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ABSTRACT

The objectives of the present experiment were &duewe the effect of dietary cation-anion differenc
(DCAD) on mineral status in blood and urine. Ragiovith DCAD value of -28, -18, 0, +14, and +32
mEq were offered to 15 ewes in a randomized comliletck design. On day 21, blood samples were
taken anaerobically using heparinized syringes filmencoccygeal jugular venipuncture. Each syringe
was capped and placed on ice immediately followgioi¢ection to determine on plasma Na, K, Cl, Ca,
and P concentrations. The DCAD values had no effegilasma Na, K, Cl, Ca, and P concentrations
indicating that there was homeostasis to maintagnpthysiological status of the body. The DCAD
value of -18, 0, +14 and +32 mEq resulted in thenad blood with Na:K ratio closed to 20:1. Plasma
Cl concentration was associated with plasma Nathmitconcentration of Cl was lower than that of
Na. The DCAD values significantly influenced P @itbut had no effect on urinary Na, K, Cl, S, and
Ca. The DCAD value of -28 and -18 mEq resultechim low acidity of urine at level of 5.73 + 0.20
and 5.84 + 0.27, respectively. The DCAD value oft04, dan +32 mEq resulted in normal urinary
pH. Rations with DCAD values of -18, 0, +14, and2+4BEq in garut ewes had normal ratio of
plasma’s N&K* and were able to perform regulation of mineralatad inside their blood to be
homeostatis, and some excessive minerals wouldebeeted through urine. Rations with DCAD
values of -28 and -18 mEq in garut ewes had thledsigratio of plasma’s aP* which was 2.2:1.0,

so it could be used as an action to prevent mitkife
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INTRODUCTION reabsorption some amount of solution and water
with correct volume along the kidneys tubulus.

Consumed ration will affect physiological The excess of solution and water will be secreted
condition of the livestock. According to Stewartbut as urine through collector system. Epitelic
(1983), addition of anions (Cl and S) into thesells help maintaining constant pH of body fluid
ration would lower the pH of body fluid. Bloodby controlling secretion of hydrogen ion.
condition is the result of acid base balance iSecretion of acid in urine as the result of posdnti
body fluid and regulation of nutrition metabolismacid and H formation rate from blood buffer.
inside it. Blood is consisted of cells and plasmaAcidic urine is also secreting €a
Plasma contains water as much as 90% and In this research, the rations experimented
anorganic minerals in form of soluted ion asvith DCAD values of -28, -18, 0, +14, and +32
electrolytes, proteins, metabolic waste productmEq. The objectives of this research was, to
respiration gases and hormones. Concentrationidéntify the effect of different DCAD to mineral
this combined ion is important for maintenancé blood and urine of Garut ewed\{s aries).
of blood osmotic balance. Acid base balance is
highly affected by the function of lungs and MATERIALSAND METHODS
kidneys.

Kidneys have vital role as controller of This experiment was conducted at the Pen
volume and composition of blood chemicals byrield Laboratorium A of Animal Husbandry
secreting solution and water selectively. VitaFaculty and Integrated Laboratorium of
functions of kidneys are done by the filtration oWeterinary Faculty Bogor Agricultural University
plasma through glomerulus followed with on January 11- July 14" 2007.
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Experimental Design and Animal Care Jakarta). The value of DCAD increased to +32 by
addition of NaCO; and KCQO; in basal ration

Fifteen Garut ewes were 2.50 + 0.25 year@rataco Chemika, Cikarang, Jakarta). Treatment
old were assigned randomly to randomizedations had been offered for three weeks before
complete block design. The ewes were blocketie samples were collected.
into groups of 3 according to (I) ewes previously
had twin female offsprings; (II) ewes previously Sample Collection and Analysis
had twin male offsprings; and (lll) ewes
previously had twin male and female offsprings.  On 2f' day after treatment rations were
Ewes were housed and fed in individual cageffered, blood samples were taken anaerobically
The composition of basal ration containedising heparinized syringes (Franklin Lakes NJ
89.30% dry matter, 8.12% ash, 15.00% cruddSA) from the coccygeal jugular venipuncture.
protein, 5.12% ether extract, 14.73% cude fibef hen, the blood were centrifuged for 15 minutes
and 57.03% nitrogen free extract (Tabel 1). at 3000 rpm. Afterward, the plasma were taken to

