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1 0%, T1 :0.05%, T2 : 0.1%, T3 : 05%)= w3ttt

49 A= AHZFADFDI Ats Z&FE)S 2AReHY] flste] vl Fod AbR g &

=2 [¢]
AEFE 2R BABRE WF AL 0§ FAFS st

DE Age] FRE F(HY), =A AL B istel 2 AN 4neH Ras)
2 Austarh A9 FAEES 7 % AN F AFL S 2E =4 92
Hoh A g7 A ot A shgict.

Ll
o
oo I

(Cusabio Biotech Co., Ltd.,, China) a5
IL-2, IL-6, TNFa, IFNy)¢} 5 dadaa vpbA (IGF-Do tigh 418 AAA T

A 24

g
G

A A WEE ZAsel AWEEe AwH A% Aus
3hof

ﬁ

BE Adyes F+SDE e Ad 1F ko] Aboli= Anova®l one-way w2
Duncan® Multiple Range Test (DMRT)E o]&3lo] #A&At. A4 9 52 P
<0.06% AAsRoH FA ~XZEY S FI|A = SPSS 1505 40 AL&3%



Table 2. ol =2 A}2 A7MA7F S8 B

s F7I

Behavioral categories

Recording

Definitions

0% AA

0.05%AA 0.1% AA 0.5% AA

State behaviors

Standing

Walking

Lying

Standing without any

other activity

Locomotion with a
normal speed or with

quick steps

Broilers' abdomen
contacts with the floor
or both legs are twisted

under the body

*Remarks: + Rare ; + + Normal ; + + + Active

Event behaviors

Drinking

Feeding

Fighting

Broiler directs its beak
to nipple drinker and
raises its head when

getting water

Broiler directs its beak
to feed trough and
carries out pecking or
eating, once or

repeatedly

Frontal displays with
raised hackles towards
another birds, head
pecking, jumping or
kicking at another bird
attacking the other birds

in an aggressive manner

*Remarks:

+ Positive ;

- Negative



Table 3. obvl it ALE H7HA7E Foldl B2de e gelsts PAt
Physical appearance test
Parameters Remarks
0.05%
0% AA 0.1% AA 0.5% AA
AA
Comb Normal Normal Normal Normal Rosy
Eyes Good Good Good Good No irritation
. No scrathhes or
Skin Healthy Healthy Healthy Healthy
hockburn marks
Breast Good Good Good Good No blisther
No feathers sticking
Feather Unruffled Unruffled Unruffled Unruffled .
ou
Leg Strong Strong Strong Strong Standing perfectly
No irritation
Feet and hocks Strong Strong Strong Strong .
markings
No signs of loose
Vent Clean Clean Clean Clean .
droppings
Beak Healthy Healthy Healthy Healthy No nasal discharge
Excreta Normal Normal Normal Normal No blood, no mucus
B AT AE obrlal A W SheH 24 E1sh 2ok B ATA A o
e v gHoR AgHe] A@ARe] 2uMd FFS FANAL AWHow Alxe
29Md e 8L1 %otk (NRC, 1994). 2 ATelA A8 25 opnlike =% v
At Agatgom 1 dn Ame] e Fae APRE S5 tHO337 %), Aol 4
dulge Fmol gaHe 443 WAL A% Fo d¥AsZ 488 (Han and Lee, 2000).
we AAE(Hansen and Lewis, 1993; Tuitock et al, 1997)& ©@oEEoA @& o] %
SN PG FYE U A oIt AR SR A S ol ol
(7313 %), 721 (11654 %) % oA olE (10576 %)t 22 HS4 ofu|Aiks g sf sk
S Ao ohAREEAe g Frie 49 B $42 FA4A 9 24 152 29



sha glek.
2 oolgol A AgE 700 A% @ 9Re BIW APt ® 29 ® 39 Uehilh AE
o mE, BE $AE 4A4A9 AUE 48 2o tehgn

