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Abstract

To enrich the diet, soybean plays great role byiced) protein malnutrition by substituting animabgein.
However, the major problems in raw soybeans ardlafbr and anti-nutritional factors. Processingoahffect
nutritional value unless optimum processing methads used. Thus, this investigation was carried tout
evaluate the effect of soaking temperature and éimanti-nutritional factors (phytic acid and conded tannins)
made from soybean variety AFGAT (Glycine max). Teaaking temperatures hot water @pand ambient
temperature (28) and three soaking times (8, 12 and 16 hrs) wersidered in the experiment. The study
revealed that soaking time and temperature hadfisigmtly (p<0.05) affected on anti-nutritional tacs. Soy
flour condensed tannin was significantly (p<0.0lghker (0.23 mg CE @) at 16 hrs soaking time with 4D. The
values exhibited reduction in condensed tar{6i63+0.01 mg CE d) soaking at 8 hrs fo40C. The soaking
time and temperature showed reduction in condets®@uins from 0.29 mg CE §(raw) to 0.02 mg CE @.
Higher (9.17mg @) soy flour phytic acid was observed at 12 hrs sapkime with 40C. Increased in the level
of phytic acid from 4.11 mgg(raw) to maximum 9.17mggsoaked for 12 hr at 40) in flour was observed.
Soy milk condensed tannin was also affected by soaking déimietemperature and ranged from 0.07 to 0.24 mg
CE g™ for soybean soaked for 8 hrs at@&nd 40C and for soybean soaked for 16 hrs atC2%espectively.
The higher soymilk phytic acidwas 8.31 mg for soybean soaked for 8 hrs at @5The phytic acid was
decreasing when the soaking time increases at Iteveperature. In conclusion the anti-nutritionadtéas of
soybean flour and milk were influenced by soakingetand temperature. The result obtained suggestgbod
quality soybean flour and soybean milk can be oletirom soybean soaked for 8 hrs at40
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1. INTRODUCTION

The soybeanGlycine max (L) Merrill, family Leguminosae) is important source of higtalify, inexpensive
protein than other legumes and about 35 -38 %sofatories are derived from its protein as compaoe20 —
30% in most other beans. Protein rich source ofrolbgume is high in cholesterol and saturatedvfegreas,
soybean foods provide high quality protein, chaedtfree and low in saturated fat, equivalentrioral protein
in its protein quality and higher than other plandteins (FAO, 1990). Among soybean products, $oyr fis
made from whole or dehulled soybeans. Soy flour paatein content between 35 and 40% and a fat level
between 15 and 20%. It is extremely nutritious haigh in fiber and contains all of the vitamins, evials, and
phytochemicals of soybeans. Soy milk is an emulbtued extracted from soybean and it is recogniasdnilk
from vegetable due to its high protein and fat eabtand the homogeneous form in texture resemiglimignal
milk. The protein and fat content ranges from 32@66 and 16 to 18%, respectively, based on variety.

Soy milk is cholesterol free and low fat produceairf soaked soybean. The nutritional value of soli mi
can be compared with that of cow’s milk. Soy mitdntains higher protein than cow’s milk (Hurredlal., 1992).
Soy milk containing good quality protein, fat, iEnfones, vitamins, minerals and carbohydrate himacééd a
great deal of public attention as a healthy food amood choice for people who are lactose intatera which
75% of the world population have no ability to digkactose that causes stomach cramp, flatulenteianrhea
(Riaz, 2006). Also it is a good alternative to thegho are allergic to the proteins of cow’s milk,

However, utilization of soybean as food is oftemited due to the presence of ANFs that are known to
exert a deleterious effect when ingested by hunmnanimals. ANFs are compounds that impair heaith b
destroying nutrients or by reducing the uptakeunfhsessential elements and giving astringent ¢ektr, flavor
and cause adverse physiological responses thatiiead to diminished availability of certain nutris. ANFs
also interfere with growth, reproduction, or healtid reduce protein, mineral and carbohydratezatittn when
consumed regularly even in normal amounts (Bahyasts#., 1986).