Determination of crude protein rationbe analyzed for its Na, K, and Ca contents by
contents of 15.00 % based on Wodzickadsing Automatic Absorbance Spectrofotometer
Tomaszewskat al. (1991), Na mineral of 0.09 - (AAS), while CI, P, and S by titration.
0.18 %, K of 0.50 - 0.80 % (maximum 3.00 %), Sample of urine were collected by using
Cl had no clause (based on NRC, 1985). plastic apron in the morning around 07.00 - 08.00

The value of basal rations DCAD was +14'clock. The urine were tested for its pH by using
mEQ/100 g of DM and treatment rations in thipH-meter pocket HANNA, then the urine were
research with five dietary cation anion differencanalyzed for its Na, K, Ca, CI, P, and S mineral
values (DCAD). contents by using the same method with the
1. -28 mEq = basal ration added with 14.37®lood sample.

mEq S and 27.884 mEq Cl
2. -18 mEq = basal ration added with 14.375 Statistical Analysis
mEq S and 17.884 mEq ClI

3. OmEq = basal ration added with 14.259  pata were analyzed with GLM procedure in

mEqS SAS System for Windows 6.12. Treatments
4. +14mEq = basalration _ effects were compared using the multiple
5. +32mEq = basal ration added with 10.2%,m55rati0n approach of Duncan Multiple Range

mEq Na and 7.531 mEq K Test. Re : ;
; ; . gression analyses were conducted with
Method of operating decreasing of DCAD :
; . the Proc REG procedure, whereas correlation
value to 0 mEg/100 g of DM with basal ratio P

Ncorficients were obtained from the Proc CORR

was added CaS(Brataco Chemika, Cikarang, o :
Jakarta). Decreasing DCAD to -28 and _1§B%%e)dure of SAS (Mattjk and Sumertajaya,

mEQ/100 g of DM with basal ration were adde
CaCl, dan CaSQ(Brataco Chemika, Cikarang,

Tabel 1. Composition and nutrient content of bast@bn base on dry matter

Proximate analysis (%) Minerals (%)
Feed type Percent

Ash CP EE CF NFE Na K Cl S
Corn forage 35.0 2.81 3.24 0.43 10.18 18.34 0.020.30% 0.011 0.070
Rice bran 6.0 0.63 0.59 0.84 0.65 3.30 0.000 0.09014 0.008
Onggok 9.5 1.83 0.26 0.13 0.83 6.45 0.007 0.017 020.00.003
Corn meal 18.5 0.26 1.48 0.55 0.42 1579 0.001 68.00.002 0.013
Coconut meal 7.0 0.43 1.17 101 108 331 0.007 44.10.053 0.017
Soybean meal 22.0 1.98 8.24 0.37 158 9.84 0.0014580. 0.111 0.041
Fish ol 2.0 0.18 0.03 1.79 0.003 0.006 0.000000
Total 100 8.12 15.00 5.12 14.73 57.03 0.039 1.07719D 0.152

