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is concerned and thereby causing the public to believe that it is actually low in
acid, as inferred by the advertising.

Invert Sugar of Chamber-Ripened Tomatoes. As mentioned earlier, the
invert sugar determinartions were not replicated and the analysis of variance was
determined only on the date and variety (Table 10).

TABLE 10 - AMALYSIS OF VARIANCE FOR INVERT SUGAR
IN CHAMBER-RIPEMED FRUIT

Source of Variation D.F. M.S, F value
Date 4 L1390 5,673%%
Variety 10 . 3091 12,414%*
Error 40 L0245

Total 54

** Significant at the .01 level,

Variety shows more variation than does date in the analysis of invert sugar,
although both have significant effects upon the level of invert sugar in the fruit
(Table 11).

TABLE 11 - RANKED VARIETAL MEANS FOR INVERT SUGAR
OF CHAMBER-RIPENED FRUIT

Shortest
Mean Significant
Variety (%) Rangesl
Orange Jubilee 3.32
1-418-3 3.10 a
Tomboy 2.9 ab
Pink Ponderosa 2.93 abe
|-417-1 2.9 bed
K-135 2,88 bede
Imp. Garden State 2.88 bedef
K-146 2.79 bedefg
Oxheart 2.78 bedefgh
White Gueen 2,85 gh
H-137D 2,39
MEAM 2,87

1 Means with the same letter are not different from each other at the .01 level of
significance.

The range for invert sugar was from 2.39 to 3.32 percent. This range is in
close agreement with the reports of Cameron (11). The Orange Jubilee variety
had the highest amount of invert sugar as would be expected since it had the
highest amount of soluble solids. The canning line, H-1370, which was low in
soluble solids, was also low in invert sugar. Most of the other varieties fell into
or near the position they held for soluble solids. The invert sugar analysis also
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showed that the total amount of soluble solids was approximately 74 to 77 per-
cent invert sugar.

Sugar Acid Ratio of Chamber Ripened Tomatoes. The sugar-acid ratio
was calculated by dividing the percent acid into the percent sugar as Brix.

In the sugar-acid ratio analysis given in Table 12, both date and variety
show significant effects. This would be expected since environment has such an
important effect upon the sugar and acid level of the fruit as mentioned earlier
in the literature. Therefore, the sugar-acid ratio, which is dependent on both of
chese, would be highly affected by the environment preceding 2 picking date.

TABLE 12 - ANALYSIS OF VARIANCE OF SUGAR-ACID RATIOS
FOR CHAMBER-RIPENED FRUIT

Seurce if Variation D.F. M. 5. F value
Date o 4 217.63 147,81
Variety 10 13.65 9.27
Date x Variety 40 3.12 2,12
Error 220 1.47

Total 274

As shown in Table 13, the range in sugar-acid ratios was from 7.28 to 9.66.
This range is in agreement with the studies of Scortt and Walls (39) who found
a range of 6.9 to 10.8 in the fresh fruit. The greenhouse line, 1-417-1, had the
highest sugar-acid ratio since it was the lowest in acid level and near the middle
of the population in sugar level. The canning variety, H-1370, was the lowest in

TABLE 13 - RANKED VARIETAL MEANS FOR SUGAR-ACID RATIO
OF CHAMBER-RIPENED FRUIT

Shaortest
Significont

Variety Mean Ranges]
1-417-1 Q.66 a
Improved Garden State 2.23 ab
Oxheart 8.99 obc
Orange Jubilee 8.43 obed
K-135 B.28 bed
K-146 7.93 bed
Tamboy 7.90 bed
[-418-3 7.81 cd
Pink Ponderosa 7.74 cd
White Glueen 7.44 cd
H-1370 7.28 d

MEAM 8,25

1 Means with the same letter are not different from each other at the .01 level of
significance.



sugar-acid ratio since it was the lowest in sugar level and near the average of the
population in acid content,

In studying the sugar-acid ratio, less significant difference was found when
comparing varieties than when comparing harvest dates.

PH of Vine-Ripened Tomatoes. The analyses of variance for the quality
factors were run in the same manner for the vine-ripened fruit and the chamber-
ripened fruit. The vine-ripened fruit was harvested on only four picking dates.

The variability in pH of fruits that were vine-ripened was due mostly to
variability in picking date (Table 14). The difference between varieties and their
pH readings was also significant; but to a less degree than was che picking date.
This was just the opposite effect of thar found with the chamber-ripened fruit
where variety showed the greatest effect. This would be expected since the more
uniform ripening occurring in the chamber would eliminate most of the varia-
bility due to environmental factors. In Table 14, the interaction of date x variety
was not significant.

