4 26‘6 1)4-06 1308 3)40)4 A
3 75"25"0 1 lh,-l- 9395 270 9 1’407 lh ¢ S 369)4 A
2 78 92,7 2762 1540 1,3 36.2 A
5 30 76,0 23,2% 14,0 10.6  28,2% C
6 36 90,0 26.5 11105 1}400 3500 A
9 18 92¢3  27.3 1h.7 a7 35,7 A
7 50-~50-0 1 181 89,9 26,9 1L,7 13.h 35,0 A
2 132 91,0 26,6 14,9 13,9 35,7 A
5 L8 85,4  25,1% 14,8 13,0 32,5¢ C
6 18 91.3 27,0 1h,7 13,7 36,0 A
8 0-100~0 1 202 B64,6  25,6% 145 12,6 33,9 c
2 2L 89,5 26,2 14.8 13,0  35.4 A
5 36 82,9  23.9% 1,5 12,3 32,23 C
6 18 92,3 26,7 1540 1.3 3643 A
7 5k 85,k 26,3 13,9 13,9  31.3% C
8 89 91.5 26,8 1.7 14,5  35.5 A
9 107 88.2 26,3 1ok 12,9  3La5 A
0 36 86,2 28,0 14O 13,7 30.5% C
13 75-0-25 1 72 93,2 28.h  1h.9 13.5 36.L A
2 72 9205 27Q8 lhcg l3nh 36.3 A
i 50~0~50 1 sh 934,14 27,8 15,0 13,9 36,8 A
2 66 92,2 27,8 15,0 13,5 35,8 A
15 25-85-0 1 71 89,8 26.5 14,8 13,7 35.0 A
2 29 8652  2L,5% 1.8 12,8  3kL.l o
5 35 B7.4 25,7 1L42 13,5  3k.l C
6 18 91,0 27,0 15,0 1L,0 35,0 A
9 18 88,0 25.7% 15,0 1343 34,0 o
20 Field Run 1 250 90,8 27,1 1,6 13,2 35,8 A
2 126 9142 2742 1kL.7 13,7 35.9 A
5 66 83,0  25,5% 1L.h 12,4  30,7¢ C
6 36 9362 27:3  1hLe7 14,3 36,8 A
7 36 90,8 28,2 1he3 13.8 34,5 A
8 SLI 9’402 2709 1’409 1’40,-1- 37:0 A
9 108 92,8 28,5 1L.8 13.4 36,1 A
0 18 9h,0 28,0 15,0 1.3 3647 A

# — 1 Cold Break - 2 Extracts - Yialker Wallace

2 Hot Break - Walker "Mallace

5 Cold Break - 1 Extract-Mallory

6 Hot Break - Mallory

X - 1st No., indicates % No.
1's; 2nd No, 5 No, 2's
account color; 3rd No,
% No, 2 account defects,

7 Cold Break -~ 2 Extracts - Conventional Cook

8 Hot Break - Conventional Cook

9 Cold Break - 1 Extract -~ "alker Wallace

0 Cold Break -~ 1 Extract - Conventional Cook

#* =« Indicates limiting rule
within grade,
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TABIE VII (ceat'd)

Lot Raw Product Can Total Consis-

No, CompositionX Year Process# Count Score Color Defects tency Flavor Grade

20 Field Run 51 0 18 94,0 28,0 15,0 14,3 36,7 A
51 1 142 91.6 27,3 1,6 13,2 36.5 A
52 1 108 89,8 26,9 1.7 13,2 35.0 A
51 2 90 92,3 27,8 1hal7 13,5 36,7 A
52 2 36 88.5 25.7* 1L,8 14,2 33,8 C
51 5 66 83,0 25.5% 1ok 12,4 3047 C
51 6 36 9352 2703 1)l07 11403 36.8 A
51, 7 36 90,8 28,2 1L.3 13,8 34,5 A
51 8 sk 9he2 27,9 1he9 .h 37.0 A
51 9 108 92,8 28,5 1L.8 13.h 36,1 A

x - 1st No, irdicates % No, 1l's; 2nd No, % No, 2's account color; and 3rd No. %
Noe 2's account defects,

# - 1 Cold Break ~ 2 Extracts - Talker allace
2 Hot Break -~ "alker Wallace
5 Cold Break - 1 Extract-Mallory
6 Hot Break - Mallory
7 Cold Break -~ 2 bxtracts - Conventional Cook
8 Hot Break - Conventional Cook
9 Cold Break - 1 Extract - Walker "allace
0 Cold Break - 1 Extract - Conventional Cook

#* - Indicates limiting rule within grade,
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TABLE VII Grade Relationship of Canned Tomato Juice by Raw Product Grade,
Year (1951 and 1952 only) and Process, Disregarding Variety and
Time of Inspectione :

