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Optimum Feeding Rates for Growing and Sub-adult Olive Flounder
Paralichthys olivaceus Fed Practical Extruded Pellets at High Water
Temperature

Sung-Sam Kim, Kang-Woong Kim, Kyoung-Duck Kim, Bong-Joo Lee,
Hyon-Sob Han and Kyeong-Jun Lee'*

Aquafeed Research Center, National Institute of Fisheries Science, Pohang 37517, Korea
!Department of Marine Life Science, Jeju National University, Jeju 63243, Korea

We investigated the effects of feeding rate on the growth performance of growing and sub-adult olive flounder
Paralichthys olivaceus, and the optimum feeding rate at high water temperature (25-31°C). In experiment I, two
replicated groups of fish (113 g) were fed a commercial diet (CD) at rates of 0, 0.7, 1.2, 1.7, 2.2, and 2.4% (satiation)
body weight (BW) per day for 4 weeks. In experiment 11, two replicated groups of fish (313 g) were fed a CD feeding
rates 0f 0, 0.3, 0.5, 0.7, 0.9, and 1.0% (satiation) BW per day for 4 weeks. In experiment I, the weight gain (WG) and
specific growth rate (SGR) of fish fed at 0.7 and 0.9% BW per day was significantly higher than that of unfed fish
(0%) and fish fed at 0.3, 0.5, and 1.0% (satiation) BW per day. In experiment II, the WG and SGR increased signifi-
cantly as feeding rate increased from 0 to 2.2% BW per day, but decreased in the satiation group (2.4%). Broken-line
regression analysis of WG showed that the optimum feeding rate of growing and sub-adult olive flounder were 1.98%
and 0.55% BW per day, respectively, at the high water temperature.
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olahe] SIS HPARE TN R 20 Aol 5 S
ARSI glom, 7t ool gl e iRk B 9 B
F305ol oie Ak B ao] U YITHNRC,
2011). $-eluketol A 744wl QFAlET Gl WX 20144
71% ) lAtol & AN % 51%E Ao Fa3 o]
Fo|th(Kim etal., 2014). oF&71 g3 A& Folo] 7]k
SARE o] g3to] FAE I Glom, L AFA o)A HIE
AV Ago] BA4JS} Elo] A3 ShfE| 3t SIeHOh et al, 2014)
SEAIRE obA7kA] Ao Tk whabAke B gl tet ARt

BEFEAgoIn, 53] 100 g 0142] 47471, n]4gel7] 2 o]
71 GA1E o 2 3 gl njulat Ao,
o FFAI] Glof 5 FAHGulS] 50-60%7F ALRHIE A%
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FESHA §=5 Fgstofok gl

T2 oo ARlH o T8t g nAI, A4
< HE HlojuA =W o 7o) A7l 2xg Az thekgt
FFe vR) o= KA D A7 o whet AR5 A
A2zt glen, I Folle A HASHE 7MY =
A2t 7F ek JA19] A4 A2 18-25To|t). Ayt
Aoz AA 2420 YOS Hloju 4=20] 4f55HH o7
hAke B AbLAB7E S7HE AL, 5 S Ak 0 2SR 3
2Fth P2 9] A9 Al oS Blojuh Al 2o e
SAIZ A3 Aol A Abgt AEFAE A7 = SAl |
o7)%5-2 AsfA|ZItka B 1% ¢ ch(Shin et al., 2010). -2t
2] YX|OFAS T B SARRRAI A A 0 2 AL )
7] szl Aol &S 4 Hhof| glet. whehA] ol 54 1
F27] W ALH Ap270dl= A AlrFHol o] Fo]
A2 ool A 9l HAkz Qlaf T2 AR o] thFEAL Sl
Aol

A7 Hare {2 o] kAt FaEol Wt A4S A
B o f52 AA4=L0t 210 7]eA|(Cho et al., 2006; Choi et
al., 2008; Kim et al., 2010; Kim et al., 2011; Kim et al., 2014b)
oA T2 AT |29 F8t7]= i 1 kg WA
O, 2 2 kg ool g x| o A H S5k S| St
SFaL QIth(Kim et al., 2014a). webA] AJ4k7], n]4d 01 7] Bl 4d o]
719 o} 75 o= A2 H = AR A v AR 3 E
Aol dagt Aotk

2 A9 AR SeZ RO e R V2 AR A
471 113 g 9 1]4go17] 313 g A& W2 ARG 25-
31°C HSlollA vz o] AR ETE AR HE] A4, AL

ag W Aol A= IS dobdr] flsl ==

Table 1. Proximate composition of the experimental diet for olive
flounder Paralichthys olivaceus (% of DM basis)

