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B OB AR RES5 eI T L AREHN L, EHAKB(Ly) RERBR (Met) ) 252
AAsAH P, S MAE LSS Lys(PBL), &4k Lys(UCL) #v &€ Lys(CL) % 3 #+# X. 45 Lys,
4 Met(UCM) , &1 Met(CM) o 2 A & £8 45 (MHA-Ca) ¥ 3 # % X #) Met, K24 8 B F &
ERAH, B/ REIAEL . FATL30L,. EBKE24~30 C, ¥4 56d, £ R AW, FEA
¥ REAR317.99%, £ At £ HE 4% 0.15% PBL.0.15% UCL.0.15% CL 3 # # X %F & Lys
WA TESANA 326.93%,337.02%.329. 2%, H F B A KA T EH A LR HALRE
5%0.15% CLARO0.1% CM,FH&¥RF5£45353.22%,.BFEREHETFEEHEKKTF;MA
HANARES%0.15% UCL & 0.1% UCM,0.15% PBL & 0.1% UCM,0.15% PBL & 0.1%
MHA-Ca #3 fi & % 4 % % 304.15%.,308. 78%6.,337. 19% , s F k& A K AL B X ¥ 0. 4L s
BREEBRSTFEEHBARSABKES AR ECFTRERXANANEARRERLAEYH, R
T ARHMAMA OB ERAREALEAGHAF AT S F e REKHXREKTHEH XM H
EMAEEAR TARXKIHTHEENRARFTHOHARAZTARKTHRE,
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Effect of Lysine/Methionine on Tilapia (Oreochromis niloticus) Growth

ZHU Xuan, CAO Jun-ming, XUE Feng-meng, CHEN Shui-chun,
ZHAO Hong-xia, LAN Han-bin
(Institute of Animal Science, Guangdong Academy of Agricultural Sciences,Guangzhou 510640, China)

Abstract; An 8-week experiment was conducted to investigate the effects of lysine and methionine
in different forms and combination (coated lysine CL, uncoated lysine UCL, protein — bound
lysine PBL, coated methionine CM, uncoated methionine UCM, methionine hydroxy analog-Ca
MHA-Ca) on the growth, body composition, and muscle amino acid content of Oreochromis
niloticus . with eight isonitrogenous and isoenergetic (30% crude protein, 16k]/g gross energy)
diet . At the end of the growth trial, the fish fed the PBL diet, UCL diet, CL diet and PBL/
MHA-ca diet intended to higher weight gain compared with that of the control (P>>0.05), while
the fish fed the CL/CM diet showed significantly higher growth rate than those fed the other
diets (P<C0.05) except PBL/MHA diet, the weight gain was similar between the fish fed the
UCL/UCM diet and PBL/UM diet, and it was lower compared to the other groups. The
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composition of whole body and muscle (dry matter, protein, lipid, ash) and protein content of

liver do not affected by the dietary treatment (P>>0.05), while water content of the liver was
significantly lower in fish fed the test diets than the control diet (P<(0.05). the overall AA

pattern of the muscle protein was not significantly affected by the dietary treatment (P>>0.05).

Results of this study indicate that the combination of coated methionine and lysine was an

effective form in balancing amino acid pattern of diet which is deficient in methionine and lysine

for Oreochromis-niloticus.

Key words: Oreochromis niloticus, coated methionine, coated lysine

LhaEd  FEAaEE-BUTHEEYE
HBENHFIEEARESR., BHEFEE, SRHERER
HMYEARRMEEL, BT BAENBEY, #
BEAHERTFHHBERER  SERNEER
ERHMEEREESHHRZ., REUGEEERY
BAREKTAREOENE.RETHARN. B
B A EHE, RGBT BN RES .

