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— Pediococcus spp.—fermented chicken meat for dogs (2019)
(SCD
—wEA BEAE AL 93 wEFFe Auty A= (2019) (1)
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Table 13 Forcast Sales of Dog Food by Category: Value 2013—2018
Won billion

2013 2014 2015 2016 2017 2018
Dog Treats and Mixers 66.1 69.4 72.1 74.3 75.8 76.5
Dry Dog Food 203.3 211.2 218.7 225.6 231.9 237.5
Wet Dog Food 24.2 24.7 25.1 255 25.8 26.1
Dog Food 293.6 305.2 315.9 325.4 333.5 340.2
Source:  Euromonitor International from trade associations, trade press, company research, trade interviews,

trade sources

=% : Euromonitor International, Dog food in South Korea. 2014.

<GEI> = nFlAta Wl A
(9] © 109]KRW)

Table 17 Forcast Sales of Cat Food by Category: Value 2013—2018
Won billion

2013 2014 2015 2016 2017 2018
Cat Treats and Mixers 0.3 0.4 0.4 0.5 0.6 0.7
Dry Cat Food 45.2 53.5 62.5 71.8 81.2 90.3
Wet Cat Food 6.5 7.8 9.1 10.4 11.6 12.8
Cat Food 52.1 61.7 72.0 82.7 93.4 103.8
Source:  Euromonitor International from trade associations, trade press, company research, trade interviews,

trade sources

Z=*] : Euromonitor International, Cat food in South Korea. 2014.
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(9] © %)
Company 2008 2009 2010 2011 2012
Nestle Purina Korea Ltd 14.3 13.9 12.9 12.3 11.5
Mars Korea Inc 13.5 11.7 11.8 11.5 11.0
Royal Canin Korea 6.0 7.9 8.6 9.1 10.8
Texas Farm Products Co Inc 6.6 7.1 6.9 6.7 6.7
CJ cheiljedang Corp 7.5 7.2 6.8 6.5 6.4
Procter & Gamble Co, The 6.6 6.3 5.4 4.9 4.1
Hill' s pet Nutrition Inc 2.6 2.4 2.5 2.9 2.7
Cargill Agri Purina Inc - 0.0 0.2 0.8 2.2
Pet World Co Ltd 1.8 2.0 1.9 1.9 1.8
Woo Sung Food Co Ltd 1.4 1.5 1.5 1.5 1.5
Dae Joo Co Ltd 1.5 1.3 1.2 1.2 1.1
E—Mart Co Ltd 0.2 0.6 0.7 0.8 0.9
Pet The man Co Ltd 0.8 0.9 0.9 0.9 0.8
Masterfoods Korea - - - - -
Nutro Products Inc - - - - -
Other Private Label 0.2 0.6 0.6 0.7 0.7
Others 36.9 36.5 38.2 38.4 37.6
Total 100.0 100.0 100.0 100.0 100.1
Source: Euromonitor International from trade associations, trade press, company research, trade interviews,
trade sources

=

%3] : Euromonitor International, Cat food in South Korea. 2014.
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AR weh 528 Abnt 3426 13 o4 52HEANE shelof 5
] 2A Al 2014-107% A120% [EE4ARAGE] HEes 44
Welol EgEolof stk Teuh AR AN EEEA)
Z,: H

al
, A 22 A, 230, 2, Ao 2T A E Stk
(3) WiFAIR S FAEA (FFS, 8054 ¢ IF5t HA
AsEel wet 528 ARt 67490 13 o3l Abm  fEAS A 9 129
of 13] o]%e] Atm W zFweks HAtstolof o ‘HFHFARAEF A A12014-106%
A11xE A1 [FE161As U FallEd e He W §87]F o wet FalEd2 7|54 o
st= HE ¥ ofof shry,
3. 79 7€ v 9 AR |3
7F Zleds
(1) =934 A=
@ AAFCO 7lol=gele)] 9w AlE
X Ao ‘Formulated to meet the nutritional levels established by the AAFCO dog
food nutrient profiles for all life stages’ 52 FE|Z Algo] E7]st o, Joksta o=z

1L U AR E A 23 AFZAA7 9o, AAFCONA % Puppy, Adulte] ojsk ¢JekerA
I ¥

ZEstdn 9g ¥ el UE WeS EA Pt

Floktol AAFCO= w7l oot dde SR 7to|EeiRl S AlgstA] i glvh. 28 v
TS S W ARRIAFES AAFCO9  RRAET AR Zhol=klell 7 sto] ALRE Al
Z - FujstAA, A5 Jkie 2oy dRE W Freke WH (dE =9, FASAE =
O] AY, eW7}=3 A WALS FIletAY B 3EAGS fote] SFFANN Y ZERo|HE F
7hor Ax/Auetr Utk FHS TAHCE Wol 81 Qe st rtol=glQl
FEDIAF (The European Pet Food Industry) ®A] »=#zdo] Q7 3= ZZIWS A5E
Wy de] e wWE AR gigh FES wlg- wjd|gk Holt)

23N AR S ZHES UG (FOS), HIEHE Fo & 17 #dd I8 £+ 3H ¥
A AA xS 5 A7FEE, AAY 55 HUIS AFRF T8 o]EH o9 e W d
5 H7F WS Aol dvets AMRANE &Y e AL A FEHE 7R Atk
O =38AL2 S7HAITE Alsel U3t & RS

gr7|=9 WgdRE st g HL FUkstal 1o Life Stageel tsh =/ = Puppy, Adult,
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AR M EE A A v 572920129 715, 4 o 1629 (2011d 7|5 =
GDPOA A 8t= v &S 2+7F 0.34%, 0.3% 7O 2 o)== &2 GDP ulH] 0.07%2] 4~5
v FFolth (gtsE AN & A9, 334, 2894, NHERIZE XZE., 2013. A|2153.)
22 N FE AFR A2 2016~2021%<%F i 3.94% o] oA dHETh (CAGR: 3.94%)
WA AR T4%7F AFR S ARl Bile] wom, Ayt vhelsE A 61%7F A
o] A5 #4 Wtk (Research and Markets. Pet food industry. 2017.).

I

Tufts University @] FAle] w2 E%ﬁ% 7)== 282 84.5%7F =@ AL =2
Hojop ghrtar AZbskal Qo 43% ko] AL =8 Aol A %‘ﬁ*hr% wolstal qlok
stoh, g8]ar ©A), 1/37bo] =¥ /’\}E of tiate] FoArtel AFe)gtttal k3 th(Research
and Markets. Pet food industry. 2011.).
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‘Older Pet=Stronger Bonds’ XYt &%&
= A FF ST, s Aol = [k
Qe Z7he ol B, o, 9%

’

(2) "= A 4%

nl=r A A+ oF 65%7F W EES 7123 lon A 5720119 ~20159) A
2.3%° AAE &tk 2011~2012d¢= 7,300% 7F- (A A Q17-9] 62% H=) 7} HPE%E“
= 7123 dglem, IF 40% 4,6008F 7oA E 7123 1o, 34%<1 3,900%F 7H+
7} aoFelE 71241 Qi) o] 9] AlE 600%t Wi, #FFE 500%F whe], & 2004 vl E 7]
23

b4
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PetSmartol] W29 v v E5E &3
45~54A4 2 554 ~644 2B AFE2] A
7FEA Y o 7)== Aol AFsksiar o]

LHERS

Al5 = F% Walmart, Target, Costco &
ok ) Aoly HA 5 (Dog Treat) & 22klg B3 o 7
A} T EAAE e fFETIste] s AEro s 28]l
5 A AT (KOTRA). 2014.).
n= AvRbEO] F () A7 s E AFR (5E, 2549, GMO s& Al9)E dzst
Nom, & F () H7F AFEo] AMeE ko] AbE diERe] 1/35 AFA|sk=T o=
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USD million 2011 AV 2013 2014 2015 2016

Premium Dry Dog Food 6,569.3 7,074.1 7,566.6 7,772.0 8,056.4 8,414.9
Premium Wet Dog Food 1,439.4 1,520.1 1,677.0 1,849.1 2,050.0 2,247.9
Therapeutic Dog Food 944.5 955.3 1,031.2 1,071.8 1,140.8 1,203.2
Non-Therapeutic Dog Food | 7,064.3 7,638.9 8,212.3 8,549.2 8,965.5 9,469.7
Premium Dog Food 8,008.4 8,594.2 9,243.5 9,621.1 10,106.3 10,672.8

%3] : Euromonitor, a]9A&HF~ 2016 =, wtelAd

o

A AAE AbE, A Q1Y)

AT BAE= AA Hd Rt s AEAAQ vtO9] A0O007F 71 ol v & it oFO
OO, vl= A% W 19 AL F0O02 HOO, O OO0 s°] 5= o3t
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Hojop gtthal Aztetal 9lom, 42.8%7F =¥ AAEE FoFoldth m@AAEE Foldhs
259 33.1%%e] FoALY] FHow Fujetal vk kY HAARE FiE b F 63%% 4
S RS BRa A"E sk A5 ARe] 7P Fasttta Azbetal ok SEARS] 79% ¢
FAE XA (Fatty Acid), HE B Z2A, abstAl 9 30 5 H7FA (Supplement) & &
ofsfjoF sty AJZ}3ar QUtd (Survey of opinions about nutritional requirements of senior

dogs and analysis of nutrient profiles of commercially available diets for senior dogs.
Dana Hutchinson. Intern J Appl Res Vet Med. 2011.).

AVMATR| =508k &3]0 waEm njFoa] 1987dols 11AM04 =38d 2 =3 Ho Hl&
14.6%, 10.6%2™, 2001 de= 15.5%, 16.8% = =7}ttt w3 6~104 =574 2 w9

(€] =
ol Hl&2 27.1%, 17.9%14 2001dl= 31.2%, 25. 7%= 1= AT} 1996l 64 ©]

=
e mHA M 42%, 641 ©13S = E= 10.6%% 2l H3lov 2001deli= 64 o)
o AL MELE 44%, 64 o] =R H W& 44%2 mRWtE g 57 Folnter
T

o8t @ RS WEE wFs AV Bel =AML Urkm BEAD (American
1

Veterinary Medical Association. 2011.).

A AA AFR A BlE2 vk AMR 68%, RFE R AMR 27%, 71EF 5% (M, B317] Bl
W, waolA dmiE e W B EAIRS 78%% W ALEO|th (Speeding UP. PETS
International December. 2016.) "]=r¢] 9 =HA 28%, = H 23%7} “Hs =A%
£ o] ¢t} (The senior pet effect on pet food purchasing. Pet food industry. 2016.)

B) FH(E=H 5 A% R

Q=& 2012 1,300%F 7F(AA ] 47%) oA 65 79k vlg] o] diEFES 7123 gl
mhd ofd Ul =o A 57k mig]E £9ddt drt. (Pet Food Manufaturers’ Association
(PFMA).)

A AR E 20089 7] 2,519We ge-E 07 HMYHEESE A F
AA 2008 1,915W 9 9}t 5 ol 76% WH]F= 2}A]sk
Itk (ogtsE FHEAE S A SgE, ZJEAd. NHERIZEIZE. 2013, A|21535.)
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H, 5 s T 1Yol E M Assta ok AFRAIR R E 289 fE2E 7S5k 2010
drnt 29 438tk ALR Bl o of ol el A Al Bl 66% 5 A8k 9t

Y FTESFE AFYS 99 16007 F= fEolm HEHelA T HuEe] 81% =
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dEL 2012 AAZF(54,171H 71 9 16.8% (9,101 74)7F 11,5343 »ka] Q) A=,
10.2% (5,525% 7FH) 7k a1eFe] 9,748 whel& AMSetal Qlow, H+ AHSFre 7l 1.37F,
ko] 1.8F olH ARG EF Zhtu] &2 el ko] 27t 30.4%, 18.2% % O EE AMGTFT
o7t 71 E ot (s & SAAE 3 4. 393, 4. NHERIZZE., 2013, #1215

T v st AdARS, 233k =9

= FF 7 AAE ZAFE FEHYS TUF 9 A SE 7 Fof
Ao Qe 2012 7<=, WA R E S P> 22 13.94], 1454174 A%= ]l
ow, Me 2FAdFS, adols A AdFE o i Al Ao® Uet

ot
=
ot
ot
o
Ani
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=
L

=/
AH| =}
2] Zm I =3
ﬁ"“ Lo} Xﬂ‘ﬁ' S Xﬂﬁ —175 j&“ﬁﬂ'
$)
et rebd, a7 29 (AERes
1. & = ‘( EE‘Q. ) 97 5ke /
m“ 2. T QA% g9 74 Y3}
o= |3 gmarst o4, Wel 7 (Sakshl, o) 76.99
w/d
- w 3 A7 (9734 AL EPA) 97 5kg /
S = e DA 73X HAE, EP .0Kg
HA e ET3
PSS s a2 wstzun) 85.99
j/d
2 1 23hee MM (A2 o)
w 2. ko] AAA AW dgiAF 4 (L-7F2Y¥) 17.6kg /
o T3 wols g1 (NG, B) 70.99
4 BAA G §4 (AUER)
i/d
RCAT ]i ) 1. 89 9 9w 37 (Aa538%) 12.0kg /
| “ 9. 2 44 (L-7=2Ud, ISP) 91.11
DIABETIC




= 1. 98 e (3%, MeReZe, e
E ’ 12.0kg /
i 2. B4 AX 54 (AAds 222 =) 78.87
STLPLA 2~ Al & oA 7= A :
MOBILITY 3. =1 = TEO]L}QO a 1_3710 Eo
C2P+
g 1. 3 HF =& (ISP)
2 . 2. PAES WA S HAF(FAFARTE) 12.0kg /
(@) |50 Az e FH oY (ol 98.16
A% WA, HEE 5 A £
HEPATIC 4 o ol‘:] <) °ﬂ =l
© n 1 AE w8 oA (Zauz, FasegE)
”i’; 2. A7) S A A (el a=F A3 3.5kg /
' 3. oju=Zgt YA A (ZEEATHOE LGEF) 24.96
MATURE 4, FFE7sL (M e, o] =AH)
Small Dog

EA]  @oflojEjHto] VYR AFA, 2016, AFEAL AFR.
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ke QA AR Qor FOO AR AFER A4 30% vFS Xk g
S(11.6%), OO.6%)7F A vl&d FE2 98 Qx k.

O13.7%), 200

Ul - 9] 53] TS w45t Agr]es ARG oW, A4 DBEE 7] 28 A (KIPRIS) &
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s=¥s =3]U-g
COMPOSITIONS AND METHODS FOR ENHANCING COGNITIVE
02464350 AND RELATED FUNCTIONS IN ANIMALS
(=20 U+ AR 9 HH= 7|52 7MAs] A 2= UH)
01925312 Fermented licorice root for treatment of complications of
diabetes mellitus (G =H9] SO x2]S st &rawl tx £ E)
02247201 FOOD PRODUCTS CONTAINING OMEGA-3 FATTY ACIDS
(OMEGA-3 A|9Fats mehshs AlE)
371 59 2 3124
<FEa> vF3 fAF 535 @3
& =Rl S &
09011841 Flour—based functional food (A7}F4 715 23%)
09179687 Yeast fermentation of rice bran extracts
(BA F= ax 2a)
Antioxidation food product, antioxidation preparation and
06884415 antioxidation method
e R R e B o S o s ol e - e S I e D)
271 538 28k 10774
F 2F3 3%




> NE BF JRa
Growth and Adult
Unit DM Reproduction Maintenance

Nutrient Basis Minimum Minimum Maximum
Crude protein % 22.0 18.0
Arginine % 0.62 0.51
Histidine % 0.22 0.18
Isoleucine % 0.45 0.37
Leucine % 0.72 0.59
Lysine % 0.77 0.63
Methionine —Cystine % 0.53 0.43
Phenylalanine—Tyrosine % 0.89 0.73
Threonine % 0.58 0.48
Tryptophan % 0.20 0.16
Valine % 0.48 0.39
Crude Fat® % 8.0 5.0
Linoleic Acid % 1.0 1.0
Minerals
Calcium % 1.0 0.6 2.5
PhosPhorus % 0.8 0.5 1.6
Ca:P ratio 1:1 1:1 2:1
Potassium % 0.6 0.6
Sodium % 0.3 0.06
Chloride % 0.45 0.09
Magnesium % 0.04 0.04 0.3
Irone® mg/kg 80 80 3000
Copper? mg/kg 7.3 7.3 250
Manganese mg/kg 5.0 5.0
Zinc mg/kg 120 120 1000
lodine mg/kg 1.5 1.5 50
Selenium mg/kg 0.11 0.11 2
Vitamins and Others
Vitamin A IU/kg 5000 5000 250,000
Vitamin D 1U/kg 500 500 5000
Vitamin E 1U/kg 50 50 1000
Thiamine® mg/kg 1.0 1.0
Riboflavin mg/kg 2.2 2.2
Pantothenic Acid mg/kg 10 10
Niacin mg/kg 11.4 11.4
Pyridoxine mg/kg 1.0 1.0
Folic Acid mg/kg 0.18 0.18
Vitamin By mg/kg 0.022 0.022
Choline mg/kg 1200 1200

Dog Food Nutrient Profiles Based on Dry Matter.

The Association of American Feed Control Officials (AAFCO). 2015.
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=4 @ololguto] & VYR AAAT 4 2015, A7) THEEdE AP BIA.