. L Contents
Proximate composition
EXP-I EXP-II

Dry matter (%) 7.8 8.2
Crude protein (%, DM) 514 52.1
Crude lipid (%, DM) 12.7 1.2
Crude ash (%, DM) 1.5 11.0
Size (mm) 9.0~9.4 11.0-11.4
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Hat A 113 g ulido]7] H29] vtz A SHE 2els
3l A FAB(g) 0,07, 1.2, 1.7, 2.2 B 2.4% (W535H)=
AAsto] & 671l A= Uirol Folsielet. A32e et
A 313 g ndel7] @A 9] vigAbE AAEHE ElS l8 of
A FAH(g) 0%, 0.3%, 0.5%, 0.7%, 0.9% 2 THE-E3(1.0%)
o2 dAste] & 67) 7= vro] saskilth AF Al
AsagE S A Aol RE e 497t ntRc R 4

_ A A
ARE FEU F FFES S

delol i AT Spolael i AFeshn 44 shot
SHAATARE FFE O] 25 B8 Al iR S Fols
A Aol 25T ¢ AesE AN F ALRSEAT
off ARE-E| ATk A1 oH|AS: 3 AR ol F(Z7] Bt FA:
113+2.6 95 % 12709] 1,200 L Y& 4=%of 2F =% o 18 up

2 229l 2 Aeslo] WA E|9ie. A2k oul A 5 Al
olF(Z7] BFA: 313434 )5 F 12702 1,200 L ¥+
2o 2k 2 9 28 vhelH B9 R FEStel WA HSick A}
RIFAY S AUTL 2T E A0 gL o2t
8 AFg3to] 45 Liming| §5ep0] B35 w8 2 4= 9w,
BE A5z §EAL FA% AT RS £TE 93t
of ofojAES MA|skct. BT AFEro|u s} AX|H
W59 ol fato] 12L:12D 2708 $AE L, A AR7|7H
Bt 22 25T oA 31T HAR AA420f Q2=
ok APALEE 1Y 23](24 08:00, 23 18:00)0] L Al 45
e AT FEnlEE = Folskiitt

ARTF AY ¥, o179 B3 BRPAE 245 FA
(weight gain), A= G E(feed efficiency), Y7HdA-E(specific
growth rate), T2 o]-8- & -&(protein efficiency ratio) 2 A
Eg(uviva) A HE $ASY 7, Boluag
Slaf 7t xnic} 4nkelu oz Algelo] nlHEolMS-
222, 100 mg/L)2.2 v skl Hel7} 5 34715 A}
£-510] n|FFwo A A Est &, hematocrit 2! hemoglobin g+
S A5k B4 T, T2 o2 ALT (alanine amino-
transferase), AST (aspartate aminotransferase), total protein 2!
glucose 412 3l ¥4I 7](Micro 17TR, Hanil Science,
Korea)E ©]-8-50] 5,000 rpm O = 1057+ Y4l =efsto] &2

Al ALR O] YUk R 4.0 AOAC (2000) HHof| whe} 2
= A7 EH(125C, 3 h), 2322 A 2SPH(SS0T,
WAL A5 2ThHEA7] (Kejlte

system 2300, Sweden)Z 4%l om, 72 Folch et al.
(1959)2] " of w2} soxhlet =57 %] (Soxhlet heater system
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C-SH6, Korea)= o]-§5}0] 241 |9]c}. 243 @ Ta

gotgx
771 F2(113 g)et u]4do]7](313 g) GAE ez 1L

Hematocrit> 3ltelo] Ae]d HAEHAE FE (Micro 229.7] 2531°C oA HiEA}E B EES Qolr 7] _,45]-4
Hematocrit Capillary Tubes)of] &2 A& tf3 1 FTH(Wax Z271o] AAAS AT Table 20 YERY L AlRE 3}
plates)ol] Al 5, &M A A E-2] 7] (Micro Hematocrit VS- 2] 9L 0% AT LA F AF HT ofFFo] 7;5\_54% A
12000, Vision Scientific, Korea)ol| A 1027 Q4] 2-2|5ko] gt AE(-4.7%, 9.6%)S Hol, 152ol|A] o]F] 27|17} 27
= S7gskaltt of we} JFE vt FkeE Ae & 4 AT AS7t

