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Effects of different feed processing on the growth and the aquaculture
environment of turbot juvenile Scophthalmus maximus
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ABSTRACT Feed processing technology was a main factor which affects the quality of feed parti-
cle and its utilization by cultured animals. In this study, we compared two feed produced with different
processing technologies in terms of their physical properties, their effects on the growth of turbot juven-
ile, and their effects on feed utilization and the aquaculture environment. Two kinds of diets ( D1 and
D2) were fed to turbot juvenile Scophthalmus maximus with initial weight of 16 g for 64 d. D2 showed
significantly higher values than D1 (P <0.05) in the average diameter of feed pellets, the average
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weight of 100 feed pellets, and the water stability, but also showed significantly lower values regarding
the water absorption, the bulk density, and the settling velocity (P <0.05). The weight gain rate,
specific growth rate, feed intake rate, and protein efficient rate of turbot juvenile fed with D2 were all
significantly higher than the D1 group (P <0.05). The apparent digestibility coefficient (ADC) of
dry matter and crude protein of D2 group was also significantly higher than D1 group (P <0.05).
However there were no differences in ADCs of crude lipid and total phosphorus between the two groups
(P>0.05). The nitrogen and phosphorus levels in the aquarium increased significantly after 18 h
feeding. The nitrite nitrogen per liter water produced by one kilogram of D2 fish was significantly high-
er than that produced by D1 fish (P <0.05) ; whereas the nitrate nitrogen and the total nitrogen pro-
duced by D2 were significantly lower (P <0.05). The labile phosphate and total phosphate produced
by D2 group were also significantly lower than those of D1 group (P <0.05). The results suggested
that the physical properties of feed pellets, the feed utilization, and the aquaculture environment could
be all affected by different processing techniques.
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KEEEE Scophthatmus maximus S J& T H8EJE H Pleuronectiformes . #E5} Bothidae 256} J& Scophthalmus , A
KPR B = SRS, R R E A R R G TRl s . REEES AN TYMLE TS &l & 1Rk, B
P XIS, o I 5 R AR 203700 . F R, BRI RZESEAT ST B P 7E M ot IR SR L LB 37 2 oK 55
T (RFEFE 2012 BRAAMRSE 2005 ; KEHTH] 4 2010; Dietz er al. 2012 ; ¥ =4 2008 ; 7K I 55
2013 EEBIBIAE 2013) , W% HAR RN I T T 2 A A s s 4 b

I 2R Ak A = v () B LAY, R AR Ml A 35 o R e e 1 A R 2 — . Bl ]
BTl A& R b TALGECR Be ik, T2 it ok B 22, i GRS R Rk GBS TR
DR RDRL S TR B Y O B SR GRDR R By BRPIR RV MEF S 2007 5 RIS AE 2005 ) , T HL52 Wi 37 5 51 )
X LA R AR

PERHERE 8 H # IR EE | AL IR A AU AR R Tl AR A 72 h i 4 DTSR, WX 4 S
B, ] DLk e RURL Y 5 B A RS R A o PRI, A BF R AE A N TE 20 (D) (a5 4 4>
KHESH, VARG HS Ry B AR B 5200, I OB [R) N T 20 TapRl 0 R 32 B 4y a1 A4 4 Rk A ) K 3 5
V78R A

1 RS

1.1 SRR EE

ARG IEE B4 £ 1K) 5 SRR, LA Dy 2 28 R, fa i o BN IR, SRR B & 5 48% KL
B 13% BYSE DR, RDRHEC 7 MOE R 1o B R 7 b T 2S00 , M R ek AL
(Wenger X160, USA) il T U0k Ak, i T T 222804 2.

1.2 AR MR i E

SFRPRIAL R URLARDRRE S EE F1 4R, AR BERILIR SO S JB0KE, ARS8 2 0 0. 01 mm A3 AR - RO &
FoEAe, BOLFME,
S8 R < R FIURE IR AR R 4R R R IR ARSI & 100 ANJB0RE, T 0. 1 mg BYRFFRIL
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Table 1 Ingredients and proximate composition of the experimental diets

53 Ingredients & & Content( % ) Ji&41 Ingredients &+ Content( % )
iy Fish meal 50.00 THEHH Betaine 0.30
KEHLEH H Soy protein concentrated 16.00 F1% k7 Antioxidant 0.10
- ff % Taurine 1.00 Cr, 0,4 0.50

