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QUALITY EVALUATION OF CANNED BUSH
SNAP BEANS GROWN IN OREGON

CHAPTER 1
INTRODUCTION

Snep {(string, green) Beens (Phaseolus vulgaris L.),

the garden varieties developed for edible pods, are of
two common groups: green-podded and yellowe-podded oxr
wax. Through breeding, the "gstrings® have been so reduc-
ed as to warrant the name "stringless¥®, (36; p. 347).
Oregon ranked seécond among all states in the total
tonnage of beans produced im 1946. It rapnked first in
yield obtained per acre, with an average yield 3 times
larger than the national averagse. In Oregon beans are
quite widely grown for canning and freezing. In 1934;
only 900 acres of bsans were grown for processing, In
1949, approximately 6;600 acres of land wers planted to
this orop for canning and freezing, (3; De 3).
The cost of picking Pole Beans 1s very high.
Labor accounted for about 80 psrcent of their total
cost of farm production, (10; Pe &)« A mechanical bsan
harvester has already been developed; but the ideal
snap bean adapted for the mechanical harvester has not

yet been developed, (38, p. 40).



This study is an attempt to evaluate the canning
quality of 40 varieties of snap beans grown in Oregen by
noting and cemparing the factors: 1. Percent of seeds
by weight {wet and dry seeds), 2. Percent of fibrous
material, and 3. Turbidity number of the canned bean

liguor,



CHAPTER II
REVIEW OF LITERATURE

*"Wittmack, in his investigations of seeds of Peru-
vian tombs, found a number which he identified as

varieties of Phassolus vulgaris and obtained evidence

conclusive enough to convince De Candolle that the
species is of South Amsricen origin,™ (36, p. 347).

The snep bean i3 an important and widely grown
vegetable crop with many factors comtributing to its
wide distribution. These factors are adaptability for
growth on a wide rangé of soll typess the shert period
from planting to usable maturity which allows the erop
to £it easily into cropping systems; and breeding
sglection whiech has adapted th@ plant to each great
agricultural region in the United States, (4, Dp.
309-311).

Eramer (24, pp. 38=46) vells us that the three
important factors of quality for green beans &are
maturity, size, and ilack of fibrousncss. He states
that maturity may be measured by the proportion of the
waight of seeds to the pods; size by determining the
mean diameter from sutureg to subure; and fibrousness
by alkali digestion. laturity is aspparently Judged in

various ways, such as ratio of hull to seesd, size of



pod, and length of seed.

The United States standards for grades of canned
green beans (30, p. 1) are concerned with the following
factors: c¢learness of 11quor; color, absence of dsfects,
and maturity. The relative importance of each factor is
exprassed numerically on the secale of 100. The maximun
nuzber of points that may be given each factor is:

1. Clearnsss of 1iguor c...ese.s 10

2e COLOP ccvcovosscsovesscosnscs LB

3. Absence of A8LeCtS sevecscoss 35

bhe MEEUTLILY cvccecscsoncenvcasoss _&O

Tota) Score .... 100

The factor of maturity refers to the degree of
dsvelopment of pods and seeds and the tenderness of the
pods, Stark end Mahoney (34, pp. 353-359) have shown
that the parchment or fibrous sheath of the side walls,
as they call it, is actually in the inner mesccarp. The
tissue starts as a one-celled layer of parenchyma and
lator dovelops into a region several cells im thickness.
These workers have shown that the variety Bountiful
differentiates these small close-fitting parenchmatous
cells into fibers three days sooner then the variety
Giant Stringless Green Pod, dbut at twenty days after

anthesis, both varisties show equal development and



thickness of the cells of the fibrillar layer. They
further show that cool temperatures and abundant rainfall
produce less thickening of these ¢ells and that high
temperatures aceselerats cell wall ﬁnickaning, Herris
{20, pp+ 44=L47) has shown that the seed weight is corre-
lated with the relative posiﬁioﬁ in the pod as well as
with the number of seeds per pod.

Culpepper (9, pp. 357=377) staﬁes, "The valus of
émy végetable as a food product Gepends primerily uwpon
its composition and palatability. Both are generally
greatly influenced by the stage of maturity at which the
material is prepared for use.” Flynn, et al, (12, p.
L19) mention that with Iincreasing maturity at the time
of harvest the yield progressively decreased from
2698 kg, per acré for immature beans to 734 kg. for
beans harvested when markedly overmaturae.

Kramer (25, pp. 55-63) states that quality may be
measured by one of two methods: either the organoleptic
or the objective. The organoleptic method refers to
evaluation by the senaes; such as seeing with the unaided
eye, fesling with the fingers; chewing or smelling. The
objective method is one that is based on the use of an
jmpersonal instrument or by chemical procedurs. The
advantage of the organocleptic method is that the
determination is made by employing the very same senses



6

that are used by the consumer. The organoléeptioc grader
does not possess & fixed point of reference, and for
that reason he mey vary considerably from day to day

end certainly between soasons. In some cases where the
quality evaluations are not based on objective measures;
the definition of the fastor of quality is not satis-
factory. The objective method, on the other hand,
eliminates to a large extent this possibility of dis-
agreement because it automatically eliminates the humen
element. No matter how precise and accurate & method nay
be, it is not worth very much if the determination is
made on en unrepresentative sample, if the procedurs is
not followed exaatly; or if the particular instrument
used is not properly adjusted.

