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Quality Characteristics of Songgi Garaetteok
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Department of Traditional Food Business, Graduate School of Jeonju University, Jeonbuk 55069, Korea

Abstract

We conducted comparative analysis on the quality characteristics five different classes of the Songgi (Pine inner bark) Garaetteok with
different pine inner bark 0%, 1%, 2%, 3%, and 4%, respectively. The experiment results show that color values of the Songgi Garaetteok
pine inner bark powder, the L value highest in control group 72.91 while a value was highest in 4% group. As a result of measurements
for three days, the moist content for control group and 1% group 48.89 and 51.65, respectively two hours production. On day 1, the
moist content of all samples peaked. Harness peaked in control group 954.13, followed by 4% group. The DPPH radical scavenging
ability of pine inner bark powder and the Songgi Garaetteok containing 4% pine inner bark highest at 11.61% and 7.14%, respectively.
In evaluating antibiosis, the Songgi Garaetteok containing 4% pine inner bark the highest level of antibacterial activity. In sensory
evaluation, the Songgi Garaetteok containing 2% pine inner bark received the highest score color, flavor, texture, taste and overall
preference. The experiment that the Songgi Garaetteok pine inner bark powder has better antioxidative effect regular Songgi
Garaetteok. Therefore, the Songgi Garaetteok 2% pine inner bark powder the most desirable of the Songgi Garaetteok containing pine

inner bark.
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2 AREEAY. AER E(LFREE) (Jeon SU 2011), "2
S(Z#k)s (Anonymous  1680), S ARFE( 4 H)) (Ahn
JB 1778)°ll= SIHHIAEH), =2 (e A (Heo G
16110l FAFEANFINE), "SEAEZZAGE LK
K51 (You JR 2003)9} TG4 SR 105E) A=A
()1 (Seo YG 2007)oll= S3B(RR L8 )), ™A%
FACEIEKES ) (Lee SG 2005), T TAME (15 B,
(Lee I 1976), "Bl 4E)) (Jeong YY 1883)
ol 4 5-A3(Songbujibyeong, A Z8f), AR GE
#P)) (Anonymous 2010)°ll= 5718 (Songgijeolpyeon)
I} F7 NS (Songgigaepitteok), "TFEEA(FEREEE)) (Lee
Pinghugak 2008)°ll= S71H(HAKk#f) & AZA A=
F71" 9] bl o]go] 71E5] Atk F71EHA F7]
MAEe HAxo] AF2 Theo] Mdag2og oo
+ =3 g v JAYvitt F7] dot FEYE 287 &
g A== JAFrit E4 9ARY Ho|AthHan BR
2002). E3F F7lE Ee7Iv Fdo] EUS e 784
o 2% de o] &= A tHNational Institute of Korean History
2014).

71 At Ao AL EAE Z|dehe &
H|IZE9] 8ol H3tel= 5-8250lth F7|de AER
2 *(cellulose)} 2] 1 (lignin)°] T TH-=o] A3 (Mun

SP 5 1995), polyphenols, pinexol, Z4%12] polyphenol Zl
GAiksE4<0 bioflavonoids7t =] Sl pitamin &
o] 3= o] QleHl, o] AEEL AE3 S,
8, FEA, 199 FX, | eNigy g S
g4 59 754l BaEo] 9t Araghi -Niknam M 5
2000, Rohdewald P 2002, Choi JH 5 2007, Hong BJ &

2008, Park BS 2009). L $Jo|X= catechin, epicatechin,
taxifolin, procyanidins 2! phenolic acids 5°] 22U A&
of E3txlo] = ALRE UHA UTHYesil-Celiktas O
S 2009). =3 FEuo drE 67kxe] HeEd ede
TEste] FAFAE MLE F de 7HAE Hola )
THKorea Forest Service Institute 2014). ©]23F 47]2] t}
&3 7lsAel AdE S92 ddijlEel e 1A
Foll the &<} 2 Rttty AddEn Jey o=
2ole 78 FAHSE 3 AYEE gF AHdAt
F719S E712 s B & AYdA e degATI
Atk FAME AFo R o] 83 =& Kim SI F
(1993)] AT olQoll= F71E o83 Hol A
H3 HPATF = FAF3E Aot}

metA B AFAE HAESA 7199 71ed
FHEALE ARl & 8EE Fo|uA sk O 53
o] Atk olol] HA Ho HASE AMGEH F7]9 A
g AH F F7]o FAWSE A9a, $719 JrtEE
G 7t Azt O #4439 AFEALS ATst
At
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1. Aeriz
Hoodqto] ALR3E 7] 20143 5€ APEE G4
FH AEZAA 45900 AT AR A
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o

e I s A4S We HeEE 7
A Al A AAHE 201434} 24F(Hanju kosher  salt,
Hanju Co., Ulsan, Korea)= AME-3}%T}.

2. 87| 713

AE71E "o 28T F JAEE HAAHYE ste WA
2 TSHEAEAAE LMK (You JR 1766)° 715
S Fasch AT $71E 12 em 27|12 Ze} AlE
T E2 3 9(Cleanwrap Co., Ltd., Gimpo, Korea)ell 2]
W53sle] -35°C deep freezer(DFC -200AE, Operon Co.,
Ltd., Gimpo, Korea)ollX 34 BAAIAH AEZE AME3IA
o $7] 7FS 98l 9A $7] 100 ¢ B 20-25°C9] &
300 mLE 7ol A2oA =3tk 859 =2 124X 3
Aoz A 52 wASHHA 2ARHA 12413 9= F
718 A3} dzkel WslE #Esiqnh o] T 124 99
F71€ €2% F7(SLO-5500W, L'equip Co., Hwaseong,
Korea)S ©]&3te] 7] 100 g& 300 mLe| & Y1
High @704 &4t Kim YS & Bae SE(2013)9] 2%
T A FA A& taxifolin, epicatechin, procyanidin &
o] A4 Aol FEHJITE HaloAer o] g+ =
S} AFEE 59 &2 v=7F okl

Azttt 29 300 mLe) B2 WAt 724

4

2 71, AR - F$71E 12, 24, 36, 48, 1241 &
L Fr)o] AMT= AXA(CM-5, Minolta Co., Osaka,
Japan)E ©]-8-3F] W I=(L-Value), 24 %(a-Value)2} 3+
S(b-Value)= 43ttt F 53] v Agste] B3k
< YeRJQh olnf AMgE EE wWAlge] e L o=
96.50, a = -0.10, b = -0.33°] AT}

