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Abstract

This experiment was conducted to investigate the effects of dietary supplementation of silkworm
powder on laying performance, egg quality, blood characteristic, and egg storage stability in laying
hens. A total of two hundred forty 40-wks-old laying hens (Hy-line brown) were divided into 4
groups with 6 replicates of 10 birds each. The four dietary treatments fed for 12 weeks were : C
(no additive) and silkworm powder treated groups (0.01%, 0.03% or 0.05%). The egg production
rate, egg mass, and feed conversion ratio were significantly improved in all treated groups compared
to control (p<0.05), No significant differences among all the groups were observed in egg weight
and feed intake. Haugh unit and egg yolk color were significantly increased in all treated groups
than those of the control (p<0.05), but the strength and thickness of egg shell were not changed
significantly by the treatment of silkworm powder. No significant difference among the all groups
were observed on blood leukocyte profile. But total white blood cell (WBC), heterophil, lymphocyte,
and stress indicator (heterophil : lymphocyte ratio) tended to be decreased by increasing the level
of supplemental silkworm powder. The levels of blood urea nitrogen (BUN), creatinine, total protein,
albumin, globlulin, aspatate aminotransferase (AST), and alanine aminotransferase (ALT), which used
as the blood biochemical parameters of liver and kidney damages were significantly decreased or
tended to be decreased in silkworm treated groups than those of the control (p<0.05). The change
of Haugh unit and thiobarbituric acid reactive substances (TBARS) values of egg during storage
period were significantly less in all treated groups than those of the control (p<0.05). In conclusion,
the dietary supplementation of silkworm powder improved the laying performance, egg quality, and
health states. Furthermore, the silkworm powder decreased the egg deterioration in relation to storage
period. These results suggest the possibility that silkworm powder could be used as a functional feed
additive in laying hens.
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o}, T - Qe 59 A Aol WE AR o AR AlSt 5 SAo] Hiskelo 4] A&
S HloiAle diefoele] Agto] Folkct 583t Al7]7F E9itt A AFF otR U FEA ol
A Feolgte F4 7o 2 T A0 EEelglon, sEAY BA &5t 9 B A
o] s orA | F4to] Ado] FFREoof T,

St FHAIAL 19704 ol= A7t 59 2] &2 2T AEE A [ A
19769 B0 FA3| HAasto] 1995UREE ATE o 11X YAk A9 FHE 1,
T3otE, oY § 7IsA FHARES Bikele A0 HeE o] 1 et A6l Sl A7o]
(Cha et al., 2009). 12} A7}71 5410} 9|58 A4 AL - Thijgto 2 7 A7} 917]
of F4k} AASH ol B 7154 ARA7H AT R ARRISKE QA A e AV
=02k WolA vl S83ict Foll (Bombyx mori Ly WHIE Fofubliol] £oh= 2
F 25oE ol 2 59| JYaTt FHSIL JYAaolEEC] o Y¥A 7HAI7E £5sitt
(Cho et al., 1989). TSt Foflofl= 1-deoxynojirimycin (DNJ), rutin, cecropin 5 AJ=J&HdE40] thgF
Saslo] Qo] & 733k, 71 71 WA, Wk 374 5ol akael A0z e, AYISAE,
OoRg, HIAEA & TRt FokollA a5 B7F H AES A% A7t AP o] it (Cha e
al., 2009; Chung et al., 1997; Ryu et al., 1999; Shiomi et al., 1998). 71&9] in vitro X in vivo A|E0]|
A ol B Ee FEEE e-glucosidase B4 Aol BT 52 AAISHL, AP Bt
(tonic effectyE 5o HAZE FH]e} S-S FXIsto] ¥14] 7|5 Aoks A & lokar H st
O™ (Chung et al., 1997, Hwang et al., 2005, Ryu et al., 2011), 0] o] AlslErA 9 4F-2A4]
7 54 sEANREY ES gt =2 A0 Rl B} Slth (Kato ef al., 1998; Ryu ef al.,
1999). S4t FopoflAl= ol g 83t 715/ ARA7HIEAY 7 - 28 AFEte= ol 5 1L
7t 524 ©d oA 9 AR R4 ol Tte e RARE A9 thEES olF 1L
Qlt} (Sheikh et al., 2018; Ullah et al., 2017). 184 o= EQ Sa) gHASHEZQ1 DNJ, rutin
EE cecropin, defensin 5 27| Ho1E 915t Pt Yelo| =5 thF A0t Qs SAlO] AH[RLA
AAERE &4 AXE 5= 3ol 715 A S 9 IEE P JAKME AR SIeE 7154
AR AAEA o8 7HA|7} ETh
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AgiitE H A2