20159 1249 : ANF Real Treat 7154 7H4 A% 45 /g 2 o

<Zil> ANF Real Treat 7|54 4] AE EZAARA

%7 : Real Treat. 2015. tjAHEAF ANF E4%]

2016 03€ :o]ZH Life Stage Pet Supplements(Life Stage : Puppy, Senior, Senior) %
759 7158 (7, &, 95, toloE gAkst ) X ) gk sk 2l i)



<Z31> o]Z4Yl Life Stage Pet Supplements A|F A7) HEAN

Stage3_ SENIOR(94 0]at~)

Stage1_ pupPy(ig~14) Stage2_ ADULT(18~g4)
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BARQ A7/ uel o R A7 Brlow #u gl vl Wed dUas AR
2 Akt

7h =878 A|A oTF

— 105 X BW%™
— BASA aT7Fe AFY oF 30~40% i
= BW : Body weight, kg Y]

Y. =37 &53E 2 4532 (Carbohydrates and Fiber) &7

— 11.8~17.6g/100kcal ME (29~62% kcal/day)
cf.) BAFA Q7% 10~13.4g/100kcal ME (37~53% kcal/day)

* ME © Metabolizable energy
o =374 994 (Protein) L7F

e 120g/kg diet (4 kcal ME/g)

cf) AAFA 87F: 80g/kg diet (LFZH2 izl 7
o Wwigo] o]& sl iRk Aol Hlste] W HkE

40g/kg diete] B Q7 5m AFH dWdo] A9 o @&
o 24~28%° 1¥A WA (3,500~3,800 kcal/kg DM)
o A 7% < P 7% < A T

2. =387 X (Crude fat) LT

2,
oX
oy,
Jo
N
ko
1
ol

1 22~60g/1,000kcal ME
5~8% DM diet
Linoleic acid®?} @ —linoleic acid 3¥3gr% oo} S},

« 10~12%°] A (3,500~3,800kcal/kg DM)

AR R Eolo ) o Be Azt @TE = ok 1
o] Wolq Wk 2T 5 Y-

[e) = = L [e)
4 55 94E o+ 9l
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7R w1 Rk A wA dd tiAbelv A 27 2 105 keal

x BWT 2 3% 5 9.
o BEHo|A e WA A F4 AU Bl LTS 95 keal X BWOT 9.

o Aul A A2l A% National Research Council (1974) )4 = 132 kcal x BWY7 o],
<Daily Metabolizable Energy Requirements for Adult Dogs at Maintenance>

Type Kcal X kg BWO™

Average for laboratory kennel dogs or active pet dogs? 130

Above average requirements:

Young adult laboratory dogs or young adult active pet dogs 140
Adult laboratory Great Danes or active pet Great Danes 200
Adult laboratory terriers or active pet terriers 180

Below average requirements:
Inactive pet dogs” 95

Older laboratory dogs or older active pet dogs or laboratory Newfoundlands 105

“Dogs kept in a domestic environment with strong stimulus and ample opportunity to exercise, such as dogs in
multiple dog households in the the country or in a house with a large yard.

’Dogs kept in a domestic environment with little stimulus and opportunity to exercise. Requirements of older or

overweight dogs may still be overestimated.

o weide] 3% AYAel wste] 10~20% A VR

Nutrient requirement of dog and cat. National Research Council. 2006.
The dog. Its behavior, Nutrition and Health. 1999.
The Association of American Feed Control Officials (AAFCO). 2015



v}, NRC(National Research Council) 7]1¥ g4 Q7

Minimal Requirement Adequate Intake Recommended Allowance Safe Upper Limit
Amt./ Amt./ Amt./ Amt./ Amt./ Amt./ Amt./ Amt./
kg DM 1,000 Amt./ kg DM 1,000 Amt./ kg DM 1,000 Amt./ kg DM 1,000 Amt./
(=4,000 kcal kg (=4,000 keal kg (=4,000 keal kg (=4,000 keal kg
Nutrient kcal)? ME® BWO™ keal)? ME® BWO™ kcal) ME” BW™ kcal)* ME” BWO7
Sodium (mg) 300 75 9.85 800 200 26.2 >15g
Potassium (g) 4.0 1.0 0.14 4.0 1.0 0.14
Chloride (mg) 1,200 200 40 1,200 300 40 23.5¢
Iron (mg)* 30 7.5 1.0 30 7.5 1.0
Copper (mg)* 6 1.5 0.2 6 1.5 0.2
Zinc (mg) 60 15 2.0 60 15 2.0
Manganese (mg) 4.8 1.2 0.16 4.8 1.2 0.16
Selenium (2 g) 350 87.5 11.8 350 87.5 11.8
Todine (xg) 700 175 23.6 880 220 29.6 =4mg
Vitamins
Vitamin A (RE)” 1,212 303 40 1,515 379 50 64,000" 16,000" 2,099"
Cholecalciferol (zg)’ 11.0 2.75 0.36 13.8 3.4 0.45 80 20 2.6
Vitamin E (@ —tocopherol) (mg)’ 24 6.0 0.8 30 7.5 1.0
Vitamin K (Menadione) (mg)* 1.3 0.33 0.043 1.63 0.41 0.054
Thiamin (mg) 1.8 0.45 0.059 2.25 0.56 0.074
Riboflavin (mg) 4.2 1.05 0.138 5.25 1.3 0.171
Pyridoxine (mg) 1.2 0.30 0.04 1.5 0.375 0.049
Niacin (mg) 13.6 3.4 0.45 17.0 4.25 0.57
Pantothenic Acid (mg) 12 3.0 0.39 15 3.75 0.49
Cobalamin (zg) 28 7 0.92 8] 8.75 1.15
Folic Acid (rg) 216 54 7.1 270 67.5 8.9
Biotin’
Choline (mg) 1,360 340 45 1,700 425 56

o HW Yk eTFS HA 2UWA, opvlncil, AW, AW QT
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Minimal Requirement Adequate Intake Recommended Allowance Safe Upper Limit
Amt./ Amt./ Amt./ Amt./ Amt./ Amt./ Amt./ Amt./
kg DM 1,000 Amt./ kg DM 1,000 Amt./ kg DM 1,000 Amt./ kg DM 1,000 Amt./
(=4,000 kcal kg (=4,000 kcal kg (=4,000 keal kg (=4,000 keal kg
Nutrient keal)? ME” BWOT keal)? ME” BWO™ keal) ME” BWO™ keal) ME” BWOT
Crude Protein (g) 80 20 2.62 100 25 3.28
Amino Acids
Arginine (g)° 2.8 0.70 0.092 &5 0.88 0.11
Histidine (g) 1.5 0.37 0.048 .8 0.48 0.062
Isoleucine (g) 3.0 0.75 0.098 3.8 0.95 0.12
Methionie (g) 2.6 0.65 0.085 8.5 0.83 0.11
Methionie & Cystine (g) 5.2 1.30 0.17 6.5 1.63 0.21
Leucine (g) 5.4 185 0.18 6.8 1.70 0.22
Lysine (g) 2.8 0.70 0.092 &5 0.88 0.11
Phenylalanine 3.6 0.90 0.12 4.5 1.13 0.15
Phenylalanine & Tyrosine (g)? 5.9 1.48 0.19 7.4 1.85 0.24
Threonine (g) 3.4 0.85 0.11 4.3 1.08 0.14
Tryptophan (g) 1.1 0.28 0.036 1.4 0.35 0.046
Valine (g) 3.9 0.98 0.13 4.9 1.23 0.16
Total Fat (g) 40 10 1.3 55 13.8 1.8 3307 82.5 10.8
Fatty Acids
Linoleic Acid (g) 9.5 2.4 0.3 11 2.8 0.36 657 16.3 2.1
@ —Linolenic Acid (g)¢ 0.36 0.09 0.012 0.44 0.11 0.014
Arachidonic Acid (g)
Eicosapentaenoic + 0.44 0.11 0.03 0.44 0.11 0.03 117 2.8 0.37
Docosahexaenoic Acid (g)”

& TS 4 7]
Fasto] Aol

N

<Basal Metabolic Rate in Dogs>

Daily BMR (kcal ME - kg BW %)
Animals Gender? BW (kg) n Mean*2SD Range Source
Dogs M 5-26 8 89+24 78-114 Rubner”
Dogs MF 10-15 7 71+9 63-78 Kunde®
Dogs MF 12—-17 4 85+27 76—105 Boothby and Sandiford?
Dogs F 9-16 11 71+12 60-82 Lusk and Dubois”
Dogs M 9-27 6 67+14 59-77 Steinhaus”
Dogs MF 10-18 13 85+22 72-106 Kitchen, 1924
Bull terriers MF 20—-27 11 81+4 78—-83 DeBeer and Hjoort, 1938
Dogs M 3-28 31 70+22 48-88 Galvao, 1947
Dogs F 8-10 3 70+20 5877 Hammel et al., 1958
Mongrels NA 183 5 54+9 Leblanc and Diamond, 1986
NOTE: SD = standard deviation.
‘M = mal, F = female, NA = not available
“Cited in Kunde and Steinhaus (1926).

o UntAQl A dd 7|x gAY A = JHAl Alsolyt 4 zel7F AN FH 54~89
kcal ME/BW?7¢],



<Reported Maintenance Energy Requirements of Dogs in

Housing, and Activity>

Relation to Breed,

Age,

ME (kcal ME - kg BW™°7)
Breed, Age (years), Housing, Activity Mean*2SD? n Reference
Large—sized pet dogs 94+50 Patil and Bisby, 2001
Pet dogs 95+40 28  Wichert et al., 1999
Inactivate pet Border collies 97+82 9 Burger, 1994
Old laboratory Labradors (9) 103+22 6 Finke, 1991
Old laboratory Labradors (>7) 104+32 14  Rainbird and Kienzle, 1990
Pet dogs 105 (range 60—200) 48 Connor et al.,, 1995
Middle—aged laboratory Newfoundlands (3—7) 10626 26  Rainbird and Kienzle, 1990
Old laboratory dogs of various breeds (>8) 107+14 11 Taylor et al.,, 1995
Old laboratory beagles (>10) 110+26 5 Finke, 1994
Middle—aged laboratory beagles (3—10) 114*16 8 Finke, 1994
Middle—aged laboratory beagles (4) 117£18 6 Finke, 1991
Middle—aged laboratory dogs (3—7) 12442 86  Rainbird and Kienzle, 1990
Moderately active pet border collies 124+88 28 Burger, 1994
Young laboratory dogs of various breeds (<6) 129+10 12  Taylor et al., 1995
Young to middle—aged laboratory huskies (1—7) 132+20 5 Finke, 1991
Laboratory beagles 132+40 Patil and Bisby, 2001
Medium—sized pet dogs living in multiple dog households 133%£52 Patil and Bisby, 2001
Laboratory labradors 138%£32 Patil and Bisby, 2001
Young laboratory dogs (1—2) 139+42 69 Rainbird and Kienzle, 1990
Young laboratory beagles (1-2) 144+28 6 Finke, 1994
Highly acive pet Border collies 175%=170 10 Burger, 1994
Laboratory terriers 183%48 Patil and Bisby, 2001
Great Danes, outdoor kennels, summer Around 200 7  Zentek and Meyer, 1992
Great Danes, outdoor kennels, winter Around 250 7 Zentek and Meyer, 1992
“95 percent of the population are within this range

w AP

o o AFAEFHEZHE F)Z 103~104 kcalMEx BWO™, A (M F £
110 kcalME x BWO™, wieFe £9 wdel 2A9dde 107 kcalME x BWO™ <l

(Nutrient requirement of dog and cat. National Research Council. 2006).
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g We2 7he A4 FHE £23) > Ad > %—Ué —> HF A4 =4yt

goll A7 fl=A rdetA Ads) ®oket
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pH pH pH pH
2l = Ll . 2l = _ o
25 6.31 | 525 | —1.06 25 6.21 | 6.34 | +0.13
)= 30 6.3 4.08 | -2.22 AR 30 6.23 | 6.21 | —0.02
N 37 6.3 3.77 | —253 | + w= 37 6.24 | 6.07 | —0.17
40 6.31 | 3.83 | —2.48 40 6.23 | 598 | -0.25
+ ik

8 AE TS Hop) e, B AAE AART KES B7) 42 ST AR ¢

AR o7 37T 40T Z zpo]E Holx] om=r ofx] Aok =Hoa] 37CE
otz Zlo] Aot

5oz HaAztE MgsE Fi A8S 38 2ot

pH pH
= H pH
da } T | P B Az _ .
18 6.32 4.34 —1.98 18 6.10 5.99 —-0.11
24 6.34 4.24 —-2.10 o 24 6.12 5.97 —-0.15
A7 48 6.33 4.19 —2.14 = 48 6.12 6.04 —0.08
+ A7
72 6.33 3.90 —2.43 72 6.14 6.23 +0.09
80 6.32 4.03 —2.29 80 6.09 6.17 +0.08

A A3} 18A17HEF TaWS A9 18AIFF o] (24417, 48A1%F. 7243, 80AIZF &)
Hlgst 495 vu S u, daAd o= 2 o7t Ik =3 A 389 BHAE
18hr¥ 24hre] & #o)7} 9lo] 18~24hro WMz AAstgon, Adoix= 24hr HEE



Z1Zow A3 el
ToR Frae MR T WS AWt ol AHAE G dREE A<
g e GotrRT] St A Al
<Fgge e La 23>
pH pH
. = H . pH
) F2=O =13 P ) F2=O
20 6.48 6.36 -0.12 20 6.40 5.38 —-1.02
30 6.39 5.89 —0.50 30 6.34 4.75 —-1.59
40 6.33 5.51 —-0.82 40 6.32 4.04 —2.28
o et 50 6.25 5.12 —-1.13 B 50 6.32 3.72 —2.60
60 6.24 4.99 —-1.25 60 6.30 3.65 —2.65
70 6.20 4.92 —1.28 70 6.29 3.65 —2.64
80 6.18 4.93 —-1.25 80 6.30 3.58 —-2.72
20 6.12 6.09 —0.03 20 6.32 5.31 —-1.01
30 6.12 6.09 —0.03 30 6.32 4.78 —1.54
e 40 6.13 6.04 —0.09 40 6.31 4.25 —2.06
= 50 6.09 5.93 —0.16 4 50 6.29 3.92 —-2.37
+BIT
60 6.07 5.92 -0.15 60 6.26 3.81 —2.45
70 6.04 5.86 —0.18 70 6.25 3.81 —2.44
80 6.03 5.80 —0.23 80 6.20 3.68 —-2.52
A% A, AAH R 509% AEo} BEsk A8 HE Row pAAth o4 ARow

A gl
el o

A s e - A =1 =

ZAs

,L_v—]—-l_‘E

Al Al A-Esh] =2

o A

b

<A AHE JF

Z2(37C, 24h, F5E 50%,
A7 staltt.

@5 107 CFU/gol A% shoha

el

L—.'_

§ 48 BE 2F

584 948 31 77

Bacillus subtilis
Lactobacillus acidophilus
Lactobacillus fermentum
Pediococcus acidilactici
Pediococcus pentosaceus
Lactobacillus alimentarius

Lactobacillus acidophilus
Lactobacillus fermentum
Pediococcus acidilactici
Pediococcus pentosaceus
Lactobacillus brevis
Lactobacillus plantarum



HNEAQ 98 ¥a 4F FEA 9 ¥4 45
Lactobacillus brevis Lactobacillus reuteri
Lactobacillus plantarum Lactobacillus sakei
Lactobacillus reuteri
Lactobacillus sakei
Tetragenococcus halophilus

du|AES Eslo] AZH HExA37C, 24h, FFE 50%, #+5 107 CFU/g) < EU=
Zb e/ vty A8S At HAY 45 Al AdES AN 74 98
Hz g s AAsle] pH W R Yoy HAAE Al g AxE FASUY. $a8Ad e
t ©@skE seo] we AlRYEE pH #HAES AR, aud seko] w2 duaes o
Ryold A FqFS SAHATHE S

N

. AEd ¥8 @5 oF ¥¢a 29

LI RS BUVESl A9, Lactobacillus  alimentarius, Lactobacillus — brevis,

Lactobacillus plantarum, Lactobacillus reuteri 1213l Tetragenococcus halophilus <

HAEsto] darZes v 3 pH FA7F HA9 Haidids Bl

o 7y w3y HFEWCS A Lactobacillus alimentarius < Tetragenococcus
halophilus ET-0A St pH F27F HA 9 T ad4ds el

® tly @ IVHES] A%, Lactobacillus alimentarius 9 Lactobacillus sakei & o4 S
< pH FA7F A4 Haavs Bk

o UrtFo A9, e HETolA TAA LaAdE BIQoy 53] Lactobacillus

alimentarius, Lactobacillus brevis 181l Tetragenococcus halophilus 4% T-o)A %

< pH FX7F HA e daadts vepllth

® Y F HA$, Lactobacillus brevis, Lactobacillus plantarum, Lactobacillus reuteri =
AEete] BEAAS W Fe dwycld da fere Uehle] Raadst 24 Aol

1
A%, Lactobacillus brevis JETolA =2 dEYold AL TS e o
A Bagdds e AT
a3 A%, Lactobacillus reuteri 9+ Lactobacillus sakei &7l 2 Id&2Y
A AL FFE HEdo] HA9 HagaE eIt
[e)
2

B S, Lactobacillus brevis, Lactobacillus plantarum, Lactobacillus reuteri,



ol W §RE ekl 249 ¥

—?~, Pediococcus acidilactici @+ Lactobacillus reuteri 3%

aa¥s el

o <AHEA AR 988 5T F 2E A pHY dEYHY A4 w52 W3
. Starter pH NH; —N
Ingredients culture oh 24h JpH oh 94h —JN I\ngL )
B.s 5.00 - 0.98 0.169 0.155
L.a 4.60 - 1.37 0.169 0.155
L.f 4.69 - 1.29 0.157 0.143
P.a 4.79 - 1.19 0.157 0.143
P.p 4.70 - 1.27 0.169 0.155
STTLE L.al 5.97 4.21 - 1.77 0.014 0.817 0.803
L.b 4.30 - 1.68 0.838 0.823
L.p 4.29 - 1.68 0.811 0.797
L.r 4.26 - 1.71 0.891 0.877
L.s 4.46 - 152 0.844 0.830
T.h 4.32 - 1.65 0.804 0.790
B.s 4.48 - 1.85 0.155 0.139
L.a 3.64 - 2.70 0.168 0.151
L.f 3.88 - 2.46 0.158 0.142
P.a 3.92 - 242 0.162 0.146
P.p 3.82 - 251 0.162 0.146
A7 = L.al 6.33 3.42 - 291 0.017 0.811 0.794
Lb 3.39 - 2.94 0.824 0.807
L.p 3.43 - 291 0.811 0.797
L.r 3.43 - 2.90 0.791 0.774
L.s 3.73 - 261 0.777 0.761
T.h 3.43 - 2.90 0.764 0.747
B.s 6.00 - 0.19 0.143 0.129
L.a 5.33 - 0.86 0.162 0.149
L.f 5.56 - 0.63 0.161 0.147
P.a 5.69 - 0.50 0.139 0.125
P.p 5.46 - 0.73 0.155 0.142
o Fut L.al 6.19 4.54 - 1.65 0.014 0.804 0.790
L.b 5.51 - 0.68 0.831 0.817
L.p 5.40 - 0.79 0.898 0.884
L.r 4.92 - 1.27 0.851 0.837
L.s 4.84 - 1.35 0.864 0.850
T.h 4.64 - 1.55 0.804 0.790

B.s; Bacillus subtilis, L.a; Lactobacillus acidophilus, L.f; Lactobacillus fermentum, P.a; Pediococcus acidilactici, P.p;

Pediococcus pentosaceus, L.al;

Lactobacillus alimentarius, 1L.b; Lactobacillus brevis, L.p; Lactobacillus plantarum, L.r;

