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Summary

Two experiments were conducted to evaluate the effects of select menhaden fish meal
(SMFM), spray-dried animal plasma (SDAP), and two forms of a spray-dried ultra-
filtrated porcine intestinal mucosa (Peptone 1 and 2; Protein Resources, West Bend,
IA) on nursery pig performance. In Exp. 1, 216 weanling pigs (initial BW 11.9 Ib)
were fed either (1) a control diet containing no specialty protein sources or the control
diet with (2) 4% SMFM during Phase 1 and 2% SMFM during Phase 2, (3) 4%

SDAP during Phase 1 and no specialty protein sources during Phase 2, (4) 4% SDAP
during Phase 1 and 2% SDAP during Phase 2, (5) 4% Peptone 1 during Phase 1 and
no specialty protein sources during Phase 2, or (6) 4% Peptone 1 during Phase 1 and
2% Peptone 1 during Phase 2. Pigs were fed Phase 1 diets from d 0 to 10 postweaning
followed by Phase 2 diets from d 10 to d 20 and a common Phase 3 diet that contained
no specialty proteins for 7 d. From d 0 to 10 or d 0 to 27, there were no differences
(P> 0.05) in ADG or F/G.

In Exp. 2, 180 weanling pigs (initial BW 13.0 Ib) were fed either (1) a control diet
containing no specialty protein sources or the control diet with (2) 4% SMFM during
Phase 1 and 2% SMFM during Phase 2, (3) 4% SDAP during Phase 1 and no specialty
protein sources during Phase 2, (3) 4% SDAP during Phase 1 and 2% SDAP during
Phase 2, (5) 4% Peptone 2 during Phase 1 and no specialty protein sources during
Phase 2, or (6) 4% Peptone 2 during Phase 1 and 2% Peptone during Phase 2. Pigs were
fed Phase 1 diets from d 0 to 10 postweaning followed by a Phase 2 diet from d 10 to

d 25. Pigs were then fed a common Phase 3 diet that contained no specialty proteins
for 7 d. From d 0 to 10, pigs fed diets containing Peptone 2 had improved (P < 0.10)
F/G compared with pigs fed the control diet. Overall (d 0 to 32), pigs fed 4% Peptone
2 during Phase 1 and 2% Peptone 2 during Phase 2 had improved (2 < 0.05) ADG
compared with pigs fed 4% SMFM during Phase 1 and 2% SMFM during Phase 2. Pigs
fed 4% Peptone 2 during Phase 1 and 2% Peptone 2 during Phase 2 had improved

(P < 0.05) F/G compared with pigs fed all other diets. In conclusion, the Peptone
products evaluated in these studies can be used in nursery pig diets without negatively
affecting pig growth performance. However, the lack of response to animal plasma in
these experiments indicates that further research is warranted.
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Introduction
Weanling pig diets often contain animal protein sources, such as select menhaden fish

meal (SMFM) and spray-dried animal plasma (SDAP), that are highly digestible, palat-

! The authors wish to thank Protein Resources, West Bend, IA, for providing the Peptone 1 and 2.
> Food Animal Health and Management Center, College of Veterinary Medicine, Kansas State University.
3 Protein Resources, West Bend, IA.
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able to young pigs, and have desirable amino acid profiles. Spray-dried animal plasma is
widely used in diets immediately postweaning because it has consistently been shown
to improve weanling pig performance during the first week after weaning by improv-
ing feed intake. Fish meal is often an economical way to increase essential amino acid
content of diets when an upper limit is placed on the amount of soybean meal that can
be used in the diet.

Another possible protein source for nursery diets is Peptone (Protein Resources, West
Bend, TA), which is a product made by ultra-filtrating porcine intestinal mucosa. This
filtration process removes some of the impurities from the amino-acid-rich peptides,
which are then spray dried. The resulting material contains a high level of digestible
peptides and amino acids. This newly developed protein source may provide an alterna-
tive to other traditional animal protein sources in nursery diets. Therefore, the objec-
tive of these experiments was to evaluate the effects of SMFM, SDAP, and Peptone on
growth performance of weanling pigs.

Procedures

The protocol used in this experiment was approved by the Kansas State University
(K-State) Institutional Animal Care and Use Committee. The study was conducted at
the K-State Segregated Early Weaning Facility in Manhattan, KS.