THEERKF REEORNAKERBR
MEMEBEE EEER TP ABEARIER
MEBRAFBFEMNEE. E8ENE. BHAN
LM FEAHNRARREEE D, EHXTRF
i, Robinson ELA A S M EFHY NTEER
FHEARTHERERER BREHFTHAXRE
1 (Ictalurus punctatus) )4 ¥ ;Cheng  ZE 4 b
HEBEBERMEER, BERH# T I (Salmo
gairdneri) 4 K K F ;18 Teshima™ & MEH A
XF4F ( Penaeus japonicus) {8 ¥ o #h 75 9 &4 164 &
ML BREHER T A REEA, Murai™ 7£ 8
(Cyprinus carpio) ¥ R KRB P XM, BB E
BMOFAAREERTEARE A SHEM;
Zhoul N B (Cyprinus carpio Var. Jian) X ¥
ERUEHERRAKHRAER FREBER;
AlamWEU X ERFEEA RN E S B A B A3 4F
(Marsupenaeus japonicus) i ¥ H [7] BF b 7 2 2 %
ARAEER UEFHANGTRENRERE
RUAL AKRRERTRNIRRERERANE
ERUREBIFEARBERXEEARMFL.

ERTERSA, KFEsiP AR AR EE R
B, EA NN R FRURFELRNAE,. XK
M RWUAR—B. ¥IEA (Oreochromis. niloticus)
BEEMANMEEER, R EERE My MM
MRENEH IEREFHFTE. AN EEEY
ETHIP G ARBPHREIBEHERTE
BEERMFATE MU T EEREN, REE
NEREEARMARS. BERERANE BER

B A B B, R SRR R R R X I B
1 #MEEF%

1.1 XREH

e ol EHHR.BERAEEEAR,
W ABER, SRR TR, BICH 8 Rt K, AL
FHEFRARME 1 Fia. No 2 DHEE T4 Mm#H
FR No. 1M FAER  HIAERBRIH 0. 15KEE
A 81 H M (protein bound lysine, PBL) , IR & B 7
o #i 4 #: 7K &, No. 3.No. 4 M 27 No. 1 & &k b
43 B R 0 R B 4 #0150 & 1k i 2 B8 (uncoated
lysine, UCL) 8% 0. 15% 43 I8 #i & # (coated lysine,
CL) , f# #i 2 8 /K - #1 No. 2 —3(; No. 5.No. 6 4> &
PA No. 3 #1 No. 4 2 at, A RIA ERE 5 0. 1%
5414k & E # (uncoated methionine, UCM) 1 0. 1%
£, & & M (coated methionine, CM), No. 7, No. 8
LA No. 2 26, 4 R E 28 0.1% UCM A
0.1% 8 % % A ¥ 25 (methionine hydroxy analog
Ca,MHA-Ca), IERE T B E MR : (AR
+HER) EE~100 : 63, TEAAPERNIAE
HH B HARBABER. ORBEARRER
RIFERRPA LA ED #&, B M CEEA™
RHEARARRYE, FESWDH R 32 K& 38%,
2318 60 BF.

mEEREEST 0 BH.BEEHREA
SLX—80 RMHFEHHRER N 2.0 mm KEHR, 7
45 CHTRHEHRAZHBPF—20 CkAm+PR
HrEA.
1.2 ABEMEFRATE

FlaghtamFILUREALRRTEHNELS
RE.FAFRRBEAHARFTWEABAKFEARS
HiffT. REAEEZSKRERPIF2 ARG
EAT20 BEHETEAS. 0 g WS EFENLI 5,
£ 300 L (B0 38 B K A OK R 240 L 4D it
AL, BHAHEIITEE. 81 EERA
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30 B. M AKES, KENEEERKEAF RIS
WARK. ZEFHE. RRHEAEERR.H
4 HIFE 8:30,15: 30 4 2 IR HW, LR AM N
56 d. R UE G RO, ICRIETEL, KR

24~30 C,pH 7.5, BEE>5 mg/L, ARE <
0.02 mg/L. BMEHRH,HH 24 h FHRE,IHTH
FEREMERER EREER.

