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Abstract

This study was performed to evaluate the quality characteristics of sausages after addition of lentil and Opuntia ficus-indica ethanol
extract. Seven sausages were prepared as follows : FO (control), F1 (5% lentils), F2 (5% lentils + 1% Opuntia ficus-indica), F3 (5%
lentils + 3% Opuntia ficus-indica), F4(10% lentils), F5 (10% lentils + 1% Opuntia ficus-indica), and F6 (10% lentils + 3% Opuntia
ficus-indica). Addition of lentils increase dietary fiber and starch in sausage while lowering fat content. Starch is used in manufacturing
sausage to stabilize and increase viscosity. Opuntia ficus-indica contains dietary fibers and therefore addition of it to sausage increases
dietary fiber, much like lentil addition. Lightness decreased and yellowness increased in all treatments. Redness was lowered by lentil
addition but enhanced by addition of Opuntia ficus-indica. Redness in F3 and F5 were similar with control. But, F5 was more similar
with control in all colors. Addition of lentil and Opuntia ficus-indica improved texture in hardness, springiness, gumminess, and
chewiness. In sensory evaluation, color was lowered but taste was heightened by adding lentil and Opuntia ficus-indica extract. From
results of this study, we could conclude that addition of mixture of lentil and Opuntia ficus-indica made sausage low in fat, with high in
dietary fibers and starch. In addition, texture was increased and taste was better. F5 had the most similar color to control. We found out
the optimal amounts of the two ingredients, lentil and Opuntia ficus- indica extract, were 10% and 1%, respectively.
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Baik BK 2008). &3}, 7hAo] st wd|e,
FHE, Ao, HIE, F71dS 1% et
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¥{(GonzaLlez Z & PeLrez E 2002) 5ol th3l A7}
S olFa low AF] A& AHe FES o83
S AE(Agil R 5 2013), 2=23}AE|(Zhao YH & 2005) &
o] AL ¥ A2AA FY STFEF A& AAHEE
ATk

AR Az AREEE obEAE 2 FE EA ¢
A3l Clostridium botulinum®] 37 A, En|3ki Akg)
H 2 A T AHAA JTH A EG=EE
nitrosamine= P33l ThEF 4AdFH Al methemoglobin®¥ &
35 F48 Yo7t a d=(Ham HI 5 2003) 43
¢l 9&% 9t} Lee KT $(2005)9 A2y o] uwp=s
AR JESE obEAtE e AFolRE HATES 1
A o QA FafishkA] 2 Aew WREJIOL Lee
SM(2013)2] AT A= Gul LH|ARE] 2]FokA] &
S = QRICE ‘HER, FE T AFHIE
olgtal st s HTs st ofAE S tiAIE]
A3 AT=E FefA, Aok, AEAA A4, EFEE,
=, AMAaF, HALF § AALA S g AT
(Chung HJ & Noh KL 2000, Lee SJ & 2000, Kim SM
S 2001, Lee YC & 2002, Cho HS 5 2007, Boo HO &
2011)7} &@o] o]FolHth olgjd HMALA= F=E 4
3}28 Zk= phenolic acid, flavonoids, anthocyanine,
tannins, lignans, catechin 52 O X3sla U= A=
o]thPark SY & Chin KB 2007).

WA 2= Enkg AN Opuntia ficus-indica var. saboten)
o] dujE betainol2tE FHE AA HAE A 7714,
HIEH, o]+ So] T53 A&E2 &l K Shin
DH & Lee YW 2005). 53] Z2]#= 3~5%, SotH o]
T 1~1.5%F rstal o] AdelAs 48 & g
o 71d& g3t A 7]eg YERH(Shin DH &
Lee YW 2005) 3+ 2 3H;kst&3a(Paik SK & 1999,
Chung HJ 2000, Kim SH -5 2002, Kim HN & 2005) 5
o] e Ao HIHUM ojHy Mdzxes YL H
7164 AEe v AFd val o et dew
A betain A7} QPFEITHL SelA Al 8 )4 2
F 22 FE3 28T 0R M} S B0 B
QItk Jeh} Wdze] He AaE 247 S 471F
Foll ©]8¢ A7 Jin SK 5(2011)°] Widzx B 4
AR Gkl M, 227 Fo| S4UNE Z33
AF 910 Agl o] FoiAA ehgith Aol f, F714, ul
B So] @ol FREe] glo] $5% J154e e
WA E DA o] &3tk 7ol ol Zlojal H
Wx7) ZE= betain MAE AAXS] ML Gl & 7o
2 HeY.

