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Effects of dietary Chromic Oxide and Possible Use of the Animal By-product
Mixture as a Dietary Fish meal Replacer

Hye-Kyung JANG, Im-Ho OK and Sungchul C. BAI
Department of Aquaculture, National University Pukyong Pusan 608-737, Korea

This study was conducted to evaluate the utilization of animal by-product mixture (ABPM) as a dietary animal protein source of
fish meal replacer, and to determine the effect of dietary chromic oxide in growing rainbow trout, Oncorhynchus mykiss. ABPM is
a mixture of five anmial by-products such as meat and bone meal (MBM), feather meal (FM), squid liver powder (SLP), poultry
by-product (PBP) and blood meal (BM) at a specific weight based ratio. Diet 1 and 2 were formulated on a isonitrogenous and
a isocaloric basis of 46.5% crude protein and 16.7 KJ/g diet; diet 1 (WFM 100), 100% of the animal protein source came from
white fish meal; diet 2 (ABPM 40), 60% WFM+40% ABPM as the animal protein source; diet 3 (—Cr), commercial diet without
chromic oxide; diet 4 (+Cr), commercial diet with chromic oxide. After eight weeks of feeding trials, fish fed diet 2 had a
significantly lower body weight gain (WG) and feed efficiency (FE) than that of fish fed the other diets (P<0.05). When comparing
diet 3 with diet 4, no significant differences were found in WG and FE (P>0.05). There were no significant differences on condition
factor, hematocrit level, serum phosphorus, bone phosphorus, whole body phosphorus, and bone ash among fish from all four diet
groups. Fish fed diet 4 had a significantly higher whole body lipid than that of fish fed the other diets %P<0.05). These results
indicated that ABPM could be used less than 40% in growing rainbow trout with a sufficient period of acclimation. In addition,
the 0.5% of chromic oxide can be used to determine the apparent digestibility of the nutrients in the feed without any adverse effects
on growth and body composition.
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M = oA A3 A7 B2 H3 gled, FX7 $ol9 Yol
A P8 AEE 2 $FE (Luzier et al, 1995; Song et al., 1995;
HT o {AFe AAAFHRZ ujd 25%4 F7HSIA gleH, Bai et al,, 1997), Chinook salmonol A $-E & (Fowler, 1990), 1}
o] 3 ¥4 oF7t AA F7t9) 26% - AAEFE ) (Hole and d "igols) FAFoldM B SETE, EFIE £ SE
Oines, 1991). =3 Fa1&0] AAY 4 2 A% wHe £9 59 B84 ALE 9 (Gallagher and Degani, 1988; Watanabe et
3 AT g 2 3L A% Fot FA4 ok 2 & al,, 1991; Rodiguez-Serna et al, 1996; Lee and Bai, 1997), 23
24 2429 AAFAYRBoE o]Fee ZAhsn QlojA F BadA g8 oAty §2E, #AY, $2F 9 staRs
48 FEdHe d8oE AAZTE FFAY Zled gt B9 E¥E (Kim and Bai, 1997)°] oJ£& tAldto A4+
8 Mg 43& Fi 31tk (Rumsey, 1993). Jon 2o Holch oYz diFy, TIFHY F9 HEA
Folratae &4 Ay Aule A AH F 30~50% ATZE AEYEE o] ¥ + g B2 HA T (NRC, 1993; Pongma-
AAH FA 4% Fos} g FoJArE AUFES A& F neerat et al, 1993; Belal and Assem, 1995; Kaushik, 1995). 53]
ZARE e FAlold. 283 AAAZCE e 4Y4 4 SEA dE A5HEL DAY A ojnicit Ao MR
At o) Fodddozs olgHolA &1, AR AYF 71 & ¥ ST, FAM, FFo] B ¥ ofe EA " A
& AAgT Ao 2y AT oA FIFFAY oY o BRY 9 o]&& T3 Fof (Fowler, 1990; Kikuchi et al,
YF A2 A8 FFol B AR 1AL A e 1993; Luzier et al, 1995; Rodiguez-Serna et al., 1996) @] A|A
Atk (McCoy, 1990; Rodiguez-Serna et al, 1996). S3|, o & auteloll A ol g ALE S o] &3 ARUAFY AF L A
50 e 29 o] &-# (bioavailability) & o} A9 2y 2ol @3 A 8wE [P Fo Utk
%3} (eutrophication) & Z# 224 (Watanabe, 1991) 3L dukdo g Al g U4 2318 A e odF 71A Ui
Ao ZHAA A ZAANHIL UAA, ojE GHAL YA & o] 451 Sl ols W B I wat A AFAHY
e dYHez 431, 71He] HH FFo ¢AH Y ZENo g Yegs T A ofFd g3 L3HAY F401 <
Yo7t £309E 3438 &5 e ol U gLy AL He 27139 A ES AREAZ3o AL b # § o
of @ A7t ¢ "ag JHol g BoA J5dle 23888 23 e B3 4ol € o]&Hx
g4 o8 948 53 oESs 4% dAgs e TEA At (Nengas et al, 1995; De La Noue and Choubert, 1986).
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a#Ed HZ 1099 ARE YFeN F7|T LFE A3AEY
Age EAE A7 AFARHL AT AR AEEHE
o] Holyt A3o)EF (Y,0:)0l vt HCl-Souble Ash% 2 (Sugiura
et al, 1998) AH&3a U