®1 ARESREFAH
Tab. 1 Ingredients of the experimental diets

% DM

Bk AL T A No. 1 No. 2 No. 3 No. ¢ No. 5 No. 6 No. 7 No. 8
1 3 3 3 3 3 3 3 3
X | 20 20 20 20 20 20 20 20
EAFH 16 15 16 16 16 16 15 15
AT & 27 26 27 27 27 27 26 26
wH 24 26 24 24 24 24 26 26
R 2 2 2 2 2 2 2 2
HNEH 3 0 3 3 3 3 0 0
Jiik 3 0 3 0 0 0 0 3 3
e m 2 2 2 2 2 2 2 2
BR_A5 ' 1 1 1 1 1 1 1 1
HEv 2 2 2 2 2 2 2 2
BER” - — 0.15 — 0.15 — — —
i B R %> -~ — — 0, 47 — 0.47 — —
REEERY -~ - - — 0.10 - 0.10 —
wEEER" — — — — 0 0. 26 - -
REEEAREY - - - — — — — 0.12
B & m” - 0.05 — — — — 0. 05 0.05
FEERAM:
HEA 30.08  30.07  30.23  30.23  30.33  30.33  30.17 30.17
BEM 1.24 1.39 1.39 1.39 1.39 1.39 1.39 1.39
EE® 0.37 0. 37 0.37 0. 37 0.47 0.47 0. 47 0.47
EEM+REM 0.77 0.77 0.77 0.77 0.87 0. 87 0. 87 0.87

EDHEIEEERSBO - EE4%%EE 0.1%, 245 0.5%, M{LHE#E 0.2%, VCE 0.02%, i 0.2%; MAAHER
BERBEP 100%, HARERREST Y HOEHKTHEARAARHY,
) BEMARSH>8Y EEMAR N >98%, LA RALKN A RAARE.

3) BEMERSE 2%, N B KRR EERA AR,
4) BEBRARSB 8%, M ECER AR EARA R R,

5) BERMBAEN W 820, 5B B AFHEM.

1.3 BRXE

FERBERE  BREEMNLR 10 24, H
F4RAERNELEHAR,.RT 6 BEN akiUF
BE, ZBEBHMALA .2 0.2~1.0 g, ERR WK
N EFE I 4 CLI4 000 g B0 15 min, B 1§
B RETF—20 CEHA.

1.4 SiFAZE

HEARAIRERENE, SRARKHER
BWE, KSR 105 CHFHERE, K550 C
DEPHREERE. EERS TSR GB/T18246-
2000,% 6 mol/L WM ABRELHEE, EEER
ST EE .
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1.5 HESH

BAER A SPSS1L. 0 R #ATHHF. A A X B
BERA ANOVARTHREEFN ZSN EHFEER
EER, AT Duncan KB EH B ERTHE =
5,8 EHHKE P<0.05,

2 #R5Ew

2.1 KRER

RZFE 2, My BAML, UmHERTER, 4
FABSO0.15% PRBLLERR T HARSE
B . DiEamlF g RN 317. 9% R & Tl 326.93%,
BERFEEP>0.05); FIHENBEMEHFE

FRE4S%0.15% UCLE 0.15% CL. 2B R N+ -

BEABRKF, MEERLEREAS, #HNM
317. 99 % B F| 337. 02% M1 329. 41 % , (BRI E R
WAEE(P>0.05); 5HMMEE, LiSHEM
0.15% PBL % 4& 0.15% UCL 5 0. 15% CL, ¥
FYEHERATEAS KP4 %E 0.15% UCL Hix
BB EHKF(P<0.05), FEXTBARR L, R
HAEFE ¥ 0.15% UCL 1 0.1% UCM J5, 1
FREEMN317. 99 % KD 304. 15%, MR AR EH
EABEE A L7 #HiE 1.83, BEZRYREE
(P>0.05); Ti[F A #h 75 5 & 43 %0 0. 15% CL #1
0.1% CM, 1 & E N R & Fl 353. 220, H B HK
MRERE 1. 61, 353 8 FHKF(P<0.05; &