2) M&7|, R &7, 2 &719 HEHH =H

A&7, AF7IE 127 B wAsk 124 94
71, 2N SAFTNE 12, 24, 36, 48, T2AITF S &
719 AEe A 1520 mme] AFEES 47 15%20
mmZ A2 F texture analyzer(TAXT Express-Enhanced,
Stable Microsystems Ltd., Godalming, England)®l blade=
AE 7k FES ARd Wk AZo] HEE sk

Z43sIAtt. B Z7LS probe blade, pre-test speed 2.0

f
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mm/sec, test speed 1.0 mm/sec, post-test speed 1.0
mm/sec, strain 90%°|tF. EAZ7-L Kim SU(2014)2] =
o Fwaa v A¥e E& A% 9T 4 A=
% 53] W2 AHst] peakghe AT W, T
kgol ot

rlr ofl Ao

~

3) &712| 7ISTHAE EHEE

719 7HEAAEE ST, 12ARE - F7], 724
U T 24X e F7), 2A Y 3 24413 &
< 5 Ay FE5 AASA 60°C AL Axg F7] Al
S5 TVt dx3HA &2 U2 AsES 47 F
e AAs] YA 2412 308 SZEIZ(Alpha 2-4

LDplus, martinchrist Co., Goettingen, Germany)/\]%] AvA

TS AAN AMESIATE AIEREH HHTERE B F
A= FAPEAE 7 (S-3000N, Hitachi, Tokyo, Japan)<
o] &3l ZA3}Hh. FHIS AIEE 22 5 mmx8 mm
2 A8 F ABE gold-palladium©-Z 10-30 nme] F7
Z FHSle] o] 3B 7|(SC7640, Hitachi Ltd., Ibaraki,
Japan)E ©]-&3t] =AY a1, 7HEHAL 10 kvell A 1000
Hl &2 #ESIAT

-

s

8712 Hzx

HA F718 Hell ol&F " a2 $71E d 23
7 WAL BolA] o] L3519t AT o] WS
FHlEoF she MAREo] Qlomg, A Fa3 57
o] MRS wo ARES FstaL, FEEE EoI
Asl 2 e F7E A=xste] £2E RHEo] AR
SEATE 72417 -2 AL, 243 Gh2 F71E el 3023t

W s 89 1]74 skl HAzx7lol| SXA| A ¥
A dolE o 4° EFHZ7I(LD-918H5, L'equip Co.,
Hwaseong, Korea)E ©]&3t 60°C 4417+ Hx2A|ZIT
Az%E $7]= blender(SMK ANB-4000, PN Poongnyun
Co., Ltd., Ansan, Korea)Z 33] o] tdx oz Kt
T 60 mesh EFTEA|(Test Sieve 35(500 pm), Chung
Gyeindustrial MFG., Co., Gunpo, Korea)ol| W& A&
AHESFARTE 719 HA e A Fig. 134 Zth

4. E7171HHe| M=

S7IEES 7R 7] A AR wgHE o
| $13l o2 =t v 2PES Fal B7EFol g $7]
4 HEwWwW)S 0%, 1%, 2%, 3%, 4%= A3t 2
7}59} £r1RaS 3t F 2 tiH] E 20%, A7 1%
2 Aetdon, Age] wigvl= Table 13 Aot 717}
Heo] Az=E s B 33 AT 200CAA 8AIE
e & Aol WA 30837 & w7|E ¢ F 23 Wy A
TV BAY 1% AFS WUtk AvlEe) £r)8

N
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Songgi collection

(from April to May)

Soaking on water (72 hr, 20-25C)
(Changing water every 12 hr)

v

Woody parts removal
24 hr simmering
(Songgi 100 g : Water 300 mL)
<+— Changing water every 12 hr

Cooling water & Water removal

v

Cutting into 120 mm

v

Unfold on the low-temperature

drier

v

Low-temperature drying
at 60C for 4 hr

v

Cutting into 2 cm

v

Grinding (3 times a 10 sec)

v

Sieving for passing through 35

mesh
v

Pine inner bark powder

Fig. 1. Flow chart for preparation of pine inner bark powder,

s Hlgo| A TS F 10 mesh EZEA|(Test
Sieve 10(2.00 mm), Chung Gye Industrial MFG., Co.,
Gunpo, Korea)oll HEA H7|2®7|(G4bd71287] O
ARISEZHE  A30-0410539%, Shinpoong ENG, Ltd.,
Daegu, Korea)oll 3 Lo] & &il 2~®o] @& w71A] #
At} A7 225 mm, ] 295 mm £7]° ARE 75 %
—-q AHE 12 gL 71 fo WEE 3 2087 A
%, 5% 559 3 7MY 4E7](Jeongbyeong-machine,
Shinpoong ENG, Ltd., Daegu, Korea)oll 0-4%7}A Al2E
SAHE B 13] 4E F UFE AA BE 23 4=
ste] ZheE e Ha 308 WY § olEXH9(Cleanwrap
Co)oll ¥ o ARgstath $717kY Azdgd
Fig. 29} Zth

&717telmo| EUSY

1) Mz =3
717198 A 3A| (Minolta Co.)E ©]83le] HE,
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Table 1. Formula of Songgi Garaetteok with different amount
of pine inner bark powder

Pine inner bark powder contents (%)

Ingredients (g)

Control 1 2 3 4
Rice flour 1,500 1,485 1,470 1,455 1,440
Pine inner bark powder 0 15 30 45 60
Salt 15 15 15 15 15
Water 300 300 300 300 300
Rice
v
Washing for 3 times
v
Soaking for 8 hr (water: 20C)
v

Draining for 30 min

<+— Add salt

A 4

Milling for 2 times

v
Rice flour
Pine inner bark powder N
1%, 2%, 3%, 4% v
‘ Mixing ‘
v
Sieving for passing through 10 mesh
v
‘ Steaming for 25 min ‘
v
‘ Extruding for 1 time ‘
v
‘ Water cooling for 3 sec ‘
v
‘ Extruding for 1 time ‘
v
‘ Cooling at 20C for 30 min ‘
v

‘ Cut into ¥25x20 mm ‘

Fig. 2, Flow chart for preparation of Songgi Garaetteok with
different amount of pine inner bark powder.

