Resour Sci Res, 2022, 4(2):115-123
https://doi.org/10.52346/rsr.2022.4.2.115

RSt (Resources Science Research)
PISSN: 27137872 eISSN: 2799-3442

ARTICLE

HAE S529| Ft =0 ME N HIISE LAX|2
|

IOX| E
== —|é->|

1 =12 1 = 4 = 1.3%
HEMRT - SESF - AR - YIS - 3Rt - 2]’

Quality Attributes of Reduced-Salt Chicken Breast Sausages
Formulated with Different Levels of Samgyetang Concentrate

Sung-Yeon Park', Dong-Heon Song®, Sin-Woo Noh', Na-Eun Yang’,
Youn-Kyung Ham®, Hyun-Wook Kim'?

'Department of Animal Science & Biotechnology, Gyeongsang National University,
Jinju 52725, Korea
2Animal Products Research and Development Division, National Institute of Animal Science,
Rural Development Administration, Wanju 55365, Korea
*Department of GreenBio Science, Gyeongsang National University, Jinju 52725, Korea
‘Department of Animal Science, Sangji University, Wonju 26339, Korea

Received: November 30, 2022
Revised: December 14, 2022
Accepted: December 16, 2022

*Corresponding author :

Hyun-Wook Kim

Department of Animal Science &
Biotechnology, Gyeongsang National
University, Jinju 52725, Korea
Department of GreenBio Science,
Gyeongsang National University,
Jinju 52725, Korea

Tel : +82-55-772-3261

E-mail : hwkim@gnu.ac.kr

Copyright © 2022 Resources Science
Research Institute, Kongju National University.
This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is
properly cited.

ORCID

Sung-Yeon Park
https://orcid.org/0000-0002-3248-6856
Dong-Heon Song
https://orcid.org/0000-0002-4670-3321
Sin-Woo Noh
https://orcid.org/0000-0001-5265-2607
Na-Eun Yang
https://orcid.org/0000-0002-1417-9684
Youn-Kyung Ham
https://orcid.org/0000-0002-5659-5256
Hyun-Wook Kim
https://orcid.org/0000-0003-0003-0368

Abstract

The objective of this study was to determine the effects of samgyetang concentrate prepared with
chicken bone and medicinal herbs on the quality attributes of reduced-salt chicken breast sausages.
Samgyetang concentrate was prepared using chicken bones and medicinal herbs, heated at 95°C for
1 h, evaporated, and diluted to 10 volumes. Control sausage was formulated with 1.5% NaCl, and
reduced-salt chicken sausages were prepared with 0.75% NaCl and 1%, 3%, and 5% samgyetang
concentrate, respectively. The addition of samgyetang concentrate significantly affected the pH value,
surface color characteristics, lipid oxidation, and total plate counts of reduced-salt chicken sausages.
Even though 50% salt reduction, in particular, it was observed that samgyetang concentrate could
delay lipid oxidation and microorganism growth in reduced-salt chicken sausages during 7 days of
refrigerated storage. This result might be attributed to the antioxidant and antibacterial substances
derived from the medicinal herbs used for samgyetang concentrate manufacturing. Based on the
observed results, adding less than 3% samgyetang concentrate to reduced-salt chicken sausage could
be appropriate since the higher concentration could deteriorate their textural properties.
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AFNC)E AS7HEES 1A T, B0 34 2 IS B4 oA SIsh WA AF
H7rER AlE] et oF 12% 202 H713IHHam ef al.,, 2018; Lee et al., 2020). 2522 A3
T UESS A9 Y A% J% ofF 5] HLE )5 SUolE FRT HRolet I
3 UES M4 T8 MEF U ABe Qo) WY %S F77Ickzhang ef al. 2021)
wfebA], e ARAES Al%7HEEe] R HERS $AHOR A4k, ol 49718 E
o] 418 ARHSH= 891 F SiolckHam e al, 2018). §3], IES A% AT Bt e
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S frob H U AEHA Ee 59 ARIN RS0l AR 7Rst S B A E MY
= floiie AS7Ee UER A% ﬂ* f1et 7171 7ol B astth(Ham ef al., 2018). 718
L} ’%tov 15 Azl o] PHHAQl 2 ool A H7FFS FF AT Had, 4, ¥4

g Aol Fog AR #d WskE 7] SHh(Lee et al., 2020). ©]AH9] AoflA= AY 257t
:‘07“%—4 Had, fabe 9 22332 1Zohohe 7R TS Rt 7164 aAle] 28 9 A
SRARS 9ot A SRt AA|] Ego] 2 ATE v} QIthHwang et al., 2017; Jung et al., 2019;
Kim et al., 2014).

