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The Quality Characteristics of Sulgidduk Prepared with
Green Tea or Rosemary Powder

So-Young Gwon and BoKyung Moon'
Department of Foods and Nutrition, Chung-Ang University

Abstract

The purpose of this research was to improve the quality of Sulgidduk by additions of green tea or rosemary powder to
enhance its functiona properties and antimicrobial effects. The green tea or rosemary powders were added to the
Sulgidduk at different levels (1 or 3%), and color values, textural characteristics, sensory qualities, pH vaues, and acetic
acid values were evaluated. With higher amounts of green tea or rosemary powder, the L-values of samples decreased
and a-and b-values increased. Texture profile analyses indicated that hardness was significantly different among al the
samples. The sensory evaluation results showed that the 1% addition of green tea or rosemary powder did not cause sig-
nificant differences in overall acceptability, flavor, or taste. During storage, pH values decreased in all groups and the
control group showed the lowest value. Acetic acid values increased during storage and the control group showed the
highest value in the last stage of storage. Finaly, the L- and a-values of samples did not change significantly during

storage.
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Table 1. Formula for Sulgidduk prepared with green tea or ro-
semary powder (9
Materials i
Sampl o pgllvijeer GF:;.T d;ea Rszg:y Water Sugar Salt
Control 200 - - 25 20 2
GT1 198 2 - 25 20 2
GT3 194 6 - 25 20 2
RM1 198 - 2 25 20 2
RM3 194 - 6 25 20 2
Y Control : 100% rice powder

GT1 : 99% rice powder with green tea powder(1%)
GT3 : 97% rice powder with green tea powder(3%)
RM1 : 99% rice powder with rosemary powder(1%)
RM3 : 97% rice powder with rosemary powder(3%)

Polished Rice
! Soaked rice for 5hrs.

Draining for 30 min.

1

Milling
U

Sieving (20 mesh)
U

Mixing with sugar, salt,
water and herbs

{

Sieving (40 mesh)
{

Steaming for 20 min.

Fig. 1. Flow chart of Sulgidduk added with green tea or rose-
mary.
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(3) P R=4 _f_xél

AE= 3x3x2 cmE AHE A5 ¥ XA (Hun-
terlab, Ultrascan pro, USA)E AR8sld HE(L, lightness),
A% (a, redness), A5 (b, ydlowness)S 33] HHE =4
st Fgks TEIATHCIE S 5 2004).

@) 71AA ZAAbel 2]t texture 74

g% Texture Andyzer(Stable Micro Systems, TX.
HDi, UK)ZS o]&3la] Table 29} 2 A4 2 hite
compression testE 33| WHE SAst] PHZOE AT
ANge FA= 25 mmE 3t AEE EREIAS W o
o] force distance curveZF-E A27|H TPA(Texture Pro-
file Andysi9E o] 83t 714 (hardness), -2 (adhesi-
veness), B2 AJ(springiness), -3/ (cohesiveness), 2H4d
(gumminess) % 4314 (chewiness) S SA 3 THYoo KM
= 2005).
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Wk il AU Sy F 202

af —‘Z—%f\lﬂ = ix}ﬂ i_ﬂ}al 7}EE 7}°F°4 Zﬂ_%?}
Alge] ti3ll A(color), FH(flavor), SHtaste), 27 H(texture),
Ak A o] =Z(mouthfed) B A1 7] S =(Overall

Table 2. Instrumentd conditions of texture andyzer for Sulgidduk

Measurement Condition
Graph type TPA
Probe Cylinder probe 20
Force threshold 100 g
Speed 2.0 mm/sec
Pre test speed 5.0 mm/sec
Post test speed 10.0 mm/sec
Distance 40%
Time 3.00 sec

a4 E2.2) 75151 7) 4] 252 7] 25 (2009)

preference) S 74 HA=HOoZE TASIFOH 13w
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A71H& 25 g¥ 438 FHFH | AZste] AHuo R
A3t F room temperature(22+2°C) incubatoroll A 6%

BAsHAA pH, 4b=, Az sl 45ttt

27|99 XME7|zZtof

s PH

1) pH =%

pHE 22427C incubatoroll Al 6Y43E A7dstHAl 24X
uith AlE 10 goll 10818 SRS ¥l A=ollA 30Xt
WRFgE O, 20w%F dAlEe st e pH meter
(Thermo) 2 =7 3}HTtHCho EJ 5, 2006).