Lot Raw Product Can Total Consis—~
No. Composition* Year Process’ Count Score Color Defects tency Flavor Grade
1 100~0~0 51 1 227 92,3 2749  1he7 13,7 36,0 A
52 1 96 91,1 28,1 14,8 1365 3Ls6 A
52 2 c1 91,3 26,9 1.9 13,8 35.6 A
51 5 72 8742 26,1 1,5 1362 33.3 A
51 6 30 90,4 26,8 14,6 o2 34,8 A
51 7 104 89,9 28,1 1l,l 13.8 33,6 A
51 8 90 92,9 28,1 1L,5 ok 35.9 A
Sl 9 1024 89024 26.6 1h06 1308 3’-10'4 A
3 75-25=0 51 1 108 93,7 27,8 1L,6 .k 36,9 A
52 1 36 92,7 28,2 15,0 .7 3L,8 A
Sl 2 5’-1 9303 270’4 1590 ]l-h2 3607 A
52 2 2k 91,3 26,5 15,0 1,5 3543 A
51 5 30 7640  23,2% 1440 10,6 284,2%  C
5l 6 36 90,0 26,5 1,5 14,0 35,0 A
51 9 18 92.3 273 1.7 1La7 35.7 A
7 SO"‘SO“O 51 1 108 91c5 2701 th? 1308 35.9 A
52 1 73 87.6 26,7 1.6 12,8 33,5 A
51 2 72 91,9 27.0 1L.8 13,8 36,3 A
52 2 60 90,0 26,1 1L,9 14,0 35,0 A
Sl 5 )-l8 85.}4 25‘01* 1)4¢8 13 +0 3205* C
51 6 18 91,3 27,0 1hL47 13,7 36,0 A
8 0-100-0 51 1 172 87.2 25,9% 1l 12,6 3k c
52 1 30 83,0 2L,2% 15,0 12,2 31,6% c
51 2 208 89,9 26,5  1h,7 12,9 35.7 A
52 2 36 86,8 2L,8% 1L.8 13.7 33.5 C
51 5 36 82.9  23,9% 1L,5 123 3242 C
51 6 18 92,3 26,7 15,0 o3 36,3 A
51 7 i 85,4 26,3 13,9 13,9 3l.3%  C
51 8 89 91,5 26.8 1ha7 1.5 35,5 A
51 9 107 88,2 26,3 1k 12,9 3.5 A
51 0 36 8642 28,0 14,0 13,7 305% C
13 75-0=25 51 1 36 92,7 28.2 1L4.8 12,8 36,8 A
52 1 36 93,7 28,7 15,0 1.2 36,0 A
51 2 36 92,8 28,7 1L.8 12,5 36,8 A
52 2 36 9242 27,0 15,0 1443 35.8 A
1k 50-0-50 o1 1 18 95,0 28,3 15,0 14,0 37.7 A
52 1 36 92,7 2745 15,0 13.8 3643 A
51 2 18 90,7 28,7 15,0 12,0 35U A
52 2 L8 92,8 27,5 15,0 1.1 36,1 A
15 27-75-0 51 1 71 89,8 26,5 1,8 13,7 35.0 A
51 2 29 86,1 2Le5% 1L.8 12,8 3ll1 c
51 5 35 87sL  25.7%¢ 1h,2 13,5 3h.1 c
°1 6 18 91,0 27,0 15,0 1.0 35,0 A
51 9 18 88,0 25,7% 15,0 13.3 34,0 C
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TABLE VIII Color Relationships between Hunter a/b Color Ratios of Raw Tomato
Juice, Canned Tomato Juice and U.S.D.A, Color Scores Disregarding
Variety, Year, Process and Time of Inspection,

_ _ _ _RAT PRODUCT _ _ _ _  _ _ _ _ __ _ _ _ CANNED PRODUCT _ _ _ _ _ _ _ _ __
Average
a/b Color Average a/b  Average a/b a/b Color  _ _ Average U.S.DsA._ _
Ratio Group® Color Ratio Color Ratio Ratlo Loss Color Score Color Grade
1.5 1.57 1.49 .08 2243% D
1.6 1.65 1.7 #18 2l 6% c
1.7 1,76 1,51 +25 2lo3% c
1.8 1,85 1.60 25 26,2 X
1.9 1.95 1,57 .38 26,0 A
2.0 2,0l 1.6L 210 26,8 A
2.1 2,15 1,74 olil 274l A
242 2425 1.77 L8 2747 A
243 243L 1,84 50 2843 A
2.l 2.l 1,91 53 28,5 A
245 2455 1,95 60 2848 A
246 2.61 1.91 .70 2849 A
2.7 2,71 1.86 .85 2845 A

o = All lots grouped on a/b color ratio values, 1.5 group includes all lots 1,50
10 1459, 1.6 group includes all lots 1,60 to 1,69, etc,