Hemoglobin, ALT, AST, total protein & glucose =52 2+ z o] ALATNE B JAE gAlo g AlRE Foalr] &l
ZEo] Al ofat Hg-A1F1 - AP SFSHEA] 7] (Express plus sys- AANRE B ol7o 2710 weh ehE2ARE X]0)7](7.7 ¢
tem, Bayer, USA)E ©]-§-3to] Z4{5H3lth. ALT<} AST+= ki- 2 54 g)ols Ae-(14.8+0.3C)T 152(25.7£0.5C)9
netic, hemoglobin, total protein 2 glucose =2 end point= A Z42F 21.5% 2 22.3% HAEE AAES 290 H(Kim
o= 2= etal. 2011), 4%7] 97 g YA = 21C 4ol 4 -12.5% (Kim
=|5tx] B4 et al., 2014), 247] 240 g GA= 1921°C 4o -8.1%

(Lee et al., 2014), 1]40]7] 317 g Y= 21-24C 4=2-0]|A]

Aurbse] vl ehadehE] el (Completely random= 0 60 (Oh et al, 2014), v]4o]7] 384 g WA= 20-24.5C
ized design)oll wet AAet L, 4% 9 B4 A= SPSS _/lk_ioﬂ/q -13.9% (Kim et al., 2014)2] AAES B} =4
(Version 12.0) 21348 0|85} One-way ANOVAZ & 9 9 7RO A = Al Fo] ko] Z7)ato| nhef 2 )sleh
Al A= e A9 9] HlofE] £19] §-2]x= Duncan’s mul- 7} gxa%J Toll A ThA] ol AR ATE BT}, ukA
tiple test (P0.05)= ML= R, Hlo|Ble BAALELBH o 2 gag viajel e olFol A AgEEA V8 w2
(meanzt SD)2 HERHST. HEd H o]H< arcsine WY 2t tﬁﬂiéhé?@$ﬂ%ﬁﬂ%%@%ﬁpﬁiﬂi%%%
O 7 Ahksto] FA A= Sl o] 2713k o] F.0] A2 2718l tH(Xiao-Jun and Ruyung,

Table 2. Effects of feeding rate on the growth performance of olive flounder Paralichthys olivaceus fed the experimental diet for 4 weeks!

Experiment | Diets

0% 0.7% 1.2% 1.7% 2.2% S2(2.4%)
IMBW? 109+2.4. 113+1.2 111£1.6 112+1.1 117+3.9 113+1.5
FMBW* 10445.32 151+1.4° 15314 4° 17547.1° 198+3.1¢ 17648.6°
WG?® -4.7+4.9 33.2+1.2° 37.8+4.0° 55.9+6.3¢ 69.5+2.7¢ 55.4+7.6°
SGR® -0.21+0.222 1.25+0.04° 1.39+0.13° 1.93+0.18° 2.29+0.07¢ 1.91£0.21°
FE’ - 17816.7° 119+12.52 110+£12.42 100+3.9° 97+13.32
PER® - 3.65+0.14° 2.45+0.262 2.26+0.262 2.0540.08¢2 1.99+0.272
Survival® 6115.52 94+4.0° 92+4.7° 100£0.0° 94+7.1° 94+5.1°
Experiment I 0% 0.3% 0.5% 0.7% 0.9% S2(1.0%)
IMBW 310+1.6 313+0.8 308+1.4 317+1.8 315+1.8 314124
FMBW 284+5.72 341+£10.4° 346+12.120 383+7.2° 366+9.0° 342+8.0°
WG -9.6+2.12 8.8+3.3° 12.3+£3.9% 19.5+2.3¢ 16.412.9° 8.8+2.5°
SGR -0.44+40.12 0.37+0.13° 0.50+0.15% 0.78+0.08° 0.66+0.11°¢ 0.37£0.10°
FE - 110441.2° 88.5+£28.1% 100+11.5° 66+11.5% 30+8.5°
PER - 2.26+0.85° 1.82+0.582 2.05£0.24° 1.35+0.24%° 0.61+0.182
Survival 75471 68+14.1 71£19.8 68+11.3 717 .1 72+12.0

Values are means from duplicate groups of fish; values in each row with different superscripts are significantly different (P < 0.05). >S:
Satiation. *IMBW: Initial weight (g/fish). “‘FMBW: Final weight (g/fish). SWG: Weight gain (%) = (final weight - initial weight) x 100 /
initial weight. ‘SGR: Specific growth rate (%) = (log, final wt. - log, initial wt.)/ days. "FE: Feed efficiency (%) = wet weight gain (g) x 100
/ dry feed intake (g). *PER: Protein efficiency ratio = wet weight gain / protein intake. *Survival (%) = Number of fish at end of experiment
/ Number of fish stocked x 100.