Gould (17, p. 54) states that all of the measures
of quality eyaluaeed on canned snap beans (seed length,
tenderness, lack of fiber and clearness of liquor) were
found to aorrelaéa with maturity. The value found to
have the highest positive correlation was seed length,
This would seém to be an sxcellent objeotive measurement
of maturity in contrast to deseeding of the pericarps and
weighing the sseds. The length of the sceds could be
measured directly in the field, since weighing equipment
would not be nesded and a very reliable indication of
maturity would result. The values proposed as maximums



to correspond with the immature, optimum, and mature
stages of maturity are 9, 13, and 17 millimesters,
respec¢tively, fresh basis. Clearnsss of liguor on the
canned product gave a negative correlation of -0.63 with
percent by weight of sseeds., It is possible that cloudy
liguors can be produced by using pleces of snap beans,
extra long cook, exocessive agitation, or clouvdy water.
Gould's laboratory has constructed an instrumsnt
called the Texburcomster, {14, Pp. 26~27), by which the
tenderness of canned bsans can be determined, It is casy
to use and %o clean. MNaturity in Gould's work was based
on percent of gecds by wseight; that is, the pods were de~
Sceded and the seeds weighed. Samples with 8 percent or
less seods were coonsidered grade A or immature, 8 to 16
percent were greded B or optimum, and those with seed
content from 16 to 25 percent were graded C or mature,
One of the major pﬁoblemsvconfronting the snsp
bean processors today is the maximum tolsrances set by
the Food and Drug Administration for fiber in the canned
product. This value was originally (1947) set at
0.12 percent. However, in June 1948 the tolerance was
rajsed to 0.15 percent; since few processors could meet
thisvlower level, (16, pp. 42=44). The rapid procedure
set up by Rowe and Bonney was the method used in
determining the fiber content.



The Food and Drug Administration (13, p. 3726) an-
nounced that the details of the chemical method for
determining fibrous material have not been sufficisntly
clear, and suggested that & few chadges in its wording
would make it easier to apply. The Tfollowing expanded
déscription should bs used: "

"Transfer 0 the metal cup of a malied-
milie stirrer and mash with a pestls. Wash
material adhering to the pestle back into
cup with 200 co. of boiling water. Bring
mixture nearly tc a boil; add 25 ¢c. of 50
percent (by weight) sodium hydroxids solu-~
tion and bring to a boil., (If foaming is
excessive, 1 cc., of cepryl alcohol may be
added.) Boil for 5 minutes, then stir for
5 minutes with a malted-milk stirrer capabls
of & no~load spesd of at least 7200 r.p.m.
Use a roter with two scalloped buttons.
Transfer the material from the cup %o a
proviously weighed 30-mesh monsel metal
gscreen having a diameter of about 3% to L
inches and side walls about 1 inch high,
and wash fiber on the sereen with a stream
of. wvater, using & pressure not exceading a
head (vertical distance between upper level
of water and outlet of glass tube) of 60
inches, delivered through a glass tube 3
inches long and 1/8 inch inside diamster,
inserted into & rubber tube. of % inch inside
diameter. Wash the pulpy portion of the
material through the goreén end continus
washing until the remeining fibrous matserial,
noistensd with phenolphthalein solution,
does not show any red color after standing
5 minutes. Again wash to remove phenolphtha~
lein. Dry the screen containing the fibrous
material for 2 hours at 100° C,, cool, and
deduct weight of screen. Divide the weight
of f£idvrous material by the weight of combined
deseeded pods, trimmings, and strings and
multiply by 100 to obtain the percentage of
fibrous material.”
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Percent by weight fiber (15, pp. 26-70): Accord-
ing to Gould, the maximum for grafe A should be 0.05 per~
cent, Lor grade B 0,10 percent, and for grade C 0,15
percents In the canned product, verieties that he found
o meet the fiber standards 'of 0,15 percent and percent
by weight of seeds under 16 percent or in the grade A and
B range were: Idaho Rofugee, Giant Stringless, Green
Pod, Asgrow Stringless Green Pod, and Landreths' String-
less CGreon Pod, Variestles that weyxe definitely unsuitable
for eanning were Bountiful, Tennessee CGreen Pod, Hopkins
Earlisst\ﬁaa Valsentine, Sure Crop Vax, Stringless Black
Valentine, Floride Belle, Stringless Refuges, U. S. Re-
fugee No. 5, Improved Commodore, Pencil Pod Black Wax,
and Keystonian (19, p. 28).

Siegel {32, p+ 18) analyzed round~pod Asgrow
Stringless green beans which were packed in Western
Maryland. Seed percentage was 3.7 to lL.6. Fibrous
material percentage ranged from 0,003 to 0.069. Gould
concludes that:

"Piber is an ipndex of quality for sach
variety ai the different stages of maturity,

and thus it should be evaluated accordingly,

{16, pp. b2#44), This fact suggests that

procassors must have varieties svaluated

within their own production areas, if

climatic conditions &o effect fiber develop~

ment; or processors cannot rely wholly on

seedmen's ststements a8 to the amount of fiber

in ths particular varieties at the different
stages of maturity,"
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CHAPTER IIIX
EXPERIMENTAL PROCEDURE
A. laterials

Data were obtained on forty varisties of bush snap
beans (Table VI) grown in Oregon by the Horticulturs Dew-
partment of Oregon State Collsge and canned by the Food
Technology Department in July, 1950, using a reguler
bean canning process (8, pp. 220-223). There wers a few
replicated lots and a few second pickings. Those which
have numbers only were from the United States Department
of Agrioculture trials, After four months storage at the
warshouse of the Food Technology Dspartment we opsned
sach variety of bsans and tested them for three gquality
factors by the objective methods deseribed below. These
tests were run for every varicty until the deviation of

the two results appeared reasonably irreducible.