A sample of Peptone 1 was collected and analyzed for nutrient composition (Table 1),
and these values were used in diet formulation. Analyzed values were similar to those

of SDAP, and because standardized ileal digestible (SID) values were not available

for Peptone 1, diets were formulated with SID percentages for SDAP. For Peptone 2,
analyzed amino acid values were unavailable at diet formulation. However, the analyzed
CP level was similar to that of Peptone 1. Thus, diets were formulated with the same
values as Peptone 1.

In Exp. 1, a total of 216 weanling pigs (PIC TR4 x 1050, initially 11.9 Ib) were used in
a 27-d growth trial. Pigs were blocked by weight and allotted to 1 of 6 diets. There were
6 pigs per pen and 6 pens per treatment. Each pen (5 x 5 ft) contained 1 self-feeder and
1 nipple waterer to provide ad libitum access to feed and water. Pigs were housed in the
K-State Swine Teaching and Research Center.

The 6 experimental diets were: (1) control diet containing no specialty protein sources
and the control diet with (2) 4% SMFM during Phase 1 and 2% SMFM during Phase
2,(3) 4% SDAP during Phase 1 and no specialty protein sources during Phase 2, (4) 4%
SDAP during Phase 1 and 2% SDAP during Phase 2, (5) 4% Peptone 1 during Phase

1 and no specialty protein sources during Phase 2, and (6) 4% Peptone 1 during Phase

1 and 2% Peptone 1 during Phase 2 (Table 2). Phase 1 diets were fed from d 0 to 10,
Phase 2 diets were fed from 10 to 20 d, and then all pigs were fed a common diet with-
out any specialty protein sources for 7 d. All diets were fed in meal form. Average daily
gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappear-
anceond S, 10, 17, 20, and 27 of the trial.

In Exp. 2, a total of 180 weanling pigs (PIC TR4 x 1050, initially 13.0 Ib) were used in
a 32-d growth trial. Pigs were blocked by weight and allotted to 1 of 6 diets. There were

81



NURSERY PIG NUTRITION AND MANAGEMENT

5 pigs per pen and 6 pens per treatment. Each pen (5 % 5 ft) contained 1 self-feeder and
1 nipple waterer to provide ad libitum access to feed and water. Pigs were housed in the
K-State Segregated Early Weaning Facility.

The 6 experimental diets were: (1) control diet containing no specialty protein sources
and the control diet with (2) 4% SMFM during Phase 1 and 2% SMFM during

Phase 2, (3) 4% SDAP during Phase 1 and no specialty protein sources during Phase 2,
(3) 4% SDAP during Phase 1 and 2% SDAP during Phase 2, (5) 4% Peptone 2 during
Phase 1 and no specialty protein sources during Phase 2, and (6) 4% Peptone 2 during
Phase 1 and 2% Peptone during Phase 2 (Table 2). Phase 1 diets were fed from d 0 to
10, Phase 2 diets were fed from 10 to 25 d, and then all pigs were fed a common diet
without specialty protein sources for 7 d. Phase 1 and 2 diets were pelleted, whereas
the common Phase 3 diet was in meal form. Average daily gain, ADFI, and F/G were
determined by weighing pigs and measuring feed disappearance ond 5, 10, 18, 25, and
32 of the trial.

Data were analyzed as a randomized complete block design with pen as the experimen-
tal unit. Analysis of variance used the MIXED procedure of SAS (SAS Institute, Inc.,
Cary, NC) with treatment as a fixed effect. Point estimations were used to determine
the effects of the addition of specialty proteins. Means were considered significant at
P <0.05 and trends at P < 0.10.

Results and Discussion

Crude protein levels were similar between the two Peptones, but Peptone 2 had more
than 3.5 percentage units more lysine than Peptone 1 (Table 1). Peptone 2 also had
greater Thr, Met, and Trp levels than Peptone 1. Some differences in Peptone chemi-
cal analysis were expected because the two different forms of specialty protein were
ultra-filerated with different filters. However, the amplitude of change in some amino
acid values, such as Lys, was surprising given that the Peptones had similar CP levels.
Peptone 2 contained 5 percentage units more moisture and had higher crude fat, Na,
and Cl concentrations than Peptone 1. Peptone 1 and 2 had similar S levels (4.7%).