Lactobacillus reuteri, L.s; Lactobacillus saker, T.h; Tetragenococcus halophilus



pH NH; —N

Ingredien Starter
gredients  cyiture Oh 24h ApH Oh 24h -”ﬁ@b
B.s 492 = 152 0.177 0.155
L.a 6.09 - 0.35 0.204 0.181
L.f 4.34 - 210 0.179 0.156
P.a 4.30 - 215 0.183 0.160
Pp 4.29 - 216 0.193 0.170
u) 7 L.al 6.44 3.96 — 248 0.023 0.992 0.969
Lb 4.21 - 223 0.992 0.969
Lp 4.24 - 221 0.939 0.916
Lr 4.34 - 210 1.085 1.062
L.s 4.56 - 1.88 1.005 0.983
Th 3.97 — 247 0.998 0.976
B.s 5.15 ~ 0.19 0.223 0.211
L.a 4.87 — 047 0.236 0.223
L.f 4.85 — 0.49 0.242 0.230
P.a 4.88 — 0.46 0.234 0.222
o309 P.p 4.83 - 051 0.258 0.245
o L.al 5.34 4.06 - 128 0.012 0.786 0.773
g Lb 4.36 - 0.98 0.766 0.754
Lp 4.35 - 0.99 0.792 0.780
Lr 4.28 - 1.06 0.792 0.780
L.s 4.14 - 1.20 0.746 0.734
Th 4.29 - 1.05 0.753 0.740
B.s 4.05 — 221 0.137 0.124
L.a 3.78 — 248 0.134 0.121
L.f 3.84 — 242 0.137 0.124
P.a 3.84 — 243 0.139 0.125
P.p 3.87 — 240 0.133 0.120
) 7}= L.al 6.26 3.55 - 272 0.013 1.198 1.185
L.b 3.52 — 274 1.224 1.211
Lp 3.71 - 256 1.191 1.178
Lr 3.70 - 257 1.151 1.138
L.s 3.90 - 2.36 1.211 1.198
Th 3.58 ~ 2.69 1.258 1.244
B.s 4.83 ~ 1.29 0.136 0.123
L.a 4.33 - 1.80 0.134 0.122
L.f 4.37 - 1.76 0.136 0.123
P.a 4.40 - 172 0.147 0.135
P.p 4.39 - 1.73 0.141 0.129
HEAE L.al 6.12 4.08 -~ 205 0.012 0.741 0.729
L.b 4.18 - 1.95 0.742 0.729
L.p 4.30 - 1.83 0.795 0.782
Lr 4.37 - 1.76 0.788 0.776
L.s 4.47 - 1.66 0.742 0.729
Th 413 - 2.00 0.735 0.723

B.s; Bacillus subtilis, L.a; Lactobacillus acidophilus, L.f; Lactobacillus fermentum, P.a; Pediococcus acidilactici, P.p;

Pediococcus pentosaceus, L.al; Lactobacillus alimentarius, L.b; Lactobacillus brevis, L.p; Lactobacillus plantarum, L.r;

Lactobacillus reuteri, L.s; Lactobacillus sakei, T.h; Tetragenococcus halophilus



<BEY MR 43W BEFF 2R A pHeY GEUoky A FEY AR

I dients Starter pH NHs —N

nerede culture Oh 24h ApH Oh 24h _ANI‘{S&)
La 586 - 0.18 4.006 1.324

L. 586 - 0.18 3.903 1.222

Pa 5.88 ~ 0.16 3.885 1.204

P.p 5.88 - 0.15 3.975 1.294

2EE Lb 6.03 6.39 036 2681 5.513 2.831
Lp 6.36 0.33 5.541 2.860

Lr 6.38 0.35 5.497 2.815

L.s 6.34 0.31 5.235 2.554

La 570 - 0.19 5.091 0.388

L. 570 - 0.19 5.078 0.374

P.a 572 - 0.17 4.975 0.272

Pp 577 - 0.12 5.153 0.450

ol E Lb 0-89 6.29 040 4703 6.453 1.749
Lp 6.28 0.39 5.842 1.139

Lr 6.31 0.43 5.938 1.235

Ls 6.29 0.40 5.337 0.633

La 6.11 ~ 0.48 2.376 0.290

L. 6.40 - 0.20 2.465 0.379

Pa 6.15  — 0.44 2.393 0.306

N Pp - 6.09 - 050 2.450 0.363
Lb 5.78 ~ 081 2.980 0.894

Lp 580 - 0.80 3.035 0.949

Lr 629 - 0.30 6.376 4.290

Ls 580 - 0.79 5.692 3.605

L.a; Lactobacillus acidophilus, L.f; Lactobacillus fermentum, P.a; Pediococcus acidilactici, P.p; Pediococcus
pentosaceus, L.b; Lactobacillus brevis, L.p; Lactobacillus plantarum, L.r; Lactobacillus reuteri, L.s; Lactobacillus saker



I di Starter pH NHs —N
neredients  culture Oh 24h ApH Oh 24h _ANI\g/b
L.a 5.81 - 027 1.005 0.575
L.f 5.75 - 033 0.884 0.453
P.a 5.79 - 0.29 0.973 0.542
. P.p o 5.85 -0z 0.966 0.536
Lb 5.60 ~ 0.48 1.138 0.708
L.p 5.57 - 051 1.861 1.430
Lr 5.66 ~ 0.42 1.106 0.676
L.s 5.60 ~ 0.48 1.402 0.972
La 6.38 0.14 2.558 1.933
L.f 6.35 0.11 2.234 1.609
P.a 6.40 0.16 2.676 2.051
g P.p 6.94 6.38 0.14 (g0 2.271 1.647
Lb 6.23 - 0.02 1.001 0.377
L.p 6.12 - 013 1.709 1.085
Lr 6.19 - 0.06 3.035 2.411
L.s 6.14 - 0.11 1.789 1.165
L.a; Lactobacillus acidophilus, 1.f; Lactobacillus fermentum, P.a; Pediococcus acidilactici, P.p; Pediococcus

pentosaceus, L.b; Lactobacillus brevis, L.p; Lactobacillus plantarum, L.r; Lactobacillus reuteri, L.s; Lactobacillus saker

2. 3 #F &4

AedREE 75 et FaAF & s FARIY. B 7 Ao A A

Aoz wg gl IS A5 ALsty daadrt Ao r w2 s "l 23

T2 o] &3Sl

Be A5 FuE £3ste A3 5= oloer® A5 2ol dEE FJeHoE A

sk ¥ S final WA ¥ 107 CFU/g S =% AFsigom, 7t #5E=Z 1:1:1 v

2 Attt

7 =% 45 2a A

o pHel H2FEE FEIs W & B, thE ARG plyh A4 Fasgith. 53],
Lactobacillus alimentarius’7} X3re Wrg 2 pH7| & F o2 A3

® 3ty wrait T, Lactobacillus alimentarius®l Lactobacillus brevis®] Z3dS o] &
ato] A7FEE BarRe 9 pH7E -2.69% 7Hd & FOow Al

® 55 T AT AR EYE AR oY AypF or ATLFEO H dEdT



1o

Hart o maA o]l

o SRS Ag, AT LEA tAlHow pH A =
Lactobacillus alimentarius®} Lactobacillus brevis® ZEtS o] &35t TaA S uf
pH®| FFa7F Zit,

o ujFu w7 WUrtRE AEMIE A= Lactobacillus alimentarius®y Lactobacillus
brevis® Z&iolY Lactobacillus alimentarius®t Tetragenococcus halophilus® Z%+
e olgeto] HaAZE ul dides pH A&7 Zdh

o vid By esbdES pH Frago] 7HE Ao Mag iyt A4 it

® Lactobacillus alimentarius® Tetragenococcus halophilus® ZE4S o] g3le] HAEN
e oA e W, dEYoH Ai FFS =4 S AT

o AWAog ANEdRE YEaT u ZIATRUY dEFT daanst o A e

QIEQEE 2EFF BE A pHS FEUoH Ad SR sk

Ingredi Starter culture = — ANH
ents Oh 24h ApH Oh 24h A
L.al+L.b 3.64 — 269 0.671 0.654

L.al+L.p 3.74 ~ 259 0.846 0.829

Lal+L.r 3.75 ~ 258 0.698 0.681

L.al+T.h 3.76 ~ 257 0.112 0.095

L.b+L.p 3.75 ~ 259 0.260 0.244

L.b+L.r 3.74 ~ 2.60 0.659 0.643

L.b+T.h 3.76 ~ 257 0.827 0.811

Lp+Lr 3.87 — 247 0.254 0.237

LP+Th 3.91 — 242 0.318 0.302

Lr+T.h 3.92 ~ 241 0.383 0.366
L.al+L.b+L.p 3.72 — 262 0.530 0.514
L.al+L.b+L.r 3.74 ~ 2,60 0.938 0.922
L.al+L.b+T.h 3.75 ~ 258 1.830 1.813

oy L.al+L.p+L.r 6.33 3.90 — 243 0.017 0.973 0.956
L.al+L.p+T.h 3.93 — 2.40 0.120 0.103
L.al+L.r+T.h 3.75 ~ 259 1.287 1.270
Lb+L.p+L.r 3.73 ~ 2,60 2.073 2.056
Lb+Lp+Th 3.77 ~ 257 1.453 1.436
L.b+L.r+.T.h 3.82 — 252 1.858 1.841
Lp+L.r+T.h 3.94 ~ 2.39 0.783 0.766
L.al+L.b+L.p+L.r 3.75 ~ 259 0.875 0.859
L.al+L.b+L.p+T.h 3.76 ~ 257 1.698 1.681
L.al+L.b+L.r+T.h 3.77 ~ 256 1.657 1.640
L.al+L.p+L.r+T.h 3.87 — 246 1.393 1.376
Lb+Lp+L.r+T.h 3.74 ~ 2,60 1.168 1.151
L.al+L.bt1.p+Lr+ 3.78 — 255 1.762 1.746

L.al; Lactobacillus alimentarius, L.b; Lactobacillus brevis, L.p; Lactobacillus plantarum, L.r; Lactobacillus reuteri, L.s;
Lactobacillus sakei, T.h; Tetragenococcus halophilus



pH NHs; —N

Ingredients ufture Oh 24h JpH Oh 24h AN
L.al+L.b 4.44 - 153 1.467 1.452
L.al+L.p 4.52 ~ 1.46 0.854 0.839
Lal+L.r 451 ~ 1.46 1.194 1.179
L.b+L.p 4.61 - 1.36 1.232 1.218
Lb+L.r 4.53 ~ 1.44 1.111 1.097
S Lp+L.r 5.97 4.63 - 134 0014 1.295 1.281
L.al+L.b+L.p 4.59 - 1.39 1.205 1.191
L.al+L.b+L.r 4.58 - 1.39 1.285 1.271
L.al+L.p+L.r 4.69 - 1.29 1.270 1.256
Lb+L.p+L.r 4.62 - 1.35 0.980 0.966
L.al+tLb¥L.p 4.61 - 1.36 1.234 1.220
o) 5u} Lal+T.h 6.19 4.85 -~ 1.34 0014 1.687 1.673
u] 7 L.al+T.h 6.44 4.13 - 231  0.023 3.467 3.445
g9 esAE  Laltls 5.34 4.47 - 0.87 0012 - 0529 - 0.542
L.al+L.b 3.75 ~ 252 2.327 2.314
L.al+T.h 3.83 ~ 244 1.678 1.665

q7HE 6.26 0.013
L.b+T.h 3.80 ~ 246 1.758 1.744
L.al+L.b+T.h 3.82 ~ 244 2.126 2.113
AENE L.al+T.h 6.12 4.20 - 192 0012 3.592 3.579
2% L.r+L.s 6.03 5.59 - 0.45 2681 3.919 1.237
ool & L.f+L.r 5.89 5.50 - 0.39 4.703 5.037 0.333
FETE La+Lr 6.59 6.38 - 0.22  2.086 2.072 - 0.015
Age Lf+L.r 6.08 5.65 ~ 0.44 0431 0.998 0.567
R L.f+P.a 6.24 6.14 - 011  0.625 1.537 0.913

L.al; Lactobacillus alimentarius, L.b; Lactobacillus brevis, L.p, Lactobacillus plantarum, L.r; Lactobacillus reuteri, L.s;

Lactobacillus sakei, T.h; Tetragenococcus halophilus, L.f, Lactobacillus fermentum, P.a; Pediococcus acidilactici



g a7y =49 Lactobacillus alimentariussS &% % o] &35t vjgtd Alg
729 HaAdds Ay T

Lactobacillus alimentariuss a7 T2 AHE S W, vy} elyesbdiE =3+,
=€

=/ 98 Fole T3 BaasE wolA It

%
Lactobacillus brevise TayTE ol&s o Andorw wg FE7F Eghon, 53]
A7FE, AERIEC] 39 AR 2wolA daadrt FREA A skelth
Starter PH NHa =N
neredients culture Oh 24h ApH Oh 24h A
C+S 6.17 4.23 - 1.94 0.768 1.496 0.728
C+G 6.17 4.00 - 217 1.081 1.186 0.106
C+T 5.92 4.17 - 1.75 1.668 0.651 - 1.017
C+P 5.90 4.09 - 1.82 1.166 1.848 0.682
S+G 6.19 4.01 - 2.18 1.927 2.850 0.924
S+T 6.32 4.60 - 1.72 0.192 —0.087 - 0.279
S+P 6.01 4.17 - 1.84 0.633 1.136 0.504
G+T 6.28 3.73 - 2.55 0.202 0.362 0.160
G+P 5.97 3.88 - 2.09 1.057 1.537 0.480
T+P 5.95 3.85 - 2.10 0.237 0.720 0.483
C+S+G 6.17 4.02 - 2.15 1.630 1.579 - 0.051
C+S+T 6.27 4.18 - 2.10 0.596 0.067 - 0.528
C+S+P 6.04 4.05 - 2.00 2.145 1.705 — 0.440
C+G+T L.al 6.19 3.98 - 222 0.727 0.080 - 0.647
C+G+P 5.97 3.93 - 2.04 2.660 0.958 - 1.702
C+T+P 5.91 3.99 - 1.92 0.950 1.227 0.277
S+G+T 6.23 3.84 - 2.39 1.953 1.361 - 0.592
S+G+P 6.02 4.08 - 1.94 2.421 2.537 0.116
S+T+P 6.10 3.94 - 217 2.399 1.116 - 1.283
G+T+P 6.08 3.78 - 2.30 2.542 1.046 - 1.496
C+S+G+T 6.21 3.90 - 231 0.336 0.880 0.544
C+S+G+P 6.06 3.96 - 2.10 0.422 0.695 0.273
C+S+T+P 6.10 3.97 - 2.14 0.379 1.179 0.800
C+G+T+P 6.07 3.85 - 222 0.308 0.626 0.318
S+G+T+P 6.08 3.91 - 217 0.506 1.104 0.598
C+S+G+T+P 6.12 3.90 - 2.22 0.582 0.937 0.355
D+F 5.63 4.36 - 1.27 4.922 4.546 - 0.376
D+Ch Ly 5.72 5.45 - 0.27 1.950 2.502 0.551
F+Ch 5.64 5.41 - 0.24 4.722 4.352 - 0.370
D+F+Ch 5.68 5.35 - 0.33 4.125 3.540 — 0.585




pH NHs; —N

: Starter
Ingredients
culture Oh 24h JpH Oh 24h ARy
R+W 6.12 3.40 - 273 0.424 0.340 - 0.084
R+P 6.15 4.15 - 2.00 0.885 4.095 3.210
R+P+S L.b 6.22 4.28 - 1.95 0.875 3.521 2.646
R+P+S+Ch 6.06 4.37 - 1.69 1.307 3.458 2.151

L.al; Lactobacillus alimentarius. L.b; Lactobacillus brevis, L.r; Lactobacillus reuterr
CroFF717, RAG7FZ S/ o8, Gojd, Tyelg 9 7k7E, WY R PrAERE D, 9ely Frolojoli B Y52, Ch A5

H . 57 H.
& B

re
rO
4
uiu)
flo
(=
)
o,
1o
o
=
=
>
1>
=0
s
=)
o
i
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o AR & VPEL 23eYsa Fa

HFAo=2 2%F9 vAEol TAHAY. A7 Enterococcus faecium strain  DSM
20477 (Biosafety level 1)¥ Streptococcus Ilutetiensis strain CIP 106849 (Biosafety
level 2)olt}t. 18} Enterococcus faecium strain DSM 20477+ W8 @80 W2 #F
olw  Streptococcus lutetiensis strain CIP 106849+ <FdA o EA7 Q&= 52 ALY
ATk 2k, HFA RS FUAES oL AlRe Ba A4S
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Enterococcus faecium

H71H L8>

[ 0\ SolGent co., Ltd

Bt for Gemetc Teofr

Sample: GW1-27F
GW1-27F_AD7.abi

Fila:
Lane:

73

Fun Ended: - 201970627 14:13:23
G191 A58 T124 G123

Signal-

Baga spacing:

1554

Model: 3730
Machina: Soigant
Dye set: KB _5730_POP7_BOTwamob

k1]

CETAONTTNAI TT INRCOG G - GUTTGCTLCACOGG
50 o

e
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o

i

230 E—E 5

GG CTT C-\."C'I.'"\., CGCGC & CACAGG TEE TGO, -JETTG"' G-T"
10

GCTCG'I.' GTCG

MEAGIA NN G
1160

G AT GACGTC
1170

ATCOATG
11EE

€

<xFHA AT A A2 - Streptococcus lutetiensis G711 E>
\SolGent Co., Ltd. E‘fl::‘ple: TT::E’E:E_ED?.abI g;jndegga?;g;a:zz—?n?zﬁﬁ‘.m :‘\.::.:ne :g;ugen
' Baliians for Gametic Tachnatagin Lane: 55 Base gpading: 1547 Dye set: KB 3730 POPT BOTv3mob

m
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7}. pH 53
A& bge 38 3A3te] pH meter (CH8603, Mettler—Toledo AG, UK)E o] &3l =4
skt

. °]":"4°]"‘q A4 53
AHALY A= 5g& v A §F Ft A 7] (BagMixer400, HUMAN Co., Korea)®ll 5%
A 3}slar 3,000g Z 1583 94 F8(Supra 21K, HANIL SCIENTIFIC INC.E 319
AsNES 0.45xm syringe filterZ AE FH 10plE 2339 Megazyme Ammonia (rapid)
assay Kkit(K—AMIAR)& AF&3to] #4399t ©]$  Microplate readers ELISA
reader (Synergy2, BIOTEK Co., USA)E A}£3}9 340nm= S3EE FAst 1 &5
Sk bie

