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A Study on Quality Characteristics of Jeungpyeon with Added Rubus coreanus Miquel

Jin Joo Choi and Bong Hee Seo

Dept. of Culinary & Food Service Management, Sejong University, Seoul 143-747, Korea

Abstract

This study sought to develop a healthier type of jeungpyeon, or Korean rice cake, by adding Korean black raspberry powder
(Rubus coreanus). The moisture content, color, volume, symmetry, uniformity, texture, and sensory quality characteristics were
evaluated in order to determine the optimal amount of raspberry powder to add to rice flour in order to get the best-tasting,
healthiest food. We substituted 0.5%, 1.0%, 1.5% and 2.0% of rice flour with Rubus coreanus powder and mixed 3%, 6%,
9% and 12% Rubus coreanus concentrate with water to make dough. The result was stored for up to 48 hours at 20°C, and
then evaluated. Jeungpyun with Rubus coreanus powder and Rubus coreanus concentrate had the right flavor, color, fermen-
tation, and taste, compared to the other groups. Consequently, in overall acceptability, the highly rated Rubus coreanus
powder-PW(1.5%) and Rubus coreanus concentrate - BA (6%) will be the most desirable.
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BE 2} B7](Rubus coreanus Miquel)= 71| ZH(Rosaceae)
"h"ﬂ'ﬂ(Rubus) %ol &3ln], BExlo] gole 1Al e sl
A B2 (). HEH), olkzAle] fsol s, A=t
5, f8CER, MRS A 5Tk sto] @ol o] &5 o]

(W1 718k 2000), EB-EAHE 2 50~1,000 m A< 42H7]
% PA A Grizd] S3ke tREr2 ddele
2 69 244 9459 A% dujz 5aEd] o gHn
Utk B skt (Yoon et al 2002).
dufell= gshE, f714h HER B, HIEH C, 77

R} A28, Felsls, GEACk] Frotel, LR S
A HEAE skl 4o e 6 meon Do

of dex dEste] Bash, ARE- A= o AW U
Ftha 71550 Slo] vkt 7154 Edol s AR A
2ttt B8k tHAhn DK 1998). & ol @xe A3 2
= B Ay &4 S30 ZI3HKim et al 2005), A3} 3¢
ool th3t &¥kJeon et al 2009), FLZ EIHYang er al
2007), T2EFH|EZ, BY tdulolzx oA, Alex4d
EIH(Kwon et al 2006) 52 EEA} dgloby] &~2(Sung &
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Lee 2009), -2} A2](Yu et al 2008), H-FA} FH(Han &
Kim 2007), 5-%2} 872 E(Lee & Hwang 2006), H--A} A
719(Cho et al 2006)5°] Hi% il At}

Aol FE whlA e W3l -8 prolamin¥ glutelin®]]
HA = gluten Gl o7 wiEol ﬂﬂxﬂé AF-8-5HA]
3 ARk AR AlFS AlESE A2 H OiE%TUr
He] A5+ gluten®] I glol= ™ i}
wolw gle] B AFezAel A7
3 B33t K Park MJ 1998). FEgt ‘q—%
o &x7b mP3 Be A F 417
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1999), AE5He] Tl B 7 o] #3F AT (Lee e al 1985),
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Table 1. Formulas for preparation of Jeung-pyun with
Rubus coreanus Miquel

Ingredients (g)

Sample  Replaced  Rice  Takju Water Sugar

ratio flour (2) (mL) (2)
Control 0 100 30 30 15
PW (0.5%) 0.5 99.5 30 30 15
PW (1.0%) 1.0 99.0 30 30 15
PW (1.5%) 1.5 98.5 30 30 15
PW (2.0%) 2.0 98.0 30 30 15
BA (3%) 0.9 100 30 29.1 15
BA (6%) 1.8 100 30 28.2 15
BA (9%) 2.7 100 30 273 15
BA (12%) 3.6 100 30 264 15

Y Control (0%) : Jeung-pyun added with none bokbunja astringent
paste.
: Jeung-pyun added with bokbunja powder (0.5%).
: Jeung-pyun added with bokbunja powder (1.0%).
: Jeung-pyun added with bokbunja powder (1.5%).
: Jeung-pyun added with bokbunja powder (2.0%).
Jeung-pyun added with bokbunja astringent paste (3%).
BA (6%) : Jeung-pyun added with bokbunja astringent paste (6%).
BA (9%) : Jeung-pyun added with bokbunja astringent paste (9%).
BA (12%) : Jeung-pyun added with bokbunja astringent paste (12%).