In Exp. 1, from d 0 to 10, pigs fed different diets had similar (P > 0.10) ADG. In
addition, pigs fed the control diet tended to have improved (P < 0.10) F/G compared
with pigs fed diets including Peptone 1 (Table 3). During Phase 2 (d 10 to 20), pigs
previously fed 4% Peptone 1 during Phase 1 and the control diet during Phase 2 had
improved (P < 0.05) ADG and ADFI compared with pigs previously fed 4% SDAP
during Phase 1 and 2% SDAP during Phase 2 (Table 3). Pigs previously fed 4% Peptone
1 during Phase 1 and 2% Peptone 1 in Phase 2 and pigs fed the control diet tended to
have improved (P < 0.10) ADG compared with pigs previously fed 4% SDAP during
Phase 1 and 2% SDAP during Phase 2. Pigs previously fed 4% Peptone 1 during Phase

1 and 2% Peptone 2 during Phase 2 tended to have improved (P < 0.10) F/G compared
with pigs previously fed 4% SDAP during Phase 1 and the control diet during Phase 2.

During the common period (d 20 to 27), ADG was similar (P > 0.54) among pigs
previously fed different diets. Pigs previously fed the control diet in Phase 1 had greater
(P < 0.05) ADFI than pigs previously fed 4% Peptone 1 during Phase 1 and tended to
have greater (P < 0.10) ADFI than pigs previously fed SMFM. Also, pigs previously fed
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4% SDAP during Phase 1 and the control diet during Phase 2 tended to have improved
(P < 0.10) ADFI compared with pigs previously fed 4% Peptone 1 during Phase 1. Pigs
previously fed diets containing 4% Peptone 1 during Phase 1 tended to have improved
(P <0.10) F/G compared with pigs previously fed 4% SDAP or the control diet during
Phase 1. Overall (d 0 to 27), pigs fed all diets had similar (> 0.10) ADG and ADFL
Pigs previously fed 4% Peptone 1 or SMFM during Phase 1 and 2% Peptone 2 or
SMFM during Phase 2 tended to have improved (2 < 0.10) F/G compared with pigs
previously fed 4% SDAP during Phase 1 and the control diet during Phase 2.

In Exp. 2, from d 0 to 10, pigs fed diets containing Peptone 2 had improved (2 < 0.10)
F/G compared with pigs fed the control diet (Table 4). During Phase 2 (d 11 to 25),
pigs fed different diets had similar (P > 0.14) ADG and ADFI (Table 4). Pigs previ-
ously fed diets containing 4% SMFM or Peptone 2 during Phase 1 and 2% SMFM or
Peptone 2 during Phase 2 had improved (P < 0.05) F/G compared with pigs fed the
control diet and tended to have improved (P < 0.10) F/G compared with pigs previ-
ously fed 4% SDAP during Phase 1 and 2% SDAP during Phase 2 or 4% Peptone 2
during Phase 1 and the control diet during Phase 2.

During the common period (d 25 to 32), pigs previously fed 4% Peptone 2 during
Phase 1 and 2% Peptone 2 during Phase 2 tended to have improved (P < 0.10) ADG
compared with pigs previously fed 4% SMFM during Phase 1 and 2% SMFM during
Phase 2. Pigs previously fed different diets had similar (2 > 0.21) ADFI. Pigs previously
fed the control diet or diets containing 4% Peptone 2 during Phase 1 and 2% Peptone
2 during Phase 2 had improved (P < 0.05) F/G, whereas pigs previously fed 4% SDAP
during Phase 1 and 2% SDAP during Phase 2 tended to have improved (P < 0.10) F/G
compared with pigs previously fed 4% SMFM during Phase 1 and 2% SMFM during
Phase 2.

Overall (d 0 to 32), pigs fed 4% Peptone 2 during Phase 1 and 2% Peptone 2 during
Phase 2 had improved (P < 0.05) ADG compared with pigs fed 4% SMFM during
Phase 1 and 2% SMFM during Phase 2 and tended to have improved (2 < 0.10) ADG
compared with pigs fed the control diet. Pigs fed all diets had similar (P > 0.19) ADFL
Finally, pigs fed 4% Peptone 2 during Phase 1 and 2% Peptone 2 during Phase 2 had
improved (P < 0.05) F/G compared with pigs fed all other diets.