.\_4

o. FUu|BE=5H

SAAL] AelA A AFH S EHE-S 1009 A ste] MRS vjA| o] =25l 37CellA 24
AlZbst vkl dAE FEUE JHEE AF st oF Aty siglew & @
Z2UE AFsto] At 718l ekl 4 Al 16S ribosomal RNA (rRNA)
Z=35l7] §8Fe] primer?l 27F(5'-AGA GTT TGA TCC TGG CTC AG-3"YE
forward primerZ 1492R(5'-GGT TAC CTT GTT ACG ACT T-3"%& A}&34
reverse primer® ARE3le] PCRE Fd3At. %272 95TA 513 & HAY +, 9
5C 30%, 55T 24, 68T 1% 30x9 #gE 303 wHE %“f—, 68T oA 10%7F AZNSS
AAEAT TEHE DNAE d7|95S &3 band% 913t & Montage PCR Clean up kit
(Millipore) & o] &3te] SZAES FAst . AAl¥ DNAE Big Dye terminator cycle
sequencing kit v.3.1 (Applied BioSystems, USA)E AFg-Eto] ofubgko 7 AP B
3FAth. 16S rRNA F3A%Fe] 9714 L9S GenBank (http://www.ncbi.nlm.nih.gov/) A 5.2} H|
wakleh At i Q71D 99% 2 95% o] dAES HY W 54 F 4 o7
& skt

uj

HE
3o
h
Al



5A. ANYAEFAAY arvn)

In vitro/vivo 238 AdE AYPsH7] fJsto] AlFAFS Atk WA AA oiF At
KR o

of AbE A5 WE 33

AbR Azl At 788 (BAA, B, 7H S & HES A5 2ol AR AT
T, e ASE, AENES HFAHoR Ua AR 98R Agslv 459 Fd A2

g 2 cu Ao AFE vkel o] 37T, 24h, F4E 50%2 AU #59
A5, A A A Ay g gyt FUW W= Lactobacillus alimentarius ©1 A VE,
A57F v, #55 AR FEr7E ofHa, #sAJATEF) HelA £X] go} A}
A AN L.acidophilus® 2 &3}t

TEE 98 AAE = 1 1 HER A2 ¥ 2ads 107 CFU/ge = HEsto] qlitulo]

E (37C)el ol Xsgetqirt. 24h & A5E 7ol mEE 2g5 o] pHE 43t 2&

AEE gl

<dsd Y2 2¢a 2438 47

No. 489 Ui pH WwEs pH HIF (1)
1 A7FF1 6.27 3.68 -2.59
2 A7FF2 6.23 3.70 -2.53
3 A7HE3 6.18 3.56 —2.62
4 A7FF4 6.19 3.71 —2.48
5 A7HE5 6.20 3.76 —2.44
6 A7L56 6.27 3.64 —-2.63
7 B7VFT 6.21 3.67 —-2.54
8 A7HE8 6.19 3.66 —-2.53
9 o 74l 6.30 6.07 -0.23
10 o 742 6.30 6.05 -0.25
11 o] 513 6.27 6.13 —-0.14
12 o 4 6.30 6.50 0.20
13 o 745 6.30 5.97 -0.33
14 o816 6.29 5.95 —-0.34
15 o 747 6.29 6.05 —-0.24
16 o] 518 6.28 6.22 —-0.06
17 ASE1 5.82 5.82 0.00
18 ASE-2 5.83 5.85 0.02



e (1)

No.

0.00
0.22
—-1.95
—1.98

5.86
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(2) MSM : 20|43 (MSM, Methylsulfonylmethane)& #Zg o7 Q3 EXS ZFoF

How & 4y Ve dRolt

(3) 2ol : ol dFe FAE T sl T2
A 7o) T

(4) EFHE @ kEAoldo]l FHe, dAkst VoS 7HA L e FowR

(5) L=7t24Y¥ PSS oux 2 AFESH7] 93 AEo EANATE o

e Asxdd =ss <o

i
E

2]

ZF(Proteoglycan) 2

U FARAdE 1Ed AR

wEde TAARE 5 AN wE AW (EADE ARE Houa Ay Eee
2 2 9r AFS wustd. AEAOR XA FHE AFo] AAHAOH, XA B Apo] 2
ojuro] SojztEA A4 wi AH7t AAR Aow s s,

&l

rr
rE
oy

R FrlelE Arlnd Bt ool oksirha, wuatgom, Wid Fest gl
4 EE AYE7) 2 sk

(D == ¥zl 1zh

AAE 3D #AHH

(2) AA Atz 715 AR (13D



14402 AF HAAS ol g3t APl AARUTh. Te} b R Fo] Fo}
A A%l okt Felm A4 FAAE BEAZ wAgAAT olF nFH sste] 2450=
b FRo] Axd Feel vAlom AAA s

(3) ==& yAd @22h

AAE 3D #AHH




(4) AA Atz 715 AR (23D

2% YA A8 JbeE Rl Amste] UgFol & RAAA ket o] F @
Fel M dY wee 718 Agstel APol WAH Uk,



o} s g

(1) Control=1 (A4, =53Hd7]) — Fadsw 0%, % 8%
= kg %
=z 615.000 89.848
27} = 300.000 43.828
AEY 87.500 12.783
o) Fuf 50.000 7.305

e o 2.500 0.365
A5 150.000 21.914
Ak 5.000 0.730
1235 2.500 0.365

Zhsl Barvl 15.000 2.191
N A 2.500 0.365

g A7 0.000 0.000
g AEY 0.000 0.000
kg o Fuk 0.000 0.000
ug ASE 0.000 0.000
e ER 0.740 0.108
e A 0.250 0.037
Tt TEE 0.350 0.052
MSM 0.005 0.001
ZrgolH 0.005 0.001
EFdg 0.025 0.004
RSN 0.025 0.004
g 0.025 0.004
&7 0.025 0.004
ey 0.025 0.004
L-7t24y¥ 0.005 0.001

SN 0.000 0.000
T2y 2 EF 0.000 0.000
¥ (Coating) 40.000 5.844
H5A 0.000 0.000
AAG7 & 65.000 9.496
il 3.750 0.548
gt (Total) 684.490 100.000




(2) Control—=2 (RHF52, =¥%7]) — #ads 0%, % 16%
WA s kg %
Fd=8 580.000 82.829
A7FF 195.000 27.848
AEY 50.000 7.140
off 7} 207.500 29.633

e e 2,500 0.357
Al S 100.000 14.281
A 5.000 0.714
g 2.500 0.357

ZhraEl whar] 15.000 2.142
AAH 2.500 0.357

g BV 0.000 0.000
g WEY 0.000 0.000
kg o ek 0.000 0.000
1y AgE 0.000 0.000
7 ER 1.490 0.213
s g A 0.250 0.036
FItFEE 0.350 0.050
MSM 0.005 0.001
Zrgo|3 0.005 0.001
L7 g 0.025 0.004
HZ 3y 0.025 0.004
g 0.025 0.004
& 0.025 0.004
ey 0.025 0.004
L-7t24y¥ 0.005 0.001
EH AR 0.500 0.071

T2 2 EF 0.250 0.036
A 90.000 12.853
H5A 50.000 7.140

AR = 65.000 9.282
il 3.750 0.536
& 700.240 100.000




(3) Geria—1 (7], =9877]) — #ad7 49.307%, & 8%
WA s kg %
Fd=8 1,230.000 89.848
A7FF 300.000 21.914
AEY 100.000 7.305
off 7} 100.000 7.305

e e 5.000 0.365
Al S 0.000 0.000
Ak 10.000 0.730
g 5.000 0.365

ZhraEl whar] 30.000 2.191
AAH 5.000 0.365

il A 300.000 21.914
g AEY 75.000 5.479
kg o ek 0.000 0.000
1y AgE 300.000 21.914
7 ER 1.480 0.108
e A 0.500 0.037
FItFEE 0.700 0.052
MSM 0.010 0.001
Frgo)zl 0.010 0.001
EFH g 0.050 0.004
HZ 3y 0.050 0.004
g 0.050 0.004
& 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
EH AR 0.000 0.000

T2 2 EF 0.000 0.000
A 80.000 5.844
HE5A 0.000 0.000

AAG7 & 130.000 9.496
il 7.500 0.548
& 1,368.980 100.000




w@e7) — dads 78.902%, i 16%

(4) Geria—2 (HF52],
=

HEds kg %
Fd=8 1,160.000 82.829
A7FF 0.000 0.000
AEY 0.000 0.000
off 7} 0.000 0.000
e e 5.000 0.357
Al S 0.000 0.000
Ak 10.000 0.714
g 5.000 0.357
ZhraEl whar] 30.000 2.142
AAH 5.000 0.357
il A 390.000 27.848
g AEY 100.000 7.140
kg o ek 415.000 29.633
1y AgE 200.000 14.281
74 eE 2.980 0.213
e A 0.500 0.036
FItFEE 0.700 0.050
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
HZ 3y 0.050 0.004
g 0.050 0.004
& 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
EH AR 1.000 0.071
T2 2 EF 0.500 0.036
A 180.000 12.853
B 5A 100.000 7.140
AAG7 & 130.000 9.282
T} B k1 7) 7.500 0.536
& 1,400.480 100.000




D 4% A5 (B7HF, T
VEY, AGE) &A%

@ iv‘i'— A 7o
(L. Acidophilus)

@ <l5fHolE
37C, 24h AE

® 70~80C 2
S e
g A

© thx/A 8T

AR B P ok

©@ A=dh 9 efF Al

At Ag




S (%)
Control—1 Control—2 Geria—1 Geria—2
& 7.79 14.41 5.61 13.25
Zoa 32.01 27.50 31.69 28.70
Z A 14.18 16.54 15.42 13.33
A1 2.16 1.58 1.32 0.76
Z3 8 5.29 4.61 5.55 4.87
Zra 1.01 0.79 0.97 0.85
2l 0.83 0.72 0.88 0.75
(2) opr]imAtA

o] At & (%)
Control—1 Control—2 Geria—1 Geria—2
ENER 0.30 0.25 0.29 0.26
Efed 1.19 1.06 1.23 1.09
A= 1.33 1.18 1.35 1.21
ZEY 1.71 1.57 1.78 1.58
A 1.19 1.08 1.27 1.14
o)A 74l 1.11 1.00 1.16 1.04
Al 2.17 1.95 2.33 2.05
=z 0.74 0.51 0.71 0.54
HEed 0.38 0.29 0.32 0.27
W E=] 0.47 0.37 0.42 0.33
Zho] Al 1.76 1.57 1.56 1.48
=z}o]Al 1.92 1.70 1.96 1.75
dahd 1.68 1.51 1.79 1.59
ol27]d 1.91 1.65 1.83 1.65
= FEMAL 4.53 4.05 4.71 4.21
oA e AL 2.96 2.63 2.98 2.70
3| ~Ed 0.63 0.56 0.63 0.57
Hdgdepd 1.35 1.19 1.36 1.21




(3) AAFCO #goiH

DM7|E &% (%)

AN ¥
Control-1  Control—2 Geria—1 Geria—2 AAFCO
T 0.00 0.00 0.00 0.00 0.00
X 34.71 32.13 33.57 33.08 >18.00
ZA % 15.38 19.32 16.34 15.37 >5.50
A 2.34 1.85 1.40 0.88 -
Z3F 5.74 5.39 5.88 5.61 -
Za 1.10 0.92 1.03 0.98 >0.50
Q 0.90 0.84 0.93 0.86 >0.40
TR AAFCO 71 A% A%
Control-1  Control—2 Geria—1 Geria—2
. A3 A3 A48 A48
eSS 2k 2k 48 Zh
ES R % % g g
244 - - - -
233 - - - -
24 2k 2k 48 48
2 ek ek 48 48

* 2019 AAFCO Adult dog maintenance minimum 7]<.
* Ca:P ratiox 1:1 A%, o 2:17k4.



64. In vitro A23E2AY 1xun)

HAetol= FTolA  FAYEdACLA = d9= Fv w2347 Sl
= UYEhiH, ‘i}Eﬂﬁli/}l% et a v o}
sphingoliplids= &¢+&F8 9 &% o Ay g4 Heolme ksl e, 3
A PGk Zeta st vkl d# A Qltk (Nevin Sanlier et. al, Health benefits of
fermented foods, C. reviews in food Sci. and Nutr. 2017).
o ditxom wiint A W FEA o) A Be ol¥Ee A rkn A
ok =9 AFR GAlClA HEAIRE SR P e @ o 9143}
Atolr, Zeol= A microbiomes 7IHteZ 7 T ] {9
98 ZzvlelogaE AR AARAY AnARd 43 5xE A
2% W7he ATl el 1 gl FAlold.

B}

<NEAYR Q) in vitro A5 (Dry matter) ¥ Z@®A (Crude protein) &3F&>

Pre—Senior dog Post—Senior dog

Treatment
Control 1 Geria 1 P—value Control 2 Geria 2 P—value

Dry matter

. o 87.70 = 0.37 91.64 £ 0.65 0.0528 89.38 = 0.27 94.37 £ 0.24 0.0074
digestibility (%)

0.05% Pepsin

. o 86.57 = 0.19 90.75 £ 0.33 0.0039 87.69 £ 0.20 91.54 £ 0.12 0.0034
digestibility (%)

0.2% Pepsin

. o 89.12 = 0.24 92.75 = 0.20 0.0042 89.96 = 0.13 93.55 £ 0.12 0.0044
digestibility (%)




T8 I EmAE T8 R ERAME

W Control-1  ®mGeria-1 W Control-2 - W Geria-2
100 - 100 4 {p=0.0074)
; . wx L e=0.0044
{5=0.0039) ki (p=0.0034) p:\‘
g5 4 (7=0.0523) .1.G'=-:=-! A =% g5 | e F
a0 F a0
S £
g5 oM g5
10 i
<1 <+
80 A 80 H
73 75
70 - 70 -
Dry matter 005% Pepsin 0.2% Pepsin Dry matter 0.05% Pepsin 0.2% Pepsin

A7l HEAFE(GD Y AEASES BEEAIE(CHEY oF 3.9% =8kil, =¥ F7|
bE| ke

I ALE (G2) 2] AE 43S B EAE (C2) Bt ¢F 5% =4 eyl (P<0.05).
wHA7] BEAFE(GD Y 0.05% WAAFHES HUFAIR(CHET o 4.29% =91

(P<0.05), 0.2% AN23&L vLFALE (CHEY oF 3.6% =4 YeERSTE (P<0.05).
eyer] HEAE(G2) Y 0.05% WAALSES HPEaAE(C2)RT °F 3.9% H=%a
(P<0.05), 0.2% AN L35S HLFALE (C2) Bt oF 3.6% =4 YeEFSTh (P<0.05).
A LFEAE(G) = BIEEAE(O) o Hlste] A& 2 fAAIAsEo] A deptor 3
2E FHEo] oW =8d9] askgdd ¥ E&o] HE AOE YERT



2. AgH

ek

(1) In vitro A% 23&

<In vitro 238 A3 TAE>

______________ -.\ -
A}
02M HClpH 20 | [ Sample washing
Pepsin I
1
1
. 4
- -
| .
i
39°C 2h | Sample Drying
Shaking incubation : 70°C 18h
R
Sz S i -
L
1
Add 0.6M NaOH 1
Final pH 6.8 ' I Measure sample
Pancreatin | ===  weight
| E——
1
e !
1
1
]
39°C 4h !
Shaking incubation |
f”

AEA23E2 Boisen and Fernandez(1997)9] two step ®HHS 83l EX35%0 A
WA dAZ AFx AR 0.5g 0.1M phosphate £ (pH 6) 25mlel Yo 1+
vortexing 3t 0.2M HCl €942 10ml 7Fst ¥ 1Me HCIY} 1ME NaOH &2 o]&3}
pHE 2% w39l A3 Ao A X3 pepsin £H(25¢/L, porcine pepsin 2000FIP U/g,
Merck 7190) 1ml®} chloramphenicol €9 (0.005g/ml ethanol) 0.5mlE 7}sto] W EH| 7]
(VS 8480, VISION, Republic of Korea)llA] 39TC=Z 2A|7F&2t AstAI AT 1831 F HA|
GAZ 9 AstE &N 0.2M Phosphate €94 (pH 6.8) 10ml¢} 0.6M NaOH €< 5ml
£ 7F § 1IM9] HCIY 1M NaOH &5 o]&3sto] pHE 6.8% St A9 A A
3l pancreatin €9 (Porcine pancreas grade VI, SigmaP—1750) 1mlS #7}&}o] e
71 (VS 8480, VISION, Republic of Korea) |4 39C=ZE 4A|7F&2t ASkAIZ T wwE & A
follo]] 29+ Ao glass filter crucible(pore size 40—90um, Glassco)® A ZI3l o gk
ofAlECE 3{ZE AlFE H 70T Ax7]elA 18A1ZF Ax T A3E&S AAtslth

AT AR T AE FF(%)
B wadtE § A8 (D)

BN
4
=
>
DX
Loty
o
flo r
>
kil
i
o,
of
2
=
N
9
X
i)
N
<
n

200mle] AHZtZ g Ao A7 2gS



ol
oh

2sl3 0.05%
Republic of Korea)ell ¥l 16A17F <k &&
Aoy} A7 B4R AYAE 3

Maha AbRC] 2umd G Aol iohE

= 0.2% FAE

150ml=

7hatel 45C Zgwjek7] (VS 8480, VISION,
0] FHA &FAZTE ©]F No. 2A oJAAZ
Zolago] Yol BadlEe zuuld ks ¥

o= 1
& Ao,

© ru

38 (%) = (A-B)/A x 100

Fema &
Al ALR T 2 o (%)
«Br BAskE F 2dd (%)



72, In vivo 1 A} FEFAHAE 125

B~
ot

sh& Ad

’\a“’q A= Q! Control—1, 2, Geria—1, 2AFR.2] in vivo 23828 S
1A et A EAES b= (Beagle) = AAISIGITE =8 A7) Ab

= 7] AFRE Hlasry] fse] 1297 e
oS Holv sE S wEYA S

A HEHAE T
=
=

umoﬁm 13t}

<In vivo 23&>

Digestibility UNIT: %
GROUPS
Day - -
Control—1 Geria—1 Control—2 Geria—2
Dry matter 91.7 £1.27 89.7 £ 2.25 91.2 = 0.78 90.5 =541
Organic 92.9 *1.09 91.0 + 2.01 92.1 * 0.84 91.6 + 0.60
matter
Crude 91.0 +1.51 88.8 + 2.41 89.1 + 1.06 88.9 *+ 0.98
protein
N 5 5 5 o