meA B dT7E §TE, $EE QAGUAE SHFRAE,
RS o8¢ 54 7HF EFRAE (ABPM) £ AFeo ALz
AEUA oA e AL ALRY 488 FF o o] &3lc A
EEAQ A3 g A7pt A3 vAe ¥ 8% A8E &
a7 A

Mz oy

1. 8o U Atgaa

A¥ole A& o5 dojFelM 7ML & 2gBEY A7) F
A7 %o (Oncorhynchus mykiss) & A&7 &85 YRS
FYAIRE FHAM 157 GHALS g HT T A HE7IL 4
8 U5 F 857 AN

QUALE F R 4534 BEFFA 211023 g 724 £
AgE (4% 60 L) 300t F48o 4 APTE
o2 229 WA sy AIRE oA FY 45~4% (DM basis) 2 1
433 FFHYT, F A 45T ARSI u&E HFTA
661039 AAFE TUY AETUAAN A3ty 20 vlal¥ &
£33t 2 AP TG 2 wE o Z YA AR E oAFY 24~
4% (DM basis)2 1 ¥ 2 3] 334 4 4d¥5ze ¢8d9
FA2H o2 £ Alo] ES AXEt RPLES | ¥ 2~3 §
W&yt 487105 £22 16~20CH1, FFEENLE
7~9 mg/ o},

2. A8 AME

¥ AL E AParge 2RSS dPAAEE Table 1 o Y
glen, AT EFRAE (ABPM) A Zo A" A4
o] AR o ojnjiiAt EHAE Table 2 ¢ 3 o Vet

2 AgAgoA audde FEH0Z EFoF (White fish
meal, WFM)3} 47135452 (ABPM) S A EXHLZ dIF
u} (Soybean meal, SM) % £FF9 Y (Corn gluten meal, CGM)
& A5 9 ABPME S EE (MBM), $EE (FM), 234
#2 (SLP), 7}a#4% (PBP) € 8% (BM)E SAH &2 &Y
o] Azsgt Bl BT 40% oJE AT A8 & Natio-
nal Research Council (NRC, 1993) #t&d| A% zuwd &
T 465%, 1A AUAE 167 Ki/g (protein, carbohydrate
and lipid: 167, 167 and 37.7 KI/p 22 FY3A 259 FA
AEAEE O 2o AR [=EYAET (WFM 100) ; AME
2=40% SEWAT (ABPM 40) ; AHE 3=AHAETF (—Cn) ;
AR 4=AYAE405% Cr0; (+CoTF. FFIAEYL Wheat
meal, AP a2E LANNHE AL RT BN EFA
o 2oL EFAES NRC (1993)0] &3 g & "
Az712 ¢ERYg g Ee F9F 2489 Cn0:E
H7BAY #718 A 41 A g8 Az 2 FEA YA

