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ABSTRACT

The objective of this study was to determine the effect of different pregnancy stages on the eating and ruminating behavior of

Hanwoo heifers (Bos taurus coreanae). A total of twelve Hanwoo heifers were divided into four groups depending on pregnancy
stage: C: before pregnancy, 9 months old, T1: 3 months pregnant, 16 months old, T2: 6 months pregnant, 19 months old, T3: 9

months pregnant, 22 months old (3 replicates per group). Concentrate of 1% of the body weight was fed to them. Roughage was

provided at ad libitum to all treatments. Our results revealed that the intake of roughage was the highest in the T3 group (at 3.68
kg) and the lowest in the C group (at 1.02 kg, p<0.05). Total intake in the order from high to low was: T3>T2>Tl>C
(p<0.05). The rate of dry matter intake compared to body weight (DMI/BW, %) from high to low order was: T3>T2>T1>C
(p<0.05). Eating time, ruminating time, and chewing time were the highest in T3 group (p<0.05). Resting time was the highest in

C group (p<0.05). The number of bolus and the number of total chews were significantly higher in T3 compared to those in

other groups. However, ruminating time per bolus was not significantly difference among groups. The number of chews per bolus

from high to low order was: C>TI1>T3>T2 (p<0.05). The number of bolus per minute was not significantly different among

groups. The number of drinking and the number of defecating were significantly higher in C and TI, respectively (p<0.05).

However, the number of urinating had no effect according to pregnancy stage. Eating rate and chewing efficiency were

significantly higher (p<0.05) in accordance with pregnancy stage (T3 >T2>T1>C).

(p<0.05) higher T1 than that in other groups.
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Ruminating efficiency was significantly
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and Kim, 1994).

T3 3h o] A gAY dd AE AHEe AT
150, 250, 350, 450 2 500kg thellA Z+z; 42, 6.0, 7.0, 1. A&7|ZF 3 Za
75, 8.0kgoZA o= 7+ 7} A5 25, 2.2, 1.8, 1.7 R

=

M=

1.6% <F==o|Attar 3t} (Lee et al., 2002). AlRAIFH S AL 2014 598U
1

AHFHA, Group 9, AlmE Aol AMA TIEx, Als & 918 2k
70 wel ohekstA YEhte (Davami et al, 1987, 23UHE] 259714 wh 48417

Roush et al., 1984; Jeon et al., 1997) AZFo] F7ksto] w  AA3 FEFgoA 5 2

g A Fn)ol gk A& A3 o] Zo]Et} (Forbes, 1995).
A 2RI ZE lefA = Holstein Z2A4H-9F TRk el 212 2. SAIZEE A
ARV ZARR A3 2497F ksl vlate] ) 4)A1 ko]

=1d=5|
o=

ZA etk sk (Hart et al., 2014). 9FRAI7RS % Ay A Al FAZEES Hir AlF 2 A2 Table 1

A9} Tkl Hlste] ZA eSO (Hart et al, 2014) ol YERAATH
FHIA WSS AR Al 7)7he] Aabge] wEbA F

7heh SRS AR s, vhEe] AEA AdH B 30 AEAMA
o Agefe] th2r] wiite] Ae]H o S Wol M|

sHAl HH FEATE SR el Skt Ra 1) AES A2

S} T} (Cassida and Stockes, 1986). L&{u oA U4 A A7]= Table 29} 79]
2 e, u QAT (S, 94 3L, 9
AR 4 oNERE 35 WAISe] AN,

olx] W w|AALY- Al Ao thd T AF HiE= nl 7
M Ao B A n7asel Al wAlel me A Al
Aol A JFE FHEe] TN vels Pt