Ao} FATES A2 247 F 55 WE ZHee] 13
ZHe e oW AlgE EE wawe] ghe

L=96.51, a=-0.11, b=-0.33 ©]At}.
2) 28 =4
S HAUe g e] FES A2 AxsH

1o
=
o 30% WIS AH AEE L7|(IB-21E, JEIO TECH

&7

1
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Co., Ltd., Seoul, Korea)oll 25t1°CE EASHA 247
Z 24AZF & AN B, AR B HF o7 =AY
o, F7I7teE e ARA T FE 2x2 mm T
22 g A AL FYsHA EFS AR 5 g& FsHo
105°CoN A AA71HE A ZH(AOAC 2006)°0.2 33] HHE-5}
o 243 T FFge =z JeRSh

3) HIAX £H

7189 AVtEe 2 $717HNE Y TPA(Texture
Profile Analysis) S22 23 EAS dolrr] ¢
3l AlEE 225 mmx15 mmZE AE TR, texture
analyzer(Stable Microsystems Ltd.)Z ZA3}Hth 4718
Fe HT7HeE 7H e S AlzaiA 241 & S8, A
27](JEIO TECH Co.)°ll 25¢1°CE R A3IHA] 24
b &, 48417 3, 72A1%F ¥ 7 S(hardness), HEHA
(adhesiveness), T2 d(springiness), -§-7]d(cohesiveness),
Z373(gumminess), %3 4(chewiness)S =3I o|d)

texture analyzer®] =73 712 probe &5 cm copression,

frt el
& o

S~

pre-test speed 2.0 mm/sec, test speed 1.0 mm/sec, post-test
speed 10.0 mm/sec, strain 25%°]t}. S 2L Kim YS
& Bae SE(2013)9] =< sty v AgE 53 2
Sk 2 AR P 538 NS S350) macroghd 57

8] s

4) gutsietd 28

DPPHE ©| &3t 313l 34 =4S 9JslA] 20°Col A

1%, 2%, 3%, 4%°] A5E &3t 15 mL ZEFE
A& 1 g 70% EtOH(Duksan, Gyeonggido, Korea)= 10
mLE 43 ZS397]A(Power sonic 420, Hwashintech,
Gwangju, Korea)= 302, d4E2]7](Centrifuge MF-600Plus,
Hanil Science Industrial Co., Ltd, Inchun, Korea) 15-20%
< AAEH filter® AR FEES AU HPS T
o 2ok & Az YA 50 mL ZIZFH 1,1-
phenyl-2-picrylhy drazyl(Sigma-Aldrch Co., St. Louis, MO,
USA) 0.039 mM< 43| S £ 100% EtOH 50 mLE
Yo 2 mM DPPH/EOH&S RHE & A4S 2o
o3 w52 w57 fsiA ¥ 5 mLol EtOH 45 mL
2ol 02 mMo] HEE RkEo] ARESITE A7 WY
E3FEA(UV-2600, Shimadzu Co., Ltd, Kyoto, Japan)
cellll 100% EtOH 1 mLE 23l baseline(800-400 nm)
FrotF=3let. Control 31494 0.9 mLell 100% EtOH-S
1 mL 410 cellol] B3 208 = AHS AX 4313
. UV/Vis-spectrophotometer(Shimadzu Co., Ltd)Z =73
3 $ 4 Absths AUk AP 33] WSk
I*

@ mEuse Uehido.

S o W orlo mu

M ozo &
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3t =3

A7V $717F0E 0%, 1%, 2%, 3%, 4%
£ AEAF, 124111, 24413, 48417, 12417 BF Q1A
H|©]EJ(IB-21E, JEIO TECH Co., Ltd., Seoul, Korea)oll Al
30£1°CE A3 AR 5 g8 2 mmE ZA AE F 45 mL
A2 21 A 40.85%, NaCl)e} 37 filter bagoll ¥l speed
404 1583t stomarcher(Bagmixer 400VW, Interscience,
Inc., Saint Nom, France)® w23} AZth 10'-10%0 A
JuIAFELS AA 10-10'0.8 XMuFS Heta 345
% plate count agar(Difco Laboratories, Detroit, MI, USA)
Hyz] 370 242 =siYTh 37°C &71(JEIO
TECH Co., Ltd.)ollA 48AI1ZF vl ket & s =xlof] P4
| s Algskaith LEEEE 30-30071 Aol A
Alstd CFUgE UYEITE BE A8 7 As 9
33] ®bE Aste] SAHsHAT

5) Sx+2

§718Te

g

I

6) Zs™ 54 87t

(1) H2kX GAIEAM

e WAt Hopol BT HHo] e A
m 22 A R4 T AHANE E%HM%%

Aot Alse] FHl 8l Zﬂ’\]“

= —lN

éa
o,
i
3
N
N
o
ojf > v a I

S ol o &L i b

0}951‘:]' EH Jgﬂ'* -rlsﬂ ‘44\‘}10“/‘1 F=% Al
AHE ZANYeH, AEE O
Atk

H7t U8 2 dx= AR BAREA W °
2 H7t Neole AAR 3 Az diste 57EA9 #s
2 EAS SAHE BT HIEeHA sklth Bk wAy
FEFses Ax ’é’\]o}‘ﬁ‘:}. A Qo ke Qlofar
S %i}ﬁﬂ”g Haskslr] 9t & Alg B $o
= ATE W ol o Fas st o]HY AR 9
BEFE HaseATh Am Bt ’\]oﬂ“ 129 A&
o, HrEE2 A(color), T A E(moistness),
Z71%F A Z(chewiness), ZH|(flavor), % 3 OH(astringent
taste), $-Ul(aftertaste)©|TF. H7FEHL 15 cm A9 4
€ 0.5 cm S0 3ol AHHE EARE 15 em lineH &=

£ o] 83}(1: weak; 15: strong) H7}5FATh

Lh
X

S
=

=

fru
X
2
X
2
of

o

in|
_,>;
T
2
1)
)
N o
mlo
i
e

4 et T

el
A

(2) AH|X} 7|5 = DI}
287 7155 Hrhe AFistaels xeE AEs
Qi R 688 thFo Sank AR FH 9
AAE &HA 7|55 HI7HE flste] A HAlA A8 5
MNE Fot &3 A A AT A A Ao 52437
FoA 9 7)1 EE APl s st

B8 2 A= 97E Al AAE 7 AR thEke
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SHAe) e B4 wAtR BE Bkl e
AR 7 FolE WSS ol gatHom, BHA BAE
7 U WEE AHEEIATh AlSE 225x20 mmE A
oA AFstATh &MIA 7B AR HUF e A
(color), SH|(flavor), &7 (texture), SHtaste), |21 7]
S S(overall acceptability)e]t}. H7PIHL 78 HA=HES
o|-g3t(1: wi-¢- ¥tk 7: wig- FTH Hrskth

