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3FaL 20-40% o] CPE ¥ 8hsla =2 wist= Tt in vitro CP 23489 H7lk= v A9 ¢oF 24 dA9] 43}
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43 BElS o] &3k A AR O] CP 43k 92.8240.09% = L}EP”_QU%, o] AxtE g0l L3 A3} =5
in ivo CP &3h&2 84.00i0.23%i vt Azl vEds dide® sUst A#ikEe CPY ATTD:
8337+065%= YERTE 346l oJste] oS% CP /\§]‘EJ+ 248 gdo= g CPY ATTD+ ¢F 0.13%
(similarity 100.16%)2] 2to]& HoF¢om FAHOZ Fofn|st 2pol= YEREA] FUTHp>0.05).
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2.1 AdALR
AEALE = AAFCO (2016)01 4] #|Qtsk 7] d¥a 8
AFS F53t 29 WA (Crude protein, CP) 450] Z}2t

20, 30, 123l 40%7F H=% wjestel[3E 1], Seo et al,
(2021) ofate] Bl Axjol] whet A 2H AH13]. APALE
Az o] 4 BE YaE BUF] ARAES st
ARg-stl om oju gk | 2 A= H7EE A ok
AFALE S 20T BaEdon o 2ol sssto] A
Fatk CPY Z2E7] & 23t% 23H8(Apparent total
track digestibility, ATTD) &S 93t A 3|7 A2l 9
7= CP 2802 % (Analyzed value as dry based) 2 &3}
= extruded dry-type (5a7]9} 2 wo]2) 8] A|HALEE A}
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[ 1] Adrs

Crude protein concentration, %

ftems 20 30 20
Ingredients composition, %
Rice flour 4391 37.04 30.04
Chicken breast powder 6.6 14 21.6
Egg yolk powder 8 8 7.5
Lard 1.5 1.3 1.4
Seaweed (Enteromorpha) 1 1 1
Cabbage powder 1 1 1
Calcium phosphate 1 0.8 0.6
Calcium carbonate 0.7 0.8 0.89
Potassium citrate 0.51 0.35 0.3
Vitamin-Mineral premix” 0.4 0.4 0.4
Salt 0.33 0.31 0.27
Tryptophane 0.05 0 0
Water 35 35 35
Chemical composition, % (DM basis, Calculated)
Dry matter 58.56 59.49 60.45
Crude protein 20.02 30.16 39.99
Ether extract 11.75 12.02 12.35
Crude fiber 0.29 0.28 0.28
Crude ash 2.19 2.47 2.68
NFE 65.75 55.07 44.7
Ca 0.81 0.81 0.8
P 0.69 0.68 0.67
Ca/P ratio 1.18 1.19 1.2
ME, kcal/kg 4,001 4,005 4,014

Values are calculated value as dry based. All experimental diets used
chicken powder as the protein source, and each experimental diet was
formulated to contain 20, 30, and 40 % crude protein. 1)Provided per
kilogram of experimental diets: Vit A, 5250 IU; VitD 3,375 IU; Vit E,
37.5mg; Vit K, 0.078mg; Vit B1(Thiamine),4.2mg; Vit B2(Riboflavin),
39mg; Vit B6(Pyridoxine), 3mg; Vit B2, 0.021mg; Cal. D.
Pantothenate, 9mg; Niacin, 45mg; Folic acid, 0.6mg; Biotin, 0.054mg;

Taurine, 1,500mg; FeSO4H20, 66mg; MnSO4H20, 5.7mg; ZnSO4H20,
75mg; CuSO4H20, 11.25mg; Na2SeO3, 0.27mg; Ca(103)2, 1.35mg.
Abbreviations: NFE, Nitrogen free extract; ME, metabolizable energy
(kcal/kg)= ((CPx3.5) + (EEx8.5) + (NFEx3.5)) x 10.

2.2 in vivo CP &23}& H7}
221 235 E

AEEEL A3 vZ4 (5 years-old; neutered 4 males
and 4 females) 8712 & o2 AA AT BE HES
A ek A 5(22-237C)2F 2 (16 hr light and 8 hr dark
cycle)o] FAX1== /WEA F7HIT0 x 210cm/dog)©] A&-5
Atk AlgE 4 28] (10:00, 16:00), &5 FA18 A&
Ak 2ejar il oF 3A3te] ofe] ggA|gto] AlEE Stk
AFEE Association of American Feed Control Officials[12]
of o] AAE 34 (ME, keal/d 132 x kg BWP)o] 2]3]
A% maintenance energy requirements’} FZEHEE A
&

w34

2.2.2 Apparent total track digestibility (ATTD)

In vivo CP ATTD% Total collection methodE ©]-8-3}¢]
SR AF7IEEt B vl s FAE &
AalA) EH I ALR 9] $E(AOAC method 934.01), Crude
protein (CP, AOAC method 934.13)¢] 458 standard
association of official analytical chemist methods [14]1 ©}
2} A AT