A[RARESE NRC (1994) B =7l (2012)0]] 310} iAo UR|oh 2eid olafe
247} 2,650 kealkg 3 2 15.5%7F H= Higtslglon], 7|2 R High] 9 Ui 242
Table 1] A} O, 7]Z2A R o]l BE 0.01%, 0.03% E= 0.05% H7Hioict AR
A 717 5% AR 2 FAACIA] (7FE 30cmxA| 2 35ecmx3z0] 50em)oflA ARG 1524 AR5t
gor, Aggol7] H §471 e ACIAE FUsH At AlEet E2 A 3 A
SFAFOH, S AIFFRAIA 1TLIDE FAISIGT:

0l

Table 1. Formula and calculated nutritional values of the basal diet

Silkworm powder

Ingredients C
0.01% 0.03% 0.05%
%
Comn 56.50 56.50 56.50 56.50
Soybean meal 18.90 18.90 18.90 18.90
Corn gluten meal 4.00 3.99 3.97 395
Wheat bran 7.60 7.60 7.60 7.60
Soybean oil 1.00 1.00 1.00 1.00
L-Lysine (99.0%) 0.35 0.35 0.35 0.35
DL-Methionine (99.0%) 0.05 0.05 0.05 0.05
Tricalcuium phosphate 1.00 1.00 1.00 1.00
Limstone 10.00 10.00 10.00 10.00
Salt 0.35 0.35 0.35 0.35
Vitamin-mineral mixture" 0.60 0.60 0.60 0.60
Silkworm powder 0.00 0.01 0.03 0.05
Total 100.00 100.00 100.00 100.00
Chemical composition”
ME (kcal/kg) 2,650 2,650 2,650 2,650
Crude protein (%) 15.5 15.5 15.5 15.5
Lysine (%) 0.71 0.71 0.71 0.71
Methionine (%) 0.31 0.31 0.31 0.31
Methionine+cystine (%) 0.64 0.64 0.64 0.64
Calcium (%) 4.00 4.00 4.00 4.00
Available phosphorus (%) 0.30 0.30 0.30 0.30

D Vitamin-mineral mixture provided following nutrients per kg of diet: vitamin A, 15,000 IU; vitamin D3, 1,500 IU; vitamin E, 20.0 mg;
vitamin K3, 0.70 mg; vitamin Bj,, 0.02 mg; niacin, 22.5 mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin, 5 mg;
pantothenic acid, 25 mg; choline chloride, 175 mg; Mn, 60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5 mg.

Y Calculated value.
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2) A 2
AT A F 4% 02 Aol 30714 ARke Sslo] U 9 Wk 2Aisich. At
ﬁ’“Z]-E-.JHﬂ (QCMH, Technical services & supplies Ltd., England)E- ©]-8-5}0] 13, Haugh unit
U UZbe A5l on, WZIEA (Fujihara industry Co., Ltd., Japan)®} WZHEA&47]
(Fujihara industry Co., Ltd., Japan)& o]-&5to] U e U WZFAE S4519Lt.

