












































Rl!SEARCH BULIITIN 8~0 " 
is concerned and !hereby (11\.sinS !he public ro bdieve rhu ir is ) cwally low in 
acid, u inferred by rile adver!;,ins. 

hn~rl Sltl a,. IIf Cbttm~"'Rjptntd T oma/f)tJ.. As memioned earlier, rhe: 
invert susar dererminacions were nor repJiC1.red and rhe analysis of variance was 
derermine<! only on the dare and voriety (Table 10). 

TAilLE 10 - ANALYS IS O f VARIANCE fOR INVERT SUGAR 
IN CHMI/IER-RIPfNED fRUit 

.,---=-,--:---~-
S""r<:eofVo,iotion D.f. 

00" 
Vo,ie'Y 
,~, 

Totol 

• 
" '" " 

M.S. 

• 1390 

. "'" .01.(5 

F vo lue 

5.673" 
12.616" 

--;;;-;::::;---- - - ------­
•• Significon' o' .he .01 l. v,l. 

Variety shOW$ more variarion rhan docs w!e in the analysis of invet'[ sugar, 
llthou.gh both have significall! eff«ls upon rhe level of invert sugar in rhe fruit 
(Table II). 

TABLE 11 - RANKED VARIETAL MEANS FOR INVERT SUGAR 
OF CHAM~ER-RIPfNED FRUIT 

Meon 
Vo,ie'Y ") - - - -0._ JubilH 3.32 

1 -~18-3 J. 10 , .... , ,. " 
Pink Ponder",o 2.93 
1-~17-1 2. 91 
1(-135 2.8. 
I"",. Ga.wn Sto .. 2.8' 
1( - 1016 ,." 
O~neo" '-'. 
Whi .. Queen '-" H- 13;1O 2.39 

MEAN 2.87 

Sho,,,,,, 
Si~Hicon' 

Ronge.1 

0 

ob 
obo 
~, 

b". "' ... , 
I><:def" 
bcdefgh 

'" 
1 ...... on. wilh the I<l ... Ie" .. 0 .. no' di fferent f",m eoch othll o. the . 01 I.",el 01 

"""'liconce. 

T he nngc fot invttt sugar ~ from 2 . ~9 to ~.~2 percen!. This range is in 
close: lsreemem with rhe re",ems of Cameron (11). The Orange Jubilee variety 
had the hiSh~t amoum of inver! sugar IS would be expected since it had the: 
hiShesl amOUnt of $Oluble solids. The cannins line, H·1370, which WlIS low ifI 
soluble sol ids, "'U also low in invert sug:u. Mos{ of t~ o.her vanetin n,1l into 
or near Ihe position rhey held for soluble solids_ The inver! sugar analysis aI!O 
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showed that the toalamount of soluble soli.u was appro~imately 7<1 '0 n pa. 

cent InVCft sugar. 

Sugar Ar;d Ralio of Cham!Hr R;p",~d TomatNJ. The $ug2[·ui4 ['1.tio 

W2S (lIleu~,ed by dividing ,he percent uid into the pera:nt sugar as Bri~. 

In the sU8u·acid ratio analysis given in Tabk 12, both date and variety 

show signific3nt effc«s. This wO\Ild be expected since environment has such on 

important effect upon the sugar and :acid level of .h~ m..i[ as mcmioned earlier 

in the Ji.era[ure. T hctcfotc, rhe sugar·acid ntio, which is dependent on both of 

.he$(, would be highly affe-oed by [he environment preceding a picking da[c. 

