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ABSTRACT

Study on the sanitary grading system by sanitary status

analysis of Takju manufacturers

Ahn, Yeong Soon
Advisor : Prof. Chang, Hae Choon, Ph. D.
Department of Food and Drug

Graduate School of Chosun University

Korea liquor policy has been strongly promoted in terms of tax policy for
securing national financial resources and grain policy for solving food problems but
a liquor industry supporting policy and liquor consumer protection policy has been
overlooked. Not only the liquor industry is still on growing but also the liquor
takes 6.6%6 out of contamination cases according to the 2008 data result from
Korea Consumer Protection Board. The consumer anxiety and distrust of liquor is
increased. Therefore, sanitation and safety management of liquor such as Takju is
strongly needed.

In this study, we investigated sanitation management conditions of Takju
manufactures and tried to suggest improvements for effective sanitation
management level after over viewing the examples of liquor industry such as the
Takju and sanitation grade control system. Belows are investigation results of this
study.

First, after the inauguration of National Tax Service in 1966, National Tax
Service had responsible for liquor management but it was transferred to Ministry
of Food and Drug Safety(MFDS) by signing an agreement(MOU) on June 1%, 2010
for the better response to the change of liquor industry. As MFDS, food safety
expert organization, takes the management role of liquor safety, not only

professional, comprehensive and anticipative management has become possible but

- viii -



also it has become a chance to give the public the faith and the relief.

Second, we found that there were several cases of sanitation level introduction to
food related company. In the case of Korea, they applied it to food manufacturers,
and restaurant, and in the case of United States of America, Canada, China, Japan
and etc. were applied it to restaurant. As applying this grading system to liquor
manufacturers, basic research is needed for effective and systematic safety
management of liquor.

Third, sanitation management for facility, ingredients, general, equipments,
manufacture, process, products and etc. of 638 Takju manufacturers were analyzed.

1) Sanitation level of facility, ingredients, equipments and others were showed
satisfactory, but sanitation level of general, manufacture and process were
showed questionable which means critical control is needed. Especially, the
gap of levels was appeared in general, manufacture and process sanitation
management. Also, the assessment result of general sanitation management
which needs critical control was average score of 22.2£10.9 out of 45 and it
showed huge deviation.

2) The weakness part were dirt management, hygiene and private sanitation
parts. It was much poor than general food manufacturers and processing
factories. In details, consumers complaints need to be recorded and managed
so to prevent the problems and do private health check-up considering
contaminations from the patients or carriers with infectious diseases.
Especially, microorganisms, minerals, heavy metals and etc. in waters for
manufacturing Takju should be checked so to produce safety Takju but
several companies did not perform periodic water quality testing.

3) and they have gotten the score of 29.4+13.7 out of score 46 for the assessment
result of manufacture and process management. The companies who received
lowest sanitation level had no prevention system for the entry and harboring
of insects and other pests mainly in fermentation room. Maturing or
fermentation tanks were managed unsanitary and there was no proper
managing to prevent adulteration of dirt and debris before filling Takju in

bottles.



4)

43 Takju samples on sales were picked up and coliform which is sanitary
indicative bacterium, E.coli, Staphylococcus aureus and Bacillus cereus were
tested. In the case of Bacillus cereus, classifying the ranks of sanitation level
of 3 or 5, it was not detected in A level which is a highest level. However,
the rate of the detection of it were very high in the lowest level. Therefore,
we could conclude that there is a relation between Bacillus cereus and the
sanitary level indicator. Also, in the sanitary managing score of 354 to 84.4,
the case of 8 out of 30 cases were evenly distributed and we found that
specifying the sanitary managing levels for the better sanitary management is
more reasonable. Coliform, E.coli and Stapylococcus aureus as the sanitary

indication.

Fourth, as to see the results of analyzing unrefined Takju manufacturers through

3 and additional 5 sanitation levels generally used in food manufacturers, specifying

in 5 sanitation levels were much better than the 3 levels and the following features

are belows.

1)

3)

Comparing the number of corresponding manufacturers of each group, the it
was evenly distributed in 5 sanitation levels than 3 levels and it showed in
more details in distinctions of sanitation safety management.

The sanitation management level of facility was assessed more accurately with
5 sanitation levels rather than 3 sanitation levels. Health check-up and private
sanitation items among the results of general sanitation management
assessments showed significant differences in both 3 and 5 sanitation levels.
Proper managing for pest control, sanitary of fermentation and maturing tanks
and for preventing adulteration of dirt and debris before packing showed
difference between 3 and 5 sanitation levels.

And it showed specifying the sanitation level in 5 rather than 3 is more
proper to enhance the effectiveness of sanitation management in each level of

products’ microbiological test results.

According to these contents, it is better to specify the sanitation level in 5 than

level in 3 and it is needed to make suitable plans of sanitation and safety

management for each companies because the deviation among companies were



much huge in liquor manufacturers than food manufacturers according to these
contents.

Refer to the study result, I suggest several directions to manage Takju
manufacturers in accordance with each manufacturer’s sanitation level.

First, give each Takju manufacturer the grade and make management system
suitable for each level. Specifying the sanitation level in 5 and let the
manufacturers who have gotten the highest level A make self check-up lists, make
them report periodically and give priority of HACCP(Hazard Analysis Critical
Control System) finance support. Give a consultation and check-up annually for the
manufacturers who have gotten Level B and support the finance for HACCP
consultation and facility fixing. Give twice a year consultations and check-ups for
the manufacturer who have got level C. Give a chance to tour the greatest
manufacturer and give financial support for making and spreading manuals and for
pest control who have got level D. Spread manuals of basic sanitation
management to whom have got level E and perform campaign considering an age
of business managers and producing manager, the year of the construction and
lagging facilities, and let experts visit the factories and make/perform the specified
adequate managing programs.

Second, develop and spread a HACCP model of unrefined Takju for introduction
of HACCP. Also, activate HACCP consultation. For this, educating and promoting
liquor related experts of liquor manufacturers/processors and managing facilities or
equipments for the sanitation i1s needed. HACCP performed and conducted the
policy only for the food manufacturers. However, a HACCP model for Takju
should be developed because the liquor is different from general fermentable foods
in in-process method and critical control points(CCPs).

Third, tour programs to visit excellent manufacturers should be activated. Each
company should give staff a chance to learn managing method and technic by
seeing the example factories for the progress in sanitation level.

The last not the least, introduction of pre-consultation for new liquor
manufacture is needed. It is difficult to enhance the level of sanitation and safety

management by facilities set out in legislation. Specified pre-consultation for

_Xi_



adequate building, facilities and equipments, fermentation room, pest screen and

facilities for preventing adulteration is needed.
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4 84
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LO% Ag sgon, RAT #4RA% 49¢ gHoR ZaE w FAsh,
Akl So] AT AA AT F AES AW FAFL A}

Retail Food Facility Grading Program¢] Grading system($] 85 wA4) & thit
AEAAY] R Ax, £, AHZ Bists FEe drloly Amd whefolA
Atgho] AAsks AFS AFsts Faolw, A, AR Y= EE
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) vtk E2 RS AEdaAd Y eiAE

EEZE XS (Toronto Public Health)e] 2&<td Z=2as) /88 HY
2001 5B AEHAANLRY A8 AH ®H A% ¥/ Z=F Food Premises
Inspection and Disclosure Programs Al318td 1, o]= Jiyrte] 1 3Hs H
Z %19 (Health Protection and Promotion Act) 2] 21FH A aol] #$ 2l &
T8 562¢ ERE A X 545350 wE Aot

FaUES EREAN v3EAT AAAATY AEAAUL A4 A A ot
I7MA 2yl 113 o] FEHW, FAYA YTl Pass(HA)
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ST L e 2o AMARIE olF e ¢ UdRE LA stofok gtk
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This Notice is the Property of the City of Toranto

Conditional Pass Closed

<79 11> A E2Ee 9145

R==
CREEA

_56_




Mo
Hlo

oF

—

o
o

ﬁo
il

3) ==

N

B ALy whE )

B

(frin it

e

914

(il
L EH81I.