3) uisdy xd

Al F=A] AT 1054 Adste] QJshgmofA] EH ZjF6lal, K-EDTAZ} A2 3 7
o] HY | mLHS Fob B A 5 AZF o] AFFTEAY] (HEMAVET® HV9S0PS,
Drew Scientific, Inc.)2 24513t

4) o g3t
A A Ae 124 Asjol oJagalold Bolg AL, AHLolH 82K F ¢
ABe)2 25 FHS Hejsle] BAo] o] 85leich AEHAEA7] (COBAS MIRA plus, ROCHE
diagnostics)S ARE-5}0] blood urea nitrogen (BUN), creatinine, total protein, albumin, globulin,

1o

=4

aspartate aminotransferase (AST), alanine aminotransferase (ALT)E H-AJ5I%ct.

5) A2t XMEY

At A ZARL7] 18l Al F=A] AR Al 386t} AL (28T-32C)0llA Haksiolct
7FH0Y, 74, 14 4 219 B T A2 FHEE 10714 Haugh unit 9 3 W ApiEE7HE
S7stoiet. = Wl AapatelE 7R A THASHA] G4 == malondialdehyde (MDA) 3= &4
5to] MDA mg/mLE YERNS 9™ Beuge?} Aust (1978)2] WIS W slo] AA5I3L) 138 FAL
7]E W2 1 mLE AF5le] S54 9 mLe} butylated hydroxyanisol (BHA) 50 pLE 21 #2571
T 78N 2 mLE A|STO T A thiobarbituric acid (TBA)/trichloroacetic acid (TCA) 23} 891 4
mLE do] S35tk ofF 90T 2o Yol 1587 ‘ﬂ&/\] 13zt 5, YAEE] (3,000
pmx10 min) S} FFHS Ilste] 531 nmoA FFEE ST “"‘éﬂ = W malon-
dialdehyde (MDAY= S°30] Al 5.88& Hoto] ALY D]-

SHXE
Ao lojt] TE Hlolehz SAS GLM procedured o} 851o] FARLAS AXelgiTh, 2l
ZF 89942 Duncan’s multiple range-testS 0]-8-5}0] p<0.05 54 S48 A1) ESH

Orthogonal polynomial contrasts testE ©]-&5to] AlE W o l"i—‘?jf £z Z7)o) 2 XA g3
(Linear effect) 2 =414 &3} (Quadratic effect)S A7t
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Table 2. Effects of dietary supplementation of silkworm powder on laying performance in laying hens"

Silkworm powder p-value
Control SEM
0.01% 0.03% 0.05% Linear Quadratic

Egg production (%)

4 wks 92.2 92.5 92.8 92.8 0.35 0.33 0.23

8 wks 91.5 92.3 93.6 92.7 0.31 0.21 0.49

12 wks 90.4° 91.0° 92.4° 92.8° 0.43 <0.05 0.11

Total 91.4° 91.9® 92.6° 92.8° 0.39 <0.05 0.08
Egg weight (g)

4 wks 64.5 64.1 64.0 64.9 0.11 0.22 0.35

8 wks 64.8 65.2 64.7 65.3 0.09 0.32 0.63

12 wks 65.4 65.2 65.4 65.6 0.10 0.55 0.67

Total 64.9 64.8 64.7 65.1 0.10 0.38 0.44
Egg mass (g/d)

4 wks 59.5 59.3 59.3 60.2 0.13 0.23 0.33

8 wks 59.3 60.2 59.9 60.5 0.14 0.41 0.59

12 wks 59.1° 59.3° 60.4* 60.9* 0.11 <0.05 0.08

Total 59.3 59.6™ 59.9* 60.4* 0.13 <0.05 0.07
Feed intake (%)