AHARE SEURtE Hi#sks 48 & 29E ti$4 71257t %2 AFCtKim ef al,, 2018).
g0 292A3} wolq LIt 2Nt Elt A P /54 sk Ao F2
A7Hs it 59 ) FAlRE Qs AARS dAS) It 59 e avte Fojutty
Ohj—ixﬂ UHJung et al., 2019). AAF] AX PHS F =AY F4of 4% FARE Y1l H=

EoA ATt 71Esk= Zo] YREARIH|(Kim er al., 2018), 71 2] A|7hE HIRsto] Hlwd HAR
w Z2] IPgo] AR ZHio] A Q9lo] Hof W JiilE 1%t HEEE AAR Aol EEL
AtH(Hong and Lee, 2017). E3}, 2 S71E319} 191 71 S710fl whet 7He 22452 Aeshe
Aol Floo, AA" ARE a0l 71 SAlo B Artgnte® 43Pt kst HEE
EQ AlFol g2 £8|E3L Qlth(Jeong ef al., 2020). 1Y, AAF Azl F7loks FAEE o1&
T Ae7REY A U]H]°} A7golth

Al AAEolle FAREQ] Ba17|9} SteF7 H7tElEd|, 2 Qu|RK(Schisandra chinensis), 7
Z(Glycyrrhiza glabra), "41-,—(212)}phus Jujuba) L 37\ (Astragalus membranaceus) 52 % E-F-9] 1|
£ J3ola 7154 EALS Fojstti(Jeong et al., 2013). 0] 9] W& A5Lof|A @ U|RK(Chung et al.,
2001; Kim and Choi, 2008), ZrZ(Kim ef al., 2006), T5(Kim et al., 2011) ¥ Z7|(Kwon et al.,
2010; Lee and Shin, 1991) 2320] ghAksl W sk @b/} B 1% v} 9ick. Lol Kim (20082
BALAE AAR] BNl S0} 8% SN ALNE AT 5 ek BT
2, A Ao TEEE YOHRE Balo] AR BolE THE EA] ol et A%}
B8] 415 % ORI 94 POlE 9 4L 012 4+ Yok iehar

A, & Ate AR 579 Bt 32 85| Slste] o “ﬁQ} oS Z83to] AT
S5ES AXHL, oI5 A" G7H 2AA0 1%, 3% E 5% $EoE F7I6le] WA 54
2 ARG A 78S Bkl fistel AAIsHgIth

. Xz U HiH
ZAKE
T2 o] & 24A)7to] kel ALMEE ARk A broilenZ T3 | WTalo] eI} WS Halslo

G o4 A% 2 TS0 Pectorals majo2 21 A2 NG, B A4 A
2ol A8 HX] SAME £5 T 484K AT AL A% vhEolA TSIk AR 5B
Rzo] AFRE FORIE], 71, ALER, SURER, i, AX)E A% ThEold Tl

HAY 5539 Hx 34

A F0E TA5] ot SRS & S5 Oid] o # 23.8%(wiw), 7] 1.2%(wiw), 2711
1.0%(wiw), QU 1.0%(w/w), SZIVFR 1.0%(w/w), TH3= 0.2%(wiw), A 0.5%(wiw)S S3tata,
olF 95°C &&= BollA 1A7F B9t FeFEoto] AXsl dfd d¢ FEES A
(Laborota 4,000, Heidolph, Germany)E ©]-&3}0] $-2 AL, & Al & F thH] 1/102] &£
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Th] S8ste] 4 B A4 Aol A8t