TABLE 14 - ANALYSIS OF VARIANCE OF pH
FOR VIMNE-RIPENED FRUIT

M. 5. F value

Source of Variation D.F.

Date 3 L4238 Bé, 21%*
Variety 10 . 2209 34, 51k
Date x Variety 30 0110 1.71
Error 174 L0064

Total 219

** Significant at the .01 level,
Among the varieties tested, Improved Garden State showed the highest pH
and the white variety, White Queen, had the lowest pH (Table 15). The pH

TABLE 15 - RANKED VARIETAL MEANS OF pH READINGS
FOR VIMNE-RIPENED FRUIT

Shortest
Significant

Variety Means Ranges]
Improved Garden State 4.69
Oxheart 4,59 a
[-417-1 4,548 ab
H=1370 4,54 abe
K-135 4.50 abed
K=144 4,49 bede
Oronge Jubilee 4,43 def
Pink Ponderosa 4,41 def
[-418-3 4.38 f
Tomboy 4,37 f
White Queen 4,37 f

MEAM 448

1 Means with the same letter are not different from each other ot the .01 level of
significance.
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range was from 4.37 to 4.69. Many of the varieties showed a pH ar which the
bacteria, Baciilus coagulans, could cause spoilage in canned tomato products.
Most of the commercial canning varieties fell in the high pH range—a character-
istic which would be undesirable from the canner’s viewpoint

Titratable Acidity of Vine-Ripened Tomatoes. The analysis of variance
for the titratable acidity given in Table 16 was computed on the number of
milliliters of NaOH required to reach the end-point of 8.1. Values were con-
verted back to the percent citric acid equivalent.

TABLE 16 - ANALYSIS OF VARIANCE FOR TITRATABLE
ACIDITY OF VINE-RIPEMED FRUIT

Source of Variation D.F. M. 5. F value
Date 3 18,5484 44, 26%*
Variety 10 5.7706 13,77+
Date x Variety 30 .B534 2.03
Error 174 L4190

Total 219

** Significant at the .01 level,

Date of harvest seemed to have the most significant effect upon the titrar-
able acidity. However, the variety variation was also significant. The dare x varie-
ty interaction was not significant at the 0,01 level. Table 17 ranks the means for
each wvariety and the shortest significant ranges.

TABLE 17 - RANKED VARIETAL MEANS FOR TITRATABLE
ACIDITY OF VIMNE-RIPEMNED FRUIT

Shaortest
Mean Significant
Variety (% acid) Rangesl
Crange Jubilee . 498 a
Tombaoy 471 ab
1-418-3 L4461 abc
Pink Ponderosa .459 abed
K-144 . 458 abede
K=-135 443 bedef
White Queen .434 bedefg
H-1370 413 cdefgh
Osheart . 399 fgh
Impreved Garden State . 380 gh
1-417-1 .361 h
MEAM L434

1 Means with the same letter are not different from each other at the .01 level of
significance.

The orange variety, Orange Jubilee, which is commonly advertised as non-
acid, had the highest level of acidity. The greenhouse line, 1-417-1, had the low-
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est level of acidity, as determined previously. The White Queen variety, which
is advertised as anti-acid, was fairly high in acidity, being above the average of
the population in this respect. The range in titratable acidity for the 11 varieties
was from 0.361 to 0.498 percent citric acid equivalent. The canning varieties tend
to be near the middle of the population in titratable acidity.

Soluble Solids of Vine-Ripened Tomatoes. Table 18 gives the analysis of
variance for the soluble solids content of vine-ripened fruit. The analysis was
run on the corrected refractometer readings and converted to percent sugar as
taken from the Brix scale.

TABLE 18 - ANALYSIS OF VARIANCE FOR SOLUBLE
SOLIDS OF VINE=-RIPENED FRUIT

Source of Variation D.F. M. 5. F value
Date 3 L0623 &2, 30%*
Variety 10 .0078 7.80**
Date x Variety 30 .000% .90
Error 174 L0010

Total 219

** Sianificant ot the .01 level.

Both date and variety showed a significant effect upon soluble solids. The
date x variety interaction was not significant at the 0.01 level of significance.

Table 19 gives the ranking of the means for soluble solids by variety and
the shortest significant ranges.