6. SAXE

Aol dojxl Aol ik e FAAZE SPSS
ver. 18.0 for Window Statistics Package for the Social
Science, IBM, Armonk, NY, USA) package program= ©]
&t ety 2FARAE TSIt 4 AT 7o
A AL BAHEA(ANOVA)H p<0.05 =4 Duncan
9] 5174 (Duncan’s multiple range test)] .2 7
3T

o

m. zZo ¥ o

1, M&7|, 281 &7,

42 &7(e] M
A&7, =l 72/\17} S E7], AT Y 3 244

F e 719 AEE SAT éﬂ} Table 29 ot &
o °d 79 HWEE 1247 28 477} 34612 YE

Wi, BEFA7)E Alto] 71011101] an} Lrol A= AEFo.
2 foFl AolE BATHp<0.05). AMEE 4847t
A 19.882 UJERFO, 60AI7F o] Fo)= HAEI} Yo}

A 12N ZE 1476 0.2 YEISTE $7]9] 2 A2 ¢
2= 3 T Asdde M it 4847 713
A Eolxl & HAH o R A Uehue AEE HIth
AT = 1247 0l 203302 UERGOH, 8EA7]E A

Zro] AojAFE Lol th(p<0.05).

e F710 A= A BEE 12470004 29.95
2 Yehgta, 72417 o= 18.022 YERY} 6041 W&
ALeta HAH o2 Yol = A Btk H ==
12A12¥3%} 24A17b0] Z4ZY 11.40, 10465 7HE =%k, 60
AZE 2AZRE 242} 378, 2982 Al FolA 7H e
AT E BHYow, A& FAHR] Aol Ho|A 3k
o} A= 2A|7F0] 153382 YERGAL 4 479 A
Mzl FA T A7to] AFEE Yol AL B
Atk 9 7= ARl AREFE AT} AT}
srol A W=yt Hojx= AL & 4 At 9]
E AUy Fyo did 3 *—'%:i}ﬂ o FA<
flavonoid®} tannin®| 84 M4 EZo| ¥AY 4
TE S5 FAaTe JATTL v Yehde He
2 HEItiSehwa Editorial Department 2001, Shin JC
2005).
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717F WAlEE 42 A MARZ AUF W]
2043%E Tk A= ' ujEo]t{Hwang BH
2005). B 192 guaiacylpropane TZZ(Hwang BH
2005), HAe waL, v WEsh] 2 =4l ZEEL
add olE E8lZ-8ehAQl WHow Feste] @Al
oy} FAAE W oy gad Ex 8 8l2d(isolated
lignin) .2 & < TSehwa Editorial Department 2001).
AHE 3h7] Mo 7= R 1de dd=E WA
o, HF Foll= AAE HatHA £ gade] 42
< Hof g@Aol PSS WA At F WAE $7]
Weraloll 12.74% EdEo] Q= tamnin F& WOt
(Hwang BH %5 2005). tanninS 2] EA0] g8 =%
AoH, 7k e Bdd S94E Bdo®
=4¥ ehd? 7HEIRl S 4IstE]r] 419w ol o3t
2oz el xF Fofl Blojy 7] Foll =39 ¥
7} Ao g M= o7 PkEitkSehwa Editorial
Department 2001). =3 leucoanthocyanidinF 19
tannina E3Fsko] Aholl ofsjA HWslar, Fr]e] w25k

< We tamnind 22 FEE25L TGS AL o

=
K3
=N
[e]
=
o

|
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O

T

J
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Aholuh & e A2 Foll o8] AkslE o] A E
EM Al EtiHwang BH 5 2005). Al S5 902 &HUH-
T e Fholeg WA TIEEAVIZE EA%T
(Kim HS & Park JH 2009). ©]Z& AU A &4
H 448 = dA=(phenol)F & SFERQ] A4t
HE7t2 EAILR] 93 RS me aUF4Ed 5
Al G wol FU|E 4ow FHAo=w A

(Sehwa Editorial Department 2001, Ban YS 2008).

<
=
| Y
X
=
o}

2, M&7|, 8 &7, &2
Vs @Al uet
Byx daES 4319
o= Ao 12AW7HA 4™ =435kt
2ol Boll 24 98 V)= tAl 12417
12A17Y, 24A413F, 36A1%Y, 48417, 60AIZE, 724178 &

+719 AdEE SA A7= Table 33 2T}

A4 15 mm FAL AE7]= AFAS ] LET F 54
ZF olulell HeEE-S S4% A7 1.692 124174 9] $-
dF7)9 4h2 F7] Bk @A JETth 1S9 A

o0 T

p
N,

o
>
)
=
)

Table 2, Color value of soaked and simmered after soaking pine inner bark

Time contents (hr)

12 24 36 48 60 72
L 34.61+1.77% 31.38+0.17° 30.61£0.66™ 30.2940.51° 29.23+1.00 28.94+0.62¢
SoPIB" a 18.04+1.17° 18.87+1.64° 18.100.75° 19.88+0.70° 16.28+0.17° 14.76+0.21¢
b 20.33+1.39° 17.88+2.23° 16.000.88° 17.92+1.49° 13.45+1.01¢ 11.4240.57°
L 29.95+0.05° 24 47+1.47° 21.05+1.27° 20.08+0.72° 21.9942.01° 18.02+1.63¢
SIPIB a 11.40£0.10° 10.46+1.63° 7.67£1.17° 6.33+0.62° 3.78+0.37° 2.98+1.24°
b 15.33+0.15° 7.14+1.90" 4.62+131° 3.3840.62° 0.94+0.38° 0.60£0.96°
" SOPIB: Soaked pine inner bark every 12 hr.
SIPIB: Simmered after soaking pine inner bark for 72 hr.
? Mean+SD
*¢ Super scriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.
L-value: White 100 <> 0 Black.
a—value: Red 100 <> —80 Green.
b-value: Yellow 100 <> —70 Blue.
 Color value of raw Songgi: 1.=59.44, a =12.44, b=33.74.
Table 3, Share force of raw and simmered and soaked after soaking pine inner bark
Shear force Time contents (hr)
(kg) 12 24 36 48 60 72
SOPIB" 5.20+£0.87% 4.52+0.25° 3.67+0.44° 3.4740.28% 3.47£0.15% 3.2240.22°
SIPIB 3.48+0.24° 2.68+0.12° 2.44+0.22° 1.69+0.10° 1.35+0.14° 0.65+0.06"

" SOPIB: Soaked pine inner bark every 12 hr.
SIPIB: Simmered after soaking pine inner bark for 72 hr.
? Mean+SD

of Super scriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.
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dEe DA A & 52002 e, Azro] A
A5 Ao dolX= A HATHp<0.05). &
719 APEE g Algte] S7HETE AdEe ga
e TS BATh 1247l 3489 AEES B,
24A7b A= 2,682 UEFATE 72A1XF0] 733k Fofl=
0.65% 4ul 7l7ko] e o] fraste] {2l akolE
B HTHp<0.05).