TASlE 12 - ANALYSIS OF VARIANCE OF SUGAR- ACID lATiOS 
FOR CHAMIlER-RIPENED FRUIT 

~~~__ C~~~ __ ~~ - ---
Source if Vario rion D. f. M.S. f ...,1 .... 

--
""" • 217.6l U7.8\" 

Voriety " Il.6.5 9.27'" 

Do'e" Variety .. l.12 2.12 

E rto. ,~ t. ~7 

Torol 
,,. 

-----

As shown in T.ble l}. ,he range in sugar·acid ",".ios 'N1lS from 7.28 to 9.66. 

This r:onge is in agreement with the studies of Scott and W~11s (~9) who fou..,d 

a r:ongc of 6.9 to 10.8 in thc f'esh fruit. Thc greenhouse line, 1-<117· \ , had the 

highe" sugar.acid mio sincc it .... os the lo",·cst in acid level and ncar the middle 

of the population in sugar level. The atnning variety. H·I no ...... , the IowC$t in 

TABLE 13 - RANKED VAAIETAL MEANS fOR SUGAR-ACID RAllO 
Of CHAMBER- RIPENED FRUIT 

1 · ~17· 1 
Impro~cd Ga'den Sto.e 
Oxheart 
Orange Juhil .. 
1<-13~ 
1<-1-46 

''-' 1- 418--3 
Pink Ponde""" 
White Ovun 
H·1370 

""N 

._" 
9 .23 ,-" ,-" 8.>, 
7. 93 ,-" 
7.81 
7.74 ,-« 
7. 28 

8.2.5 

Shot"" 
Significan t 

Range.l 

o 
ob ." ,... ... 
b,' 
b,' ,. ,. ,. 
• 

1 Mean ..... ,tII rt.. so"", I., .. , 0 .. nor di lle .. n, f..,." cocn ort.er c. tile .01 le~cl of 

.ignificonce. 



s\lgar-acid ntio since it w:u the lowest in sugar level and nar Ihe avenge of the 
populuion in acid oomenl. 

In sru.dying Ihe sugar-acid I1Itio, Ins signifiont difference ... ·35 fO\lnd when 
comparing varinics than when comparing harvest date$. 

pH of Vj"~RiPt"td TOri/titus. The analyses of vuiance for the quality 
(acton were run in {he same manner for the vine· ripened fruit and the chamber· 
ripened fruit. The vine-ripened fruit was huvested on only four picking datcs. 

T he variability in pH of {{\lin (hat .... ete vine.ripened was due m05dy II,) 

V2fiabi li ty in picking date (Table 14). The difference between varieties and their 
pH readings "'"3$ aho significant; but to a Ics:s degree Ihan w:u Ihe picking date. 
This w:u jun the opposite effC(1 of that fovnd with the chamber.ripened fruit 
where variety sl\o ... ..:d the greatest effect. This would be eJCp<Xted since the more 
uniform ripening occurring in the chamber would eliminate most of the varia· 
bility due to environmental (aCTOrs. In Table l~, thc imencrion of date x v:aricty 
was nOt signifi("~nt. 

TABLE 1~ - ANALYSIS OF VARIANCE OF pH 
FOR VINE-RIP!:NEO FRUIT 

Source of Variat ion O.F. 
"-,----:--:-

M.S. F vol ... 

OOle , ."" 66.21" 
Voriery " ."" 3~.SI" 
Cole x Voriery 30 .0110 1. 71 
,~, PO ."". 
Total 219 

•• Slg"i/ieo~t ot tht .01 Itvt l . 

Among the varietia T<:Sted, Improved Garden State showed the high(:5t pH 
and the white variety. White Queen, had the lownt pH (Table I~) . The pH 

TABLE IS - RANKEO VARIETAL MEANS OF pH REAOINGS 
FOR VINE- RIPENEO FRUIT 

--------

Variery 

Improvtd Gord.n Stat. 
Oxhtart 
1-417-1 
H-1370 
K-I35 
K-11.6 
O.-ong<l Jubi lee 
Pi"k Ponderosa 
1 -~18-3 
Tamboy 
Whi,. Queen 

MEAN 

Mtonl 

4. 69 
~.59 

'.56 
4. S4 
... 0 
4.49 
'.<l 
4.41 '-', 
4.37 
~.37 .... 

- - - ---;;---.,­
Shott." 

Si"nificont 
R<II>ge,1 

o ., 
." 
ob<' b,. ., ., , , , 

I Meo .... with the ....... Itll" or. not di fferent frotll ,ach ather at the .01 level af 
lignifieonc:e . 



,."ng<: W:>S from 4.37 fO 4.69. M~ny of rh~ v.ri~ries showed a pH .r which ,he 
bacleri., Barillw (oal',lIfam. could caus~ spoilag~ in c.nn~d 10m~lo producfl;. 
Most of Ih~ commercial c:>nning Vllri~,i<:s f~lJ in the high pH rmg<: - a chanCIer· 
iSlic which would be undesir.ble from Ihe anncr's viewpoint. 

Titratabfe A ridify of ViNt!-Riptnt!d TomatoeJ. The analysis of variance 