(2) 7(42-1/\].1: iz-]

AOAC(1984)°ll we} 22+2°C incubatoroll A 6
SHHA 247 7tmlgE AR 10 goll 10Wie] EHFE ¥
AgoA 3023t W ok, 30EXE A4lwelst] A
AAS 001 N NaOHE F3} A3t 4w 489
NaOH<e] o= Al4k2le] ule} acetic acid(mg/100 g)=
FAEFA T

64t A%

x 100

NaOHZE 3 (ml) < 0.6
=]

ZAH=(mg/100g) = REE:

2C incubatorol| Al 6€3F A7stH Al 244 7katct Al
S5 Z43Ih 3x3x2 cmE A2 AR BHE A%}
Al(Hunterlab, Ultrascan pro, USA)S AF8-3Fe] w (L,
lightness), A4 %(a, redness), 3 %(b, yellowness)E 3
3 WHE =A43le] HEe Tl EE 5 2004).

4) SAXz|

ATl AYAF= SPSS (Statistics Package for the So-
cial Science, Ver. 12.0 for Window) program2 ©]-&3&}o]
EA Agste] Bty RE 23 33 uEAFE s
stpom HEA whHog Wy TFEHFzR 9 BAHRLA
55 A2 Duncand] tHEE9] A% (Duncan's mul-
tiple range test)S ©]-&3dt] o)A AAE AAsHAT
(Duncan DB 1995).
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Table 3. The proximate composition of green tea and rosemary

w2} 9 2k 1S WUk 7)ge) BS54y 153

Table 4. The proximate composition of Sulgidduk added with

powder (%) green tea or rosemary powder (%)
Classification Classification
Moisture Crudg C:_rqde Ash 2 Moisture Crude proteinCrude lipid  Ash
Sample protein lipid Sample

Green Tea 13.32+0.32Y 23.36+0.84 10.66+0.84 5.10+0.18
7.35+0.30 5.69+0.22 29.01+1.26 7.61+0.46
Y All values are meantSD.

Rosemary

+« Table 37 2Tt ZA7FFe] RS 13.32%, =T
& 23.36%, AL 10.66%, 3|E-2] S 510%= L}
ERstth. o] Kim DH(2003)9] dATollAl Sap7kee] gyt
AR Aol FARRE AES Belth

2znig]o] RIS 7350, 2T 3RS 5.69%,
ZAE 29.01%, 3]E-8 7.61%E UEsT ol9f e
A= AFAHEFE(2000) N4 22epE7MEe] R &=
ol gl i) sk fARSE AR Holn AW g
< 15.8%¢°l HIs|A A YERT

2, H7|Ho| UdtdE

=2k g 2zrie] 7HEE 47 1%, 3% HUbske] A=
gk Arige] Ut E-S B3 A= Table 49 2t
A7|H o] RIS 39.320E Vet ExtEE A
7F3F Ar)w el S=Rslako 38.80~40.06%% 2Ty
oAl Atole fIdTh SA R H7bo] 3%l A71He)

=2 s B F Jded o= Kwon

MY 5(1996)°] ATollA Z27HFe] H7teol S7td
5 AHv|e] FRgEo] Bolxthe AFAadel fAkg
AEs Both E=ulg] 7MRE AR A9 R
2o 37.77~3887%E THETol Hls] WA velton
o] Kang SH 5(2006)2] ol Z=rlelE FH7lgkel
we} R fAshs A fARE 295 YeRdh

A7 1w o] okl ek 424%E VENGA, SR
1%, 3%ES A7V A 472t 4.47%, 4.75%, 2=rkE] 7}
F 1%, 3%E H7Ve A9 47t 4.66%, 4.70%= e
ot Zak 9 22ukg] 7HRe] HrbEFe] s 2o
Ao ghgFo] Frishe Aol YEhgor, 7 AlEzte
oAl zpo]E Btk HONG HJ 5(1999%)& 7H
22 H7VE A7|"ol A xR B4 2ok dheko)
Uelstor sx7k5e] o] s 2uwde] &
ol F7RIE T st B Ao Aet fAg 2
= 24k