S

©

Y

)=

S A
Wi
=]

L

5¢

Jufkid) 2
)=

g4 94

VAN

E—a
Al
i

5]

skar 20074

b7 B0 B
A W9

Ra R
R) Ml 1 S 2 B (73 B

L

=

i3

4
s

, A,

)

-

L

==

17

©

ClMNTE e X

==

wheh 9]

7} 7]
ol
#4904 2 A4, 7

]

==
R

[e]

]

I

sto] 19 123} o] AFESAMSHES A B C D=

T(E) 91 YA FA] ol A

7F7]

3

-

o <7

==
R

7}

]

3

7471

SRR

=S &
o H

[e]

]

3

el
blo
e

o

oF
iin

g

4, 4]

8

A

3 9

]

[e]

g9l

s

&

=R AEHTEE,

]
hmi

tel 85

©

7}

[}
Bew($14 tH), 604

]

I

o=

al

S
S

.
T

N
o

el

HA =

A =]l

-

T

Hol

S

= Al

BA

(o2}
_57_

&7t

S

bol 913

°©

[e)

=

74 2

[

AA

I ZOHT6].
D I ETE gl

T

-

o

=]
- C+

whel ggst
Ee o



TH82].

i

9
pid

o

N
i
o)

(4) &

"84,

o84,
Au) 2} 714, Avlel

ol A

J

VS
=

-

T

s
at

S

<

iy

B

wpel o] &xu} Au| &b A Rpol| AlA

o)
3¢ o]

Foll

-
=g

T

ke

Bag

&t

S

b))

+d

©

71

gAYl

v A
.

HE(A5729]12~15)9]

%

ol
!

o}
o

g

~X

B
o

el
Hin

X0

)

RS

54 29 o QA =

A
!

—_

TR
)

3

o

ol
T

or

jgase]

N
B

A
Fa 67, 701

S

ATt

A s
Aoz Hof
57 dFl

S

o

A=l

e

or

o)

N
B

A=

o]

A4

3

o

9/]
31771

M

-
T

AR G AN (E )2
AFSd b

e

O;

2}

27|

®

(Sanitation)

13

A} s

B

2 74 3}l

Al

A
3t

A ]9
(Safety)<

-
s

@ A4 =
A swel e A

-

T

A Fol A
}(Standard)

=]

3

O;

==
R

It
3

A

)

=
<0

"o

44

=

=

a4
Helaake] S

37HA]

gl—g—u:]y

AR [69]0
¢4l (Standard)

Z (Sanitation),

J

8

ok (Safety),

h4

FHeH65].

'S'mh Lot
o]



1) ¢t (Standard), A H]2= W& T AFe 4 349
- TR A EA  UE B EESs AR Ee ARE

el A
S ool AR ZA AR AAR T aEAed o
HbE Al 1744 o]A M A sl o]2 T A

- M7 5 ¥A]  BETAE 5 AH[ R A QR A AHsE AEL

20718 L AzARD S EA

- A FA] L 2EARE A A WA sk lE well=

2) % ZA(Sanitation), A4 = Au)o] TA AAs} Fsk A

- A RS AFHARA Y LRE) N s

AR v dFs 1, 1 23E VI5ea A sE

3) ¢tH(Safety) : =alluj A A Sro w3k AL
217 APl 7)ol A SR Tt

_59_




<R 12> FF BN 249 QAT

_60_



A 2d gF AzHA ABFE 2AHEH

R

1. =W g5 A2AA A8 R 38

Ak 9] 201195

3370 Al

-
L

B A=A

AZAA 1187 A =

= =
T

el

BES

Aol

—~
o

el

2)

= 168

5}

A AR 108, $5n

A CHSS].

S

47 1114, <

3

Al
+o]

S

=il
=

3B, 74

e AN

|

3

324802 G4

N

N

or

o

AzPA 7 45.5%,

dAhE dEbsten,

AA7F  33.9%(21 70
AzZQ A7 405% =

)

3

o

. O

914

o} Al

7hslol A
7HE Aot

|

3

Al

=
T

|

o

Aol 74 Aokd Aow

69.4%

7 & 1A o
wo] Aol

)

|

o

7h Ad=

g

Al o]

=1
=

273

o=

}of of

S

Eia

7}

|

o

oy
)

e
¢

NF
o

o

il

o
_EH

0

Np
&
H

o

el

B

N
o

o0

o

tol A7k B A AxdAe

S

63.6%(3370 A < 2078 L4AD, k5 AE=A A 50.5%(2078 dA T 1078 JAD=

7he] A58,

|

o

=

o

97} v ER A

&

W
i

—

e
=0

oF

qEL Ane 94

=il
=

==
T

AEFdE A 22y

R o) A

-
T

Ho

&
o
Ton
X

3

X
Mo
Hin

<

]

o0

A
g9t

_61_



e 99 G Po)Ee vhAsta, A8 G2Es Bt 8 £ Q=S P2
We guu wAvEe skl 95 Az 4T BuE B2 S
SFauAge] MESF 20089 187 2l olB EQ oJF Buabd: &

olgd, &719E § EHA fdaivt F 36871 R
7HE Eol A AT BaE dvlEkel Hlste] ojEd, WH, fE7Id 5 AT
s A A5 EkoH3TL.
M| A 7L A ekA e o]E&S AlastAY AR AokAd Bug AsE HW
2010 1€79 2011 ARE7] A5 A ik ol =R aL(Alal) daek 20109 6€
o] % FHAAT™E JFIt A AR ol#H FH 20108 6€FE 20119 5¥ 714
olER (X)) HAFE WA FPARIL HEol AFE AAY AF 64.7%<
842071919 wH&to] FHo A= 245%¢ 5970w, AH| Aol oJF AluE 2
AA7 460102 353%, FHE 182702 T55%% FH olE Hi(Xi) dFe
AE AA ol Hsto] Aol o3 BuwuE AH e Alad o3 H] o]

o)
pac
‘H
Ho
:oé
ko
[
e,
oi
ot
A
N ¥
rlr

Fgol, B, Baud, 21 =
BREE e 26709t AT A9t AA ol¥ &4 F Bae Maolgn
7] = FF F M we

e, AzxdAR FEskd, &naAZE 35%, FEEACE 1.7%, Az=dA
126%°1H 7 &5, £AF 715 5 ARHoR oy &9 S dAdst] oy
B AAE7HE 528%, 94l AIAHAE} o TE &F&Fo]  204%=
ZAFE A TH57]

Tl T |=o dAGAE AL Ak 570 A AlzdA A o=
T 2971 T 207402 M €E ¥ AAsa /e, HErh 8os Alxzd
HAolE 290 T 276%= AAStL Un wWFo Fe= AxzdAL WA o=

dA4E o= 1deld, 2 9 AEF o FiHe AxdA olEx AAHHA

_62_



=

=

8] A7}

Az 170

=

o] =7}el A HACCP
T

ol

(¢
=

=

A
vt 201339 12€

<]

AP A HACCP A8d
ZALE oL 61].

