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(57) Abstract: The present invention relates to a method for preparing an abrasive composition for companion animal toothpaste and
a toothpaste composition, prepared thereby, for companion animals, the method comprising the steps of: (a) thermally treating crushed
pear, filtering out the pear juice, and drying the residue to obtain a ground pear powder, (b) pulverizing the ground pear powder and
screening the pulverized powder by size to select ground pear powder that can pass through a 30 mesh, but cannot through a 60 mesh;
(c) reacting the selected ground pear powder with an alcohol to obtain a precipitate; and (d) enzymatically treating the precipitate with
Aspergillus niger-derived rapidase, removing the supernatant from the enzymatically treated matter, and drying the precipitate with
hot air. Thus, the toothpaste composition exhibits remarkably better effects, such as proper abrasion of animal teeth, prevention and
removal of dental plaques and calculus, and suppression of gingivitis, than conventional commercially available animal toothpastes
or toothpastes having a ground pear ingredient simply introduced thereto. Employing natural materials, the toothpaste composition is
harmless to companion animals such as dogs or cats even when they ingest the toothpaste ingredients during tooth brushing.
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[112]  Alzd 19] vk 22 gialo] Alzd 39 G448 52§ X AnpAE
YA AL AL St Ao 13 FAR 2ACR 7 5A MG
SESE:
[113]
[114] Rlad1: AA] AE=SH F= A9
[115] A& S= Ags Trlsidon, Al 24 AL ez dees s
st A FH A
[116]
[117]  HlaLd 2: *“d% I AERX Y FE X
[118] 498 = AFs orlsti o, drpAll 242 AHo2 4522 40
Swt% Aol 10 wt% o] /1nt A s o] 32 %= Trlst At
[119]
[120] Hlwe] 3: HAL STHE TF Ao
[121] 398 T8 X Fustgon, dr) 248 Yyon e 4
fale] EF77 B w3keis 42 2ulsgln.
[122] [3%2]
SR S (wit%)
AulA 24 EAHE 5~10
Water A
Glycerin 9~11
PEG-40 Hydrogenated Castor Oil 1.23
Hydrolyzed Collagen 12.5
Fragrance A
Enzyme-modified steviol glycosides 8~12
Citric Acid 0.09~0.13
Potassium Sorbate 0.8~1.2
Zinc citrate 0.004~0.01
Sodium Benzoate 0.004~0.01
Menthol A
Butylene Glycol 1~2
Enzymatically Modified Rutin 4~7
A 100
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[123]
[124
[125

[126

|
|
|
[127]

[128]

[129]

[130]

[131]

[132]

AAel 1] 3, 3 aatel] 1 W] 3] whet 242} Al vt s =8 754

Aol AL % 1o thERH L)

p—

A o]
AFd 1: N FE & 4

2} o] Al -3 Prosky 5(1988)2] Wif ol whe} w4l st lvh. B84 4] o] 4 f(IDF,
Insoluble dietary fiber) g5 Al 5 1g-S 3 223 o] E B 3 (phosphate buffer)(pH
6.0) 50meol] ZE3}a1 95°Col A LA a-oFd eF Al (a-amylase), 60°Col A
3 Z g o} Al (protease) ¢} o} 2 = F A T} Al (amyloglucosidase) & oA 2 &4
At dEFE FRE madeE A RE o A7 F o3t TALE
75% N §H2, 95% o &2 L op A E o2 A F & a1 1247 A=A A @A 3}
|IeEE A AR gho g S 6kglnh. gk, =84 2 o] 41 f-(SDF, Soluble
dietary fiber)t= TFZ=E0l o] A 71 o No]] 60°C2] 95% ol ¥h=2 1:4 H| & =
A7bsto] AR Hhg A1 71 S, A o A A T2 ALY A2 A S SA- 8T

% 2] o] Al f-(TDF, Total dietary fiber) 352 ALY B84 2 584 2 o]Al
shako] o 2 Aakatodt.