Ak A AERT 2) AEZ

St EF o= Table 304 HE uvpe} o] 33

Table 1. Body weight of Hanwoo heifers at that time of experimental

5% 10 m=50m>e] 389

A2l

Treatments
Item Before pregnancy 3 months of pregnancy 6 months of pregnancy 9 months of pregnancy
© (ThH (T2) (T3)
IBW" 171.0 +9.5kg 290.1+10.0 kg 364.7+ 14.6 kg 405.3+17.6 kg
Age 9 mon. 16 mon. 19 mon. 22 mon.
D IBW : Initial body weight.
C, T1, T2 and T3 represents pregnancy stage 0, 3, 6 and 9 of Hanwoo heifers, respectively.
Table 2. Experimental design
Treatments
Items
C T1 T2 T3
Pen sizes 5x10m 5x10m 5x10m 5x10m
No. of head per pen 3 3 3 3
Table 3. Feeding trial of Hanwoo heifers at that time of experimental
Treatments
Items
C T1 T2 T3
. 1% of body weight 1% of body weight 1% of body weight 1% of body weight
Mixed concentrate (171 kg) (2.90 kg) (3.64 kg) (4.05 kg)
Rice straw ad libitum ad libitum ad libitum ad libitum
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Tttt AFe 1% (PEVHE Foletyoen. £Al8E W Table 5. The chemical composition of mixed concen-
AL A AAFER e AlRFolE ofF 74, A4 trates feed
6A1780 1Y 23] Folstainh olwl, 7+ MAERE AA T

Items Mixed concentrates
oM AbRE AT 7 s AH ~EEE dAsgle Chemical composition - DM base % -+
v, 23 | B2 FFoE o)83EE SISth Crude protein 16.70

Crude fat 3.97
4. MEAME HAF 2 o] Crude fiber 6.92
Crude ash 7.83
1) TARQ UEKE = Nitrogen free extract 64.58
APAER AR WA UL Table 4004 W= Calcium 1.05
nhel o] ekl o] 4.7%, FA|Wo] 1.3%, &4-F71 343 Phosphorus 0.54
% 1231 NDF7} 70.6%EA] GutAel Az H|slo] AlE Neutral detergent fiber 27.32
Z}X7F o9 e FALE AT Acid detergent fiber 10.56
Total digestible nutrients 82.28
Table 4. The chemical composition of rice straw (DM Ingredient
base %) Corn grain 353
tem  CP”  EE” CF)  CA" NFE” NDF’ ZVhE:t rain | 12'(0)
) ) % ) %) %) oybean mea -
Wheat bran 8.0
Rice straw 4.7 1.3 343 103 49.4 70.6 Corn gluten feed 8.0
Sesame meal 2.0
D CP: crude 5protein, P EE: ether extract, * CF: crude fiber, ¥ CA: Cane molasses 50
crude ash, ¥ NFE: non free extract, ® NDF: neutral detergent
fiber. Coconut meal 7.0
Palm meal 7.0
2) HIBIALE S| FUAME Ol HiEH] Distillers grain 4.0
HlEALE e JOFH| SO Table SolA] MW Zuhwlzs}ar Salt dehydrated 0.5
o] 16.70%°]1 TDN o] 8228%=A whujdstey w  Limestone 2.0
TDN @eFo] =& AlZo|t}. —18]i Ca:Pe| u]go] oF Vitamin premix 0.1
2124 Ca:Pe] #8o] 2 Wi Amglth Adle] o3t Mineral premix 0.1
WEAEE NSAL A8 ARTEA ajgu R Table s 0D 10
Total 100.0

A B vish o] wHF AlnE Tikabl ugete] B

FFe woln S55 L &M FFL Fol WS A

A

sl Wge AEg
FAPEE 2 FHE 249 367 A il
5. Aberaal e Hag 30 e .
T4 247 Ao 3 A BAsch ol 7Hxﬂ
e ABAE EQF 1 HACR S v Plotti
2o NEUs ool A% ARkg adw mag oo BT S sl Ploting

= oAl 2BES olgdie] 4% ANES sgon,
A AL WA A A2 A A
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7. SAXE]

Agollx] Aozl BE AdEo FAEAS Statistical
Analysis System (SAS release ver 9.1, 2002)2] General
Linear Model procedureE ©]-83}0] HAHEAS A A8k,
A3kl f2]4dS Duncan’s multiple range test® ©]-§
atol 5% FEellAl A e

il

m 2% % 2

1. Al

DR == I

CHAIZE 2 AlZHO| Ofx[= HEt

oAl “HAlo] wE A2 S Table 69 eERASITE ZA}

=
22 HFE A ARl A3 geo] 1 YAlvIzie]
Zol Fagd AP £(T3>T2>T1>C0) o2 A UEht

T} (p<0.05). Hart et al. (2014)> ZiH§- HT} dol7} £
thikg7h A el gtk Axkel frabeblch e
AR 2ARE FE 19 F AU G4, s
ob AR AA Rl =9k T3 (1.73kg/¥)7F 7HE =4,
CTQ7B3kgd)7F 7 @Al vt (p<0.05). WigALE
o} zAbm A4 HES Do) v A ahA] &gk
CTE WiEALE A2 Eo] e Wi, d=e] i Yl &
A7} AF FEE(TL, T2, T3) AR A2u]&o] CTol