for ,he lilralabk acidily given in Tibk 16 was compuled On the number of 
m,!li)uers of NaOH re9uired '0 re2(h the end_poim of 8.1. Values .... ere con­
verled bo.ck 10 Ihe percent cilric ocid equivalent. 

TABLE 16 - ANALYSIS OF VAR IANCE FOR TITRATABlE 
ACIDITY O F VINE-RIPENED FRU IT 

Source of V~ri~tian D.F. M.S. F v~lue 

''" Variety 
--------- ".----------,'""."";;;,.--------.,0,-.,,0;.0.-

D~ '" ~ Va rie ty 
Ermr 
T~tc l 

•• Significant ot the .01 l"v,,1. 

10 5.7706 13.77*" 
30 .8534 2.03 

176 .4190 

'" 
Dare of huvesl seemed to h,ve Ihe moS! significanl effect upon the Ii,,.,,,· 

able .cidity. However, 'he v.lriel)" vari.tion was .lso significanc The date x varie­
ty interaction was nOt signineanr a< ,he 0.01 level. T.bk 17 ranks the mClnS for 
each variely and the shortest signineant ranges. 

TABLE 17 _ RANKED VARIETAL MEANS FOR TITRATASLE 
ACIDITY OF VINE-RIPENED FRUIT 

Mean 
Variety (% acid) 

Omnge J"bilee .498 
Tomboy . 471 
1-418-3 ." , 
Pink Ponderoso .'" K-I46 .'" K-I35 .'" Whit. Queen .OJ' 
H-1370 .413 
O~heort .m 
Improved Gorden Stete . "" 1_417_1 . '" 

MEAN .OJ' 

Sh"ae" 
Significont 

Ron"".1 

• • 0 
... , 
abcd 
obcde 

bcdef 
bct!efg 

ct!efgh ", 
'" • 

Mea n. with the some letter ~r .. not different lrom eoch other ~t the ,01 I .. vel of 
,iQnilicanc • . 

The onnge v.lrie{y, Orang( Jubilee, which i~ commonly advertised :ti non­
acid.lad ,he highest level of acidity. The g,eenhouse line, 1-417-1, had tbe low· 
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est level of Kidit y, as determined previously. The White Qu~n variery, whid> 

is advertised as anti·acid, W15 fairly high in acidity, being above Ihe aven~ of 

Ihe populuion in this respect. The range in tiullable acidity for the 1I varielles 

WlIIS from 0.361 10 0,498 pc1COlI citric acid equivalent. The nnning varieties lend 

to be nar the middle of the population in titntable acidity. 

SoIubit Solids of V;,tt-Riptntd TomatotJ. Table 18 gives the analysis of 

variance for Ihe soluble solids COntenl of vine·ripened fruit. The anllysis w» 

run on the corrected refranometer readings and convened 10 percent sugar:l.S 

nken from the Btilt snit. 

TABLE 18 - ANALYSIS OF VARIANCE FOR SOLUBLE 
SOLIDS OF VINE- lfIPI':NED FRUIT 

Sour<:,. of Va,iali".., D. F. M.S. F ~O, ... 
0.._ 
V .... iely 
Dote x Variely ,=, 
TOlol 

, 
" " '" 219 

.0623 

."''' ... , 

.0010 

62.30·' 
7.80*' 

.91) 

Both date and VOIriay showed a signifiont effect upon soluble solids. TIle 

date x variety interaction was not Significant at the 0.01 level of signifia.n~. 

Table 19 gives the nnking of thc means for soluble solids by variety and 

Ihe shoctest signifia.nl nnges. 

TABLE 19 - RANKED VARIETAL MEANS FOR SOLUBLE 
SOLIDS Of VINE-RIPENED fRUIT 

Voriety 

Orange Jubilee 
Itnp"' .... d Gard.on Stole 
K-I35 
1-418-3 
Oxheorf 
Pink Ponderooo , .... , 
K- 146 
1_417_1 
H-1370 
Whi,. a.....n 

MEAN 

Sh .... ,." 
Me"n Si~nifi~"nl 

<'" Brix) Ro~l 
~ _~ .. -'-:-cc-'- . ____ ____'_ 

S. 1 2 

'. " .... 
4.'7 
4.'S 
'.50 .. " 
4.42 
4.10 
3.85 ,."' .... 

• 
ob 
ob 
ob 

b 
b 

1 Meon. wit!. rne -... 1.",., a •• nol dille.en! from..od. orne, 01 !he .01 l e~.1 or 

.Ignifiea"eo: • 
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As found .... i,h ,h~ ch~m~.ri~ncd fruit, Onnge J ubile.:: ""U highest in 
5\18'-'" COIUC'nl, The Whiu: Queen V;lritly "'-aJ ,he. 10WCSl In sup conten' of the: 
vine-ripened fruil . Two of Ihe c.nning varieties. K'1 46 .nd H·I370, arc fairly 
low in SQh..ble solids COIllenl and Ihi, is undesirable for th is type of IOm.to. ~ 