5 RS Squid visceral meal 3.00 41t Total 100
fa3l Fish oil 8.00 FLAR 4 Basic components( DM)

a-JEH a-Starch 6.60 HIZE I Crude protein 47.97
HE# Wheat flour 10.00 HLIEW Crude lipid 12.82
HAYEAZY Vitamin premix 1.00 KAy Ash 13.67
SAWYE" Mineral premix 2.00 MBE Gross energy(k)/g) 20.72
SALJERE  Choline chloride 0.50 JAW Total phosphorus 1.23
Ca(H,P0,), + H,0 1.00 Cr, 05 0.46

a, b 4EAE 2 R R O T WA AR IS 4 (2012)
a, b,formulas of vitamin and mineral premix are the same as Hou Huapeng (2012)
x2 ARMIIZSH

Table 2 Parameters of feed processing technology

2H 5] Groups

T.2:3%0 Feed processing parameters
D1 D2
HERLERE Charging rate( Hz) 50 70
PHHI 2R Modular temperature (°C) 90 95
FHLAIRSE Main barrel temperature (°C) 70 95
FHLH A Host frequency (% ) 38 46

IKHPFEYE . Z M8 SC/T 10772004, F-A Prk k. B 10 g CRIAEN 0. 1 &) #4f, A 60 H B 1B I i 7 o
R 08 T (25 £2) CHYIRK R S min J5 K T S48 2 2K i, PR 18 DA K b, (EARDREES T IR, S &2 3 Ik
J5 o REE R WK g R R P R E T 105 °CBER AL T A E L BREE (my ) o [RII RIBC— 03 fa) skl s H:
TYBEE (m,) o FROKPRENE(% ) = (my —=my)/m, x100,

KA CREAREHEE B 6 60 T, MERARIR 4 g CRIFEN 0. 1 mg) BB, BT 50 ml HIERLL A ARE
(my) , WPBESRZEMAZEIRK 30 ml, HIUETm 9k 25 45 8] W4k % 30 min J&, LA 1000 g #0073 25 10 min R 2504
LR TIEFREE (m,y) o WKPE(% ) =4/ (my =m,) x100,

1000 ml HEFRRE L A5 RERE BV BE B2 (5] A 1000 ml (V) B fAT b, AN LR 2, Jhk e o F7 P9 1R B4R R 25 B

SRS RO = i g0 BRI 0. 1 mg B KRR E R BN E S (m) ,m 5 V9 FL(E R 3
FREERE , B AR 7 20 W, OHAF2MH

30 em PUFFEE : Z M LAF (2000) XU (2007 ) FFA BTkt fE— % 500 ml (640 i w1
AZERK, BU UKL RIS E R AR IRK TR I 20 s, SR 5 PR A A ARDRLBURL 7 /K AL 9 251 T 1 1, JH bR
ICSRARHIURL U0 30 em i HIAYIHE] R EEDY 0. 01 s B 30 Ko FULEEES (30 em) 5 30 YF-H R0 A] Y
FOAE RIS TRREEE

TR A (PDI) R ] Holman NHP200 UL ARDAF RS A P44 B0l 2 (G €

1.3 XEFERKRHLEIE
REEGPAER SIS T 2013 454 J 23 H 2013 4F 6 J 18 HAE AR 17U 5 05T Be g K 6 21 95 5E
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RGP iEAT SRS R 64 A, RIS R ZEETI [ SR IR AT R A E] A AR A — b fa . eSS
KA, 1000 B KEE P4 B 35 THRIE ARG 14 d, fp BN IR R G0 5 , YLK 24 b, BEALEKGE BURS 57 M5
H WHRTRTE R 16 g (W40 480 B, V348 12 fifirh . 528050 AR, 23500 R in T T2 —41.(D1) Fjin T
TEZH(D2) AP 6 NEE, FAEE 40 Bfh, FRFEKHN S 80 em  FL#2 70 cm , #Ef#Hl/K 7 45 cm,
IKJTE S KT (15 £0.5)°C , 2588 28 =30, pH 7.8 — 8.2, A% >5 mg/L, A W ASHEA Z M ) <0. 1 mg/L,
R ERME—K (15:00) , #ME 30 min Ji WHEK FUBE 3R HE L BOB0R T8 5% 0 5 6, 975 S 06 485 AR
14 d, 7805 6 h NR G A SR R E 2508, F 80 H 4 Jm Wi vk, P ZE K sk ik e, & F
- 80°C kA, R 43HT o