Hlate] Zrlele Aow vepkd A% ol Ar 4%

il

Table 6. Voluntary intake

(AL R + 2AFR) HES CTE 1.59%, T17 1.67%, T2
T 1.77% 183 T35 1.90%2 A4shs Aoz vekyt
o} dubg oz Alg HIF S AFSFHA, Group ©9, AR
Z Aol AAA 7%z, Almxd S we gdsiA
Yeldtiy B uE 3 9tk (Davami et al, 1987; Roush et
al., 1984; Jeon et al,, 1997). Kwon et al. (2005)> Al 3+
S0l diste] 21 A7l Ax S gulE HEE 227
4 HAE A Ege] AHH R Frbetial Bl STk
Lee et al. (2002)2 3H¢- 49 A% WA dd HAE 4
A= AF 150, 250, 350, 450 = 500 kgtholl A 2H2} 4.2,
6.0, 7.0, 7.5, 8.0kg o ®A o] Z+ Z} AF9] 25, 2.2, 1.8,
1.7 2 1.6% Faoldtha skt

2. ClA|

L elal BTE NA 2 RARS ojxE Y

AA7IZE ARrE Az B FA s
Table 7¢I WERHATE & AHAA (M FAE+2AR)S C
Toll vlate] T1, T2 2 T377F fol2 o= =4 vehyitt
(p<0.05). 1L FF Abm 22 AR T3 7HE #@e
AR Bed v T2 7P 1 A7ES BRgnh
(p<0.05). AR AAJAZHE T1, T2, T3 Aboldl= F2
A zbel7h GUAARE Cell HstoiA = folAoR =
e (p<0.05).  AAARH(EANEHETARR)O SlolA
CT7F YA Yehd A& Table 60 e mfs} 7bo] A%
] A2 o] Ao, AR AFHE s Flel] €gle]
AT Aoz ATET) Hart et al. (2014)©] Holstein
oF TRk 7ol afA] AIZHS 2AMEE A3 2AR7F ohakg-
of nlgte] A2 ko] #&A YElyiths Baeh fARskTh
HFEEAIZES € B T1el Hlske] Il A7 At T2
9 T3FoA FojHog =A YERTH (p<0.05). ©l# e
A= Hart et al. 2014)0] Z2AR-o] H]8le] o]z} E9)

WAE g

= [e)
e

Treatments
Items

C Tl T2 T3
Mixed concentrate (kg) 1.71+0.00¢ 2.90+0.00° 3.64+0.00° 4.05+0.00°
Rice straw (kg) 1.02+0.02¢ 1.954+0.18° 2.82+0.30° 3.68+0.14°
Total (kg) 2.73+0.02¢ 4.85+0.18° 6.46+0.30° 7.73+0.14°
MC : RS" 62.6:37.4 59.8 :40.2 56.3:43.7 52.4:47.6
DMI?/BW? (%) 1.59 1.67 1.77 1.90

Y MC:RS: proportion of mixed concentrate and rice straw.
2DMI / ¥ BW : dry matter intake / body weight.

*b¢ Means in a row with different superscripts are significantly different (P<0.05).
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Table 7. Chewing and resting behavior
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Items Treatments
C Tl T2 T3

Eating time (min./day) 277.0+£15.5° 354.0+34.7% 356.2+31.7% 354.8+35.8°

Concentrate 22.0+ 0.9° 245+ 1.0™ 26.8+ 2.9° 17.7+ 1.5

Roughage 255.0+16.1° 329.5+35.6" 329.4+32.8° 337.2434.3°
Ruminatingtime (min./day) 327.0+29.2° 278.8+37.5° 400.7+40.4° 441.8+40.6°

Standing 64.2422.2% 24.7+26.8° 105.8+42.0° 56.0+19.7°°

Lying 262.8+23.7° 254.1+16.4° 294.8+16.0° 385.84+28.9°
Resting time (min./day) 836.0+43.8° 807.2+41.5" 683.0£62.2° 643.3+65.4°

Standing 432.8+68.9™ 431.7+76.5 415.5+68.5 361.0+36.2

Lying 403.2439.6" 375.5435.0% 267.5+52.4° 282.3+77.3%
Chewing time" (min./day) 604.0+43.5° 632.8+41.5° 756.9+62.2° 796.6+65.4°

ns : not significant.

ab¢ Means in a row with different superscripts are significantly different (P<0.05).