TABLE 19 - RANKED VARIETAL MEANS FOR SOLUBLE
SOLIDS OF VINE-RIPENED FRUIT

Shaortest
Mean Significant

Variety (% Brix) Ronges!
Orange Jubilee 5.12
Improved Garden State 4,77
K-135 4,60 a
|-418-3 4 57 ab
Oxheart 4,55 ab
Pink Ponderosa 4,50 ab
Tomboy 4,42 b
K-146 4,42 b
1=417-1 4,10
H-1370 3,85
White Queen 3.60

MEAM 4,40

1 Means with the same letter are not different from each other at the .01 level of
significance,
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As found with the chamber-ripened fruit, Orange Jubilee was highest in
sugar content, The White Queen variety was the lowest in sugar content of the
vine-ripened fruit. Two of the canning varieties, K-146 and H-1370, are fairly
low in soluble solids content and this is undesirable for this type of tomato. The
beefsteak tomatoes are all adjacent at the middle of the population, possibly in-
dicating a relationship between size and soluble solids. The population shows
fairly wide extremes in soluble solids with most of the varicties clustered toward
the center and near the average.

Invert Sugar of Vine-Ripened Tomatoes. The analysis of variance results
for invert sugar of vine-ripened fruit are shown in Table 20.

TABLE 20 - ANALYSIS OF VARIANCE FOR INVERT SUGAR
OF VINE-RIPENED FRUIT

Source of Variation D.F. M. 5. F value
Date 3 L1010 2,39
“ariety 10 L2948 7.00%*
Errar 30 L0421

Total 43

#* Sianificant ot the .01 level.

Invert sugar did not vary significantly with harvest date. However, Table 20
shows that variety had a significant effect upon invert sugar. In both cases, the
calculated F values were fairly low. This also occurred in the analysis for the
chamber-ripened fruit. Variations among fruits with respect to level of invert
sugar seem associated with some factors other than date of picking.

Table 21 shows that the Orange Jubilee variety was highest in invert sugar
as well as soluble solids or sugar as percent Brix. Invert sugar has a high degree

TABLE 21 - RANKED VARIETAL MEANS FOR INVERT SUGAR
OF VIMNE-RIPENED FRUIT

Shortest
Mean Significant

Variety (%) Ranges!
Orange Jubilee 3.41
1-418-3 3.17 a
Improved Garden State an ab
Temboy 3.04 abc
K-135 2.95 abed
Pink Ponderosa 2.93 abed
1-417-1 2,92 bed
K-144 2.82 cd
White Queen 2,79 ed
Oxheart 2.77 d
H=1370 2.37

MEAIN 2.93

1 Means with the same letter are not different from each other at the .01 level of
significance.
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of sweetness and, therefore, one would expect that Orange Jubilee would taste
very sweet. The canning variety, H-1370, was lowest in invert sugar, and the sec-
ond lowest in soluble solids. As with the chamber-ripened fruit, data on vine-
ripened fruit showed that the soluble solids were approximately 70 to 75 per-
cent invert sugar.

Sugar-Acid Ratio of Vine-Ripened Tomatoes. The sugar-acid ratio was
again calculated by dividing the percent sugar as Brix by the percent acid as
citric.

Table 22 shows that date of harvest had a highly significant effect upon the
sugar-acid ratios of the vine-ripened fruit as was also found with the chamber-
ripened fruit. This is because the date affected greatly the sugar level and the
acid level, thereby being doubly effective upon the sugar-acid ratio. Varieties also
showed a significant difference among themselves. The date x variety interaction
was not significant.

TABLE 22 - ANALYSIS OF VARIANCE FOR SUGAR-ACID
RATIO OF VINE~RIPENED FRUIT

Source of Variation D.F. M. S, F value

Date 3 344, 4559 169 54%*
Variety 10 30,6812 15.10%*
Dote x Variety 30 4.3729 2,15
Error 174 2,0314

Total 219

** Significant at the .01 level,

In the varietal ranking (Table 23), the canning variety, Improved Garden
State, had the highest sugar-acid ratio. Of the varieties tested, it had the second

TABLE 23 - RANKED VARIETAL MEANS FOR SUGAR-ACID
RATIO OF VIMNE=RIPEMED FRUIT

Shortest
Significant

Variety Mean Ranges!
Improved Garden State 13.11 a
Oixheart 11.94 ab
[=417=1 11.55 be
K-135 10,65 bed
Orange Jubilee 10,32 bede
-418-3 10,14 cdef
Pink Ponderosa 10.00 cdef
H-1370 9,87 cdef
K=144 9.82 edef
Tombay 9.54 def
White Queen 8.38 f

MEAMN 10.23

1 Means with the same letter are not different frem each other at the .01 level of
significance,
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highest level of sugar and the second lowest level of acid. The White Queen
variety had the lowest sugar-acid ratio as it was the lowest in sugar while the
acid level was near the average for the varieties tested. Orange Jubilee, which
was the highest in sugar and the highest in acidity, was near the average in
sugar-acid ratio.