$719] A EE HoFE= ddgL 3= Aol F
7V&eE Yolx QA AN, $719] ML H= ATt
AAdTE FAE o] Aol UmA|BR 4= AR &
2a0] 7ha A JeRd 24471082 1At A4A
Q1 7rgel oA A& Aoldfde de At A
stEl = ASh vlEehes A4S & F AT AEdA=
Axzdte] AEZ 2~ 9o gad ¥ FrdERLAE
23 o] 52 A XS A% olHT EFELS A
At 71eF @A g8l 22 o] FedeiAe As2E
o] dojuy}r] wlEo|tiSehwa Editorial Department 2001,
Kim KH % 2011).

3. &719| JISEAE EHEE
719 7y GAME o] WstE dEd A Fig

i

c d
Fig. 3. Scanning electron micrograph for pine inner bark to the
processing stage, a: Raw Songg;, <1000, b, 72 hr soaked
of raw Songgi, %1000, c: 24 hr simmered Songgr after 72
hr soaked Songgi; x1000, d: 4 hr-dried Songgi in 60°C for
24 hr simmered Songgi after 72 hr soaked Songgi, = 1000,
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ZA7F g5y giEoz FEHtHwang BH 5 2005,
Graham & 2005). ¥7]9] FHIFE A3 Yol 7=
H AR Afolatolo] FAbmo] QIES RIS,
Fig. 3B2] W o}FH-E 7t=3 UFols dEUAE] &
g2 ¢ 23 = Ao] R HAEUARY
FE5 5] HdlA 718 Ao 4 Bshs A= shy
of Wh{ol & 4 U& dadg A8E Axsd

2 7 ASs Fe=E Azs)
o] AAEHA AEZRe] FaATe] ol FThek
ZHo] FZHIL M7} FABL Y FElE HIPE
Al @AchHwang BH 5 2005). FARAIAn A2 ¥4
< #ES A3 AFVE o8 A dATL
TE AFE 29} O kol 23EUYE AEYA
=9 Zol7} WE&e] FEEE AS g0 & F AU
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4. S717l2fHe| ESHEY

1) Mz

717 g Az AHES $7]EEe MEE Lkl
44.11, a%ko] 14.94, bko] 20.1801%0c}. w7 Z= 24zt
91.69, -0.34, 3.80°|AUth. F71EL HIIEFE 0%, 1%,
2%, 3%, 4%= 3t WATFEE o] &3t A=x3 F7)7t
HEo] As A A= Table 4, Fig. 49 2t

F717FI" ] HEs tixato] 72912 7P =8k,
1-4%7HA] $719] 371eFo] Z71e4= 48.54, 41.65, 38.06,
34032 Tk A RYtHp<0.05). A= Oz
T -1.032 ()9 &S vehfo] 7 Bal, 1% A7t
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Table 4, Color value of Songgi Garaetteok with different amount of pine inner bark powder

Pine inner bark powder contents (%)

Control 1 2 3 4
L 72.91+0.81%" 48.54+1.04° 41.65+0.32° 38.06+0.11° 34.03+0.64°
a -1.03+1.49¢ 11.00+0.46" 13.63+1.11° 14.72+1.36" 15.29+1.31°
b 9.18+0.50" 13.24+0.67" 14.13%1.56° 14.22+1.68" 13.53+1.55"

" Mean+SD
*¢ Superscriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.
L-value: White 100 <> 0 Black
a-value: Red 100 <> —80 Green
b-value: Yellow 100 <> —70 Blue

Fig. 4. Color change Songgi Garaetteok with different amount
of pine inner bark powder.

Control: Songgi Garaetteok added with none pine inner bark
powder,

1%: Songg’ Garaetteok added with 1% pine inner bark powder,
2%: Songgi Garaetteok added with 2% pine inner bark powder,
3%: Songgi Garaetteok added with 3% pine inner bark powder,
4%: Songgi Garaetteok added with 4% pine inner bark powder,

T 2-4% $7] AR fF9AA A7 AT
(p<0.05).F71&E F7tEo] S7Hdrs A ETE FobA
= A%E Uepith S EE gE2To] 9182 foH o
2 7P @E%a, 719 HrhEre] goldaE AR o,
2-4% A7 3] o2l Aol HolA] eIttt
FAE7E 2ot He] AFeA WEE Han KY &
Yoon SJ(2007)2] AAHHAH, Joo HS 5(2010)2] FAANA
#H, Hyun YH 5(2014)9] 1A 714, Pyun JW 5
(2012)9] & A¥, Kim MY 5(2009)2] 23]Fgy} H&
o] ¥ FoA FARE AHE BEA HAE(a-value)=
Han KY & Yoon SJ(2007)¢] AA¥YZ#, Hyun YH &
(2014)2] WA 71elE, Kang JH & Yoon SJ(2008)2]
AZEH, Pyun JW 5(2012)¢] & ZH¥, Chae KY &
Choi EJ(2010)9] tiFHA FoA HFASE A7 o
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Moisture content (%)

41

Storage time (hr)

Fig. 5. Moaisture content by storage times of Songgi’ Garastteok
with different amount of pine inner bark powder.
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Table 5, TPA of Songgi Garaetteok with different amount of pine inner bark powder