Note: CP = crude protein Na = natrium EE = eth#raet K = kalium  CF = crude fiber Cl= chlor
NF = nitrogen-free extract S = sulfur
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RESULTS AND DISCUSSION on this research performed homeostatis, the
contents of Naand K of blood plasma were not
Blood Acidity and Blood Plasma Mineral affected by DCAD. But, the body regulated K
Status value inside the plasma to always lower thah Na
value. The relatively highest average value of
Average data of NaK", CI, &, C&", and plasma’s K (983 + 183 ppm) was found in ewes
P> of garut ewes’ blood plasma offered withoffered with rations with DCAD value of -28
rations with various DCAD values weremEg. This was because in those ewes there were
presented on Table 2. The DCAD values had rexcured metabolic acidosis indicated by the
effect (P>0.05) on plasma’s NaThe differences decrease of blood’s HGO concentration (-
of DCAD values were consumed by garut ewe2.53+2.42 mmol/L) (Fathulet al., 2008).
had no effect on plasma’s NéP>0.05). It means Therefore, the decrease of blood’'s HCO
that, the ewes succeeded in performingoncentration would be followed by alteration of
homeostatis. Average values of ‘Naof plasma’s K so plasma’s K became relatively
experimented ewes’s plasma were ranging 1730&hest.
+ 3281 to 18397 + 1915 ppm (Table 2). The On Table 2, ewes offered with rations with
amount of plasma’s Nawas not related to DCAD values of -28, -18, 0, +14, and +32 mEq
DCAD value (r = 0.01). Hu and Murphy (2004)had each ratio plasma’s N&* of 18:1, 20:1,
stated that there was no effect of DCAD on’ Na20:1, 20:1, and 19:1, respectively. The values
of blood plasma. However, Roclet al. (2005) ratio plasma’s NaK® in ewes offered with
reported that the increase of DCAD value, wouldations with DCAD value of -18, 0, +14, and +32
increase Naof blood plasma. Ewes offered withmEq (approximately 19 : 1 — 20:1) were close to
rations with DCAD value of -28 mEq producednormal because the normal ratio plasma’$:Ka
acidic blood (Fathukt al., 2008) so the Naof was 20:1. Ewes offered with rations with DCAD
blood plasma in ewes offered with rations witlvalues of -28 had ratio plasma’s N&" of 18:1,
DCAD value of -28 mEq were relatively lowerit meant that its plasma’s Navas lower and its
than those offered with rations with DCADplasma’s K was the highest compared with ewes
values of 0, +14, dan +32 mEg. offered with other DCAD values. Odongp al.
The DCAD values had no effect (P>0.05)2006) stated that metabolic acidosis was acid-
on plasma’'s K The differences of DCAD base upset caused by the decrease of blood’s
values were consumed by garut ewes had fidCO;] and generally, followed by alteration of
effect on plasma’s K(P>0.05). It means that, the[K*] to become hyperkalemia (Weiderseiretr
ewes also succeeded in performing homeostat#s., 2004).
Average values of K of experimented ewes’ Ewes offered with rations with DCAD value
plasma were ranging 811 + 268 to 983 + 188f -28 mEq had the lowest blood's Hg@nd
ppm (Table 2). The amount of plasma’$§ Was included in metabolic acidosis (Fathudt al.,
not related to DCAD value (r = -0.16). 2008), so it had relatively the most I€ontent.
At normal condition, extracellulic fluid High content of K in blood was called
performed balance between Nand K at hyperkalemia.
constanta of 20:1 (Georgievskii, 1982). The ewes

Table 2. Average of Ng K*, CI, &, C&*, and P of garut ewes’ blood plasma offered with different

DCAD

Variables Dietary cation-anion difference (mEq)
-28 -18 0 +14 +32

Na" (ppm) 17308 + 3281 18547+ 1661 18397 * 4940 165306 18397 £ 1915
K" (ppm) 983 £ 183 926 + 174 918 + 104 81268 945 + 55
CI (ppm) 4580 + 646 4449 + 82 4509 + 268 43002 1 4698 + 182
S* (ppm) 63 +18 35+2 33+2 32+8% 29+3
c&* (ppm) 473 £ 27 471 £ 22 449 + 20 421 + 44 426 + 43
P? (ppm) 211 +114 217 +51 320+ 50 331+51 33%
Na"K* 18:1 20:1 20:1 20:1 19:1
ca" P 22:1.0 22:1.0 1.4:1.0 1.3:1.0 1.3:1.0