AAEE dasdER st ¢ uds 23k Ao Jofet = 3lar, v
A2 S A g2 = o] Foxl B84 Aol fehi= =
A o] F Q3T Kwon et al. (2016). "1 ol whe} Wiesner ¢34 42 2%

Z 2 23 F A #(phloroglucinol), 20% | ¥+-2-, 20% A HHC) 2 4] ¥ a1,
A2k 524 7 A &= A8l Tk

Az 19] vul 3, Az 29] A wjEl ok, D Az 39] gAA "
Av}a] F Al 0l 2% Phloroglucinol-HCI 1 418912 7haf A 2ol A 1A]3F
100rpm & =2 A & A A fAv] 73 o &2 254 Srfsto] w2 A S & 20
UERH AT ofol mEw, A L 2xAE 2 2] )= AN S war, T 9

E&A Ao AR AERA FuAER AT ANS HBEE ANEE T EY

+ Atk

gh, M A F o] S flate] MAAE o] &8 2] A 1= gh(a-value) S
SetaL, AAE e sk AAnglo] A8 FEFAE o] &ate] B84
2ol Al el 3-8 A A E RS Akl

A5 R A E g el w2 GAE A A o] 488 BEHAS &
3o Ve Qaz, A el AAHA ghg of o] 3 30 vER QUth ¢ 714 a

(o

gholl whet A E $E=E =

m
o
o
i
>
30,
v
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[133] [3£3]
% 5 (mg/mL) L a b c
0 2.47+0.04 0.08+0.03 -1.09+0.08 1.09+0.09
1 4.66+0.02 2.95+0.06 -1.49+0.06 3.31+0.08
3 5.35+£0.06 3.92+0.06 -1.65+0.05 4.25+0.07
5 8.03+0.05 7.97+0.09 -1.15+0.04 8.05+0.09
10 6.91+0.07 10.79+0.20 -0.93+0.09 10.83+0.21
20 7.0240.16 16.23+0.01 -0.77+0.01 16.25+0.40
30 7.57+0.06 17.93+0.05 0.50+0.05 17.93+0.31
40 6.69+0.06 18.69+0.02 0.39+0.02 18.69+0.19
50 7.49+0.06 19.36+0.05 0.59+0.05 19.37+0.27
70 7.31+0.06 19.39+0.05 0.25+0.05 19.39+0.11
100 8.51+0.02 20.00+0.02 0.73+£0.02 20.01+0.01
[134]  olo] Wl 49 A%E oheh ol F 4o e
[135] [3E4]
R | 3404 | ey | B84 FEERY (nlfy)
Fo [ Aol | AeHE [y | 2
(Wt%) g W AAE
(%) gt
(%)
Az 1 64.38b 16.21c 25.20c 16.55a 17.93a | 19.18a
Az 2 69.74b 46.41b 66.67b 291bc 2.80bc 3.26b
Az 3 78.08a 72.21a 92.26a 1.36e 1.430d 1.54d
[136]  olo] mh=w, Az 39 BaA Y 528 Mo ArbA 7t A A E 57}

[137]
[138]
[139]

[140]

==
[e) [e)
2% 3o A 2o 12] mjHf Fh2 A A 3
2ol A 71 75% = TS
B S of7ehE FFaE -2 5] 4
[4] 1]
TR EFH(SOM/2)= (Ve Vg Wary
A7IM, Vyei= 81 Al 29| H-9], Vo, 1= AEAI RS 3], W, = A2A 729

lo
Wi
Al
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[141]
[142]
[143]

[144]

[145]
[146]
[147]

[148]

[149]

[150]

A5 = Hur? Kim(2018)2] " & A w8 sle] S 3151}, A2k A] (Handheld
color spectrophotometer 45/0 NS 800, Shenzhen 3nh Technology Co., Ltd, Shenzhen,
China)& ©| 838l L (Lightness), a (Redness), b (yellowness), AE (Total color
difference)E =4 8F ). = Al o] A L2 212 1.296.39, a=-0.43, b=1.33
o, chehe] 4 20] mrel Al ks