ReiTE Storage Pine inner bark powder contents (%)
time F-value
PRI S (hr) Control 1 2 3 4
0 20.95+0.09°" €0.72+0.03° B€0.78+0.07" 80.81+0.07° £0.94+0.14° 13.49™
Hardness 24 A1.5440.07° 21.00+0.07° €1.07+0.02° B13120.11° A1.50+0.06" 116.49™
(kg) 48 A3.7340.40° B1.53£0.06° €1.73£0.14° D2.02+0.20° £ 5340.16° 172.18™
72 46.1440.26" P1.80+0.23¢ €3.08+0.43° €3 4240.28° B4 55+0.32° 270.07"
F-value 1021.48™ 151.63" 23855 38453 676.24""
0 40.81+0.84° €0.61+0.03° B€0.67+0.07> 80.68+0.06° 40.79+0.12° 12.10™
. 24 A1.33+0.62° €0.83+0.06° €0.900.03° B1.16+0.17° A1.30+0.07" 6132
Chewiness A a B b B b B b A a -
48 3.72+1.36 1.300.07 1.74+0.47 1.80+0.19 3.03+1.44 12.33
72 "9.60+3.55" ©1.88+0.78° 56.16+1.91° B4.42+1.86° %9.23+2.56" 19.81°™
F-value 4494 20.70"" 6869 3158 69.91""
0 0.90+0.08" €0.67+0.03¢ 5€0.74+0.06™ B0.75+0.05° *0.88+0.12° 1638
) 24 *1.42+0.07° P0.93+0.06" ©1.000.03° B1.22+0.11° *1.38+0.07" 95.62"""
Gumminess A a D d D d c ¢ B b -
48 3.50+0.39 1.42+0.06 1.61+0.13 1.88+0.20 2.33+0.14 150.94
72 45.71+0.38" P1.67+0.20° €3.00£0.42° €3.1840.27° B423+0.36° 205.97"
F-value 654.53"" 176.02"" 20975 338.85" 52243
0 N90.90+0.01% 0.90+0.01 0.90+0.02 0.91+0.02 0.90+0.02 031
Springiness 24 #%0.94+0.01° %0.90+0.03" %0.90+0.02° £0.95+0.10° #0.94+0.02 227
(mm) 48 AB1.06+0.35" $0.910.02° AB1.08+0.32% *80.96+0.01* 1.29+0.59" 1.82
72 AB1.7040.68" €1.11+0.38° 42.07+0.60 BC1.40+0.62" 42.16+0.50° 6.08"
F-value 9.51"™" 2.80 26.72"" 5427 2243
0 B0 93£0.00% 4B0.93+£0.01% 40.94+0.01° 80.92+0.01° 280 93+£0.01% 2.42
24 20.92+0.02% P0.92+0.01 €0.93+0.02 50.93+0.01 £0.91+0.02 1.42
Cohesiveness NS$4) 2
48 0.930.02 0.92+0.02 0.93+0.02 0.92+0.02 0.92+0.02 0.85
72 $90.93+0.03% 0.93+0.02 0.91+0.02 0.92+0.02 0.92+0.02 0.59
F-value 1.50 0.13 2.64 0.49 1.00
0 €.0.45+0.06° £.0.3240.06° AB036+0.09°  “P.034+0.07"  ".0.41+0.11™ 434"
Adhesiveness 24 AB.030+0.11"°  B0.39+0.13" €.0.40+0.08° B€.0.39+0.08™ £.0.25+0.11° 411"
(kgsec) 48 P_0.40+0.25% P.0.43+0.12¢ B5€.0.29+0.10™  *P-0.20+0.10™ £.0.14+0.05" 801"
72 £.0.07+0.64 5.025+0.17° £.0.0240.02° £.0.08+0.06 £.0.010.02° 1221
F-value 13.52" 3.74 5119 3216 4120™

Y Values are mean=SD.
2) a-e

3) AE

9™ Means no significant differences p<0.05.

¥ "p<0.05, “p<0.01, "p<0.001

B

AAL Az 2N T 2T 4% H7Ee] 22 0.90,
0.88Z UEGOoH 1% H7/e 0672 YERTh 2%,
3% A7EE 22 0.74, 0752 548 AdS Byt 7}
= oz 4% JUb, a2Ea P BA U
1% H7RrAAE F2420 2kolE YERITHp<0.05). Al

2016; 32(1):27-43

Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

7 )1ZEo R B o Azlo] AGSFE BoAE AT B
Qo 48AZFS J|Ho IA oy 7243t 71
A VERTHp<0.001). 71582 H7t kel web e
Arheko] Bold4E AAo] A YEhon, tizol
FojH oz 71 B Ueldtip<0.001). AAS A7
o] ENAFE ZolAE AFS BYoH, A7 AR
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o] txTHY F7FEo] WA YERETE Pyun
(2012)2] E715 Ao 1Y A & HE &
Aol F7hethE Ao AR AEde B

gL Az 2N & 4% A dx2ad AUk

T 0.90-0.91 = A 5ZF] o8-S UEhA] Utk 24
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hxT 4% H7FE7F 0942 F2]2Ql 2hol7} fIiTh
1%, 2% A7hEe 242 0.90, 0.902 A= 2A13F 39} )
o7} Atk 3% H7FES 0.95% UERsT) 48417k 72
Azl 4% H7btel 242 1.29, 2.16 02 YEREAL, 1%
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A L)stal o] A2l Aol g Holz| egith 718 HUt
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o8 A YERFTHp<0.001). B4 7247t FA
F7VetR AL, el mE AoldAe= AT-HAA YA
St S HolA| otth= Axel %k AgE HY
ThKang JH & Yoon SJ 2008). HFH Hwang SJ & Kim
DH(2006)2] HASIHHLS H7leFo] F7HdrE ©e Aol
ZAagtkal shoh

SHAL HE2EH 1%, 2%, 3%, 4% A7t BT
0.91-0.94%] HAE UetH o, 231 zto]& HolA]|
Ut ollg A= AAR7|Tke] Ad A E FY
3k S Bt 3L Kim MY 5(2009)2] 23]F
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FAAL AZx 247 & giFTo] 0452 YERGSH
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o] Z}Z} -0.43, -0.25% YEMTE FERAGS Al 831 f9
ZQl xpolE RY 72AIZME Zadhs Zo] 24 U
ERATHp<0.05). Azt 71Fo 2 B uwl A7 48A17HS
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LR

~N
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U 3] FAHROZ oF 55%7F ZEUJIEA| o
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biolflavonoids, I ZxAE Fo] TFHo] JTKChoi HD
5 2007, Korea Forest Service Institute 2014). &2}E 0]
o} Zovse o] B2 FET u o =4 59
g 3k thHwang JD 5 2011). &7]ol i gaks)
FAo IS nXE HeA B ZgRolEAE
TEH0E FVIEY Aty A T 53| €& Tlet
e AAHlA &Aoo dojd HoE FrhETHLee

fo i rfr

O

L o

Table 6, DPPH free radical scavenging activity of pine inner bark powder

Pine inner bark powder contents (%)

Control 1 2 3 4
1.010.74) 3.68+0.88° 5.41£0.53° 6.01£0.76" 7.14£0.22°
Y Mean+SD

o Super scriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

http://www.ekfcs.org

2016; 32(1):27-43



FNELE 0%, 1%, 2%, 3%, 4% 713 7legS A
ske] 30£1°C9] AFHlolE oA AAsHAA 2Fe] A
FAT REIHRE FATFY HIE FoA Ay 2
A3} Fig. 63 2t}