GaA, B AT E AL} MRS Agala 22
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AEL £k %(Seoul, Korea)ollAl EF4HS Fuj3}%
o WAz 201434 AGE A=A vHE (e,
Korea)oll A 743ke] Shin EH 5(2011)] A7 ZA3}e] wh
2} 70% ethanol(Samchun Chemicals, Gyeonggi-do, Korea)
B 24ANZE FAst FEsI o 5 & o st 7t
PE=S AAE] 20 brixE WFEATE 2AIA] A x|
a3l HAa7]= SK Z4HNonsan, Korea)ollAl Fg1t
of Apeteke] thet JFFE HAsler] 9l Huigk &
H s AAT T 10%e] Ads Hx B4tk A
7HE2 A AT (HanJusalt Co. Ltd, Ulsan, Korea), ¢}
AP} EF(General Chemicals, Parsippany, NJ, USA), 4t
%(Aditya Birla Chemicals, Mumbai, India), 74| UEF
(Lactoprot Deutschland Gmbh, Kaltenkirchen, German), Tl
T (Archer Daniels Midland, Chicago, IL, USA), L-o}
22T 2B AW} EF(Zhejiang Jiangshan Chemical Co. Ltd.,
Shanghai, China), ¥l“d8TS Corp., Seoul, Korea), L-25
EHM}EE(CJ Cheiljedang Corp., Incheon, Korea), H}O]
L 3 4ko}o] Z|(CT Cheiljedang Corp., Incheon, Korea)E A}
83Tt
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o) ALY wdz ojge FEES EFW AR )
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ST AR AZe] Iub oz AMEEHE ol E
F 0.15% 713 AL 23 F0), =5 thal g 599}
Mdz ek FE2ES 0%, 1%, 3% J7FeE A8 T(Fl,
F2, F3)3 A9 10%S} Mdx dee FE25 0%, 1%,
3%Z H7F3F A BT(F4, F5, FO)O.2 7% A5E A% 3}
Atk Ade] AR lste] Ao Yels AR e
< FRIs] H8l vz 2 ZE AR HES HUls)
2| ekskt). AE-L ulg] 80°CollA 208 Ax|gjste] Fnls}
R ;A= =HA FALE AW silent cutter(EF20,
Crypto peerless, Halifax, England)E ©]-83} 8 mm =]
2 2% & A" A oA Bt BEe 4

Axd, FIMIES, ABY Sol WHES 13 £t
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Table 1, Formula of sample sausages with different levels of lentil and Qpuntia ficus-indica extract

Ingredients Treatment

FO F1 F2 F3 F4 F5 F6

Pork ham meat (w/w%) 70 65 65 65 60 60 60
Pork back fat (w/w%) 10 10 10 10 10 10 10
Lentil bean (w/w%) - 5 5 5 10 10 10

Opuntia ficus-indica ethanol extract (v/v%) - 0 1 3 0 1 3

Sodium nitrite (w/w%) 0.15 - - - - - -
Cold water (v/v%) 15.04 15.19 14.19 12.19 15.19 14.19 12.19
Food additives (w/w%) 4.81 4.81 4.81 4.81 4.81 4.81 4.81
Total 100 100 100 100 100 100 100

TR ZAMS AOACH(2005)0) Wt F2& Ax 7

Moz ZAWL diethyl-ether FEHOE F3lATH =

2 micro Kjeldahl®, &332 550°Ce] 2% 3|3}

, 2= 14 s oe s 247 2)1E-FH (Korean Food

and Drug Administration 2008)°ll we} g&FstH om B+
33] WHE Adste] Hgs TSkt

4. MolMe

aAA 9] 2o)df- = AOACH(2005)0 whet =84 2]
ol et B84 Aol For Flint AlF 1 gol
MES/TRIS €+%-8-94(0.05 M MES, 0.05 M TRIS, 24°Col|
Al pH 82) 40 mLE 7Fstal mpkste] FE3] 24HAR)
< YWEA o-amylase 50 uLE 7FFTE 95°C water bath
(HQ-DWI11, Coretech, Gyeonggi-do, Korea)ollA 40&3t
WHKE 3 225 60°CE Y311 protease 100 uLE ¥l
30837F WESEAYE 1 % 0.561 N HCl £<(Daejung
Chemicals & Metals Co. Ltd, Gyeonggi-do, Korea) 5 mL