684 4% - A7 -

4794 4744

1992; Adebayo et al., 2000; Ng et al., 2000; Mihelakakis et al.,
2002). AR 2 A-tol| A= THEEAE S Hop AbR-ggol
o A olA =2 AEES B AL FAe2oM= A
Fgrol F7IskaL A A fsob HEAE 7L AR
ol vlsl] Aol AN, AR o] ofd I s A2
ol A= A2t vlaLste] thaRRA] o] Wol &3k8 = Q=5
S o[ AFRE AT - 423 H Al G v A wHE
ARl A dAEC] HolX= A SR I 22 o F
o) Ae] A prgof Sadt FS v A=t A Hf A4l
2 WIS oy 142 24207, 25T, 30T)0ll A A
Ahsh AEd A0 HEE Z4 A}, FASHE 4(superoxide
dismutase %! catalase) 24J, A2+ mRNA & =¥, lipid per-
oxidation, @4 W H,0, 5%, ALT (alanine aminotransferase)
9 AST (aspartate aminotransferase) 450] 2422 Z715]
o] AfellA] AlSt AEAE A= FAlO HY7| 52
AsfjAlZIekaL B a8} tH(Shin et al., 2010). o] 7 2ol 4] AL

£ 3o AU 23kd oo B g A At
aaH|7FS7bskAL thAkeo| F7Fsh o 7] Aol 419l
P A Ao ® weEh mEba of A =27] 9 ARSR0|
ue} A o) 7o AbRA R, AR B o] 840l Zto) 7} 9l
=0] & A5 Fof thAl SHH S = QITE Al A gt h
ol g A& AR T EC| TRl et Aadts A 2
CHAE e E BT Ao A Aol A 2 A9
Het AXEA Alrsgde] S7Htol wet Almas 9 o
AAZ 80 Fo& oz A tHKim et al., 2011; Kim

d

= o &

ol -

o

A4 - o)

SN

etal., 2014). 142 9 ZpLo0| A= A Hif Atz o2
AFEA]F B Astol 8] o] ot B AR 7|1l = Etskal
ATk ARl Afol & Hel Ao R AlRHET 447 d
Aol A AEES AAMAEAT7E FoH R 7 W AaE
Hgom, yrz] AgLoAE 92% o4 &2 LS B
. Kimet al. (2011)9] Aol A = & AFAvtel A=A 1
2710 AAAFE20%)1A FoHor de HEES B
k. ARt uligo)7] oA = HE AR elA #9420
Z}o) 5 Ho| 2] oFQk oLt HA| Aol A] 68-75%2 W A&
&2 Bk Agof Hlold A4=27]¢f 1427 ofl= Yrt
A 07 FAprt wol Uehdtt. thE dAtoll A& 42710 A
L HH 53] AAAATH20%)9F THEA A H(85%) N 4]
FolH o g e AEES BT, A4 = 40-80%% W
> AEES B tHKim et al,, 2011). whebA] o} 7] 242
o] opH I14=27]ofl = o] 7o AbRAIHE H iAol B
< A A diakgo] o] Fo] A A] Fof Adto]-gAd ol
G v|A|7] 2ol A AbRE Faste] 43 E At
of EAI7} = A] ke E F=olgtofok & o). £ A ATE H
Wate] B 37| Bops vl Bt =2 AEES
Bl o 2 A 4Jo]7]19] o] 77} g=2of| tjgt yj/do] 2]of7] Hrt
o w52 A L4 Al

AR FgEC] 9219 @A nlA|= FTFS Yot
7] $13l 2AReE P E4] AIH= Table 30f| YR It 4371
HA](113 g)2] Hematocrit 422 = 2E A7k 52231
Zfo] & Hol x| oFgkt}. Hemoglobin =] of| A= A Al A& +Lo]|