= =
T
o
LS o

=

Y571
=]

ok o)
9] =19
A A

K

A

HE™E 87

Ab
=

KR
T

<]

kil

<
jza]
o
il

X0

0
pase]

A F 2

A

il

[25]

39, 471v o= Fhubel o] E[19, 23, 40, 42, 99, 100], &% ]

HE

o

==
"o

61, 87]

2 (16,

m A=

FA 1011,

©

wAZE A7 E 7 =
- 63 -

=4
[¢)

-

T

T HEY

[¢

=

hi4

3 Apel 7t

A



)

81

13

10

12

12

10

86

241

9] 7]

7]t
57

17

12

36

N~
4

25

39

82

N

Al

35

11

26

103

it

H e

Ho

el

i
jat

o
o)

sl
3

__AU.

sl
)
—_

!

7] e}

q: 2010, 2012%

*

=
=

_64_



671

i

k)
pul

Sttt

7}
2 2]%

]

3%

=

=

3t

G

)

-

&

- FAE A AR,

2 =5

A

2
)=
pLN

A

J

7_(_]

71BHA 5 - Al

=
3

o

97}

©

=

2 A8 EEG8F), vt ff8dE(453),
IR 0F), Az 4 #ededd), A B2 244), 718Gz i

e ETE D
T ERS 19 ARF

o

J

1

pus

o

=

Al

=

[s}
o
=

J

= 63871
VS

ZAE 63870 AAe 7

2. 914

212

B
ol

~
%

i

Gl

ol
-
KR
b

el

B

ol
Tl

ol

i

4574
7rel

die

-

T 7] el A

HE ol

7547,

ERES

294137502 A
A

H

EEOR R

A & e
A AL 2009 FE] A& A of A]

70.04,
wH o]

Z]

-

T

914

4674
A3t s Al

1962 A FAAH AGI Al AEAS B
=]

Al 912 e
7008 0.2 g
=2

-

kA

4EN

-

T

63.94,

A Zx -
A4 7
A Z

1 2]
hmi
196241

2]
&t

&

7187, A9

22.24¢10.9" o] 21

1, RF AR W Ao duhh dwglde 2 Axwde

AR %

]

al

8

[e]

z3F
o~ ==
T
}_ 1}

~
ol
=

5

7

s

A

2=
2]

J

VS
=

-

T

99
91 A ]

VS
=

)
2t

Kl

g7l wel A e 5o
SERAL

4934,
=

o0

5}

7}

|

i

el utet

27}

L4

A

Ay

T

Az A <

7

wol 9lot }iA

YA
s Y

pLN

7hs A A

S A

rol A7)
e AEAZ -
_65_

3

2}

R

al-

Ao 2 e

=

AAFH, HACCP <+

24



il

g o450l

she

ol el

=
g5

AT webd B el qe
A B 55HA 94w

Q3 3

i
=

H| oL

=
=

_66_



= N 0 o) D~ o © < o™
o — <) <f < ¥ N
_ N
2 2 2 2 2 2 2 2 2
& o 0 o © o o e o
) Iy
N
"
B
N o 0 <P Lo — o~ o~ =
o N o) S o) e oz, < —
+i +i +i +i +i +i +i +i +i
) < © ™ 10 = < —~ 10
) <o ) N = - o3 o0 ™
(e 5 Iy [N 51 IS —
—
ol ™~ 0 0 - o © < 22
X — <) <f < <5 I
U,._ [aV]
iy
iy
®olw e | B ou
- - =0 | W
I R . = o w
te]
F | T | oo | -
X ! . - N el ny
< 9 o ~ 53 53 ~
— o\ o < Te) o) o~

_67_



INTEECTSY
100.0

70.
750

S (=l = S PR |
86.2
Ne==Ee| 2 ==

7 e

<9 14> AJrhsE g R/ MEs 45

_68_



-

T

= A

L= &

4551l 753 =
[

H
36471, Csw< 4070 9]

57.0%, C

(¢

1

-

T

R

1 O

& A
I=]

H A

]

=

o

=4 T

gL, B

=
[¢)

= ar AT 36].
7H71Ee 753l 100
A 36.7%, B

Higto 2 3
23471 4 A7t

-

T

|

i
=

—_L
=]

PN
AT E

==

=z
= 4

= Al

7}

(¢

=

[}
[¢)

]

914

A B7}t
914
A 63871 A

AFE AT A

S

d9E Frtds

-

R EE D

133 2t

A A
6.3%= tlF&°] B

7},
A7

A
3t

®oRx T WoE "5 R W U
I of W T R LS
m X o T RBdo KO- B
- o Njo ™ORN of
ge I OW O o)) ol o)
I I o X
8 = T o o =
L T < wm F o
Dot g POy
X ]
o B oowm AT o i
%ﬁom4 - 0
& w No WF W % - o
M =R o Fox e o
X g N i o) . 5o o 5
F 0, R W R R =
BELD <T@ LT
i G « X G =
R g N~ X 2o
?%mwm "X s T mmm
~ N W < oF
w ‘;L Eo FUE~ Eﬂ £y
- ].ﬂ ot B o ox »i — Ot
(R X0 J 5 = T
o W RGO
= i B S )
Mo om o A K ool
= X o ,ﬂl X .
D S o T RS o
e ) 1,_£_¢| WX T o< o=
o NI A N B S < X
NG o oy XY om W Ak T e
E T ) < 3
wome m Y o X = =& —— OF
=0 P - X E o0
Mﬂ o I ° ﬂ.ﬂ | g X =K N ~ = B°
© do T oo =0 o A F i TR
BTN g ok ooy 8T
5 K S T -
F20 T o owdP o< H
J 3 M o x
BrwwoE S wmo g F R o
W oo Mo o ~+ < o R ¥ W OH om R
F N ook WK Col- S N

_69_



9/]

3l
]

VS
=

1

h=s
hES

&
sted 100

°©

A A T4
71 9

°©

7}

g 5

S

]

)
JO

574714
AFHoz ¥

=
3

AA7F 63871

R

o) O

=9

AA

- @ 7E Ha

el A 2.6+3.3

A A

L - M N PT owm T Hofnofdnow@ o otnom R X "
Mo N o o ® N %A % Ho do o Uo of T o] oF "
oo m © W T 4 O RIS x O = "
JH MmN R ,HL A,t = ﬂNﬁ R ‘_f e L o ™ 6N
o G M 5 T LG - M gt T X
O W T T L oo X PONNCIS BCI| IR} L2
FT g CrweEM T LN T )
- R B TaRE gm0 R
< g O = o o H oAb O w T Ao~ Ve o N
NI oy x_MEeXTooox B
e ST g e TET S w S o
oL E — A B Mo B
T < do Br V_L/ﬂ &e - = i - W o oo K wlrm oy MW
o MM T ORR { o Wom o W o N T
W -1 T T ~ oo 'O HH Mo q_Uo ™ [ B B
° Hr oF 2o wOE R = = T o O Po o o o]
7o o ® = © X Joge T O wo uF i
WD — =4 WEmaw W g
_ NOoToA RO o 4 1+ Lo
~ M mo o = ™ mrour o N = T M oF gb
ewE T w oy TR 9 d T 2o 4
i eI T = T R B mmrn 0% G °
T oo o AR WK @ ER R W gy ke X d 0y
%moﬂo%@r ﬂ%@ﬂ %EEHTW%@@?A Iz
Ty - - or o 2y T oy = o ° & R
oy T R N < I ™ < 3 %
Mg%wlr.%,dnﬁﬂr.puﬂg%af@%mm% plas
TR fe " LeHe g eERTILE T X
) [~ T -
=T e o oo s A A T T O
Mo o~ o Nwm o T W W oF ol o N
oﬁvoﬁeﬂﬂ%lﬁwwaﬂowg;Wﬂ%frc w o
M@wdmﬂiiﬂ? ogﬁﬂg CUNICG .
© o w oy R e T iomok T _ 55w
T M S R A G T 3 ®
- I I B = R T A O = R
T o T O N W R oo R I T
K o N A= 5 %) <X —
oo oz Moy Tt (N
X mn Mo GO ~ M T NN R oA
N oo © KT N BT AW R KRBT RT WO
T oo O X o M N T B e I A T