7Fstd pHE 4.0~4.72 ZA3}3L amyloglucosidase
0 pLE 93 3083 wHkslgith v f2EE Yo
Fe TollES oA a4dE & AEE A
b3 ZAHE 70°Ce] E 10 mLE 23] A F AF gL
Hof] X1 ZkA= TFA] 90% ethanol¥} acetone2] <=
2 Z}2F 15 mLY 23] AlHZ & FAE S
o] ZhapFell A ZhALS] Bt Thild S Zhsle] B
4 Aol S TEad A 22 Aol 90%
ethanol 200 mLE 7}3Fal 60°CollA] 1A13F B2t X5t

3

lo & o oo &

AHAES NI FREE Yol FFAR feElodx
712 o33 & ZAR= 90% ethanold acetone®] <O F
Z¥ZF 15 mLE 23] A|Hg & FAE SA3AT. o] %

Aol zbAbe] BR ekt GRS gete] 84 A

HAE-L - AAA] AlgH(Korean Industrial Standard H
3101 2014)& ©o]&st ZAsATh AR 5 goll 8%
KOH 40 mLE 7}8kal 90~100°C =& “oll A 3087t 7}
d F yzhste] YAEE]7I(VS-5500, Vision Scientific Co.
Ltd., Gyeonggi-do Korea)Z 2|3ttt 45 S wg
4% KOHS®} 50% ethanol 8402 23] AH o] &
HE]al S/ 200 mLE ¥=th FA=el 2.5% HCI 200
mLE 718l Fe =3ENA 15083 7rds - W34
3kl 10% NaOHZ F313t3ith o] & 5 mLE F 3] &4l
l(Daejung Chemicals & Metals Co. Ltd, Gyeonggi-do,
Korea) 10 mL} S/ 15 mLE 78] 283 £ &
Y5t SAE-E 8% (Daejung Chemicals & Metals Co.
Ltd, Gyeonggi-do, Korea) 10 mL9} 2 N Z4HDaejung
Chemicals & Metals Co. Ltd, Gyeonggi-do, Korea) 10 mL
£ 7¥ete] S 0.05 N HJMUEF o2 A
B3 gho= 38 WEsle] ST,

_14.49%(b—1t) X 0.9
S

b: ENE| AHE EQ34NIEF AH]ZHmL)
f |3 EEF factor
t: BEAIYol An)E B3 MIER AH|FHmL)

s: N EHEHg)
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FE 3 cmE A 7t S 3 omd dREE £
Q1 3IRE HAll 3 A AAEAH. 7H dERHE 9]
£3F] A(color), BHaroma), “htaste), Z7H(texture), XA
2191 7]Z % (overall acceptability)S 3 7}5+5 (1 4-11-$-
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10. SHEAM

Ay B8 SpSS ZZI(IBM SPSS statistics 20,
Chicago, IL, USA)E ©] &35}y HF+RFHAE 2E3}
Ao M WMdx Hrle wE FEAEALY W=
Aux] BEAHEAMo® HEetPal, p<0.05 F=olA
Duncan's multiple range testE ©]-&3to] AEZFY] 794
= AAsA
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sheke] Abol7t ARTh =a JheFo] Jpt e Al &
(20.24%)°1aL 7HE w2 AL AHE|(42.38%) oloH
ZAY o] Mg e A2 B(0.74%), 7MY =2 A
2 ME)(17.60%) ©lA. 7F T2 247 T2 3.52%~
4.62%Z FAEAT T3 Lee S 5(2013) AHF 2 F
B Fo Aol i o] 24.20%~29.28%FF B8
o} #@EE Moon HK S5(2011)2] AToA ol sl
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Table 2, Proximate compositions and minerals of lentil and
Opuntia ficus-indica

Samples

Parameters Lentil p Siz;;z’i ’

Moisture (w/w%)  10.42+0.28" 12.37+1.35

Crude protein (Ww/w%) 26.81+0.17  4.51+0.89

] Crude fat (w/w%) 0.57+0.03  10.88+1.04
cl: :;;Zztzn Crude ash (wiw%)  2.45:0.04  8.33+0.65
Crude fiber (w/w%) 14.83£0.96  2.18+0.10

Dietary fiber (g/100 g) 34.08+2.63  23.58+1.22

Starch (wW/w%) 30.51+0.06 -

Na (mg/100 g) 29.84+3.91 133.23+2.39
Mineral K (mg/100 g) 462.39+3.07 1,348+18.92
Ca (mg/100 g) 26.40+3.60 1,125+18.38