Adding SMFM resulted in no added benefit to weanling pig diets in this study;
however, supplementing diets with SDAP yielded mixed effects. Little benefit was seen
from adding SDAP in Exp. 1. However, improvements were seen in pig performance
with SDAP supplementation in Exp. 2. Results of Exp. 2 are in agreement with previous
research that has shown consistent growth performance improvements from supple-
menting weanling pig diets with SDAP. Generally, the improvements in pig growth
performance are more prominent during the first week postweaning, and there is no
added benefit in feeding SDAP after 1 wk postweaning, We saw a similar effect, as there
was a significant improvement from adding SDAP from d 0 to 5 compared with the
control, but there was no overall benefit at the end of the experiment.

It is unknown why diets with the same formulation yielded 2 different responses to
specialty protein sources from 2 different groups of pigs housed in similar environ-
ments. The only difference between the diets was that diets in Exp. 1 were in meal form,
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whereas those in Exp. 2 were pelleted. More research is needed, but it appears there may
be a potential relationship between pelleting and level of response to SDAP supplemen-
tation.

Although there is no data showing the effects of Peptone on nursery pig growth perfor-
mance, a similar protein product, dried porcine solubles, has shown consistent improve-
ment in piglet growth performance. The Peptone products evaluated in these studies
can be used in nursery pig diets without negatively affecting pig growth performance.
The lack of a strong positive response to plasma and fish meal in these experiments indi-
cates that further research is warranted to understand the response to Peptone in more
challenging environments.
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Table 1. Analyzed composition of Peptone (as-fed basis)’

Item Peptone 1% Peptone 2°
DM, % 96.60 91.23
CP, % 74.59 74.21
Crude fat, % 0.23 1.48
Ash, % 16.88 17.68
Ca, % 0.07 0.11

P, % 0.98 1.01
Na, % 5.33 6.57
Cl, % 0.42 2.88

S, % 4.67 4.69

Amino acids, %

Arg 3.30 4.59
His 0.97 1.82
Ile 2.12 3.03
Leu 3.28 5.44
Lys 2.70 6.35
Met 0.62 1.02
Phe 1.35 2.46
Thr 1.99 3.01
Trp 0.33 0.44
Val 2.61 3.81
Ala 2.63 3.49
Cys 1.29 1.07
Gly 6.36 5.04
Orn 1.01 0.52
Pro 4.25 3.63
Ser 1.25 2.73
Tau 0.09 0.24
Tyr 1.07 2.54

! One sample of each was analyzed by the University of Missouri Agricultural Experiment Station Chemical
Laboratories.

? Analyzed nutrient values were used in diet formulation. Analyzed values were similar to those of spray-dried
animal plasma, and because standardized ileal digestible (SID) values were not available for Peptone 1, diets were
formulated with SID percentages for spray-dried animal plasma.

3 Analyzed amino acid values were unavailable at diet formulation. However, analyzed CP levels were similar to
those of Peptone 1. Thus, diets were formulated with the same values as Peptone 1

85



NURSERY PIG NUTRITION AND MANAGEMENT

NNS uijuol

00°00T 007001 00001 00001 00001 007001 00°00T 00001 007001 [t30L
600 600 600 600 60°0 600 600 600 600 Psekyq
200 [EA-T
110 ¥10 600 €10 01°0 910 <00 $10 80°0 LT
1o $10 7o ¥10 €10 61°0 ¥10 LT°0 91°0 PIN-TA
0¢€0 S€0 ST0 0€°0 4 0%'0 00 620 070 [OHSAT-T
ST°0 ST0 ST0 ST0 <10 ST0 ST'0 ST0 <10 xruraxd [erouruwr 2se1y,
S0 <T0 <T0 <T0 <T0 <T0 <T0 <T0 <T0 xrwaid urwearp
S¢0 0€0 0€°0 0€°0 0€°0 0€°0 0¢0 0¢0 0¢0 ES
S6°0 01T €'t €60 €01 01T ST'T €L0 86°0 Quoasawry
o1 80T 00'T 060 SI'T €8°0 0L0 0 €60 (d %17 ) d WnId[es0uoy
00T 0S'T 051 05T 0S'T 05T 05T 05T 05T [to ueaghog
00°ST 00°ST 00°ST 00°ST Loym paup-Aeadg
--- - --- OON --- - - 00% — ﬁmue Jm@ Guﬁm&ﬁug uuuﬁuw
00T 00% suoadaq
00T 00% dvdas
933 <8T¢ L8TE 98°7¢ 8LE PE0E LE0E se0€ 8T 0% (dD %S '9%) [edw ueaghos
8T'19 <0'09 ST09 SA) €TLS L9Sy 01'9% 85'9% 80°0% uro0D)
EOEEOU mN IO ﬂ m&/.\QW HXVN ﬁmUE Lmﬁm HXVN ~Ouu:OU mN JO ﬂ m&/.\QW Hxv.v ﬁmUE Lmﬁm HX%V ~Ouu:OU AXV ,uc“u:u“uumCH
suoadog 97 suordo g 9%
»€ 9sey( cC9seyq <1 9seyq