1A o] Fo1 4] i

_70_

°©

3

3|
S

e 7t

i

k)
pul

HAadel o3

P
T

5t

°©

2F A



Ao 2 e

o] =
AR -

EERE
v fAe B, Cow A zkol7t Hol

oF

Bea AAtE]

A= A=,

=13
=

=
[¢)

. e A
ASE Qe

Ho]—

A A = o

-
T

2 AdAEAoH A BsH A

A A Ao

7hE A

=
K3

Ho]—

|

Dz

Ho=z

_71_



<E 13> 3w wAAY G B
A5 H(n=234) B%# (n=364) C5#(n=40) 7 A (n=638) f p value
Al 98 e 312 + 45° 244 + 45° 201 £ 52° 266 * 58 201.83 <.001
A 9 A e 311 + 85° 180 + 86 92 + 5H5° 222 £ 110 225.41 <.001
A5 =5 e 46 + 29° 388 £ 50 320 = 44° 405 + 55 214.27 <.001
7] 85 + 16° 64 + 33 38 + 35° 70 + 31 67.38 <.001
Az 3834 417 + 58 243 + 10.7° 42 + 45° 294 + 138 442.99 <.001
AFE g 203 + 31° 175 + 46" 11.1 + 5.1° 181 + 47 93.96 <.001
7] ek 28 = 08 25 + LI 12 + 15 25 + 11 41.32 <.001
A 80 + 65° 622 + &1° 384 + 40° 69.1 + 153 1046.9 <.001
1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 14> FFAZRAA A gAHe Fr7rA

T K qd + gFAa Az ~ A
SHA 38 266 + 5.8 8 ~ 38
b AFE 6 6 + 0 6 ~ 6
U EUT 5 05+ 15 0~5
Al 91 A8 e |= eI 9 72 £ 27 0~9
g g Al 11 102 + 2.2 0~ 11
ah W A A A 7 26 + 3.3 0~7
<H 15> 3w wRAAld A AAd fAHe BT
ASH(n=234) B5%5 5 (n=364) Cs = (n=40) 2 A (n=638) f p value
&= 60 £ 00 60 + 00 60 + 00 60 + 00
=97 11+ 21° 02 = 09 00 + 00 05 = 15 36.36 <.001
3} 83 = 17 68 + 29 47 + 33 73 + 27 45.87 <.001
THeAA 106 + 16° 101 + 24° 92 + 33 102 + 22 8.06 <.001
W2 A A A 51 + 31° 13 = 27 02 + 1.1° 26 + 34 149.22 <.001
SHA 31.2 + 45° 244 + 45 201 + 52° 266 + 58 201.83 <.001
1) MeantSD

2) Means with superscripts (a>b) within a row are

significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 16> 357 FFRAANAY AH vy AR Gy

ASH(n=234) B%5 5 (n=364) Cs = (n=40) 2 A (n=638) f p value
As=/A& 94 3.0 £ 00 3.0 £ 00 3.0 £ 0.0 30 £ 00 - -
/A 2 30 £ 00 3.0 £ 0.0 3.0 = 0.0 30 £ 00 - -
=9 11 o+ 21° 02 + 09 00 = 0.0 05 + 15 36.36 <.001
shdA /s Ae] 29 + 06 24 + 12° 18 + L5 25 + 11 26.43 <.001
/A 21 20 £ 0.1° 19 + 04° 16 + 08 19 £ 04 18.58 <.001
[EAA A 35 + 147 25 + 19 1.3 £ 1.9 28 + 18 35.26 <.001
wrAA/Aed A1 40 + 04° 39 + 06" 37 + 11° 39 + 06 3.86 <.05
/% % 47 + 1.2° 44 + 16 39 + 21 45 + 15 6.02 <01
/A7 19 + 04° 1.8 £ 06° 16 = 08 1.8 £ 06 7.08 <.001
WA AA 51 + 31° 13 = 27 02 + 1I° 26 + 34 149.22 <.001
1) Mean+SD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 1> FRAZAA ] 4y fAdE] HorA (1 A=)
T E 7 Py + F=A} HAx ~ AY
A 45 222 + 109 0~45
7% ds 8 9 At 7S 8 53 35 0~8
= AA 48 +23 0~6
Ak AT o} ol& ¥ 15 +26 0~9
gt A7 A 7 19 + 3.1 0~7
ul 7l 914 15 84 £62 0~15

<3 18> 3w EAAlAY At e Bl

As 3 (n=234) Bs & (n=364) Cs = (n=40) A Al (n=638) f p value
98 FE 9 A 1E 66 + 29 48 + 36 31 + 37 54 + 35 31.43 <.001
T A 53 = 1.9° 48 = 2.4 33 = 30° 49 + 23 145 <.001
o] & e 28 + 34° 09 + 1.9 01 + 06 15 + 27 46.92 <.001
A7 g 34 + 35° 12 = 27 09 + 23 20 + 32 40.75 <.001
M A 129 + 45° 63 = 57 18 + 29° 84 * 63 153.77 <.001
A 311 + 85" 180 + 86 92 * 55° 222 + 110 225.41 <.001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 19> 35w wRAACNA L it ARy ARgEE B

A3 (n=234) Bs & (n=364) Cs % (n=40) A A (n=638) f p value
BAAF/9E 5 AF 32 £ 16 21 + 20 13 + 19 25 £ 19 35.32 <.001
/A = AR 34 = 14° 27 + 19 18 + 20° 29 + 18 20.82 <.001
T4 A 53 = 1.9° 48 = 2.4 33 = 30° 49 = 23 145 <.001
olE #el/HAVIE ¥ 13 £ 1.9° 06 = 14 01 = 06° 08 = 16 19.65 <.001
JZAAERE e 15 = 2.3 03 + 1.3 00 + 00° 07 + 18 37.36 <.001
A7 A 34 + 35 12 + 27 09 = 23 20 = 32 40.75 <.001
M AR/ABE, R 50 = 22° 19 + 28 02 = 09 29 = 30 1324 <.001
/B 32 41 + 1.9° 15 £+ 23 01 = 08 24 = 25 141.56 <.001
/WA 5 Ag 38 + 08 29 + 1.8 15 = 20 32 £ 16 50.08 <.001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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2

L RAR e BoA

(1: 24)