HAY 5532 888 MY ASMIXC HxE 3H

7T} HiA] SRAHRES 8 mm plate”} ARFE S54)7](MN-22S, Hankook Fugee Industries,
Korea) 2 Z4ffslo] A R7IEA AR AR ARSI, 9714, HiA] 541, g2, AR
55 9 FARGT, A, W E9S 236l FAE)= FE AE(C4VY, Sirman, Ttaly)E
ol-gslo] FRlEZ A XS & FH7IE ol&sto] FEll Alo|4J(R73 25 mm, #240, NIPPL, Japan)©]
SRIsto] H7I5A AAAE AXSIHTE B7E 2R diE 9 BE AEHs0lA 24 |7t
S 60%(wiw), B2 HHA] SAT 20%(wiw) E D 20%(wiw)S Eoto] AXse]om, tiRle
FAR o] 1L5%(wiw)9] Aag F7Ietglet BHH A AelThe A 0.75%wiw)E F7Ftl, 4
=9 R, 3 E S%ww)E AR sSEE HAGISIE R 2 B AtolA 78 BAR
of sigdol= A 0.3%(ww)2t QU B ES IR AR 1.0%(ww)y= 5LsHA H7etoinh =
24l AolAlo] Z215t AlE Xg ZAS o] 80°CE o FH TR (JSIB-22T, IS Research Inc.,
Korea)o| A 4257} 71°C7F H =5 71HGs13ith 71 o] % A=00lA Hdet A §7Is4 A4
£ EFEAUHLEZ(PE/PA) TR0 Hof ZFxAgS AASH & 7 Bih4°C)slo] FHAELS
wrkstal, W A 19 9 790 AFA LS} SHE S0kt

olgtety & =M

pH &5

AA G7REA AR pHe 108(wiw)S] S5} AIEE 8,000 rpmOflA] FE(HG-15A, Daihan
Sci., Seoul, Korea)dt o]& §-8]&=o] Z2FE pH meter(Orion star A211, Thermo scientific, MA,

USA)Z AIE F 33] 4 Zgstert.

M

Y F7IESE A9 31 M= AR SHHES AT A (Chroma meter, CR-400, Minolta,
JapanyE ARE-SHo] T (lightness)E UEH= CIE L*-gt, A E(redness)E UEH= CIE a*-gla}
A (yellowness) & ERRE CIE bk 717t 3514 S48k o] ], 240] 8T UL
L*-g}o] 93.01, a*-F}o] -0.25, b*-Ffo] +3.50°0% 7]|7] A ZALY] calibration plateS ARESIHTE

e 4
A G7REE 2A719] 71E A2 71E A AR A% 7HE & Alge] A AolE 71

A Az B He WEew A&
74 7o) = (712 A AR B - 718 F Ale) FAY 7 A Aze] FAE] * 100

=4

A 7S 2AAY T FR0IA =0l 2 em H A7 2.5 em?] Al o] EAHSEYI
(texture analyzer, CT3 50K, AMETEK Brookfield, MA, USA)Z &A1& £4519th. AR+ plate &
ol &1L F ¥ =2 YR curveE 2A41510] A (hardness, kg), T2}/ (springiness), 334
(cohesiveness), 7/J(gumminess, kg) Z -2A(chewiness, kgyS S45Itt. ojHje] B4 AL
maximum load 50 kg, test speed 2 mm/sec, probe(diameter in 5 cm), compression 70%(distance 14.0
mm)Z A5} Bourne, 1978).
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X|ZMIHE(2-Thiobarbituric Acid Reactive Substances, TBARS)

AY G7IEAF AR A EE B716l7] 95) Buege®t Aust(1978)2] 2-thiobarbituric acid
reactive substance(TBARS)HI'HH2 0|83} 4319tk A& 5 gof 15 mLY] S85:2} 100 pLo]
6% BHT(&t&A &M 92 F #3275 ol8slo] 1527k 8,000 pmOE At &
2 mLo]l TBA/TCA £9(15% TCA % 20 mM TBA) 4 mLE Y& & 557} 7}¥5}1(80°C), 1057+
W e 2000 « el 108 B AAERIS ANSE BuRE F 4B olni
(Whatman No.4, Whatman International Ltd., England)E- ©0]-&5}o] oj1}st the 531 nmo|A S-S
27519tk 11 A #=4 gholl SRS 5545 H5ok] AR kg I malondialdehyde mg(mg
MDA/kg sample)z= LERHITE

W AT T AD G 2R Fatee AR BHAES-Edd] dA o= 10814
)45, YHEAT-E(3M petrifilm, aerobic count plates, 3M Healthcare, MN, USA) A} "Eof ot
ARoZ 3|4H nPE ARE Hidste] FS2t Z2UY x(colony forming unit, CFU)YE AI&3}1
log CFU/go 2 YERJA.