The sugar-acid ratios were higher for the vine-ripened fruit than they were
for the chamber-ripened fruit. This is because vine-ripening increased the solu-
ble solids of the fruit over that of chamber-ripening, while the acid levels of
fruits of these two ripening processes were the converse. The chamber-ripened
fruit had the highest level of acid. This difference in sugar-acid ratio between
the two ripening processes is likely associated with different rates in the respira-
tory breakdown of sugars and organic acids in the fruits.

Effects of Vine-Ripening Versus Chamber-Ripening

Since the stage of maturity has such a marked effect upon the quality fac-
tors, (30), (43), and since this maturity cannot be determined by size, age, or
color of the fruit, this study included both vine-ripened and chamber-ripened
fruit. The chamber-ripened fruit would be expected to be more uniform due to
the samples being ripened under a more uniform environment.

The error mean squared (24) is a measure of dispersion of a population and
is an average value for the squares of the deviations as explained by Hunts-
berger (24). Therefore, a larger error mean squared would indicate a population
with larger deviations from the mean than would a small error mean squared.
This principle will be used in this study to determine which population has
more homogeneity—vine-ripened fruits or chamber-ripened fruits. Table 24 gives
the error mean squares for each of the quality factors for both chamber-ripened
and vine-ripened fruit.

TABLE 24 - ERROR MEAMN SQUARE VALUE FOR QUALITY FACTORS OF
VINE-RIPENED AND CHAMBER-RIPENED FRUITS

Quality Factor Vine-Ripened Chamber-Ripened
pH . 0064 0033
Titratable Acidity L4190 L3344
Soluble Selids .0010 .0003
Invert Sugar L0421 L0245
Sugar-Acid Ratio 2.0316 1.4723

In all cases for each quality factor studied, the chamber-ripened fruit had a
smaller error mean square value, indicating a smaller dispersion from the mean
than for the vine-ripened fruit. Therefore, the chamber-ripened fruit can be said
to be more homogeneous than the vine-ripened fruit. This should be taken into
consideration when studies or evaluations are to be made on the quality factors
of tomato fruits. Table 25 gives the ranges for the quality factors from both vine-
ripened and chamber-ripened fruits. :
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TABLE 25 - RANGES FOR QUALITY FACTORS OF VINE-RIPENED
AMND CHAMBER-RIPENED FRUITS

Quality Factor Vine-Ripened Chamber-Ripened
pH 4,37 -- 4.69 4,34 -- 4,54
Titratable Acidity L3461 —- 498 L3354 -= 544
Soluble Solids 3,60 -- 5.12 3,12 -- 4,52
Invert Sugar 2,37 -- 3.4 2,39 --3.32
Sugar-Acid Ratio g.38 --13.11 7.28 —-=9.46

In all cases except titratable acidity, the range spread is greater for the vine-
ripened fruit than for the chamber-ripened fruit. This would indicate that cham-
ber-ripened fruits are more homogeneous in quality factors than are the vine-
ripened fruits. The levels for all of the quality factors appear to be higher in the
vine-ripened fruit as compared to the chamber-ripened fruit. This finding could
account for the poor flavor of most “shipped in” tomatoes which were picked
immature and ripened off of the vine. Vine-ripened fruits not only accumulate
more sugar but have a lower acid level; these are traits considered by most
authorities to contribute to improved flavor.

Seasonal Trends in the Quality Factors of Tomatoes

As mentioned in the Review of Literature, season does have an effect upon
the quality factors of tomatoes. Figures 4, 5, 6, 7, and 8 show the seasonal trends
in the various quality factors for both the chamber-ripened and vine-ripened
fruits.

pH. Figure 4 shows the seasonal trends for pH of chamber-ripened and
vine-ripened fruit. The vine-ripened fruit tended to have a higher pH level than the
chamber-ripened fruit. The vine-ripened fruit’s pH was high at the beginning of
the season and gradually decreased as the season progressed. The seasonal trends of
pH appear to be in close agreement with the titratable acidity trends observed in
Figure 5. The pH showed a gradual decline as the season progressed and the
titratable acidity showed a gradual increase. This would be expected since fruits
with a high pH generally have a low level of acidity and vice versa.