1.4 FRIEKIERMLLE

REEEPER LS AUS , B b B ke 90 MU T A BTk 0 10, BEMLF- 298 T 3 A b R
PEHIKIR A5 cm, BI4E 2 d, MRS 30 min, HEHFRAT, B ARG RGO IF RO URES . BRI G
18 h, il PVC RAFEIR AL KR AR R 02 B AYKAE 500 ml, 4bHUS & T okAEH, 315 24 h Pyl /KRR A 0 0 Al 1R
AEBR GERA SR TG TERERR R S

1.5 AKIEHFMNE

TR (WOR, % ) = (IRILEFN IR T At — K0 TR £ AT ) / S0 T R 46 P i x 100
FEAERKFR(SCR, % /d) = (In I A5 R R H & — In 280 TF 45 I fa (R ) /S50 KL x 100
TR RB(FCR) = $E i/ (IS5 R R H i — 0T 4h i (A )
BER(DFI, % /d) = fE /[ (R E R AR 5 + TG R &) /2 x S5 RE] x 100
HEABRCRE(PER, % ) = (AR H & — i Ham A )/ ( $EE < e HE R & &) x 100
BTG FR (SR, % ) = XS24 RN 50 1096 TT JR s .25 x 100
FMIHAA(ADC) (%) = [1 - (Fk} Cr,0, & x FEHEE R )/ (FEH Cr,0, & x A ERRH
)] x100

1.6 AREMRSNE

KA R M T E B (105°C, GB/T 6435-2006 ) ; # & 11 % FHUL G & A& 3E (FOSS Kjeltec™ 2100, GB/T
6432-94) AR R I CBHZ L (GB/T 6433-94) 5 JK 732k AR K587k (550°C, GB/T 64382007 ) ; fig &
K H#RBers (PARR, 6100) ; fapkh rh 2 FEf R FHRR /K A , FH A 1200 40 153 3800 AH (335 (S0 5 5 ) Ak A2
fiirh Cr, O, I5E 2% M SELLAF (2006) R BENG 45 (2006 ) 1Y 5k, £ AR FIAE R M AL J5 , ] AA-800 Jit 7~
WO EE B T SR

1.7  FRFEKIMEIEIRME

WEAH IR B AN AR R R B R £ A Ak vk ( GB17378. 4-2007 ) ; fiFf iR R H 44 38 Ji % ( GB17378. 4-
2007 ) 5 e R FH 0P Ao A TR A TF i 48 A0 43 6 6 B 1 (HI636-2012 ) 5 i 4 i iR 5k SR FH A 50 s 40 )6 6 B 1k
(GB17378.4-2007 ) ; s R AR &% 43 ' EE 2 (GB11893-1989)

1.8 HiE4bIE

SEHG TS B R A SPSS 11, 0 41 7 ST FEAR 9 T K25 ( Independent-Sample T Test) M HLR 2 J5 250
(OneWay ANOVA) , 255 DISEIE + FrifE1RZE (Mean +SD) Fon , 2 2 3 (P <0. 05) B Duncan’ s 56 3F 47
Z BT
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2.1 AEMIITZ3HAHRE M IR MK B 220
AN T T 25 R Bk a2 e DL 3R 30 D1 2 AR Jok: i) S Y kA2 S i ki & K R g v L
TRDRHIR A BE 34 25K T D2 4 (P <0.05) ,{HH G KM 1000 ml HEFLEEEEF 30 em YORFEHE B 25T D2 41,

3 FEMIITZEXHEBE R B0

Table 3 Effects of different processing technology on physical properties of feed

H 5] Groups

yHPEIR Physical properties

D1 D2
FHpRiR Average diameter (mm) 1.14 £0.01% 1.27 £0.01°
SEERITE  Average pellets weight (g) 1.49 +0.00° 1.54 +0.03"
KPR EYE Water stability (% ) 4.09 +0.01" 3.85 £0.04°

Tl Bt AMEHESC Pellets durability index (PDI,% ) 94.28 +0. 04* 96.52 £0.03"
Wk ¥ Water absorption (% ) 46.52 £1.13" 43.12 £0.79°