B. Nethods of Analysis

Bach variety of canned bush Snap beans was analyz-
ed for the following:

1. Percent of seeds by weight
(wot and dry seeds)

2, TFibrous material
3. Turbidity number
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The methods of analysis were:

1. Percent of seeds by weipht (wet and dry sesds)

a. Wet seeds. The gensral standard method
for determining the percent of seeds by weight was follow-
ed with little change, (31, pp. 620-628).

The contents of the can were transferred ¢o a con-
tainer. Two cans of water were adﬂed; mixed, and spread
on an §-mesh screen. The screen was tilted as much as
posgible without shifting the beans, and they were drain-
ed for 2 minutes exactly by using an interval timer.

One hundred £ifty grams of drained beans were
veighed out. The seeds were separated from the pods by
using a knife; and sepérated into aluminum weighing
boxes. The seeds (S) and pods (B) were weighed
separately.

From these two weighings, the percent of seed by
weight was calculated in this formula:

T§§?7§7 X 100 = % seed
The pods ware wsighed accurately on a ¢riple«beam
balance to the nearest 0.1 gm. and estimated to 0.05 gm.
The seeds were waighéd on an analytical balance to

grestexr accuracy.
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bs Dry sesds. The method for determina-
tion of the percent by weight of dry seeds was not in the
literature. It was thought that it would be better to
make determinations on the ﬂry'seeds; begcause water
eollected on the séeas when they were being picked from
the pods, To get the trus weight of seeds, the aluminum
box of wet seeds was dried im a 100° C. oven for 2 hours,
cooled in a desiceator, and weighed on an analytical
balance., Pereent by weight of dry seéds was caloulated

in the same way &s of wet seeds.

2. Fibrous material. The method adopted for the
fibrous material determination was essentially that of
Rows and Bonuney (31, pp. 620-628), One hundred grame of
the pods, which had bsen separated from the seeds, were
weighed. Thase pods were cut into pisces approximately
. '4 dnch in length. This cutting was done as the sceds
were picked from the pods. The samples were pulped in a
large mortar for five minutes exaetly; without stopping,
and in the same manner each time, The pulp samples
were transferred to the mstal cup . of a maltsd milk
mixer with 200 co. of boiling wabter to which was added
4 gram of paf@ffin. The mixtures wers brought to a
tenperaturs of 99° C., and 25 cc. of 50 percent sodium
hydrozide solution were added. (The 50 percent sodium
hydroxide solution was prepared by dissolving 50 grams
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godium hydroxzide in the 100 ml. distilled water.)

Afterwards sodium hydroxide solution wag added to
the mizxtures. Thsy were boiled sxactly 5 minutes; then
theoy were stirred for exactly 5 minutes with a malted
milk stirrer {capable of a no~lead spesd of at lsast
7200 r.p.m.). The mixtures were filtered with suction
through a tared 30-mesh monel mstal screesn fitted into a
Buchner funnel.

The pulp was washed through the screen with a
A«inch stream of boilimg distilled water.

Af%er washing the fiber on the scresn fres of
alkalinity (1~1.5 litexrs of water); it was further washed
with a s$rsam of boiling water until the pulp was removed
and the washings were cléar. Two and ons<half liters of
boiling distilled water were used for every test. %he
Food and Drug Administration method (13, p. 3726) has
the disadvantage that a standard volume of wash water is
not called for. |

The sereen end Fiber were dricd at 100° C. oven
for 2 hours, cooled in a desiccator, and weighed om an
analytical balance.

‘The difference in weighings was reported as
fibrous material.

It was notitéed that the original Rows and Bonney
methods {31, pp. 620-628) gave such directions ags:
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&, "Pulp the sample in a lerge mortar.” Ul our-
aelveé gaw that a tims'length 1s necessary for this
pulping. The longer we pulped, the less fiber we got.
8o we pulped every sample for 5 minutes and exercised
care to pulp the sample uniformly.

b. "Bring the mizture to a boll end add sodiunm
hydroxide.” Since it is difficult to determine the right
time ﬁ@ add sodiusm hydroxide (NaOH), becauses the contaeiner
is metel and deep, we added MaOH when each sample was at
'990 C., and wo conbtinued heating it for exmetly 5 minutes;
for if any were boiled for more than 5 minutes, it would
yicld low fiber.

c. ™"ash the fibsr until the‘?uip is removed and
washings are clear.” It 18 hayd to tell whether or not
the washings are clear because small pisces of pulp are
always present. We used exastly 2.5 liters of waber for
washing each test. The more water we used, the less
£iber we got.

These three lmprovements of Rows and Bonney
methods were made by the Food and Drug Administration
also, but in differsnt ways, (13, p. 3726):

3. Turbidity Number. The turbldity tester of

Kertesz (23, pp. 15-16) was used for determining the
turbidity number of bsen 1iquor. The can was shaken
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five times up and down as in bacteriology laboratory
taéchnique, and then it was opened, The liquid was pour-
ed into the tester, and the number was read as rapidly
as possible.

The Turbidity Tester consists of a pair of wedge-
shaped containers obtained by disgonal separétiem of a
boz=-1like structure constructed from Plexiglas or any
other transparent material. It hag two sids walls of
9¢5 % 12.8 cm. dimensions, held together by two narrvow
plates, 2.5 x 12.8 om. in size. The structure thus
formsd is open on the bottom and the top but is diagonal-
ly divided by a plate on which a scale is engraved.