One possible reason for the pH being lower as the season progresses is that
of lower soil moisture. As mentioned earlier, Lee and Sayre (27) found a lower
pH level in the fruit with a restricted soil moisture supply. In the current study,
the soil moisture supply to the tomatoes was lower from abour July 15 untl the
end of the season (Tables 2 and 26). Another explanation is that of increased
daily mean temperatures (Table 27). As the temperature increases there is an in-
creased amount of sugars being respired to organic acids, thereby increasing the
acidity level.

Titratable Acidity. The seasonal trends for titratable acidity are shown in

Figure 5. The trends for both the chamber-ripened fruit and the vine-ripened
fruit are very similar. The chamber-ripened fruits have a higher level of titratable
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TABLE 26 - TOTAL RAINFALL FOR TWO-WEEK PERIODS DURING
THE GROWING SEASOMN OF 1962*

Month and Peried Amaount (Inches)
May
1-15 .72
15-31 2,58
June
1-15 1.52
15-30 .00
July
1-15 1.40
15-31 .59
August
1-15 1.52
15-31 L 72
September
1-15 2,89

* pe recarded at New Franklin Horticulture Research Farm.

TABLE 27 - MEAN TEMPERATURES FOR TWO-WEEK PERIODS DURING
THE GROWIMNG SEASOMN OF 1962*

Month and Dates Maximum (°F) Minimum (°F) Dry-Bulb**
- e SR - s
1-15 82.4 58.0 76.2
15-31 8&.1 63.0 82.1
June
1-15 79.4 59.8 74,9
15-30 88.4 64,0 B3.6
July
1-15 20.8 9.5 86.6
15-31 87.6 62,4 82.7
August
1-15 89.1 63.2 85.7
15-31 93.8 65.3 87.9
September
1-15 81.1 &0, 4 76.0

*  As recorded at Mew Franklin Horticulture Research Farm.

** Reading taken at 5:00 p.m. daily.
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TABLE 28 - TASTE PANEL RESULTS OF MODEL SOLUTIOMS

Quality Factor and Range Tasters Detecting Differences
{jbminsd- o Required]
pH
4,00 --- 4,40 14 10
4,00 --- 4,20 13 10
4,20 --- 4,40 7 10
4,28 --- 4,50 12 10

Titratable Acidity

L300 === L&00 14 10
.388 ---  .510% 13 10

Sugar (Brix)

3.0 --- 45 15 10
3.5 --—- 4.0 7 10
3,2 -—- 4.3 13 10

Sugar-acid Ratie

6.00 ---10.00 15 10
7.02 --- B.85 7 10

* |ndicates same extremes as found in raw tomcto juice,

1 Number of correct answers to establish results significant to the .01 level with fifteen
ponel members (34).

TABLE 29°~ TASTE PANEL RESULTS FOR EXTREMES IN QUALITY
FACTORS OF ACTUAL TOMATO JUICE

Quality Foctor and Range Tasters Detecting Differences

Obtained Required!

pH

4,28 --=4.30 7 10
Titratoble Acidity

388 --- 510 & 10

Sugar (Brix)

3.2 --—-4.3 8 10
Sugar-Acid Ratic

7.02 --=8.83 7 10

1 MNumber of correct answers to establish results significant at the .01 level with fifteen
panel members (34).
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acidity throughout the entire season. The seasonal trends, in general, are in agree-
ment with the findings of Lee and Sayre (27). However, they found a much
higher level of titratable acidity at the beginning of the season and also a steeper
decline until midseason. The reason for the general increase in acidity is possibly
the same as for the decrease in pH—lower soil moisture supply. Also, as men-
tioned under pH, the temperature increase could cause an increase in acid level.

Soluble Solids. Figure 6 shows the seasonal trends observed for soluble
solids or percent sugar as Brix. The chamber-ripened fruits had a high level of
sugar on the first picking date and this level gradually declined as the season
progressed, reaching a low at the end of the season. In the vine-ripened fruit,
there was an increase in sugar content as the season progressed and then the
sugar level fell rapidly from midseason until the end of the season. The vine-
ripened fruit had a higher sugar content than the chamber-ripened fruit through-
out the whole season. These seasonal trends for soluble solids are in agreement
with the work of Beadle (6) who also found that the first fruit of the season
shows the highest sugar content.

The decreasing sugar level as the season progressed is most likely due to
increasing temperatures and lower leaf-to-fruit ratio.