HAHERS . I HPEAaMEKEELEER
F# % 0.15% PBL s R 3 0.15% UCL #
0.1% UCM 41 (P<<0.05), # B EMMEBN A K
(P<0.05), FIf#h3E0.15% PBL #10.1% UCM
HBEBAMMNIFE 0.15% PBL A BAH
MR ER 0818 EREEE. AHEK
(L8O MAAEHL(P>0.05); RIFTEERES
$0.15% PBL f10.1% MHA-Ca il E R B R
BHRKF(337.19%) B EANZHA. MBS
(P>0.05), A KK, B2 7 H I 8% x5 &
(2. 84~3. 22) %A BEHE W (P>0.05),

HERAEREINFEHEERS DA ERA
BRERNE3I R AFFEEESREXER,
BEMEREHREKS. HENBEERM 2
ARNAKKSSEXEEZ W, E K4S &R
T 3%~4%(P<<0.05), %26 M RFHHHR
EHSEXBEY W, M 2AaRIANEKS©E
CilR- A S A FINARSE Y g - S =Ry 1Dk
FERHERGEEERAN L AHIEHERE —
ZE T (P<0.05),

HEARERSINGHEERYTEAIHE
EMABRMEAMELFIR. EREH.FZRARH
AEEEBRNBEMMTEENAREREARETE
EE i (P>0.05),

%2 HEFAEARERAEERMFFEEEKBRAMAN FELOTE®W

Tab, 2 Effect of different source of lysine/methionine on the growth, feed perfermance and heptosomatic index of Oreochromis

niloticus

n=3,X+SE

a5 mikmER/e KkF R/ g WMERE /% BRARY  FEEY/%
No. 1(x¢ 58) 5.07£0.01 21,8140, 54" 317, 9949, 95 1.7540.054  2.99+0, 44
No. 2(+PBL) 5.11£0.01 21,820, 23" 326. 9314, 08* 1.7340.01%  2.99340, 21
No. 3(+UL) 5.094£0,03 22,2840, 42¢ 337.02%10, 15° 1.6240.06®  2.9940.2
No. 4(+CL) 5.13£0.02 22,030, 31+ 329. 4144, 67 1.6940,03%  2,8440.23
No. 5(+UL/UCM) 5.0940. 03 20.56+1. 24° 304. 15422, 89* 1.834£0.13¢  3.2240.42
No. 6(+CL/CM) 5,08+0. 05 23,0410, 874 353. 22413, 96° 1.614£0.05*  3.060.21
No. 7(+PBL/UM) 5.05%0.01 20. 641 0. 60 308. 7811, 28" 1.80£0.06¢  3.1240.33
No. 8(+PBL/MHA-Ca) 5.1140.05  22.32+40,47< 337.19+5. 26 1.68:+0.00%  2.8440.25

H.x RPA-FINHLAGERRAELFHHREZHAAREEH(P<0.05),

1) No. 1 W HB4; No. 2 UREBA B3 U K TOHBSERERTER M FXREIK0. BUEESHEM: No. 3 HERES
B0 15% RAEMEMNo. 4 BB O. I5UBEHMEM;No. S HERES KO 15X B EMEMM 0. 10 R IAEEM;
No.6 HEEFE B0 ISUAEBHEAMA 0. I%EAEERM: No. 7T HRARRIK 0. SUELSHEMM 0. 1% GEEEM;
No.8 HARBNHO. ISUEAEBEMMW 0. INZEEZEMS. DNARE=(CKYUKTR-NHARE)/HEERER)
X100%, DEHEAR=HHERR(/BABHE (D, OFREL=GABRKkAKFRBE/ KRR AKRR)X100%
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Tab.3 Effect of different source of lysine/methionine on body proximate composition of Oreochromis niloticus
n=3,X+SE,% DM
LA R No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
2,
K4 77.3540.23 78.5640.23 78.70£0.64 78.2630.58 78,5240,.37 78.39%0.36 78.5210.47 78.37%£0.16