For the &etermination; the top section of the
instrument is £illed with the test liquid, and then the
observer's vision is dirscted horizontally from the
direction of the narrow side of the instrument through
the liguid and toward the dividing plate with the
socale. The last line which is still visible through the
liquid column is established, and then this point is
read to the nearest 0.25 or 0,50 unit on the scals.
Since the scale indicates the thieckness of the liquid
column in centimeters at any of the differsnt levels,
the reading, called the "Turbidity Number® or TN, will
indicete the maximum distance in centimsters through
which the scale is vigsible.
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It is recommended that the observer hold the de-
vice away from the light; wi%h the major light source
behind his back. Within reasonable limits, the intensity
eflthe_light and the coloring of the test liqui& do not
affect the TN values obtained. Cood light makes the
reading easier. When a reading is completed; the test
liguid is poured out and ﬁpe container is rinsed.
Thereupon the device is turned upside down and the top
wedge is used for the next test while the other drains

and dries.
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CHAPTER IV
RESULTS

L. Eresantaﬁon

The complete list of snap beans {(Phaseolus vulgars=

43 L.) and the results of the analyses are presented in
the Appendix Table VI. This fable shows for every
variety of beans percent of wet seeds by weight, psrcent
of dry sceds by weight, pereent of fibrous materizl, and
turbidity number of liguor, including also their averages
and deviations.

Table VII includes identifioation of the beans,
date they were camnned, and date opened.

The raw data from the Appendix Table VI were ve-
arranged in Tables I,.II, end III to list the varietiles
and pickings in order of merit for e¢ach objective quality

factor investigated.

B. Discugsion of Results

1. Percent of wet seeds by weisht: In the

Appendix appears Table VI which summarizes the results of
percent of wet seeds and percent of deviation. Table I
re-arranges the varieties from Tablse VI in order of
perecent of seeds by weight. The range of percent of

seeds is between 2.02 and 7.lL percent as shown in



18

Table XI. All samples having less than 8 percent seeds
are clasgified as grade 4 by Gould's standerds, (15,
PP 26-70).

| The 14 best varietiss of beans (Table IV) have
2.02+3 .65 percent wet seeds, In this list Rival is on
¢top with 2.02 percent. UWe agree with other workers
{19, p. 39) that Rival is the best veriety for percent
wet sesd; because it gives a very low percentage of
seeds. (Table IV.) ‘

. Next to Rival ranks the new United States Departe
mont of Agriculture variety B 233L-1-1 with 2.05 percent
wet seeds. This varisty is also préegent im the list of
varietiss which was compiled Trom the 22 best varieties
in ell three quality factors (Table IV) for percent
fiber and clearness of liquor of oannea beand.

[aWhen picking the seeds from the pods and pubtbing
them into the aluminum box, much care wag exercised in
order not 6o collect waber with the sesds. This special
care is needed when the seeds are small in size because
in such cages it is difficult to pick the seeds without
collecting watér, and soms inacouracy in the data may AX

result. ~

2. Percent of dry sceds by weight: From Appendix
Table VI ws can see that the figure of percent of dry



19

~

seads for these forty varieties of snap beans liss between
0,22 and 1.16 percent. The dsviation of the resultg is
very high compared with the wet seeds data. Perhaps the
varying sizes of the seeds cause them to contain differs
ent amounts of water, and in addition to instrumental
érror, give these lorge perecentage deviations in the re-
sults. Also this method is more expahsive because i
raquires more power, more aquipmanﬁ; end more time.
Therefore, it is not satisfactory, and no separate table
listing the varieties according to this factor was

compiled.

3. Fibrous meterial (orude fiber, or persent of

f£iber): The figures for the fibrous meterial of forty
varieties bush snap beans show a range of 0.008-0,207
percent (Table II). Different varieties of evem approxi-
mately the same percent wet sesd give differsnt percent-
ages of fiber. |

From these varieties we picked the 22 best
varistics with a fiber content of 0.:008+0,031 percent.
Twenty~two varisties were chosen in order to have
Toperop, an importent new Variety; appear on all three
lists, Rival variety was in this list with 0.011 percent
fiver, From these lists of 22 best varieties, including
Toperop, whiech were selected for wat seeds, fiber and

turbidity number, we found only 1L varietiss present on
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all three lists. Some varieties are near the top on one
of the lists, but rank as imferior on another. For ex-
ample, the new United States Department of Agriculiure
variety, B 1229-1«2~6, is 5%th on the wet seeds list
{Table I), but 29th on the fiber list (Table II).

Toporop is the 1llth best variety (Table IV). This
result for Toporop does not quite agree with Wegener
{35, pp. 54=56) and Zaumeyer (38, p, 40), but our var-
ieties were pot the sams as theirs in every instancs.

For example, they compared Toperop with Tendergreen,
Stringless Green P@d; Stringless Black Valentine, ste.; we
did not test these variecties.

In general, wae found a low fiber content in bean
varieties. Perheps the climatic condition caused this
result in 1950 Stark and Mahoney (3L, pp. 353-359)
state, "It appears that conditions of high temperature
and low rainfall have an accelerating effect on c¢ell
wall thickening.”™

L. Turbidity Mumber: In Appendix Table VI, we
have recorded the result of this work. (Table III)

In gensral, we found that the higher the fiber, the
lower the turbidity number. A low turbidity number
indicates cloudy canned bean liquor,

We did not find any other results cited in the
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literature, because the use of a turbidity tester of
Kertesz (23, p. 15) is so new im this f£ield that results
of tests have not yet been reported. Rapid and depend-
able results can be obtained with this tester.

0f Pole Beans we ran 4 varieties. They yislded
very high turbidity numbers, higher thaan that of all
bush beans except Unitvted States Department of Agriculibure
1515 1l=7<1~2 {replicate)}. Waturally, it is not possible
$0 make a final conclusion based on any one facbor,
(Table IIX).



TABLE X

22

Bean Varieties Listed in Ordor of Percont

Variet,
“““““ u’s.ﬁfy.