Phytic acidlowers the bioavailability of certain minerals thgh formation of insoluble complexes at
intestinal pH (Erdman, 1979). Phytic acid decredhesavailability of zinc, manganese, copper, maéium,
calcium, magnesium, iron as well as protein digesfMagal982; Beleiaet al., 1993). When bound to protein,
it induces decrease of solubility and functionaldl the protein (De Khano and Jost, 1979). Tanrire
polyphenolic compounds, which decrease the prajaality (digestibility) of foods and interfere wittietary
minerals (Fe, Zn, Ca, Mg) absorption (De Lumen Sathmat, 1980).

The ANFs can be fully or partially removed by peettments (Harmuth-Hoenet al., 1987), including
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blanching, soaking, dehuling, germination, fermgéotaand cooking can greatly influence protein digglity
and palatability and improve nutritive value of begn products (Wangt al., 2003). Therefore, search for
suitable soy milk and soy flour processing methitdg can be locally adapted, improve the nutritianaality
through suppressing the anti-nutritional factord aff flavor nature coupled with better nutrientraxtion are
required for proper utilization of soybean floudamilk in Ethiopia.

Materials and Methods

This experiment was conducted at Haramaya uniyensi?010. Improved soybean variety named AFGAT
[TGX-1892-10F], was used. This variety was seleded to its relatively lower price, good produdivand
high nutritional composition. For ensuring the diyathe breeder seed was used. The experiment riggdptwo
factors (soaking times and temperatures) arrang&@RD with three replications. Soaking time hacéhlevels
(8, 12 and 16 hrs) and two soaking temperaturean2>6cC.

The clean seed samples were immersed in to theatiadly controlled hot water bath for 10 secontls a
91°C with a ratio of soybean grain to water of 1:3tppress the soybean lipoxygenase enzyme actiiomnn
et al., 1982). As soon as the blanching was completedsttmples were withdrawn and immediately cooled
down in cold water at ambient temperature for I®eds. The blanched samples were soaked in tap foate
hrs, 12 hrs and 16 hrs at ambient temperatur&Cj2ind hot water (4@) using thermostatically ontrolled water
bath. The soaked samples were dried in directghmlThe seed coats and germs were then removedathan
using stone grinder. The dehulled beans were midefurther analyses.

The untreated sample (control) which was used donparisonwas cleaned manually to remove physical
impurities such as foreign matters, immature anthatged seeds. The cleaned soybean was milled using
Professional Burr mill and the flour was siftedp@ss through 710 micraest sieve. The sample was sealed in
moisture proof plastic bag and stored at room teaipee until laboratory analysis were conducted gNueze,
2007). The grain flour was analyzed for anti-nigril factors (phytic acid and condensed tanniogompare
with the treated samples.

Treated soy flour preparation:- Soybean was cleaned from physical impurities awdotighly washed with
soft water, then it was blanched. One kg blanclthean was soaked in 2 litter hot water (@0and 25C in
each plastic container for . 8, 12 and 16 hourserAfouring off the water, the soybean was ringél water
(Hymowitz and Polmer 2004). Part of each soakedaay were dried in direct sun light and dehulledhunadly
using stone grinder. The dehulled beans were mbnsaparated from the hull and milled to flour wgin
laboratory mill.

Soy milk preparation: - Soy milk was prepared from soaked soybean by ukipgnese method using the main
soy milk maker. (Soy wonder Soymilk Machine, Mod&) 720) for each grinding time (10 min) to produce
slurry. The slurry was heated near boiling tempeeatind the soluble soy milk emulsion was readilyasated
from the insoluble residue (okara) by passing thensthrough a fine filter cloth (cheese clothhelfilter cloth
was folded four times to reduce entrance of unwhniaterials to the extracted soy milk (Nwabuez®,720The
soy milk was boiled at 9@ for 18 minutes to reduce trypsin inhibitor andetain nutritive value of the product
(Camire, 2001). Soy milk was analyzed for its anttrient composition.

The soymilk sample were dried in two stage dryimgn oven (Incubators Circulation air natural, d&n
GMBH) at a temperature of 70 and 100C for 16 hrs and 1 hrs, respectively. The soybe# powders were
sealed in moisture proof plastic bag and analyeeati-nutritional factors (condensed tannins phytic acid).

