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ABSTRACT Ten-week feeding trial was conducted to evaluate the effects of dietary carbohy-

drate level on the growth performance, feed utilization, plasma glucose and glycolytic enzyme

I3 25 AT Al BHBIF % 351 (201003020) ¥ B

* MINMEH . E-mail:liangmq@ysfri. ac. cn, Tel:(0532)85822914

Wk B #1:2013-03-04 33252 H 1] :2013-03-29

PEH A 52 50 (1988-) I W L5 A, 2K ™ 8 ¥ 8 5% 5 RHF5E . E-mail: bingshuai666666@163. com, Tel: (0532)85822914



513 ST < ARDRE R B K AL B AR X B i A A A IR S 2 R A 2 R e 47

activities of Japanese seabass Lateolabrax japonicus. Six isonitrogenous and isolipidic practical
diets were formulated to contain graded levels of carbohydrate(CHO) (0, 6% ,12%,18% ,24%
and 30%). Specific growth rate (SGR)and feed efficiency(FE) first increased significantly and
then decreased with the increasing dietary carbohydrate (P<C0. 05), and they reached the high-
est level at the CHO level of 12%, which were significantly higher than those of 24 % and 30%
groups(P<C0. 05). The hepatopancreas somatic index(HSI) and viscerosomatic index(VSI) in-
creased significantly with the increasing dietary carbohydrate contents (P<C0.05). No signifi-
cant differences were observed in survival rate, condition factor(CF), muscle glycogen and hex-
okinase (HK)among different carbohydrate treatments (P>>0.05). Dietary CHO significantly
improved the content of crude protein and crude lipid(P<C0. 05), but significantly reduced the
content of ash in the fish(P<C0. 05). The apparent digestibility coefficients (ADC) of dry matter
and crude protein in diets reached the highest at the starch level of 18% and 12% respectively,
which were significantly greater than those of the control (P<C0. 05). With the increasing dieta-
ry carbohydrate, glucose, triglyceride and total cholesterol in serum significantly increased (P<C
0.05). The liver glycogen increased first and then leveled off with the increasing carbohydrate
level (P<C0. 05). On the basis of SGR, the optimum dietary carbohydrate level for the growth of
Japanese seabass was 17. 75% ,estimated by second-order polynomial regression analysis.
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T ARk Bl K SR B S B e R ) A T SR R R T T R R e i OB TR X A
3 A% A WE K Ak AR B 22 R i AR B IR Y B B, ) 2R R 2 K 7 3R B M T R R )
W2, 5&EAFAMGTA . CHO &2 fa 2 Rk b #1258 H O HE M 19 17 8L R (Krogdahl ez al. 2005) , 4kl
I bR R CHO B U N a Al LAREAR A R LA | 36l 20 A Sy B T 45 05 6 14 2 10 J5 o DA TG 42 55 K A= 3l 4 % 2 1 o
(R BN A R MER . AR GE B CHO K EaT IR dE 284 K GEY 3% 2007; Al-Asgah
etal. 1994), MRMESGEESWA LS FHARBIHEIAAM T (FEEAR 1996), H ik CHO K-
i F AT AR R BRI SR EL M E A S5 R A KR R R R BT R T R AR AE AR (Dixon et al.
1981),

fifitt Lateolabrax japonicus J& &Y H AGFF AEG5JE AR FRALST, 7 i) b2 2 —FXUE MR &
P BRIE SRS E KRR, ERRENE - WE T Z R, HRX T A ERAHRC AR LiRiE
(Aietal. 2004;8E % 20112 WH 4 2006;Mai ez al.  2006) ,{H 2 3 F o fa kb CHO 193 B R
T2 55 R FH RE 1 BT 5T il A A DL

A 5T LK T B A itk K Ak G P iR 38 3 0 AR AR TR CHO KT X i i A A BR S S BRI R 41
B AR5 SR AR AR AR CHO A9 38 ‘B8 A0 Ok P A 75 £ i 45 AR 5 97 i LU R 4 17 5% 9 Aok 25 25 8 B 2

1. #M#ERFZE

1.1 SRIEER

D83 R 28 1 R A R R R TR S R A TR DT U B 2T 4R 2 O RS 2 A3 ISR CHO KR
R 0.6%.12% . 18% . 24% . 30% (1) 6 Pt 25 & 45 B8l B R IR ARIE R 1(0).2(6%).3(12%) .4 (18%) .
5(24%0).6(30%0) . SEERHEC 7 KB FRAL RN L 1 iR . SER T R B E 60 H UL bR BIR A )G
FH 2 76 BH JRAMORS & 390 il ki 428 3mm 1 ORI BL , T IS T —20°C vk AE T IR R .
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Table 1 Formulation and proximate composition of the experimental diets (% dry weight)