PW (0.5%)
PW (1.0%)
PW (1.5%)
PW (2.0%)
BA (3%) :

FF 20 mLE 7hsle] 24w 917} °Brix 0~45%91 F=A|
(Atago digital refractometer PR-101 Tokyo, Japan)E ©]-8-3}
o] 33] WHE SAete] 1 Figte s YeRiIth

82 SH A= MEA(CR-300 series Minolta Co.,
Japan) & AMg-3sted S8, 7t A]E.OJ L), a(Z4)
%), b(FAE)E 33] HHaoto] ﬁ7g 3 & Hagre s el

Qo ojul AFE-H calibration plate= L#to] 94.50, agte]
30.32, bgte] 31.930]Att.

4) 21|, iz, #dM =3
Rzl Zwe Tﬁi(volume) 27 (symmetry), L7
(uniformity)0ﬂ EH?'S]— Z] = AACC method 10-91% %

—‘?«%: FHo7 ﬂa} ks DP“H & Etoll A9} E—% EABEAL,
ZAREZ CE, AS CAlo]E BE, C9} EAlO]|S DE FAlsh
a7 AL T ol B 5] v 2e o
Alxkstsict
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53] (volume) =B+ C+D
A A (symmetry) =2C -B-D
<4 (uniformity) = B~ D

g2 Lot flato] Az 2
THE A 24987 ABLEE 20CE SAAIT|HA
Texture Analyser(Lloyd Instruments Co Ltd.,UK)E ©]-8-3}<]

92 548 233k

Polished rice
! — ’ Soaking rice for 8 hr |
| Milling ‘
! — ’ Sieving (40 mesh) |

| Mixed with rice powder ‘

Bokbunja astringent paste
(3%, 6%, 9%, 12%)
-
Bokbunja powder
| (0.5%, 1.0%, 1.5%, 2.0%)
- Adding salt, sugar,
water and takju
Kneading
l
Ist Fermentation at 35T
for 3hr (in inqubator)
l
Mixing(50 times) ‘
l
2nd Fermentation at 35T
for 1 hr (in inqubator)
} — ’ Making up in the frame

| Mixing(50 times) ‘
|

| Steaming for 20 min ‘

l

Steaming for throughly
cook for 10 min

|

Jeung-pyun

Fig. 1. Preparation procedure of Jeung-pyun.

JokAlo} gtk ikt

7 & (hardness), -3-%1%J(cohesiveness), B2 4](springiness), %
314 (chewiness), -2H4d (adhesiveness) S 2tz 33] =7 5]
FAAE stk oW Texture Analyse®] 7% 22712 Table
29} 2t}

=% A}2= NEXYGEN Plus Material Test and Data Analy-
sis Software(Lloyd Instruments Co Ltd., UK)E ©]-&3}o] £

BEA SH] B5AAKA I 2000 4 AIEE AE

@ The 1417 A3 F 2A9l 2 Agelglon, AEtetn
gt 2 2ol 49ee AT 159 BeHAl &
goz Agsle] 4Pl BAF A R #5H 4
228 3 QARES W FAN F AEA] Fs 54
& @ mgsa doka YAEE J5E BARES A
Fe PR 04 V1% AEdos FARATA ¢ )
$ ek, 59 B, 0 : ul$ Eoh

sy} 2ol 7k Agleld 33 W 20 e A7 skl
s HAR= SPSS 12.0 for window ZZ 13 (Park ef al 2004)<
AFgsio] BAAE Bglon], 7 AR ke Aol A
(ANOVA)3} Duncan's multiple range test= 7z} A& 7Fe]
AL 5% oAl A8k