T & g Jt + ZTAA Ha ~ FHy
A 45 405 + 5.5 26 ~ 47
7h 95 A 35 31.3 + 4.3 22 ~ 35
A FAs B
871 e 12 9.2 + 26 4 ~12
<& 21> 3o wRAACNA S d-FAR we HUHe
AT F(n=234) B5% 5 (n=364) Cs = (n=40) 2 A (n=638) f p value
45 & 343 + 1.9 301 + 43° 254 = 30° 313 = 43 161.61 <.001 c/b/a
|7 & 104 + 2.0° 87 = 26 6.7 = 3.0° 92 + 27 53.51 <.001 c/b/a
A 446 + 29" 388 + 50 320 = 44° 405 *+ 55 214.27 <.001 c/b/a
1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 22> 35F RFAANAG Q-RAs v ArFEa Grhas
AT F(n=234) B5%5 5 (n=364) Cs = (n=40) 2 A (n=638) f p value
A5 Fe/Rad 94 57 = 14° 28 = 30° 03 = 1.3 37 £ 29 13784 <.001
/oA H# 36 £ 12° 25 + 19 08 + 16° 28 + 18 61.34 <.001
/A4 exde 30 = 00° 28 = 08 23 = 1.3 28 = 07 23.34 <.001
/AFPE AHE 30 £ 00 30 + 00 30 + 00 30 = 00 - -
/R A 98 50 £ 00 50 + 00 50 + 00 50 = 0.0 - -
/HENF 98 30 £ 00 30 + 00 30 £ 00 30 £ 00 - -
/ADAFE A 30 £ 00 30 + 00 30 + 00 30 + 00 - -
/A &8 A8 40 + 00 40 £ 00 40 = 00 40 + 00 - -
SV A 40 £ 00 40 £ 00 40 + 00 40 + 00 - -
7] #A/AF £ 40 + 00 40 £ 00 40 + 00 40 + 00 - -
/AR B 47 = 1.2° 37 = 22° 20 = 25° 39 = 20 40.93 <.001
/871 AF 17 + 15° 11+ 14 07 + 13 13 + 15 16.13 <.001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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vk, 7| +F & Hr4

17 Wed AR VI RE ARSskaL Aok VIR AlE S A AsH
deEa d=AE Hrkek TR 23). 719 dE ®J7F 23 SEAs 9% el A
7317 o2 yEbstan, Ha 0ol H 93 S B2 A o® YERs

240 3eHom TR Ades HEdY Asws dA= 9 v T
85+1.64 0L, Bew A= 64337, Cow 4
el Al Aol (p<0.00D)7F = Aoz YEyH 53 AsH A%
b lol Cowel 4070 fAl= FaAzdAe 7% d7t vEd As &+

]

2k
o
N

AwH wEe ARREd @AHE BAW AE %) ASF AA A
"

W A 7o RE Abgstal Ay 5 FdsA ddsta e wbdel Ce
AA0~447D) e A5 WA AZe) 7197 AR ol el A 53 wh o) 1.8+2.474, AlH
s AAddAA 48 el 20£208&  HAF3 ol wWiFZe A
FRAz AEd A VIFFE ARSsta, AH S AAsA ddsta s
A YWeblal o, Cod 4070 dAl= FRAzed Add 7I777F ARSEaL 9lA
Bee & 7 AT
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<E 23> FRAZGA VR dE] DA%

T B I At + BEAA Az ~ Ay
717 e 7k 71 9 7 +31 0~9

<E 24> 3w ERAACAAY 7R e HU S
AT F(n=234) B5% 5 (n=364) Cs = (n=40) 2 A (n=638) f p value
7] - 85 + 1.6" 64 + 33" 38 = 35° 70 + 31 67.38 <.001
A 85 + 1.6" 64 + 33" 38 + 35° 70 + 31 67.38 <.001
1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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ERAANAL A TFH w ATGEE

ASH(n=234) B5%5 3 (n=364) C5 = (n=40) 2 A (n=638) f p value
71/ A 46 = 14° 32 = 24° 18 + 24° 36 + 22 48,64 <.001
/A 5 A4 39 = 05° 32 + 16" 20 + 20° 34 + 14 43.65 <.001

1) MeantSD

2) Means with superscripts (a>b) within a row are

significantly different from each at a=0.05 by Duncan’s multiple range test
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QEA @ BE-HHRE AYH0E BHT YEA ® 39 A, BB PAE

2

dstel HAsA BeHT QEAE FrHE Attt
Az -4 B8 FrF Ay FFET 467 THAA 294+137H o2 YESEAL,
o 3R FEeh Ay & 27 2 Asw 23470 dAE 464

@4 F AT58Ae ASARed, BEF U1 AL 230074, CEF BAL
4264455% BSe], 2 ST Fo49 FolE welFnh 53 CEF YA

53 At 59 wdel 48:104, BSR
24:250 0% frolHel Aols WolFAUTh wH A
47 #e) FEA ASF A6 e B, C5
AAT HH 2 AT 5o AAA B AAFEAAE ASH %iﬂﬂ 5@ 7 of
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e e -wA AE AX #we ofF Hrbddes 7H W AsH A
6.0254d, Bew Q@A7E 27+344, Cesw  QAZE 00£008o=2  H7EES
HE sz a4 B ofF #rbdAMe= 68 WA AeH HAIZF 534197,

AA7F 384294, Cow FA7F 09+22H =2 Ari=E A ¥Y A, o5&
WAE 918 A4 w2l oFolMes AsH HAZE 552174, Bew HAZE 43277,
Csw A7 052163 o= yewi, Asw A% B, Cov QA7 #4944
Aol & H o F At
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<E 26> FRAZGAY Az - FY B FHAD
() 1)
T8 g it + BEAA Ax ~ Ay
Az &4 He VA < B i 46 294 + 137 0~ 46

<FE 27> 3w wRAACANAMY Az de s

o,

%

AT F(n=234) B5% 5 (n=364) Cs = (n=40) 2 A (n=638) f p value

2 A A 417 + 5§ 243 + 10.7° 42 + 45° 204 + 138 442.99 <.001
A 417 + 5§ 243 + 10.7° 42 + 45° 294 £ 138 442.99 <.001
1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<3 28> 3w ERAACAAY Az vy AFFEE HUHds
A5+v(1n=234) Bsa(n=364) Cs = (n=40) 2 A (n=638) f p value
A AR/, T3 48 = 1.0° 38 + 21" 24 £ 25° 41 + 19 38.43 <.001
/2 A 64 £ 19° 28 + 34 02 £ 11° 39 = 35 156.07 <.001
A Rt | 49 + 07 35 + 23 03 + 11° 38 + 21 124.75 <.001
/A T A 44 £ 16° 16 + 24 00 + 00 26 * 25 171.16 <.001
/B A A 43 + 17 18 + 24" 00 £ 00° 26 = 25 137.17 <.001
/TS A 60 £ 25 27 £ 34" 00 + 00° 37 £ 35 121.2 <.001
/rEzx |9/ 53 £ 19° 38 £ 29° 09 + 22° 42 £ 28 61.63 <.001
/M- olBde 55 + 170 43 + 27° 05 + 16° 45 + 26 83.31 <.001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 29> FRAzdAe AEde grrEs (The]: A2

2
TR ELE Fit + xFAA Az ~ Ay
A 45 181 + 47 3~ 24
7} B 9 76 +28 0~9
(BE2DAS 3 1 +14 0~3
I
3 4 26 +19 0~4
g BAVE 8 68 + 14 3~8
<3 30> 3w wAAddAY] AFE #HE FAHS
ASH(1m=234) Bswn=364) Cowu(1n=40) A A (n=638) f p value
EE 87 + 1.1° 74 = 30° 32 t 39 76 £ 29 81.2 <.001
AAL 13 + 15 09 + 14" 02 + 08 10 + 14 14.28 <.001
*E 32 + 16° 24 + 20" 15 = 20° 26 + 19 21.84 <.001
HEA7 70 + 13 68 + 15 62 + 17° 68 * 15 6.22 <01
gHA 203 + 31* 175 £ 46° 111 * 51° 181 £ 47 93.96 <.001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<R 31> 3w ERAACdAY AE #Yy AFEEE Frrds