141 2

AE=[(L-Lo)2-(a-a5)2-(b-bo)2] 1/2

G5, pH, AR = AR 1 g2 SF750) 10%(viv)E Sl F =459 ok
T FelA 7 Al R E =49 % A(Digital hand-held PAL-1, ATAGO Co., Ltd,
Tokyo, Japan)2 =73} 31t} pH= &38| Al 71 A 2 & pH meter (Benchtop pH Meter,
Mettler Toledo, Columbus, Ohio, USA)E o] &3l 43t} A= &3l ¢
Al 2ol 1%(v/v) 3 & 2 22| Q1 (Junsei chemical Co., Ltd, Tokyo, Japan)-& 7 Al

WS W2 ¥ 0.1 NNaOHE ol &3l At S5 30E w| <A efe]
A Ao g 20 A 307 A L8 E W& E2H 02 5Fe] NaOH &M &2
%49

AR5 F AEE Al E = A (citric acid) 2. &2 34 T
ol o ol 2 A Aol 1 hA 3, lstol 12] 7154 X kol ohk E 25

WA A9 ol #e] B 5ol hepgle,

[3%5]
T pH A g A5
(%) | (°brix) L* o b¥ AE*
Hlale] 1 | 497a | 0.36c | 15.0d | 4.34d | 0.03d | -1.96d | 92.42a
Aol 1 | 4.87b | 049a | 17.7a | 19.38c | 4.30a | 9.60a | 77.91b
Aol 2 |494ab | 0.43b | 155b | 29.32b | 10.32b | 19.02b | 70.49¢
A e 3 | 500a | 034c | 152¢ | 3291a | 12.92¢ | 21.77¢ | 68.30d

olof b= Hlale] 12 WMHH T EL 7| 5A] X oF2 5T} oF 15%rix &
Aol 23 33} FARSE ghS e AL, A Al 19] Whes =8 7] A o2
17.7%brix 2 Sk A 0 2 2 gkek AR o] Awo] A W19l Lghe vl el
19] x| oF& 4.34, A A o] 29] X k2 29.32, A A] o] 39] %] oFo] 32,91, A< 19
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[151]
[152]
[153]

[154]

[155]

[156]
[157]
[158]

[159]
[160]
[161]

[162]
[163]

.

x| efol 19.385 Ao 39 A efe] 74 5= ATt
= A 9Fo] 0.03, A A4 22] %] eFo] 10.32
o] T

A5 agh e vl ael] 19] 4l 8
3 3
A A 6l 39 A

o] x]2fo] 12.92, A A] o] 19]
Fol 71 &= A YEebw).

A5 bghe e 19] A4Sl 8 52 X okl -1.96, 4] 29] X|ofo] 19.02,
AN 6l 32] A oko] 2177, A AT al 19] 9,600 % A4 E Fheko] &5 5 2 49l
FA 7k A vhebd ek, AR sk Aw e Mol B ofv] sk AEGS Bt el

19] A48 BT x]2ko] 92.42, A A o] 29] x| ko] 70.49, A Aol 39] %] ko]
68.30, A Ao 19] 77.91 & YEFSET)

A3t TER 7|5 X A A ¥4

Alell 1 WA 3, 2 Blale]] 19] 7|54 x| oFol] o gk Al & kA H-A1& 915
A2A, a8, v, TS S S48

24 (Gumminess)- Texture meter(XforceP, Zwick Roell Co., Germany)-<
ol gl 43l 54 271 A F o] 15mme] ZEH (Prove)E 251
A 24 45 (start position speed) 5 mm/s, 18] = Al 9F=:H](compression ratio) &
70%, 23] 4 Al SAA 545 20%= H A48

TAE (%)= 2 ZFA E ol whel SASITH AR 1gS A sk ot
105°Cell A 4A| 3t Z8to] T A Al o] B ol A WA sto] 2171 5 ol 2l o] 2]
upef A Akt T

[+ 3]

TEH (%) = {(1-1 25 F A/ &5 7l(g)} x100

HEEARE &% ol 8710 5 wFol ¥a FAE S5t
ol 2} o] 2] 4of e} A Abstgl Tt

2] 4

5 (g/ml)= A = FAl(g)/ 871 (me)

T S99 (Swelling Capacity)= A & 1g& & 20ml 2} <3(1:20, w/v) g H
4oCol| A A A sko] AL, 3,24 h)E A8 7F 2FA]5hE FH & S48 5 A
2] 10 whe} 57438 T

olof W A& A 54 A& ol 9 ;& 6o YEFHAT.