3.1. Anti-nutritional Factors Analysis Methods
Condensed tannin was determined by the Vanillin} mé€thod (Priceet al., 1978). A 0.2 g was milled to pass
750 micrortest sieve and extracted with 10 ml methanol byeyomixing for 20 min in rotating screw cap tubes
(13 x 100 mm). The mixture was then centrifugedforminutes at 3500 revolution per minute (rpm) #rel
supernatant was used in the analysis. A 0.0, 0&,®6, 0.8 and 1.0 ml aliquots of catechin stathdaere
dispensed into two sets of tubes and each sam@éreaght to 1.0 ml by the addition of methanotulpating
the tubes in the water bath a®@05 ml of the working vanillin reagent was addéed anin interval to one set of
standards, and 5 ml of the 4% HCI in methanol smutvas added at 1 min intervals to the secondofet
standards. Sample extract was also treated abdm@tandard. The samples in a water bath weref&e@0 min
at 30C, and the absorbance at 500 nm was read usingreypleatometer. The absorbance of the blank was
subtracted from the absorbance of the correspondamgllin-containing sample . A standard curve was
constructed (absorbance vs. catechin) and therlipegion of the curve was extrapolated to prodtive
standard curve. Using the sample absorbance dat@ahdensed tannin contents were estimated from the
calibration curve.

Phytic acidwas determined through phytate phosphorus (Ph-gysis --- A 0.25 g of flour sample was
extracted with 12.5 ml of 3% trichloroacetic acat #5 min in a shaking water bath with vortex miiat an
ambient temperature (23) and centrifuged (4000 rpm/10 min). The extragesnatant (10 ml) was taken for
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phytate estimation. A 4 ml of FeQithat contain 2 mg Bé&ion per mL in 3 % TCA) was added to 10 ml of the
sample solution to get the phytate-Fe precipitat @entrifuged. The clear supernatant was carefidganted
and the precipitate was washed by 20 ml of 3% TQZ&,ml of HCI and 20ml distilled water. The pret#e
was digested by concentrated3@, in the presence of 3-4 drops 0f®3 (30%) at 356C. When the digestion
was complete the sample was cooled to room temperatnd sodium sulfite (0.4 ml, 33 %), ammonium
molybdate (3 ml, 2%) followed by L-ascorbic acidr(®, 2 %) was added. The sample was heated inledpoi
water bath for 10 minutes to get the blue coloteA€ooling to ambient temperature, it was adjusbea volume

of 20 ml. The absorbance of the blue color devalopas measured at 822 nm using spectrophotomdter. T
absorbance for sample was subtracted from the bkaskandard calibration curve was constructed ffbinmg
KH,PQ, dissolved in 250 ml distilled #0. Aliquots 0.0, 0.4, 0.8, 1.2, 1.6, 2.0 and 2.4fonin the stock were
diluted to 20 ml water. After the blue color wasvelleped, absorbance was measured for the sampée. Th
phosphorus level was estimated from the calibratorve. Then phytate level was estimated from phyta
phosphorus value by multiplying with 3.55.

3.2. Statistical Analysis

All data were analyzed using two factors analy$igasiance (ANOVA). The Duncan’s multiple- rangettevas
used to establish the multiple comparisons of medues. Mean values were considered at 5% significa
level (p < 0.05). The statistical analyses of thtadvere conducted using SAS statistical softwackage.

3. RESULTS AND DISCUSSIONS

Raw soya flour (control) condensed tannins conterst 0.29 (+0.01) mg CE'gThis value was higher compared
to the value reported by Yimer and Admassu (2008)raw Awassa soybean variety (0.19 mg Cf and
Belessa variety (0.08 mg CE)gThe phytic acid in raw soybean flour (controlisv4.11 (+0.23) mgy This
value was less than the phytic acid contents ofBalesa soybean variety (12.33 m}) geported by Yimer and
Admassu (2008). This difference might be due tdetwarElfatio et al., (2003) stated that the amount of anti-
nutrient is different in different variety of soydre

3.1. Soaking Temperature and Time on Tannin and Phic acid content of Soybean Flour

3.1.1. Condensed tannins

The effects of temperature on condensed tannineabmif processed soy flour are presented in TablEhB
condensed tannin content of soy flour showed st (p<0.05) difference with soaking temperaturbe
soybean subjected to soaking af@@vas higher (0.09 mg CE“ythan those soybeans soaked &iC2@ith
mean condensed tannin content of 0.06 mg &E e result agreed with Yimer and Admassu (2008 result
for condensed tannin obtained by these authorsalmasst the same as the result obtained in thisystidght
difference was due to the use of different legurageties and processing. With the origin of theimgtaeing
different, it might be possible that the amount aatlre of condensed tannin were also different.