" Chewing time: Eating time + Ruminating time.

| kST wEAIZke] Atk ®ael fAREET
Zar A ol AdEe] AR T2 ARIE W T
T g or g etk (p<0.05). FAA ¥
Aghe QAgho] Aahael W 7k Aoz Lok
o} (p<0.05). E3], T2 % T37oA H2 WEEA7RS
A2 Table 6014 vhehd npe} 3ol £ 22kt
wol zAtm HAYel Frhr] WEOR AR
et al. (2010b)9- AMS 40 oM AR HIFHF F
b= WEEAZES Z7) A7tk 192, Beauchemin and
Buchanan(1989), Woodford et al. (1986)> NDF $lafo] =
S52 upAzre Zolrivka sgich 19 F4AF (1A
g e Qal7Izke] A foldow 71ad9
T} (p<0.05). F2AIZF S A4

L Apols “ERA SFRARE A FA sk AREE

L

N
-~

P

A SAZL AIgl Wt felHoE gashs
Atk 19 FAA] T3PAA W 942 377 C
ol wlste] AAAK WEATRe] o] ARHY] W

o duiHoez vtA Yeld o= #AETh Fregonesi
and Leaver (2001), Norring et al. (2012)°] |2JA|7ko] F7}
st A ARte] Fashe Aol dvkar Bk uige
2= AT Aol fFARFATE McDowell (1976),
Hayasaka and Yamagishi (1990) 12|31 Purwanto et al.

et al

(1993)2 255 BN AN F43} gholr] Fae @
#73 wi§- AT A7 Qo) WEel o E ;e

A2 7Yl 21 A FAs=E A|7ro] oAt R us)

2t} Houpt and Wollney (1989)+= 32 (Friesian)] 7%

shFell 2ARF A= FAE dvar 333}913‘11,
and Phillips (1991)+= %
FAS gt ®Hasigrh 2 A £
n A4S (C)= 13.941%, g4l 971 = (T3)> 10.7%]{ *
d Aog vetdth 19 F AZARE FHA+EEAI
& AR 9EEAIZRe] AT T3 ol A A, A2 A
Z CT7oll YA YERST (p<0.05).

A £ ADEA

s 39 AR HE Ho
Al 573F0l2ta 3t e, Lee et al. (2012)2 W&V &

AFSEA] 307~386%E AxElw B sk
Hsle] B oA Adlyl 953 =4 e

4 A BIARE ATl 1% AT Folahn WAL
AFAA A2 AR 2ARE Bol AN Ao FUo

2 IdEY Kim et al. (1994)2 59 ZAIEEH=
et zfAAIgEe] thE Al JERd TR Balske om,
Jeon et al. (1997)& AR EA] 3ol Al Fo] Al Wild oat
9 Bagaseo| Hlate] Hio] afAAIFbe] ZAtial B 1EHS]
th aElar 19 s Aol oA ARG REA]
o] F7kstH Favetal qo R A AT JE
Alzbol F7keld FA AR o] FhAshe s o] At

At (Lee et al.,, 2008; Lee et al., 2010b)
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Table 8. Ruminating behavior

; Eating Behaviors in Accordance with the Pregnancy Period

Treatments
Items
C Tl T2 T3
No. of bolus 350.3+10.3% 311.3+37.5° 398.8+33.3% 445.7+18.8"
No. of total chews 19,921.6+599.7%° 15,983.4+1,813.9¢ 18,996.5+1,349.9° 21,762.7+893.9*
Ruminating time/bolus(sec.) 57.8+1.9™ 67.0+3.1 60.0+5.1 60.9+3.6
No. of chew/bolus 56.9+0.7* 51.440.4° 47.7+£1.1°¢ 48.84+0.1°
No. of bolus/min 1.08+0.13™ 1.11£0.06 1.00+0.09 1.01£0.06

ns : not significant.

*¢ Means in a row with different superscripts are significantly different (P<0.05).