EEAEE 44327 1 mmY SieveE2 LEA A F, TEI}Y
—20Co ¥E HFAHUN ALE3A

Table 1. Cm;lposition of the experimental diets (% of dry ma-
tter

Experimental diets

Ingredient
1(WeM 2(ABPM/  3* = &
100) 40)  (=Cp (+Co
White fish meal* 50.0 300 - -
ABPM’ - 19.3 - -
Wheat meal® 200 202 - -
Soybean meal’ 30 20 - -
Corn gluten meal® 115 122 - -
Yeast 1.0 1.0 - -
Vitamin premix’ 30 30 - -
Mineral premix" 3.0 30 - -
Fish oil (squid liver oil) 70 13 - -
CMC (Binder) 1.0 15 - -
Chromium oxide 0.5 0.5 - 05
Proximate analysis (% of dry matter basis)

Moisture 107 113 168 101
Crude protein 484 478 535 535
Crude lipid 114 114 15 73
Crude ash 105 102 160 141
Phosphorus 2.1 11 33 2.8

'Feedstuffs not mentioned here are the same feedstuffs as the
domestic aquaculture feed companies are using currently.
“Commercial extruded feed without chromium oxide.
3Commercial extruded feed with chromium oxide.

‘Han Chang Fishmeal Co., Pusan, Korea.

’Animal by-product mixture of the following ingredients at the cer-
tain ratio based on its dry matter: meat and bone meal, feather
meal, squid liver powder, poultry by-product and blood meal.
*Young Nam Flour Mills Co., Pusan, Korea.

’Sam yang Oil Company, Inchon, Korea.

*Dae sang Co, Pusan, Korea

*Vitamin premix (mg/kg feed unless indicated otherwise): vit.A,
30001U; vit.D3, 2400IU; vitE, 120IU ; menadione sodium bisul-
fate, 6; vit. B1-HCI, 15; vit.B2, 30; vit. B6-HCI, 15 ; vit.B12, 0.06;
vit.C, 300; calcium pantothenate, 150; nicotin amide, 150; inosi-
tol, 150; d-biotin, 1.5 ; choline chloride, 3000; pancreatin, 12.5.

“Mineral premix (mg/kg feed): MnSOs, 320; ZnSO4, 270; FeSOs,
750; CuSOs, 60; CoSOs, 7; MgS0s, 17.25; K,SO,, 212.24; NaCl,
51.88; K;HPO,, 136.09; NaSeOs,. 0.013; KI, 0.15.

Table 2. Proximate and phosphorus analyses of the ingredie-
nts (% of dry matter)"

Ingredient Protein Lipid Ash Moisture Phosphorus
Fish meal® 685 100 171 44 31
Meat & Bone meal’ 555 180 230 42 40
Feather meal* 887 82 35 98 12
Squid liver powder’ 512 206 66 101 1.7
Poultry by-product® 680 167 151 36 20
Blood meal’ 905 07 23 8.2 0.2

'Feedstuffs not mentioned here are the same feedstuffs as the do-
mestic aquaculture feed companies are using currently.

*Han Chang Fishmeal Co., Pusan, Korea.