FUR U Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
0 6% 12% 18% 24% 30%
iy Fish meal 40 40 40 40 40 40
& 1 Casein 19 19 19 19 19 19
fiyh  Fish oil 6 6 6 6 6 6
FoKiEk Corn starch 0 6 12 18 24 30
KBNS Soy lecithin 1 1 1 1 1 1
i ZIR AW Vitamin premix! 1 1 1 1 1 1
B Y RIREY Mineral premix® 1 1 1 1 1 1
BRIPELTYEE CMC 1.5 1.5 1.5 1.5 1.5 1.5
e 4k % Microcrystalline cellulose 30. 46 24. 46 18. 46 12. 46 6. 46 0. 46
=& Y 0, 0. 04 0. 04 0. 04 0. 04 0. 04 0. 04
F B4 8r Nutrients analysis (%)
# &1 Crude protein 43.73 44,13 44, 26 44, 40 44,42 44,78
MUK Crude lipid 10. 49 10.53 11. 00 10. 65 11.28 10. 61
B% Carbohydrate 1.59 6.78 12.52 17. 90 22.91 29. 32
JK4y Crude ash 6.65 7.15 7.11 7.25 7.34 7.32
fieft Gross energy(k]/g) 22.06 21.29 21. 34 21.96 22. 46 23.47

B4 ZOR A Y (me/ke or g/ke BPED A HK 45me; BIE R 25mes 44 H Ky 10mg; JLEE 800mg; $h BRIL WS B 20mg; 4 £ 3 Baz 0. 1mg ;72
2 60mg; M E 1. 20mg; 42k R A 32mg; 44 E D Smg; MR 200mg; MR 20mg; 42k F E 120mg; Ik Fy 18. 67g

T2 W BR & %) (mg/ke or g/kg fal k) AL B 0. Smg; AL 1 2mg; B AR Bk 8Omg; B R BF 50mg; S AL 4 50mes il B2 4 10mg; i AR 8%
1 200mg; AL 100mg s B AR — %45 3 000me; ¥ £ 4 15. 51g

Note! ; Vitamin premix(mg or g/kg diet) ; Riboflavin 45mg, Thiamine 25mg, Menadione 10mg, Inositol 800mg, Pyridoxine 20mg, Vitamin By,
0. 1mg, Pantothenate 60 mg,Biotin 1. 2mg, Vitamin A 32mg, Vitamin D 5mg, Tocopherol acetate 200mg, Folic acid 20mg, Vitamin E 120 mg, Wheat
flour 18. 67¢g

Note? ; Mineral premix(mg or g/kg diet) ; KI 0. 8mg, NaF 2mg, FeSO, « 7H,O 80mg, ZnSO, * 7H,O 50mg, CoCl, + 6H,O 50mg, CuSO, -+
5H,0 10mg.MnSOy + 4 H,O 1 200mg.NaCl 100mg,Ca(H;PO,); « H,O 3 000mg,Mordenzeo 15. 51g

1.2 IBHYRAFREE

0 B B £ R A e i [A] — At A, IR SUR AT R BB FR T 3 m X3 mX0. 5 m By 5 N I K 57 A
Hh s LS50 X IR A B R (O 2 AT I SRS ER A . WISR 14 d e BEAL L H AR — B (34. 26 £0. 3T) g\
A et 00 A 5 R AT A AL S0, SRt B AL 4 1) 18 S FRAEAN P L AEAR 15 R AL FRAEA E AR 1. 2m, KR
50cm. FREIAE T 2011 4F 10 A 27 H~ 2012 4F 1 A 15 HAE I ZRME 5 TF 4 XCR BK ™ A R 7B 2= N TR K
FRoH Z G R AT SRR IR AR (16 ~20°C L 3R 25~ 30,3 i A Tme/L Ze47 . pH 7. 5+0. 1. fll/K 7 0. 61./min,
FrhE ISR 70 d.BEK 07 + 00 F1 17 ¢ 30 1 E B MBI, $EMRAT Th Wi . BeMR A5 A0S W AR AR A L 4 K0 SR i i
WA FE A 0 SBCRE IF AR L I K 5 VA AR KR AR AL