Table 3. Effects of feeding rate on the serological characteristics of olive flounder Paralichthys olivaceus fed the experimental diet for 4

weeks!
Experiment | Diets

0% 0.7% 1.2% 1.7% 2.2% S2(2.4%)
HCT? 31.3x1.4 27.5+2.1 30.1+2.5 33.9+1.1 31.9+0.4 30.5+0.7
HGB* 9.610.4° 6.9+1.9° 7.240.32 6.910.4° 6.9+1.0° 8.240.420
AST® 1742.0 27+16.0 21+11.0 2248.0 26+13.0 2048.0
ALT® 3.9+2.8 5.0+0.9 23.0£21.0 15.1£12.8 18.1+£12.2 19.8+17.2
Glucose’ 26+12.3% 34+13.3% 40£17.2° 29+11.9% 21+10.8% 1744 .52
TP 3.5+0.7% 3.940.8° 4.3+0.1° 3.8+0.5° 3.5+0.5% 2.8+0.3°
Experiment Il 0% 0.3% 0.5% 0.7% 0.9% S2(1.0%)
HCT 25.945.1 31.54¢5.3 31.314.9 31.7£13.9 23.842.2 25.0+1.2
HGB 5.2+1.6 7.2+1.8 7.810.6 7.7+41 4.6+0.9 5.4+0.4
AST 35.7+20.0° 13.9+0.9% 14.742 4% 9.4+0.22 22.6+10.9% 18.942 43
ALT 9.2+1.6° 7.5£0.6%° 8.0+0.6%° 8.8+0.1%° 6.9+1.12 6.7+0.42
Glucose 15.240.8 13.6+3.4 14.5+0.8 14.047.2 9.1+2.0 10.9+1.8
TP 3.2+0.22 4.1+0.1° 4.2+0.2° 4.5+0.6° 4.5+0.0° 4.3+0.4°

"Values are means from duplicate groups of fish; values in each row with different superscripts are significantly different (P< 0.05). S: Sa-
tiation. *HCT: Hematocrit (%). *‘HGB: Hemoglobin (g/dL). AST: Aspartate aminotransferase, Unit per liter (U/L) is the amount of enzyme
which oxidizes one umol/L of NADH per minute. *ALT: Alanine aminotransferase. ’Glucose (mg/dL). *TP: Total protein (mg/dL).
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A foA0R Be g Bgot BEARTk: §94d
Aol 5o|x] ISk, B AL HS 45k Fe 717 B
TYE AT HAAF A fFolH L2 %2 hemoglobin
A Bt o] | AF AN A, & A-A el vt
= XH\JUIUS"C ojshyoll AAAAF L} TR AR A -
o)A o 2 F2 hematocrit 2 hemoglobin =25 E ¢ tHKim
et al,, 2011). AR-2-0] F2 o) Fof|A| FA TSt A= 27] &
< A7)l e EAL AT W TR A oA o om v
= O A & 4 ARk = Aol A o] o] Aol vt
2 AP A FH R =2 e Bl A2 o7 A
A B AR o Hsto] whE Aol = Helth & HHS A
QA2 o) 2h0] ALg2 20| W97} 2531 WOIR B 7]
Zrol AT ARg=-2-0] H9f 7} ol - Ao = 04—?01]*1 H4
HEE thE AETe nliste] folHoR we 4Eee
Bl AT AR 7IRE St #HARE ‘/}EPETPAE
W AKTET} ARl wls) WolA vl Agaol
AAEI L, EhE AETE S A9 ool A1) okt A
& A4l whet vt Srkske] ARsghg o] ofgtE ol A
o giekEch, o[ 27 AAEH, AR o) dsl(UE W
£)9] Ao 5 cheret 29l9] e wol o2 QI te}
R 2 dA A 7224 S 2 2 hemoglobin 25
QAL = ekt Glucose Fgol SloiA= AR EH ]
F7Val whet 371elel 1.2% AGTolA folH0® 7
om, o] thA] Frasithrh THEARH(2.4%) 004 #-21%]
© 2 g2 ke W3t Total protein 2 7ol A= THEA 417}
T mE Ag7et ulmste] fol0R e e nele
HAAAT B 2.2% A Fok= 912191 Afo| & HolA] 93k
o} O] AL R T2 4% 4 A B RO] W8 22% A
W7 B foHoR e YRS ol Al & 5 9
o 231ek 4= Q= Y o] AR 7F s ol whEh A Y
Qop tAi7} o) 2o 17 glol7] w0 ke,
nj/de]7] Yx](313 g)2] hematocrit, hemoglobin ¥ glucose
SA)E BE BE A7) §0)219] K|S 2o|x] ke,
SIS AST Aol 0.7% AB77E A4 AP mek 4o
Hom e g e om, ALT Aol 0.9% 3 v
Aol A AAAY T Hop fojF o2 W ghS H ik AST
WALTE oJoF4 248 -2 716k 210 uh2 7k 4 ool
B7] 98| B4l glEo|t) AAAFH L 45 To AR E
AFSHA Sl YA o2 EatFste] A dda A
7} o] 0] 2| 2] 25+ Aut g wehE T Total proteind A AR
o] Fgoll up2 Jop-o] thAFE BHela7] 918 ZAateh. Total
protein Aol AAANBTA T2 mE Ao 7o} ] ws}
o §olA o7 o ZkS 1 gith Myeong et al. (2011)-2 &Ho]
TS Aol GRS 38U AAA & AejekA] tiArEd |
35 A A3 total protein FHo] F&]& 02 FHASIY AL
HIskGle) o] 2|3k Ak o] fi= 1A}4] 0. = HolAgho] o5t