3436’Ewha Qil Company, Pusan, Korea.
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3. o 23 ¥ HEEY

A48 23 F, 548 (Weight Gain, WG), AFEE & (Feed Ef
ficiency, FE), 8lvlEZ 2 E (HY), ¥ 2% (Condition Factor, CF),
Aolal Yy, a3 AR, 9, 8 € HojAu o HEE
ZAberg o,

AREZAL 2 F HA22 4R &E S 98 MS-222 (100
ppm) 2 wHAA AA FAE FHY v AT gFele A
A4S 93 4 29 vy 492 FE3o mREFRA
AYE ¥ HolEAYEE micro-hematocrit method (Brown, 19
8002 ZAsH T UNAAEF APAE 2 AojAY R ¢
gz, ZaNAL Kjeldahl 24 A FH (NX625), X%
& Folch et al. (19574, 238 A4 ssigoz 7tz R4}
ok 2z Abg, @, w2 AojAW 9 HEL2 Chen et al.
(1956) el ojste] £4 st} AL 49 obu At £4L wa-
ters HPLC system (510 HPLC pump, 717 automatic sampler, 996
photodiode array detector)& ©}-83}4] Pico-Tag§ o2 #4384
I 4238 g9 2d: Column size 3.9 mmX300 mm, Ab-
sorbance 254 nm, Buffer flow rate 1 m¢/min, Buffer A 140 mM
sodium acetate, Buffer B 60% acetonitrite

2+

4. ANz

ZEAEE Computer Program Statistix 3.1 (Analytical Soft-
ware, St. Paul, MN. USA)Z ANOVA (Analysis of variance)
testS AA3 A2 FA3A (LSD: Least Significant Differe-
nce) &2 ¥t {4E& AL

Zn} of pEt

2 49 A8H o2 BEY ARUSY U 29 29
4 FgFe oo vH 2L 2 &
FHAEE fAdgen, $RES g8

}

N

>
ofulk it ENZAF AF omiide §IXEY AY Histidine,
Methionine® Threonine, +E2+9 74 Methionine, 2.3 o] 7HE
9] 7% Histidine® Methionine, 7}& 3412 ¢ 4% Methionine,
8E9 79 Tryptophan©] At (Table 3). o|& 43 B 87 ¢
o] AIRYPES E¥dY F4 A B3 EFE (ABPM)E Al
G F R glAL 40% A AEE AF ) £
guldel Az o] AL dWAFT Holuct T o3
B7Hd & gles), ot g3 25 2 A By
olfre] A% APz & JFE Fo (Murai et al, 1984).
¥ 2t A2 gy dde] A 2358 2 A o8& (Bioavaila-
bility) & 7t 3T, AME, BE 2 &4 FHF o 82l 94
AFL FS £ doemg o] BE QEX A5 ©¥de] AL
23 & o nggolel 3l T2n ol wild dixdes
ol g 7t TEA ARYEL FF ¥ dFotuxt F
1 £ 20 o4 AF opreits 21 §loA o]ES o
Aoz 2 ALggte R Boe o 71Xy dA A59ES
ARG v &2 HolAM A23H A ol FTBRAT B o]
yet 4 A2 9 ZHE &8 5 Vil AEdES £

Az o2 dAE Mo A A5 d4EF dvst g8
23 o]t} (Rodiguez-Serna et al., 1996).

8 F719 A 4EAHE Table 4 o YEHIAY. AHE 2¢ &
AT vE FAE (WG, %2)3 AL25& (FE, %)0 $932
2 99kt (P<0.05). ol HolEdTAg oA FYAET} o &5 %A
7] B AR 3% 48] AFEAF o) 953 o, A
©a gako] FUAR R Yol JHF FFe YoM AR 37
4o Hl3 HEol A Aoz AFHY, AR 19 HF FFo] ¥A
UEhd o]fe B AN AFE 24 7HF FAEFEY oY
Ao do] o} H} W§t7] E Q Aoz AgEM,

oAl AN A3 HrEIFYEE BE AFTTER $93
2o 7} glo) (P>0.05) 37~39.5% & YJEFEH o] Alexis et al.
(1985)9) FAM Fojo oA 32~42% W99 Bug §AF 3
o EE Agest AZgd Aoz gadd vuEe Alg 27
& A7 Hd] feFoz =3t (P<0.05).