Mg (mg/100 g) 67.42+1.05 520+3.01

Y All values are MeantSD (n=3).
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o @3tk 2F, viavls 9 4% FUI8EL WY B2
o Wid o] B @3k Han GH 5(2003)°] 73 i
Aazlel dEol fle FrIEERTE wikth =3,
Wdzel S Aoldfe ARG AT adx
ol = 23.58%2] Aol df7l 8 FrEol AT
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of we WY 2oldF, Byl BowA Hun
Ze Mz TEe AARe FFEA AR 2 of
299 S A7HEC] hsl £A % AL 2 9l
Arflel §7E F2AY F U 24 Ax U8
448 Ao naAn,

2. AAX|S| YHHYE

Agy) hdx oeke FEE2 YUt v&S GEsh
Az AAA ] I 34 Hi= Table 37 ZTh
TS OiETo] 5229%c°len #:YE 5% FIES
49.25~51.75%°]3L #AE 10% HA7HES 47.01~48.28%=
Ueldo] AlY H7teF S7bol wet aAA] e e
At g e FESHEH10.42%)0] AAIX] 9
TR st ZAE Yl ZAo® Hlth AR %
oz} zA e thxe) WY 5% H7VEHE, F2, F3)7t
A o)Ak AR WY 10% Hrlrol A 2ae {4
F7HE Holal ZAWE oA HAE BT &AA 9
2o 22 Wdx e g ¥FEs HolA
gt 23|72 FEF A E AT 1] o4
ztolE Uepilon aAgy Wdx Hrieo] Mg W
F6 7} 238 o] 1.47%=2 7FY =93 tjx72] =
32 FFol 1.30%= 7P Wkt AEd Widxo =
3 FEFol HA 7Y 3R 0.8~1.2%(Han GH
& 2003) BTk sob H7EF Skl o8 9ge e

3. 2AX|e] MRE

AR ] AFEe 29 Ao dRE Yo 34
stgom =4 A= Table 494 2}k Ag Whdzxo]
T3 H7tel o 249 Aoldf BT R (F0)el
Hlel A H7HE S7H5%, 10%)°l et fFolakE vEt
WATHp<0.05). A& tZ2T(1.13%)°ll Hls] Ad 5%
HA7VES 1.77~1.83%, Y 10% HA7HFS 3.54~3.67%=
Y HrbE St et 1o e BTl
5% FH7FWolA Wiz Hrle 246 FEFe FYAt
5 Hol|X| oty AWE 10% H7FuelA Wdx 3% 3
Ve AsENE o 244 g% §93 SUME
Bk Aol tixTo] 5.56%cIReH Y 5% 3
7hEE 8.35-9.64%, HE 10% H7HES 14.86~15.86% %
Y Hrlge] BerE Aol FEFE Boldth =

Table 4, Fibers and starch of sausages with different levels of
lentil and Qpuntia ficus-indica ethanol extract

Components
Samples Crude fiber Dietary fiber
%) (&/100g) Starch

FO 1.13£0.09""? 5.56+0.30¢ 0.93+0.05°
F1 1.77+0.08° 8.35+0.33" 3.1540.11°
F2 1.75+0.04° 8.86+0.14° 3.19+0.17°
F3 1.83+0.07° 9.64+0.38" 3.2240.19°
F4 3.54+0.09° 14.86£0.23° 4.61£0.09°
F5 3.51£0.03° 15.47+0.25° 4.68£0.11°
F6 3.67+0.04° 15.86+0.22° 4.72+0.15°

D All values are Mean+SD (n=3).
) *£ Values with different letters within a column differ signifi-
cantly (p<0.05).

Table 3, Proximate compositions of sausages with different levels of lentil and Qpuntia ficus-indica ethanol extract

Components (%)

Samples ; ; "

Moisture Crude protein Crude lipid Crude ash
FO 52.29+0.54*% 17.57+0.15" 14.85+0.06" 1.30+0.02°
F1 49.25+0.52° 17.77+0.15° 14.74+0.14° 1.34+0.02%
F2 50.43+0.36" 17.8140.14° 14.88+0.08" 1.35+0.02°
F3 51.75+0.55" 17.83+0.08" 14.84+0.07 1.40£0.01°
F4 47.01+0.87" 18.27+0.23" 13.43+0.10° 1.43+0.03"
F5 47.74+0.46% 18.29+0.17" 13.40+0.13° 1.43+0.02
F6 48.28+0.38% 18.51+0.13" 13.48+0.14° 1.47+0.02°

D All values are Mean+SD (n=3).