4 wks 105.2 103.6 105.6 104.0 0.55 0.54 0.58

8 wks 110.1 107.0 107.5 108.0 0.67 0.57 0.63

12 wks 111.8 109.9 106.0 107.6 0.63 0.63 0.75

Total 109.0 106.8 106.4 106.5 0.61 0.58 0.64
Feed conversion ratio

4 wks 1.77° 1.75 1.78° 1.73° 0.02 0.13 0.28

8 wks 1.83* 1.78° 1.79° 1.78° 0.01 0.21 0.24

12 wks 1.86" 1.85° 1.75° 1.77° 0.01 <0.05 0.19

Total 1.82° 1.79° 1.78° 1.78° 0.01 <0.05 <0.05

U Data are least squares means of 6 observations per treatment.
#¢ Means within the same row with no common superscripts differ significantly (p<0.05).
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ol 2] Ak Ui F7F Fojoll mhE ARt A HokE FARE At 9 A7t =35 Agto]
3L, iEE SA0A o, it 5 TEALRS] tiA] ATRE FESaAt 3R dto]7] o]
A34AQ1 ¥lwrt otk JI24 Khatun 5 (20055 =& ofdHE=] TiEA0 R FofEkg 6%
E= 8% 02 Fofgt AlRdolA ARt Bibdo] tixol Blsl o4 0% FIE UL HAlsHA
t}. ¥, Ullah 5 (20172 5253 @A | 180] fofldke tieuke] 25%, 50%, 75% F= 100%
A FofA] Alghs, ARSI 9 ARQTE 5ol #at /Iithal H1sH3] 01, Deshpande &
(1996 AFAAC] Fofdke: o2t thAflste] 3-6% woidt AolA Als & AleAdFe] F2siAl
Aot BarsiSitk A7) ARATES AAE AR 9] frofl HH|7|olA 718 ALl E
ok AFRERR o83t Zor & A4 ARG ol Eke FAdE SO Aol
o= AlgFdh. AA] Chung 5 (1997)2 5% 3% o7t @973t 2 7t % 7| 59 247154
= BHo7 ol B AR u) 7P Aol siict. Al Ak |l Mg os JF
e 9 AT ER0] kS vA| Y|, GRS 2R (estrogen)©] I AT} A7) FAE Sxlokal,
S WGAA Aol Aoz Bofdtt Ryu 5 (20113 Yang 5 (2010)2 Fol2E E=
FEE2 AE 47 FoIgt ddS &3 ot dxe =] B 2 A4S SHAA 7337
d 5= deE JAERA 7|5 S 13t A71sAE a4 2 A8 5ol 28 5

ssi.

g

o)
B
b

AR Tt o] Bo] Al W 07k Fol7h ARk BAo] vl Rk Table 307 AXIBHATE
A% AHES Uebh A Haugh unito] 270 Hls) ZE Xl 7ol 2l S/
S718he 7A%E Rt (p<0.05). WA o] o Bk Aol thxo] vls) tha F7Hsk
A% BYOL BAA SO AR stk ]9 YA @ W] QoA thET
£ ulE A e 7ol SolHel Aolh thehiA) ek

=
ookt B 15kt (Khatun et al., 2005; Ullah et al., 2017). TFgE Fol7t He B 5 AEH)
W EAoh= vt AeiddEdo] Aol el 4o 584Q1 J3FS niE & Slvks A543t
Eo| Hu1E]o] Yt} (Acamovic et al., 2005; Windisch et al., 2008). A=A AlE U 89l B F=
2228 W7} Folelo] AR BRE AT A} A Fasigior), AR Ak AnkE wis)
1! Ut} (Lin ef al., 2017; Lokaewmanee et al., 2009; Park et al., 2012). Lin 5 (2017)2 &9 &5
< 0.5-2.0% o= ARMA 0| A7} Fofet A+olA Haugh unit, W& L FzpAljo] Rojxog
S7FolSitkal Bkl om, AlKirshi®t Alimon (2010) ARgHAl] Thld] Zglog BQlbks
1020% Fojet AFoI Haught witt} W] o102 F/GT RUATE Hhel
Lokaewmanee 5 (2009) ¥ £ 37} HwojA] FEHALE tha JAdsklo Y, HE ARt Fd0l=
ol g ulA) Yok s
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2 A7 ik ol BT U FhE0] i Y G P HRT M2 S| Ao A
Haught wnit % W4 A8 37} el 202 wieterh
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ARPC] Higt ol 229 Al Ul A7F Folol] e B 24 HOk= Table 40 eI