1000 ml HEFA25EE Bulk density (g/ml) 0.65 +0.00" 0.58 +0.00*
30 em LR Settling velocity (cm/s) 5.56 £0.04* 2.59 +0.07"

TE AT EART AR, 37m — 38 2 1] 225+ .3 (P <0.05)

Note ; Data in the same column with different letters are significantly different (P <0.05)

x4 ARSERAR

= e = =) =EN P —N
2.2 A MITZ 5(71- fﬂ 7]-4' I:P ﬁgﬁﬁgi E,\J Table 4  Amino acids composition of experimental diets
0

2H 5] Groups

324 A1 0L, 5 D1 2152 5 Rk L D2 FERR Amino acids DI (mg/kg diet, DM) D2 ( mg/kg diet, DM)
SR A A R A T R RABR Asp 45.49 £1.48 46.17 £0.13
fE&(P<O. 05) ,,ﬂ\:q:‘%/ﬁ@ﬁ(l\/let) E/‘J/Eu’\%—l:[;% HNEE Glu 59.93 +£0.08 60.86 +0.85
Y5 5% R TR (Cys) 15 5 F 2 W Ser 18.79 +0.05 17.33 +1.49
15. 429 AIRIEG T T2 ok oAl e o B FER Thr 23.63 +0.88 25.50 +0.51
F B (P >0.05) . KM Arg 22.00 £0.51 22.66 +0.52

HEm Cly 25.14£0.73 24.11£0.23

2.3 AEABTKRESTLE LK ER AR Ala 34.45 +1.81 34.29 £0.67
ADC By 00 5 k Val 19.99 +0.41 19.21 £0.06
EEER Met 9.54 £0.00" 9.08 £0.73°

ATl ED R RS2 B &) £ A K fiE K ADC S e 24.42 £1.30 24.24 £0.03
(S LR 5. D2 K22 671y DET WGR, ZEM Leu 37.50 £0.98 38.55 +0.48
SGR PER ¥)%.35 15T D1 41(P <0.05) , 5 D1 A Phe 17.46 +0.07 17.48 £0.58
AR, D2 401 WGR (SGR Tl PER 43 5|42 5 EBER Cys 5.24 +0.56° 4.54 £0.19°
T 36.38% .23.81% i1 16. 73% ; D2 ¢H H) FCR W Lys 27.80 +1. 61 28.56 +0. 46
LT D14 (P <0.05) . AR RS HUEE His 11.12 £0.07 10.89 £0. 08
fp )y o Bl TG A R, R EEEEXT D2 2 ] SRR Tyr 9.45 +0.22 9.34£0.16
BT A E E R ADC B2 5T D124 M3 Total 391.96 +4.92 394.83 +9.01

(P <0.05) fEAEXTHIIEG ALEBEE) ADC JCI, vk [if7 bR SRR, %o % 225 8.3 (P <0.05)
%?ﬁ []ﬁ ( P>0. 05) o Note:Data in the same column with different letters are significantly different (P <0.05)
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2.4 FRERARIXKEZET L) & FREKINE IR0

YA AT R AR 18 b i, ARV R R K EE 64 SR BEK R BT R MR L3 6. H1 3% 6 Al L, SCER T 4R AT,
IR R SRR & B RR[ 0. 02 mg/ (L - kg) \0.00 mg/ (L - kg) |5 4%¢M 18 h J5 , KA NP & &
YA T B BT B FER R R A R NP S R AE R AR 22 R . D2 AT K i T e £ AR B
RA SR EF ST DL (P <0.05)  [HAHMRA SR 6 PERERR 5 [ SR £ &% i B3R T D1 41(P <
0.05) , Jerh D2 415 S SRR I D1 4170 BRI 10. 47 % F156. 76% o AN [R) Bk o 7K A v 2 28 3
EILRFERW(P>0.05),

£5 TRAMMNKETLSEEKERR ADC 5500

Table 5 Effects of different feed on growth performance and ADC of turbot juvenile

AR PERE K ADC ZH 5] Groups
Growth performance and ADC DI D2

B 4AHE  Initial body weight(IBW,g) 16.13 £0.43 15.97 £0.39
IRV Final body weight( FBW,g) 31.65 +0.60° 36.94 +0.78"
WGR Weight gain rate( WGR, % ) 96.24 £4.12° 131.25 +3.08"
SGR Specific growth rate( SGR,% /d) 1.05 £0.03* 1.30 £0.02"
DFI Daily feed intake (DFI,% ) 0.80 £0.01*° 0.83 +0.01"
FCR Feed coefficient rate( FCR) 0.79 £0.03" 0.68 £0.01*
PER Protein efficient rate( PER,% ) 2.63 £0.09" 3.07 £0.03"