[3E6]

-

O

A oF R R I R o < B R T H (mblg)
(g.sec) (%) (g/HlE) 1h 3h 24h
H] 1lof | 156.9d 30.93b 1.45a 1.03c 1.07d 1.20d

>,
2
—

397.2a 58.37a 1.32b 2.77a 4.12a 4.58a

250.2b 28.88c¢ 1.43a 1.57b 1.52b 1.83b

| |
>,

>

2|12
(ST I )

173.3¢c 28.43¢c 1.44a 1.27¢ 1.28¢ 1.42¢
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[164]  olo] Wh= W, H2Ad-2 2 o] A f-7F who] $hi-e A Alof 19] 2] oFo] 3972 7
A VER A, A Al E 7 3 gko] & A Ao 39| x| eFo) Wlald) 19] HY &
TE Aokt Aol fApste] dEAd ol B Bl o ® e L S EE g
2] o] A - 8o & A Ao 18] %] oFo] 58.3%, L} X] X] ol A 3= 28 W] X
30% = VEbgEow, A A o 2 E A A ol 39] x| oFe] FiE4E- vl 19
A8 T8 Ao} Ao 19] X of Bt} uhe oF 289 - S VeI
= Almgh kel 7k A o] §llar, x| oke] Fi-w] d/d AlF o B flde]
Es FEFE S A A o 39] X oFo] 2443 o] Fo| it OF 1 4E HaiLe] 19]
g =2 X oF 129 §AFH 7HE W b JERQE. =, A A H o
e AAA, FEE, Y S Ve 2 A o 39] %] oFo] vl 19]
A e BB Aok fAH 57 2 AY A YERS

[165]

[166] A¥A4:RHFER 715A Xk Avta 7 4

[167] Al 1 WA 39 7154 1 of, @ AEZ 2 Hol 10% X5 o] AnpAd 5ol
T2 vlate] 29] 48 71s A 2 ofell et dnta ks 2ALEH] 914
12704 vl X0} ¥ slo] 3D-0OP 7|71 & Fal 71 A 7|7k 418 X ohs)
AR A At 2 4R S

[168] okl vty A2 HA, 10g9] Al & A F2 o n}7](Semi-Automatic

Grinders/Polishers(Met Prep 3™ PH-4, Allied High Tech Products, Rancho
Domingues, CA, USA)2] 3723 9l =40 = ghA 4 o =2 3 i)

Aol 284 Xo} -9 5 3x3em EAF F T 508 Ao R E o
3,00038) o] A&A L 51Tt FEX]oldH A Ao A FE-X]oldH S
wo il th & }E'—-?l S 32 37357471 (Nanosurface 3D Optical profiler,
NV-E1000; Nano System Co., Dacjeon, Korea) & 54 8}7] 918l 15 ZZ o =2
g T &7 M3l A E AT 3, vl Bk V] E AW o
A AF7IRa)E Bl A oF AR AR A, FE Blas] SA S Bl =
Ao} o] g8l Hrtal= erzq 5 4ol YEb AL, Z1el whE Avtaat 54
A7ke oloh o] T 700 hehi R o, o ALE A, Fo] Hole] 3D-0P FH B4
A2 % 50 Lhehy it
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[169] [37]
x| oF Ant A Ant A7 | Anta
Ra(A) 7 Ra(B) gz | m |
Ra(A-B| (%)
)
Hlnlel 2 | 4.47,4.41, 4.41 3.78,3.79, 3.79 0.62 | 14.06
AT 4.36 3.79
10%)
AN 1 | 6.20,6.02, 5.96 491, 4.59, 4.76 120 | 20.13
5.66 4.77
AN 2 | 6.67,6.63, 6.66 451, 4.50, 4.55 211 | 31.68
6.69 4.64
AN 3 | 5.24,5.44, 5.40 3.01,2.97, 3.09 231 | 42.78
5.52 3.30
[170] olof =W, Ant g 7= vl ale] 29] AU E FE X F2 14.0%, A A4 19
% 9F2 20.1%, A Ao 2 2 39] x| oF& 247k 31.6 == 42.7% = YEFSTE =5
AofAnt b= T X7t -2 A MEE Ffahal gl 2 o] X efo] AntA|
A= 3ol 2 Hlald) 29] A § T & Aol A o ® A E
ghafo] e A Al 19| X kR ttE 93¢ dnta it A vebyt)
[171]
[172] Adds5: 808588 754 X ko] X4, X AA A5 F4
[173] A¥EH= F 1278 & AN &3 157U F, npHsto] XA A A 93
A S Faetar, 4 1 FA S A E TRtk ol F e mhEl = Y& &
A oK 5% T FH A ), vl = A A o 39 x| of& o] &3l 451F BFF 23]
A &2 (¥ 8} CE.T. Periaid 91 H&]5])sto] X293 A5, X g, XA,
WA E 2 o, A7 2AdEY 2 AEA S e ARLE = 69
LR S
[174]  2b&E XA QA S Bl GAAH7HE ol Qi) 2L 791 25 det
A3 A=A, Adstet x|, Abslel A3, 447, AFaket Al ol %] 9] x| o)