1.3 #HFmisk

SR AE A A LG L 24h AR B X A IR AR B0 f TR PR E . g3 DA A e R AL ik B R S
i R AT T — 20°C ukAR b T A f A AR LS 0 A s R TR BE AL R 4 R AB ] MS-222 JRR I FR AR
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W A . SRS DR R KR 29 Tenl, AR RS> B0k 106 0 I 3R B BT BE L IR 0 4h, 3 000 r/min #5.0
10min, 73 & ML PR AF T — 80°C v AR » F 0 5 1L 175 0 2 W8 L T Jih =18  JEL [ 9 5 £ Coly 35 25 DR 2 B U R e >R )
iy PR B 2 0y YRR ) o B i 9% At P IO U 5 08 UL PR 3 AR O % P 2 A A0 T U S 7 8 N T
i VAT o o O T PO A 5o L P T 3R HSTL VST,

R I W VR Wi B JE A g U B R 30min Jim 1 BR GRAH L2 HE M o 43 B 2h T W vk WAC AR — W A L Pk ik
B S8 B ) A B TR L 70 CHE T AR AE — 20°C AR R R

1.4 H&oHh

T A A A RE L TR 105°C T AR H S L OROKZr B i . SR I BILIRE AUk LR B B R TR [l 2k
(2 Tk A A AR 980 TR G 105 5 2 5 S O S 4R 0 (550 2200 °C H /g8 3h il 43 & 1 fil 42 2R FH 4803 A0 7
TR ZEME A Y, O; 2200 SRR A5+ R A S8 5 25 88 1 sl 7 R e 1A (VISTA-MPX, 3¢ [ L B % A4
DTN E o I 3 5- A 5 K A9 TR A 9 B 9 P 5 3 JEORE A 3l A 9 R IR S I e Rt 20 (5 ) 2
E W %A @Y TR 540nm KA Fe R WO RE » BL7E — 58 W BEJE I N (— i OD 7R 0. 2~0. 8 i il N2 PR L
U)o 3 DB Y 5 S AR B4 B 8 S5 (RO JEE OD D) 22 4k 5 & A 0 e D6 2 AR 7 540nm S 1F I ke
W FE AR - A2 AR i AT I SR R b JRORE Y 5

Ls #HEAX HitHZE

B 3 (Survival rate) = 2R S 8 50 /) 4 52 5 f 8 B <100

SGR=100X [ In(Z&KKTE) — In(FI AR TE) ]/ 525 K%L

FE=100 X (Z&RKKE — ¥ tH A H) /R 7 &

CF=100 XA (g) /#& K (cm)

HSI= Ik & / fA& 5 & < 100

VSI= N Ik 5 /44 5 & <100

IR B SR U ADC HEA X

T ADC(%) =Q—FkH Y, 0, % /ZfE i Y, 0, %) X100

IRV ADC(7) = [1— UEkH Y, 0, 20 X ZEEE IR M) /G Y, O, Yo X RFE % 40 1< 100

JIT A 0 5 R ISP 8 = 5 o 25 (Mean = S. ED 3R, 3 LL SPSS 17. 0 43 #r 8 4F A7 5 IR 5 J7 28 43
(ANOVA) , Z 8 R H Tukey Ki 30 7715, LA P<<0. 05 N g EIKF-.

. 1.4 y=-0.002 4x°+0.071 6x+0.627 4
2 —n% 15l ,R:0.9268
;g 1.0
2.1 AR CHO 7k F 3t A £ 4 4 F0 47 RL R A B 520 . .
KRB R A IR LIRS %0 91.17% ~96.67% . & o of
R R CHO KT IREA B M R AL Z RS 1) oal
E(P>0.05) (% 2), TR CHO K B3t 65t FE = | ()
1 SGR #9455 520 (P<<0. 05), 44kt sh CHO /K48 0~ 0 L) :
12060 B 1 SGR K& CHO AP BRI ifi 12 3% b7 (P< cnong
0. 05 {ELJ 4k 4 i £ CHO AKCEI 8 4 () SGR 75 7 F K. i foate o3
FE L2230 12l i A8 Ak ke 38 . FH — vk £ 30 [ 9 48 0 44 SGR 1 fak CHO k-5 8t f1 SGR 5 R