Table 4. = oAt H7HAl Hol7h A Bedelo] Aol vA= 9%

(g/chicks/day)
Parameters 71 12 13 74
A Initial
verage dia 133.9 + 0.2 133.5 + 0.3 133.3 £ 0.2 135 + 0.2
Body Weight
Average Final
: 2962.5 + 0.6 3062.5 + 0.7 3033.3 £ 0.7 3020.8 + 0.6
Body Weight
A Dail
verage Say 80.77 + 0.2 83.72 % 0.2 82.86 + 0.2 82.45 £ 0.2
Gain
Average Daily b ab ab a
134.98 £ 0.3 130.12 % 0.4 131.35 + 0.4 121.33 £ 0.3
Feed Intake
Feed effici
eed ethcency 0.599 + 0.04° 0.643 + 0.08" 0.631 + 0.04" 0.68 + 0.07°

(gain/feed)
Results are mean with 24 samples per treatment. Data are means * SD. Column with

different superscripts are significantly different (P<0.05)

F 4= =5 obvbAt HIbE 7 SAe] AR vAE 43S el A AE A
T AFS BT 133go® 4 AP BE fAEATh A8 E8
7Hg wkgkom ) T2 Aol 3062gQ] Aoz UEE oy BAH

EE Aol w4 flo] 80gold A ew AT A
# bR 4RSS T 1349802 /14 Hokon, T4 A TolA 121.33g02 /1E @
2 T1, T2, T3, T4 Z+7F 0599, 0.643, 0.631, 0.680°.= YEFY T4A 2
b freldom Ee Ao g YERRP <0.05). Leeson et al.(1996)0] X3t Axte} AL



Table 5. = ofv]x=2t H7HAl Hol7F $A H2dee] =A] Ao nA= dF

Parameters 71 12 13 74
Carcass 72.89+7.78° 65.63+3.19° 76.72411.66° 76.82+6.01°
Breast 25.94+0.76" 24.49+2.56° 29.06+4.69° 29.3942.95°
Thigh 16.38+0.91° 14.38+0.64" 16.10+1.45 15.31+1.5%

Liver 2.49 + 0.46 2.25 + 0.57 2.11 + 0.18 2.43 £+ 0.68
Viscera 81 = 0.76 842 + 1.02 827 + 1.8 8.47 *+ 0.96

Results are mean with 24 samples per treatment. Data are means = SD. Column with

different superscripts are significantly different (P<0.05)

& 57 Tl £F o Ate] HIbEATE SA BEde Y A A nA e 9IS UE
Wlth obmlit ol Fe] ZFrbshEA mAlFo]l feHom ZIHT3, T4sH: Ao thet
S oHP<0.05). Al 7HE 2 dEHF-9 FAE FoH o8 SR THP<0.05). L 13
ol BAE ohvlwal Fipol obRd P WA gk
Table 6. = ofv|:=4te] wo] FFdd WmE SA B=2de]e] I Asisty #4

Grower (20d) Finisher (35d)
Parameters
T1 T2 T3 T4 T1 T2 T3 T4
Glucose* 238.67 226.33 236.67 254 + 200£4. 22512, 234b+2 286.25
+ 156 + 289 + 0.21 1.36 353" 376% .957 +0.178°
150 + 15233 + 140 + 131 +  133.25%5 17552,  140.25+4 128.5%2
Total cholesterol® a a
411 1.33 1.3 1.73 679 294b .878a 863
e 0.13 £ 0.2 £ 0.167 £ 057 £ 0.225 + 0.275 £ 0.225 + 0.15 £
Total bilirubin
0.06 0.2 0.1 0.3 0.189 0.171 0.263 0.238
GOT* 119.3 £ 115 £ 105.7 £ 127.3 £ 214.75 196.25 219.25 307.75
27.4 11.3 24.6 5.5 + 3.3 + 1.556 £ 4.909 £ 8.991

*Normal values for the plasma biochemistry parameters used in the study (The Merck Veterinary Manual, 10"
Ed, 2010): Glucose: 180-400mg/dL ; Totalcholesterol:129-297mg/dL;
Totalbilirubin:0-0.1mg/dL; GOT:10-400IU/L. Results are mean with 8 replicate per treatment. Data are means *

SD. Column with different superscripts are significantly different (P<0.05)