Table 3. Essential amino acid composition of the ingredients
(% in ingredient)"
WHM? MBM® FM* SLP®  PBP® BM’
Arg. 405 316 320 194 322 254
His. 230 104 135 097 284 437
1le. 092 0.79 298 2.10 133 0.85
Leu. 207 1.78 567 3.40 287 11.38
Lys. 1.95 1.68 233 3.01 287 7.67
Met./Cys. 1.03/0.36 044/0.20 0.86/0.05 0.70/0.23 0.78/0.02 1.12/048
Phe/Tyr. 1.10/279 1.13/0.69 2.54/1.01 1.44/0.59 1.39/034 491/0.70
Thr. 2.09 1.60 3.70 2.66 232 5.80
Trp. 0.13 0.11 1.05 0.832 0.38 0.05
Val. 1.67 1.57 497 295 2.14 830
Total 2046 14.19 29.71 20.81 20.5 48.15

'Amino acid content of ingredients were analyzed by Pico-Tag
method in the laboratory of National Fisheries Research and
Development Agency, Daejun, Korea.

*WFM=White fish meal.

*‘MBM =Meat & born mea.l

‘FM=Feather meal.

*SLP=8quid liver powder.

‘PBP=Poultry by-product.

BM=Blood meal.

Table 4. Performance of rainbow trout fed the experimental

diets'
Diet WG (%) FE(%) CF' Hematocrit
1. WFM 100 345° 88.6* 143 370
2. ABPM 40 272° 68.4° 1.35° 380
3. - Cr 355° 76.8° 1.30° 39.5
4. +Cr 346° 78.6° 1.31° 39.5
Pooled SEM?® 13 2.8 0.02 0.6

"Values within the same column with different superscripts are
significantly different (P<0.05)

*Weight gain (%)= (final weight - initial weight) / initial wei-
ghtX100

*Feed Efficiency (%) =wet weight gain (g) X100 / feed intake (g,
dry matter basis)

“Condition factor=_[{wet wt. (g)/total lenght (cm)’X100]
SPooled SEM=SD//n
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Aol g YutAR B4 AFE Table 59 YEMAAT § 70
AR AR F, FE Y 2ad 3 BE AETRY $9F
Zol7t AT (P>005). ZAW FFL AR 10] & AR T
HE ooz Egtth (P<0.05). 2 AR 2, 3, 43dle &
a7 QAT (P>0.05). o149 YWAHEZAL AHHA 244
8 9L wed, T9F Tl A S wel oA zAo]
2, A58 5 $ed w2t aA 9% w1, AF F
A AT g A gFe Fieh R A, @
Bd 2 273 Fda w3 Fe Holt (Murai et al, 1985). L
Ay FABRGE ofHe) AR L AR FFF, AR WiE) 7
# 2o Jg&g uwretl (Zeitler et al, 1984; Nandeesha et al, 19
95) oA el 24 F ZAe] /M B d¥E ¢E0 (Pongma-
neerat et al, 1993; Belal and Assem, 1995; Zeitler et al, 1984).
AE 19 AoAY ¥ AA #FL oFy /HF 2 BEF A
e 9do] g3 w3 zFo AL dojxIrz HER
H4EE o)8T AR 29 AARA: AFdT YT EARE EY
F 9e dAe) U&E AR YT BF oA AT A
e v 3 2 32 FFd e #AE BYL oe
Shimeno et al. (1995)9] Yo| APA B} dx] 39t}