5
24 SHeA T 07 Aol A X293, X B, 1]

= A\ 1, AT }\;| —1°0
B G 7F 23 2 FAFA QL W 0 = ahE sfell 229, A Ej e 2] 4]
Al A (scale & polish) 2 5= 23] w743}l 5L, 25 9f 457 2ol A X294, 2] HY,
24 F7FD 2238 B Hobsl ok A& 13)/Y 4530 A A S o))

HI7FE = LA = X2 4] 9*(Gengival Index. GI), *] Bl X] 5=(Plaque Index, PI),
X A1 2] 4=(Calculus Index, CHEA H 7} 7|52 ol o} L} 75 230 A
A o] # A} 513= Multiple Mann-Whitney test® -2 A8 7538} aL, o] & X +=
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[175]
[176]

[177]
[178]

[179]
[180]

[181
[182
[183
[184

— e e

[185]
[186]

[187]
[188]

[189]
[190]
[191]

Het T7H 2 mean + SDY] ¢ o2 YEFUA o, 7242 p ko] 0.05E. T
= e FelAdol A= g2 Akt
2 ZA % FJ71(GI)

0: g o}
1 VIS A% A0 @ A2 s, o1k $AH o] Yot A AFoRE
29 P AV FF A

2] A% 0, FFo| Lehtm A& AFOR FYHE 9F A
3 A% 93 AN T, $F, APl ehta 4 M0 FHo] ¥
ez A9 AL 4F 4w

Ao 4% ARG) = F W5 T/ A F A 4

A
4 0.1-1.0(mild), 1.1-2.0(moderate), 2.1-3.0(severe)

* 2 8 3§ 7HCD

Z] -2 A3 % Hl 4 5 (plaque coverage) <} 77 (plaque thickness)E Turesky
-Quigley-Hein Plaque index& A}F-838}o] H7FsE T}, ZF X pH of] 2] A & A A
(Erythrosin, sultan, USA)= A A1 71 & o} -3} 42 HHH 0 2 4=3]5F Q1 ),
Q5= ofel el 3 7o) mpECh

X B} A 5=(PI) = (coverage * thickness)2] &/ AA}SH & X|H 4~
[3E8]

o AJEROF Qe US

4 < 1/4 | 1 &iﬂh*w pink to light red
2 14-2/4 2 Medium = red

3 24-34 s Heavy = dark red

4 >34

* X A H7HPI)
2] &A% %] A 24 X (calculus coverage) 2} T 7l (calculus thickness)E Warrick
and Gorrel method & ©]-&3te] th=-3 -2 WHH O R dagsigltt. A4+ &

8ol &t

A& QF AFG)=F 5 G/ AT F AW 5

4 1 0.1-1.0(mild), 1.1-2.0(moderate), 2.1-3.0(severe)
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[192]

[193]
[194]
[195]

[196]

[197]

[198]

[199]

[200]

[359]