¢

c

A AT FA1F UG AT A FYF 2 vl A
s ek & folstl el jsgol il A1 4

A Ez o v A 8teFo] gaskglth= Zlolth ALT 3L AST

o] Aol A= o 4= gl0] 4R AL RS -}]6‘]— ] B3] AAF

Al FFa dAPE ol F0f 22| oot tiAlFe] H4skely] o
Y, =6245

60
T

50

Weight gain (%)

40

| |
1.0 15 2.0 25

Feeding rate (body weight/day, %)

Fig. 1. Broken-line regression analysis of weight gain (%) accord-
ing to feeding rate in the experiment I. Each point represents the
average of two groups of fish. The optimum feeding rate for weight
gain was 1.98% body weight/day.

16 18 20
T
P\\Q
9
'?3;2‘5«\10
0225
95 7983

L]
- Y, =152

Weight gain (%)
14

.

12

10

1 1 1 1
0.4 0.6 0.8 1.0

Feeding rate (body weight/day, %)

Fig. 2. Broken-line regression analysis of weight gain (%) accord-
ing to feeding rate in the experiment II. Each point represents the
average of two groups of fish. The optimum feeding rate for weight
gain was 0.55% body weight/day.
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ol )% 0. 2 Y- total protein g 2.9 A 02 FhetEch

755 712 = Broken-line 1415 F3l BiEAIR Y] A5
TES 24 A3 oldlF G 47| A= 1.98%, nl/dol7]
WA= 0.55%7F 114-271(25-310)9] A SHER A HA
CHFigs. 1, 2). AF7HA] B A4=20 4] {2 9] =23 2
A3a5 A1 47 Al B, Choi et al. (2008) 13 g {22
o5 At & Hal42o] 2125 C Ll At Au AT
EZ OAIF & 3.56%, 42 21TolA 97 g A= oAlE T
2.52%, 42 19-21°C o)l 4] 240 g A= o] A% & 1.09%, 52
21-24C o)A 317 g YA= o A1E & 0.99%, 5= 20-24.5C
of| 4] 384 g HA|= o A|S T 0.74%= o] 77} A7t whek &
TEC| A= AS € 4 AUSITHKim et al., 2014a; Kim et
al., 2014b; Lee et al., 2014; Oh et al., 2014). 0|2} HI] & A=
oA gA9 248 AR FHE A2, 13T 204
117 g g2 0] AR ZFEL oJ41% 2 0.3% (Kim et al., 2010),
12T ollA 281 g FA9] AAFTFES AT T 0.32% (Kim
et al,, 2009), 12-14TCol| A 370 g G2 2] AAZFEL o4 F
F0.51% B =9 THKim et al., 2014). Y x| = A 5=2-0]A]
Hojth A2 W 312 S o A Al R FHE] Aash, A
T2 Hoh= Alpofl A AR HFEC i =2 A Y
T U

A ZATE T B, Al T ES o] 27| AR
g0l Y AL, 55| A2 ALRAFE D A Y IS
Ak 2ol A A1 Fake v A o 7o) AT AEE
o] Y= mH Tt 53], a7 o] 7] JHES =o17] 9
off 45T oo RE ARE WHEEH & A9 FAoFY
A Q] tiArE-go] o] Fol A A] el 258 AdAEe] Hol
2 710 & yheteinh wgk AAA G oA AEEo| F2 Ao
251 14270 A4 9 vhggols A gkl AAE
ES 712 AR 4AFY ARE AR ¢ s
stojof & 71 o 2 skt whebA] 25-31C AL4=27]9
A71(113 g)2F /g 0171(313 g) A1 9] v dAtE A8 5aES
o A% & 1.98%9} 0.55%7F A A3 A 0= ALRFE )

£
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