HEH 62.38+0.59 61.4941.51 61.943+0.80 61.88+0.99 62.56%0.32 60.621+0.80 63.10+0.86 62.38%1,12
BB 21,9040, 18" 23,161, 34" 22.5540. 88" 22,5741, 66* 21. 770, 50 23.45+1, 38°

19. 94 £0. 95" 21, 79+0. 58

K4 12.921+0.40 13.16%0.30 13.48%0.25 13.26%0.34 13.2440.37 12.83+0.59 13.57+£0.02 13.15%0. 51
WA

K4 76.74%0.02 77.55%0.24 77.70%0.34 77.26+£0.55 77.5240.27 77.3530.30 77.42+0.44 77.4710.06
HEE 89.16£0.53 89.06+1.08 88.6740.52 88.95+0.38 88.81+0.17 88.7010.30 89.09+0.44 88.8810.09
HAgR 3.66+0.19 3.62+0.32 3.79%0.32 3.41%+0.23 3.33+0.23 3.51%+0.34 3.68+0.20 3.45+0.21
w5y 5.43+£0.08 5.62+0.26 5.57%£0.12 5.60%0.17 5.64+0.02 5.64+0,01 5.4540.19 5.47+0.12
i

K4 74.60%3.31" 70.8011.53% 70.34+1. 42" 70.60+0, 99" 68. 9012, 04" 69.63£0.70° 71. 16+ 1. 08> 71.5510. 65°

HEH 34.48%£2.66 35.74%3,57 35.11%£1.97 35.43+0.81 34.51%1.29 35.07%1.07 35.39+0.94 37.46%1.55

H:D) No. 1 3B 4; No.2 UREAF INBMTHMERERPIER HERBHH 0. 15%

HEE

HWEM;No. 3 R E &

S80.15% BEHEMNo A HERE SR O ISHABEBEAB; No. S HARBARO U ERMEMM 0. INBFEEL
Bi;No. 6 #hFEFR B 44 0. IS KR ER N 0. 1N AREEHM:;No. THEREN R 0. ISKAREHREARM 0. 10 BEKER
B;No. 8 A FER B A 0. ISHLEESHERA 0 INEREERS.

) RFFA—THR.ELAGFRRARXFROBBEZMAAE EEE R (P<0.05).

R4 HRTAEABERNBEERMFFELVNARERARHLW"

Tab.4 Effect of different source of lysine/methionine on the amino acid concentrations in muscle of Oreochromis niloticus

n=3,X+SE, % WB

ZEM No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
Asp  2.50 £0.07 2.43 £0.11 2.39+0.06 2.46%+0.11 2.43+0.06 2.42+0,08 2.431+0.02 2.40%0.09
Thr 1.10:£0.02 1.07£0.05 1.06+£0.03 1.09£0.05 1.07£0.03 1.07+0,03 1.06%£0.02 1.06=£0.05
Ser 0.994+0.02 0.9740.03 0.96+£0.02 0.9840.04 0.9740.04 0.97+0.01 0.96+0.02 0.96+0.05
Glu 3.88%0.07 3.771+0.22 3.74+0.09 3.8240.17 3.79£0.12 3.77+0.12 3.7940.04 3.76%0.16
Gly 1.13£0.04 1.1140.02 1.11%0.04 1.114+0.02 1,113+0.02 1.11+0.04 1.10£0.02 1.1040.05
Cys 4.13+0.23 4.02%0.09 4.22+0.11 4,0840.23 4.07%0.36 4.0410.22 4,0210.19 3.99+0.21
Ala 0.10£0.03 0.091+0.03 0.124+0.04 0.12£0.02 0.094+0.05 0.10+0.05 0.10£0.04 0.0910.04
Val 1.16£0.05 1.124+0.03 1.57%+0.71 1,18%0.04 1.13%0.11 1.12+0.05 1.11+0.04 1.10%0.07
Met 0.57£0.07 0.57%£0.04 0.59%0.07 0.57£0.05 0.61%0.09 0.58+0.04 0.56+0.03 0.57%0.07
Ile 0.98+0.03 0.941+0.05 0.93+0.03 0,97+0.03 0.95%£0.03 0.94+0.03 0.95+0.01 0.93%0.03
Leu 1.91+0.04 1,86+0.10 1.83+0.06 1.88+0.08 1.86+0.05 1.85+0.06 1.8540.03 1.84+0.08
Phe 1.02+0.04 0.99+0.04 0.9740,02 0.99740,.04 0.98+0.02 0.984+0.03 0.9940.00 0.97+0.03
Tyr 0.7740.01 0.75+£0.04 0.74+0.04 0.76+0.04 0.751+0.02 0.75£0.02 0.7440.02 0.741£0.04
Lys 2.2340.06 2.16+0.11 2.14%+0.05 2.1840.09 2.16+0.06 2.16+0.07 2.1840.01 2.15%0.08
His 0.761+0.03 0.744+0.04 0.71+0.02 0.7240.03 0.71%£0.02 0.72%0.03 0.7410.02 0.73%0.02
Arg 1.40£0.01 1.37+0.06 1.36+0.06 1.39+40.05 1.374+0.04 1.3740.03 1.36+0.03 1.36+0.07

