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OZET: Tiirkiye'de 2 bilgede yetistirilen 8 kuru fasulye genotiplerinin fiziksel kriterleri ve pigme kalitesi ile mineral madde, tiyamin
ve riboftavin miktarian saptanmgtir. Genotip ve yetigtirme lokasyonian ile bunlarm interaksiyonu biitiéin kriterleri nemti diizeyde
etkilemigtir (P <0,05).

Kuru ve yag tohum agirhifiy, sigme kapasitesi ve indeksi, hidrasyon kapasitesi, kuru ve yag hacim, kuru ve yas pisme siiresi
ile Cu, Mn ve Na miktarlar: baghca genotipden etkilenmigtir. Zn ve P miktan ise ¢evreden etkilenmigtir. Kuru ve yag tohum afirlig,
kuru ve yag hacim, hidrasyon ve sisme kapasitesi Snemli diizeyde kuru ve yas pigme siiresi ile iligkili olmustur.

SUMMARY: Eight dry bean genotypes grown at two locations in Turkey were analyzed for physical criteria and cooking quality, and
for mineral, thiamin and riboflavin contents. The genotype and growing location and their interaction affected almost alf criteria
significantly (P <0.05).

Dry and weed seed weight, swelling capacity and index, hydration capacity, dry and wet wolume, dry and wet cooking time,
and the Cu, Mn, and Na contents were influenced primarily by genotype, location was the principal source of variation for Zn and
P content. Dry and wet seed weight, dry and wet wolume, hydration and swelling capacity were significantly correlated with the dry
and wet cooking times.

INTRODUCTION

Several factors have been reported to affect cooking quality in food legumes. Although the factors
affecting the cooking quality of pulses are not well understood, the evidence suggests a predominant role
of the cell walls, thickness of the palisade layer, and lignin and alpha-cellulose content of the seed coat. No
_ indication has been found for an influence of cell contents such as starch granules or proteins. MULLER
{1967) has shown a relationship between phytic acid, Ca+ +, Mg+ +, and free pectin affecting the cooking
quality in a number of pulses. The cooking quality of peas, beans, chickpeas and lentils has been
investigated in several studies (MATTSON et al. 1950, MULLER 1967, IYER et al. 1980, WILLIAMS et
al. 1983, BHATTY 1984).

In general, chemical composition and cooking quality of beans are affected by the environment and
may be controlled by variation in growing practices. It was reported that Ca and P contents of beans were
not affected by the planting date at any location. Differences in thiamin and riboflavin at two locations were
significant at the 1 % level (LANTZ el al. 1962). Variety and location affected the cooking quality and the
content of Ca, P,B vitamins and protein of dry beans (GOUGH and LANTZ 1959, LANTZ et al. 1958).

In this study the effects of genotype and growing location on the quality parameters and
composition of dry beans grown in Turkey and their relationships were investigated,

MATERIALS and METHODS

Eight genotypes of dry beans (six advanced lines and two varieties, Horozoturak and ESK-855)
grown in two Jocations in Turkey were used in this study. The growing locations were Merig and Yenikent.
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The quality criteria, dry and wet seed weights, the number of hard-coated seeds, dry and wet seed
volumes, hydration capacity and index, swelling capacity and index, and the dry and wet cooking times were
determined according to the methods of WILLIAMS et al. (1983).

Samples for mineral element measurements were prepared by dry ash methods (ANONYMOUS
1970). Following this preparation, a Perkin Elmer A.A. 1100 Atomic Absorption Spectrophotometer was
used for the determination of Fe, Cu, Zn, Mn; Mg and Ca contents (ANONYMOUS 1972). Samples were
analyzed for Na and K using a Flamephotometer M/D, in which acetylene was used as the supporter gas
during analyses and 1% Lanthan solution was used to avoid P interference during the Ca assay (GARCIA
et. al. 1972). P content was determined using the vanadomolybdophosphoric Yellow Color Method using
a Pye-Unicam SP/550 spectrophotometer (KACAR 1972). Thiamin content was determined by using the
method of FREED (1966), and riboflavin content was determined according to an AACC Approved
Method (ANONYMOUS 1983).