3} 9
Blood Urea Nitrogen(BUN)%= A &3}t o)== &4 ofv|
AARet=d =

Nitrogen(BUN)-> 5mg/dl v Tto|t}t, A= &4 ofv|ile] Ashgo] 453t

2 FeAz

ATt

Table 7. s oln|=2te] Fo 50 WE WY 5 83
Grower (20d) Finisher (35d)
Items

T1 ™ T3 T4 T1 ™ T3 T4

oA 80.04 93.77 75.38 31.02 22.03 17.9 31.72 20.93
& +6.46" +6.40° +4.80° +6.82° +2.1% +4.94° +1.3° +1.34%°
. 2.89 2.16 218 2.66 2.067 2.067 2.067 2.067
8G +0.48° +0.14° +0.2° +0.69% +0.24 +0.24 +0.24 +0.24
Lo 0.329 0.181 0.301 0.192 0.905 0.173 0.213 0.556
+0.38" +0.08° +0.31° +0.14° +0.66" +0.05° +0.05° +0.57%°

L6 12.894 11.48 8.996 8.586 4.91 4.9 4.73 4.26
£2.77° +1.67" +1.51° +0.99° +0.2 +1.55 +0.88 +0.15

INE 2.727 1.771 3.552 2.97 35.1 9.71 0.81 1.6
R +1.92 +2.14 +1.4 +269°  +935°  +0.66°  +1.68
IEN 25.13 5.938 1.5795 1.554 554.86 410.06 348.82 253.92
¥ +1.3° +4.15° +2.29° +1.04° +0.14° +0.21% +0.11% +0.15
GE1 852.65 861.77 865.71 938.06 705.03 774.13  1003.21  1058.67
) +9.44* +6.26" +6.78° +2.04° +2.8° +0.21° +9.7° +4.8°

Results are mean with 8 replicate per treatment. Data are means + SD. Column in the same periods with
different superscripts are significantly different (P<0.05).

709 AT 207 FR IHAD 35) ok GA FERA FARe
A FeE FASY Yt (2 7). 19 F2EYU AlgA), WY 22Ed GUIgG), UHF
21-2 (IL-2), 98F2-6 (IL-6), A= A7HIFNy) ® TFIAIA 49t (TNFo) =2

o ==
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Table 8. = o}t =& wof Apolol] whE olFAkEe] FA 44

Treatments Initial weight Final weight ADG ADFI FE
(nT;’4) 875 + 0.4 2615 * 1.0 0.65 = 0.03 111 + 0.005 0.58 + 0.022°
(nT__l3) 8.76 + 0.7 263 * 25 0.63 £ 0.6° 1.09 + 0.028 059 + 0.051%°
(nT=24) 9+ 05 2825 + 1.5 071 + 04° 1.07 + 0.52 0.66 + 0.047°

All data are presented as mean *SD and result with different superscripts are significantly different at *P<0.05.

% 157 9] ol AtES 3MY AFOE U] 47 AFFAR S AASHA (ControlO%,
Treatment 1: 0.1%, Treatment 2: 0.3%). 2% T5 & Hi dd FAHF (ADGHY A=
(FE)& =43t a3 T19 #Hat dd SAF Alg 288 Aozt AL wwxo"} T2
= dEzLId v s w FoskAl SFe T (p< 0.09). AbR AFH L Lm el Akelrb
stk ks Hot dd SAFH AR BES AR I 9% Ao] ofd 7hAE ofuw|
Abe] FTtell A 7I9lg o R B Uk AR BEES T8% FAY AEEA E AR
= g g AAG opr At AR HIUMAZE dFL AstE FAATIAL oA e Y
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Table 9. <25 obm At 5% Fol oo ME o] fAES] HH AseH B

=5

Parameters T0(n=3) T1(n=3) T2(n=3) Normal range
Glucose 125+41.6 114+11.1 99+7.2 85-150mg/dl
Total
92.67£8.1 94.67+15.6 100+9.2 28-48mg/dl
cholesterol
BUN 6.67£1.52 5.66£0.57 5+0.0 10-30mg/dl
Total
o 0.36%0.1 0.5+0.3 0.76+0.37 0-10mg/dl
bilirubin
GOT 40.67+9.8ab 28.335.7a 73+19.9b 32-84U/1
GPT 38.67+7.8 33+9.0 46.33£7.8 31-58I/1

All data are presented as mean =SD and result with different superscripts are significantly different at *P<0.05.
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Table 10-1. = ofviedt =5 Hof Zpolo] W o]FA=e WY % Wak(end of