# - Indicates limiting rule within grade,
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TABIE IX Color Relationships between Hunter a/b Color Ratios of Raw Tomato
Juice, Canned Tomato Juice and U.S.D.A. Color Scores by Variety,
Disregarding Year, Process and Time of Inspection,

_ _ _ _ _RawrmRoOUCT CANNED PRODUCT _ _ _
- - Avei‘—a.é'e ——————————— -
a/b Color 4 Average a/b  Average a/b a/b Color _ _ Average U.S.D.Ae._ _
Ratio Group® Variety’ Color Ratio Color Ratio Ratio Loss Color Score Color Grade
1.5 S 1.57 1,49 .08 223% D
1.6 S 1.6L 1,56 .08 25,8% C
R 1,67 141 026 23,6% C
L 1.65 1.30 o35 22,7 D
1.7 S 1.76 1.55 021 2L 0% c
R 1.7h 1,42 232 25,0% C
1.8 S 1.8L 1,69 015 26¢9 A
R 1.84 1,53 31 2548 C
L 1,86 1.50 36 25l C
1.9 S 1.95 1.62 33 26,1 A
R 194 1.60 3b 2667 A
L 1.94 1.Lb W50 2l o 8¢ C
2,0 S 2,03 1.65 .38 26,8 A
R 2,04 1,6L L0 26,9 A
L 2,06 1,56 <50 26,0 A
2.1 S 2.16 1.77 39 2743 A
R 2015 lnYh ohl 277 A
L 2,15 1.68 WL7 26,8 A
2,2 S 2.2h 1,75 L9 27.3 A
R 2.25 1.78 oli7 2749 A
L 2425 1.67 .58 26,6 A
203 S 2e3h 1c9h cho 2807 A
R 2633 1.82 o5 28.3 A
L 2,35 1,86 oli9 28,2 A
2oh R 2ehh 1,91 053 2805 A
2,5 R 2455 1,95 .60 28,8 A
2,6 R 2.61 1,91 70 2849 A
27 R 2.71 1,86 .85 28,5 A

o - All lots grouped in a/b color ratio values., 1.5 group includes all lots 1,50
to 1.59, 1.6 group includes all lots 1.60 to 1,69, etce

# - S (Stokesdale); R (Rutgers); L (Long Red),

# = Indicates limiting rule within grade.
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TADLE X Color Relationships between Hunter a/b Ratios of Raw Tomato Juice,
Canned Tomato Juice and U,S,D,A. Color Scores by Years, Disregarding
Variety, Process and Time of Inspection,

o _ _RAUBRODUCT _ _ _ __ ___ __ ____ CANNED FRODUCT _ _ _ _ _ _ _ _ _
Average
a/b Color Average a/b  Average a/b a/b Color Average U.S.D.A._ _ _
Ratio Group® Year Color Ratio Color Ratioc Ratio Loss Color Score Color Grade
1.5 51 1,57 1,49 «08 2243% D
1.6 50 1,62 1.5k .08 2543% c
51 1.65 1.L8 W17 2L 493 c
52 1,67 1.1 026 23,64 C
1.7 50 1,76 1,79 $ .03 273 A
51 1.77 1,19 «58 19,0 D
52 lo?h l.hz 032 2500* c
1.8 50 1.85 1,69 016 26,8 A
51 1.8L 157 W27 25,83 c
52 1,86 1.45 Wil 25463 c
1.9 50 1,97 1.75 $22 2649 A
51 1.94 1,56 «38 25093 C
52 1,94 o52 W2 26,4 A
200 50 2003 1973 030 27.5 A
o1 2,04 1.63 Al 36,7 A
2.1 50 2415 1,81 o3k 2745 A
51 2,15 1.73 o2 275 A
52 2012# laS? 057 2608 A
242 50 2,27 1.84 A3 28,1 A
51 2.2k 1.75 L9 277 A
52 2,25 1.73 52 27.6 A
243 50 2633 1,95 .38 2867 A
51 20311- 198)4 050 2803 A
52 2434 1.7k «60 279 A
2.k 50 2.Ll 1,93 051 28.6 A
51 N 1.87 057 2843 A
52 2.43 1,93 50 29,2 A
245 50 2455 2,00 055 28.9 A
51 2,56 1,75 .01 28,0 A
52 2.56 1,92 e 28,6 A
2,6 51 2,61 1,87 N 28,7 A
52 2,61 2,01 .00 2945 A
2,7 52 2,71 1.86 .85 28,5 A

o - All lots grouped in a/b color ratio values. 15 group includes all lots 1,50
to 1,59, 1.6 group includes all lots 1,60 to 1.69, etc,
# = Indicates limiting rule within grade,
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TABLE XI Color Relationships between Hunter a/b Color Ratios of Raw Tomato
Juice, Canned Tomato Juice and U.S.D.A, Color Scores by Year and
Variety, Disregarding Process and Time of Inspectior,