beefsteak tomuon .re :aJ11djl«'tll .1 the middle of Ihe population, possibly in· 
dicating a relationship Ixtwttn si~c and soluble solids. The population showl 
£oidy wide extremes in soluble solids with mOSt of ,he varieties clustered IOW1m 
,he ccn":r :and ""'" ,he average. 

It'll'"' SIIg"" of Vin~Riptn,d T om4t()ts. The tn. lysis of V1Irimcc results 
for inver! Jugar of vi=ripencd ffUi, ~rc shown in Table 20. 

TABLE 20 - ANA,l YS,S OF VARIANCE FOR INVUT SUGAR 
OF VINE - RIPENED FRlJIT 

Sou rce 01 Vo,i",;.", D.F. M. S. 

""- , . 1010 
Variety " ."" E",,, " .0~2 1 
Tol<>l " •• Signinc<>n' ot ..... 01 I ....... 

F volo. 

,." 
7.00'" 

Inver! sugar did no< VHf 'ignifieanrly wi,h h ~rva' cU.IC. However, Table 20 
shows Ih~, voricIY Iud a significant effcel upon inver! sugar. In both cases.!1\c, 
calculued F ,·,Iucs ""e,c fairly low. This also occurred in the lnalysis for the 
chamber-ripened fruit. Variations among fruits with respecl .0 level of invcn 
sugar seem aSS<l(i~!cd wilh somc factors other ,han dare of picking. 

Table 21 shows du •• he O."ngcJubilcc variery was highes. in invert sup 
as wdl as soluble solids or sugu 2S pe1'<tnf Brill. lnven sugar rn.s I high degree 

TASLE 21 - RANKED VARIETAL MEANS FOR INVERT SUGAR 
OF VINE-RIPENED FRUIT ..... , 

~." Siil~ifican' 
Vo,i.ty "") R""III,1 

Or<>n$*Jub;lee 3.41 
1-418-3 3. 1 , • 
Imp .......... Gorden 5'0" 3. 11 •• 
'-" 3.04 .. , 
K-I35 ,." .... 
Pink ~roso 2.95 .. " 1-417-1 2 .92 .,. 
K- I46 2.82 ,. 
Whir. a.....n ,." ,. 
ox ..... " '.n • 1+-1310 2.37 

"'AN 2 .93 

1 Meom wirh tho ...... I .. tt., 0" nol dUI ... n. f""" ead. 0"'.' 01 the .01 1 ..... 1 af 
.iilniliecr>Ce. 
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of sweetness ~nd, therefore, one would expec, ,hu Orange Jubile<: would ,asn: 
very ""ur. The canning ""riery, H·B70, was IO"'eSt in inven sug~r, and the sec­
ond lowe:;t in soluble solids. As wi,h ,he chamb<,r.ripened fruit, data on vine­
ripened fruit showed that ,he soluble solid, were approximarely 70 to n pet". 

cent InVert sugar. 

Suga~-A dd Rat;o of Vint -Riptnt d T OII/aMts. The sugar.acid !"atio ms 
again calculated by dividing the perCent sugar ~, Brix by the percent acid 15 

cirric. 
Table 22 sho .... s tha, da,e of harvest had a highly significant effect upon ,he 

sugar-acid ratios of the vine·ripened fruit as was also found .... ith the chamber· 
ripened fruit. This is because the date affeCted greatly the suga' lcvel and the 
acid level, thereby being doubly eff<Xtive upon the sugaN.cid ratio. Varieties also 
showed a significanr difference among themselves. The date x v;uiery intet:lction 
was nO{ signilion!. 

TABLE 22 - ANA LYStS Of VARIANCE fOR SUGAR- ACID 
RATIO OF VINE-R IPENE D FRUIT 

, .. 
Variety 
O<>le x Va ri"ty 
EITor 
Totol 

•• Sig nilicaM at the .01 level. 

D.f . 

3 

" 30 ,,. 
'" 

M.S . 

344.4559 
30.6812 
4.3729 
2.0316 

169 .34" 
15 .10" 
2.13 

In ,he varienl n.nking (Table 23), the canning variety, Improved Gard01 
Sta te, h~d the highest sugar.acid ratio. Of the varieties rested. it had the secorxl 

TABU 23 - RAN KED VARIETAL MEANS FOR SUGAR-ACID 
RATIO OF VINE -R IPENED FRUI T 

Shorle,t 

Vari e ty ~ .. Significant 
Range.1 

Impl"O\l"d Gorden State 1 3. 11 0 

Oxh"" rt 11 . 94 '" 1-417_1 11 .55 bo 
K-l 35 10.65 bo' 
Oronge J~bilee 10 .32 bo .. 
1-418-3 10 . 14 0'" Pin k P.,.-.:!.,r= 10.00 0'" H-1 31O 9.87 0'" K- I46 9.82 d.' ,...." 9. 54 "", 
Wh ile Ou"n 8.38 , 

MEAN 10.23 

1 Mean. with the ",me letter ore not different from eoch ather a t the .01 le vel of 
.j gn j flcanc~ . 