2ndweek)

Week  Treat IeG IgA IL-2 IL-6 IFNy TNFa IGF-1
ments (n=4) (p=6) (0=8) (n=3) (n=3) (n=3) (n=3)

0.2 7.24 6.26 65.65 2.02 1.13
TO 1+0.0
+03 +0.2h +0.2bh +2.6b +0.7 +0.5b
021 6.82 5.38 63.57 2.33 0.82
2 T1 1+0.0
+0.2 +0.4ab +0.3ab +4.8b +0.5 +0.5s
0.18 6.27 5.24 35.81 1.99 1.23
T2 1£0.0
+0.4 +0.5a +0).7a +8.43a +0.3 +0.0s

The blood samples were collected on day 14 and day 26. All data are presented as mean *SD and result with

different superscripts are significantly different at *P<0.05.

Table 10-2. <= ofv|ieqt = Hof Zpolo] W o]FAb=e WY =+ W3k(end of

4thweek)

Treat IgG IgA IL-2 IL-6 TNFa IGF-1
Week
ments  (n=4) (n=6) (n=8)  (n=4) (n=3)  (n=5)
TO 4.59+0.1 7.16+0.8b 55+0.3 29.41+3.7b 4.87+0.5 1.14+0.4a
4 T1 45204 6.53£0.5ab 5.38£0.3 21.3£6.4ab 477+0.4 1.28+0.1b
T2 0.54+0.5 6.4£0.3a 5.25+0.2 14.37+2.9a 458%0.1 1.28+0.1b

The blood samples were collected on day 14 and day 26. All data are presented as mean *SD and result with

different superscripts are significantly different at *P<0.05.
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Table 11. =7 obwi=qt =5 o] Apolo] whe o fAak=e] Ae]shs HAHPAA)

Parameters TO T1 T2 Remarks
No Rapid or exaggerated

breathing sound,
Respiratory No abnormality detected coughing, open mouth
breathing. No ocular or

nasal discharges

Neurological signs like
Neurological No abnormality detected in—coordination, ataxia,

tremor were not observed

No signs of lameness,
Musculoskeletal No abnormality detected swelling or distention of

joints and digits.

Signs of digestive
disorder like diarrhea,
Digestive No abnormality detected dysentery or feces with
abnormal odor /color

were not detected
No signs of pruritus, skin

Integumentary No Abnormality detected discoloration or lesions in

skin and hoof.
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Table 1. Nutrients composition of the purified amino acid (PAA) used in the experiment

Nutrients Concentration
Moisture, (%) 3.79
Crude protein, (%) 93.37
Ether extract, (%) 0.84
Crude fiber, (%) 0.39
Gross energy (kcal kg-1) 5374.0
Calcium (mg kg-1) 406.63
Phosphorous (mg kg-1) 1676.12
Cysteine, (%) 1.041
Methionine, (%) 0.458
Aspartate, (%) 10.576
Threonine, (%) 3.407
Serine, (%) 4.565
Glutamine, (%) 8.875
Glycine, (%) 3.787



Alanine, (%) 6.602

Valine, (%) 6.483
Isoleucine, (%) 0.835
Leucine, (%) 11.654
Tyrosine, (%) 2.100

Phenylalanine, (%) 6.219

Lysine, (%) 7.313
Histamine, (%) 5.703
Arginine, (%) 3.809
Proline, (%) 2.674
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Table 2. Nutrient composition of laying hen basal diets used in the experiment

Ingredients Concentration (%)
Corn (8.6% CP) 64.63
Soyabean meal (48% CP) 23.30
Wheat barn 1.80
Corngluten meal 3.00
Soyabean oil 2.50
Dicalcium Phos. 1.92
Limestone 1.25
Salt 0.25
L-Lysine 1.22
DI - methionine 0.25
Premix 1.00
Crude protein, % 17.0
Methionine+CysteinetMHA 0.70
ME, kcal kg-1 2800.00