A1 CHO 7]( XIZ i 9& %=,18 % ﬁ)’j i 4 K& iE CHO 7J( 1|Z b Fig. 1 Relationship between dietary carbohydrate
17.75% (& 1. level and SGR of Japanese seabass
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Table 2 Effects of different dietary CHO level on survival rate, specific growth rate (SGR)and feed efficiency (FE) of

Japanese seabass (Mean=®S. E)

T e CHO # i B R AT LR TE LIatES

No. of diet (CHO content, %) Initial weight(g) Final weight(g) Survival rate (%) SGROA/D FE 0
1 0 34.5240.50 45,0342, 37" 91.6745.77 0.61+0.08° 0.3540. 08
2 6 34,3240, 27 53.0844. 25 93.33%+2.89 0.9740. 06 0.5040. 08"
3 12 34.1640. 43 60.37+5. 32> 96.6742. 89 1.21+0.114 0.5540.09¢
4 18 34,1440. 37 53.4242.11% 93.3345.77 1.17+0. 054 0.5140. 04¢
5 24 34.0840. 32 48.52+5.63" 91.68+5.77 0.87+0. 15" 0.4140. 08¢
6 30 34,3540, 44 43.1143. 85¢ 91.6742.89 0.7140.07% 0.3340. 112

T < [ 50 B0l b b B R TR 378 22 57 i 35 (P<0. 05)

Note: Values within the same column with different superscripts are significantly different (P<Z0.05)

2.2 f@¥s CHO K EgFas ki rZm

fiys £ 4> g0 A AR OK 0 ST BAE 72, 7100 ~T73. T30 2 (8] (2 3) . AL A Z M Jo i % 2% 57 (P>>0.05), fafk
FHLZE [ HLIE 5 AR 4y B i 4 BIAE 14.31% ~16.49% 4. 59% ~5. 67 % 4. T1% ~5. 06 % 2 8] . & N hb BR4H =2
A B3 25 (P<<0.05) . BEZ&E CHO KA Fh s M A & 2 S8 0 LT A 3, IR 7E 30 %043k
B KAl B2 S TR CHO &k 0 1% IR 4 (P<C0. 05) 5 fa (4R g 17 2 5 ) 2 05 b FH)E T MR a3
JE7E CHO &8 120411k 8 5 KAH (P<C0. 05) s B & iR Rk CHO K- 5 TH i« B 4 3 5 7 45 Ak B4 o #85 5

ZA% T XTI 2H (P<<0. 05)

£3  {ARH CHO K F 348 & & KR 5 8% M CEI{E - frifE2)

Table 3 Effects of different dietary CHO level on whole-body composition of Japanese seabass(Mean=S. E)

CHO %+ K4y LA HELAR Wi Y ix
kT 5 NO.
CHO content( %) Moisture (%) Crude protein (%) Crude lipid (%) Ash (%)
1 0 73.7540. 55 14.3140. 032 4.5940. 09 5.06+0. 08¢
2 6 72.7140. 41 15.500. 08> 5.0240, 07 4.86+0.01%
3 12 72.86+1. 21 15.74+1. 16% 5.6740, 174 4.7140. 04°
4 18 73.4040. 06 16. 470, 40° 5.3040, 17 4. 8340, 05
5 24 73.7470. 33 16,2341, 142> 5.0140, 15 4. 88+0. 06"
6 30 73.0540. 07 16.49+0. 68° 4.7640.16% 4. 8440, 09

T« [ 5 B0 p b bR B R R 3608 22 57 .35 (P<C0. 05)

Note: Values within the same column with different superscripts are significantly different (P<Z0. 05)

2.3 {Afd CHO kExFEf ADC B30

kL CHO 7K SF- X 0 1) ADC 528K . 76 45 4 B 47 B 35 25 55 (P<<0. 05) , Fifi#s CHO K7t
TR B R ADC 856 ETHE TR R O, b 6 (30Y0O dH PR ADC Jy 42. 24 %, 2 B A 41 v 1 B
fIRAA .4 (18 Y AT ADC e - 3K 8 T 53. 17 % . i 3 1 T Ho A 4 4b #EZH (P<<0. 05) s il tp 2 (1 i (1) ADC
B TR TRER S Sk T CHO K-k 600 B 5 X e sk v 2 (1 ) ADC 8 3 0 i 4l (P <<
0. 05) , 4k &L 38 Jin bkl b CHO 7K, 8 H R A9 ADC TG & 3 22 5% (P>>0. 05) , 44kt vf CHO 7K 30 %0 i, 28