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highest level of ,ussr and ItlC second lowcst lcvel of :acid. The Whi,e Q ueen 
vtriecy had the ]Q"'n! Juglr.acid rario u it W1J rhe lowesl in sugar while !he 
acid kvel was near {I'e aYttagc for the varied.:s [e!!ed. Oange Jubil~, which 
.... u ,he highest in sugar and the high.:!! in I cidity. WIS nCl r ,he avenge in 
sugar-acid rorio. 

The sugar-acid /":IdOl! WC~ higher for [he vine-ripened fruit than they ""ere 
for the chambc'Nipened fruil . This is beaus<: vine-ripening increaSNI ,he 5Olu' 
bIt $Olids of the fruit over t tln of chambcNipening. whi le the acid levels of 
Ifuits o f ,hcs<: two ripening ptoCCSSCS were the convcl"$e. The chamber.ripened 
fr ... ;, had the highcs! level of Kid. This difference in sugar-.eid mio bctwccn 
the IWO ripening pro«SSCS is likely nsociat«! w;,1\ d ifferent r:w:s in the .o::$pita­
lOt)' breakdown of IUguS and orrnie acids in ttle fruirs. 

Effects of Vine· Ripening Ver,u, Chamber·Ripening 

Since the stage of mltUfity hiU such; mafked effe(t upon the 'lU.JifY fK· 
mrs, (}O) . (O ), and ,ince this maturity cannot be determined by sileo age. oe 
(olor of the fruif, thi, study included !>oth vine·ripened and cham ber.ripened 
fruit. The chamber·ripened fruit .... ould be expeCled to be more uniform d~ to 

the umplCll being ri pened under a mote uniform environment. 
The elTOl" Im"ln sqIWed (24) is • measure of dispersion of a popubtion and 

is an average .-:alue for the sqU1.res of the deviarions as explained by HuntS­
berger (24 ). Therefore, I larger ertor mean squared would indicate 1. population 
with larger deviuions from the me~n than would I small ertOr mean squlr~. 

This principle will be used in this study to determine which popularion h:u 
more homogeneity-v iJle-ripened fruits or chamber_ripened frui<$. Table 24 gives 
the error ma.n squares foe each of the quality factors for both chamber-ripened 
lnd vine-ripened fruit . 

' ABLE 2. - ERROR MEAN SQUARE VALUE fOR QUAliTY fACTORS Of 
VINE-RIPENED AND CHAMBER-RIPENED fRUITS 

Qv.olity Fac!or 

~~ro!obl. Acidity 
Sol""l. Solid. 
Inv.11 Sugar 
Sugar-Acid Ro tio 

-"". . • 190 
.0010 
.0421 

2.0316 

ChOOO"lb.r-RIp*"*'" 

_oro, 
.33« 
_ 000' 
.02-'5 

1.(n3 

In all cases for a.ch qua li ty f:octor studied, thc chamber-ripened fruit 1ucI. 
smaller error meo.n $C[\We value, indiuring a smaller dispctsion from the <neVI 

than for the vine-ripened fruit. Therefore, the chamber-ripened fruir a.n be said 
to be more homogencou.s rhan the vine· ripened fro ir. This should be taken inlQ 
considerat ion when ,rudies Or evalul1ions ate to Ix: made on .he quality flCtOl"$ 
of tomato fruits. Table 2' giVd the ranges for the quality faCtors from both vine­
ripened and chamber·ripened fruits. 
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TABLE 2S ~ RANGES FOR QUAL ITY FACTORS OF VINHIIPfNEO 
ANO CHAMSER- RIPfNEO FRUITS 

Qu"lity Factor 

.' Tilr<llable Acidity 
5"I..ole Solid. 
Invert Sugar 
Sugoar-Acid Rolio 

Vine-Ripened 

4 .37 __ 4 .69 
.361 - - .498 

3.60 5.12 
2. 37 3. 41 
8.38 -- 13.11 

4. 34 - . 4.5~ 
.354 ·· .,S.4.4 

3.12 __ 4.52 
2.39 -- 3.32 
7.28 -- 9.66 

In all cases except titr:l.table acidity, the nnge spread is Bteuer for the vine­
ripened fruit than fur the 'hambct·ripen~ fruk This would indicate that cham· 
ber.ripened fruin are more homogeneous in quality faCtors than are the vine· 
ripened fruits. The levels for all of the qUlllity f'1ctnrs appear to be higher in rhe 
vine-ripened fruit as compared to the chamber.ripened fruit. This finding could 