In the present study the seeds were dehulled bRerched and soaked which might have changed the
distribution of condensed tannin in the seeds. t€eaoy flour contained less amount of condensadirta
compared with raw soy flour (0.29 mg CE")g The result indicated that soaking temperaturfecafthe
condensed tannin content because condensed tamaiesfound on the outer covering of the seed andrat
testa with low or negligible amounts located in todyledons which could be reduced by processimgwAisi
and Osuntogun (1991) described that the most eféetteatment to reduce tannins in soybean, covgreha
ground bean is soaking and dehulling. The hull iglmricher in tannins than the whole seeds withpaanhulls
having as high as 4.13 mg catechin equivalent/gkiig and dehulling of beans is the most efficignatctice to
remove the tannins by 95%.

The effect of soaking time on condensed tanninertraf soy flour was significant (p<0.05) and presd
in Table 5. At 16 hrs soaking time the condenseditacontent of soy flour was higher (0.13 mg CH.g'he
lower value (0.03 mg CE¥y was obtained from 12 hrs soaking time. This ttesgieed with those of Mubarak
(2005) who found that tannin content of mung bezatuced after water soaked for 12 hrs. These valees
lower than raw soybean condensed tannin (0.29 mg €ELggumes soaked for longer period of time reduce
tannins because tannin is located in seed hullrardesta and dehulling processes are expecteddtedts
levels but extended time may result the condensedin reabsorbed by the seed. Since condenseds$aara
located mainly in around the testa or seed coatkyfegumes, the physical removal of seed coatdebylling
can decrease the condensed tannin content in legantecan improve their nutritional quality (Ma aBliks,
1979; Binyamet al., 1995). Rakicet al., (2007) also reported th#te reduction of tannin after soaking and in
combination with boiling and autoclaving is mairdye to the fact that those compounds in additiothéir
predominance in seed coats are water soluble amgkqaently leach into the liquid medium. The deseazould
also be related to the fact that this compouncté# abile and degraded up on heat treatment.

The interaction effect of soaking time and tempewatwas significant (p<0.05) on condensed tannin
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content (Table 1). Based on the present resultcdineensed tannins in soy flour soaked at 40°C6ohrs was
significantly higher (0.23 mg CE“gthan other treatments. But significant differervas not observed for
soaking time 8 hrs at 40°C, 12 hrs soaking at 25i@, 40°C and 16 hrs soaking at 25°C. The resbliaired
for condensed tannins from processed flour weretdhan raw soy flour (0.29 mg CE)gThe tannin contents
of both processed and raw soy flours were much rfese than 18.6 mg CE' greported by Fasoyiret al.
(2006) and less than the range (0.88 to 2.06 mg'CEeported by Malenciet al. (2007).

In processed (soaked and dehulled) soybean malsé @ondensed tannin can be suppressed. Howeger, th
condensed tannin content was not totally eliminaaft@ér processing. Some condensed tannin might have
leached into the soaking water and thus were dmteirt lower quantities in the beans. The reduciion
condensed tannins content by soaking is a resuthenfact that tannins are polyphenols and all plodénolic
compounds are water soluble in nature (Kuetal., 1979). Therefore, reduction in condensed tanocimgent
may be attributed to leaching out of phenols iti® $oaking medium under the influence of the comagon
gradient (Vijayakumanét al., 1992).

Soaking in water at different time, germination,oking or dehulling legumes, have direct effect on
phenolic compounds. In legume grains, total phesdiiad ranged from 0.9 to 33.7 m{ @rocessing of grains
led to variable effects on the extractable phesdliifatio et al., 2003). Elifatioet al., (2003) reported that
soaking, germination and cooking the grains carugedthe amount of total extractable phenolics while
dehulling is the most effective method for redudioigl extractable phenolics in legumes.