1

552 s FESE 5323+ Table 33 2k

SHo| AMES iAol SRR 32.7%0]%aL tx
9.03%°]R o, HEA} EHo A= PW(1.5%)7} 55.23

AR 7ol frel 49l Aol gl Ao

Table 2. Measurement condition for texture analyser

Measurement Condition
Test speed 100 mm/min
Trigger 0.005 kef
Sample height 20 mm
Sample width 45 mm
Sample compressed 35%
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ettt w50S Ak BEak SN
61.86°% 714 =& ghe vhehich oleje Al
+ BFotx Hrkeol vz vla FREe Ukt
AHPark et al 2003)°] ZZ=n}E] T AH(Kang et al 2006)
7} fAke AT AT Ve 2] A AR 55
o] H7hgo] AT FRIFE B VEIThE A7HKo
et al 2008)9] -9 dolg A7 AFE Ve

2. pH ¥ =&
B8 28 B8 595 AR B S3e] pH

2 g% =% Z3E= Table 494 2o}

22 SHe] pHE tZ7e] 5772 71 =4 YeEhge
HEZ BdS Hrle FollAe PW0.5%)7 5.072 =
A= Fholl Fo ARl Afo]E (p<0.001)
< 718 S9e] pHE BAG3%)©]
4.76, BA(12%)7} 4. %5‘: b sEode] Hrlee] Botbd
FE U s 1Y E‘r enat FE Hrto] H2TE
pH7} SEXTHChong HS 1998)= A9 B2} =29}, 991
o] H7teFo]l 255 pHe HolxA] 22kt ol9]e] nAE
o] H2jo] AA|E]o] thE w5 ] Aol olAAl |
th= A94(Cho er al 2006)3 FAHSE AT A2 HTh

BE2} ZH o] GEE Controle] 2770|114, B-EA} -
< H71E PWQR.0%)E 3.500.2 =& 3e Btk 523

Table 3. Moisture contents of Jeung-pyun with Rubus co-
reanus Miquel

Sample Moisture contents (%)
Control 59.03+0.16"
PW (0.5%) 53.83+0.87°
PW (1.0%) 55.17+0.81°
PW (1.5%) 55.23+7.79"
PW (2.0%) 55.05+0.32"
F-value 0.937
Control 59.03+0.16®
BA (3%) 49.92+0.18"
BA (6%) 54.70+1.63%
BA (9%) 53.86+12.807
BA (12%) 61.86+1.64°

F-value 1.644

D MeantS.D. " p<0.05, " p<0.01, " p<0.001.

#7° Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

el @3t AT 55

Table 4. Change in pH and Brix of Jeung-pyun with Ru-
bus coreanus Miquel

Sample pH °Brix(%)
Control 5.77+0.01¢ 2.77+0.06"
PW (0.5%) 5.0740.01° 3.03+0.06"
PW (1.0%) 5.04+0.01° 3.33+0.06°
PW (1.5%) 5.02+0.01° 3.47+0.06°
PW (2.0%) 4.98+0.00° 3.50:£0.00°

F-value 4,972.150™" 110.375™
Control 5.77+0.01° 2.77+0.06"
BA (3%) 4.7620.03" 3.30+0.00°
BA (6%) 4.72+0.01¢ 3.53+0.06°
BA (9%) 4.60+0.01° 3.57+0.12°
BA (12%) 4.52+0.01° 3.7340.12°

F-value 3,746.726" 90.929™

D Mean£S.D. " p<0.05, " p<0.01, " p<0.001.

#7¢ Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

ZdS 2718 FollME BA(12%) TE7F 37382 71
. WO Uﬂl A& Ztell fFe1A]1 Aol & vEh

o} F59le] Hrhge] F71E &

3. Mz
ek e A 54 Ay Table 594 2t
EaAh s3] Ao W Uehlls BEDL)#E W

o] 67.540|] a1, EiEA} de] Huteo] ST E HEE
.50 = YElen,

= BA(12%)7} 37.632.2 7}
7 e ghs Yehfo] AlE3tel] o)Al AfelE B thp<
0.001). o]&3F 3= A3 A74(Kang et al 2006, Park MJ
2007, Shin & Lee 2004, Yoo & Shim 2006) 52| 79} &
AR BekE Yeblltt. 582 SH 9] A e(a) kS e
o] -1.830|9lom, BEA} EHe| Hrbe] Skt wet
PW(0.5%), 0.68141 PW(2.0%), 2.98% Z713l3 on, B2z}
TEY ] H7FE wek BAG3%), 6.24°14 BA(9%), 10.599]
£ IS Btk BREAe Hrleko] ZbskEE 3Rl (b)
e Z7ksle] PW(1.5%)7F 14.652 714 =gken, B84} &
o] 4= BAO%)7t 24002 A YERgTh 7 AR