A 2AZF 2T 5.57x10° CFU/gel 4L, #47]7ke]
AAATE FATo AAHORE F/h= ATFES BT
S8 1% A7 7hEEe 248x10° CFUR T2
H7FERT %9k, 4% F7kEol 3.98x10" CFU/ge.2 Y
Elgtth. AZ22F A7EE FolM 1% A7l S
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FFS FE FEFF| /M =] gEo R ddHEnh

12AZe] AAE ARS] FHTE dETH 1% H7t
o] Z+z}b 7.32x105, 6.45x10° CFU/gE A& & 713 &
o] Z7}It. 2%, 3% F7RES 247 4.95x10°, 2.83x10°
CFU/gE AZx 2% Bt} 371 FAE Uehsom, 4% 3
7S 8.61x10° CFU/gE JERStTH

194, 24412 3} Folls BE ABA gatelA =
7Vete ARS RYgon, xTd 1% HA7hro] 1.06x10°,
9.33x10° CFU/g2] FT5E AT 2%, 3%, 4% A7
© 74z} 5.91x10°, 4.76x10°, 1.05x10° CFU/g2 Tha Z7}
e A4S YEith

294, 48/ 7 = AZ AFHRE FEI) FUFehe A
35 Bk tjzTo] 3.38x10° CFU/gS B, 1% 3
7HEE 1.16%10° CFU/gl 8 thz73} B3 27} 42X
S BT 4% FH7kEol 1.57x10° CFU/gY] & 455 B
ATk 2, 3% H7HES ZHzE 8.44x10°, 5.35x10° CFU/gS
Ul £3) AA7|7to] BoldFE Hyleo] we A
Tt A HAESA o] dASHA FolEe e B
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Fig. 6. Changes of total cell count in Songgi Garaetieok

prepared with different percentages of pine inner bark powder

during storage at 30°C,
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7¥stdTh thzToll Al 1.39x10° CFU/gE 7HE B &4
$5 Byon 1% H7kES 1.24x10° CFU/gE Vel
2%, 3% HA7Fe 247t 3.62x10° CFU/gS} 2.51x107 CFU/g
S BT 4% H7RES 1.71x10° CFU/gS YRy H A
ANEE SoA M S AAAS BHAFATL
24U AA o] FZE)= polyphenols, pinexol, %19
polyphenol 2l &= Q1 biolflavonoids”} $Hr=o] Q)
= Je Fo] x3tEo] Jed o] ARES AT &
w4, F94 59 7158E 7 ASS & F AR
(Choi HD % 2007, Hong BJ 5 2008, Park BS 2009).
Kang SI(2010)= &Y% AlE Ao 48 ATl
Me vl terpine-4-ol> AR Uz 2Hgy
A2E FEAAZEA 7H8 s Fategor 2834 3
A 28-S 2ty ol Sk =3 AE] AH AR
2 HpolH 2, whEEol, FFo] 5 uAE AR oA, o
FAZIA 5o E4E zZeth a3y Sr7HEYe
e E o R AR By FEARG T4 g
o] A3EAS Aoz AtHE JlRuME AT
S AT =7 TRAFA12 22| APH AT
SORHERLE)  (Lee YG 2001)0] 7128 $7|H HEo|A=
21Fe] e g Wgo] AgHo] Aok «o] ¥
oy & HES HE 4R gy FFo] EAE Bl 4
of A7t Al 7|84 vEd =2 AR 2ohra 3k
do] HEE AsA] %= the ZolA 4]
of S AE 5 ATk ol Ax F71E Hulst
AR BEI|S ARSE EIE IS

_{

6) =X EA Ty}

3
ko
>
A
_l>~
i)
o
rlr
H
c
[¢]
B
:i
m
£
ofy
N,
N
)
18
1o

23 AAHQ M) % FEE A 3
thzTo] 1.092 7P YA UEsa, 2%,
3%, 4% A7k Z4H7) 3.15, 4.65, 6.32, 7.84% 7|
7Yool SU7VEFE Ao] eitkal Bristdlal, 2Hzte
BE ARAA FolHQl Aol BATHp<0.05). Han KY
& Yoon SJ(2007)2] ALAH A HIlF FItol ule}
Ay o] Ao] st Aol 22 oA

53 A== dUZ 3 A R de Eed A
A= AEE B4% Aot 1% 7Kl 6.96°.2 7}
A=A JEREAL, 4% A7 6.072 7 SA YER
o} = giz2TH 2%, 3% A7 24 6.52, 6.60,
6312 FZQl 2o)E IA HolAE Ett

2% AEE 7179 S AFUE 33 AAS o
LA ZEE HUIRE Adyo|t)h tixTo] 9.62E 7Y
=A Uebten, 7P e AL 8862 1% 7ol
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Table 7. Quantitative descriptive analysis score of Songgi Garaetteok with different amount of pine inner bark powder

Pine inner bark powder contents (%)

Control 1 2 3 4

Color 1.09+0.73°" 3.15£1.06° 4.65+1.15° 6.32+1.01° 7.84+1.05"
Moistness 6.52:+1.40™ 6.96:1.26° 6.60+1.13" 6.31+1.25% 6.07+1.51°

Chewiness 9.62+1.33"%% 8.86+1.33 8.93+1.58 8.91+1.42 8.87+1.50
Flavor 2.68+1.17° 3.63+1.20" 4.85+1.14° 6.05+1.43" 7.40+1.36"
Astringent taste 0.74+0.93° 2.23+1.19 3.54+1.45° 5.10+1.47° 6.85+1.58"
Aftertaste 2.29+0.86° 3.27+0.91 4.20+0.80° 5.46+1.02° 6.85+1.07°

) Mean+SD

: Not significant

*¢ Super scriptive letters in a row indicate significance at p<0.05 by Duncan’s multiple range test.

15 cm line scale, 1 weak <> 15 strong

ok 7 vl 2%, 3%, 4% H7FS Z+7F 8.93, 8.91, 8.87
2 {930 zol7F YElUA] At EAS A== 2
ol dwdel AFES A ke ol 7MY =4 e

=
W, SR P B 1% Hrbo] Buth 2T
1% HA7EE A3 2%, 3%, 4% A7 S SR

£ Holx| ett) ol el o7} AT} v A
FE BATHAhn GJ 2005).