MHA: Methionine Hydroxy Analogue; ME: Metabolizable energy

Table3. Production performance of laying hen fed diets supplemented with different



percentages of PAA

Control T1 T2 T3
Parameters
0.00%PAA 0.05% PAA 0.1%6 PAA 0.5%PAA
Average daily egg 1771 £
] 1591 £ 36a 16.02 £ 34a 1766 £ 2.7b
production 3.1b
Total egg production
during the 60-days 891 + 3.6a 897 + 3.4a 989 + 2.7b 992 + 3.1b
experimental period
Hen day egg production 54.86 *
4869 + 84a 4980 = 87a 53.63 + 6.9b
(HDEP), % 8.5b
Hen house egg production 53.14 +
4546 + 84a 4749 £ 98a 5156 + 6.3b
(HHEP), % 7.7b
Egg weight, g/hen/day 63.48+1.7a 63.49+1.2a 63.63+1.6a 64.03+1.0b
Live body weight gain (kg)  0.02+0.0la 0.04+0.01a 0.06+0.03b 0.08+0.02b

All data are presented as means * SD (n=34). The columns with different superscripts are significantly different
(P < 0.05).

T29 T3 RfolA ArehAt tlZZwch HDEP, HHEP 2 AZ277 oo 5%
< 005). T T2AAS] ] RS it Aol wold st AL $49
& 92280 2ARD A0l LU QAAAY, oA ERAA ool B 3
WoAegat ATl Frbehe A nelEd i
R HASAL, o AHLYE, 0564 48 ofs
ASAA G Q9 B4 e AEAE 4 g

. (P

Table 4. Internal and external egg characteristics of egg produced by laying hen fed diets

supplemented with different percentages of purified amino acids (PAA)

T1 T2 T3
Parameters Control
0.05%PAA 0.1%PAA 0.50%PAA
Shell strength, kgf 336 £ 03a 362 = 0.2b 3.65 = 0.3b 3.6 £ 0.3b
Shell thickness, mm 0.66+£0.02a 0.71+0.04b 0.70+£0.04ab 0.69+0.01ab
Shell color 9.84+0.6a 9.84+0.5a 10.71+0.5b 9.59+0.5a
Yolk ratio, % 44+0.02 43+0.02 45%0.03 44+0.03



Albumen height, mm 6.17£0.5 6.50+0.9 5.99+1.1 5.84£1.0
Albumen width, mm  65.86+2.6a 67.12+4.1b 66.41+3.8ab 66.89+3.6ab

Albumen ratio, % 53 + 0.64a 56 + 0.07ab 55 + 0.07a 59 + 0.05b
Yolk albumen ratio,
%
Haugh unit 7253+ 2.8a 8128 £ 46b 7717 + 6.1ab 7256 + 5.6ab

All data are presented as means * SD (n=12). The columns with different superscripts are significantly different
(P < 0.05).

82+ 0.1b 78 + 0.2ab 85 + 0.Zb 74 £ 0.1a

Table 5. Plasma concentrations of parameters associated with the immune response of

laying hens fed diets supplemented with different percentages of purified amino acid (PAA)

TI T2 T
Parameters Control
0.05%PAA 0.1% PAA 0.5%PAA
IgA, ng/ml 0.1+0.0 0.1:0.0 0.13+0.0 0.1+0.0
lgGyug/ml 0.81+0.0 0.81+0.0 0.80+0.0 0.81+0.0
IL-1, pg/ml 10,0 0.18+0.0 0.18+0.0 0.18+0.0
IL=2, pg/ml g0 0.0840.0 0.0840.0 0.0840.0
IFNy,pg/ml
0.4240.1b 0.44+0.02b 0.59+0.2¢ 0.3+0.99
TNFapg/ml 740044 0.44+0.2b 0.28+0.3a 0.66+0.2¢

All data are presented as means + SD (n=10). The columns with different superscripts are significantly different
(P < 0.05).
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Table 6. Results of plasma biochemical analyses of laying hens fed diets supplemented with
different percentages of purified amino acid (PAA).