account for the poor Ibvor of most "shipped in" tomatoes which were picked 
immnure and ripened off of the vine. Vine.ripen~ fruits not only acC"Umula~ 
more sugar but have a lower acid level; these arc tn;ts considered by most 

authori t;t>s to comribute to improved fUvor. 

Sasonal Trends in the Qual ity FaCtors of Tomatoes 

As mentioned in the Review of Literature, $C2.son docs have an effect upcn 
the quality nctors of tomatocs. Figures 4, ~,6, 7, and 8 show the $C2.sonal trends 
in the various quality factors for both the Chambcr.ripcncd and vine·ripcn~ 
fruits. 

pH. Figure 4 shows the $C2.sonal crend, for pH of chamber.ripcn~ :u1d 
vine.ripened fruit. The vinc.ri~~ fruit tended 10 have a higher pH level chan the 
chamber.ripened fruit. The vinNipened fruit's pH was high at the beginning of 
the season and gradually decreased as the season progressed. The $C2.sonaJ [{(ncb of 
pH appear to be in dose agreement with the !itratable acidity trends obscrv~ in 
Figuce ~. The pH showed a gndual dedine as the season progressed and the 
titraub1e acidity showed a gmual increase. Thi$ would be expected since fruits 
with a high pH gencnlly have a low level of acidity and vice vern. 

One ponible reason for the pH being lower u the $a$OI1 progresses 1$ !1m 
of lower soil moisrure. A$ mention~ earlier, Lee and Sayre (27) found a lower 
pH Je\·eI in the fruit with a restria~ soil moisture $UppJy. In rhe curttntsrudy, 
the soil mOl$rurc supply to the tomarocs ....-as lower from about J uly n until the 
end of the season (Tables 2 and 26). Another explanation is thac of increa$cd 
daily mean tempcnrures (Table 27). As the temperarure increases there is:tn in-­
ccea.sed amount of sugal"$ being respired to organic acids, thereby lOcreasing the 
acidity level. 

Titr41"bI~ J1 (idity. The seasonal trends for titratable acidity are shown in 
Figure ,. The trends for both the chlmber.ripcned fruit and the vine.ripened 
fruit are "cry similar. The ch:unbct.ripcn~ fruits have a higher level of timtah!c 
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TABLE 26 - TOTAL RAINf ALL FOR TWO- WE EK 1'01005 DURING 
TH E GROWING SEASON Of 1962" 

" 

,,-,"I (Inche.) 

J~ly 

Sepl • ...,.' 

.n 
2." 

1 .52 
.00 

.. " .59 

1. 52 
.n 

TABLE 27 - MEAN TEMPERATURES FOR TWO -WEEK PERIODS OUllNG 
THE GROWING SEASON OF 196ZO 

- - •. ~-
"..,.,It. ond Oole. Mox i"' ...... ('f) ~"i,"'"" ('FJ Doy-!ulb"* ._-
w., 

1- 15 B2.~ ".0 76.2 
15-31 ". , 63.0 82. 1 

,~ 

1-15 " .. 59.8 74.9 
'S-JJ1 ".' 64.0 .M 

July 

1_ 15 "' .. 69.5 " .. 
1.5-31 87.6 62.4 ".7 

Augull 

1_15 89. 1 63.2 au 
1.5-31 93.8 65.3 87.9 

s..p\efNo., 
I- IS 81 • 1 ".' 76.0 

• As ,.corded 01 N ..... F",,,klin Horticultur. R.search Fa, ... 

.. R,..,di"llIOke" 015:00 p .... doily. 
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TABLE 28 - TASTE PANEL RESULTS OF MODEL SOLUTIONS 

Qual ity Foe • .,.. OM Rang, 

" '.00 
'.00 
'. '" '." 

U, 
.." 
'.~ 
~.SO· 

Titrotobl. Acidity 

.XIO --- .600 

.388 .-- ,$10" 

SU$<" (B'i~) 

3.' 
U 
3.2 

Sug<Ir-ocid RaI;O 

... 
••• 
~. 3' 

6,00 --- 10.00 
7.02 --- 8.8.3' 

" " , 
" 

" " 

" , 
" 

" , 
· .lndi~Q'-' "' .... u''''''''' o. f........d in ""'" '""",10 juice . 

lO 
lO 
lO 
lO 

lO 
lO 

lO 
lO 
lO 

lO 
lO 

1 Number of .,,"-,1 0""'1 .. 10 ."abli'" ",..,In .igoifie",,! to 'h, .01 level ",ith fi ft •• n 

panel _mb ... (34). 

TABU 29 - TASTE PANEL RESULTS FOR EX1'JtEMES IN QUALITY 

FACTORS OF ACTUAL TOMATO JUiCe 

awlity Fac IO' and R~ To.,. ... 0, • ..,.;"11 DiU.nlne •• 

Ob.oi..... Roquir.d' 

" 4.28 .-- '.SO , lO 

Tilnltcbl. Acidity , lO 