Note: value with different letter on same row meéferent (P<0.05).
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This, maybe because the ewes offered withf plasma’s & was highly related to DCAD
rations with DCAD value of -28 mEq had veryvalue (r = -0.67).
acidic blood pH and there was occured metabolic The DCAD values had no effect (P>0.05) on
acidosis, eventually ratio Ni&* was not at plasma’s C&. The differences of DCAD values
normal condition.Ratio NaK® had to be consumed by garut ewes had no effect on
performed by the livestocks in order homeostatiplasma’s C& (P>0.05). It meant that, the ewes
Determination of NaK* homeostasis mechanismalso succeeded in performing homeostatis.
inside the body was done by kidneys. RegulatioAverage values of Gaof experimented ewes’
of Na":K* homeostasis was involving corticoid-plasma were ranging 421 + 44 to 473 + 27 ppm.
aldosterone and deoxycorticosterone minerdlhe relatively highest average value of plasma’s
which acted on K secretion in consequence ofC&" (473 + 27 ppm) was found in ewes offered
reabsorption of Naion inside the kidneys’ ducts. with rations with DCAD value of -28 mEq. This
Corticoid mineral was also likely affecting thewas because the ewes offered with rations with
regulation of membrane permeability and’¥d DCAD values of -28 and -18 mEq had very
pair mechanism (Pratas, 1992). acidic blood. That acidic condition would
Block (1994) explained that the unbalancéncrease cells of intenstines tissue’s sensititdty
of one ion with another, will caused poisoningparatyroid hormone (PTH) so the absorption of
that produced alkalosis or acidosis. This waG&" on intestines increased. In addition, acidic
likely because the unbalance of HC@nd H condition increased synthesis of 1.25
variables. If the presence of Naas not enough dihydroxyvitamin D3 from 25 hydroxyvitamin
to initiate absorption of NaCl (neutral), theD3 by lo-hydroxylase enzyme in the kidneys so
excess of HC®in blood vessels could drive toincreasing reabsorption of Eadrom glomerular
acidosis condition. Further explained by Haest filtrate. Therefore, ewes offered with rations with
al. (1997) that Clwas absorped more than $O DCAD value of -28 and -18 mEq had more
so CI was a stronger aciditive to acidified theplasma’s C& than those offered with other
blood. Acid-base balance was related to exchan@&€AD values. Block (1994) stated that the
of H" ion internal media component which wasncrease of ration’s anion, would increase
able to donate or recieve ion. Substances that wagabsorption of osteoclastic bones and increase
able to donate ion was acid, while the one thaynthesis of 1.25 dihydroxyvitamin D3 regulated
was able to bind hydrogen was base. by PTH. Paratyroid hormone also regulated
The DCAD values had no effect (P>0.05) omeabsorption of Ca and HPG?.
plasma’s Cl The differences of DCAD values Ewes offered with rations with different
consumed by garut ewes had no effect oDCAD values performed ratio €aP inside the
plasma’s Cl (P>0.05). It means that, the eweslood therefore obtained different number of
succeeded in performing homeostatis. Averagatio, depended on cells of intenstines tissue’s
values of Clof experimented ewes’ plasma weresensitivity to PTH, 1.25 dihydroxyvitamin D3,
ranging 4307 + 102 to 4698 + 182 ppm (Table 2and PTH utilization depended on its blood
The amount of plasma’s Glhas not related to acidity. Experimented ewes offered with rations
DCAD value (r = 0.07). The content of plasma’sith various DCAD values had ratio of plasma’s
CI was following presence trend of plasma’s NeC&*:P* ranging from 1.3:1.0 to 2.2:1.0 (Table
but the amount of Clvas lower than Na and the2). Ewes offered with rations with DCAD values
presence of Nato form NaCl (neutral). Ewes of -28 and -18 mEq had the highest ratio of
offered with rations with DCAD value of -28 plasma’s C&:P* (2.2:1.0) than ewes offered
mEq had the lowest plasma’s Na so to performith rations with other DCAD values. Ratio of
neutralization with Clwas relatively fewer than normal plasma’s Ca&P* balance was 2:1
ewes offered with rations with other DCAD(Georgievskii et al1982). If the ratio of plasma’s
values. c&': P < 2:1, it was likely that thelivestock
The DCAD values had very high effectwould have milk fever especially diary cattles
(P<0.01) on plasma’s °S Ewes offered with with high diary production. Therefore, rations
rations with DCAD value of -28 mEqg had thesupplies at late months pregnancy (dry condition)
highest plasma’s®S(P<0.05) as much as 63.38 *could act as prevention to milk fever. The amount
17.94 ppm. Ewes offered with rations withof plasma’s C& was highly related to DCAD
DCAD value of -18, 0, +14, dan +32 mEq had ne@alue (r = -0.59) and less related to plasma’s K (r
differences on plasma’s"§P<0.05). The amount = 0.47).
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Block (1994) explained that low DCAD base. Rations with DCAD values of -28 and -18
value could reduce hypokalsemia peripartum byEq there were many addition of acidic anionic
the increase of Gaion in blood and urine. salts, while in rations with DCAD value of +32
Addition of C&" in blood was caused by themEq there were many addition of base cationic
decreasing DCAD value (low) which causingsalts. So ewes offered with rations with DCAD
Cd" had homeostatis by increasing absorption oralues of -28 and -18 mEq had the lowest urinary
intestines so that also increasing the secreti@id than those offered with other DCAD values,
(Schonewilleet al., 1994; Rochest al., 2003b). but ewes offered with rations with DCAD values
Findings of this research were appropriate witbf +32 mEq had the highest urinary pH. This had
ideas of Moore et a(2000), Rochet al. (2003), been explained by Chaet al. (2006) that the
and Charbonneaat al. (2006) who stated that thedecrease of urinary pH was reflection of the
decrease of DCAD value would cause increase effect from anion contained in the rations.
blood C&". Relation between plasma’s Cand Urinary pHvalues caused by consuming ratios
plasma’s K was explained by Yingdtal. (2001) with DCAD value of -28 and -18mEq were
that K ion increased the pump of N order to 5.7373 + 0.20 dan 5.84 * 0.27, respectively;
increase the concentration of &0 that free those urinary pH were acid because the urinary
Cd" in blood was increased by the pump of NapH were <6.0. Ewes offered with rations with
in some cells. In the other part, polarizatio™CAD values of 0, +14, and +32 mEq had
affected the decrease of Koncentration in order urinary pH of 7.60 + 0.51, 7.51 + 0.78, and 8.28
to perform K balance (Quinn et al., 1987). + 0.33, respectively; those urinary pH were