RAW TRODUCT  _ _ _ CANNED PRODUCT  _ _ _ _
“““““““““““““““““““““ Average = ~_Av, UsS,D.A.
a/b Color Average a/b Average a/b a/b Color Color Color
Ratio Group® Year Variety# Color Ratio Color Ratio Ratio Loss Score Grade

1.5 51 S 1.57 1,49 .08 22,3% D
1.6 50 S 1.62 1,54 208 25.,3% C
o1 S 1,65 1,57 .08 26,0 A

L 1,65 1,30 «35 22,7% D

52 R 1,67 141 026 23,6% C

1.7 50 S 1,76 1,79 + .03 27.3 A
51 S 1,77 1,19 «58 19,0% D

52 R 1,74 1.Lh2 W32 25,0% C

1,8 50 S 1,85 1.71 b 27,0 A
R 1.83 1.51 032 25,7% C

51 S 1,82 1.65 W17 26,6 A

R R 1.81 1,61 +20 25,9% C

L 1.86 1,50 W36 25.4% C

g2 R 1.86 1.5 ol 25.6% C

1,9 50 S 1,97 1.7k 23 2649 A
51 S 1,94 1,59 «35 26,0 A

R 1.9L 1,62 032 26,8 A

L 1,94 1ol 50 2Ll.8% C

52 R 1,94 1,52 12 26,1 A

2,0 50 5 2,04 1,74 «30 27.6 A
R 2,02 1,69 033 26,7 A

51 S 2403 1,53 50 25,7% C

R 2,03 1,68 ¢35 273 A

L 2,06 1,56 «50 26,0 A

52 R 2.06 1,56 <50 2663 A

2.1 50 S 2,15 1.84 o3l 27.7 A
R 2,15 1.79 «36 273 A

51 S 2417 1,63 oSl 26,5 A

R 2,15 1,79 «36 2803 A

L 2,15 1.68 o7 26,8 A

52 R 201k 1.57 57 26,8 A

2,2 50 S 2.26 1,77 119 27,5 A
R 2,28 1,90 <38 28,5 A

51 S 2,23 1,73 «50 2742 A

R 2.2l 1.77 U7 2749 A

L 2,25 1.67 058 26,6 A

52 R 2,25 1,73 52 27.6 A

203 50 S 293)4 1-9h o}-lo 2807 A
R 2430 1.97 33 28,7 A

51 R 2433 1,83 .50 28,4 A

L 2435 1,86 ) 28,2 A

52 R 2,3L 1,7L 60 2749 A






TABLE XI (eont'd)

- RAWPRODUCT_ _ _ _ _ _ __ ___ ___ _ CMNED FRODUCT _ _ __
Average _Av._U,S.D.A,
a/b Color Average a/b  Average a/b a/b Color Color Color
Ratio Group® Year Variety# Color Ratio Color Ratio Ratio Loss Score Grade
2!'24‘ 50 R 21’4& 1.93 cSl 2806 A
51 R 2.LL 1,87 .57 28,3 A
52 R 20143 1,93 050 2942 A
205 SO R 2055 2000 355 28.9 A
51 R 2456 1,75 .81 28,0 A
52 R 2056 1,92 6L 28,6 A
2.6 51 R 2,61 1.87 o7k 28,7 A
52 R 2,61 2,01 60 29,5 A
247 52 R 2,71 1.86 85 28,5 A

o = All lots grouped in a/b color ratio valuese 1.5 group includes all lots 1,50
to 1,59, 1.6 group includes all lots 1,60 to 1,69, etc.

# = S (Stokesdale); R (Rutgers); L (Long Red),

# - Indicates limiting rule within grade,
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TABLE XII Color Relationship between Hunter a/b Color Ratios of Raw
Tomato Juice, Canned Tomato Juice and U.S,D.As Color Scores
and Grades by Year and Time of Inspection, Disregarding
Variety and Process.