S
E A2 2995 AR (completely randomized block design)y& ©]-&5to] & 335]9] S5 |t
A xslolo] AAISITE AL SPSS Ver. 18.0 program(IBM, Somers, NY, USA)S o]-&
o] AAJelYa, A% Avk= Batgt Bk EEHAE YERRSIE A Bk AAR 9 &
HAEAL AHulA] EAHEA (one-way ANOVAYS AAISHL, AL TR} St HAR 555
A7¥t AGA(1 E 7 day)Q] a7 9 o592 4d5AE] thgt SAAES AT 194 Ao
7} YERS 3H=0] 9lo] Duncan®] thE7%(Duncan’s multiple range test)S 0]-8-510] p<0.05 $30f
A 7 Aee) B fo)4 Aol st

n. Zaf & 0F
HAY 552 7t M HIISH AAXIQ ol EY
AT 5529 A7 ool UE AY H7REE 21X pH, A 9 71 T2 Table 19]
UER T R 2R pHE 6250, AAE 5522 71k A9 97154 AA1A9] pHe
tj&oll Hlsh o4 0% &2 $AF UER It p<0.05). Jo 5(2018)9] AFolA: A H7I&4
2AA Y] pHE & AFY] Aol fARE A5 HERHSIH. Song 5202020 & 719 $71=2
gt o] Aw9] A5 w4l H7REAEY pHE AT SH5iH:. & AFolA 1.5%((wiw) A
S 2T 2AA IS &G FE}F 50% HAE AY Aol B w2 pHE VERHSICH
ol AAY FEES A7t AY H7REE AR pHZF A3 thzol2tal A E T Jeong
2013y AAROl H7Ioh= Bl €& ARl wet HAR Hav|9] pHE: HalHEtha B st
et Jung 52019y QW H7IeE AR Harr|oA thE FRE 71t B9-H et =2 pH
£ HEhdth B sigick
A EEES AIRE AY GV 2ARE 2T 2AR]9)F H|wee] =2 HE(CIE L¥)
4 AL (CIE b*)E HERATHp<0.05). Jo 5(2018) A H7I5A 2AIA|9] TBiki= 83.58, 214
= 162 9 FAE= 11,7920 Barsto] 2 Aok AR 215 UERITE Choi®t Chin(2020)
< 4a AA7FH0.3%-2.3%)°] S7Fgol w2t B7REA AAA B, A% 9 SAETE Akt
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Table 1. pH, color characteristic, and cooking loss of reduced-salt chicken sausages with samgyetang concentrate of chicken bone and
medicinal herbs

Reduced-salt treatment with different levels of samgyetang concentrate”

Trait Control”
1% 3% 5%
pH 6.25+0.02° 6.37+0.01° 6.33+0.01° 6.33+0.01°
Color characteristic
CIE L" (lightness) 80.150.68° 81.32+0.54% 81.60+0.40° 80.86+0.32°
CIE a" (redness) 0.56£0.21% 0.64+0.06" 0.64+0.10° 0.44+0.10°
CIE b" (yellowness) 12.3240.36° 12.47+0.27¢ 13.10+0.22° 13.50+0.17°
Cooking loss (%) 5.03+0.40 5.20+0.16 4.82+0.30 5.2440.15

Y Control sausage was formulated with 1.5% (w/w) NaCl, and reduced-salt treatment was prepared with 0.75% (w/w) NaCl.
? Chicken bone and medicinal herbs were heated at 95°C for 1 h, evaporated, and diluted to 10 volumes.
*¢ Means data sharing the same superscript letter within a row are not significantly different at p<0.05 by Duncan’s multiple range test.

T B5H3IT) I Song 5{2020b)}2 0.8% H 1.5% &g 71 H7GA 2AA0A] B, A4
T 9 o] Zjolr} Glrka B usioitt dejut & Aol &g AR o Bt AY
SR AR B 9 T S7IRE AL Y 555 FFOE AREH, 3%(wiw) 5
29| MF 55E A2 E oAl B Mz Hsks oot