The DCAD values had no effect (P>0.05) omormal because the urinary pH were between
plasma’s P. The differences of DCAD values7.50 - 8.50. Pratas (1992) stated that acidic
consumed by garut ewes had no effect aminary pH was <7.50; normal urinary pH was
plasma’s P (P>0.05). It meant that, the ewedetween 7.50 - 8.50; base urinary pH was >8.50.
were trying to perform homeostatis. Averagdoore et al. (2000) reported that if urinary pH
values of P of experimented ewes’ plasma weravas lower than 6.0, than the rations offered
ranging 211 + 44 to 473 = 27 ppm. The amourdontained excessive anionic salts. Based on those
of plasma’s P was quite highly related to DCAD facts above, the addition of anionic salts into the
value (r = 0.67) but not related to blood pH (r xations wih DCAD values of -28 dan -18 were
0.17). excessive. Low urinary pH showed blood pH was

In this research, the order of plasma’'siso low (Vagnoni and Oetzel, 1998). This
mineral from the most to the less were" Which matched with this research, ewes offered with
then followed by C| K', C&', P, and $. rations with DCAD value of -28 mEq had very
Isnaeni (2006) stated that in extracellulic fluid oacidic blood as well as the urinary pH. The
blood plasma the order of mineral from the moatrinary pH was highly related to DCAD value (r

to the less were NaCI, K*, C&*, P, and Mg*. = 0.89). Rocheet al. (2002) reported that the
increase of K consentration in rations would
Urinary Mineral Status increase urinary pH. The increase of" K