Invert Sugar. The seasonal trends for invert sugar are shown in Figure 7.
The chamber-ripened fruits again, like total sugars, had a higher level of invert
sugar than the vine-ripened fruits. The trends for invert sugar, however, were
just the opposite of those observed for toral sugars. In chamber-ripened fruits,
there was a general increase in invert sugar as the season progressed and a small
decline at the end of the season. In the vine-ripened fruits, the invert sugar grad-
ually increased as the season progressed and then remained stable from mid-sea-
son until the end of the season. Figure 6 shows that soluble solids gradually de-
creased as the season progressed and Figure 7 shows that invert sugar generally
increased as the season progressed. Therefore, the toral sugar contained a larger
percentage of invert sugar as the season progressed.

Further studies should be made of the harvest date and its effect upon total
sugar and invert sugar content. This study is in conflict with the findings of
Yamaguchi and Leonard (46) who found that invert sugar gradually decreased
through the season. They attributed the loss to the low amount of foliage on
the plant during midseason and hot weather. This could well be the reason for
the slight decrease in invert sugar after midseason in this study. Since foliage is
a possible control of the level of invert sugar, the increase at the beginning of
the season can be explained by the increase in foliage during the growing part
of the season.
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FIGURE 8.
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Sugar-Acid Ratio. The seasonal trends for sugar-acid ratios are shown in
Figure 8. The vine-ripened fruits had a higher ratio of sugar to acid than the
chamber-ripened fruits. The seasonal trend for the chamber-ripened fruits was
one of declining sugar-acid ratio as the season progressed. This would be ex-
pected since it was shown earlier that the sugars decreased as the season pro-
gressed and the level of acid increased. The vine-ripened fruit shows a trend near-
ly the same as chamber-ripened fruit, only there is a small increase in sugar-acid
ratio from the first picking date to the second picking date, followed by a de-
cline to the end of the season.

Taste Panel Results

Because of the great controversy over levels of the various constituents of
the tomato and how these constituents and their level can alter taste, some
taste panel studies of tomato juice were included in this investigation. The juice
was tested for extreme value of pH, titratable acidity, soluble solids, invert sugar,
and sugar-acid ratio. In the 11 varieties studied, the extreme ranges for these con-
stituents were:

pH BLABE 2 et i e 4.500
Titratable acidity 0388 ......................0510
Sugar (Brix) SR G vt n = e R e i 4.300
Invert sugar 2190 .0 i ciiieeiianena 3.540

Sugar-acid ratio k- 5 |1 P PSR B . '
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These extremes were for the August 29 picking date, at which time the sam-
ples were collected for canning of juice to be used in taste panel studies. These
extremes were the means of four readings of each quality factor for the variety
for that picking date. Tomatoes of the 11 varieties were made into juice, canned,
and stored for later use in raste studies.

Before the tomarto varieties were tested, model solutions were sampled by
panel members. These were made of citric and malic acid in a 60-40 ratio; sucrose
was added to get the proper concentrations of sugar and acid as in the actual
juice. These resulrs appear in Table 28. The sugar and invert sugar were com-
bined in the taste tests and extremes for total sugar only were used.

From Table 28 there is evidence that human raste sensation can detect dif-
ferences in the model solutions which have the same concentration as the ex-
rremes found in the 11 tomarto varieties studied. The sugar-acid ratio is the only
exception and with the extremes of 8.85 ro 7.02, the panel members could not
detect a significant difference berween the samples. This was a rather small range
for sugar-acid ratio, even though it represented the extremes for the picking
date. One would expect extreme sugar acid ratios to be detected easily by taste
panels. For example, a high sugar-acid ratio indicates high sugar and low-acid
content, thereby causing a sweet taste. Conversely, a low sugar-acid rartio indi-
cates a low sugar and high acid level thereby causing a sour taste.

Table 29 gives the panel results for the juice samples, showing the extreme
levels. These samples were tested the same as the model solutions. The results
in Table 27 clearly indicate that the taste sensation of this panel generally
could not distinguish differences in tomato varicties within the extreme
values for acidity and sugar that were obrained in this study. These data would
support the contention that many of the beliefs regarding distinctive raste dif-
ferences among tomato varicties are unfounded.

There are apparently other factors in tomato juice which prevent detecting
chese differences since significant results were obrained with the same pH, titra-
rable acidity, and sugar level in model systems. These other factors may mask
the effect of the sugar-acid ratio and hence the sweetness or SOUINESS as it affects
taste.
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