Fr= detelA F7I7HEIES 53] AlojA 22 F7]
E UEYS o IZA ARE AEE H7ieE A3
th. 4% H7}rol 74002 7HE Hhom, thxo] 2.68
2 71 9A YERgT 1%, 2%, 3% JA7e 242 3.63,
4.85, 6.05= =AHR FVMEES BTk &7 Ut
T BT FEEE {93 ApolE EATHp<0.05).

gonke S77HES 1038 A A2 3 3§ HE
I FoA AR = uke HrheE Ajolt) tZTto] 0.74
2 7P A YElG s, $7182 1%, 2%, 3%, 4% H7F
o] Z¥Z} 223, 3.54, 5.10, 6.85% 47]9] H7}go] wol
ATE A FriEen, 28 As 1] foFd &
o7} AATHp<0.05). H282 F7]° EFH tannin
7HEHE AXAA ZEa e FEAde] R o, H
7Vego] ZUVEFE AelA AR E Ao BhE) o]
= AR A7 23t Ak tHKang YS 5 2007).

SrlE S717FEIEE 103] o3 i ARl & 32 A
Ae AEE HI7e Adfo|t). tjxTo] 2292 /Mg @
A Uebgth 1-4% A7kt 242 3.27, 4.20, 5.46, 6.85
2 4% 7ol M =A JEgen, BE AlE1He
oAl xpolE HATHp<0.05). 719 T3} uke ot
oA AAE ARG A & AAE A=V 9t o
=& o7 Yeltt Han KY & Yoon SJ(2007)2] 1)
Aol A AVt S7e wet gt AErt 718k
A} A= A4S 1y
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b $718E Akl Bess S71vteEe 4,
Fv, e w, FrloAs 4uA BAEAse O 5
AT E5T AEoh BT AR Aold Y 28
el 9L Wob Fwrt ARHE o= worH:

(2) AH|X} 7|5 (Preference acceptance test) ™7t

F718Y JAUbEEE 2Este Az SU17REe] &
Mz 7185 AL A= Table 85 2Tk A1 2% 7t
wol 5.928 71 A W b e, vEaet 4% A7t
T2 24z 2,799 3.222 7P WA et A==
A} F7)EEe Hrteo] F/METE WEe wWolA A,
AT ol AT ZrleRong Lr|Ruke] )]
2% oldd o Fr|7FiE ] Ado] o TRt O A
AWt METoA F719] H2 Mol 7P & 4dd 2%
HA7brol 78 =2 ATE Uehd Z10& Btk 1% F
b S717HE o] Ao mX|A] B3l 3-4%
A7kt BEE 2% A g 38 A3=r) vl
Aoz Jokdd)

Zu)E= 2% HAUbEo] 463% M & AFZEE UE
Wtk tizxwol] 2.82% 7P WA UEl o, 4% H7lr
0] 3.0782 208 B} AFZEE HYTh 1%, 3% A7}
T 27 330, 3918 YR o] BE ARA oAl
2ol & B ATHp<0.05).

A 2% 7o) 5.02E M Ho AEEE Ve
wou, g0z 3% kol 4192 E=A el
4% F7kre] 3252 7P w2 AEEE UEider o
ZTH 1% A7t Z47F 3.54, 3792 vl AERE
HA 2-3% A7FEe AEet RA ZoA AA A
5 T U FAE YIS 7188 Akl F71
ol wet AEet FREY dFosr Ae s
4 g e Fo= AdHh

ke 20, H7bro] 5.028 P L HEEE HYo
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Table 8, Preference acceptance test score of Songgi Garaetteok with different amount of pine inner bark powder

Pine inner bark powder contents (%)

Control 1 2 3 4
Color 2.79+1.14%" 4.02+1.54° 5.92+1.13 4.55+1.49° 3.2241.55¢
Flavor 2.82+0.77° 3.30+0.91° 4.63+1.17° 3.91+1.19° 3.07+1.38%
Texture 3.54+1.17% 3.79+1.20" 5.02+1.28" 4.19£1.20° 3.25+1.02¢
Taste 3.10£1.05° 3.50+1.11° 5.02+1.24° 3.61+1.13° 2.67+1.20°
Overall acceptability 3.0240.97° 3.86+1.38" 5.60+1.06° 4.01+1.21° 2.86+1.20°

Y Mean+SD
ad Superscriptive letters in a row indicate significance at p<0.05
7 point scale, 1 dislike < 7 like

H, o2 1%, 3% 7kl 2+ 3.50, 3.612 A
yUelgth gix27e 3108 YElhgton, 49% H7rEe
2672 7P G2 AEEE BT F7] HUbEel S7F
Grs S5 Hanty S| Fol| Jaks A v
S Ao Ad

AA AR 7EZEE 2% H7bEo] 5602 7MY =2 A
IEE YER oW, 1% H7HE 3% H7ktol 242} 3.86,
4018 TFS 02 2 H3EE RYT 7P 3 M3
S UET 3.02, 4% H7RE 2862 UERSTE Joo HS
5(2010)2] FAAHEA AFoME AuEZQ 7T EoA
20th, 30tH, 50th7} 7155 3HE 5 ulo] the =ARA
o} fFARSE 7S UElfo] ARkHRl V|ExE e V)
S o} AHAAVY At AS € F oL stk =
Ao E=&TE HUtEo] w2 A
o, ol AFSXT dHe] o 9 x50 30| H
= AAAF] HFHRES EoluAl ks 2Tl Uitk
7HA| o] ThE A¥ Sl vlste] Erhal dastdh o)y
gt Ade 717" BER AR 200 FHEolA
U Ha AFAe Aaske dHES 719 Hrisko)
o 2o Jgs Assts A4S Bk

71799 Zisx Hrhe A, FA), A7 g AdA
ARl 7|3 % T RE FRolA 2% Hrlzel 7P =4
H7HE QT 2% H7E AFH BAHRA A =TS
X3g BE A5} v £5% A5 M
1% A7 oo 2 A Ushon, o] v =&
oA FIAE FAE YERlT ¢ B2 BleAe
2% HA7hrE V1o ®2 A EoAe FAE B
o 7IAE &4 AFdME Ax, AN, SHAZNA T
HAEY FX5 HYd Ho 7 Kol AH|atE HE oA
23k Aol e AL ATseE ez yzEch
= AAA 71Exol A YR FstA &l F717eE e
e F8S] w2 5 Qe 2% kel /M B 7
EE

£ B Zlo= addr.

lo e o

oot
1 rlo
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by Duncan’s multiple range test.

B d7e $719 F8EE wolal, duijle] 71Ed
= L HATFEA 0%, 1%, 2%,

=
A% AFEHS AFF AT ohet Lo,
BT G Ate] BolAFE B,

AU, FAEE Golth 47 SR Beae 434

7 $3e Wt 122447 H9ke W A ESdh $7)
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