RESULTS

Physical criteria, cooking time, mineral content, thiamin and ribofiavin contents of the samples
harvested from two locations were determined and the results are presented in Tables 1 and 2. The large
range for most criteria can be observed from these tables. This is probably due to the qualitative diversity
of dry bean genotypes and the big differences of the two locations in terms of climatic conditions and soil
composition. The difference between dry and wet values of seed weights and volumes of Line-3 and Line-6
arc found to be lower as compared to the other lines and cultivars. This is because of the high level of hard
coated seeds in these samples. The number of hard coated seeds of Line-3 were 34 and 5 in the Yenikent
and Meri¢ Locations, vesp. The respective values of Line-6 were 25 and 45 for Huse locations. The
presence of a hard seed coat is an important quality factor affecting acceptability.

The effects of location and genotype arc calculated by analyses of variance. The genotype and
growing location and their interaction affected almost all criteria significantly (P <©.05). Only the effect of
location was not significant relating to potassium content.

In order Lo evaluate the influence of genotype and location on each criterium, sum of square values
were compared (MATSUOQ et. al. 1982}, Dry and wet seed weight swelling canacity an! index, hydration
capacity, dry and wet volume, dry and wei cooking time, and the Cu, Mn, and Na contents were intuenced
primarily by genotype. Location was the principal source of variation for Zn and P.

Simple correlation cocfficients were calculated between cooking time and all other quality criteria,
and for the mineral and vitamin contents. The significant correlation coefficients are presented in Table3.
None of the criteria determined in this study were corrclated with the wet cooking time significantly at the
1% level. However, dry and wet seed weight, hydration and swelling capacity, dry and wet volume, swelling
index were correlated with the wet cooking time at the 5% level. Most of the physical criteria (dry and wet
seed weight, dry and wet volume, hydration and swelling capacity) were significantly correlated (P <0.01}
with the dry cooking time. Thiamin and riboflavin contents were not significantly correlated both with dry
and wet cooking time. Among minerals only the Fe, Cu and Mg contents were significantly correlated (for
Cu, P<0.01) with dry cooking time,

CONCLUSIONS

In this study, the large variation which was observed in the cooking quality and composition of
beans grown in Turkey could be explained by the big difference in climatic conditions and soil composition
of the two locations as well as the great diversity of the bean genotypes. These two locations, with distinct
climate conditions in different parts of the country were especially chosen in order to show the variation
in cooking quality and composition of dry beans grown in Turkey.

In a breeding program, if a criterium is to be of value in assessing the cooking quality, it should
be influenced primarily by genotype, but not by location or the interaction of the both. The quality criteria
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Table 1. Physical and physicochemical parameters and the éooking time of some bean lines and cultivars
grown at two locations ’

Seed Weight Hydration Volume Swelling Cooking time
Dy Wet Capacity | Index Dry Wet Capacity Index Wet I Dry
LOCATION:  YENIKENT
Line-1 394 83 0458 1.162 315 750 0433 1406 36 100
Line-2 174 s 0171 0983 135 300 0.165 0.226 2 55
Lize-3 164 50 0.185 1122 13.0 205 0.181 1389 26 70
Line<d a2 71 0404 1.086 280 875 0399 1423 23 80
Line-5 40.6 8.1 0447 LI 315 740 0436 1385 27 80
Lihe-6 415 65 0471 1133 325 590 0.462 1421 25 [{EH]
Hor.ot. 43 928 0560 1.130 360 825 0478 1327 25 100
Esk-855 424 887 0472 1.112 330 185 0463 1.403 31 105
Mean Mo 689 0389 1104 274 6809 0377 1373 27 86
LOCATION: MERI¢
Line-1 301 79 0428 1422 260 615 0383 1481 30 a5
Line-2 138 326 0.197 1431 13.0 280 0.158 1212 pc] 55
Line3 135 323 0207 1.532 135 20 0.172 1215 26 &5
Line 333 685 0381 1.145 255 0 0350 1413 28 8
Line-5 40.8 874 0.466 1144 20 755 0435 1360 25 &5
Line-§ 34 3656 0340 1085 %5 320 0326 131 27 o0
YHor.ot. 427 90.6 052 1223 355 810 0493 1388 35 115
Esk-855 443 4.7 0534 1.206 70 8.0 0481 P34l 32 12
Mean 312 645 03484 1.2714 pa ] 56.6 0351 1350 3 86