® 2Atm (Control—1, Geria—1), A Aye= v 2o Gl1Y A3&2 DM
69.43%+2.14 %, OM 74.21+2.29 %, CP 67.3%£2.2 % °]31, G292 A3&S DM
69.75+1.64 %, OM 73.38£2.94 %, CP 67.23+1.51 % vt 2+ &8 7 {93k
zfol &= SIS TH

® 152 ALE (Control—2, Geria—2) A3 A¥}+= v v G3
68.52+£2.72 %, OM 72.01£3.85 %, CP 60.83%5.99 % ©°]<l >
67.29%5.41 %, OM 71.01£3.88 %, CP 61.76%6.12 % vt 2+ d5E 3+ F23+
ztol= LSl

=~

2. 28 4 1%

ANEE& 12 AAA R Ay 23 HEEAA R Adoz FaEAT (Gl AXALR
i, G2: Geria—F1 39+, G3: HFAALE 3997, G4: Geria—F2 w9)

T Jols AFRS] AgES AXtelr] Skl BlE e ERE A 2 AA S
A H AR JIAEEFE 11Y, 129, 139) s ddstA & E3sto] S
tATAoM AR HAFE shalth. Jol3t AR S AW HANREE EAE T
ekt =A% 255 vlY 2 ® Dry matter (DM), Organic matter (OM), Crude

protein (CP) 8] A&3t&S obA A5 F2o tidsto] AlAtslt.
o 1 HAAVIF T AGEES HEYA &, A= Folo #Hd ol dF

A QF kT

A%
of K
off
r? ML o
=
Joﬂ'

rlo
r g

s



® DM, OM, CP ¢

1 A7 G3 g G4 71
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1854 Fo MAL HE 1 3)/d, 2 73 EHF

12 9 (D-12), 13 4 (D-13), 14 4 (D—-14) ¥¥ 50 g o] AFAF H AHHE A}
g3t =AL WEa (¢F —70 C olshol nAsH, AlF FTHE F B4

W sHdHREAT) 07 FHEA

A8l Abz o] 9doFA skeF 4l Dry matter (DM), Organic matter (OM), Crude protein
(CP), Fat, GE¢] Reference datag A& %ol 4 Ay Ao AL AFE o] 7l
]O]ETH 11, 12¢, 13¥9 AFEAFAT Ho U Alswo AYERY 12 ¢, 13

14 9] EWE Fitg o]gste] AskES AN AR B4 A, AZFF BAS
%Eokgi F8] E3tel DM, OM, CPE 2418k, AAda e v 2.

ml

Digestibility  Dry matter (d#HA IS DM% — & DM%) / AFHAE DM %100
Organic matter (%DM basis) (AHATE OM™E — # OM=) / AHAALE OM%F %100
Crude protein (AHAATRE CPH — & CP®) / A3 R CPH #100



8A. In vivo 2Z} FEFTAAE cxvvx)

MdE wgatg ol 7|aAdS TketElr] fste] EAF A 10vE 9 423 =HWHASE TS
A AFE AAESI Y AFS xdEhyek sute], ZE A 2vkE], R AAMHEH o] 1vkg], gAE
E 1vtg), FE5 198 & 9tk 2% 8y o)At wHAo R Hi AE=E 4.16+10.38kg0]
ot

<IfEAR 9 7134 4>

=27 %57
Palatability factor
Cntrol—1 Geria—1 Control—-2 Geria—2
smelling frequency g g5 4 55 g5 + 38 105 + 42 108 + 55
Count/10min
Bating frequency 5 4 g9 35 + 35 128 + 27 158 + 81

Count/10min

Eating time 00 + 00 463 + 463 1323 + 369 2318 + 1057
sec/10min
Food intake 0.0 + 0.0 95 + 2.5 32.3 + 99 95.8 + 13.5
g/10min

o Y| Geria DE thzTol st WA R A, W 8, AR WAl 7]
E0] Ekow wFF) Geria 2% ol vlstel e A4, AgelA 7540l &
A ek

o WAH WAARS JBHEL FHHOR WY tha Re ARAADE FAZ 1




1 W EAlE e 425k8S gotaly] geke] LA kA 10vt 9 28 wHAL o4t
of AR WA AES Tolght v, BE A 2uke), eaAMEe] 1vke], SAE
1512, ¥5 1w CB% gde ol weow WE AFS 4.16=0.38keo]

Agel 37 28HE YS AASh B AGL in vitro A

Arao =2 AsES ASEH] A in vivo A EolSlt.

HEALEY in vivo ZEHA, AE, F718, YA 238>

(%)
Treatment
Control—1 Geria—1 Control—2 Geria—2
Dry matter 81.0 £ 1.0 80.0 £ 1.0 84.3 £ 0.9 80.6 = 1.0
Organic matter 85.1 = 0.8 84.1 £ 0.8 86.8 £ 0.7 83.4 £ 0.9
Crude protein 735 £ 1.6 68.6 £ 1.5 86.0 £ 0.8 78.1 £ 1.1
Gross energy 84.8 £ 0.8 83.8 £ 0.8 89.5 £ 0.6 86.4 £ 0.7

NEALE O St in vivo A%FE S5 A

o AWHOE WEAL(G)E MLEAL () Hlste] 2FHo] WA vhehgow ol vk
NEYoE QA% WEMRY BT gael /Ad Ao e A

® OIE AN IAAE FEAUAA NIA B GATY AT it ol 3 2
AUE FEAPOR AGE MR ARAtE B7hES AR GD O FS 50%9
WA NE BOWE AL, ol Aol T okl WA 5H FAAE Wk
A e o] e 1EHOE vehd ol fE ARH, %e AR HAROE Q8 oz



T HaEhs &k EA4 O] FolR Apolrt gl Ao e
g, g @A
MNae daALRE FostdA] FAASAA A7 A=A #ER1s] St dd HALs A
Astgieh gete A3 A F alge] Bt whe del AW @ RAbE AN sk,
<FAA 9 AAF (dET: BEEAE)>
18/ Bns A 9 Dog 1 Dog 2 Dog 3 Dog 4 Dog 5
CBC

WBC 6 ~ 17 (10x9/L) 7.8(=) 14.3(=) 11.6(=) 10.6 (=) 15.6(=)
WBC—Eos (%) 2 ~ 10 (%) - 0.4C1) 1.2(1) - -
WBC—Eos(#) 0.1 ~ 1.3 (10x9/L) - 0.1(=) 0.1(=) - -
RBC 5.5 ~ 8.5 (10x12/L) 8.43(=) 7.51(=) 6.17(=) 6.31(=) 5.01(1)
Hemoglobin [Hb] 12 ~ 18 (g/dL) 18.9(1) 16.4(=) 14.4(=) 13.9(= 11.8(1)
Hematocrit [Het] 37 ~ 55 (%) 59.8(1) 51.8(=) 44.2(=) 43.2(=) 35.3(1)
MCV 60 ~ 77 (fL) 70.9(=) 69(—) 71.6(=) 68.5(—) 70.5(=)
MCH 19.5 ~ 24.5 (pg) 22.4(=) 21.8(—) 23.3(—) 22(=) 23.6(—)
MCHC 32 ~ 36 (g/dL) 31.6(1) 31.7(1) 32.6(=) 32.2(=) 33.4(=)
RDW-CV 12 ~ 16 (%) 11.9(1) 13(=) 11.8(1) 11.9(1) 11.6(1)
Platelet 200 ~ 500 (10x9/L) 76(1) 631(1) 640(1) 542(1) 680(1)
PCT 0~29 (%) 0.05(=) 0.45(=) 0.44 (=) 0.43(=) 0.54(=)
MPV 6.7 ~ 11.1 (fL) 6.8(=) 7.2(=) 6.8(=) 7.9(=) 7.9(=)
PDW-CV 0 ~ 50 (%) 18.7(=) 15.9(=) 16(=) 15.9(=) 15.9(=)
WBC—Lymph (%) 12 ~ 30 (%) 27.5(=) 25(=) 18.7(=) 26.9(=) 16.9(=)
WBC—Mono (%) 3 ~10 (%) - 5.8(=) 4(=) - -
WBC—Gran (%) 60 ~ 80 (%) 72.5(=) 68.8(=) 76.1(=) 73.1(=) 83.1(1)
WBC—Lymph (#) 1 ~ 4.8 (10x9/L) 2.1(=) 3.6(=) 2.2(=) 2.9(=) 2.6(=)
WBC—Mono (#) 0.2 ~ 1.4 (10x9/L) - 0.8(=) 0.5(=) - -
WBC—Gran (#) 3 ~ 11.8 (10x9/L) 5.7(=) 9.8(=) 8.8(=) 7.7(=) 13(1)




<FANA d9 AAE AR EALE, Geria)>

=+ A4 Dog 6 Dog 7 Dog 8 Dog 9 Dog 10
CBC

WBC 6 ~ 17 (10x9/L) 10.6 (=) 18.9(1) 13.2(=) 7(=) 1.4(1)

WBC—Eos (%) 2 ~ 10 (%) 0.7(1) 0.6(1) 2.6(=) 1.3(1) 0.2(=)

WBC—Eos (#) 0.1 ~ 1.3 (10x9/L) 0.1(=) 0.1(=) 0.3(=) 0.1(=) 7.76 (=)

RBC 5.5 ~ 8.5 (10x12/L) 8.51(1) 6.73(=) 9.51(1) 7.93(=) 18.2(1)

Hemoglobin [Hb] 12 ~ 18 (g/dL) 20.1(1) 14.9(=) 18.2(1) 17.7(=) 55.5(1)
Hematocrit [Het] 37 ~ 55 (%) 61.8(1) 45.2(=) 57.1(1) 55(=) 71.5(=)
MCV 60 ~ 77 (fL) 72.6(=) 67.2(=) 60(=) 69.4 (=) 23.5(=)
MCH 19.5 ~ 24.5 (pg) 23.6(=) 22.1(=) 19.1(]) 22.3(=) 32.8(=)
MCHC 32 ~ 36 (g/dL) 32.5(=) 33(=) 31.9(1) 32.2(=) 11.5C1)

RDW-CV 12 ~ 16 (%) 11.8(1) 14.2(=) 13.3(=) 12.7(=) 531(1)

Platelet 200 ~ 500 (10x9/L) 492(=) 715(1) 286 (=) 265(=) 0.36(=)

PCT 0~29 (%) 0.36(=) 0.55(=) 0.23(=) 0.2(=) 6.8(=)

MPV 6.7 ~ 11.1 ({L) 7.4(=) 7.7(=) 8(=) 7.7(=) 14.3(=)

PDW-CV 0~ 50 (%) 16(=) 15.3(=) 15.6 (=) 15.4(=) 18.8(=)

WBC—Lymph (%) 12 ~ 30 (%) 20.8(=) 32.2(1) 17.9(=) 39.3(1) 3.6(=)

WBC—Mono (%) 3 ~10 (%) 4.8(=) 5.7(=) 2.6(1) 4(=) 76.2(=)

WBC—Gran (%) 60 ~ 80 (%) 73.7(=) 61.5(=) 76.9(=) 55.4(1) 2.1(=)

WBC—Lymph (#) 1 ~ 4.8 (10x9/L) 2.2(=) 6.1(1) 2.4(=) 2.8(=) 0.4(=)

WBC—Mono (#) 0.2 ~ 1.4 (10x9/L) 0.5(=) 1.1(= 0.3(=) 0.3(=) 8.5(=)

WBC—Gran (#) 3 ~ 11.8 (10x9/L) 7.8(=) 11.6(=) 10.2(=) 11.6(=)

o JIAlE Fo] M50 A AAE FAHAE Uetwth 5 wolAddS AAISE v, v
g % daAts 5o 29 FAA g AR dEHe A Wl E& v & ¢ %
=

o 4/AZte] Aty Folel o3t AL EAIRE ob7|H A ktth Fo g elA gjHAQl
A HEEA] gron | slEolt TAIZE BREA] kot AY AyE daxtge] <
Asto] S =AU

87 —



AR Fol AT el % R vPEe Wb

Total bacteria (cfu/g) Lactic acid bacteria (cfu/g)
Treatment
before after before after
Control 3.2 x 10° 1.1 x 10° 9.4 x 107 4.9 x 10°
Saliva i
Geria 4.9 x 10° 1.5 x 10 1.1 x 10° 1.9 x 10°
Control 1.8 x 10 2.1 x 107 1.5 x 10° 6.1 x 107
Feces
Geria 1.1 x 10 3.1 x 108 1.0 x 10 2.0 x 108
o vty 4 WgAlRE ZHZb Fojsto] B W WO T fAkt 5 S A9, A
ARoz ol A Bk 1 Fvb gastglont witas wastzel Aolde BAEA ¢
o]—r;]_
s .

o taAtge Ut n vitro A@EANE EYE Ua AR =
=] = -

o
vivo @B oz AAEIG o dirA oz AR (G) & HLAEALR (C) o B8t £28&9]
WA YElgon ol v e ow < waitae AHAY il ZAdEdta
T At ol A 1AdE FE i A

-
Efupx] kol 5l 22 hdE FEATCE AREE WiEAIEC dEANR HUMES XA
(G2 4% 50%%} W52 3N =

£ H7behA] @& Zlo] W VAo E Yed Ao AlRHE, 93 AlE A F A o
Z7-9F BluLeto] AshE A
upeha, o] % i oA 7
= SFA MR A ol in vitro Wa APAA Y TR A5 AEIGA e
WS Lactobacillus alimentarius (R 22 Aol ARE) Kth= pH Zstzt Bl A
%2 Lactobacillus brevis ¥+% AFg3sto] 95 Alg wa § 33 gAY in vivo
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Erleher sobel, e 2vbel, @AM 1otel, SAEE Ivkel, FE Ivkez sgich
2% 8dd oj4d wHHAoR BE AFES 4.16%0.38keo) Ark BOLE hzo] §li FAP)
2 P72 QelA 10 o) 4E ARSI BHE 2gHA 2 FAD AUl 3gHET

A skt 2t /\]E’-‘E AN GAF R 3|Astal T4t viA] (Nutrient agar) o =23t
o FHFE, A WA (MRS agar) o] st A4 & Mo Alg g3 colony
forming unit (cfu) & X &3FAT}.

. ofj
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o AlxH wagAts o 7P & dFow EAst= I P AWAE F, acetate?) valerate
o HgFHe) oy TaFHE Y VISATYAE x5S o] e oist =HHe V)
TS dotrRska 1 Ay ofgel #r

<A Ak 71 SAAFEAL] 713 AP
» Acetic acid'
Palatability factor
C C+A C+A+F P value

First eating rate, % 0.30%£0.16 0.25%£0.16 0.50%x0.19 0.5078

Smelling frequency, count/10 min 5.00£1.07 7.88£2.86 3.88£0.93 0.2186

Eating frequency, count/10 min 11.00£5.49 9.13£2.26 30.38%9.90 0.0654

Eating time, sec/10 min 70.38£39.77 56.88£17.58 176.38+£47.39 0.0658

Food intake, g/10 min 13.25%£7.25 10.13£4.92 28.25%+7.34 0.1410

IC, Control; C+A, Control+Acetic acid; C+A+F, Contol+Acetic acid+Flavor.

<FHTA ALA 7| TG FA L 7134 AE2>

Valeric acid!

Palatability factor

C C+V C+V+F P value
First eating rate, % 0.30£0.15* 0.00£0.00° 0.70*£0.15% 0.0020
Smelling frequency, count/10 min 2.20%0.79 4.20%0.19 4.60*£1.18 0.1476
Eating frequency, count/10 min 17.20%£6.57 14.00%6.19 23.80*t4.49 0.4880
Eating time, sec/10 min 79.80£30.31 58.40£23.87 125.50*£32.86 0.2707
Food intake, g/10 min 20.00£6.93 18.00x7.15 26.30£5.01 0.6244

IC, Control; C+V, Control+Valeric acid; C+V+F, Contol+Valeric acid+Flavor.
aP\Means in the same row with different superscripts differ significantly (p<0.05).



<FEA AAabE 7134 38EA S 715 A-3>
. Acetic acid + Valeric acid?
Palatability factor

C C+A+V C+A+V+F P value
First eating rate, % 0.30£0.15 0.30%=0.15 0.40£0.16 0.8731
Smelling frequency, count/10 min 2.80£0.71 5.00£0.95 4.00£1.01 0.1803
Eating frequency, count/10 min 15.00£5.28 14.50£5.75 20.10£5.11 0.7212
Eating time, sec/10 min 77.10£28.80 81.40%27.99 92.40x27.50 0.9244
Food intake, g/10 min 18.70£6.99 18.00£6.01 24.30*6.55 0.7581
IC, Control; C+A+F, Control+Acetic acid+Valeric acid; C+A+V+F, Contol+Acetic acid+Valeric

acid+Flavor.