Suga, (fIril<) 

3.2 .-- 4.3 • lO 

S_,- Acid Ratio 

7.02 .-- 8.8$ 
, lO 

1 N"""", of con.c l answ ... 10 cstcblhh ,,"suit. .ignificon' 01 the .01 l,v,1 wi'" fill"" 

f>O .... 1 ... mber> (3.() . 
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acidity throughout the emire season. The seuonal trends, in gener:ll, are in J.SI<'t:. 
ment with the findings of Lee and Sayre (27). However, they found a much 
higher level of tirr:mbk acidity ar rhe beginning of Ihe season and also a steeper 
decline until midseason. The re1$on for rhe genenl increase in acidity is possibly 
the same:lS for rhe decrCllse in pH-lower soil moisture supply. Aiso, a$ men· 
(ioned under pH, the tempe .... ture incrCllSC could cause an increase in acid level. 

Solubh Solids. Figure 6 shows the se-~sonal trends observed for soluble 
solids or percent sugar as Brix. The chamber-npened fruits had :I higb level of 
sugar on (he first picking date and rbis level gradually declined as the season 
progressed, reaching a low at the end of rhe season. In the vine.ripened fruit, 
there was an increase in sugar content as the season progressed :lnd rhen rhe 
sugar level fell ... pidly from midSe:lson until the end of the se:lson. The vine· 
ripened fruit had a higher sugar content th:ln rhe chamber.ripened fruit through­
out the whole season. These seasonal ttends for soluble solids are in agreement 
with the work of &adle (6) who also found rhat the first fruit of the season 
shows the highest supr content. 

The decre:asing sugar level as the season progressed is mOSt likely due ro 
incre:asing rempe .... rures and lower leaf· to-fruit ratio. 

In~'~rl Sugar. The se:lsonal trends for invert sugar are shown in Figure 7. 
The chamber.ripened fruits again, like tOl:ll sugars, had a higher level of inven: 
sugar than the vine.ripened fruits. The trends for invert sugar, however, were 
just the opposite of those observed for rotal sugars. In cbamber.riptned fruits, 
there was a general increase in invert sugar :IS the season progressed and a small 
decline at the end of the season. In the vine-ripened fruirs, the invert sug:u g ... d. 
ually increased as rhe season progressed and then remained stable from mid·sea. 
son until the end of the Se:lSOn. Figure 6 shows that soluble solids g .... dually ok­
creased as the season progressed and Figure 7 shows that invert supr generaJly 
increased as the season progressed. Therdore, the toul sugar cont~ined a larga 
percenr2ge of invert sugar as the season progressed. 

Furrher studies should be made of the harvest d2re and irs effecr upon toW 
sugar and invert sugar content. This study is in conflicr with the findings of 
Yamaguchi 2nd Leonud (46) who found that invert sugar gradually decreased 
througb the season. They attributed the loss to the low :lmounr of foliage on 
the plant during midSe1$on and hot weather. This could " .. ell be the re:lSOll for 
the slight decrease in invert supr after midsCllson in this study. Since foliage is 
a possible control of the level of invert sugar, the inCle:lse at the beginning of 
the season can be explained by tbe increase in foliage during the growing parr 
of the season. 
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Suga r- Acid Rat;o, The So;ison11 rrends for Sligar-acid ra tio~ are shown in 
Figllre 8. The vine-ripened fruits had a higher ratio of sugar ro acid rhan rho: 
chamb.:r-ripc:ned frllits_ The seasonal trend for the ehamb.:r-ripc:nro fruits "''?oS 

one of de<lin ing sIIVr-a,id ..... do as the S<"2.son progressed. This would b.: ex­