H2 oAtz A 2 Q& F£HLYY FrUoeE EAA
H1 gloA o)F £o]7] st TR oy Adud g Al
AEE NEEe] A0 YL E017] A A7 £33 JYsHn
9L th (Belal and Assem, 1995; Luzier et al, 1995). A &4 A84¢
EL AYsin 737 43 AFER Bo] o83 oA 2
B ol gAYeE o AB8AY AR o] o §H &} (Wa-
tanabe et al, 1991; Law, 1986; Pongmaneerat et al, 1993). &1}
ol & 53] dFute A$ AR o] FiE wat 4%
&8 Z7) dYolE HHFL A EA AEYY AR YA & F7t
of whet Fase EAA 3 ALEW Phytin 2 9429 2888
Adsle Aol gouy &3 dA FAA He A9 FH}
Phytin@ o]} A Foju] &3 2 2871 do] YA g3 di-&
HAse] £33 098 don £ AR I gE T
Aol o] &g & A% AZde EAM] AA Hol 4 (Belal and
Assem, 1995; Ogino et al, 1979). 8 318} AL T4 F9] HoiA,
g wol o 2w HEL Table 69 YERSIEY EE AR
T f9F A Zol7t YA (P>0.05). 22 £ AHd o &
H 24 T RAEEL §IES Addae IR 2 9y @

Fo] ool uj3] Rtk (Table 2). T2 £ AYPA o]&

Table 5. Body composition of rainbow trout fed the experime-
ntal diets (% of dry matter)’

Diet Moisture  Protein  Lipid Ash
1. WFM 100 68.1° 48.9° 4923 6.9°
2. ABPM 40 70.1% 540 33.3° 79
3. -Cr 71.5° 58.0° 317 8.3
4. +Cr 70.1=* 534 32.1° 7.7%®
Pooled SEM? 0.5 1.3 23 0.2

HI e 4 71F RAEEL 9 2 53] A9 §o]
HZF Eo} RAUAE Yz LA qYgad AL F
ArA 2 AHE3A B2 24 (Ogino et al, 1976) AFEW RIS
Aok & 4 91o]A (Shimeno et al, 1995), vt FAALZ 9 2L
gRAANg FFA 2 2 § de @fFolg4Y At ¥
AxHE 37 59 FAEE 245 sle AT

2 AgoMe A 438 534 e o453 e 4%a
B9 A7t A7 oW JFE FEA Ygotrr] H3%tyo
APAEY d8aES AU dAY FL HeA g 8 F3
AL&E A A8AE 05%9 8T Hvle AR 93 F4
Aoks B ojUEt HojAY YNAE, R L W =27 F9 AH
38 dFAE 9L FA G4 (Table 4, 5, 6). dwrdoz
AR g G%A A3E FHAE AR ol olEHR
= olg We ¥ 3 deof vt 3A HFHY ¢ A=
U £ 932 e B4 FEY g wE gL oy
+3 EAHol AN A oAFo g} AsHAY F57 ¢H
€ F2 749 AREAR AAES AE] A7 & F ol &
HolA 3dte 2388 A v ] 4 o &HL 3
o} (Nengas et al,, 1995; De La Noue and Choubert, 1986). L&
U A7 FE AF A g oA nXE AIA TP #
&tod o EHo| A|7] Ho] kgt ole] FY ATVt Wif ¥ g
Aok £ dgdNE FAME 432, A3 FS 4T R
AojAe] QutEe] A3 X ot AR FYL9 23E
Zz3d) 05% o A3AE Hrle WUE BA} gleRez 4G
o 2213 GolAlz ARYEY HEEHA 42 459 944
9 AE7EE FAL oF9 AR %S £ WFAE AxA
de FUa9 YA ol &4 (bioavailability) ¥ o8 ALZEEY &
& 9FE vAA HEZ JYHOR oFY YU¥L 8 7F
& F& AL & U TIFYA Gl FALE A SlolA A
golHol & Fa8 Aglolt} (Gomes et al., 1995; Kaushik, 1995;
Nengas et al., 1995).

B Ay Ads TR $o] Algd ojfddd dxgez &
ZANZHAEREY o] &2 40% FF oFAA 3t
gEx Agage A4d 2 AojAly AN Re dFE FA o
gtonz Agu FYi9 238 FH 05% 9 32 F At

Table 6. Phosphorus (P) concentration from whole body, se-
rum and bone of rainbow trout fed the experimental

diets'

Bone Bone
Dit  phosshons phoshorus Phosphorus  Ash.