ol frol& #bo] & UERY 21 (p<0.001), o]2] gt A= Al

A4 (Yoo & Shim 2006, Shim et al 2000, Park MJ 2007)

o::' r“ J{Nt
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4. BE, ChEY, FAY 5
R ZR Rolsh 134, FAYe] 57 A Ta-

ble 63} 2t}
F3)(volume)= T
6372 71 =gkom 714 Lk
441010tk o] HEX A
< Fuhe vEld Zo2 AR 7l {9 4< ato]E UE
Wtk (p<0.01). th3 A (symmetry)S B2z} Eike] 3 7}ako]
DolAfE o ks 1Y om, PW(2.0%)7} 0.162-2 713
voton HEZ} 2o AL% BA(12%)7F 0218 713
whe kS UERTE ol& £9l9] 37| Hold s R
o} AL Zolxthke A7K(Shim et al 2000)9} 2] 7}
F= H7Fet SHung er al 2004)°] AR AT 2HE
EpATh Zheige] S Wskgo] S T sl B
2 7% #sk&o] =4 YERdThE Yoo & Shim(2006)2] 4
TollA FFYe] HrleFo] Frteta R o] FolEo]
2L A7 Z2ns vepd ez A€k 7YX (uni-
formity)& 0.09~0.20°.2 BBz} 7}5} 2 S Hrlet =
Ao A ZZEe] o)Al Aol & YehlA] ekttt =ake] A
7] W2 AT Fdded Wb §lithe Park MJ

9] 7% 541 VERI AL, BA(3%)7H
2 3he VR 31 BA(12%)7F
T Hrle] SUMETFF U

Table 5. Color value of Jeung-pyun with Rubus coreanus
Miquel

Hunter's color value

Sample L N "
Control 67.54£0.56°  —1.83+0.02° 2.12+0.02°
PW (0.5%)  59.12+1.36° 0.68£0.05°  10.06+0.34°
PW (1.0%)  55.26+0.65° 172£0.11°  12.62+£0.29°
PW (1.5%)  55.91+0.96° 2.68£0.04°  14.65£0.25°
PW (2.0%)  54.50+1.16° 2.98£0.07°  13.79+0.28°

F-value 109.555™ 2,815269™  1,156.028"™
Control 67.54£0.56°  —1.83+0.02° 2.12+0.02°
BA (3%) 54.68+0.37° 6.24+0.07° 1.87+0.04
BA (6%) 45.36+1.26° 7.88+0.10° 2.35+0.07
BA (9%) 40.09+1.40° 10.59+0.63° 2.40+0.18™
BA (12%) 37.63+0.10° 9.5240.37¢ 2.1940.12%

F-value 447.599™" 670.414™ 12.262™

Y MeantS.D. * p<0.05 ™ p<0.01 ™" p<0.001

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

oMok frEiEsa

:m
=43

Table 6. The volume, symmetry and uniformity of Jeung-
pyun prepared with different ratio of Rubus coreanus Miquel

Sample Volume Symmetry Uniformity
Control 5.41+0.46" 0.21+0.02° 0.090.02°
PW (0.5%)  5.51x0.29° 0.21£0.02° 0.09:+£0.02°
PW (1.0%)  5.1120.34° 0.21£0.02° 0.09:+0.02°
PW (1.5%)  5.81+0.51° 0.21£0.02° 0.09:+0.02°
PW (2.0%)  5.36+0.12° 0.16+0.03° 0.20+0.13°

F-value 1.407 2.560 1.766
Control 5.41+0.46° 0.21£0.02° 0.09+0.02°
BA (3%) 6.37+0.19° 0.33+0.14° 0.16+0.11°
BA (6%) 5.47+0.76" 0.33+0.23° 0.09+0.02°
BA (9%) 5.10+0.17® 0.22+0.03° 0.09+0.01°
BA (12%)  4.41x0.17° 0.210.02° 0.09:+0.02°

F-value 8.530™ 0.830 1.093

D Mean£S.D. " p<0.05, " p<0.01, " p<0.001.

#7° Means in a column by different superscripts are significantly
different at 5% significance level by Duncan's multiple range test.