A 2 UL T AR R 2 35 R B (P<20. 05) .
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x4 @ARH CHOKEI & ADC B R0 CF 34 H £ ARk 22)
Table 4 Effects of different dietary CHO level on the apparent digestibility coefficient (ADC) of Japanese seabass (Mean+S. E)

CHO & i Ty 5t HAEH
a5 NO.
CHO content( %) Dry matter( %) Crude protein( %)
1 0 42,4441, 85 86.630. 23"
2 6 45,1142, 68 88.53+0. 54"
3 12 46.53+0. 00 88.84-+0.02°
4 18 53.17+1.56° 88.520. 35"
5 24 46,1443, 540 88.37+0.77"
6 30 42,2441, 410 86.530. 45

T < R 95 b b o B AN [ 3 7R 22 53 i 35 (P<C0. 05)

Note: Values within the same column with different superscripts are significantly different (P<Z0.05)

2.4 fA#H CHO /K3 & & 275 F 1R AR 0 %2

Biti %5 TRk CHO 7K T v - it 40 1) HST R4S 4 22 1) 22 5 1 25 (P<<0. 05) . R B H B i LAY a3 (3£ 5) 5
Lrak T CHO JK R 30 Y0 mt, it ) HST 3k 21 e K AE . H 8 2 & T4 BB 40 (P<<0. 05) 5 CHO 30 %6 41 i 411 ()
VSI & T CHO 12% 41 (P<0.05);CF fE& 2 R MA EME B E2£ 5 (P>0.05),

F5 (ARH CHO KFxF&ffa HSI,VSL #1 CF B &I C7- {6 bR 2)
Table 5 Effects of different dietary CHO level on HSI, VSI and CF of Japanese seabass(Mean=+S. E)

CHO & &
i kRS NO. HSI (%) VSI (%) CF (%)
CHO content( %)
1 0 0.7540.15% 7.1941.17% 1.38+0. 11
2 6 0.84740.01 8.18+0. 35 1.4440.04
3 12 0.8540. 08 6.77+0. 55 1.39+0.07
4 18 1.01+0. 16 7.1340.18% 1.39+0.08
5 24 1.20£0. 26° 8.05+0, 22 1.4740.03
6 30 1.57+0. 14¢ 8.584+0. 82" 1.46+0. 02

< R A8 bR B AN [ 36 7R 22 53 3 (P<C0. 05)

Note: Values within the same column with different superscripts are significantly different ( P<Z0. 05)

2.5 fA#H CHO /K F 3 & & I i 45 45 7Y %2 1

ARBIEFEEAF T L3 HP R 0 o R R L H I =R A o ) 4 R AE (4. 70 ~10. 46) mmol /L. (2. 24 ~
3. 91 mmol/L (2. 44~4. 71 mmol/L (3 6) , Il iF #5454 19 2 & B & Dk CHO ZKSF- (9 78 S 30 |
TH a8 CHO K- 30 Y0 falkHAH 35 B B KA, I B3 R 1 0.6 %0 12 X0 4L (P<C0. 05) , H i = iR\ JIFL [ 2 7 it
TEAA LI 2 2 8] 25 5 1% (P<C0. 05) , S 30 H 5 1M A 28 AL 48 5

2.6 AR CHO 7k F 3% FH 4% IR | BIL#E IR 0 4% B2 4% BB 75 7 O =20

TR RN CHO S 2 38n 1 A I & & (P<<0. 05) , Bl & fal kv CHO AP 19 i RS 3 & 52 B2
BFE EIHRTFRMEEGR D BAEEE T CHO KPS 18 06 Wb ik B 5 K o [7] JFF A AR L o UM JBL 55 k75 B
f A N & A D FE A S A 2 IR TG B 25 R (P>>0..05) . Bl Ak CHO ZKSF- i T JIFIE HK 3%
RIS ETHE T RER S (B S5 4 2 (8] T 2 3% 722 5 (P>0. 05) .