H:1 No. 1 4M4; No.2 UHBAK SUBMTMMEBERPER M ARBEHO0. I5ULEEEBEM;No. 3HARE
S30.15% Bk BUE M No. 4 HERES B0 15U AEH HM:No. S HEHBI O Y BUBEMT 0. IURKER
BiNo. 6 % RAE A 0. 15K WEBEMH 0. IXABERMNo. T HAFRS KO ISUELSHBHMMO INREER
BMiNo. M RETR IO ISUBEASHERMO. INBEEARS.
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2.2 iwtig
2.2.1 AAHMAHENFESEKOYH PE#A
HBERTEEN LMY . EEMAREARN AT
FEBRO.IN(AMEARE ST 30O, &
RBPBABERTR SN 1.24%, BER
MR EBRERIBEIT 0.77% , B B IR TR E M
FER, E3FEERAEIUHME T RO ER
MNP EMMNALEATHER REHEAKR KT
P L39% . AMAKEERABERER: R,
HACBEHEREGHRBEARETEHASHEARE
FRBEMTERAN 1.39% , amEKORE R
EHAE{L, XA Ehab 7E4T 8 E A4 KB 5 RAH—
B, Ehab" B E MR R RSB 1. 590 B 41 0 5
Bt 7 R o 0 70 R R R TR B 4
BEMKFREEL 8K K 2. 2% (UL 88 A M BE
FEB2I%~2.THW, . WEEREMMMNAEKE
E.XMERMAERT SN RHEX, THERE
FMEARTEEBKES X, B3 itH Ehab i 84
RENEATELZR EEFMARRNEERTE
SEGAE 0.82%,. EHMBETHH 0. THNEEARTE
ERER., MEAME P, X BAH R FIE B
ERMRRE EEBRARERRE SR G
0.77% ., MBHEFFHEMA0.6UMEER., BB
EENR KREFRFENTEAFARTEEAR
HBEREERBHGIN 0.63 HHER, XABAR
ERBTHEBRKF.ELHTRERSREEHEEAR
TK -, T S B 8 R 1 S B D R b A 3 R AR
B 0.62 TN 0.55, XA BHREXN RANBEAR
KEREBRG BEEEARANBEARYER LGN
0.62, B#FK 0.63 HAKN, HHEALMRTEN
OKERBREL, XTRHREENEEIRETRR
H0 BT A FE R BR Y TURR B0, 0 B8 O R %o R A L R
RS R EMEAE KR,
2.2.2 FAHAAHMABRFERRTFTHELKY
% h

RE A No. 5 Z No. 8 ZE4 EAMEH AR MR
.S REEFPEERNE BREETHE
ERABERN AR AKXTEaMBEEEAR
KRIRFETE 0. 63, X B AT B A WA M E, Al
UEH. ANt EREHERREEAR . EZRS
TaMmAEKEE HBEBERSG 1N AL, MHEH
HESBEBERMEEAR LEUREAI K3 M
MHEZASHERBHARREEAR ANER
EEMRENTEHTBHALNSXHEEhH, X
FH.RAEERESEAKRNBRKHARRE