(1998)9] A7t FL3 A AAES YERT

5 748 Z& &4

HEA}L S A2g A5 A59 20T 1, 29 &
ot AAshHA =33 A= Table 73 o)

Az Z3Fo] ZX(hardness)t HETo] 2571.299] e
vetdlon, BEap Ee] Hrhde] MR AEe =
o}z PW(2.0%)7} 3616.01 2 7} =& 3kS Bk 7F Al=
ol fro] ARl Aol & VFEFATHp<0.05). #1747 13ko] Hoid
FE 4 AREY Are FAHoR FUlsle] Alx 24

Aol PW(2.0%)7} 3833.922 71 =7 Ul 5524 5
S HA7RrME AEs S718 e, BA(12%)7F 3,215.17
2 71 B S Yent) old@ Ak mxnls A
718t SH(Kang et al 2006), S-EA H7} D719 (Cho et al
2006), A< 718 ZSH(Shim e al 2000)3 FAFSF A
A3 e,
5% (cohesiveness)> A= & 0.37~0472] 7S UEH
o™ BA(12%)7} 0472 7V &2 %}‘g HIoh AF &
Z%WHOH SR Az ATl Hlste] W e Hle
BA(9%)7} 03002 71 e SHAS Bt o= ;<47}
Hl%ﬂl w2 o) Z7F gl Kim & Lee(2002)2] -+<}
BB A7} /\47]\351(Ch0 et al 2006), BEx} 2tFo 2w
(Kwon et al 2004)°] A7} FAFS A7 AFE JERATE
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Table 7. Texture properties of Jeung-pyun with Rubus coreanus Miquel during storage at 20T

Storage time (hour)

Texture properties

0 24 48
Control 2,571.29+767.74° 3,461.21£527.05° 3,586.30+105.87%
PW (0.5%) 2,491.41£325.88° 2,776.78+89.14° 3,313.97+97 40°
PW (1.0%) 3,026.80+54.68 3,299.29+87.60° 3,404.21+117.23
PW (1.5%), 3,374.76+150.82° 3,453.64+138.45° 3,556.32+336.95%
PW (2.0%) 3,616.01+188.29" 3,763.27+178.44° 3,833.92426.47°
Hardness F-value 4.657 6.347" 3.984°
(kgf) Control 2,571.29+767.74% 3,461.21£527.05° 3,586.30£105.87°
BA (3%) 2,024.00£762.81° 2,172.14+471.66° 2,671.38+375.08"
BA (6%) 2,553.96+232.70° 2,646.90+22 83" 2,753.51+498.39°
BA (9%) 3,119.76+134.36° 3,361.16+166.46° 3,590.12+85.65°
BA (12%) 3,215.17+145.56° 3,572.36£70.23b° 3,685.96+31.81°
F-value 2.777 11.419” 9.176™
Control 0.37+0.13" 0.35+0.06" 0.35+0.03°
PW (0.5%) 0.4620.01° 0.40£0.02° 0.36+0.04°
PW (1.0%) 0.44+0.12° 0.40+0.04° 0.35+0.01°
PW (1.5%) 0.43+0.02° 0.38:0.02° 0.33+0.03*
PW (2.0%) 0.43%0.00° 0.370.02° 0.31+0.05*
Cohesive- F-value 0.605 1.050 1.068
ness Control 0.37+0.13° 0.35+0.06™ 0.350.03%
BA (3%) 0.40+0.01° 0.40+0.02° 0.37+0.03°
BA (6%) 0.39+0.01° 0.34+0.03" 0.3240.04%
BA (9%) 0.37+0.02° 0.34+0.01% 0.30+0.01°
BA (12%) 0.47+0.09" 0.32:0.02° 0.31+0.01°
F-value 0.160 2.551 3316
Control 0.68+0.22° 0.77+0.05° 0.65+0.07*
PW (0.5%) 0.79+0.02° 0.66:0.16™ 0.66+0.06°
PW (1.0%) 0.74+0.02° 0.65+0.01%° 0.62+0.09*
PW (1.5%) 0.7420.04° 0.64+0.01%° 0.60-+0.04*
PW (2.0%) 0.74+0.05° 0.61:£0.03" 0.53+0.07*
Springi- F-value 0.417 1.925 1.485
ness Control 0.68+0.22° 0.77+0.05° 0.65£0.07°
BA (3%) 0.68+0.01° 0.660.04* 0.64+0.04*
BA (6%) 0.7120.01° 0.68+0.09°° 0.67+0.04*
BA (9%) 0.75+0.02° 0.68+0.02" 0.65+0.04*
BA (12%) 0.78+0.01° 0.77+0.06° 0.7620.10°