((s1seq pay-se ¢ pue | *dxq) wonisodwods 301(y *7 J[qeL

86



NURSERY PIG NUTRITION AND MANAGEMENT

*a1quasadp [eayr paziprepueag

"D ‘uoIBuryse A\ ‘Ss1J PeIY TIEN ‘P2 YIQT QUIMG JO s1uawoInbayy 1ustnnN 'g661 *DYN WO 21oM JY (IS PUL [EOW YSY 0] SIN[EA IUILINN]
*J S[qRITEAT 950 T"( JO 25EI[T & YA ‘q[/ ), 1.4 T1€Z PAPraoid ([N DA IUNOJA ‘UonmnN [ewiuy JSvg) 009 soyqnieN ,
“A[pAn0adsox «z pue 1 *dxq ur pasn oxom g pue [ suoadag

ewise[d [ewrue patrp-fexdg ¢

“(7dxq) 7€ 01 ¢z p woig 10 (T *dxq) £7 03 0T P WOIJ PaJ 219M SIAP € 5L ,
“(7dxq) ¢z 03 01 p woj 10 (T *dXq) 07 03 0T P WOIJ P 219M SIDP 7 5L ¢

"0T 03 () P WO1J Paj 219/ SIAP [ 5eY{ ,

“asuewoyrod yamois Sid Aresimu uo 221m0s ur101d J0 15999 91 SUTWINIP 01 ABssE Ym0 P-7¢ 10 -G7 B U pasn a19m ([ 0°CT 10 6T T A\ g [enrur) sSid Lrosiu 94¢ jo [e101 v |

w0 w0 w0 w0 w0 8%°0 8%°0 8%°0 8%°0 % ‘d PqerEAy
SL0 $9°0 %90 $9°0 99°0 99°0 99°0 99'0 69°0 % ‘d
080 <L0 <L0 <L0 <L0 08°0 08°0 08°0 08°0 % €D
€Ty L6€ 96°¢ 96°¢ L6€ ey ey 0ed bey [e2IN /3 “TINSET IS
8IST 0€S°T 9¢5T 9¢5T 0€ST SIST 8TS'T 0€ST LIST qI/1e29 AN
¥'1¢C T €'Te 1'Ce 8'TC 0°€e €'ee 6T €% % ‘dD
81 L1 61 81 61 91 61 L1 61 shy:da,
%9 €9 €9 €9 €9 €9 €9 €9 €9 ATy,
LS 8¢ 8¢ 133 8¢ 8¢ 8¢ 8¢ 8¢ sAT:s4D) 29 P
I¢ ¢¢ ¢ ¢ €€ ¥ I¢ <€ €€ AT
Tl peT peT peT eT S S S S sk
AXV ,wﬁuﬁum ourwe QQHW
Wl 8%'1 8%'1 871 S 65T 09'1 091 191 9% ‘sATTer0 ],
mm_m%ﬂmﬂ.m ﬁuumﬁﬂuﬁmu
GOEEOU mN I0 1 mnH/.\Qm §N ﬁwue Lmﬂm §N ~OuuCOU mN 01 mnH/.\Qm HX“V ﬁwue Lmﬂm ﬁuw ~OuuCOU g dduﬂuuumﬂﬂ
suoadog 97 ouoado g o4%
¢ Isey( £C Ity <1 9aseyq