A71g el ZA S 021%F oM, 52ATE 1%,
NS 7S A9 22 0.33%, 0.39%, 2=uk] 7HE 1%
£ H71e 7% 0.38%, 22ukE] 715 3%E ke 3¢
0.63%A . AL ) nR AR 2 W B2
ntg] 7S H7EE AlselA =AM FEFe]l H%a,
HArbgo] &5 A o] &2 AFES BATh

=

_l

Control ~ 39.32+3.072"° 4.24+0.01° 0.21+0.06* 0.59+0.02%
GT 1 38.80+2.64 4.47+0.02° 0.33+0.06° 0.61+0.06®
GT 3 40.06+2.32 4.75+0.03° 0.39+0.04° 0.66+0.02*
RM 1  37.77+064 4.66+0.02° 0.38+0.03° 0.62+0.06®
RM 3 3887+2.12  4.70+0.02° 0.63+0.07° 0.69+0.05"
F-value 0.81 300.20%*  24.06** 3.32

Y Refer to the legend in Table 1.

2 All values are mean+S.D.

¥ Values within a different superscripts with a column are signifi-
cant for each groups by Duncan's multiple range test (p<0.05).

NS Not significant

A7|He] s BstEe 059%0]1 HAFE 1%, 3%
2718 A9 0.61%, 0.66%, ==vtE] 7FHE 1%, 3% A
7k 739 0.62%, 0. 69%Jth =32} 2 Z=ulg] M7kt
o] TRt =2 IEIFS HYou AR F9
ARl zol= (AT

3. A7|Ho| M

23 g 2z2ekg] 7HRE HUleke] Alxg ArEs 1
AZE g & =A% Aeo] Aul= Table 59 2T

WX (lightness) & UEM = LS tixTo] 921302
7P =9kal, S2EE 1%, 3% H7bEe]l ZHzE 79.30,
7121, E=nlg] 71RE 1%, 3% A7 86.72, 80.02%
2 9 2zulg] 7HRe] Hrhee] FETE wolbx
a1, A= Zhell foAQl Zfol& Btk o] Kang SH &
(2006)] ATlA Z=rkE] HIlbEgo] V1TSS S
HE7t Yolxl= A fFARE s Hols Aot

A% (redness) & UEME agts dlxTo] -0.78E2 o
Eltyl, =37 1%, 3% H7e ZH2E -1.09, -1.119]
3, 22ukE] 7HE 1%, 3% H7ES -043, 0.08Z tix
T 53 HUREE fFolAQl Abole fllern 2x=nlE
3% HA7hEe foFos = yehgth mxpbE Bug
= 220k 7S 7RIS W agtel o Sk A
&S BYT)

P = (yellowness) S YEFH= bate izl 8542
71 GA JERG T, =271 1%, 3% H7bEe 7hzh
15.93, 19.210]3, 2Z0}e] 7} 1%, 3% H7}ES 95
10.62% UEhY =271 3% H7bro] 7P 2 g
Uepdlon =5x71E HrktddlAe fdd zbolEs
Ao 2zuty] HrhrelAe fFoFd zhelrt giddoh
ol Kim 19} Park GS(1998)9] HatEt X7l dws}
A7E AFollA UV SV E ATt ST

e RTet §AE A7E o

&

o
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Table 5. Hunter's color value of Sulgidduk added with green tea or rosemary powder

1)
CIaS:srirf]Fcl::Ii)on Control GT 1 GT 3 RM 1 RM 3 F-vaue
L 92.13+0.819% 79.30+4.11° 71.29+554° 86.72+1.84° 80.02+2.11° 1803.35+*
a -0.78+0.06% -1.09+0.39% -1.11+0.61° -0.43+0.06” 0.08+0.13° 235.03**
b 8.54+1.15% 15.93+2.97° 19.2142.21° 9.58+2.25% 10.62+2.26* 671.69%*
dE 92.53+0.71° 80.96+3.50° 73.91+4.83" 87.28+1.61° 80.76+1.84° 1399.68**

Y Refer to the legend in Table 1.
2 All values are meantSD.