_________ RAY PRODUCT | _ _ | __ _ o oo o . .CANNED PRODUCT _ _ _ _ _
Average _Av, _U.D.S.A.
a/b Color Average a/b  Average a/b a/b Color Color Color

Ratio Group® Year Inspection? Color Ratio Color Ratio Ratio Loss Score Grade

1.5 51 1 1.57 1.31 26 22,0% D
2 1.57 1.2k 33 23,0% C

3 1.57 1.27 $30 22,0% D

1.6 50 1 1,62 1.L5 W17 25.,0% C
2 1,62 1,37 «25 27.0 A

3 1,62 1.81 + .19 2L,0% C

3 1 1,65 1,48 W17 25,0% C

2 1,65 1.l 21 25,3% C

3 1.65 1,52 W13 2h 3% C

52 1 1.66 1.4 022 23,3% C

2 1,69 1.36 ¢33 2L,0% C

1.7 50 1 1,76 1.7L $02 27,0 A
2 1,76 1,61 .15 27.0 A

3 1.76 2,02 ¥ .26 28.0 A

51 1 1.77 1.1 .63 15.0% D

3 1.77 1,23 5l 23,0 C

52 1 1,7k 1.40 o3k 25,0% C

2 1-7,4 1oh}4 «30 2500* C

1.8 50 1 1,85 1,65 .20 2642 A
2 1.85 1.53 032 2746 A

3 1,85 1,88 + .03 26,8 A

51 1 1.84 1,56 .28 26,5 A

2 1.84 1,48 .36 25,7 C

3 1,84 1.66 .18 25.2% C

52 1 1.86 1.lL L2 25,8% C

2 1.86 1,47 39 25,5% C

1.9 50 1 1,97 1.68 e29 27,0 A
2 1.97 1.63 o3k 27.0 A

3 1.97 1,92 .05 2647 A

51 1 1,94 1,58 36 26,1 A

2 1.9L 1,52 U2 25.,8% C

3 1,94 1.58 36 25,5% C

52 1 1.94 1.57 37 26,3 A

2 1.94 1,49 L5 26,5 A

2,0 50 1 2,03 1,67 .36 27,0 A
2 2.03 1063 .lLO 28.0 A

3 2,03 1.89 o1k 27.4 A

51 1 2,04 1,65 039 27.4 A

2 2.04 1.57 A7 26,8 A

3 2,0k 1.68 .36 26,1 A

52 1 2,06 1.58 48 26,4 A

2 2.06 1.55 051 26,3 A
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TABLE XII (cont'd)

= RA" PRODUCT CANNED PRODUCT_ _ _ _ _ _
ST T TS TEs Ty TTE TS ST E ST YT A m T Average _AVe U.S.D.A.
a/b Color Average a/b  Average a/b a/b Color  Color Color
Ratio Group® Year Inspection# Color Ratio Color Ratio Ratio Loss Score Grade
2.1 50 1 2,15 1.79 .36 2742 A
2 2,15 1,69 L6 2749 A
3 2,15 1,96 .19 274 A
51 1 2.15 1,75 L0 2747 A
2 2,15 1,67 L8 27.4h A
3 2,15 1.76 «39 273 A
52 1 2.,1L 1.59 .55 26,9 A
2 2.1k 1.56 .58 26,7 A
242 50 1 2.27 1.82 A5 27.8 A
2 2.27 1.73 i 28.3 A
3 2.27 1.97 .30 28,1 A
Sl 1 2424 1,76 L8 27.8 A
2. 2.2L 1,72 .52 27.6 A
3 2.24 1,78 L6 27.6 A
52 1 2425 1,72 53 27.6 A
2 2425 1,74 51 27.6 A
2.3 50 1 2433 1,90 U3 29,0 A
2 2433 1,85 U8 2843 A
3 2,33 2,09 o2l 2847 A
o1 1 2.3L 1.8L .50 - 28,3 A
2 2,34 1,80 o5l 28,4 A
3 2,34 1,88 L6 2843 A
52 1 2,34 1.73 61 27.6 A
2 2,34 1,76 .58 28.1 A
2.4 50 1 2.l 1,92 e52 28,6 A
2 2.1l 1,82 .62 28.5 A
3 2.4l 2,0L L0 28,5 A
Sl 1l 2'1421 1087 057 2805 A
2 2444 1,84 .60 28,0 A
3 2,LL 1,91 53 2843 A
52 1 2,43 1.91 52 29,0 A
2 2,43 1,95 L8 29.3 A
2.5 50 1 24,55 2.00 «55 28,7 A
2 2455 1,91 6L 29.3 A
3 2,55 2,09 L6 28,8 A
51 1 2,56 1,78 .78 28,0 A
2 2.56 1.6k 092 29,0 A
3 2.56 1,83 W73 2740 A
52 1 2.56 1,92 N 28,8 A
2 2.56 1,93 .63 28,5 A
2,6 51 1 2,61 1,86 .75 28.5 A
2 2.61 1.85 .76 29,0 A
3 2,61 1.91 .70 28,5 A
52 1 2.61 1,96 - .65 30,0 A
2 2,61 2,05 .56 29,0 A
2.7 52 1 2.71 1.92. .79 28,0 A
2 2,71 1.79 092 - 29,0 A
o - All lots grouped in a/b color ratio values, 1,5 group includes all lots 1,50 to