2.3 in vitro CP &3}& H7}

2.3.1 Static in vitro digestion model

in vitro 223 Seo et al (2022)°] AFg} Static in vitro 2
strdls sl 7 7hA] Ash @R HARQIEATHIGL
28l 9 2sfaAA 2% 2SR SR oE AAH
ATk

2.3.2 in vitro CP 43}&
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EA £4L8 SPSS(v.17.0; SPSS Statistics, IL, USA,
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o3k Mgy 43189 HIlE one-way ANOVAE =5
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& Abol9] Apol=
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A= pearson bivariate correlation analysis®l] 2]ale] 4
w9tk in vivo ATTD CP 4:3H8-9] o35 913 A3 3]
A AGALR (CP 20-40%)°ll We B3t in witro} in
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ARAAEONA A WY CP &5heS Ak 7
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) 100 z Pearson lincar correlation coefficient (r) = 0.783
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Crude protein level in diet, % Crude protein level in diet, %

(29 1] AEAES] in vitro R in vivo CP &3H&

All experimental diets used chicken powder as the protein source, and
each experimental diet was formulated to contain 20, 30, and 40% crude
protein. In vivo CP digestibility values of experimental diets were
evaluated in beagle breed dogs (n=8). The values are expressed as mean
+ SEM. (a) Differences between in vitro and in vivo CP digestibility.
ABSignificantly differences in CP digestibility among dog diet groups
containing 20-40% CP in in vitro digestion (p<0.05). *“Significant
differences in CP digestibility among dog diet groups containing
20-40% CP in in vivo digestion (p<0.05). Significant differences in CP
digestibility between in vitro and in vivo digestion (p<0.05). Linear
correlation between experimental diets of three protein levels (20-40%)
and (b) in vitro (n=3) or (c) in vivo (n=8) CP digestibility.

100 +

y=2.5405x + 151.8
R*=0.9925 0

95 +

85 f f {
94 95 96 97
Average in vitro CP digestibility, %
(19 2] 479] ATTD CP &8 o5& 918 49 319 434
Relationship between average in vivo and in vitro CP digestibility for

experimental diets containing 20, 30, and 40 % CP. Values are
expressed as mean + SEM.

Average in vivo CP digestibility, %

in vitro 23k RAS o]&3 A|lFAIES] CP 43k
92.82+0.09%= UERsk o, o] AiE 37 Al A-8-g
A} dZ=% in vivo CP 238 84.00+0.23%% ettt
[ 2] AA v2AE ez s AJAtEe] CPY
ATTD:= 8387+0.65% %= YRS [3F 2]. 37178 2] <]a}
of o5 CP &3t&3 HE2dS ez & CPe ATTD
£ 9F 0.13% (similarity 100.16%)2] 2}o]& HolF9lon &
AR R freofulgh atoli= vERA] ekt R 2] (p>0.05).

[ 2] CP9] ATTD 438t& o &S A

Items Commercial diet'
%

in vitro CP digestibility 9282 + 0.09
dEiczlgléz;ttiigrillitf;r predicting of in vivo CP y = 2.5405x-151.8
Predicted in vivo CP digestibility* (P) 84.00 =+ 0.23
Analyzed in vivo CP digestibility’ (A) 83.87 =+ 0.65
Similarity* 100.16

p value® 0.89

"The commercial diet was used chicken and rice based adult dog diet (CP 28.02
%, Analyzed value as dry based). *Predictedin vivo CP digestibility value was
calculated by applying in vitro CP digestibility value to the equation for predicting
in vivo CP digestibility. *Analyzedin vivo CP digestibility value was evaluated for
ATTD of commercial diet in beagle breed dogs (n=8). Values are expressed as
mean and SEM. “Similarity of CP digestibility was calculated as (P)/(A)x100. *p
values for comparisons between the predicted in vivo and analyzed in vivo CP
digestibility values.

AZA o7 ths 59 CPE X35t AAAIEE gy
o7 Z2XE in vtro%t in vivo A= B3 2lo] S HojF
AATE CP &8k89 d&S 93t s|AWAA mdd dkd 7
o] CP &3h& o5 Ra=x A4 7Hsds BTtk
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