1 St 4rRh) EEH = AAsE B 350.3~445.770
24 2713 Aol whEt ds Al gF Fe Al ApelE

b ow, 53] A7z o/lEE 9l T3 vl =
Al HERES (p<0.05). T2 A 2]Ttel wlgke] T3 =70
Uebd 21 AT div] =2 AN 2 F3AE oY 2
AbE 412 W1 Z7h(Table 6)o] =1 $1916] Q= Ao
kE ) Luginbuhl et al. (1989)¥ Beauchemin (1991)2 A}

N

g AAF 7kt B2 NDF QA& Aa¢eE S7hsda
Bustth FA42E 13771 21,7620 024 T2 A7

T BT =A JERA T, TITE 15983 H o7 7P B
THE ioﬂﬁ}(p<0 05). Lee et al. (2008)2 ®iEALE thH]
AR E 33.3~40.8%F A2 g AA 459 19 A
A= 13,778~19,63170 o)tk Barstith Lee et al.

ks

v

A G A = Gl 569812 7HE E=9id
A 67hEel T2 77 47.738 = 7H8 A LERTE (p<0.05).
Kim et al. (2013)2 ‘39 SASoA 2dF o] =2
AHdElAE w5l A3 A AR g 533Uk

B3k om, Lee et al. (2012)2 <39 H]SF 7)o FFAL

jule

¢

S5 thEets W 40483tk L ®arEkgivh whebs 2

Aol ARGS A5 BF RARE TS| A8V

w50l A3 K27} 47.7~56.93) 2 =A Lrebsoh
T Ags AT el fFolA9 Aol YERA

eF okt

4. A SAHIE 25 ! MY S0 ojxE G

(2012)ﬁ AR &3y 3L o Al 7,239~10,399 i Aol wE wjAdgFel mXE 93-S Table 9l
W AEebal y_J_o} Joh o5 AE Aio] miste] B Uelith WA 1Y &5 d5E B A K g o
AdellA =2 AFE BAE A2 dubgor AR = 1473 4l 3HY 79l T2E 1133, 44l efdd 7
A3 el %9%71 mEoltl, dukdow Ak A Al <l T2 753 ez A 9 P T3 773 %Ak
NDF ghgol =2 A9k Aol S7HsAARY 49 webd &5 3ae dAls 34 &2 P4 (C)7F 94l
st A7 Skt AR UEbdth (Beauchemin, 9ol Mgkl FolHow Al UERETH(p<0.05). Kim et
1991; Okine and Mathison, 1991; Sudweeks, 1977). 2%  al. (2013)2 AR FFol wWe} Lee et al (2012)2 AMSHEE
W AZRS B TI>T3>T2>C o= E4 vettAl 2 A et $5 397F v=24 vepdoar &9
v A4S A 7 felFel Aol yeRgA] Fkth AE Z18]al Cassida and Stockes (1986)% AM&e] &3+ 7}
AE AR Aok fINE AL AT Al 1 g Fo AR A e A o] vh27] o] Ao
A Zpel7h = A vERd Aol 7191 ® Zlow ek 2 EHYS @ol wH|sH W a8 SR S
Table 9. Drinking, defecating and urinate behavior
ftems Treatments
C Tl T2 T3

Drinking (No./day) 14.7+1.3 11.3+1.4° 7.5+1.0° 7.741.3°

Defecating (No./day) 12.8+2.0° 16.8+2.0° 9.3+2.0° 5.3+1.2¢

Urinating (No./day) 7.7£1.0" 7.7£1.1 8.2+1.0 6.3£1.2

ns : not significant.
¢ Means in a row with different

superscripts are significantly different (P<0.05).
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Table 10. Eating rate, ruminating and chewing efficiency

; Eating Behaviors in Accordance with the Pregnancy Period

Items Treatments
C Tl T2 T3

Eating rate" 592.1432.1° 834.0+121.9° 1,103.4+165.2° 1,315 +132.6°

Ruminating efficiency?” 503.1+42.9° 1,055.7+132.6° 974.5+104.3° 1,055.0+ 98.1°

Chewing efficiency® 272.2+18.8° 461.2+ 30.3° 514.5+ 40.5° 584.9+ 45.9°
" Eating rate: Voluntary intake (gDM/day) / Eating time (hour/day).
? Ruminating efficiency: Voluntary intake (zDM/day) / Ruminating time (hour/day).
% Chewing efficiency: Voluntary intake (gDM/day)/ Chewing time (hour/day).
*¢ Means in row with different superscripts are significantly different (P<0.05).
ol Frhsttar B askei). of Hlgte] H Ane 2 fAES BHAW AL AR