- cw s o can e

B 2334=1-1
B 2869

B 288L=h=1
B 1229~1«2=5
B 1482~5=3~2

Pole beans FM 65

1

2

3

L

5

6

7  1515=1=7=1=2

8 B 2095~1-2

9 Puregold

10 B 2669
11 Tenderlong
12 B 1661~7

Pole beans 2066

13 B 22;8«1
1y  Toperor

15 MGCA=5002

16 TPendergreen

17 B 18014

18 B 1763

19 B 1468=1-17-12
20 B 1468-1-17-12
21 B 1515-1-7-&-2

24 B 2096=4i=1
25 B 1763

26 2095-1=2
27 B 1762

28 B 1733

29 Toperop

Pole beans 2006
30 L. Schreiber,
Helva wvax
Pole Beans

Asgsociated 231

-—_-———w-.--

of Seeds by VWeight (Wot)

(F1. .7)
(BT. 16)
(¥7. 28)
(FT. 31)
(rT. 19;
(PT, 52
(FT. 6L) ,
(PT. 58) (replicate)
{FT. 60) (replicate)
(FP. 61) (replicate)
(FT, 38)
(FT. 21)
(PT. 1)

(FT, 39;
(7. 18,

(FT. 26)

(FP. 62) (replicate)
(¥T. 29)

(FF. 17) (2nd picking)

(FTQ .,)

(¥7, 53 (2nd picking)

gFTo
FT, 20)

(FT. 15

(FT. 49)

(FT,

(PP, 2 )
(FF. 59) (replicate)

(FP, 12)

o B s dw w

"i
(PT. 1L) (2nd picking)

e on ewm e wm

2,02
2.05
2,18
2,26
2.27
2.30
2.30
2.5
2.53
2,5k
2.9
3.06
3409
3.3
3.1k
3.25
3.&3

3.k
3¢56
3.65
3470
3.73
395
397
L .02
Las
L6
L.31
Lol
haid
L7
4457

459
L.68
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39
%“40

B 2095=1=2
Logan
Contendey

B 2568-1

TABLE I - Continued
T Ty T T Foeod T T T T T T T ¢ Percemt of
t Technology Code : Wet Seed
(FT, 11) h.95
(FT. 25) S.Ol
(_ d"\b 6) 5007
(FT. 56) 5.10
(F7. 36) 5.23
(Fr. k) \ 5.57
(F?. 10) (2nd picking) 6.06
(F7. L3) 6.50
(P2, 9) 6490
{(FT. 3) 714

# All varieties are grade A by Gould's standards.

23
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Bean Varieties Listed in Order of Percent
' of Fibrous lmteorial

Variety

Puregold

Rival

B 2095-1=2

Purcgold

1515=1=7=1~2

B 22448-1

Tendergreen

Polo beans 2066

B 1762

B 1661=~7

Rival

B 288h=ii=1

Pole Beans
Associated 231

Toperep

B 2096~l=1

B 2869

B 2637

B 2334=~1=1

B 1763

Tenderlong

Pole Beans Fl 65

B 2669

B 1801=}

B 1168-1-17-12

Toperop

Pole beans 2006

Idagreen

B 1515=1=7=1~2

B 1763

B 1);68=1=17~12

2095=1-2

B 9126

Logan

B 1182«8=32

TABLE II

(rze 7)

(7. 60)(Replicate)
(. 11)

(FT. 58)(Replicate)
(FT. 39)

(FT. 62)(Replicate)

(FT, 1k)(2nd picking)
ém‘;, 1)

FT. 63)(Replicate)
(FT. 31)

(*7. 59)(Replicate)
(F7. 15)

(FT. 28)

(FT. 6)

(FT. 16)

(FT. 17)(2nd picking)
(FT. 21)

(FT. 38)
(¥7, 29
(FTo 53)(2nd picking)
(F7. 18)

(F7. 36)
(FT. 30)
(FT. 49)
(F7. 27)
(F7, LS)
(FP, 25
(FT. L3
(FT. 52)

2k

Percent of



TABLE IX ~ Continued

oo uvardely e o - o o - -
31 B 1229-1-2~6 (FT. 19)
32  MGCA-5002 (FT. 26)
33 B 1755«1-1 (FT. L)
3 B 2095-1=-2 (FT. 10)(2nd picking)
35 MGCA §Fﬂ 20)
*37 B 1733 (FT. 24)
#38 Contender (Ff. 9)
#39 L, Schreiber .
Helva wax (FT. 12)
#asl0 B 2568-1 (P2, 3)

#+ A1l preceding are Grade A by Gould's standards
L Grade B by Gould's standards
i Grade C by Gould's standards
Beain Grade substandard by Gould's

25

Porcent of
Pibrous

20 e T WP w s

standards



TABLE IIT

Bean Varieties Listed in Order

Variet,

g -, - e

1515=1=71+2

Pole bean FY 65

Pole bean 2066
Pole Bean

Associated 231

Pole bean 2006

B 2334~1-1

Tendergraen

B 9126

Purcgold

B 22448-1

B 2669

Puregold

Rival _

B 1229=1=2=)

Tenderlong

2095«1=2

B 1763

B 1482-5-32

B 2095-1~2

L. Sehreiber
(Helva wax)

B 2869

B 2096-4=1

B 1762

B 1763

Toperop

B 1801-}

B 2884=h~1

B 1515«l=7wl=?