AcetateZ
acetate 2}

A5 Btk
Valerate® L3314
valerate 2} @A &
G A=
valerate 2t

AT T

=
T

A

AT

o

AR, T8
A7t ExE A
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e
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(1) Control—-1 (A4, =8A7]) - ¥&5dE 0%, % 8%
vl & kg %
F98 1,220.000 90.218
27} = 400.000 29.580
AEY 100.000 7.395
o) Fuf 400.000 29.580

e o 5.000 0.370
A5 200.000 14.790
2ol 10.000 0.739
1235 10.000 0.739
Zhsl Barvl 90.000 6.655
N A 5.000 0.370
g A7 0.000 0.000
g AEY 0.000 0.000
kg o Fuk 0.000 0.000
e ER 2.280 0.169
e A 0.500 0.037
T EFEE 0.500 0.037
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
BE 3 0.050 0.004
g 0.050 0.004
&7 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
0 AR 0.000 0.000
T2y 2 EF 1.000 0.074
S 80.000 5.916
H5A 0.000 0.000
AA ST & 130.000 9.613
3t 1,352.280 100.000




(2) Control-2 (4], =8%7]) — ¢&5dE 0%, % 16%
vl & kg %
F98 1,220.000 87.582
A7 400.000 28.715
AEY 100.000 7.179
off 7t 400.000 28.715

e o 5.000 0.359
A5 200.000 14.358
2ol 10.000 0.718
1235 10.000 0.718
Zhsl Barvl 90.000 6.461
N A 5.000 0.359
g A7 0.000 0.000
g AEY 0.000 0.000
kg o Fuk 0.000 0.000
e ER 2.980 0.214
THELYIT 0.500 0.036
T EFEE 0.500 0.036
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
BE 3 0.050 0.004
g 0.050 0.004
&7 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
0 AR 0.700 0.050
T RILAGEF 1.000 0.072
S 120.000 8.615
H5A 80.000 5.743
A7 & 90.000 6.461
& 1,392.980 100.000




(3) Geria—1 (4], =3A7]) — 2EdE 66.555%, T% 8%

vl & kg %
F98 1,220.000 90.218
A7 0.000 0.000
AEY 0.000 0.000
off 7t 0.000 0.000

e o 5.000 0.370
A5 200.000 14.790
2ol 10.000 0.739

1235 10.000 0.739

Zhsl Barvl 90.000 6.655

N A 5.000 0.370
g A7 400.000 29.580
g AEY 100.000 7.395
kg o Fuk 400.000 29.580
e ER 2.280 0.169

THELYIT 0.500 0.037
T EFEE 0.500 0.037
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
BE 3 0.050 0.004
g 0.050 0.004
&7 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
0 AR 0.000 0.000

T RILAGEF 1.000 0.074
S 80.000 5.916
H5A 0.000 0.000

A7 & 130.000 9.613
& 1,352.280 100.000




(4) Geria—2 (2], =33%7]) — 23 H4E 64.609%, % 16%

vl & kg %
F98 1220.000 87.582
A7 0.000 0.000
AEY 0.000 0.000
off 7t 0.000 0.000

e o 5.000 0.359
A5 200.000 14.358
2ol 10.000 0.718

1235 10.000 0.718

Zhsl Barvl 90.000 6.461

N A 5.000 0.359
g A7 400.000 28.715
g AEY 100.000 7.179
kg o Fuk 400.000 28.715
e ER 2.980 0.214

THELYIT 0.500 0.036
T EFEE 0.500 0.036
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
BE 3 0.050 0.004
g 0.050 0.004
&7 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
0 AR 0.700 0.050

T RILAGEF 1.000 0.072
S 120.000 8.615
H5A 80.000 5.743

AA ST & 90.000 6.461
& 1,392.980 100.000




(5) dRgEEy
SR (%)
Control—1 Control—2 Geria—1 Geria—2
& 7.36 11.03 2.35 15.76
Zo 26.53 25.60 27.79 26.79
A% 13.68 13.53 14.03 12.11
A 2.63 1.90 1.90 2.42
Z3 5 5.32 5.09 5.53 5.62
Zra 0.96 0.89 0.99 0.99
Sl 0.78 0.75 0.81 0.80
(6) AAFCO Z o]
S DM7IE &% (%)
Control—1 Control—2 Geria—1 Geria—2 AAFCO
T 0 0 0 0 0.00
Zod 28.64 28.77 28.46 31.80 =18.00
A 14.77 15.21 14.37 14.38  =5.50
AT 2.84 2.14 1.95 2.87 —
37 5.74 5.72 5.66 6.67 —
Za 1.04 1.00 1.01 1.18  =0.50
Sl 0.84 0.84 0.83 0.95  =0.40
TR AAFCO 71 A% A%
Control—1 Control—2 Geria—1 Geria—2
i A%t A%t A% A%
Zy i A%t A% %
ZA A%t A%t A% A%
A - - - -
Z3E - -
Edg oy 2%t 2%t 2%t 2%t
Sl A%t A%t A% A%

* 2019 AAFCO Adult dog maintenance minimum 7]<.

#* Ca:P ratiox= 1:1 @A%. Hdj 2:17kA.



<LHEALE S HRFEAIRY 73A AE>

Pre—Senior dog period Post—Senior dog period
Non— Non—
Treatment Fermented Fermented
fermented food1 P value fermented fo0d?2 P value
foodl food2
First eating rate, % 0.4%0.20 0.5%£0.20 0.7577 0.3£0.20 0.7£0.20 0.2295
smelling— frequency. 524070 454100 02339 5.1+1.30 3.940.70 0.7606

count/10 min

Eating frequency,

27.5%£12.00 65.2%13.40 0.1494 44.6*14.70 54.0+15.90 0.8310

count/10 min

Eétmg time, - sec/10 142.6£60.70 334.1£70.90 0.1630 245.0£80.80 280.2£79.10 0.7952

min

Food intake, g/10 min 20.4+8.50° 51.0+10.20° 0.0843 43.1+13.80 37.0+9.30 0.3466

o =3 H7]/%7] Hartm(Geria) 9 vEEALE (ControD) & Pl S W, =% A7) AR
WA RE SGE MMEARIA 5& FAE BAAW 498 Aol g9l 4 34,
A A 2 m AEE R REARANA B FAS RYAT F% Aol glolth

o w3 Wyl WEARZ WTAABET AR AAPIN e FBYS vehigc

o =3 7] ARY A %, MA A HEERE BAARAN B
g% Aol YR, WA B NES AAFS wREARS 22
Q1 Aol glolnt.

o ¥ AYC AnE Fato] A wEAE

1o
i
o
~
fol
oX
o
-I {
rO
ol
2
0

iAol ot 715y 5% g




2. 238 4y

® 7|5l o] &3 AE g LT w9 ALRE TEFY Al o33

<NEARE in vivo 2GR, AE, F715, YA 238>
Pre—Senior dog period Post—Senior dog period
Treatment Non—ferme Fermented Non—ferme Fermented
P value P value
nted foodl foodl nted food2 food2
Dry matter, % 84.1£0.8 83.3£0.2 0.4861 81.5%£0.7 81.7%x1.1 0.3682

Organic matter, % 86.1+0.8 85.5%+0.2 0.5587 83.8+0.6 83.6+0.9 0.2253

Crude protein, % 80.2%+1.3 80.9%£0.2 0.7114 78.61X0.7 80.2%+1.1 0.2599

o SEAHNA AES 81.5~84.1%, F7]E A& 83.6~86.1% 181 WA A3}
& 78.6~80.29% W3l <ol ATk

o =i T A s dxTET k¥ AV My Ttet 2T &AskEo] o =A e
SARE e 2= gldTh

® /n vitro ARNME HRaARRHY BEAIRES] U= W =uid AgtEo] =4 BUHES]
Atk AT FEAN G722 Folsle] £otie dohusie W wd 45719 WS
9 MEAR F AT KA Aol A9tk

o uEAR Fol AFe] WP HAd B A%, FE ol L AAW w wum
WOBEAR ol Fo TAA W AR gEit Y W S Anka 2 5 o] 47
Azre] ALE Folol A% ALY BAYE obr1FA B

3. Ag

3] ]
A "o gkomw FulA7 H7tE Barts 7154 = ddA A HA s A
o® glstith
o NI gAtT ol WaAE Aboll] 7| A A TEAIR S AFHA T = AoE YEh A
A BarsE 713 0A EAHA %S Zolth
® /n vitrod8olE v aAls Y SR AE 9 2dwd Askgo] = HI7HESGA
s EolA AR AVIACE Folste]l AftES YolRE e =% A9 ujdast
Harts 7 AYTEY] Fo zkol= gl
® Van Veen¥ Schaefer(1950) & ¥ra 77 A& Ash&9 /A 933 713t Hilsk)
i, offrAkEel Al HaE Fe 3, 6 E 9% wolst AFoA AshEo] Sttt KAl
.
o = A9 AF= in vivo 23E AUV in vitro A%E AY By Udu §ox7)F sl
o] =R i vivost in vitro?] A¥r} ttEckE= Aol W Eth(Flickinger 5, 2000;
Gajda 5, 2005; Guevara &, 2008).

o
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® O|l= in vitro AYAA = A8 7HA] FdFE F T
& A3RE AUA, n vivo A 23S AHRE=
in vitro A3 8} A 5HA] ekt

4, AU

7t =l

A¥ AlREE ¥ A/$7] nEars

cross over design® @ % 10F9 F&3

7F 7hest Aol Ao JNAIEE AFSSE AL, i AFH I oleldleE WY AlR AFH AFE
o

ll
2
_OL
k]
i
flo
%
O
ML o2 Y ot & A rlo

g ek QoA AL F s Fow, md 2d 1 =

A HES ainh 7Y F%e AARA S V|dels 74 AT AkRE FAS Foisiila 7Y
o & AF7IZrel= 200g HFste] wolstlth AR e S5 AdTE] AR
A A viEs 2o THE ST Y AE(total fecalD > Ax F
Aste] EAAI7FA] 20 Coll A ®Askelth

v FAAE

Az LdaAtEet v EAIE T AT AtoldA e 7Ed ) AstEel it TS dotr
7] 93k SAS package program(9.4 version Inc., NC, USA)¢ MIXED procedures ©]&
sto A FaASGITh 19492 p<0.05 FEolA Ao, A3 gL 0.05<p<0.10 FF
A bRtk Be ATt Bate HAASE o (Least square means) #OE AT
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424 7%, B2 559 AR 98F dPdel AHe wazyd U wadFs 495
e}
3 =

50%, a5 Lactobacillus acidophilusE 173}

Al i ARS AAstel AR wEb & HEA FAskgh pH WEE S3 Y

o
£

= =
WEZ 2 e AOR Hese] AAR AL AA S,
agnel g% 0 AAMENCR vy A7/F7F ek

. BB AS in vitro A3+ A3

BaAE A GAES olgste] in vitro® &3PS AAslY Y A, REARRTL
A g R R 28kEo] =3t
A ATE AR in vivo 2348 AP Hsigit

. BEAE o ovivo 713 2 4238 AE

.

AAFCO ¥ NRC 5= g at o]

B Wiet = w5 Ads AAE vk AT W, 9¢ APS - YT 9L A
gho] WAH A Sk =
AR om ehdat

al 3
dekglon Alzel gaes(@gA, o

7. )
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(1)

(2)
(3)

a9

g+ 37C, 24h, 98 50%, Y@+ Lactobacillus brevis® A3} -y

gyl v) Zote]l OEM AAlslth HEZHorvgE= 7% BudzE d88 F Wkt
HE ALS st MOQ7F AX AL vlA7] wiZof vl G A A o]t}, waka] F

e e

id
o ol
lo

ofN

25 9EES 4loA A HastriE 4% sielth

LEdsE A7 AEY, divus FJF APt (el wet 2a ASE F7h

egAde] d3s st 59 7l d5e 7t eFsith

- F7hFEE ¢ EHUA A f7F Al AR (Yucca Schidigera) = Aberell A28k 4
= AEolth f7Fe] B oA FE2T FEES MHEHEE FHUAE AARAITE
Aol dHAEA W@ Azl ARR-EHQT (The ameliorating effect of Yucca

schidigera extract on canine and feline faecal aroma. J. A. LOWE, S. J.
KERSHAW. Research in Veterinary Science. 1997. 63, 61—66.).

—MSM : #AAZ ] =80 ¥ MSM(Methylsulfonylmethane) & #7]3tstE2] A=
ot AAEE tFd AEoly frlEel EAsk, FFhukg Fa vkEolxlth. MSM
o B dFs dsAFI HEAY S5 ST st B A4 e E
A o &5 o] gt} (Efficacy of methylsulfonylmethane (MSM) in osteoarthritis
pain of the knee: a pilot clinical trial. Dr L. S. Kim N.D., et al. OsteoArthritis
and Cartilage. 2006. 14, 286—294.).

—ZEFolF  AENA ES T UxEAQ AR T SR A=Y ARl
T 3t Z2E e Feto] T (proteoglycan) @] A Eo|t} (Clinical review of chondroitin
sulfate in osteoarthritis. D. Uebelhart M.D. Osteoarthritis and Cartilage. 2008.
16, S19-S21.).

— 32 : QtEAJoldo] FHst ERug]= st Akl Ve wi A B
daz 2 dHA vt gargs A (ROS, reactive oxygen species) 8F

sto Ael AlZEu Ad, DNA o] A3t 4 o Zgolv. dtas 7]

ATP (adenosine triphosphate) & AAtg wj, @A EC T2 7|24 02 A

woj7lzto] EAjEty] weol & A flvh. 28y oY 7HA W/9] R4 AEY
| ofs &9AaTE v s A, olE TokE AMEAZE A et o]t

23k otE]ojo] A ate o] Q= oz d#A Qltl (Blueberry anthocyanins

extract inhibits acrylamide—induced diverse toxicity in mice by preventing

=

2o N

2 |o oo rr

=
o]

oxidative stress and cytochrome P450 2E1 activation. Mengyao Zhao, et al.
Journal of functional foods. 2015. 14, 95-101.).

—HEZY  HolAdRF TR b T AREA Aol W AlojdA FES
ety FuE =94 e @A st HAALE ositt (Usefulness of
Soluble Dietary Fiber for the Treatment of Diarrhea During Enteral Nutrition in
Elderly Patients. Makoto Nakao. Nutrition. 2002. 18:35-39.).

-3 0 G HEEERe] W RS Afiolw, ol Fou dExl HENAE F
F3lt} (Isolation and Determination of Beta—Carotene in Carrots by Magnetic
Chitosan Beta—Cyclodextrin  Extraction and High—Performance Liquid
Chromatography (HPLC). Yunliang Dai, Kyung Ho Row. Analytical Letters.
2019. 52, 1828—-1843.).
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-9&E  gEEe PAEe] =l HeE Zer Z deA St (Antioxidant
Activities of Celery and Parsley Juices in Rats Treated with Doxorubicin.
Jovanka Kolarovic, et al. Molecules. 2010. 15(9), 6193—-6204.).

-3z 0 gue g e EXRE FRS o)A fE FeEeS woth (Usefulness of
Soluble Dietary Fiber for the Treatment of Diarrhea During Enteral Nutrition in
Elderly Patients. Makoto Nakao. Nutrition. 2002. 18:35-39.).

—L-7t2Y" : L-7FEY " (L—carnitine) & AWAHS olUAZ 8-S 4 &= TCA
Aol e E9Zd ¢ UEF ST EWAXEHEEAH Y 9SSt (Effect of
Carnitine and herbal mixture extract on obesity induced by high fat diet in
rats. Kamal A Amin and Mohamed A Nagy. Diabetology & Metabolic Syndrome.
2009. 1:17).

4) w=FA oW meste] =y Arleli A, F/oE s AFOE Ausah
(5) REARI} U Pobw V|E4e] Pad F YOorE BEAR oF 60~65%°] 7FE
AAR ()5 BEA) ) TS S,
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(6) HF dA

vl & kg %
Fd= 1,210.000 87.492
A7 0.000 0.000
AEY 0.000 0.000
off 7t 0.000 0.000

e o 5.000 0.362
Al S 250.000 18.077
2ol 10.000 0.723

1235 10.000 0.723

Zhsl Barvl 90.000 6.508

N A 5.000 0.362
g A7 370.000 26.754
g AEY 100.000 7.231
kg o Fuk 370.000 26.754
718 €8 2.980 0.215

e A 0.500 0.036
T EFEE 0.500 0.036
MSM 0.010 0.001
Zrgo|3 0.010 0.001
L7 g 0.050 0.004
BE 3 0.050 0.004
g 0.050 0.004
&7 0.050 0.004
ey 0.050 0.004
L-7t24y¥ 0.010 0.001
0 AR 0.700 0.051

T RILAGEF 1.000 0.072
S 120.000 8.677
H5A 80.000 5.785

AASE7 = 90.000 6.507
& 1,382.980 100.000
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i A, AAFCO Aol

(%)

2%
T waan FERE ML oy
T 3.51 0.00 0.00
Z 24.72 24.72  =18.00 = g}
Z A 18.30 18.30 >5.50 =3t
A 2.18 2.26 —~ -
Z3 5 6.08 6.30 —~ -
g 0.73 0.73 >0.50 =gt
ol 0.75 0.75 >0.40 2 5}

x* 2019 AAFCO Adult dog maintenance minimum 7]<.
* Ca:P ratior= 1:1 A%, Hd 2:171A.

- 106 —



by <0
== ! ° % M.WO
) )
B 10 N
S I PR "
Mo B g~ W2 sy
~n A R o A ° °
. o o @) G
o o o 8 du o%F X >
~r o o =< S 5 ~ S5
Drc _ H._10 -~ N _ui M o - an e
) SR STl N B~ o B Ay .
K o T O G R |2
ux . ﬁo 1_7|L ey ﬂ EL
ajo =5 1 o g i o <
~ EE HT_ ool T Ty PL o ~X
7| X o B AR R = % |
x i . _ So O w MR Twm - w
o= To| | IR T A i T ¥ ® 5
W X < i i %
Jo o o] & of { o 7! S "o
i ~ ol Hiz o - ¥ = )
= ~| | Wl = e = IR
B AR J By o] | T |3
= Gl 8T - B e ooy @ oo o 7_. g
od Sooh mK o — o < Wi - S
- o o do & g5 O T Az < £ X 5
< Ll I =Y L T I i T R 3 sz |2
s = g 7 o7 <~ £ o T = o T = o \
~— ' o X 5 .
6 ) T ° W %w%% W%ﬁ% o m@ Mm
W I Kot I - I e N R e R
oy | % % ThojmwmE T 8 # % - N A
T s - o ooy T — o T T e W = o
WlE T [« B e G S| |He
o E B W ce i _ e 0= |a
< bl = xT
L
;OH
= — K - * — w° vi N
= i % X0 ” ” . o 5
X s 30 - ~
Ie B
(ap]
<t Te) © o~
oo o S —
— —

- 107 -




(1) tte](Die) 2] A

tlo] (Die) 9] #42 =Wy o] AAEF oY 179 O/A(Open area)= 21.6mm”~2¢]H,
% 1075 tholel %o (Die hole) F O/Ax 216mm"2& A stk =Z° L/L(Lend
length) &= x1v] = AAsto] Bzt A7l=d FelstA AAROH, HFAQ ik 2@
D/V(Dead volume)< ¢A~EFU (Extruder) SAd¢] %3 25mm=E AAste] A zskoh. o
o]& Control—1, Control—2, Geria—1, Geria—2 A5 4% BE5F Y3t}

(2) A 2%k

(7P Extrusion =7

Pulverizer® Grinderv 54hz® A3t #HYEE w7 st er, JAEFHA Feeder
+© 45%, Preconditioner®] &%+ 85T (£37T), +Y¥+ &2 3.5L/min, Barrel? &%+
125C(£57C), Screw Amperer 160A, Screw SpeedE 60hzZ A 1o, Knifex
T 10/0E 45%(£5%) 2 £Hi=x A" o 7P3 HA o AFoz ABAE .