F-value 0.607 2.961 1.729
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Table 7. Continued

By
=
N

% 3] Kook fLiE it

Storage time (hour)

Texture properties

0 24 48

Control 4.47£1.72" 6.99+2.57° 3.44+1.51°
PW (0.5%) 591+1.18° 6.34+1.11% 6.5140.29°
PW (1.0%) 4.27+0.62" 4.54+0.48% 4.83+0.13°
PW (1.5%) 3.60+0.28" 4.4140.10® 4.59+0.18"
PW (2.0%) 3.36+0.52° 3.6740.09° 3.97+0.17%

Chewi- F-value 2.875 3.649" 8.321"
ness Control 4.47£1.72" 6.99+2.57" 3.44+1.51°
BA (3%) 3.2440.66° 5.13+0.57° 5.49+0.33"
BA (6%) 4.89+0.88° 5.98+0.95° 6.35+117°
BA (9%) 5.3140.38° 6.2142.50° 6.42+0.09"
BA (12%) 5.28+1.35° 6.66+3.16 6.690.50°

F-value 1.768 0314 6.607"
Control 0.17£0.01° 0.00£0.00° 0.87+1.51°
PW (0.5%) 0.2120.06° 0.10£0.08" 0.04+0.04*
PW (1.0%) 0.15+0.04° 0.09:0.03° 0.040.04*
PW (1.5%) 0.13£0.05° 0.06+0.01%° 0.00-£0.00°
PW (2.0%) 0.13+0.03" 0.06+0.01%° 0.00-£0.00°"

Adhesive- F-value 1.473 3371 0.956
ness Control 0.17+0.01® 0.00:£0.00° 0.87+1.51°
BA (3%) 0.10+0.06" 0.09+0.01° 0.01:£0.02°
BA (6%) 0.16+0.06" 0.140.02° 0.05+0.09°
BA (9%) 0.17£0.02° 0.14+0.01° 0.05+0.04*
BA (12%) 0.22+0.06° 0.20+0.01¢ 0.11+0.17*

F-value 2.890 171.900™ 0.870

sk

D MeantS.D. * p<0.05, " p<0.01, " p<0.001.

24 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 8. Sensory characteristics of Jeung-pyun with Rubus coreanus Miquel

Sample Color Flavor Taste Chewiness Overall acceptability
Control 4.07+0.88" 5.13+0.83" 427+1.10° 5.87+0.92° 4.80+0.86"
PW (0.5%) 4.87+1.06" 4.80£0.94° 5.20:0.94° 6.00+1.00° 547+1.19°
PW (1.0%) 5.47+1.13° 5.07+1.10° 5.80+1.26° 6.27+0.80° 6.33+0.98°
PW (1.5%) 6.67+1.35° 6.67+0.82" 7.13£1.13° 7.27+1.53% 7.20£0.94°
PW (2.0%) 6.47+0.52° 6.13+0.74° 5.67+1.11° 6.80£157® 6.47+1.46™

F-value 16.979™ 11.955™ 13.102" 3.514" 10669
Control 4.07+0.88° 5.13+0.83" 427+1.10° 5.87+0.92° 4.80+0.86"
BA (3%) 5.40+0.83° 5.93+1.53%® 5.80+1.15° 6.87+0.83° 6.40+1.12%
BA (6%) 7.00+1.46° 6.47+1.13° 7.27+1.28° 7.07+1.33° 7.20+1.08°
BA (9%) 6.93+0.80° 6.20+1.15° 7.13+1.13¢ 5.1340.92° 6.87+1.13%
BA (12%) 6.47+0.52° 5.73+0.96™ 5.80+1.01° 5.67£1.80° 6.00+1.46°

F-value 25.681"" 2.940" 17.304™ 6.842™" 9.887""

D MeantS.D. " p<0.05, " p<0.001.

*7¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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