pected sinee it was shown earlier that {he Sllgars dccra-sed u the season pro­
gre$$C:d and {he level of acid increased. The vinc-ripc:ned. fruit shows a trend ne:rr­
Iy the same as chamber-ripeno:d fruit, only {here is a small increase in supr-acid 
ratio from the first picking due to the second picking dale, followw by a de­
cline to the end of the season. 

Ture Pand Rcsuhs 

Bccau$C' of {he grc:ar COntroversy over kvels of {he various consti rucnrs of 
{he tomato and how these constituentS and their level can alrer tute. some 
taSle panel studies of tomaro juice were incl lldcd in this invesligarion. The juice 
was teSted for extreme value of pH, rit ..... nbIc acidity, soluble solids. invert sugar, 
and sugar-acid !':Ilia. In rhe I I varieties srudiro, rhe extreme nngts for these con­
uiruenrs were: 

pH 
Titratable acidi ty 
Sugar (Brix) 
Inver{ sugar 
Sligar-acid nlio 

,,'" 
0388 
3.200 
2.190 
8.8)0 

..... , ..... A.XlO 
.......... 0.~iO 

...... . . ............ 4.300 
.. 3.54(l 

... , ..... 7.020 
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These eXtremes were for Ihe August Z9 picking d~.e. II ""hich Ii"", ,he sam­

ples wer.: collected ror canning of juice fO be used in 11$Ie pand sludies. ~ 

exlr<'mCS W<:TC 'he means of f01.lr tC'ading5 of cach 9uaJiry faCIo' ror .he nricry 

for that picking dau!. Toma"xs of the II " .. icrics were mad .. imo juicc, conned, 

:mel stored for later uSC in wr .. ,{IId'cs. 

Bdore 'he {omno ""lierics wtte tested. modd solution. were sampled ~. 

panel mc:mbo:rs. These ,,:ere m~c of cirric and malic acid in I 6().40 wio; sucrose 

wu added 10 get ,he proper ,OMcnlrations of Jugu u ld acid as in ,he actual 

juke. These results appur in T.ble 28. The sugar and invcn sugar were com­

bined in .he tlS'C IC"S and CX!rcmes for '0 •• 1 sugar only were used. 

From T able 211 rher.: it ,,,icicn..." ,h" human ':U", sens;l.Iion an dC1..." dif. 

ferences in ,he model salulions which have . he same concem(nion 1 1 the ~x· 

<remeJ foul'l<l in the ii tOm3!O vati~lics Iludiro. The "ugu·acid r .. io i$ rhe only 

e xc~ption and wilh the extI"C"'9 of 8.8S to 7.02, the p::In~1 membas (OI.Ild noo: 

detcci a signifiam diffetence bet-Ween Ihe sam ples. This Wll a I':lIher IIJIJIl ",-nse 

for sugar·acid mio. even though i[ tepresemed Ihe cxtrCrn~S for the picki~ 

due. O~ would expect extI"Cme lugu acid "'-lios to be dcr/Xted easily by taste 

pandl. For ex.mple. a high sugar·acid rnio india!CI high sugar .nd low-.dd 

conlcnl, ,hereby ('lOusing a lweet ratle. Conversely •• low lugar'ocid tatio indio 

Otes a low sugar and high acid level thereby C'~using a sou. talte. 

Table 29 givcs the p::Incl results (or ,he juice umples, showing the extfCffiC 

kvel,. lllc-sc umples were tcsted the ume as Ihe model solulions. Til< resul[J 

in Table 27 clcorly indicate thaI the flJle sensalion of Ihil p.nd genctally 

could nOI diltinguish di fferences in tomato va.iClies within the eXtreme 

values for acidity and lugar that ... cre obtained in this study. Th~ dara would 

support ,he conlention Ihu many of th~ bdi .. fs .esording distinctive lasl .. dif. 

ferences among tomltO >"1ricries arc unfounded. 

There arc apparently OIMr factors in tomaro juice which prevC"Ot detecri~ 

these differences lince significant (lulu wet .. oblained with til. .. Urne pH, titta· 

able acidity, and lugar level in model SyllCmJ. These other (aClOrs may mask 

the effcct of the lupI-acid tatio and hence the S'llttttne5S 0' IOUrnes. as il affects 

taSle. 
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