(\}) Drying =4
Control—1, Geria—1 A} ¥ AZXE 140C(£5C)of| ZHA 3o WE
2 Zste] s 12%0lstE 2dsto] wusl e 74/’\}8‘?’ RIS %]\
Control—2, Geria—2 A}

=
sfof o] Y] & ¥

S 380g/L(+30g/L) 0w, Geria—29] WEE 430(£30g/L) 22 WEEF2 AR Geria—2
dEE Y = 2dsksinh

Frt
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1148, a7 7
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2 BelelE el 10-16 | 0133917 | 3 E:]‘f & t
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7% (53%) rHEEEQ Bgaa 4 o] A xuy EX=1 E3]

£4/5F 9% 53 55 | 44 2019 SE2d% 2020
9= off 5kl = =499 A= gty Arg e, @eof o] glujo] 2
kg 2} g, ol

==50l 10-2108623

3

(19) A& =53%(KR)
(12) F553FR(BL)

(45) YA}
(11) $5¥2
(24) 554A

20208054904
102106623
20209042124

(51) Z=HESHEH(Iar. C1.)
A23K 10418 (2017.01)
A23K 10/30 (2016.01)
A23K 40/25 (2016.01)

(52) (PCE3EH

AZ23K 10/20 (2016.01)
AZ3K 30/20 (2016.01)
A23K 50/00 (2016.01)

AZ8K 10718 (2016.05)
A23K 10/20 (2016.05)

(21) 24 E 10-2019-0152449
(22) 444} 2019114259
HabsEelal 20196811925

(56) HA7|EZ:A=d

JP2003508070 A=
(gelo] 44)

A4 37 4 F 6 @

(73) Ss@=

A3 Layge

(F)elolEjuel 2

(72) oA

kL

ol 3%

CELEEY

(74) izlgl

Yol EeEL

A

A3

(54) @do] 23 =YFEE AR R o8] A=y

(57) & ¢
£ d9e Alzfas 47, JEY 9 ARPEE EgEla 47
(Lactobacillus alimentarius), ZFHEspEa]2 HifH]2(Lactobacillus

(Lactobacillus plantarum), ZEdpde]

gle  ZgEgids]~s  oJdedele] &2 (Lactobacil

g Se @] {Lactobacillus reuteri)
(Tetragenococeus halephilus)® o] Fo]3 FellA HEz 3= oln dhls dGFT5E SaEA 7Y,

lus  alimentarius)

47HRE

Feoidels gelete] s
Srenpdel s Eee
L
47 BE

R

brevis),
oA e A 2

(=]
E

L= ]
=

Bt s o P

(Tetragenococcus halophilus)2 o]Fo]3 oA A=g Hol% o] shile] R ATE A7, 47 A&

B0
L e

v &2 56| E](Lactobacillus reuteri)
Bel Aee A= dhle SavFE THEAA
c}.

] H b2 (Lactobacillus brevis), ZTEdlda]2 el (Lactobacillus plantarum), &
2 ZEdlde]a AlH ol (Lactobacillus sakei )2 o]fFoiF Fofs] M
fEE w9 kdEgs 4F AR o olf] AHzdHs A3

- 111 -




: 10—-2020-0133917)

5524

9 (

]

1o _
i
o
cwmw
nw MTMMM
Po| 2 |5
EN
&y
T
2l
__rﬁ ol |oF
N R
ﬁo mﬂ 1H_._I
! o .
o
o Nd M| — _60
B =8| o
G maguﬂ
& B
o T
N | =
N sy
o |
s
B [
% 5 |.
IR
wjr _.E_l,lﬁ 0
= o/ B
o
o
N~

L
il
o

=)

ol

&

d =3 AA

2020.10.16

2 g %

=

710-63)

i
2

1-1-2020-109

 Krlpmir. o

o=
T 4A40)

A,

=]

(DAS T

10-2020-0133917 (

CH 2] el

il

2
[

ur

- 112 -



: 10-2020—-0138053)

=4

E
h

ole] A= (

i
=

K
W %
o
o
I
| ToT
e |3
Mo M|
Lo or
Tl
e
o 7.
M ol W
B o
<
N B s
K e 1l o
bt e 2
jint ﬂ.z—é _z__.E
oo
il
Tl
n Ny | 7o
=
™ |
B
L NS
(A\u Eo 1_.=._
ol
o]
~ |

ur
<0

o)

Bl

2020.10.23

oFJ

MAH(R) B XS (1068087)

3 AMFRE) 2

At

1

uir

1-1-2020-1124877-95)

K0
fall,

oJ
ofJ
IKHU

Ch 2l ol

=\

g 0l&4=0l

g A

ofl

At
o

=
o

Ui

- 113 -



vk AMR 71E YAl 1 ("R 5FH35 0 30—1050364)

7<% (559) AR == ISP}
£4/5F 9% -5 ZdE 2020 SEAdE 2020

=37 tf skl = =4 el Elnlo] @

dlvg 2} ukzke], ol F7, vy

(=) o]
S=(| X0 30-1050364 [®] af% A
O (19) N =ZE3H(KR) (45) 319" 2020:103€13Y
(11) 52493 30-1050364
(12) S5HAATH(S) (24) g—;ﬂz} 202014039099

(52) 28 E0-132
(51) =r#l&F 01-06
(21) =T 30-2019-0023304

A2 4el  30-1023927-0000
(22) 2943 201905917
(73) Ae1Az)

(F) dolEntole
(72) ==t

w}3o]

ol

iy
(74) dizlgl

as
gl - Aea
(54) %3 AR

- 114 -




vl Al 718 YA 2 (PR FFWH3E 0 30—1050366)

7<% (559) AR == ISP}
£4/55 9% 5= Zddx 2020 SE2d% 2020
== off 5kl = =499l Gl o] Ejnfo] @
kg 2} ko] o] F A, i

SS=0 A2 30-1050366

(19) 3 ZEFHAH(KR) (45) F1YA  202003913Y
O (11) 8935  30-1050366

(12) SFHYAJFTE(S) (24) 2 2020:03909Y
(52) B8 E0-132
(51) FAEF  01-06
(21) =99 & 30-2019-0023305

7]E ) 2kel  30-1023930-0000
(22) 2942 2019905¥917¢

(73) g=_1A=
(F) dolgutole

(72) B3

3

oz

=gy

(74) dzlgl
Za=

S ded

(54) =3 AR

- 115 —



AL A () YA 1 (YA F5HE 0 30—1023927)

7<% (559) AR == ISP}
£4/5F 9% -5 ZdE 2019 SE2d% 2019

=43 o) ghul = =4 el Elnlo] @

Blvg =z} ukzko] o]l F, oy

S 2| X9 30-1023927
O (19) ojgtal=E3] 4 (KR) (45) 314a  2019909€19¢
== (11) 93 30-1023927
(12) SFYARJIFTE(S) (24) S247  2019€09911Y

(52) ¥ E0-132
(51) =+A| &5 01-06
(21) 9 s 30-2019-0010902
(22) =442 2019d03¥11¢
(73) t}=p1A =}

Bt
u3t9)

ol Fd

Lok

(74) diel]l

iAo

GF AN

() dlolguolL

498

(54) =3 AR

- 116 —




oh. 2+ () YA 2 (HASl $FHE : 30—-1023930)
7<% (559) AR == ISP}
£4/5F 9% 5= ZdE 2019 SE2d% 2019
=43 o gkl =t =4 el Elnlo] @
dlvg 2} ukzke], ol F7, vy
==L A2l 30-1023930
O (19) di3t1=Z=E3 3 (KR) (45) 329 2019909¥€19Y
(11) 593 30-1023930
(12) SSHAAFTE(S) (24) 227 2019909911
(52) &5 E0-132
(51) =+A| &5 01-06
(2D %?Jtﬁv 30-2019-0010900
(22) =¢<=  2019903911€
(73) LI H’_HM-

(F) delejutol2

B2}

9

=g

olFd

(74) @izl
7&@%

= R Y S A

(54) %}zl A=

- 117 —




A 2H4 () B4 3

(DOAD 4

% : 30—2020—-0052710)

7<% (559) ) AR == ISP}
ZH/55 AR =9 =44 2020 SE2d% 2020
45 o gkl =t =49l el Elnlo] @
ul-tg 2} o|-&, BHate]
& 0l M &t
— o S——
=2AH3SE XA
= & 2 I 2020.11.03
S Il A& SHUEER)
= o B = 30-2020-0052710 (B =P 5 1-1-2020-1172299-74)
=i A il N>
(DASE 23 = BSBE)
S0 & (F)HoIELL
Helg A8 U=
== y— = A
= 5 X A}

- 118 —




ZF 7+ () YAl 4 (HAke] 2¢9H 3 0 30—-2020-0052713)

71<8 (531%) ) ALR T T] 212l
Z4/5F 9% =4 E44d= 2020 F=dE 2020
=g o gkl = 49 Fello]l Elrto] 2.
ul-tg 2} o|-&, BHate]
a2 0l M =f
== O o
=2 H3S S A A
£ 2 2 X 2020.11.03
S Jl A g 2HEEE
£ o o s 3020200052713 (B S 1-1-2020-1172350-16)
- (DASE 2 3 = 45AF)
EFR0 ¥ (F)OOIEIBIOIL
el A4 A2
= = X X
= o S &

- 119 -



7k 24 (3) "R 5

(AR FA9

1 30—2020-0052721)

71€9% (539%) ALE T t] z}<l
29/ 4% =4 =ddx 2020 o 2020
a4 o 3kl = =9l Eofl o] Elufo] @
wltg 2} o|-&, BHate]
= 0l M et
= o m——
=23 H 35S =X A
= & 2 I 2020.11.03
S J1 A 8 I3HAMEEB)
= o b z 30-2020-0052721 (Z+E S 1-1-2020-1172475-14)
= = = (DASE 2 I E 1CB))
S0 "A (F)O0IEHI0L
eloe &8 2ASES
L 6-| =~ b
| o (e ]

- 120 -




2. 71&0lA

Zleold 71w w38 Aslas NAS Y8 vas dars Ax U
7oA 738 | 234N | RA/EA & AFAAL | 2019911927
714 A Eollo Ejuto] @ 71€28(2019) 4,900,000¢!

AHst A5 A sE ¢R (FEALE FeE®)
Z1€0ld AR
=1
4
(5ol o] E]u}o] 2
11100 ANE ZHA @ SHEZse34
TEL : 031-524-1664 FAX : 031-534-0073
=2 E
BHYE: AT-H19H8E B § A 19, 11, 7.
G & EHESLEIISHEBNSE
& =
H & XNEEE S3XN3 JgE ¥ IauMEIMN B8 A _
LA B SR W 8L,
DOEE BAEA AT SANE N@E Y NedNY TN HEY 3
3MEE UM HOE U JSUUETM N
oE 2y MRE REpuc,
JEm - M@
il :..:‘:llfﬂ.i._[ H'! | “"ﬂﬂ #AFT | #AH W2
e LRA s AEE AE AT LTI H
e IN6 ROME K B LES SRy BEe  bann A
| ] B LIesNTIMd g
2 EPHER NS
[

() IOIEILIOIZ T E 01 Ab ﬁﬂj ]

(&) CGIE O] 22

ATE-AZZ- DO-02 S LE

- 121 -




(W 13542]

7 AlEi
(g | 8 |
ey wdgsEetg [ddagee] nsem
2Faqg LU L0bet UE WE ZE§ TEAGL AV T 88
wiAgas | Beien aepsliptele | w399 | W 9 o [aeiviigy] welospels
L EL L] 150436 AINT 01E04 36 - 20001230
HegdE Aungd 20 | ) A
931 350,000,000 116700, 000 S66, 00,000 =
e T LE] W0 26lEF ALE WY 20§ WANE 4 PO
HUR Y 201910127, SUTEPID T
Had &5 nH FEEET] gagy
- “ﬁ: X =9FE# BE M2 ¥ o 4Ty
ST L] [ L. F 10-2013-0152445 9 0191025,
488 we BT L] WA 2 HEET ] #4719
siinainel T * qax LR R ]
NuEa B5E-81-65490 -E_"ﬂ'-fl_!_.l
R | mail
P -'.l‘;:;g: FOO0CME « IIELTIT - DORIES FAU1Y O - TNYAGY T -
o HN::;::‘II'\I Hergwran| Al
B | B R | MR
Mg AL | 400000 g gy E g
g nE
A% [Peindeited|  Woed
| A 4900000 ('
sy |

2ol A gA A Nsin g saey 8 2R MY wet Hat
B AR LA S R R T e ame 543

£#H2 5) 12 (E)Rog Jgo[Ha)
3. AFIRURP AR AR 1N RAIA).

20199 119 279 %
FHAFAR medoltvolos dE ¥ ¥ ¢ M3
FHAENENAYLY A

- 122 -




OIM|M2|Zat 28 HM =3

N Bank

" NHNIER EY NEETRLIO.

BIAD 201000 119 208 114l 5T 44

_IKH TJJ{J-IE
BEENHnD
TEFTY
=urE ExxEw
EEEn
ﬂi]&lﬂn

N1/ 115805
(&0 BN Ol

(-] ]

5 B URET)

R -

BRMISLE
dums

a0l Bysty an HE o Aszeyc |
R EPEE DA
R PR O] S SO Dk _‘H‘-‘FE’-ICL

aaan
a2y
CEEES
BRI 21 Bi{El )

Ay

LR Elus

CM3 Ham R/
ABBSEMRDC

FlofogofFale Mom WY SHp Sgc

4,900,000 =
4,500,000 @
o\

1101 4EDSEAE

{3601 El G} 08

FENEFVEUC,

F

!

TR

W

123 —




=4
78

A &

ane “ sk ay Lo o (=T
= E"ﬂi = % S AR - i SEE WBAE . Auwn P
20 B WG SADEEIRA B giun SEEgEA [} -
SOFT =t SOFT==-_ £ / Qof,»_r,
BALANCE g3 | BALANCE - ¢ Ol
sty &l | S
e . ool
e 124 o =i
At Y A 5
lzﬂ-:‘/\_]EJ_ H]-:*}\_]EJ_ lzﬂ-:‘/\_]EJ_
AL 6025 A2 6025 dAl 2 6025
1 N7 eyl ) 24 byl o] %}
7 91 -9} 9174 47 = _

- 124 -




A55VYY0026 &

o 29 AL =195

o]~ E7A (Y3h) A

g 27% oY, AW
10.0% °1%¢, Z# 0.8% °l4,
1 0.7% o1, =4dH 8.0% °l
A, X3E 9.0% olsk, FE

22.0% ol3}

Age gge
B3 wiE g

A, ofd), ofn| Ak Al (DL—w
Aed, L-goldl), A=tz

=

H
>F 5kg

Azxd Rl o] ] HFo]

FHE, o= Hm
e @A, FokZH

AA B A5

O F™E YR skg |
T Rwmen 72,0008

- 125 -




- 126 —




o | SEHAEIE BF TEAR L o
No. 2 | A& HESERS | A55VYY002635
il R NG T =T D Y e |
EA] o5 AE EA &5 Atze] H3 o A MALEL19S
712 ARz Ats o | OIAERA(WhH AR

WA 27% o, =AW

B
s

= o 10.0% °1%, Zr# 0.8% o4,
e P 2R 9 0.7% o4, A 8.0% ©l
A z3E 9.0% old, FE

Do
[\

0% ©]3}

Master .

Plete“

dojid, waavtE, dadF
o wEEE, A9y, b5
Ao, AARHTE, LERL
A MSM, SF3IAY, TSES
AF&3E Y89 g (FOS),  FAFEEE
=) ), BFWe, B2, 9,
% sgel, muh, wlER A (e
WA, B12, D, E), wulZEA
(oFdd, 7, EZPaw (DL-
H2ed, L-gtelal FHp), =
EI2AUEF, SR
=% 1.2kg
Az el o] Eluto] ¢
iRl AL
AA # A5
HAE  RE/ofs JjYH  esWE]  TIMURE L35 -
& =n=
ZhIOO|8 ros o8k 2us 503% 10 i
B womes (v a2 v gz v

[({=] Dr.soft 25 SAATEAZ H o

" 3 10| IYMS 1.2kg
P @ <
7 17% 21,490«
Master /& p—
2 01/06(%) ZHEE B1%  aisanas.
DTS § ’
— & LA m 11817} MITHFLE & FHT! + Hch 2% HY
g A [ Hrf 22702 FISRO|R FR
0202 =9l o
1.2Kg s ’; . (3] 18 89 SEEERE 138 viEetd|
o Z- L [ Q LPOINT A8

T LIS 201 oFell » & BiY 5% HE

127 —




CIEIADE BEAIRS
S0iH 2l 20| 1 Pe Y

WoiE Jaam

- 128 -




GHAZE 93 2EAR
No. 3 | AZE®Y | HES2W3S | A55VYY002635
CERFERRES |
EA AF- AE: A 4= Atgo YA of A NALE19%
H71A AL ALE 0| FEj NAEZRHYH AR
e 27% o), AW
10.0 p o1, ZHE 0.8% ©]X,
= SE2NRE 1 0.7% o1, 24 8.0% ©l
= — Ac}, Z3E 9.0% o3, FE
" \_-“" -ﬂ.ﬂuﬂ 22.0% O] 3]—

B SR, HaAtE, A
» ok wEggdE, Ay
b AR TR AAG S, A
? _ ZFRQA, MSM FFEIA, L
[ }\]__g_?l_ %]__,‘?3_9,] aEiﬂﬂ%(FOS), F7tFEE
378 %,4%ﬂ,§%,m&ﬂ§ﬂ@l
E}A, B12, D, E), vjdl&skA|
(o}, W7, EBAET (DL
WX o, L-gfolal &f), =

29 e AGER e

=gk 1.2kg
Az Foll o] Ej ufo] 2
‘ T & C = =

AA B A5

GSSH P

vEdE Uty 25FH GsXHULS YHEEH cEAME 25R2E

= x/B7/30 ZOHR|/2RO0| v HOHRIME [~ HAHBAE |-

i
I

T|ZBEST  GSHEY

21,8002

- 129 -




CIEIADE BEAIRS
S0iH 2l 20| 1 Pe Y

WoiE Jaam

- 130 —




(1) BAY £4

7} BAA AE B L (FH %)

Sfj 71 A
nA= =4 A/k
No A () (ke) d/kg
HOO | 2d1xe] AEH
1 32,000 2| 16,000
O 2= ALY o]
£ NOO | AlYo] O 9b <A
S5 She v A il
2 |1 24,000 2 12,000
| e O] o] 4w}
|
.
£ : g0O= A
3 ) | SO = jﬂ It 29,500 | 2| 14,750
fm— -4
f
: ’ H HOOR A
4 1 4 O QO vl 30,000 41 7,500
(LY OR. olojE
i I
Q1] ALY o
5 S @)=k so) e 59,000 | 6.35 9,291
I?:rt.‘nlmr'i'
6 : o]OZF | o]OZF AlYo] 2] 42,900 6 7,150
?‘N
R

- 131 -




|
§e YyOOOOA Har
7 | i HOO 7] 2@AG $ET 64,500 | 5.03 | 12,823
b |, |7 SH EER | ot 508 1
: E - FEE AlYo
¥ 11,359
gzt | FA
ﬂ ]’ ] (%D (kg) ‘{_/g
T = LA
ZpAL WA 72,000 5| 14,400
— 73R dnb =@ AbR ¢