Table 1. Effect of soaking temperature and timeuw nutritional factors

Soy flour Soy milk
Variables Condensed tannin Phytic acid Condensed tannin . . ]
(mg CE/g) (mg g (mgcElg)  Phtcacd(mgg)
Time Temp.
Main effect of soaking temperature (25 an@@pand time (8, 12 and 16 h)
25 0.06+0.04b 5.88+2.53b 0.11+0.03b 7.44+0.71a
40 0.09+0.10a 6.48+2.21a 0.16+0.07a 7.03+0.47b
8 0.07+0.04b 4.26+1.92c 0.07+0.01c 7.58+0.81a
12 0.03+0.01c 8.33+0.94a 0.16+0.03b 7.43+0.34a
16 0.13+0.11a 5.94+1.94b 0.18+0.06a 6.69+0.10b
Mea 0.07 6.17 0.14 7.23
cv 22.33 6.79 8.18 281
Interaction effect ( soaking time and temperature)
8 25 0.11+0.01b 2.5240.20e 0.07+0.01d 8.31+0.04a
8 40 0.03+0.01c 6.00+0.14c 0.07+0.01d 6.85+6.85¢C
12 25 0.04+0.00c 7.49+0.17b 0.13+0.01c 7.25+0.36b
12 40 0.02+0.00c 9.17+0.26a 0.18+0.01b 7.60£0.25b
16 25 0.03+0.01c 7.63+0.32b 0.13+0.01c 6.75+0.09c
16 40 0.23+0.03a 4.26+0.88d 0.24+0.00a 6.63+0.10c
Mean 0.07 6.17 0.14 7.23
CVv 22.33 6.79 8.18 2.81

CV=coefficient of variance, Values followed by @ifént letters with in a column indicate significalifference
(p<0.05), Mean SD; Number of observation with in treatmen8

4.4.2. Phytic acid

Temperature was significantly (p<0.05) influencéytiz acid content of soy flour. At 40 soaking temperature
the phytic acid content of soy flour was highed@mg @) than the soy flour treated at®®5(5.88 mg )
(Table 4). These values were higher than raw smy f{4.11 mg @) but lower than (17.49 mg™y reported for
Awassa variety (Yimer, 2008). Differences in phyid contents may be due to the variety, climeieditions,
location, irrigation condition, type of soil andetlyear during which plants grew (Urbaeoal., 2000). These
results agreed with other results reported. Deshpidl., (1982) reported that phytic acid content of say
varies from 4 to 20 mgdepending on the variety.

Time had significant effect (p<0.05) on phytic acimhtent of soy flour. Phytic acid in processey #our
was higher (8.33 mg¥ at 12 hrs soaking time followed by the value 45m8g g') measured for 16 hrs soaking
and the lower (4.26 mg™y was obtained for 8 hrs soaking (Table 5). Thesaes were also higher than the raw
soy flour values. The increase of phytic acid cotgeafter soaking and dehulling might be attributedhe
cotyledon fractions of the beans or the seed cdathwcontributes a substantial portion of the wheéed
weight. Removing the seed coat may lead to an &serén the concentrations of the anti nutrient® iflerease
in phytic acid content suggests that dehulling rimagrove the extraction efficiency of phytic acicdiin the
beans. The current value obtained may be compatathat of Yimer, (2008) who reported that the fphwcid
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levels of Awassa and Belessa varieties augmente®i99p6 and 41.36%, respectively. The increase imecds
of phytic acid after dehulling in agreement witle tleport of Deshpanda al. (1982) (16.9 to 59.8 %) for other
legumes.

Interaction effect of soaking time and temperatwes significant (p<0.05) on phytic acid contentsofy
flour (Table 5). Accordingly, the phytic acid inysflour made from soaked soybean for 12 hrs witfCA®as
significantly higher (9.17 mg phytic acid content was obtained and the lowestier (2.52 mg §) was
recorded at 8 hrs soaking time with°@5soaking temperature. Phytic acid increased fralf(#aw) to 9.17mg
g! which was measured frof® hrs soaking time with 4G soaking temperature. This might be due to the
leaching out effect during soaking and reabsorbethb seed. The result was agreed with the vadperted
Egounlety and Aworh, (2003) who observed that swakif soybean for 12 hrs to 14 hrs which increabed
level of phytic acid from raw 12.7 mg'go 17.1 mg ¢ and; dehulled and cooked to 15.4 mg.\lonsoet al.,
(2000) reported that Phytic acid in raw bean (160%3 g') in dehulled bean (18.68 mg'g Soaking and
dehulling may lead to an increase in the concdotigtof phytic acid. Soaking may improve the exiwac of
phytic acid from the beans. Generally the amoufizhgtic acid of soy bean reported by differentdastigators
were inconclusive. Elifatiet al., (2003) reported that the phytic acid content glilmes is different and most of
it is present in the outer aleurone layer of thedse