1.59, 1,6 group includes all lots 1.60 to 1,69, etc,
# - Inspection (1 - After two months storage; 2 - After 6 months; 3 - After 10 months)
% = Indicates limiting fule within grade.
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TABLE XIII Color Relationship between Hunter a/b Color Ratios of Raw
Tomato Juice, Canned Tomato Juice and U.S.D.A. Color Score
by Process, Disregarding Variety, Year and Time of Inspection,

_______ RA™ FRODUCT _ _ _ _ _ _  _ __ _ _ _ . CANNED PRODUCT _ _ _ _ _ _
Average _Av._U.S5.D.Ae
a/b Color 4 Average a/b  Average a/b a/b Color Color Color
Ratio Group® Process” Color Ratio Color Ratio Ratio Loss Score Grade
1.5 9 1.57 1.49 .08 22,3% D
1,6 1 1.6L 1,28 .36 22,3% D
2 1,69 1445 o2U 2L,3% C
7 1.68 1,60 .08 25,0% C
9 1,65 1.57 .08 26,1 A
1.7 1 1.74 1.bh2 e32 25,0% C
5 1.77 1,19 .58 19,0% D
1.8 0 1.83 1.73 .10 28.3 A
1 1.83 1,48 «35 25,3% C
2 1.86 1.60 .26 26,3 A
5 1.85 1,49 «36 25.1% C
9 1.83 1.76 <07 2740 A
1.9 1 1.93 1,55 .38 25.9% C
2 1.93 1,58 35 25,6% C
5 1.97 149 L8 25,6% C
6 1,96 1,62 o3k 26,7 A
7 1.95 1.55 o0 25,8% C
8 1.91 1,61 .30 25,8%  C
9 1.97 1,58 39 26,6 A
2.0 1 2,05 1.65 L0 27.0 A
2 2,05 1,6l Ll 2647 A
5 2,03 1,50 «53 25,53 C
6 2,03 1,64 39 2649 A
7 2,03 1,69 o3k 28,0 A
8 2,00 1.61 39 2743 A
9 2,02 1.59 b3 26,6 A
2,1 0 2,14 1,71 U3 27.8 A
1 2,15 1,70 45 27.6 A
2 2,15 1.6l 51 26,6 A
6 2,18 1,70 U8 27.1 A
8 2.15 1,7k Ul 2748 A
2.2 1 2425 1.75 «50 27.7 A
2 242L 1,76 18 27.k A
7 2,25 1,69 .56 27.5 A
8 2.2L 1.7k .50 27.8 A
9 2425 1,78 L7 28,6 = A
203 l 2!3h 1085 o)-l»9 2806 A
2 2.34 1,78 .56 27,8 A
g 2.35 1,87 L8 29.0 A
A

2431 1.80 .51 27.8
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TABLE XIIT (cont'd)
RAW‘E@QDUCT CANNED PRODUCT

Average Av, U.S.D.A,
a/b Color

Average a/b  Average a/b a/b Color  Color  Color
Ratio Group® Process” Color Ratio Color Ratio Ratio Loss Score Grade

2.4 1 2.43 1,85 .58 28,5 A
2 Qohh lt 9]. 053 280,4 A
8 2,45 1.90 .55 28,3 A
2.5 1 2,57 1.97 .80 29,0 A
2 205’4 1077 c77 27(:8 A
2.6 1 2,61 2,01 «60 29,5 A
2 2,61 1.85 o 76 2847 A
8 2,61 1.89 o 72 28.7 A
27 2 2.71 1,86 .85 28.5 A

0 = All lots grouped in a/b color ratio values, 1,5 group includes all lots
1,50 to 1,59, 1,6 group includes all lots 1.60 to 1,69, etcs

# -1 Cold Break - 2 Extracts - "alker Wallace

Hot Break - "alker 'Tallace

Cold Break - 1 Extract-Mallory

Hot Break - Mallory

Cold Break - 2 fLxtracts -~ Conventional Cook

Hot Break - Conventional Cook
Cold Break - 1 Fxtract - Walker allace
Cold Break - 1 Extract - Conventional. Cook

ONO Co~N OV IO

# - Indicates limiting rule within grade,
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TABLE XIV Color Relationship between Hunter a/b Color Ratios of Rar Tomato

Juice, Canned Tomato Juice and U.S.D.A. Color Scores by Process,,

Year and Variety Disregarding Time of Inspection,.