7123l Lainez and Hsia (2004)x= 116 ZHr-¢, As3  AFH ol =37 wiitolth dvbdor xAtg AFH ol
g, AT, dEH= doA SFAIES SAS 2 Sk A2 ARre] Frtsl] wiitolth
I} a1y Z} > A% AF>HAYHE>ARFF & g o] olx= CHF v T (TL, T2 2 T3)
o= #A YepdANE e, A B ogs= b vste] foFom UA Ve (p<0.05). CToll v wb
o= FolA a7t gllar @A Afreh e Aot FESES UERd P 2 91 T1, T2 % T3l H]s)
ofA ApolZb yebwtthar Basigivh 19 & WA 3ol of AT din] A3l vl k] wiiEolth (Table 6). A
RofxE dal 2710 TIFelA =4 veRd shA 9Jal Z G0 QolNE T3T7F oA oR A vEelslET,
27191 T3l = w9 w2 3FE Bt (p<0.05). ¥l ol= T357F tHE ol Hlste] AjA o] wks ¥ oy
3 9ol AR AEF el W AR AdEedl 2 53], 2AMRE gol AASY] wiolth o]¢k &
mel @ 93-S wherth(Lainez and Hsia, 2004). W8 A= Lee et al. (2008)] A7 Aol dX|3t3th Kim
s i3 22 2AEe] 7] wie] 533 UH et al. (1994)2> AZEES 57U 2AIEY 49 dd Zol
gt #A7F ATk (Chesworth, 1992; Phillips, 1993). & ¥ 7} #SF5 F94 ol AT % 4¢SS Jepdt
= v 352 A=sAA T AAz Fo3 AL v 1 FPom, T3 Jeon et al. (1997)% YAET} 2 FAL
1w 37E ofdel it Aol Fasith whebA A @ =7 YAETE 2 ARl Wlgke] A#EEo] Erhal s
AL Al Wl 3]t FAl] miEAIRE B ouE S AlA SAth Lee et al. (2010a)S A2 E, WSR-S, AXESES g
she Aol ®Hu Fasithal Azt wiw 3lae S5 A B4, 9, 7d.7o“<}EH°ﬂ webA = kst Al vE
3l oM = AaE el oAl ApelE HeolAl  drhal ®Basigith
ookt

V. 2 ok

5. &l CHAZE zAlg, gEEE 2 MEF=0l o|X|

= g& HoAFE T gl Al dAle] wE A4 F gk

sl mA= FIFs ] flste] AAlskanh A7

dal GAZE QA E, HEEE 2 ARG WA= ol AREgE FAIgE= m AL $A5-(C), ML Al 30
@& Table 100 YeEbAATE WA A2E&S B T397F 47 (T, P14 A 670 = (T2) 2e]ar wAAE 914l 9
L3152A] 7P Eokd whA C7F 5921241 7R Al JHER (T3)S 27 374, T 1275 448 3RHEo = w)

YERTH (p<0.05). AHA&2> A Zto] Frar AfA ko] ©
= A5 =4 Yehves 224 (Lee and Choi, 2010), T3
T7F & ol Hlgte] A AR (Table 6) 2]kl
Hlglo] gojd oz A Azke] U™ A (Table 7)ol 7]
Aoz FETh Kim et al. (2013) §4-%l oA
= AJ4)80] 1,3752~2,345.0, Lee and Choi (2010) H|&

7)ol 2,951.2~4,485.30]2}aL WAty o5 Hal

Hno=Z

=

5

<

FoE AR AT 1%, AR
Seto 2 48417t TS Al
Atk 2=ALE AHAFES T37 3.68ke)ol A 7HF =gkl wk
W, CT(1.02kg)7t 7 WAl YERLTE (p<0.05). FALE
S T3>T2>TI>CTF 22 =4 yeldt(p<
0.05). 3 AF div] AE A IA] T3>T2>T1>C
T o2 A YERITH(p<0.05). A2AAIZYE, wEAIZE 2
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FrojH oz T3ollA =/ UER 2T (p<0.05),
2] CrolM A et (p<0.05). 439 &
ARFE o2 Al nlste] 397 oA ow HA
HEPR T (p<0.05). LElv A#g @ AR AETs
Zell o8l Aols Holx| gkgith Ay T XVL*”

=TT
C>T1>T3>T27 €22 =4 YESTH (p<0.05). &

A= ATs ol FolARl AolE KolA] stk
=7 35 9 i g 44 C TITolA fodes

=7 VR (p<0.05). 1 e )4 941717k a)
2 folHQd zpolE HolX| gskth AjAET A2} g8
QJal7|ke {dlﬂoﬂ b2} %W&i = (p<0.05) UhE
Wk ¥ 288 TI97F thE AgTEel vt =7
e (p<0.0

5).
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