Idagreen

B 1762

B 16617

Toperop

B 2637

B 2095«1-2

B 1733

Rivel

of Clarity of Liquor

(F2. 16)
(FT. 62) (replieate)
(FT. 25)
(F7. 11)
(F7. 39)
(FT. 38)
(FT. 61) (replicate)
(PT. 7)
(FT. 19)
(PT, 21
(FT. US)
(FT. L9
(FF. 52)
(FT. 60) (replicate)

(77, 12)
(FT. 28)
(FT. 15
(FT. 1) (2nd picking)
(FT. 17) (2nd picking)
(¥T. 18)
(FT. 29)
(7. 3\1;

(FT. 30

(e 26)
gFTy 1)
(g§: Sg§ (replicate)

gFT; 10) (2nd picking)
FT. 2L4)
(FT. 63) (replicate)

26

5450
5.00
14250

.00
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TABLE III -« Continued

27

| gF‘r.' L3) Ereplicatfe.)

Logan

B 1468-1-17=12
B 1755«1=1
Contender
MecA

B 11;68-1«17+~12
B 2568=1
HGOA~5002

FT.

(F?s L

(PT.
(FT.
(FT.
(v,
(FT.

53) (2nd picking)

9
20)
27
3
26)



TABLE IV

Combined List From 22 Varieties
Best in All Three Quality Factors

Percent of Percent of

28

e JVordety | _ _ _ et Seeds = Fiber _ TW(em)
1 Rivel (FP. 7 2,02 0.011 6450
2 B 2334~1-1 (F7.16) 2,05 0.022 775
3 B 2869 (F7.28 2,18 04020 6400
L B 2884«l«1 (FT.31) 2,26 0.018 5450
5 1515-1-7-1-2 (PP.58) (replicate) 2.4l 0.01 8,50
6 B 2095-1=2 (PT.60) (replicate) 2,53 0.011 6450
7 Puregold (P7.61) (replicate) 2.5k 0.008 6475
8 B 2669 (F7.38 2,94 0.023 6479
9 Tenderlong gm.zl 3.06 0.022 6.50
10 B 2248-1 (FT.39) 3.1, 0.0x6 7.00
11  Topcrop (F7.18) 3 .ﬁg 0.031 5450
12 Tendorgreen (FT.62) (roplicate) 3.4k 0.016 750
13 B 1801-4 591'.29) 3.56 0.02} 5.50
iy B 1763 FT.17) 3.65 0.022 5450
TABLE V
List of Varieties Poorest in Three Quality Factors
Variety Percont of Percent of

....... e me e e o Job Scods _ _ Fiber  _Tif(em)
1 B 2568-1 (F7. 3) 7.1k 04207 3.25
2 Contender  (FT. ?; 6490 0.067 3.50
3 Logan FT.3 6450 0.040 3,75
L B 1755-1-1 (FT. k) 5457 0.0L5 3.50
S Idagreen (F7.36) 5423 0.032 5.00
6 B 1762 (FT.56) 5.10 0,048 5,00
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CHAPTER V
SUMMARY AND CONCLUSIONS

This investigation was an attempt to evaluate thae
quality of 4O varieties (including a few replicates) of
bush snap beans (FPhaseolus yulgaris L.) grown in Oregom.
Pole varieties were imcluded for comparison. The work
this year was preliminary and of the nature of screening
tests to select the most promisimng varicties for further
comparisons.

The following factors were used as gquality
indices:

1. Percent of wet sseds by weight:
Rows and Bonney method

2, Percent of dry seeds by weight:
a new method

3. Percent of fibrous material:
modifisd Rowe and Bonney method

he Turbidity number: Kertesz' devics

Additional data on these bsans have been obtained
by other workers.

Drying the seeds in the oven before welghing in-
creaged the deviations of the results and was thus
proved to be an unsuitable method.

For percent of fibrous material determination,
improvements in techniques over Rowe end Bonney

methods were made on pulping time, on the tempsrature of
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the solution when adding sodium hydroxyde, and on the
uge of & steapdard volume of wash water.

Kertesz?® device (B, p. 15) for dstermining turbid-
ity of liquor was found vealuable and convenient. There
are no daba yet in the literature on ite use for canned
snap beansj therefore, the results here cannot be com-
pared with the work of other investigators. The data
here reported can help im the future drawing up of grads
standards for clarity of liguor of canned snap Eeans.

The raw date from the Appendix Table VI were re-
arranged in Tables I, lI; and III to list the verieties
and pickings in oxdér of mexit Tor each objective
quality factor investigated. |

Of the 22 best V&riaties; ${ncluding Topexrop, which
were tested for wat seads; fiber and turbidity number, we
found only 14 varieties present on all three lists of
best varietiss; as follows:

1. Rival

2. B 2334=2«1

3. B 2869

Le B 288L~4~1

5. 1515-1-7=1~2 (replicate)
6 B 2095=1~2 (replicate)
7+ Puregold (replicate)
8. B 2669
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9. Tenderlong
10. B 22L8-1

1l. Toperop | B
32 Tan&argfeen {replicate)
13. B 18014
14s B 1763

A review of the literature on varietiss of snap
beans (Phaseolus vulgeris L.) for processing has been

presented.
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2.

3.
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64

74

8.