RA™ FRODUCT

CANNED PRODUCT

Average

a/b Color Pro- Var- Average a/b Average a/b a/b Color Color Color
Ratio Group® cess” ietyX Year Color Ratio Color Ratio Ratio Loss Score Grade

1.5 9 S 51 1,57 1,49 .08 22,3% D

1.6 1 S 50 1.62 1.54 .08 25.3% C

R 52 1.61 1.2L .37 21,0% D

L 51 1.65 1,30 «35 224 7T% D

9 S 51 1,65 1.57 .08 26,1 A

1.7 1 S 50 1,76 1.79 + .03 2743 A

R 52 1.7k 1,42 032 25,03 c

5 S Sl 1.77 1018 059 19,0% D

1.8 0 S 51 1.83 1.73 .10 28.3 A

1 S 50 1.86 1.71 015 27.1 A

R 50 1,83 1,51 .32 25, 7% c

51 1,81 1,62 .19 25,5% c

52 1.85 1,33 .52 25.5% C

L 51 1.85 1.h6 39 2l B C

2 S 50 1.81 1,72 .09 25,93 C

R 51 1.82 1.60 022 26,7 A

52 1,88 1,58 .30 25, 8% C

L 51 1,86 1.62 2l 26,7 A

5 S 51 1,80 117 e33 2h,3% C

L 51 1,87 1.L9 .38 2543 C

9 S S1 1.83 1,76 .07 27,0 A

1,9 1 S 50 1.97 1.75 022 2649 A

51 1,92 1.65 27 25 T3 C

R 51 1.9 1.68 .26 2742 A

52 1.94 1.53 Ul 26,6 A

L ol 1,92 1,40 .52 2L,9%  C

2 S c1 1,91 1,68 $23 2642 A

R o1 1.92 1,66 .26 27.0 A

L 51 1,95 1.L45 «50 o)y, 23 C

5 S c1 1.99 1.L5 « 5L 5. G

R 51 1,92 1.57 .35 26,0 A

L 5l 1,97 1.48 L9 25, T3 C

6 S 51 1,99 1,64 35 2740 A

R 51 1.92 1.59 033 2643 A

7 S Sl 1.95 1.55 L0 25.8% C

8 S o1 1,91 1,61 .30 25,8 C

9 S 51 1.96 1.58 .38 26.4 A

R o1 1,98 1.58 L0 2649 A

2.0 1 S 50 2,0k 1. 74 «30 27.6 A

R 50 2,02 1.69 $33 2647 A

51 2,05 1.73 32 27k A

52 2,06 1.59 A5 2646 A

L 51 2,06 1,56 .50 26,4 A
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TABLE XIV (cont'd)

RA™ FRODUCT

CANNED PRODUCT

Average

a/b Color Pro-,6 Var- Average a/b Average a/b a/b Color Color Color
Ratio Group® cess’ jety* Year Color Ratio Color Ratio Ratio Loss Score Grade

2,0 2 R 51 2.0U 1,76 .28 27,7 A

(cont'd) 52 2,06 1,51 «55 25,.8% c

L 51 2,07 1.56 5l 25.,7% C

5 S 51 2,0l 1,42 .62 2l 5 ¢

R 51 2,02 1.5L L8 2642 A

L o1 2,07 1,58 L9 25, 3% c

6 S 5l 2,02 1.66 .36 2649 A

R 51 2,05 1.60 U5 27.0 A

7 R 51 2.03 1,69 3L 28,0 A

8 R 51 2,00 1.61 39 2743 A

9 S 51 2,03 1,51 52 25,93 C

R 51 2,00 1.74 26 2841 A

2,1 0 R 50 2,15 1.75 Lo 28,0 A

L c1 2.12 1.67 «35 27.7 A

1 S 50 2.15 1.8L W31 2747 A

R 50 2,15 1.79 .36 2743 A

51 2,15 1.73 U2 28.0 A

52 2,13 1.66 A7 27.3 A

L 51 2415 1.67 o8 271 A

2 S 51 2,17 1.65 052 26,3 A

R 51 2,15 1,88 W27 28,0 A

52 2.1 1,52 62 26,5 A

L 51 2,156 1.67 L9 26,0 A

6 S 51 2.18 1,70 A8 27.1 A

8 R 51 2.16 1.79 37 29,0 A

L 51 2.1 1.68 L6 26,7 A

9 S Sl 2.17 10)1-1 076 2503% C

R 51 2,15 1,86 029 28.7 A

L 51 2.14 1,80 3L 26,7 A

2,2 1 S 50 2,26 1.77 U9 27.5 A

51 2.20 1.73 L7 27.0 A

R 50 2.28 1.90 «38 2845 A

51 2425 1.77 A8 27.8 A

52 2425 1.75 «50 28,0 A

L 51 2.26 1,55 W71 26,3 A

2 S 51 2425 1.80 L5 26,4 A

R 51 2,23 1,80 L3 2749 A

52 2,25 1.71 5L 2742 A

L 51 2,24 1,72 .52 26,7 A

7 S 51 2423 1.69 5L 2742 A

R 51 2,26 1,70 .56 27.6 A

8 S 51 2,25 1.78 L7 28,0 A

R t1 2,23 1.73 .50 2747 A

9 R 51 2425 1,78 7 28,5 A

R 50 2430 1,97 33 28,7 A

51 2433 1.86 47 28,6 A

52 2433 1.7k 59 28.L A

L 51 2437 2,02 o35 28,7 A
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TABLE XIV (cont'd)
RA™ PRODUCT CANNED PRODUCT