consentration in rations meant that there was an

The DCAD values had high effect (P<0.01)ncrease of DCAD value. This was similar to the
on urinary pH. Ewes offered with rations withfindings by Westet al. (1992), Mooreet al.
DCAD values of -28 and -18 mEq had the lowegR000), Riond (2001), Dersjant-lgt al. (2002),
urinary pH (P<0.05) each of 5.73 + 0&@d 5.84 Roche et al. 2003, Borucki Castebal. (2004),
+ 0.27, because in rations with DCAD values of Hu and Murphy (2004), Rochet al. (2005),
28 and -18 mEq there were addition of Ga&lld Apper-Bossard et al. (2006), Charbonneau
CaSQ anionic minerals. It was known that body(2006), and Kienzlet al. (2006); they stated that
of livestock perform homeostatis so the excess tife increase of DCAD value would also increase
Cl and S were secreted outside the bodyurinary pH.
Secretion of Sdan Cl excess was through urine Body would always balancing its body
so the urine would become more acidic becaufleids, in this case, the one that took role was
Cl dan Swere acidic. Value of urinary pH waskidneys. The excess of anion or cation carried by
the picture of cation-anion of consumed rationsations would be regulated by kidneys to be
If the livestock consumed excessive anion, itsecreted through urine. Renal tubular cells
urine will be acid. Otherwise, if the Navas responded directly to the changes in blood pH
consumed excessively, urinary pH will becamand intracellular pH. Kalium ion was moving
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from cells into the blood by releasing".HThe The DCAD values had no effect (P>0.05) on
body cells pumped the excess of idn into the urinary C&". The average values of experimented
urine. lon of H caused the decrease of pH. Irewes’ urinary C& were ranging from 17 + 27 to
this research, changes in urinary pH wer2295 + 1733 ppm (Table 3). Urinary Ca
matched with its rations’ cation-anion balancecontent was highly related to DCAD (r= -0.65).
Escobasat al. (1984) reported that the increasdRoche (1999) stated that there was an increase in
of CI' consumption on cattle would decrease itabsorption of C& and secretion of Gain diary
urinary pH. cattle, if anionic salts were added in its DCAD
The DCAD values had no effect (P>0.05) omations.
urinary Nd. The average values of experimented The DCAD values had no effect (P>0.03) on
ewes’ urinary Nawere ranging from 68 + 10 to urinary P. The lowest urinary % contents
907 + 734 ppm (Table 3). Although the urinary{P<0.05) were found in ewes offered with rations
Na" was not affected by DCAD value, but it closevith DCAD values of -28, -18, 0, and +14 mEq
related (r = 0.66) with DCAD value. In Rationseach of 120 + 67, 95 + 30, 96 + 36, and 203 £+ 93
with DCAD value of +32 mEq there was additiorppm, respectively, while the highest value
of Na&CQ; salt, but there were no differences i{P<0.05) was found in ewes offered with rations
plasma’s N& and urinary N& (P>0.05) and with DCAD values of +32 mEq, which was 407
normal urinary pH, so it meant that the additior 191 ppm. This was because urinary Was
of that NaCO; was not excessive. highly related (r = 0.82) to DCAD value.
The DCAD values had no effect (P>0.05) orBecretion through wurine was the main
urinary K'. The average values of experimentetiomeostatis in the regulation of N&", and CI
ewes’ urinary K were ranging from 21258 * (Maltz and Silanikove, 1996) in order to maintain
8874 to 39895 + 12109 ppm (Table 3). Urinargonstant N&K* ratio in extracellular fluids. On
K* content was not too related to DCAD (r =Table 2 appeared that ratio plasma’s N&" was
0.35). In Rations with DCAD valeu of +32 mEqclose to normal balance (as much as 20:1) in
there was addition of £O; salt, but there were rations with DCAD values of -18, 0, +14, and
no differences in plasma’s ‘Kand urinary K +32 mEqg. It meant that the ewes consuming
(P>0.05) and normal urinary pH, so it meant thaations with DCAD values of -18, 0, +14, and
the addition of that BKCO; was not excessive. +32 mEqg were able to perform regulation of
The DCAD values had no effect (P>0.05) ominerals control inside thier blood to be
urinary CI. The average values of experimentetiomeostatis, and some excessive minerals would
ewes’ urinary Cl were ranging from 1400 + be secreted through urine. Bannigtkal. (1999)
1329 to 3072 £ 990 ppm (Table 3). Urinary Cland Nennichet al. (2006) stated that that urine
content was not related to DCAD (r = 0.06); Clsecretion was directly related with consumption
consumption (r = 0.04), and blood @1=0.11). of Na’, K, and N. Maltz and Silanikove (1996)
The DCAD values had no effect (P>0.05) omxplained that urine secretion was the main
urinary $". The average values of experimentechethod of homeostatis regulation. Furthermore,
ewes’ urinary $ were ranging from 66 + 23 to according to Price and Wilson (1995), minerals
977 + 456 ppm (Table 3). Urinary Ctontent filtrated by kidneys were NaK*, C&*, Mg*,
was highly related to DCAD (r = -0.72). and Cl.

Table 3. Average values of pH ,N&*, CI, §, C&*, and P in urine of garut ewes offered with
different DCAD

Variables Dietary cation-anion difference (mEq)

-28 -18 0 +14 +32
pH 573+ 020 5.84+0.27 760+ 051 7.51+0.78 8.28 +0.33
Na“ (ppm) 68+ 10 94 + 43 121+ 82 460+ 661 907+ 734
K* (ppm) 27397+ 8162 33039+6704 21258 + 8874 36698258 39895+12109
CI' (ppm) 2374 + 2528 2870 + 3014 1400 £ 1329 2192+ 778 3072+ 990
S (ppm) 977 + 456 1274+ 676 630 +574 7+117 66 + 23
c&* (ppm) 2295 + 1733 2119 + 1951 224 + 323 272+ 118 +27
P* (ppm) 120 + 67 95+ 3b 96 + 36" 203 +98 407 + 191

Note: values with different letters on same rovamdifferent (P<0.05).
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