AG 7R 2AR1 9] 71D 7TH4.82%-5.24%) TIZTF 2AR|(5.03%)2F AR 5528 e
HAI(p>0.05), AR 55ES] H7F 500 W2 7HE 4=9] K221 Aol UehA] gttt
(p>0.05). Aa2 G484 DAY oS S7HIA /518 2AIA Y K351, B4E 2 Ao
ol 7lodoked], YetEoR A H7kgo] Aot HE AR 71E F Aol R
(Desmond, 2006). Song £{(2020b)2] FTNAE S7lsaF 2A12]9] 71 7HEK5.20%-6.55%) 2 &
A7}t FARE 215 YERRI O, 1.5% A 710 HIgl 0.8% A2 7R 71 7] 9139l
S7FE ob7IstSitt. 18u Choi®t Chin(2020)9] tollAlE 0.8%2 1.3% Aee W71 H7ks4
AAR9] 71E 7ol 24zt 17.6%2} 17.1%2k3L Baisle] 9229l 2o|7h YehdA] gttt o]9}
o] Ag 3710l SRl A3t 2119 71 FF Ao|7h YERA] gk A Ao
(casing)o] 13} ZAAZA FejH 19| o FE5 Algtel| wEolZtal Alesr)

HHE 552 A/t MY RIISH AKX 24

AT TS A7 A9 BV 2R /49 Table 20 YEHITE AR 5552
7R A G7REE 2AAY 13 B4 SRR, ©EA 2S4S tiRTet Hlaste] W
FAE YU p<0.05). &, 27 371 o] e /4 F3t @40l UE 2H(p<0.05), AHA|
g 5559 ke 9 24 54 Hdoll aE UehiA] sttt vobrt 23 44 BT
A= aF H7HE Aol WE 2] 47 e (p<0.05), AAS 5552 A7t %0
F7Hl wet AE 7 AR S B Ahshe AdE UERITHp<0.05). ©]F 9
AN Ag H7IF Ahol] e H7EE AAA Y] B4 g3} @4o] Hare HE Ql=El, Song
520202y g 71 Aol WE o] Ak Ashe G984 ] Baf o] R dd=
ZIslo] 722 oRRP7E FARHAL ST 18y A (gums), -84 Aol & 7154 U3
@} Zo] 8 HG8lo] 24531 IA EZ 0] =(hydrocolloids) ARE &gsto] AF AL7E3E9]
EA P A+ A (Garcia-Garcla and Totosaus, 2008; Lee and Chin, 2020; Morin et al., 2002)E
TR 25 A G ARG F4 S flel AAY sEE A A5 ER0lEY
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Table 2. Textural properties of reduced-salt chicken sausages with samgyetang concentrate of chicken bone and medicinal herbs

Reduced-salt treatment with different levels of samgyetang concentrate”

Trait Control"”
1% 3% 5%
Hardness (kg) 4.48+0.43" 2.79+0.41° 2.36+0.24° 2.48+0.37°
Springiness (ratio) 0.660.13* 0.37+0.05" 0.3120.03" 0.274+0.05°
Cohesiveness (unitless) 0.17+0.03* 0.14+0.02° 0.1340.01% 0.11+0.02°
Gumminess (kg) 0.77+0.11° 0.38+0.06" 0.29+0.03° 0.26:0.04°
Chewiness (kg) 0.5120.16* 0.14+0.04° 0.09£0.01° 0.07+0.02°

D Control sausage was formulated with 1.5% (w/w) NaCl, and reduced-salt treatment was prepared with 0.75% (w/w) NaCl
? Chicken bone and medicinal herbs were heated at 95C for 1 h, evaporated, and diluted to 10 volumes.
*¢ Means data sharing the same superscript letter within a row are not significantly different at p<0.05 by Duncan’s multiple range test.

28 Wt A&7 gasital deEnh

HAE == I MY HIISH LX) M oY

A Aeke A S As7heE 2 9 998 71 Aste 23cke 4 Ast @4 § s
O|FK(Vieira et al., 2017). AAY sFEe ARt AY St 244 A 19478 g2+
AA|Z|9} Blsto] ] W2 AU =S LERHITHp<0.05; Fig. 1). iR AR = 3 A
7Rl A AR} B 7Sk o A 1 QAR o)A 02 52 TBARS FAIE ERHL.
U(p<0.05), A s5=2 A7t A9 @7ed MARle 38 A F At A9 S8t
Al &k p>0.05). o= AR B5EC] $E A T AerkeEe] A AR A4 AT
M2 ArRith AT s5E A0 VIR A7), 27k, Ak, SR, dis B AR

0.8
a
O r = r 7
07 | Day 1 Day 7
b
06 - T

TBARS (mg/kg)
< = =
[ e i

=
[S¥]
T

=
T

. c < e ¢ £ ¢
0 ﬂ I ﬂ I |_L‘ l
1% 3% 5%

Control
Samgyetang concentratel)