(% DM) {me/100 nt) § lipid. (% lipid:

rec DM)  free DM)
1. 100 WFM 1.5 311 108 50.5
2. 40 ABPM 13 30.1 11.1 50.7
3. —Cr 1.5 270 83 523
4, +Cr 1.5 311 9.5 519
Pooled SEM? 0.1 44 13 04

'Means of duplicate groups ; Values in the same column not
sharing a common letter are significantly different (P<0.05)
*Pooled SEM=SD/}/n

'Means of duplicate groups ; Values in the same column not
sharing a common letter are significantly different (P<0.05)
*Pooled SEM=SD//n
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€ EdE A7 952 2AFUY 283 g FAME
o o) FF tE ArdY 7t EReR uide] AL FB
AZNAY AERAELD 2& H7HAE AR ZH 40% o3
o A7t 7hsd SAZe dF A7 HuhetopAl

(] %
£ dFe FAME 259 o HAASHORA SEE
(MBM), $E8 (FM), L ANNAE (SLP), 7224 (PRP) 2
& (BM)E M &R &8l AZT AEUAF (ABPM) S

A et ALEY o9 WATIEAN S ZARIE ALY 43HE 2
Aol o]&3le AXREAN Cr0s 717 A% vAE Qi
3 ARE dux ANSAY 2 ¥Ry Fddgezs
FAgm AR 0 2 BokolE (White fish meal, WFM)3} E47F33
AERE (ABPM) S dEA o et EFFdE S 4319
ot AlE 13} AlE 29 A}E+ National Research Council (NRC,
193450 SA 2o FFL 465%, 7HA AHAE 16,
7 KI/g (protein, carbohydrate and lipid: 167, 167 and 37.7 Kl/g)
o2 598 2ol FU AFAIEE ArE 1 (WFM 100), ALS
2(ABPM 40), AFE3 (3UAE (—Cn), AR 4 (B YAIE+05%
Cr0; (+CD)2 47HAE A8

AF Azt QujALE 3 FFEA 21g2 029 X E 30mt 4
B o2 229 wX|de 453 AASEFE AFETI) H&@
HEHFA 68+£03gY AARE 5YF ARETWAM Ao 20
vlg¥ 2 wrE AUl sto 457 AMSEHT 8 F3 AR FF
¥ A2 28 & XE Ag7d g3 38 (WG, %)% Alg
4 (FE, %)° #oddcz 23uth (P<0.05). oA iy
47 duiEzEre JARFTA F937 AT (P>0.05).
Holx] dwrAdE B4 Az £¥ ¢ 2udd §FL BEE Al
T §93 o)zt et (P>0.05), AR 19 AW $ha
< g AgTd HE fodez F4th (P<0.05).

oA ¥RTE ALE 27} T ALE T vlE foFHoZ &
okeh (P<0.03). B, W 2 AojAe < &3 ¢ wol 5P fete

RE AZ7 v«lﬁﬂ ZFo] 7t %I%M(}»oos)

FdrradY Asags A7 AY L HksA 41§ F7
A58 d3) AslaE 0.5%4 857 7&7}% A 4L A
Aote # ol HojA o UNIAE A L W 23 Fof Ay
fiHS- g 9FL FA gt

£ A48 A3 ZAN 4o AW AE9HA gaYez 2

ot JN

ENNZTHEAEGZEY o] &2 40% FF olFA 7tsdtttn &

SHY ARAEL 4T 2 HojAl g ?—l Qi geg FA F

doB2 ALY YUY 43E FHA 05% o 43I E A7t
£ g9 A7 g BYFAT
ZAtel =

£ d4e A7 EAIG ol gt g7y, &

G FAES
el

AU HFAYNLAT4A (EROS A9 F3RGE 3

FHZALNLE SR A Do dste] £YE AHE o
of ZA=HY .
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