AT v (=234 Bos+H(n=364) Cou(n=40) A Al (n=638) f p value

BE/R A 94 e 49 = 06 41 + 20° 15 = 23 42 =+ 18 78.39 <.001
/AR L= 38 + 08 34 + 15" 17 + 20° 34 * 14 44.41 <.001
AAL 13 £ 15 09 = 14" 02 + 08 10 * 14 14.28 <.001
&5 32 + 16° 24 + 20" 15 + 20° 26 * 19 21.84 <.001
FA7 /A R 28 + 07° 26 + 10° 23 + 13 27 = 09 6.18 <01
/[FERMES 30 + 00 30 £ 00 30 £ 00 30 £ 00 - -
/R 12 £ 100 12 o+ 100 09 £ 10° 12 £ 10 2.22 NS

1) MeantSD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test

NS ! not significant
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ok. 718t & B2

7NEbE 2% AHA 2@ g
H7rsl Ak 71 ol B By
25122 YElSTH(E 32). dA] H4 BEE vy oe® 35538 39S

mm

uf
AA+= 281084, B5H 25t1.17 o2 A BE5HFY AolE HFH L),
AA el AL 12415802 A BSH 7+ olZ RFYUHE 33).

f
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T R LS P + TFAA HAa ~ A
7] €} VA R 3 25 + 1 0~3

<3 33> 3w wRAACdALY 7l ¥y HrHS

ASH(n=234) B5%5 5 (n=364) Cs = (n=40) Z A (n=638) f p value

1.1 41.32 <.001

+
I+

AR A/AH, 254 28 + 0.8 25 + 1.1° 12 + 15 25

1) Mean+SD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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4. 55=A B7}

7 9 B

g5 AzdA AUET BANES 0PN 10082 ASF, S0HAA 903
Mg BEH, 0404 804 vwe CEH, 604914 704 vwe DES, 604
MEe ESFoR FRAGL. 5ERoR TR A4S 7 59 @A FE A

5571(8.6%), Bsw 11971(187%), Co+w 133701(20.8%), Desw 15771(24.6%), E
17470(27.3%) ©lth. 3eH A< 28 bewAe A$ 7 S5t B¥7 124
el o fAde] AolE AFA R FRld 4 Stk
X Mol e FTFAA AATE Fols HoFa rh AT e H§ 384
W F Asw PAT 3644364, Bew HA+ 3084364, Cow PA+ 2754454,
DSH A= 2434394, ESH A= 2244471 22 Duncan’s multiple range
2 saike]l FoAHQ Aol (p<o.00)7F AT AR
LEREE T A gh -?4’%413], d-FAs A 2 Ax AR GA AAE fAHe ¢
T A, Csa Y AHole Ao
R ﬂo]ﬂ UetuA eskar, AlE dedA= C, DewRbe Aolrt,
7Ietell A= B, C, Dewzte] =Aol7b FoAH oz yehubA  Fdrh Azl
BT E 1008 4 5 AsH A7F 946+25%, B = A7} 84.3+2.974,
Cswa @A7E 747+29%, D= A7F 6524284, Esw QA7 498765 o=
B7FE AL, ZF 5 794 (p<0.001) 2ol & B o F At
su HE e FASHA bew TEele AW o ZF T FY A Aol e

Aoz geldel, o 5THAR FATHS el FR#ING bed Aoz
At
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<E 34> 557 ERAAL e FAAS

A3 (=55 Bsumn=119 Csv1n=133) Desan=157) E&wn=174) #AA(n=638) f p value
A A TE 354 £ 36" 308 + 36”275 + 45 243 + 397 224 + 47 266 £58 15008  <.001
Aduk YT 393 41 303 + 69" 236+ 92° 189 + 83" 133 + 69° 222 +11.0 17136  <.001
A-wAEHE] 464 £ 14° 444 £ 25 427 + 39° 400 £ 45° 349 £ 47° 405 55 16025  <.001
7] -5 89 +05° 84+ 18" 80+ 24" 64 £ 32° 53 + 36 70 £31 3406  <.001
Az FAB/E 457 £ 14° 419 + 52° 352+ 82° 277 + 78 129 £ 88 294 +138 38789  <.001
AE B 21.8 £ 20° 203 + 30" 188 + 38 182 + 41° 148 + 54 181 +47 4679 <.001
71 e} 3.0 £ 00" 27 £ 09° 27 £ 09 27 £ 09 20 £ 1.4 25 1.1 1654 <.001
A 946 25 843 + 29" 747 + 29° 652 + 28" 498 £ 76° 691 +153 155731  <.001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at
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a=0.05 by Duncan’s multiple range test
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<3 35> 55w wRAAlA e A e8] 7k

AsH (=55 Bean=119) Csa(n=133) D= (n=157) E5 & (n=174) A A|(n=638) f p value
AEE 60 £00 60 + 00 6.0 + 0.0 6.0 + 0.0 60 + 00 60 £ 00 - -
=Y 31 £25° 07 +17° 0514 01 +06 00=00 05=%15 71.14 <.001
RS 87 +12* 83+ 18" 78 +22° 68 =+29 61 =+328 7327 21.32 <.001
HEAA 110 £ 00° 105 + 1.7%° 102 + 22" 104 = 1.8 97 £ 30° 102 * 22 5.22 <.001
IS PR 66 +16*° 54 +30° 31 +35 1025 06 +20° 26+34 10371 <.001
gHAl 354 + 36" 308 +36° 275 +45 243 39" 224 +47° 266 £58 15008 <.001

1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 36> 5%F FRAANAY A vy AT Gy

ASH0=55) BsHN=119 C5H1N=133) DS H(n=157) ES 3 (1n=174) AA(n=638) f p value

A&E/A% 94 30+ 00 30+ 00 3000 30+ 00 30+ 00 3000 - -
/214 e 30+ 00 30+ 00 3000 30+ 00 30+ 00 3000 - -
=Y 31+ 25 07+ 17° 05+14 01+ 06 00+ 00 05=15 7114 <001
spgA /5 A 29 £ 04° 29+ 05 27+ 09 23+ 13° 22+ 13" 25+ 11 1305 <001
/A 2 20+ 000 20+ 02° 20+ 02° 19+ 04" 18+ 06° 19+ 04 501 <001
[EAH A 38 £ 09° 34+ 14® 31+ 17> 25+ 19 21+ 20° 28+ 18 1714 <001
FEANY/AFY A 40+ 00 40+ 04 39+ 05 39t 05 38+ 08 3906 210 NS
Ve ES 50 £ 0.0° 46 £ 13" 45+ 15° 46 £ 14° 42+ 19° 45 = 15 401 <01
/A AFA 20 £ 00° 19+ 04® 18+ 07" 19+ 05° 17+ 07° 18+ 06 514 <001
P RN 66 £ 16° 54+ 30> 31 +35 10+ 25° 06+ 20° 26+ 34 10371 <001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test

NS ! not significant
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A
]