; Comtror T1 T2 T3
arameters ontro 005% PAA  01% PAA  05% PAA
Glucose, mg/dl 200.0 = 1816 £ 1787 =
1774 + 19.0a

921 4c 36.8b 20.6a

Total cholesterol |, 1406 = 187.2 = 1759 +
1574 + 22.0a

mg/dl 21 5a 33.9¢ 36.5h

Blood urea nitrogen,

mg/dl
Total bilirubin, mg/dl

+

50 = 0.0 50 = 0.0 5.0

H+

0.0 5.0 £ 0.0

017 + 0.1a  0.38

I+

02b 086

-+

0.6c 034

-+

0.2b

GOT, TU/L
1693 £ 39.0 1878 £ 6.7 1777 = 372 2019 £ 299

Normal range for plasma biochemical parameters is referenced from The Merck Veterinary Manual, 10th edition,
2010; Glucose: 180-400mg/dl; Total cholesterol: 129-297 mg/dl; Total bilirubin: 0.01mg/dl; GOT: 10-400 IU/L.

All data are presented as means * SD (n = 10). The columns with different superscripts are significantly
different (P < 0.05).
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Tablel. Experimental design for diet treatments

Treatments

Diets

Control (GO)
Treatment 1 (G1)
Treatment 2 (G2)
Treatment 3 (G3)

Basal diet*
Basal diet +0.1%6 Purified amino acid
Basal diet +0.5% Purified amino acid

Basal diet + 1% Purified amino acid

*Basal diet: Commercial diet with ME 3250 Kcal’kg and CP

20.7%.

Table2. Nutrient composition of basal diet used grower experiment

Ingredients (%)

Grower basal feed

Corn
Soybean meal
Spray dried whey
Soy oil
Corn starch
Mono calcium P
Limestone

58.06
26.46
2.99
8.00

1.68
0.89



Salt 0.43

Zinc oxide
Vit premix 0.25
Mineral premix 0.15
Calcium Chloride 0.08
Lysine 0.01
DL-methionine 0.95

Table3. Growth performance of growing pigs supplemented with different concentration of
PAA (kg)

iti i Weight
Initial Final elg ADG
Treatment  weight weight gamn AFI (kg) FE
(kg) (ke) (kg) (ke)

GO 26.92+1.71 47.00£3.25 20.07+1.83"  1.00+0.091° 2.20+0.14*  0.436+0.015%
Gl 26504277 47.25+3.94 20.75+1.63"  1.03+0.081° 2.22+0.07°  0.459+0.036™
G2 27144420 48.64%6.70 2150+3.71™ 1.075+0.180™  2.25+0.14" 0.461+0.028"

G3 26.85+452 50.92+7.04 24.07+3.03°  1.020+0.150°  2.55+0.17° 0.472+0.017

All data are presented as mean *SD (n=8) and rows with different superscripts are significantly different at
p<0.05. Control (GO): Basal diet+0% PAA; GIl: Basal diet+0.1% PAA and G2: 0.5% PAA; G3: Basal diet+1%PAA
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Table4. Plasma biochemical analysis of growing pigs supplemented with different
concentration of PAA
Normal
Parameters GO G1 G2 G3
rangex*
Glucose , mg/dl 105.00+4.03b  107.00+£9.93b 99.00£7.70b 9.25+3.7a 85-150
Total cholesterol,
108.00+5.71a  121.25+2.98b  111.00+£7.95a  107.25+3.3a 28-48
mg/dl
BUN 11.20+0.83b 11.40+1.51b 11.20+0.83b 9.40+0.54a 10-30
Total bilirubin 0.37£0.20 0.22£0.95 0.40+0.35 0.44+0.34 0-10
GOT 30.25+9.94 29.25+6.13 28.25+9.14 37.33+5.03 32-84
GPT 39.00+5.35 36.50+4.50 32.66+3.21 35.25+3.30 31-58

Normal range for the plasma biochemical parameters in the study is as per The Merck Veterinary Manual,11th
Ed, 2016.All data are presented as mean *SD (n=5) and columns with different superscripts are significantly
different at p<0.05. Control (G0): Basal diet+0% PAA; GI1: Basal diet+0.1%6 PAA and G2: 0.5% PAA; G3: Basal
diet+12%6PAA
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Tableb. Plasma levels of cytokines of growing pigs supplemented with different

concentration of purified amino acid

IGF I L - 6 TNFa
Treatments IFNy (pg/ml) IgG (ug/ml)