AR 14,4009 /kgel .
A/kgd 7] FEE 24

7 BAA AR BL(FR)

sz | FA
Az HA= Atg 4
No ]’ ﬂ ]’ S ) (kg) H/kg
= Y]l
$00 100 I
1 O S E o= 32,000 | 1.6 20,000
o Ay o
OO | JOO 181 =g
2 31,000 ) 19,375
o= | =wA AU h
o E ok A
3 dO= HO5 °j7l 1 29,500 2| 14,750

- 132 -



|
4 5 = AdOH | LOM AlYoe] S 18,250 | 1.2| 15,208
—
[
‘_ |
FO | 7FOO" AlYo] 4
5 L, 8 17,000 | 1.2| 14,167
=Y O% ZEEY
=
¥ 16,700
B 7+ A
N AHR A= ArE /k
0) ]‘ ]‘ S ) (kg) g
o ~@
Master { o SEAZE B
1 | e o uh g AL 29,900 | 1.2| 24,917
gt ilLE
2 29,900 | 1.2| 24,917
24,917
— AAALS dwt =H5A AARES HA7E 16,7009 /kgol ], B Az R
8= 249179/kgoe|th, Mz MaAtg = dgE 3 du =54 AFRE O
/kg® 7FA] FES FA )

- 133 —

S~
=

o



A AT EHA
= B2 3 &
No. 4 | A& Aa3 9% (9a) JEsSHZ A55VYY0026 %
EA o A=A o7 A9 ¥ NN 198
712 AR AL 0| OIAEFH(BIH AR
ol 279 o, zAW
cosh :‘?ﬂ 10.0% o]/\o]' 75}‘3‘ 0.8% o]/\o]'
Tl SEZX R 9l 0.7% ©1%, 24+ 8.0% °l
— SOF fmnd g‘oﬂ A+ _71151% 9.0% ©]3 T
BALANCE 4,3 %3; 22.09% ol3t
- 8 Mt SeaIEE, WERE, BA
: o, wEddE, el
TE FeA9, Zzgdazyz, 44
Lt 975, AEEA, MSM, FF
AR, HAEH, ZRELY
ot g, @as ARERE AE0  | agros), AAH, B
™3 v2Ey, 9, &y, s
AlE AR g (), Ve A
(MlEhA, B12, D, BE), vy
A (24, A, okd), opwlmAb
FA (DL-v X oW,  L-ghe]al
), TEILGER
= 1.2kg
Az Eell o Bl Hto] @
N T19(F)

AA B A5

2021 1€ 18Y =] <F

- 134 -




AYdl L2ZEdFIA . N
No. 5 | A& bl ol e HESEWME | A55VYY0026%
5ot 9% (do))
EA AF A EA A4 Atz B3 o A MALEL19S
H7)A] Azl At 2l FH AAEFZA (W3 AR
zamd 27% o), FAW
i w9 SOFT BALANCE 10.0% o4, 2% 0.8% ©%
i L;;; ooy SEA R Q1 0.7% °1%, AR 8.0% ©
— 50|:Tf~w-«~« ;@’ ] o, 23 9.0% olE, FE
BALANCE \{% 5_1? 22.0% ol
- Se8e mit ARGl HAI, BE
" oFe wEdE, 2A,
. I TzANTE L, FAGNE, A
ke R R £202 MSM, ZFaAbY,
e . e Qo | FEEHLTEOS), A, 2
m‘.”.\.. 1.2 = aD m =) _EFHHE] Ei%a}' T/]—: T—%EL
| CaC o, FAFEECRE), HEw
ALE AR @A (WEIA, B12, D, E), "
WA (24, A, o), o)
wARHA (DL-W X 2, L—2}o]
A ), LEeeE g
e 1.2kg
Alzd Fel o] Eluto] @
Tl 2l T8

AA B A5

2021d 1€

A =4 A

- 135 —




BdaAts AL 6025 . )
No. 6 | A1 &3 t 34]14] AESEHE A55VYY0026 %
EA] o5 A E=A1 A7 Atze 33 off kS MNALE19%
714 A ARSFH | O AEFAAAL

I

P YEE

Ag dzel

g7, Saavte, dad
Fub nadE, herEsiea
7], BAEE, =8yAd, =

Hlo] @ Bl &~ (Bacillus
coagulans), X gjufo] Q ¥l A

(Fructo—oligosaccharide), v}

GEEREE (P T, 9

w3 SdREA, SFdE], A,
Trﬂ%%%( g),  HEEA
(REMIA, Bl12, D, B), vjvZ
A (Zg, A, ofd), ofwwat
FADL-HA2d, L-gel
), TRILAUEF AR
")

=k 1.2kg

Azxd Fello] Elute] <

Sl R )7

AA B A5

2021 2€ 26Y =4 4

- 136 —




No. 7 | AIEHW | LEAIE HAL 6025 & AESFHE | A55VYY0026%

M 9% A 2 A Atz B3R of HFAANALR19%

714 Ak2l A= ge | ol Evd (BsHAIR

10.0% ©1¢, Z&E 0.8% °I¥
B WA suwon %%A&] E_ao]: oll O 7% O])g'y }_@—Pr 8 O% O]
£025 A Z23E 9.0% olsf, R

22.0% ©]s
gu7Eg, daarte day)
EYES T, 2addd, JheEdEa
= 7), BARNE, S8, T2
Hlo] @ El A (Bacillus
- coagulans), S ulo] Q Bl A

(Fructo—oligosaccharide), ©}

AbESE A8 | gzezzz (gga a9, 3
ALE AR ™3 GFEA, B, e,
G R, HEEA

(RIEFIA, B12, D, E), wu&
}A g, E, okd), ofvlwmAt
FA(DL-HA2d, L-go]al
), ZRIJAUEF @E

w1 A)
=g 1.2kg
Az @ello] Elufe] @

o 7

AA B A5

2021 2€ 26 =4 <F

- 137 —




daAts HAL 6025 ) .
No. 8 | A& ' quu] HESEHES | A55VYY0026%
A A5 Al EA 8 AbES] B3R ol S9AE19E
7)1 A AR ARG H JEEFA (Fsh AR

SR WA - s

SKIN & COAT
A B w0

s AT U
e

A8 A9

g7, Saavte, dad
Fub nadE, herEsiea
7], BAEE, =8yAd, =

Hlo] @ Bl &~ (Bacillus
coagulans), I gjulo] QEl A

(Fructo—oligosaccharide), m}

gEEFEs (FHA &), @

™ 3 AT 2L BFHE, Fdwe,
FIFEFEE ), BlE A
(REMIA, Bl12, D, B), vjvZ
A (Z, A, ord), obmxat
FADL-HA2d, L-gel
), ZEIXAGEEF (U5
174)

=k 1.2kg

Azd Gellel Elute] 2

Sl R )7

AA B A5

2021 2€ 26Y =4 4

- 138 —




o]

3.3 94

T

or

10 94
0.1%
0%
D 1%

N

0%
0%
0%

oy T oF
LR

0.3%
0.001%

ERE
59

10 ¢

8 ¢l

-
;OO

-

A7HA

B
o

s

AA7HA

ke
T

s

A7HA

B
o

s

A7

5
T

s

o

™
)

oF
&

i

A AA A3 =9

ﬁo
XO

= AlAA

A Al

v o

of

—

KH

A A

7k Al gk At

M

ﬂ_mo

Ak 3}

33t

_fOT — ;0T
|| 0|2 3| &
Lo (&)
[
G
T E Qe |3 n I B
% ) — O Jlon| O
7O M_Axl N %o — P ==
e
(&)
x| O|IK
R|(?R|~ X o
TN O B
B B
= —~
G PN o LT ® = o
00 |10 nyl B | W 5 | 7 o=
| x| B o - X
TSR | e 7"
T < THAE
o —
W K™
iy A o
750 w B %I
= S

- 139 -




o, A )%l
R |
al 2 _ _ -
=| 5 | A9A A& T | @7t | 337 | F7HA A A A
10¢ FH= £ Ldw
19 A j 400 | 15,500 6,200,000 620,000 6,820,000 6,820,000
164 AF& Skg
114 FH= £ Ldu
19 A= 670 | 20,000 | 13,400,000 | 1,340,000 | 14,740,000 21,560,000
05¢ AL 5kg
114 FA= SAT TE
19 A . 910 | 20,000 | 18,200,000 | 1,820,000 | 20,020,000 41,580,000
13¢ AF& Skg
052 | mopeegey | A= S8 TR
20 P 1,620 | 20,000 | 32,400,000 | 3,240,000 | 35,640,000 77,220,000
28 At & bkg
06€ Fol= SHeh wa
20 FHAN= %j B 3,000 | 20,000 | 60,000,000 | 6,000,000 | 66,000,000 143,220,000
254 AF& Skg
08¢ FH= £ Ldw
20 FAN= - 2,500 | 20,000 | 50,000,000 | 5,000,000 | 55,000,000 198,220,000
064 A= bkg
119 TJ—E%/K_LE 135]31'—
20 129] AR dgAls A& 100 4,500 450,000 45,000 495,000 198,715,000
= 1.2kg
11% ‘:]'E%/\:LE rﬂ?_(]—
20 oy | EEATRE WAl Ao&TE | 1,035 750 776,250 77,625 853,875 199,568,875
124 200g WE
e Seixe B4
20 129] FHAREH ‘?:_}éfi/\}g Qg &Y 100 4,500 450,000 45,000 495,000 200,063,875
= 1.2kg
11% TJ—E%/K_LE Dﬂx]—
20 o F=AaE | EALR i\ﬂ&ﬂ% 1,035 750 776,250 77,625 853,875 200,917,750
124 200g W
11% TJ—E AXE Béx]—
20 19l AR BLQ_/\}E To@&ad 1,120 4,500 5,040,000 504,000 5,544,000 206,461,750
= 1.2kg
11% ‘:]'E%/\:LE 1'147(1—
20 169 AR Tlé%:\}g 0101&_:/_a 520 4,500 2,340,000 234,000 2,574,000 209,035,750
= g
11% tl—H/\J.E nixl—
20 179 FHARH ulé(l/\}e 0401&-—1% 320 4,500 1,440,000 144,000 1,584,000 210,619,750
= 1 kg
11% TJ—E%/K_LE Dﬂx]—
20 179 FHAREH) ‘lﬂlé%{/\}e 0401&-—1% 640 4,500 2,880,000 288,000 3,168,000 213,787,750
= g
11% TJ—E%/K_LE Dﬂx]—
20 179 FaatEE | WEALE 5’_E]&EI_a 320 4,500 1,440,000 144,000 1,584,000 215,371,750
= 1.2kg
11% 1:1—]51/\:1.5 1'147(1—
20 93] AR ‘ﬂléq_/\}g S’_E]&E/_Q 280 4,500 1,260,000 126,000 1,386,000 216,757,750
= 1.2kg
114 HEHAZE Ry
20 93] FHAREH ‘?:_}éfi/\}g doj&=d 320 4,500 1,440,000 144,000 1,584,000 218,341,750
= 1.2kg
129 o= SEd wa
20 A 500 | 21,000 | 10,500,000 | 1,050,000 | 11,550,000 229,891,750
044 A= 5kg
129 | copeae | A2 S0 ¥R
20 By 1,550 | 20,000 | 31,000,000 | 3,100,000 | 34,100,000 263,991,750
08y A& 5kg
129 Fo= HHS BE
20 FHAN= 2,500 | 20,000 | 50,000,000 | 5,000,000 | 55,000,000 318,991,750
21 At & bkg
124 FH= £ Ldw
20 G o _ 444 | 21,000 9,324,000 932,400 | 10,256,400 329,248,150
214 At& Skg
A& T e (¢)
Fol= £9s Yars 309,126,400
SHAZE W2 Mgty A& 10,258,875
HEAZE A HarE 22& 9,862,875

140 -




ng7|# 1§3EY 1L

GoflolElufo] & 71 PH-A A A4 2018—-08—13 A

2 ool Elnto] @ 7] dH-Ad A4 2018—-08-20 g+
3 ool Elnto] @ 7] Ad A4 2018—-08-20 g7+
4 EeflolElnfol @ 71 F- A F 4 2019-05-07 R
5 ool Elnto] @ 7] Ad A4 2019-06—-25 g+
6 ool Eluto] @ 7] Ad A4 2019-10-03 g7+
7 EeflolElnfol @ 71 F- AT 4 2019-11-04 R
8 ool Eluto] @ 7] dH-Ad A4 2020-01-13 g7+
9 ool Elnto] @ 7] dHAd A4 2020-06—29 g7+
10 GeflolEluto] & 7] PHA A4 2020—-08-03 A
11 EelolElrto] @ 7] A4 2020-08-10 g7+
12 EelolElrto] @ 7] A4 2020-08-10 g7t
13 EeflolElnfol @ 71 F- A4 2020-08-18 R
14 EelolElnto] @ 7] A A4 2020—-10—-26 g7t
15 EelolElrto] @ 7114 2020—-10—-26 g7+
16 EeflolElnfol @ 71 F- A F 4 2020-11-02 R
17 EelolElrto] @ 7] A4 2020—-11-23 g7+
18 EelolElrto] @ 7] A4 2020-11-23 g7t

- 141 -




rir
o

(e
el
2
It

Pediococcus spp.—fermented chicken meat for dogs

SCI 4% SCI

RESEARCH ARTICLE

P Tl S ufis 11

et g I 3 2

vt b
T
Fooma: Oa 8. 2018
Rt Do 20, 20159
Rocepied: Do 31, 3R
“Corwapondng iher
Tectyckagy. Korinsk Unkvaraly. Sacud
A3 Koy
Tl +ED-3 450 65
e e

Copyvpit @ 2020 Koman Socety of

st orleunsty-
014 08) mhich DRTPERS LusTLten]

o,
SOOGUEIIR i 31T MesfAmm. prTnadee
e drigpeal seork 1 propar et

[
Erehan Las

b tosan o U000 45 4002
T s

iy v B O00-D00TEET 07D
Sipun-fio0 tee

b s g OO0 002 55137370
fang Sk Lee.

by i oo IO BT T

Erirmpeting ntweysts
i prrastd bt o vt bt
3 i ik e s

Fanding seuioss
Th work s suppord By Koisa
yzan of P ard Evaaso b
Yeshrasingy n s Agreuse, w

Pediococcus spp.-fermented
chicken meat for dogs

Eunchas Lee', Ki-Taek Nam®, Kyung-Woo Lee' and Sang-Rak Lee'*

Dpartent of Anirad Snnce sod Techinalegy: Korkuk Urverstl, Seowl 05029, Keres
“Dopartment af Anmad Lt and Emamnment Scence, Hankyong Sabonsl Linversty; Aneong 11578
Kurea

Abstract
An experiment was conducied to avaiuale Pediorocces spp-fermented chicken meat &5 3
snack for dogs. The fermented of nor-famented snacks used i the sty wers prepared
Inreugh the feilowing process; meat mslees containing 52.8% MODCM, 352% chicken
breast rmat (CBM) and B7% sorm starch wern inoculated weth o without Peditocctus 5pp,,
incubated al 37T far 24 b and than sterlead a8 1217 for 20 min. Dunrg the 24-h ferments-
thoen, the-pH of & i nack dropped rapidly [ i &
ol laclic add backeria The nutritional composition was nof allersd by fermentslon. [ Wio
papsn ndmgen digestidily was highar ip < 0U0S) n e femented snack comparad with the:
rarHemmented anack. Lipon stirege At mem tempensture for 14 tays, bacterls grew oy
I furmented va. non-femented snack sempies. i 8 paistabiity sl dogs prefised nen-er
fmenited e Tormentet shack fod. b 12d-king leeding trial. fecal ammonia content was
lowered, but fecal lactc acd conlent was Inessed in dogs fed the fermenied vs. non-fes-
mented snack food. Our study shows that te femerned MOCA-based snack exninited good
preservability upan slovsge, and igioved in Wi nilsgen digestibiley and fecal charsctons-
tics in degs
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An experiment was conducted to evaluate Pediococcus
spp.—fermented chicken meat as a snack for dogs. The
fermented or non—fermented snacks used in this study
were prepared through the following process; meat
mixtures containing 52.8% MDCM, 35.2% chicken breast
meat (CBM) and 9.7% corn starch were inoculated with
or without Pediococcus spp., incubated at 37C for 24 h
and then sterilized at 121°C for 20 min. During the 24—h
fermentation, the pH of fermented chicken snack
dropped rapidly with concomitant increase in number of
lactic acid bacteria. The nutritional composition was not
fermentation. [/n wvitro pepsin nitrogen

(p < 0.05)
snack compared with the non—fermented snack. Upon

altered by
digestibility was higher in the fermented
storage at room temperature for 14 days, bacteria grew
slowly in fermented vs. non—fermented snack samples.
In a palatability trial, dogs preferred non—fermented
over fermented snack food. In 12—d-long feeding trial,
fecal ammonia content was lowered, but fecal lactic acid
content was increased in dogs fed the fermented vs.
non—fermented snack food. Our study shows that the
MDCM—based exhibited

preservability upon and improved in

fermented snack good

storage, vitro

nitrogen digestibility and fecal characteristics in dogs.
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Starter Culture Selection and Verification
for Senior Dog Fermented Food Development
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The senior dog population (ages 7+) is increasing
worldwide because of a larger interest in the health of
companion dogs. In this study, we aimed to develop dog
foods via fermentation to address the nutritional needs
of senior dogs. The dog food ingredients were
fermented with candidates of starter culture and then
the fermentation efficiency was compared using pH and
ammonia nitrogen for selection of optimum strains. The
fermentation was carried out with a moisture content of
60% and starter culture of 1.0X107 cfu/g at 37C for 24
h. And there were manufactured pre— and post—senior
dog foods (treatments) including fermented rice,
fermented pinto bean, and fermented soybean meal and
it compared with non—fermented dog foods (controls) on
fermentation characteristics, in vitro dry matter and
crude protein digestibility, and palatability. As results of
this study, fermentation efficiency was higher when rice
or wheat was inoculated with Lactobacillus brevis (JpH;
—-2.74 ~ —294) and meat and bone meal with
Lactobacillus reuteri (JNH3—-N conc.; 4.29 g/L). The
ammonia nitrogen level, total volatile fatty acid content,
in vitro dry matter and crude protein digestibility of L.
brevis—fermented dog food were significantly greater
than those of non—fermented dog food (p<0.05).
Further, in case of palatability tests, fermented foods
tended to have higher palatability compared to
non—fermented foods, and no negative effect was
observed in fermented foods. These results suggest that
fermented food is suitable for senior dogs and could
help to maintain adult dog health.
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