((s1seq pay-se ¢ pue | *dxq) wonsodwods 121(J *7 J[qe L

87



NURSERY PIG NUTRITION AND MANAGEMENT

($0°0 > ) 1oP1p 1duds1odns UOWIWOS € INOYILM SUBIUW “MOT B UTYIIA ¢
-ewse[d [ewrue paurp-Lerds
"07 01 0 P WO PaJ 2I9M SIAIP 7 ISEY ¢

"0T 01 () P WOIj PaJ 2I9M SIAIP [ 3SEY ,
“quowIadxo p-/7 € UI pasn oTomM q[ 6T T JO A\ g [eRIUT Ut yara (3usunean 12d suad 9 pue uad 10d s31d 9) sG1d 917 jo [eaoa v,

7500 8’ 8T 8T y<'T LS'T y<'T /4
7200 860 101 01 00'T €0’ 101 q IV
1€0°0 L9°0 690 690 <90 99°0 99°0 q‘OavVv
LTO10P
¥60°0 161 <81 88’1 L0T 60T 01T /4
0800 L8’ 8’1 (€81 00T «20'T 807 q IV
7€0°0 660 660 860 L60 L60 660 q‘Dav
LT0107P
0%0°0 0S'1 €1 <€l LET 8¢'T €¢'l /1
950°0 060 ¢S6°0 466°0 #8°0 ¢06°0 ¢$6°0 q 1AV
8%0°0 90 ¢€L°0 (€L°0 790 #$9°0 @TL0 q‘Dav
070101 P
1070 €0’ ST'T oTI'T 10T @60'T J0°T /4
¥€0°0 @L%0 @650 IS0 +8%°0 ¢0S°0 150 q IV
$€0°0 0 €50 9%0 L¥0 9%°0 150 q‘Dav
0T030P
Emm ﬂmua &mﬂvm HXU.N ﬁ uCOu&u& .“XVN ‘—O.UEOU AH/\QW HXVN ‘—O.UEOU ‘—O.UEOU nmN wmdﬁ—&
[eaws yst 9%% [ suoadag 9% [ suoadag 9% dvdas %y LV AS %Y [onuo) T dseyq

(1 *dxq) souewzoyrad S1d £3asinu vo 331n0s urA01d Jo s199h7 *€ I[qe T,

88



NURSERY PIG NUTRITION AND MANAGEMENT

(500 > ) 1p1p 3d1Ids1odns TOWWOD © INOYIIM SUBIW “MOT € UTYITA g

-ewseld rewrue patp-Leids

*G7 01 ()] P WOIJ PaJ 21oM SIDIP 7 3SeY ¢
"0] 03 () P WOIJ Paj 21oM SIAIP T 3SeY ,
‘quswitrodxo p-g7 € uT pasn a1omM q[ ('€ JO A\ g [eRIUT Ut Yt (3uswnean 1ad suad 9 pue uad 10d s31d 9) s81d ggr jo 01 v

0200 6€°T 2ET %1 OF'T 8¢'T JI¥'1 /4
L£O0 61T (44| ST €T1 (44| w7l qrdav
6200 980 +€6°0 6870 +88°0 680 «L8°0 q'oav
€00p
€00 &1 0S°T «8S'T oFST #9S'T ST D/d
S60°0 00'C L0'C (Al 00'C L0'C 00T qI 14av
7800 €Tl 6€T el I¢'1 cel «©l q'Oav
7€ 0167p
€500 FC'T €T e lF'T eI¥T 6T €71 D/d
€500 €T 9¢'1 71 %'l cel 8¢l qI'14av
%00 660 0T 00T 660 960 L60 q'Oav
¢TI P
¥50°0 «SO'T +$6°0 l0T JIT'T oF0'T CI'T /4
€200 470 €50 130 «SH0 +05°0 €50 qI'14av
8200 %0 «9%°0 %0 %0 8%°0 46€°0 q'Oav
01010p
EMm —due Lmﬂm §N ré uCOuQOQ AXVN ~OuuCoU &<Qm AXVN ~OuuCoU ~OuuCoU
[eaw ystf %% z2uodo( 9% 7 2uoirdag 9% dvdas %¥ ydVAS %Y [oriuo)

(T *dxq) souewnroyrad S1d £3asinu vo 331n0s ura101d Jo s129h7 ‘¥ I[qe T,

89