Fig. 1. Lipid oxidation (2-thiobarbituric acid reactive substances, TBARS) of reduced-salt chicken
sausages with samgyetang concentrate of chicken bone and medicinal herbs during 7 days of
refrigerated storage. Control sausage was formulated with 1.5% (w/w) NaCl, and reduced-salt
treatment was prepared with 0.75% (w/w) NaCl. "Chicken bone and medicinal herbs were heated
at 95C for 1 h, evaporated, and diluted to 10 volumes. ** Bars showing means within each
treatment with no letters or with the same letter are not significantly different (p>0.05).
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Table 3. Total plate count (log CFU/g) of reduced-salt chicken sausages with samgyetang concentrate of chicken bone and medicinal herbs

Reduced-salt treatment with different levels of samgyetang concentrate”

Storage period Control"
1% 3% 5%
Day 1 1.940.1° 1< 1< 1<
Day 7 5.0+0.1* 1< 1< 1<

Y Control sausage was formulated with 1.5% (w/w) NaCl, and reduced-salt treatment was prepared with 0.75% (w/w) NaCl.
2 Chicken bone and medicinal herbs were heated at 95 for 1 h, evaporated, and diluted to 10 volumes.
*¢ Means data sharing the same superscript letter within a row are not significantly different at p<0.05 by Duncan’s multiple range test.

9] At &5 o]A9] AtollA EarH vl Ql=H, F= E¥]|¥ks(polyphenols)¥} H=4K(phenolic
acids)of| oI5t kst EAS LERATHY & A QIthHu et al., 2009; Lee and Jin, 2015; Wang et
al, 2011). WA, AT 55EY) HuT BEL BRI R PAs B2S ATIHE 54
of ¥F A F Ae7reE] A4 4te} Aoz F7A A7t vkl sk

AR T5EZ IR AYD 9715 AARY AR 19 F 793} Fvt= Table 30 UERASL
ok 2T AR E A 19319 1.9 log CFU/g B AP 79440]) 5.0 log CFU/g®] S+t UERH
Ak ¥ AR 55 VIR AY SV DAl W A 7930 E 1 log CFU/g ©fst
9] FwE HEO] HAEY] Kol A A== ATE HolFqlthp<0.05). R0 45
7¥go] Aashd nEe] 8o 34 F7leto] AlS7eEe] nl8EsH QFgAdol A A5k
oha A lthi(Desmond, 2006). 12U GF- Ao A 71 aol= E6l A8V
9| nESH] Aol ARk BRISIAEE, Aaslyng 52014y A9 & FE7F 3.6%0
A 2.0%% Factol® A 49, 149 2 29UR0f| Fwtro] 7oA L Alo]7h YEhHA] ekttt
Huselrh ole &g 7K ol9olk A3 1 AdH, 71 i, 24 i E A% iy
59 27E0] HEFA o= nPEe] Ao IFE vA7] el AleEth Yozt 2 AtoflA
= A 19300 AAE 5552 7R A9 8716 AAAM A36] B2 £ SdrE
UERHSE=T, ol AAR 555 Alxol ARESE goFe] ot A8t Tedo] Qlrka wekEth
A= dhF= Y Altol 39t It S UeRM(Afroz ef al., 2014), VYT 552 5
i LA S-S A 4 Aokl Bl HE ith(Morales er al., 2017).

V. 2 <%

2 e aEE 0.75%(Wwiw) 7R A GV 24719 B B4 2 APAdS A
5171 #fsto] & wiet qteFA(RY], 27, AU, SUIWEE, diF 2 AdANE 289 AR 552
A7 o] A B0 vl 9= BRI AR s5E0] Wke A9 BrkeA 24
o] pH, 9 AL, A 5l Fat<eol] fo12Q] HokE 2ottt 53] fAolA Fefsie
A% 35T JASH H It 2ol ot AP F adE 70T 5 At =4 SHelA
A 7R 2R 3% viRte] AR w52 A7PE AdsH, 1 o] skolde BEA,
A4 3 S0l ASHEATHp<0.05). WA, 25 24 7ME it 718 Al AT 5=
< W Zgdhd Hop aiA]l AY qrisd 2AIXI9] £ iAol 7hsd Aos ZdiE:

V. AL A}
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