LA it =0 =2 FOt 20 =1t

Table 3. Effects of dietary supplementation of silkworm powder on egg quality in laying hens”

Silkworm powder p-value
Control SEM
0.01% 0.03% 0.05% Linear Quadratic

Haugh unit

4 wks 95.4¢ 95.9% 97.4* 96.5% 0.33 0.37 0.35

8 wks 94.0° 94.9" 954" 95.0° 0.28 0.26 0.44

12 wks 92.8° 94.2° 94.4° 94.6" 0.35 <0.05 0.07

Total 94.1° 95.0° 95.7" 95.4° 0.29 <0.05 0.08
Egg yolk color (R.C.F)

4 wks 9.1 9.3 9.5 9.3 0.08 0.18 0.37

8 wks 9.2 9.4 9.4 9.5 0.10 0.21 0.43

12 wks 9.2 9.5 9.2 9.4 0.07 0.25 0.56

Total 9.2 9.4 9.3 9.4 0.08 0.16 0.24
Eggshell strength (kg/cm?)

4 wks 3.80 3.81 3.81 3.80 0.02 0.33 0.33

8 wks 3.78 3.78 3.84 3.83 0.01 0.43 0.59

12 wks 3.80 3.76 3.90 3.84 0.02 0.25 0.18

Total 3.79 3.78 3.85 3.82 0.02 0.25 0.27
Eggshell thickness (mm)

4 wks 0.39 0.38 0.38 0.40 0.01 0.23 0.26

8 wks 0.38 0.37 0.38 0.40 0.01 0.41 0.21

12 wks 0.36 0.35 0.36 0.38 0.01 0.15 0.38

Total 0.38 0.37 0.37 0.39 0.01 0.18 0.27
Y Data are least squares means of 6 observations per treatment.
*® Means within the same row with no common superscripts differ significantly (p<0.05).
Table 4. Effects of dietary supplementation of silkworm powder on egg quality in laying hens”

Silkworm powder p-value
Control SEM
0.01% 0.03% 0.05% Linear Quadratic

White blood cell (K/uL) 28.36 28.41 27.32 25.35 0.87 0.33 0.33
Heterophil (K/pL) 10.07 9.85 9.68 9.14 0.23 0.33 0.26
Lymphocyte (K/uL) 15.60 15.52 15.31 14.63 0.42 0.21 0.49
Heterophil/lymphocyte 0.65 0.63 0.62 0.62 0.03 0.07 0.11

" Data are least squares means of 6 observations per treatment.

White blood cell (WBC), heterophil, lymphocyte @ heterophil/lymphocyte 25 4
Fo] Z71%E FAse AL Bolowk BAHoE Jojde e ggich

Resour Sci Res,

| 2] 37t 5

Vol. 2, No. 1 | 53



Kim et al.

1mof| Bk ol 9F) Ao ofsh WEL 24T WSt A A S5 v} glo] vlws} o
L}, 89 5 184 Y £A51= polysaccharide, alkaloid ¥ flavonoid 52 A1& 22} tiARARZO] HY
ot 3 1Y 2EAR 28T ¢ oAl dEA ATt (Xue and Meng, 1996; Zhang et al., 2005).
£3] Ma 5 2005y <Al 25 H7F Fofdt A7told o A7t FoiAl ks Al o HE
lymphocyte F4]0] f-o]x 02 F7letgicta B ugh vl gt

£ AFoAE ol 22 F7F Folol mE SAF fode FHAE dgkont, AEHA 9
Hoo] fd ARolM= e At HEReE 4 SIS Aos AladH:

=i
it
A

f

ke

o Msist xd

ol o] AR Al= W} A7F Foi7t @9 Baksky A\ 3o)| vl FF2 Table 500 AAIRE
v} 2t} ol £ A7 FojA] @ W 7F 9 A &4 A|#R] ASTL} ALTZF 2o HS]
[ojA 07 7F4ASI 0™ (p<0.05), BUN, creatinine, total protein, albumin, globlulin FA| thA 744
ok A% Holou, SAE |8 AREA &k

F 1] BUN, creatinine, AST @ ALT $:3&= A} Aofl, B4, @5 50
22 &85 VY (Lumeij, 1997), 22 A= 84 H7HA|9) o84 FAdS wdstr] 913t
A #& o]-§d 4= 3lt} (Diaz, 2003). F+oll9] 7+ 7|5 7iH € B3 k= Al - 22 E= A E
0|83t of] AFo|A HEI5kal QIt} (Cha et al, 2009; Chung et al., 1997; Ryu et al., 1999;
Shiomi et al., 1998). Ryu 5 (1999)2 AFASIEEAE 0|83 7F 54 S EATEES o&sfo] A3
o 9 sericin 52| AR} AE 0w THRA AAIMRIRIE AAIjIAL H 1513l 01, Kato

19

tlo

S (1998)2 EIH 1A = vhpo] ol 32

wobicka Bushch
B QT A, ol B et PAs 482
F70] F4H 9L A Ao waEh

A g8

ARV Al W ol 22 A7F Folvt Al A /gl iRk

59 2 A 5

7} Z0JA] AST 9 ALT =37} S-0J51A]

2A0] 42 osto] 744

ISR Table 69 AASH Hl}
2t AR7|7to] ZAsto]l wt Haugh unito] ZhASH oM, ARt B3t 149, 21U Zpof] tizo]

Table 5. Effects of dietary supplementation of silkworm powder on blood biochemical parameters in lying hens"

Silkworm powder p-value
Control SEM
0.01% 0.03% 0.05% Linear Quadratic
BUN (mg/dL) 1.81 1.78 1.72 1.78 0.03 0.28 0.23
Creatinine (mg/dL) 0.38 0.35 0.34 0.36 0.01 0.19 0.09
Total protein (mg/dL) 3.98 3.85 4.06 3.96 0.05 0.18 0.18
Albumin (mg/dL) 1.87 1.85 1.96 1.80 0.02 0.12 0.11
Globlulin (mg/dL) 2.11 2.00 2.10 2.16 0.02 0.10 0.23
Albumin/globlulin 0.89 0.93 0.93 0.83 0.01 0.08 0.15
AST (U/L) 300.3* 290.1° 284.7" 282.1° 4.27 <0.05 0.15
ALT (U/L) 9.76" 8.21° 8.23 7.65° 0.09 <0.05 0.12

Y Data are least squares means of 12 observations per treatment.

#¢ Means within the same row with no common superscripts differ significantly (p<0.05).
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Table 6. Effects of dietary supplementation of silkworm powder on egg storage stability in laying hens"

Silkworm powder p-value
Items NC SEM
0.01% 0.03% 0.05% Linear Quadratic

Haugh unit

0d 94.5 95.3 95.2 95.8 245 0.13 0.31

74d 83.8 84.7 85.2 84.8 1.66 0.08 0.25

14 d 72.5° 76.8° 79.3° 79.5° 1.79 <0.05 0.21

21d 57.2° 64.6° 66.8° 67.1° 1.02 <0.05 0.18
TBARS (MDA mg/L)

0d 0.91 0.95 0.95 0.85 0.09 0.12 0.11

74d 1.92 1.89 1.83 1.89 0.07 0.10 0.23

14 d 2.62° 2.51° 2.45° 247 0.06 <0.05 0.11

21 d 4.11° 3.93 3.84" 3.77° 0.07 <0.05 0.18

" Data are least squares means of 6 observations per treatment.
*¢ Means within the same row with no common superscripts differ significantly (p<0.05).