(ng/ml) (pg/ml) (ng/ml)
GO 0.13+0.001 0.013£0.001 0.20+£0.041 0.15£0.004a 0.14+0.013
Gl 0.13+0.004 0.014%0.001 0.21+0.041 0.15x0.011a 0.14+0.007
G2 0.13+0.003 0.018%0.009 0.19£0.012 0.15£0.004a 0.14+0.007
G3 0.13+£0.001 0.017+0.005 0.20+£0.024 0.18+0.005b 0.14+0.016

All data are presented as mean *SD (n=5) and result with different superscripts are significantly different at
*p<0.05. Control (G0): Basal diet+0% PAA; GIl: Basal diet+0.1% PAA and G2: 0.5% PAA; G3: Basal
diet+1%PAA.
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Tableb. Physical examination growing pigs supplemented with different concentration of
purified amino acid

Parameters GO Gl G2 G3 Remarks
No Rapid or exaggerated

breathing sound,
Respiratory No abnormality detected coughing, open mouth
breathing. No ocular or

nasal discharges
Neurological signs like

in—coordination, ataxia,

Neurological No abnormality detected
tremor were not
observed
) No signs of lameness,
Musculoskeletal No abnormality detected

swelling or distention of



joints and digits.
digestive disorder like

diarrhea, dysentery or
Digestive No abnormality detected feces with abnormal
odor/color were not

detected
No signs of pruritus, skin

Integumentary No abnormality detected discoloration or lesions

in skin and hoof.

Control (G0): Basal diet+0% PAA; GIl: Basal diet+0.1%6 PAA and G2: 05% PAA; G3: Basal diet+1%PAA.
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FTHHR/FE 41707 4712 A AMT , _
M35 031)8012-9660 FAX  031)8012-9669
M T 15-C-2444
Al 8 o 2015.10.28
= A (F)us
Hres U-15-02003 Heodged 2015.10.12
AYu g 15-FEED-1-00700 4 3 ¢ 2015.10.28
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T4 | 27698 FHEL ST SHE stE=Reodd 125 (F)us
HEY oto| =g (aminofarm: oto| cAF QAMALR) H=:
o2 M & HEdn 2 ek
T2 3.79 % AIREF 24 Hh
Z LA 93.37 %
=X g 0.84 %
ESCR 0.39 %
ESCES 2.01 %
ea 1.47 %
=7 5374 cal /g
Z#(Ca) 406.63 mg/kg
3=(Cr) 0.00 mg/kg
T2/(Cu) 11.38 mg/kg
A (Fe) 2738.21 ma/ka
ZE(K) 5401.94 mg/kg
o} 24| & (Mg) 222.98 mg/kg
2HZH(Mn) 0.00 mg/kg
LIE & (Na) 4990.21 mg/kg
oI(P) 1676.12 mg/kg
oted (Zn) 28.80 mg/kg
E A} 0.99 %
= 0.57 %
Ft=&(Cd) 0.00 mg/kg
£ (Pb) 0.00 mg/kg
=2 (Hg) 0.080 mg/kg
H[ A (As) 0.00 mg/kg
E(s) 0.67 %
Se(del &) 0.00 %
Hatal 0.00 mg/kg
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?.0x10™ CFU/g

olE|HE A™ A Ak
Al AH|QI(CYS) 1.041 % AR EFEM g
| x| 2 (MET) 0.458 %
OfA 22 E A ASP) 10.576 %
E2| 24 (THR) 3.407 %
M2l (SER) 4,565 %
= FBHHGLY) 8.875 %
22| 2(6LY) 3.787 %
el (ALA) 6.602 %
22 (VAL) 6.483 %
o] &=FAl(11e) 0.835 %
24 (Leu) 11.654 %
ELOl 221 (Tyr) 2.100 %
o 'd et (Phe) 6.219 %
2tol A (Lys) 7.313 %
3| ~E|H (His) 5.703 %
of=2 7| (Arg) 3.809 %
ZE2(Pro) 2.67/4 %
HAlAshs 99.17 %
e 0.00 ug/kg
Mz 2.2%10™9 CFU/g
R g =SHE(1072)
E. coli 0157:H7 =dZE
Salmonella spp. (Z4) EHE
Staphy lococcus aureus(E &) =4Z
Bacillus cereus(&&) =4E
Listeria monocytogenes(& &) =8E
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