37> 55w Al e ARt ep e FUH

A5+ (n=55) B%

il

(n=119) D% H((n=157) CSHn=133) ESHFn=174) AA|(n=638) f p value

ya

jji 7é 80 £ 00" 67+ 28 49 + 36° 55 + 34° 39 £ 38" 54 +£35 2224 <001
74 P 58 £ 1.1° 52+ 21" 50+ 22" 51 = 21° 41 £ 28 49 £23 846  <.001
ol & e 50 £ 37 26+ 32 10 £ 1.9% 12 £ 22° 04 =+ 14%° 15 +27 4807  <.001
A7 Ak 57 27 29+ 35 10 + 24° 19 £ 31° 11 £ 26 20 +32 3508 <001
el 1A 148 + 15" 130 = 44 69 + 57 97 + 59° 37 £ 47° 84 63 9086  <.001
A 393 +£41° 303+ 69" 189 + 83" 236 + 92° 133 £ 69° 222 + 110 17136  <.001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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/N
23]
W
0
vV
o
oj
ol
g

FAANA L] Art ep Y AFFEE FIH S

ASH1N=5H) BsdHn=119 CoHn=133) DS H(n=157) E5dn=174) HAn=638) f p value

HAMF/E® 2 AF 40 £00° 32+ 16 25+ 1.9° 22+ 209 18+ 20" 25+ 19 2229 <001
JRA 712 AF 40 £ 00" 34+ 14° 30+ 1.7 28 + 1.9 22+ 20" 29 +18 1714 <001
T4 A 58 £ 1.1* 52+ 21 51+ 21° 50 + 22" 41 £ 28° 49 23 846 <001
olE #E/MAVE ¥ 22 +20° 13+ 19 06 = 14° 06+ 14° 04 + 12° 08 £ 16 1911  <.001
JZHAEE B 28 £ 25% 13+ 22 06+ 17° 04+ 14 01+ 05 07 £18 3665 <001
A7 A 57 £27° 29+ 35" 19+ 31° 10+ 24° 11 = 26° 20 £32 3508 <001
M SA/ABE YR 59 £ 08 50+ 23 35+ 300 20+ 28 1.0+ 22° 29 +30 7432 <001
/53 A 49 £ 07° 42+ 19° 27+ 25 16+ 23" 07+ 17° 24 £25 8141 <001
/oA 5 g 40 £ 00" 38 + 08” 35z 14 33+ 15 21 £ 207 32 +16 3578 <001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<

]

39> 55w EFAACdA e d-FAR Hy B

A3 (=55 Bsun=119) Csu1n=133) Desan=157) ESswn=174) A (n=638) f p value

A8 FE 349 + 057 342 + 20° 332 + 30° 312+ 39° 270 + 37% 313 £43 13551 <.001

27 #8115 + 1.2 102 + 1.9 94 + 25° 89 + 25° 79 + 3.0¢ 92 + 27 29.56 <.001

N

B 464 + 14° 444 + 25° 427 £ 39° 40.0 + 45 349 + 47° 405 + 55  160.25 <.001

1) MeantSD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<

]

40> 555 EFAACdA e d-FAR Ay AR

o

ERs

ASH0m=55) B5H(1n=119) C53(n=133) DSH(n=157) E5H(n=174) A A (n=638) f p value

N

U8 AY/BAE 94 60 + 00° 55+ 16" 52 +21”> 34+ 30° 09+ 219 37 29 12335 <001

/o17 w3t 39 £ 05" 36 +12° 32+16 29+ 18 15+ 19 28 +18 4246  <.001
/AA exdE] 30 + 00" 30 £00° 29 +06° 29+ 05 26+ 11" 2807 1096  <.001
/AFYE AFE 30+00 30+00 30+00 30+ 00 30+ 00 3000 - -
/RaHd d9e 50+00 50+00 50+00 50+ 00 50+ 00 5000 - -
/HENF Y8 30+£00 30+00 30+00 30+ 00 30+ 00 3000 - -
JADAE A 30+00 30+00 30+00 30+ 00 30+ 00 30%00 - -
/289 98 4000 40 £00 4000 40+ 00 40+ 00 40 £ 00 - -
/AR AMIIE S 40 £ 00 40 £00 40 00 40+ 00 40 £ 00 40 £ 00 - -
7] #/4AF 87 40 £00 40 £00 40 +00 40+ 00 40+ 00 40 =00 - -
/A4 B 50 £ 0.0° 47 £11* 41 +19° 39+ 21> 30+ 25 3920 209 <001
/&7 AA 25 +12° 15+15 13 +15° 10+ 14° 10+ 14° 13 +15 1303 <001
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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b

41> 55 R AANA e 7195 e B

Asa(=55) Bewnh=119) Ce={n=133) De=(n=157) ES+wn=174) HAA(n=638) f p value

775 89 + 05° 84 + 1.8° 80 + 24° 6.4 + 3.2° 53 + 367 7.0 + 3.1 34.06 <.001

I+
+

B 89 + 05° 84 + 1.8° 80 + 24° 6.4 + 3.2° 53 + 367 7.0 + 3.1 34.06 <.001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test

<

=]

42> 55w R AANA L YT wy AREEd

o

%

ASH1n=55) B5H0=119) C53(n=133) D5 H((n=157) ES5H(n=174) AA(n=638) f p value

N

1.6 42+ 1.8 31+ 24° 27 + 25 36 £22 2482 <001

N

I/ Wed A 50 £ 0.0° 45

I+

N

/AH & 42 39 £ 05" 39 £ 05 38 + 1.0° 34 £ 14° 26 £ 1.9 34 + 14 2426 <001

1) MeantSD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<

]

43> 55w BFRAAANAY Ax-A

o

%

AsH(=55) Bean=119) C5=1n=133) D= n=157) ES+wn=174) A A|(n=638) f p value

4+
N

2dd 914 45.7 £ 14 419 = 52 352 £ 82 277 £ 78" 129 £ 88 294 + 138  387.89 <.001

4+
N
N
N

A 45.7 + 14 419 = 52° 352 £ 82 277 + 78" 129 £ 88 294 + 138  387.89 <.001

I+

1) MeantSD
2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test

<

=]

44> 555 BFRAAANAL Az de] AR

o

A%

S35 BSH0n=119) C5H1n=133) DSHn=157) E5H(n=174) AA|(n=638) f p value

A A/, +3 49 £ 0.7 48 £ 09 44+ 16 39 £21° 32+ 24° 41 +19 1811  <.001
/A H 70 £ 00° 65+ 18 54+ 29" 34 +35 06+ 19° 39 35 14187 <001
e e e | 50 + 0.0° 49 + 06 44+ 17° 40 +20° 21 + 25° 38 £21 6080  <.001
/AR5 98 50 £00° 45+ 15 35+ 23 20 +25 03+ 12° 2625 13445 <001
/7| A1 50 + 0.0° 44 +16° 31+ 24° 22 +257 06+ 16 26 +25 9391 <001
/EL S AP 69 £ 09 60 25 47 £ 33 30 £35° 11+ 25 3735 7846  <.001
/EZ Yl 59 + 08 54 + 18 46 + 25° 44 +26° 23 £ 29° 42 +£28 4060 <001
/HA olB¥] 6.0 + 0.0° 53 £ 19" 51+ 22° 48 £24° 27 + 30° 45+ 26 3621 <001

1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 45> 5w wRAACdA Y AF ey HUHSs