SR Survival rate( SR, % ) 100 100

THJE ADC Apparent digestibility coefficient of dry matter (% ) 70.44 +1.27° 74.13 +0. 54"
HIZE 1 ADC Apparent digestibility coefficient of crude protein (% ) 90.25 +1.78° 93.84 +0.99"

HLREHT ADC  Apparent digestibility coefficient of crude lipid (% ) 91.30 £1.13 91.88 £2.41

T ADC Apparent digestibility coefficient of total phosphorus (% ) 32.85+2.29 33.61 £3.44

T AT EARTREAR ], 367m — 3% Z 8] 22 57 (.35 (P <0.05)
Note: Data in the same column with different letters are significantly different (P <0.05)
F6 AREMARAEHLYEFEKRENRM me/ (L - k) ]
Table 6  Effects of different feed on aquaculture environment of turbot juvenile[ mg/ (L - kg) ]
IKFR B s U Groups
Index of aquaculture environment X Control (0 h) DI(18 h,A) D2(18 h,A)

%%, Ammonia nitrogen 0.02 £0.01° 0.05 £0.01"(0.03) 0.05 £0.00"(0.03)

TAEAR Nitrite nitrogen 0.004 £0.001° 0.05=0.01"(0.046) 0.09 £0.00°(0.086)

fils2 %0 Nitrate nitrogen 60.99 +0. 43" 66.99 +2.25°(6.00) 62.72 £1.01"(1.73)
M Total nitrogen 76.44 +3.28a 102.05 +0.34°(26.61) 92.38 +6.85"(15.94)

T PEBSRREL Labile phosphate 15.20 £1.85° 18.42 £0.32¢(3.22) 17.10 £0.54"(1.90)

MBERAEL Total phosphate 17.38 +0.42° 20.97 +0.70°(3.59) 19.67 £0.23"(2.29)

TE AT EART AR, 38 — 8 Z H 2257 B3 (P <0.05) o A FRZAIEUE S 0 B ALEUE M 2 (H
Note : Data in the same column with different letters are significantly different (P <0.05). A means the difference between experimental and control

groups

3 iFig

3.1 AEMITZEXEA R A4 2 R B =200

S R SRR R A AR 2 FEAR R 7 SOM T AR € AT T IR B ) BP0 A R AR A
XHERPRH BEMCIR A S 2 8 (FE R0 2008 ;5 5KER9ESE 2003) o ABFITIERER 4 SR i, 5T



66 wok B i B 355

FW, AR T B TR 4 AL R i 1 % T T R me DR b R AL e B R TR (2 A 5RAE
2004) , BRI KV (FEF5 4655 2007 ; Erpde 2010) , AL RS 202 m kL I I AL R (B 20 4255
2007 ; HAEEAE  2007) , AR 2L AR BE GINIEFRF 2002) o SR 18] AR R A AR B2 5
KA (P 2006; McEllhiney  1996) o ASHIFSE A, i ey Eh 3t BE 980 ) 450t 2 L 2 AL 6l 22 R =ML R
WS TR BRI S EORLEE K R AR E PRI RDRL AT A E , AR T IR K AR TR

DU IRDRE 32 2 A BEMIR 2 — OB ARDE A R A DT, vl LAy S SR i (LA
HPUHE 4 F (XUMERSE 2007) o AAPRHBURLZE K H 0 TR T 82 5 DR A 5 B2 R IR K AT 6 CRIBESESE - 2005) o
ABIFFEUEM , Tt B DO 5 LM R PEAAAE — RE Y IEAHSC I R o AR AN [R) A IR 58 sh ) B B £ T 1, SR AR
DU A ARDEL , AT LS s AaDRE R R 6 IR FR SRR SRR 1 40 . ABIESE b, D2 41 DFT 8.2 T D1 41,
VI RZE B B3 5 S UM IRDRL (2. 59 em/s) , HL T D2 ZHARPRF K vh AR 1 s T D1 A, 72 BE0RAH [F] o
A TRHE OL T, D2 IR K IR g A e g 5 R T D1 4