I Fe l Cu I Zn [ Mn l 4 I K ' Ca I Mg l Na [ Thiam. I RiboL
LOCATION : YENIKENT
Line-§ 758 147 436 326 224 1488 1423 42 1) 0744 0.150
Line-2 887 342 496 468 1171 1495 1523 1581 7 0554 6147
Line-3 851 201 402 25 =22 1494 1340 1389 530 0510 015
Line-4 696 143 358 18 861 1490 139 1327 ®85 0382 0156
Line-5 808 LI 342 222 3584 1406 1565 1375 514 0436 0.132
Line-6 - 782 149 3.66 an 360 1451 1360 1352 A0 0.454 0134
Horot. 815 106 327 250 3720 1521 1415 1334 755 0422 (81~
Esk-855 848 127 346 290 3100 1560 1463 1328 k) 0355 0.140
Mean 806 166 38 280 3074 1488 priT 1387 TI8 0.500 0.147
LOCATION : MERIC

Line-1 786 1.9 638 18 3664 1486 1300 1362 623 0.432 0.128
Line-2 775 1.62 592 265 4627 1475 1459 1375 823 0372 0.145
Line-3 792 1.67 621 172 4100 1487 135.7 1360 787 0.681 0471
Lined 731 126 534 16 5065 1495 1397 1329 566 0772 0175
Line-§ 6.82 090 522 162 4921 1536 128 1324 426 0.662 0.163
Line-6 702 115 534 178 a8 1490 1144 130.1 814 0.763 0.152
Horot. 631 112 542 175 4164 1488 1207 1323 616 0509 0.i63
Esk-855 612 056 498 188 3200 1447 135.1 1323 ©5 0.554 0.154
Mean 7.14 135 566 187 4311 1488 1317 1337 669 0.597 0.156

* All values are given as mg/100 g

(dry and wet seed weight, sweiling capacity and index, hydration capacity, dry and wet volume, dry and wet
cooking time) which are found to be influenced primarily by genotype can be used as selection criteria in
breeding programs. The tests which show significant correlations with cooking time can also be used as



316 GIDA YIL: 19 SAYL: 5 EYLOL-EKIM 1954

Table 3. Correlative relations between cooking lime.and other quality criterias and simple prediction tests in breeding

mineral contests programs. The present study aims

to give a general idea of the quality

Cooking Time and composition of bean genotypes

' grown in Turkey as well as to

Wet Dry. investigate the effects of growing

. _ N " location and genotype on these

var; ‘\:Zgghhft ggzg * gggl criteria and the relationship
Hydration capacity 0:588 * 0:888 *E betw:een 'fhc Fooking time and other
Dry volume 0.548 * 0.8 quality criteria. However, the effects
Wet volume 0.563 * 0.782 ** of growing location on and genotype
Swelling capacity 0.568 * 0.886 ** on the quality and- composition of
Swelling index 0.504 * 0.553 * dry beans must be investigaled in a
Fe 0433 0511 * more detailed stufiy, mclufimg the
Cu 0433 0634 ** use of more growing locations and
Mg ) 0'205 ] 0' 507 * more bean genotypes. The effects of
. : storage conditions should also be

considered in order to prevent the
adverse effects of hardening
phenomenon.
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