1 <14 1 ]Light <0.5mm

2 |1/4-2/4 2 lMedium‘ 0.5 - 1.0mm
3 [2/4-3/4 3 iHeavy >1.0mm

4 > 3/4

%
&l =<l of] 23] Waltham Faeces Scoring system©®l] s=3Fo] ¥ H7}&
Tt ¥ H 71 715591 Waltham Faeces Scoring system 33 7} 7] =& &= 79])

AEAS ?63 ShA] @& T gl o) 2t o] A& 2(GI), A B} A 5P,

AAAC) 54 AH}E & 8ol e
olof| 2 W, XA (G 0F A= 03708 A H a1, 25 2= 1.08,

45231 1230 82 S A H AT X B A 5(PDE 0572F= 0, 25F 2= 2.96, 452 =
5530 8 =AYt} wak XA X (CDHE 05 2= 0, 2F 2= 1.94, 4531 =
3.000 % S E At thA] B, 72 2] o2t 0 kel v]sho] 2574} o}
452 A A2 g A7, A A, A A A7) ol A 0w STtk Ao
LHEFSETH

3 vl ald) 39 A FE X G5% TFAA S A A o 39] %] <o)
Al g Ag o x| olol| A XX (GD), ZWW T(PD), A A (CHE
SA4ete]l 1 A94E & 9ol LERIIATH

olof] wp = H, XA 4G 272 th2 T2 1.08, 2 Al o 39] %] F2 A}-8-5}o]
AEAL S 152065 aF4ZE Sk AU S BE XS
0.830 % SA4Hch 3 4572 FA 2 x2S 1.2328 5%
39] A oF& ALEsto] AEA S $F 152 0.61, L] 39 &
FE XS AL IF 1028 SAEATY. FA Y] 2ol v FHe] vl 1l
39| TFAA GF Y8 T2 X oF2 27 A AR X 24 5 &
A AT ol 39] x| oF2 252} o} 4 Aol Al 2| & 7R 7F fo] A 072 A A T Ad
A& Glg = At
3, A B A 4Pz 272 A4 2] 272 2,962 2 S5 a1, A A o 39
x| oFg ALg3to]l AEHS 3 1F2 3.70, H] 3L o] 34 ITFHAATH AL E
TE XS AEE 1F 233602 SAHEAC T3 4573 FAH Y 2t
55302 S LA, Ao 39] X ok AFESF 152 4,12, H] 1L o] 39]

m
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[201]
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B mP b g 2w bo & BT X = )
I o S A Mo NORO o o
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% 4 o OT 7 T W o B o Caww i
wol U x g ho Calbeag: Ho % = B
gigizs ToT £f IITE rerll 3o
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< WP ag 2 L By W ool © o BN T o e 9
oy W W Qo T oot = ~ ﬂLoEo,mo %Otﬂﬂjll I sl

o < N R o o 2 T AT #
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o:.L_ %4,0 UJMEO = \mﬂ ,‘.mOLL‘_lrL Z7E‘H_OI Gt
QOmmma%aﬂ.%r o %%ﬂmw 2
I i e 3 X = TR Tz AT
MEQETHELEMoMomﬂMMaEGM ﬂulg_&u, ﬂﬁomﬁ&ﬁﬂf jof oH
T F N ol @M WHE & oz g E W TR T oo A
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L O IR M B NI S U g LW Dz g = =
Tl nsmThdd g TN ES R T m e W
LT e B O RS E T e T W T K g K = oo T
Meszsopgmamf©sTea BT oagmdyr<ys
T T g RRPy T SHE DRIy g Y T wE g X
FE oo Wb go zgy BT g Moy T ez
TLTFEXTEFITNGgIN whPprp CnT  x=Tro s
RO T O T E g of W oo gy W M ﬂﬂ_.%%oﬂuma%ﬂrwr%ﬁﬂﬂ%@.
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[202]
[203]
[204]
[205]
[206]
[207]
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T4

(8721 (@ Ehe AT F oJatste] s & Al sk, Fite s

1l
(d) /‘}7] HAZS ol 2~ A ef 2 o] A (Aspergillus niger) -2

29 04 (Rapidase) & F% A2 & F, 471 &4 Aeld AvHE A
Fgalg Az s n AAE S DF A2 BALE THshe
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