FIURL AR L i AAEFE 20 (PDI Pellet Durability Index ) 2ttt JURE Bl R ol ity 76 4 126 A1 i 1o 7 PP AR AR P
FAXSRE S (RESREE 2004) ARDELA) PDI 2 BES2 AR AR il B K™ )2 (25855 2008) o TEARBIFFE Y 4
AT ESH BRI | ] 75 B R FE AL AT e o DA A = JELE R = B ) S R IR, MU I 3 2L
W E AR TR DR PDI, D2 AR PDI S R T DL A U D2 A R s b AR e A N
D1 41, JiiiiA T4 i D2 4R A R

3.2 REMT TEER A EOTL & 4 K MR

INT T Z2AEE W T R0 AapEr ey B AR , o 0 faltel o (078 5 i o1 B TS, SR 2R I, Bl A R
(RGN, 3858 T BB A4 BY DI RIES AR A, SE R A0 B /NI P v, B 1 IR AN AR 3, 2 1 B A MR G R
(FiEWE 2008 ; TRELAZ4E 2001) kML E I RS S5 R0 BT ABT3SR T LIRS Vi Vi Vi,
SRS S AE BRI B DR TR R B O T, TE R ORI Ak B B 2 T L (R TR R A 85°C I TE KR AL
JE2E R (R 2008) 5 BEE N TR L BT, Ak o 2 1 5 A 98 A s 1 A L3R i, (R R (i
HMEACRALREZ 3B 1 o ABTSE b B V8 0 T AN AL G I A R ARk e S R (R AR AR )
M) T — B IR (ER X A S IR W s i AN B 2 . REEGPAE KSR 25 R R, D2 4S5 fa i) WGR il
DFI B3 & D1 41, FCR BB Z LT D1 41, b BH 525 fa ot D2 Ak 0 A FH SR 47 o i ad XLk 8 37 22 i i —
AR, LI A0 6T D2 ARl 2 5 A R R R R (D2 DR 1 BTROR SO R Y ADC ¥ 5 2 5 F D1
41, MU B ADC Jo2£53) , ARG T B a9 A KMERE AR A . IR, D2 T 25 R EAE N T HdE A& k3
B B 1) R RSHASOAE, 1T L BB 1R 2 B0 ek v 8 11 BT A R R

3.3 FAEMIIZE#TFEEKIRE R R0

R FR A K AR N P JCZE 1 BRI (Axler er al. 1996 ; Benfey et al.  2001) , K&y N P oZE F
ZE AR HL AR S8 (T3 2011) o ARG #0018 h 5, FRF KA b =B (A EAS IR A A
PR SR IIET 10 % A NUA CERA - =88 S aIA T E 1 (126. 77% 304. 08% ) , i
FRAE LR BRI T AR A HLER B, A AR 8 TR KA TR R DT R IR EGE /N, SRk
{E 55 (2004 ) 7 RS S FE 0T A58 1 B 0452 0 7 T B BIFIEAH I, 3 ] R 5 5 B PR B BRI A O o KRR A
LR EZEH AR I T R R KA R A (s 2011) A HLA MG 0o B 1 %58 2y ul i)k v 2
TR Ao 25 R, D2 Jin T T 20 3 3 i 1 RS PR RDRl o 8 1 B A T AR TR, DT RRAIR T SRR 7K
IR PLA MBS I

H AT, BEE AR5 T5 G i T A0, & F oK A= sl x4 A R (0 BIF 9 ool b 22 (R R 22 46 vh 7 i 1Y) T
I (XTI 2012) , TR 3250 P 06 PR R £k 0 HE A 75 M 320, LIRS 7 A7 AE il (4 FR L
252008 ) . AKERIE AT PERERR R AT DL B WA A AN B R R ORI B SRR EE R Y T
Z— (M 2006; =065 2000)  AAFGEH, KEEBEL) X W5 2 kR 85 1) ADC Tt B 3 2 5 (R
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18 h Ji5 , 20 21 SR FE K AR i 35 P IR AR A4 1 hn k23391 3. 22 1. 90 mg/ (L - kg ) , SRR A3 0 & 73 551 b
3.59.2.29 mg/(L - kg) , ARG PERERREL CEVERR £h 15 MERERRER ) B3 it 235109 0. 37 0. 39 mg/(L - kg) .
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