9
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TABLE VI

Quality Factors for L0 Varicties of Smap Beans (Caumned)
{Pwo Pickings of a Few Varicties)

___ .t _ VARTEPIES _ _ _ _ :_ _ TVETSEED __ _ :__DRESEED _ _:_ _ FISR _ _ __ ZURBIDITY _ _
Sample : & U.S.D.A, No. @ t+ Ave.: Dev, s Ave, : Dev, : : Ave. : Dev. :
oo = _____ e3P B2 2B 2B 2B _ s F 2 _E_2F s __(W)__
1 B 2568-1 6.83 1.12 0.168 3.25
Toi5  Telll 9,08 1,20 1,16 7.1k 0246 04207 L4643
2 B 1755-1-1 647 ' 0.99 0,051 3.50
Le67 5457 38.5h 0467 0483 h7.76 0,038 0.045 3Lh.21
3 B 2637 5403 0469 0,023 450
A1 507 159 0,75 0.72 8,70 0.021 0,022 9,52
L  Rival : 1.79 ‘ 0,21 0,012 6.50
: 2,25 2,02 25,70 0423 0.22 9,52 0,009 0,011 33.33 4
5  Contender 6Ji1 ‘ | 0.92 04073 . 3.50
6 B 2095-1-2 629 | 0.96 0,052 - 1400
5482 6,06 B8.08 0.82 0.89 17.07 0.043 0.0h8 20.93 o
7 Puregold LB1 - ‘ 0,62 0012 ' 7.00
5.09 195  5.82 0.6l 0.63  3.23 0,011 0.012  9.09 4
8 L Schreiber, ko2 060 0.123 ‘ 6.25
Helva wax Le76 1he59 7469 0466 0.63 10,0 0,105 0,11 17.1L =



TABLE VI ~ Continued

__._t VARIEFIES _ _ __: ' _FET SEED
Sample: = = & U.S.D.A, Wo. : ~Ave,
Ho. : % 3 &
9  B1762 .61
he2l  L.uad
10 B 2096=4=1 Le65
, 3.6 L.a5
11 B 233%4-1-1 1.83
2,27 2,05
12 B 1763 3,66 '
‘ 363 3465
13 Toperop 39
| 3.00 3.25
1y B 1229«1=2=5 2,38
2.5 2,27
15 MGCA 3.7k ‘
Lo 3,97
16 Tenderlong 3¢22 ;
2 990 3006
17 B 1733 he52
Lhe29 LJdil

27.75
2h.04

0.83
16.33
10.70
12 ;03
11,03

5436

042k
0uls7
-9;37
021

0.50

0438

0461

13.21 0.016

 0.016
13,90 6,023

04,028

0400 0,016
©.019

2,13 0402l
0,032
04054
3043 04029

0.0k
10.6ls 04046

0.026
25.81 0.017
0,052
16,07 0.045

FIBER ¢
Ave., : Dev.

g __: &
0.017 12'-.50
0.020 }43.75
0.022 75.00
04022 26,32
0.031 10.34
0.042 86;21
o;ohs 6;52
0;022 52.;914
-o;eh9 15.56

7475
550
5450
o
3 ;So
6.50

L.00

R Ssiiasntindih et~ enfiba it o i ol

8¢



TABLE VI = Continued

o TARIEPIES _ i _ _UEDSEED _ _ _:__ DRY SEED _ _ _ :_ _ FEEER _ ¢ TURBIDITY
Sample: . . & U.S.D.A, To.: Ave,” : pev, "t Ave. ¢ Dev, : ¢ Ave., : Dev.: -
D CT D B B B _+ B _2 8 28 2 B_8_+ 2 i _%_ (W) _
18 B 9126 LSk 0.62 0.042 7425
507 5.0 2,63 0,62 0,62 .00 0,035 0,039 20,00
19  MGCA=5002 3.78 0451 0.0k5
3'007 30&3 23-13 0027 0039 88089 000&3‘ OQOhh h065 )
20 B 1468-1-17-12 3.62 0.50 0,046 | 3.50
3.78 3,70 L2 0OM8 09 L4170.025 0.036 8h.0O
21 B 2869 2,08 ' ' 0.25 0.017 ' 6,00
2,27 - 2,8 9.a3 0.2k 025 L4.17 0,022 0.020 29.Ja
22 B 1801-4 L.01 ’ 0.56 T 0030 ' 5450
3.0 3,56 29.35 0.37 0.47 51,35 0,017 0,02k 7647
23 B 1515-1~7-1~2 Le57 ' T 062 0,026 ' 5.00
3032 3095 37465 0439 0.51 58,97 0,043 ©.035 65.38
2, B 288L-4=2 2,17 o 0.27 0.021 ' 5450
23L 2,26 7,83 0,25 0,26 8.00 0.015 0.018 k000
25  Idagreen 5.25 ' | 0,66 0436 ' 5.00
- 5621  5.23  0.77 0.62 0.6k 6,45 0,028 0,032 28,57
26 B 2669 305 0.38 0:023 65 8
2,83 29k 777 0430 0.34 26.67 0.023 0.023 0,00



TABLE VI - Continued

G W W WS W BN GND MM NN GRR WD W WD AN GED Gk WED G GG W L GV GED NP W AEP GO AT ANV G S W GRS A AT SN e D GNP GES WP W AN W GED . W G W e e

- e e am awc G

29

30

31

32

33

3L

Logan

2095-1~2

B 1763

B 1;82-5-32

B 1L68=1~17-12

B 1762

1515-1~7=1~2

2,39

4.16
| 2.30
3.73
5;10

2.1

132

5 0.56

o;Sla
0129
0;50
0;70

0.26

10.26 0.01L
0,019
- 00l3
Lk6.15 0.036

0,038

0.036
29,79 0,033

0.039
23.08 0.0L1

0,028

22,22 0,019

0,055
17.19 0.0L0

0.015
16.67 0.032

0.035
o;oho
o;ozh
0.048

0.01h

9;09
.13
L7 -;37
37;50

25.00

o



TABLE VI - Continued

Lok7
2453
2.5k
3.l
ha02
3.13
k.57 |

4,68

8.6
3.6
0do

17.0a

Li.ub

5¢36
6495

9463

3 VRIS .
Sampie: U.5.0.4. Ho. :
..E?".:..:......a.--._.- ________ g i_B_s_2_:

36  Toporop 1.6l
4e29
37 B 2095=1=2 2,48
2057
38  Puregold 2454
2,53
39  Tendergreon 3.16
3.71
40  Rivel L4731
3.33

POLE SHAP BEANS
1 1 65 24,36
2.2,
2 Beang 2066 3.23
) 3 02
3  Beans 2006 4,78
k36
i  Beans, Associated ha77
231 1459