H|5] trof] i ZE]toll A [of5HA| =0T (p<0.05). A ATARFETE HA] A% 717te] gl
w2t F7Felglon, ol B AEjTold foohA W2 A 1T 4 AT (p<0.05). Haugh
unit A7 7|74e] Aot o] AT Slo] ARt AT E R AL Hrlohs £8 AER
A o] &E 1 Tt (Williams, 1992). BIEF C, HJEMI E, carotenoid, flavonoid 52 AISHE2l0]
A2t Haugh unitS A F TR AFATE0] U E1EQ O (Kim ef al, 2006; Sahin et al.,
2003), o|& 53 AlF REHES MWAAZ £ ot EEA YUt} (Cherian et al., 1996; Park and
Kim, 2008). E3}F =o]l9] 8-&AJEL] DNJ, rutin, sericin, cecropin 52| 3t - FH4ks}F 2Ro] o5
Rt 4 2 AFAIAREE AT 4= ekl of2] APATEeA HalElo] gkt (Cha er al,
2009; Chung et al., 1997; Ryu et al., 1999).

E AFoME o 2] Z7|eol7]| oA ABAdE cecropin 52 Eat HEC|= H flavonid, phenolic
compound 5-9] F el AR} RO Aol sl Al A o] AAE Ao AlEE,
ol Bl 7F g7t A7IRE Aol gk At 4 AskE BHeE HAT 5= Q= A
salst % sk

fijo

V. 2 <%

bl

#

= ARAAR] tigt ol BEO Ala W H7F g7t A, A B4, 89 54 ¢
At A A BIAE GRS FAkl 71573 AR AEAY] o] 7Hs/3E ERlstaAL =38
= & AR (Hy-line brown) 240525 FAJot0] 442, 65HE, vhE 1044 Hix|o}a,
1257 ARFARE AASITE AlRAEE tiRT (O)2F 7]2AMRS] ol #3285 0.01%, 0.03% E
£ 0.05% F7Fsto] AlgFE Folr.

ol RO Alm W H7E FojA] iRl B3] AHehe, YARIRFe] RolstAl SFsHAY S5t
£ A% BAT (p<0.05). E3F o] B H7t FojE GAliRo] Sl wheh AR 8T-E FA|
FoH o sl ke HERT (p<0.05). ARt AAEE VERHE Z|3#Q] Haugh unito] TR

e

Ol

~ o
[e]
-0,

N
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of sl 2= H2FollA fofsHA| S7FHAY 57 ke BEE U (p<0.05). WA HA] o]
I Ao tiztof| vlsf| tha F7oke B o, SA1A FoldE A=A ekt
olQ] WA 9 WZFFEo] lojde RS HIRer A AgFolA §2J23l Ajol7} ehiA]
ot} WiEdL 2AJo]| Qlojil+= White blood cell (WBC), heterophil, lymphocyte & heterophil/
lymphocyte T of] HO] H7h o] S7FESE asls B2 B0, SAXCE Fo14
2 FEA L. FH AYaleHy A ;. F AST E ALT+= th2o] vl FofoHA] Zastalon
(p<0.05), BUN, creatinine, total protein, albumin, globlulin FA| ThA ZHAdkK= 332 BHYo, B4
2 ROl AHFEHA EkT

At AP 271710 Z31sto]l w} Haugh unito] ZHAstom, ARt Bt 149, 219 Ao
ol Hlsh ol 2 ZefFollA FosHA =3UTH (p<0.05). A|EIAIBETE QA AR 71710]
ZBH3tol w2t S7tstl o, ol B AetollA fofohA R A I 4= ATt (p<0.05).

2 AT A3}, AR AR W ol 8] A7t gole AR S FAI71AL 3 /A0l
3291 FF2 WA M, Haugh unit 3 WA 5 Algt F82 /MAAZE B9 ofde}, A% 71zF
ol W At F4 Asks A 7154 Aa 2AEAY ol 7FsdE AIAISHI
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