2) af,

: Values with different letters within a column differ significantly (»p<0.05).
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FE AL SHEHA= Table 59 2ok dlEzT9
UEF $H5593.22 mg/100 g)oll HIs] ALY 5%, 10%7}F
A7HA aAA Y HEF 2 534.79 mg/100 g, 563.90
mg/100 g S & fox2 Kot Ady wdxrs &3
A7V F3, F5, F6o] UYEF TS Wdzxo 9 F
Z1BE0 2 & dEzTRT foF /e YRt
Z vtovls e AR udzrt ke A
o] 3teFo] sttt thxTe] 23547 mg/100
g)ol vl AE 5% 7kt Zg 8.32~11.04 mg/100
go BRI Y 10% H7H-2 9.43~13.88 mg/100 g=
HAoh vadES &7 49 21.20 mg/100 golH
e 5% H7hES 33.20~58.30 mg/100 g2, #AE 10% 3
7H-E 44.48~64.52 mg/100 g& RJTh ZFL =zl
Hlal 2 5% H7krelAe Aastda Y 10% H7t
ol AE Z7F3ET) Table 2004 HE nie}l Zo] #Y
o PR ZFol 7P wokow Midx duje] F
714 FFE Lee YC 5(1997), Shin EH 5(2011)2] X1
of o] ZFo] 7 W& Z o8 Hol MY widxo]
F7148o] AAIAe] e HH AR AAXIT AT
A 715 A B4AQ 7712 AdelA A=A
7] Wl =57, 7, olullF, AMi Ad 5 B AFE

oA AHZF ol FoiHok st % Zg, vivle 2

=]

L=
©

L

Table 5, Mineral contents of sausages with different levels of lentil and Qpuntia ficus-indica ethanol extract

Components (mg/100 g)

Samples
Na Ca K Mg
FO 593.22+13.07"Y% 5.47+0.07° 77.1240.54° 21.20+0.50¢
F1 534.79+21.49° 8.32+0.14° 47.58+0.49° 33.20+2.01"
F2 558.96+22.51% 9.61+0.06° 52.33+0.60" 46.53+1.34
F3 620.72+11.26™ 11.04+0.21° 53.65+0.21 58.30+2.83"
F4 563.90427.21¢ 9.43+0.25° 95.93+0.03" 44.48+1.48°
F5 607.54+23.72% 11.18+0.37° 97.46+0.27° 53.19£0.79°
F6 634.21420.84° 13.88+0.31° 122.1342.15° 64.52+2.00°

D" All values are Mean+SD (n=3).

2 *% Values with different letters within a column differ significantly (p<0.05).
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ARE7] A& FIIER Aolg Fal SE3] AFE o ok Sof AT fo07 FIHE BATHp<0.05). £AIA] 9
& 3R] YL olthBae YK & Cho MS 2008, The AT}t 71 w2 AL A Wdx o] M =
Korean Nutrition Society 2010). 213 A ZA42] FAk= S Fo(HAE 10% + WMdZ 3%) oAU For= A9}
7HAE @7Vl oA T2l tigk JHR= A F5HE, 2ol IANET 7P Fobxlal %W Bl 7P o] Fe
BLEH o7t Avtal & & Uk wEkA o] e F A vz 71EET) v Ao o dHE. AAIA] Y
8 FUAE o] 52 99y Wdxs THES F7) A7k A8 Wiz FANY|E TAATA, =
2 F9Y AFOE ol§ 7ted ZoE ATET Az 7] o S7FE Btk I8y ANEE Y 7R QlSiA
s fAe & =&l 2 F 7l 2 7HATL uig- & AMe7E AStE AL, WA FJ7E et FHE BEA
g Aoz FAdHtPark MH 5 2011). o wEbA AAIR L] HA = dAgHTE Whd o] 9%
FFol O FA vEET iidx B JUEsE AR

6. AA|X|Q Mz (Jin SK 5 2011)¢] BV Wdx Hrlgo] F7istel o
A3} Mdz Arlo] WE 2R FHAE =x4  oF RoRHA AAaEe FARTL STl st 2
= Table 60 UERRGITH ol Fo) thy] AL 7} A7AAe}t FABIAT obFAESE 0.15%E 7R

-

(5%, 10%)= FRE7]e} Ao goj 7tag nygn  WETEFO)FH ANEZF FA 22 F3(RIE 5% + 4d

BT o Gojx Zr1= U dg B 2712 Z 3%)F F5(AE 10% + Wd % 3%)°] o F5 7} F3
uoh FEW7E B GAES} Gola gizzd o v}
7hE AgE Btk