ASH M=) B5HEN=119 C5F1N=133) D5 F(=157) ESF(n=174) A (n=638) f p value
B 89 £ 08 89 +07° 81 £21" 80 + 25 57 + 40° 76 £ 29 34.12 <.001
AAL 20 +14° 13 +15° 10 +14° 10 £ 1.4° 05 + 1.1° 10 £ 14 13.39 <.001
&5 39 £ 05" 31 +17° 27 19" 23+ 20° 22+ 20° 2619 12.34 <.001
A FE 70 £ 11° 71 +12° 70 £ 14° 70 £ 15° 64 + 16" 68 + 15 591 <.001
A 21.8 £ 20° 203 + 30" 188 38 182 + 41° 148 + 54° 181 * 47 46.79 <.001

1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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A
]

46> 55 W AANA L AE B AFF=

[o5

i

BT

AsH((n=55) Bsa1n=119) C5a(n=133) Dsan=157) E5a(n=174) A (n=638) f p value
By/H R 91 Re 50 £0.0° 50 £00* 46 + 14™ 44 +17° 30 +25 42 +18 3465 <001
/AR &= 39 +0.8° 39 £0.7° 3513 36 +£12° 27 +19° 3414 1771 <001
A 20 £14° 13 £15° 1.0+ 14" 10 +14° 05+ 1.1° 10 £14 1339 <.001
% 39 £05° 31 £17° 27 +19° 23 £20° 22 +20° 26 19 1234 <001
FA 72/ A e 29 £04* 28 +08® 28 07" 27 £10™ 24 +12° 27 £09 532 <001
/FE7I EE S 30 00 30 0.0 3.0 £ 0.0 3.0 £0.0 30 £00 30 £00 - -
/RERb V. 11 £1.0° 1.3 £10° 12 +£ 1.0 1.3 £10° 09 +10° 12 £10 358 <01
1) MeantSD

2) Means with superscripts (a>b) within a row are significantly different from each

test
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/\
b

47> 55 R AANM e Z1EE B "I

Asa(n=55) Bew1n=119) C&+(n=133) D& H(1n=157) E5a(n=174) A (n=638) f  p value

BEwna/Ad, 254 30 + 00" 27 +09° 27 +09° 27 +09° 20 +14° 25 +11 1654 <.001

1) Mean+SD

2) Means with superscripts (a>b) within a row are significantly different from each at a=0.05 by Duncan’s multiple range test
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<E 48> FRAZGA AAFE 35 PRl e AF MAE A4 A3
S| aw | swus | wgee WA | SAEEPTE | vhae s g

1 98.1 N.D. N.D. N.D. N.D.
2 96.7 N.D. N.D. N.D. N.D.
3 94.8 N.D. N.D. N.D. N.D.
4 94.8 N.D. N.D. N.D. N.D.
5 94.8 N.D. N.D. N.D. N.D.
6 934 N.D. N.D. N.D. N.D.
7 92.5 N.D. N.D. N.D. N.D.
8 89.6 N.D. N.D. N.D. N.D.
9 87.7 N.D. N.D. N.D. N.D.

A 10 87.7 N.D. N.D. N.D. N.D.
11 84.9 N.D. N.D. N.D. N.D.
12 84.4 N.D N.D N.D. 10 CFU/ml
13 83.5 N.D N.D N.D. N.D.
14 82.5 N.D N.D N.D. N.D.
15 82.1 N.D N.D N.D. 40 CFU/ml
16 81.1 N.D N.D N.D. N.D.
17 81.1 N.D N.D N.D. N.D.
18 774 N.D N.D N.D. 10 CFU/ml
19 76.9 N.D. N.D. N.D. N.D.
1 75.0 N.D. N.D. N.D. N.D.
2 72.6 N.D. N.D. N.D. 10 CFU/ml
3 71.7 N.D. N.D. N.D. N.D.
4 68.9 N.D. N.D. N.D. 10 CFU/ml
5 67.5 N.D. N.D. N.D. N.D.
6 67.0 N.D. N.D. N.D. N.D.
7 65.6 N.D. N.D. N.D. N.D.
8 64.6 N.D. N.D. N.D. N.D.

B 9 62.7 N.D. N.D. N.D. N.D.
10 61.8 N.D. N.D. N.D. N.D.
11 59.4 N.D. N.D. N.D. N.D.
12 59.0 N.D N.D N.D. N.D.
13 59.0 N.D N.D N.D. N.D.
14 55.2 N.D N.D N.D. N.D.
15 46.7 N.D N.D N.D. N.D.
16 46.7 N.D N.D N.D. N.D.
17 45.3 N.D N.D N.D. N.D.
1 434 N.D. N.D. N.D. 10 CFU/ml
2 434 N.D. N.D. N.D. N.D.
3 41.5 N.D. N.D. N.D. 20 CFU/ml

C 4 37.3 N.D. N.D. N.D. 80 CFU/ml
5 354 N.D. N.D. N.D. 30 CFU/ml
6 33.5 N.D. N.D. N.D. N.D.
7 31.1 N.D. N.D. N.D. N.D.

N.D. : Not detected
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<H 49> FRAZQA AAFE 55F FRol W AFe VAR A4 A7

S A | FFASF 2R o) -t FAEEAAFT | v A Y

1 98.1 N.D. N.D. N.D. N.D.
2 96.7 N.D. N.D. N.D. N.D.
3 94.8 N.D. N.D. N.D. N.D.

A 4 94.8 N.D. N.D. N.D. N.D.
5 94.8 N.D. N.D. N.D. N.D.
6 93.4 N.D. N.D. N.D. N.D.
7 92.5 N.D. N.D. N.D. N.D.
1 89.6 N.D. N.D. N.D. N.D.
2 87.7 N.D. N.D. N.D. N.D.
3 87.7 N.D. N.D. N.D. N.D.
4 84.9 N.D. N.D. N.D. N.D.

B 5 84.4 N.D. N.D. N.D. 10 CFU/ml
6 83.5 N.D. N.D. N.D. N.D.
7 82.5 N.D. N.D. N.D. N.D.
8 82.1 N.D. N.D. N.D. 40 CFU/ml
9 81.1 N.D. N.D. N.D. N.D.
10 81.1 N.D. N.D. N.D. N.D.
1 77.4 N.D. N.D. N.D. 1078
2 76.9 N.D. N.D. N.D. N.D.

C 3 75.0 N.D. N.D. N.D. N.D.
4 72.6 N.D. N.D. N.D. 10 CFU/ml
5 71.7 N.D. N.D. N.D. N.D.
1 68.9 N.D. N.D. N.D. 10 CFU/ml
2 67.5 N.D. N.D. N.D. N.D.
3 67.0 N.D. N.D. N.D. N.D.

D 4 65.6 N.D. N.D. N.D. N.D.
5 64.6 N.D. N.D. N.D. N.D.
6 62.7 N.D. N.D. N.D. N.D.
7 61.8 N.D. N.D. N.D. N.D.
1 59.4 N.D. N.D. N.D. N.D.
2 59.0 N.D. N.D. N.D. N.D.
3 59.0 N.D. N.D. N.D. N.D.
4 55.2 N.D. N.D. N.D. N.D.
5 46.7 N.D. N.D. N.D. N.D.
6 46.7 N.D. N.D. N.D. N.D.

B 7 45.3 N.D. N.D. N.D. N.D.
8 43.4 N.D. N.D. N.D. 10 CFU/ml
9 43.4 N.D. N.D. N.D. N.D.
10 415 N.D. N.D. N.D. 20 CFU/ml
11 37.3 N.D. N.D. N.D. 80 CFU/ml
12 35.4 N.D. N.D N.D 30 CFU/ml
13 335 N.D. N.D. N.D. N.D.
14 31.1 N.D. N.D. N.D. N.D.

N.D. : Not detected
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