AR, RREERZGBSENLSEE LR
BTREEEBRNREAHAE,
EHRNEREEN XL ERECBHEART R
BEHER, BRERK EFE—EHE . BER
BEENEYERN . ERM R ERHA R
ERBROMLFEER A REAEERSEER
BITTRE. 0, Alamt & B 1E B A4 % 4R 8
PHEBEEAERLA R EOESEAERES
B4R X AR K A R AR F R B b 30 A i g R A
BEER . XEPMHAREBEARIEELARNE
.
223 UBEAEFEREVXAALEARTTFES
2K %s WTEERWMS, BT REEAS,
EHRRPERITTHEEROUETEYREERER
BEMMARR EUREFR KN LBNITEER
SHEABMEMRE. SHUSEEERULAERE
EREAAERAREER, A BH (No. DE
W AiEEKEFELEARAYE, WG ENE KT
MESES HEHE A EEREERREHN, A0
AKEEREBTREEAHFTHAREEERY
ERBR. AXAEBERSEATIVLEY
EFRMOHRAARL BRI NHAERA, EEH
HEARMEARPAMEEEERE, NESNE
(RESFONO IBYNEERB TENEAKREE
EHESE, HERME0.045%.0.09%.0.18%)
ERGMMEBAXEEER. HREENE
HEFRAARMBERKTF(RESBOMRN 1.8%,
AREBEEEERTEFRNIKET.SREERIER
BENTFHET 0.94%, WEY LK THEH
BETERMEAR2.2%,. HEER1.2%),X
BEAEMERRPHABEEEARSH AR E
BREEHREERNRESBBRLEMAL. B,
AARTFEMEEEEIRTEREREBHREETHR
MEH.BTSaMBHERN MiFRFRRY
EEEARETIMHAER DM EESEX, &5
AMERER REEEAMBEF FAKAHRK
MAETTHEREEERAE -ERE BHAEYE
R e A —LEARE.
2.2.4 HARABNFEEABRAHY P
AIRE P RMANEE R R A R EFEK S
AR . deaklnmaAES BEHRKS>ERE
WEEH, CAREHFROEEOSE. Alam &
AAMIFARPEHIABERREEARCESE
RAXMGFEHAEARSBEAEEHTH. A
D HARR B AN PRNE
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HaMEa VRN F RN EE ARSI
R EFESANATHEARSR EEMXA
BEAMEZRATERANHL EEROAR.H
HFMITZAESERNEERARRETR.
dMaIHFEARARN SRS, ALK P
HFESME R LM T A0t AL AR RS
RIEBRFRE S HOBE LW, {2 Abboudi™ B K
K TG Pt (Salmo salar) BB B F E BB, X BLA
REERKFEEEN2AEATHERN SR
(REEBRBESB . FEATARIHTME (DM
BERABWERRF RSB X, Helland™ 7 K P #
W B . (Hippoglossus hip poglossus) iR+ L& Bt
MERTAARELA AR AR EERARN
MELCHETHLAEANEEAERAM LG,
EEEHEERNEEREBNERFTEFTRK
(XEIHEAEAP(SLEAERFESR. 5
EFRENMN . SHEAREAR . UHSBEERR
ENBMERRERTLHELRBRIRE. (DFME
BEERTAN X AH X, Helland™ R 8, R
PUERBESERER, YHERTE S HN
1L ONFEEKT 3. 6% . KERLBANSABEARS
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EFPEERTESBEN L 7TXNRMEE 1. 3%A, £
EEEMEERELERA. BNRE—HBEKE
L2% &R ERRLARERSB(HEEER
RSO . (DRAE P KA BEER
BERABRERAE K, Bl &R LMHEE 0.2%,
EEMNAHE 0. 1%, M Abboudi®’ g B, #i
ERTBEFARRAZEMNERAETF 0.5%.
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