3.92

et m S SO b o

o.@m
21,15 0.018
04010
11,5k 0,011

0.609
11,54 0,007

0,017
17.95 0,01k

0,019
60,98 0,01l

0,019
1&.29 0.02&

0.015
04016
0.033
0.029

0,019
0.016

0.022

0.016

0.031

0.018

35.71

26.32
6467
13.79

18.75

N e e gy

8450
8450
8460

8 .SO




B 2568-1

B 1755«1-1
B 2637
Rival
Contender
B 2095~1~2

Puregold

TABLE VII

List of Varieties, Date Canned and Date Analyzed

11
1. Schreiber (Helva
12

wax)
B 1762

B 2096=h=1
B 233L~1~1
B 1763

Toperop

B 1229-=1-2=6
MGCA
Tenderlong

B 1733

B 9126

B 1468=1-17=12
B 2869

B 1801~}

Acc 572
Acc 583
Aecc 581
Ace Sh3
Aec L65

Acc 586 2nd picking
of FP. 45)

Acc 1102
Acc 666

Acc 570 2nd picking

Ace 566
Ace 581

Acc 580 2nd picking
of PT. 49)

Ace 11h
aAcc 582
Ace 82
Ace 836
Ace 563
Ace 569
Hot Available
Hot Awvailable
Aec 575
Ace 578

July 27, 1950
July 19, 1950
July 27, 1950
July 22, 1950
July 19, 1950
July 27, 1950

July 27, 1950

July 19, 1950
July 27, 1950

July 19, 1950
July 19, 1950
July 27, 1950

July 19, 1950
July 19, 1950
July 19, 1950
July 19, 1950
July 19, 1950
July 27, 1950
Hot Available
Hot Available
Hot Available
July 21, 1950

Feb, l,. 1951
Feb, L, 1951
Peb. 5, 1951
Peb, 11, 1951
Feb. 12, 1951
?@bo 13, 1951

Feb. 15, 1951

Feb, 26, 1951 (3rd Repeat)

Deec. 8, 1950
Dee. 9, 1950
Dec, 18, 1950

Dec. 19, 1950
Bec. 20, 1950
Dec, 21, 1950
Dec. 22, 1950
Bec. 23, 1950
Dec. 26, 1950
Dec. 27, 1950

Feb. 20, 1951 (Repeat)

Dec. 29, 1950

Feb. 22, 1951 (Repeat)

£



TABLE VII = Centinued

Variety or _ _

Bo, _ U.S.D.A. BO. _ ' _Food Tech, Hort, Dept, Mo,  _ _ _ Date Capned _ TDate Amalyzed . _ _ _
23 B 1515=l-7-1-2 30 Ace 585 | Jily 21, 1950 Jan. 3, 1951 -
2 B 2884L=-1 : 31 Ace 576 July 21, 1950 Jan. 4, 1951
25  Idagreen : 36  Acc 209 July 22, 1950 Jan. 6, 1951
26 B 2669 : 38 Ace 57h July 22, 1950 Jan. 8, 1951°
27 B 2248 39  Ace 577 July 22, 1950. Jan. 9, 1951
28 B 1661-7 . I Ace 562 July 27, 1950 Jan. 10, 1951
29 Logan L3 Acc 595 July 27, 1950 Jan. 11, 1951
30 2095-1-2 . k5  Aec 586 ‘ July 19, 1950 Jan. 15, 1951
31  B1763 Lo Ace 580 July 19, 1950 Jan, 16, 1951
32 B 1482-5-32 52-  Acc 561 July 19, 1950 Jan. 18, 1951
33 B 1468-1-17-32 53 kee 560 (2nd p_i.ckin§ July 21, 1950 Jan. 19, 1951

of F¥. 27) °
3 B1762 ” 56  #fce 570 o duly 19, 1950 Jan. 22, 1951
35  1515-1=7=1=2 58 Yo. 1 (Replicate : July 29, 1950 Jan. 23, 1951

of FT. 30 _
36  Toperop " 59  No. 2 (Ei?ncatie) July 29, 1950 Jan. 2L, 1951
37 B 2095-1-2 60 No. b (Recglégatﬁs ) July 29, 1950 Jan, 25, 1951
38 Puregold 61  To.5 (Replicate a2, 1950 Jan. 26, 1951

’ of FT, 11 :
39  Tendergreen 62 No., 6 (Replicate ) July 29, 1950 Feb. 24, 1951 (Repeat)
' of FT,

kO  Rival 63 No. 7 {Replicate July 29, 1950 Jan. 30, 1951




TABLE VII -~ Continued

T T T ¥awietyor <~ ~TT-TTTTTTTT7 mTTm T T TTTTT s T T T -
__U.S.0.A. 0. __ Food Tech, Hort, Dept. Mo _ _ _ _ Date Camed _ Date Analysed _ _ _ _
POLE BEANS
1 FH6S &  Bo. 8 | August 2, 1950 Fareh 7, 1951
2 Pole Beans 2066 August 23, 1950 March 9, 1951
3  Pole Beans 2006 August 22, 1950 March 10, 1951
L  Asseciated 231 August 22, 1950 Harch 11, 1951