a/b Color Pro-, Var-, Average a/b Averase a/b a/b Color Color Color
Ratio Group® cess’ iety# Year Color Ratio Color Ratio Ratio Loss Score Grade

243 2 R 51 2¢3l 1,81 53 28.1 A
(cont'd) 52 2,35 1.7k 61 2742 A
L Ul 2433 1.76 57 27.6 A

7 R 51 2.3L 1,82 o52 28,7 A

L 51 2,37 2,00 37 29,7 A

8 R 51 2.31 1.80 051 28,0 A

2.4 1 R 50 2.4L 1.92 W52 28,6 A
51 2.’43 1077 066 27.9 A

52 2.3 1,93 .50 2942 A

2 R 51 2.4l 1,91 53 2844 A

8 R 51 2,45 1,90 .55 28.3 A

2.5 1 R 50 2455 2,00 55 29.0 A
52 2,57 1.97 «60 29,0 A

2 R 51 2.56 1,75 .01 28,0 A

52 2.51 1.79 o 72 27.5 A

2.6 1 R 52 2,61 2,01 .60 2945 A
2 R 51 2.61 1,85 76 28,7 A

8 R 51 2.61 1.89 o 72 28,7 A

2.7 2 R 52 2.71 1,85 .86 28,5 A

o - All lots grouped in a/b color ratio valuess 1,5 group includes all lots 1,50
to 1.59, 1.6 group includes all lots 1,60 to 1,69, etce

# =1 Cold Break - 2 Extracts - Walker Mallace

2 Hot Break - Walker Wallace

5 Cold Break - 1 Extract-lallory

6 Hot Break - Mallory

7 Cold Break - 1 Extract-lallory

8 Hot Break - Conventional Cook

9 Cold Break = 1 Extract - Malker Wallace

0 Cold Break ~ 1 Extract - Conventional Cook

x = S (Stokesdale); R (Rutgers); L (Long Red)

# « Indicates limiting rule within grade,
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TABLE XV, Yield Relationship by Raw Product Composition, Process, Year
and Variety in Percent Yield of Raw Juice prior to Processing
for 1951 and 1952,

Lot Ramw Productx J ) Average Percent
No. Composition Process Variety™ Yield of Raw Juice

1 100-0-0 1 7240
799
7647
70.5
80,0
81.3
71.0
5940
61.0
7765
72,0
85,0
7540
82,0
65.3
6645

n

~ O

O @

3 75=25=0

—

78.0
78,0
76.8
83.0
76.0
59,0
85.0
70,0
72.0

(O R=R R RN = = Tud-dnunounHdne dn

H N O VU N

7 50-50-0 78.1
17,0
81.6
83.0
76.0
73.0
8L.0

61.0
62.0
7145
81.0
76.0
7540
177
7940
7840
7640
78.0
71,5
80.0
7540
77,0
56,0
62.0

(N I W = N e S

8 0-100-0

N H O O VU

O o ~NNOoN W
TdundnodnprrHEdunHE oG +Wn
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TABLE XV (cont'd)

Lot Raw Product . Average Percent
No, Composition® Process’ Variety” Yield of Raw Juice

13 75-0-25 1 79.0

78,8

8243
17.2

75¢5
75,0
82,0
17,0
83.0
7L.0

59,0
5k
8L,0
81,0
60,0
78,0
68,0
78.0
7845
81,0
68,0
61.6

1, 50=~50-0

n =

15 25-75-0

=
(OROROR-vN o= Ty T

20 Field Run

Ho oW

Ve o N
> RO R=vli=vi=s B W o =it =v I s J=v =)

X = lst number indicates % No. 1's; 2nd No., % No. 2's account color; and
3rd No, % No, 2's account defects,

# = 1 Cold Break - 2 Extracts - "alker Wallace

2 Hot Break = Walker Wallace

5 Cold Rreak - 1 Extract-Maliory

6 Hot Break -~ Mallory

7 Cold Break - 2 Extracts - Conventional Cook
8 Hot Break - Conventional Cook

9 Cold Break - 1 Extract - "alker Wallace

0 -

Cold Break - 1 Extract - Conventional Cook

% - S (Stokesdale); R (Rutgers); L (Long Red).
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