Table 6, Color determination of sausages with different levels

of lentil and Qpuntia ficus-indica ethanol extract 7. ANX|el M

Samples Hunter's color value ] _/,\_f\] =] 9] %Tg% AT, gEbA A, A4, RIS
L (lightness) a (redness) b (yellowness) ZA3st9 o =HZA3= Table 73 Z2Th t 7ol H|F]

FO 68.75+0.17°"  10.27+0.25° 6.57+0.29" AE (5%, 10%) A7l= A%, a84, AXe 2715 1y

Fl 64.05+0.18° 8.16+0.12" 7.67+0.32° ow, ;@Y 5% HAZFAFD vl Wdzx SHHT7(F2,

F2 63.93+0.25° 8.87+0.28° 8.87+0.20° F3)9 AE, ©8€4, dA4S Fefart gl A8

F3 59.7740.47° 10.30+0.20° 11.10+£0.30° Az 3% HZRAE3)ANA FelAbE BT AE 10%

F4 63.07£0.32° 9.37+0.30° 9.23+0.15° A7VF4) Ol ws) WMdzx EHTIES, F6)ol AEe)

F5 61.31+0.35° 10.56:0.22° 9.97+0.12° HIAAEL F6 oA FoxE Ea 82 Foxt 8l

F6 581040447 13.07:038°  13.9740.12° Aor ©@Hge fFoF gdags Bk dizel v

Aezel A%, Aol R AL Al FHE AR
Y All values are Mean=SD (n=3). 1elwe] A=, Aol S7kst A dell g =
2) af,

: Values with different letters within a column differ signi- of ¢t Aeg Rol X=d oFe] A= Hi(Han
ficantly (p<0.05). JS & Lee SM 2014)2] 9&3} nrix 2 ddo] i3

Table 7. Texture profile analysis for sausages with different levels of lentil and Qpuntia ficus-indica ethanol extract

Textural parametersz)

Samples 3
HA (kg/em?) SP (%) CO (%) GU (kg) CH (kg)
FO 3.66+0.22¢"Y 0.82+0.02° 0.55+0.02° 2.22+0.22° 1.40£0.11°
F1 4.27+0.12° 0.86+0.05™ 0.50+0.02° 2.47+0.15 1.87£0.14*
F2 4.28+0.14° 0.85+0.03™ 0.48+0.04™ 2.49+0.09" 1.89+0.37*
F3 4.09+0.12° 0.84+0.02™ 0.43+0.02 2.42+0.08" 1.49+0.03™
F4 4.92+0.10° 0.92+0.04" 0.5120.04° 2.7240.19° 1.99+0.36"
F5 5.00£0.15" 0.89+0.03"™ 0.45+0.03% 2.66+0.14 1.83£0.20°
F6 4.7240.12 0.85+0.03™ 0.44+0.03% 2.60+0.16" 1.75+0.30®

D All values are Mean+SD (n=5).
? Parameters: HA=Hardness, SP=Springiness, CO=Cohesiveness, GU=Gumminess, CH=Chewiness

? **. Values with different letters within a column differ significantly (p<0.05).
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Table 8, Acceptance for sausages with different levels of lentil and Qountia ficus-indica ethanol extract

i Attributes”
amples
P Color Aroma Taste Texture Overall acceptability
FO 5.7£1.0°% 5.2+1.1 5.240.6™ 5.7+0.8 5.24+0.7%
F1 4.940.9" 5.5+1.0 5.440.6™ 6.0+0.8 4.9+1.0°
F2 5.240.8" 5.4+1.1 5.3+0.7" 5.740.9 5.240.9%®
F3 5.6+1.0° 5.120.9 4.8+0.8" 5.5+1.0 5.6+0.8"
F4 5.240.9® 55412 5.7+0.9* 5.5+1.0 5.6+0.9"
F5 5.240.9® 55412 5.7+0.9* 5.5+1.0 5.6+0.9"
F6 4.5+0.9" 5.1£1.0 5.120.9® 5.4+0.7 4.6+0.5"

D All values are Mean+SD (n=3).

2 Very poor 1, Moderate poor 2, Poor 3, Moderate 4, Good 5, Moderate good 6, Very good 7.

3) ab,

A E 2 weke)A) A 317 A 43 (2015)

Values with different letters within a column differ significantly (p<0.05).
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