52 wwolk B 3 R %35 %

6 {E#H CHO /K F x4 fn#% . H i = 85 . BB B B2 /Y 5 M CF {8 - bRk 22)

Table 6 Effects of different dietary CHO level on glucose, triglyceride and total cholesterol in serum of Japanese seabass (Mean=+S, E)

CHO & 1M 4k JIFL ] H i = g
a5 5 NO.
CHO content( %) Glucose(mmol/L) Total cholesterol(mmol/L) Triglyceride(mmol/L)
1 0 4,7040. 05* 2.24+0.69° 2.44%+0. 69°
2 6 6.52+1. 37 3.0940. 342 2.66-+0.30°
3 12 9.794+1. 53 3.5640. 33 3.1940. 20
4 18 8. 8942, 23b 3.4640. 48 2.8840. 46
5 24 8. 344 1.012 2.7740.16% 3.9740. 42%
6 30 10.46+1.01¢ 3.9140. 38" 4. 7140. 46¢

V< SRR o A R 7 2 5 3 (P<<0. 05)

Note: Values within the same column with different superscripts are significantly different (P<Z0.05)

F 7 {A#TR CHO 7K F 3 &5 & BF 4 IR | AL#E I F0 BT A HK §F 1 89 % M CF 2498 4R 2)
Table 7 Effects of different dietary CHO level on liver glycogen, muscle glycogen and the activities of hexokinase(HK) in the liver of

Japanese seabass (Mean=®S. E)

CHO & # S 5 JULHE S5 O il
kRS NO.
CHO content( %) Liver glycogen(mg/g) Muscle glycogen(mg/g) HK(U/g prot)
1 0 10.7243.51¢ 0.39+0.18 0.84+0.05
2 6 18.4647.01" 0.73+0.15 1.0240. 40
3 12 21.70+4. 02" 0.5240.03 0.98+0.41
4 18 54.13+3. 65¢ 0.63+0.21 1.4240.49
5 24 50.40+3,79¢ 0.59+0.16 0.89+0.18
6 30 50, 1341.19¢ 0.7240.08 0.9140.08

TE < [ 90 B0 b b b 2 B R R 3878 22 57 i 3 (P<0. 05)

Note: Values within the same column with different superscripts are significantly different (P<Z0.05)
3 tig

A AR CHO & 82X 1 28 4 K52 e iy F 58 vh L S0 96 i 2 45 A0 55 Re i ARDkE | i 7 kP i CHO (1)
4K s T A 20 R 195 25 R R RE 00 85 o BRI 3 s ARk v AS TRD 88 R A T L 481 T 2 3 R 1 £ 28 A K R
BRI AR I 22 5ok Ie w1 26 %0 CHD RN FHRE ) (B85 2004) . A S fa)RL Ry 55 A 45 i il kL, CHO 9 2
R TR AF AR R RS T SR A R D R D i 0O (A i RS e B T S A R R M . AR,
PLEKVERE N CHO B FZRE, Y CHO /KF-H 0 B hnE] 30 %t 6.1 FE F1 SGP #B 2 BL5E LT+ E T %
ke I CHO ZKF- 12 %6 1F , FE FI SGR AR 35 21 die AE w8 B 4RDRE Pl B CHO ZKSF 1) LR f 0 2 K
X 5B JEt (Al-Asgah er al.  1993) K PG¥EEE (Hemre er al.  2008) BB I (R 4% 201D
WFFE L AL, 24 CHO K-35 5] 30 %6 A o 2 il 5 40 0 A 4, 1 B B8 f 9 CHO K 19 ) b} 25 BRI 1 2%
A KR FIVRDBE R 2% (Wilson 1994 ; Furuichi ef al.  1980;Singh eral. 200647 ##4  2005), A%
SR S H 1A o B A5 A A KA Bl CHO KSR 17,75 % (B 1) x5 B GRE (4% 1993) L F 6F (K
BIB%  1998;Lee eral. 2003) ffifa (FRELIE  2010) W& CHO BRI A fr 2 5 . I 2% S ol fig 5 fafk M
B IS AT 28 S SR B PR 8 K AR AT OG0 — BRI TR I 8 0 T 7K P o A0 K A ¥ 7K £ KX ) )
FHRE 758, B M 2 Bk 0 28 Lh R B P A0 S 0 R B BB ) i (Wilson 19943 Hemre ez al.  2002), faff
THAL R G 45 F PN T BB Bl A 4K K 0 AN W7 58 36, 25 R 0 0 I AR AR il Rz i &, ER IR F R,
1 25 10 T AL TG 3R 1) T BE 45 R % T SR AR Ak & A 38 R IR T (B RO AE S 2010),
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BE— 8N CHO f kXt i 3 A K WA 52w, {5 2 52 i a0k 9 o9 R 48 B 9 AH G T & (R 5t - 45
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