The increase in phytic acid content of the soyrfloioserved in this study may be attributed to thleutling
process employed. Since the seed coats were renrmsapdally in the present investigation, few changege
expected in the composition of the aleurone lay@hsch may be attributed to the accumulation sitephytic
acid in legumes. Consequently, increment of phatid content through the removal of hulls wouldapparent.
It may be desirable to maintain a low level of pbgcid in soybean foods by appropriate procesgingedures
or by modifying the plant itself so that less phgtaccumulates during seed maturation, or genekicton for
beans with low phytic acid content may aid in irgiag the utilization of legumes with respect tnenal
bioavailability and improving nutritional qualityf soybean.

4.5. Effect of Soaking Temperature and Time on Anthutritional Factors of Soybean Milk

4.5.1. Condensed tannins

Soymilk condensed tannin was significantly (p<0.@fected by soaking temperature (Table 5). Coneéns
tannin was significantly higher (0.16 mg CE)gvhich were obtained from 40 soaking temperature than®25
(0.11mg CE @). The value exhibited increasing in condensed taasithe soaking temperature increased. The
result showed that exposure of soy bean to hot ¢eapre increased the degradation of structuralpom@nts
made it weak to lose anti nutrients and might laetieated.

Soy milk condensed tannin was significantly (p<0.@8luenced by the soaking time in Table 5. AtH§
soaking time significantly higher value (0.18 mg 8 was obtained and the lower value (0.07mg CEwgs
observed from 8 hrs soaked soybean. The condeasathtcontent was increased with increase soaking. t
This probably due to in longer soaking time, soarein leached into the soaking water and thus detected
in lower quantities then reabsorbed by the soyb&eongpanichet al., (1988) reported that prolonged soaking
time increased enzyme activity and results changeomposition of soymilk.

Soy milk condensed tannin was significantly (p<Q.@fected by interaction effect of soybean soaking
time and temperature. The condensed tannin conm@sihigher (0.24 mg CEgon soybean soaked for 16 hrs at
40°C (Table 5). The condensed tannin content ofrely appeared to increase with increased in trakisg
time at 46C (0.07, 0.18 and 0.24 mg CB) gThis might be due to higher soaking temperatitk longer period
which can affect the molecular structure of tannamsl polyphenols. This chemical modification midfe
altered the solubility of tannins or chemical reatt.

4.5.2. Phytic acid

The soy milk phytic acid was significantly affecteyd soaking temperature. At %5 soaking temperature higher
(7.44 mg ) phytic acid content was recorded as compared6 47.03 mg ). The phytic acid content was
decreased as the soaking temperature increaseddédrease phytic acid results were comparable ta da
reported for other soybean varieties (Alomsa@l., 1998). Soaking time significantly affected soyknphytic
acid. The lower value (6.69 mg'goccurred after soaking the soybean forl6 hrs|€T&d. There was no
significant difference between 8 and 12 hrs soakimg. The soaking time increased from 8 to 16 tes phytic
acid content decreased to (7.58, 7.43 and 6.69 IgThe greater decrease at 16 hr soaking conditight be
because of prolonged soaking time which caused ploytic acid diffuse into the soaking water.

Similarly, soy milk phytic acid was significanthffacted by the interaction effect of soybean sogkime
and temperature. Phytic acid content (8.31Mpveas measured for soaking for 8 hrs at 25°C. Budifference
between at 8 hr soaking time with 40°C, 16 hr v28iC and 40°C. When soaking time increased from B6t
hrs, the phytic acid content was decreased to &32hF and 6.75 at the soaking temperature of 2531Gs
reduction in phytic acid content may be attributedleaching out of phenolic compounds into the sapk
medium due to longer soaking time.
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5. Conclusion

The current study revealed that soaking time amtbézature on antnutrients. Optimum processing tme
temperature was important for reducing the antritiomal factors without affecting the nutritiongjuality.
Processing included soaking and dehulling signifigareduced condensed tannins content in soy gk milk
whereas phytic acid was increased. The most aateugbean flour and milk was produced from soy bean
soaked at 8 hrs with 40°C in all parameters.
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