9 Values within a different superscripts are significant in a row by Duncan's multiple range test (p<0.05).

4, 7|AX HAtoll 2lst texture £

=21 9 220k 7HRE VRS A9 Z1AE A
Akl 23t texturee] SHZA3= Table 63 2t

7 % (Hardness) = thz*o] 11.91 glemolal, = 7H
1%, 3% Z7}ro]l 24zt 7.39 glem?’, 8.73 gle o2 T %
ol HlE| AE7F fojHom vty 2xule] JHE 1%,
3% H7bte 747+ 11.68 glem?, 1212 glem’E 273
AR @ Bk SApRE VR Ari"e A
SR A wet "o AxrE At Kim
¢} Park GS(1998)9] [} Eo-dr A9 2 A7y o
o FARRE AE Btk 2xzuiE] 71RE JA7RE A
7189 A9 2=ulglE H71e SH(Kang SH 5 2006)
o] ATt A} o] Friake] FMESE ALTt 71
shs AgS B

214 (adheciveness) ol A= thzwto] -28.19 golil, =
2b 7FHF 1%, 3% F7ktol 247 -24.69 g, -1361 g, 2=
nhe] 7R 1%, 3% M7kt 2t -2300 g, -10.67 g= 7t
AEZE FoHQl Aol gle ZoE YEelgith

e A (springiness) ol A+ T o] 0.46%°]3L, =3} 7}
F 1%, 3% F7krol 42 0.49%, 0.27%, E=rke] 71
1% H7Fol 0.96%, ==nte] 715 3% H7Fro] 0.53%
o7 ®xulg] 1% H7krel 7P w2 @S vEdla A
7hFo] FVETE ' do] TAdhe AYE ROy
ZF A8 fro ]l ztelE fliTh

5714 (cohesiveness)2 thz°| 0.68%, =2t 7HF 1%,
3% FH7hro]l ZH2: 0.65%, 0.77%, E2rte] 7HE 1%, 3%
A7WES 42 0.76%, 0.61%= ZF A =7Ee] ol el 2}
ol At

724 (gumminess) ol A= tixTo] 8.14g, =3 7HE 1%,
3% H7hro] Z+2; 480 g, 6.67 g, 220k 7 1%, 3%
7o 27} 890 g, 7.39 g= 3} MRS 1% HUE
7199 o] dizwy 22uke] Ykl vlsl &
oHoz e AHEgS HYnh

4134 (chewiness) ol Al &= tZo] 388 g, Sk 71
1%, 3% A7}rol 247 2.37 g, 160 g, 220k 7HE 1%,
3% FHA7kES Z47F 238 g, 1.60 go& thxTto] 7 &
e BAA FoFogE Aol HolA| gttt
o] Ades FTFAE o Ar|Hol| 3 I 2=zl
3% FE7HA A7NeE 73 g, v, JARA, A

dolle 2 Fe MAA @e AR AAHAT

oo i

5. A7|"H9o| BSHAL

=3 gl 22nle] 7heE Arkek A9 e A
= Table 77 2t

A(colonoll e 7Z=e thzo] 5004, HX7HE
1%, 3% FH7kro] Z47F 4453, 5558, 2202 1%, 3%
A7 47F 4007, 336H R SATIREE 3% WS
A7wel NEErt foHos s wgon 2xnig

Table 6. Texture characteristics of Sulgidduk added with green tea or rosemary powder

Clgfii)on Control GT 1 GT 3 RM 1 RM 3 F-value
Hardness (g/cm?) 11.91+1.58% 7.39+1.07% 8.73+0.23" 11.68+0.42° 12.12+1.43° 7.04*
Adhesiveness (g) -28.19+18.45° -24.69+22.82° -13.61+67.64° -23.00+9.98% -10.67+32.27° 0.13
Springiness (%) 0.46+0.24° 0.49+0.07* 0.27+0.19° 0.96+0.71° 0.53+0.26" 117
Cohesiveness (%) 0.68+0.02 0.65+0.00° 0.77+0.22* 0.76+0.13* 0.61+0.07% 1.01
Gumminess (g) 8.14+0.99" 4.80+0.71 6.67+1.78" 8.90+1.84° 7.39+1.62% 2.52

Chewiness (g) 3.88+2.39" 2.37+0.70° 1.60+0.81 2.38+0.70° 1.60+0.51 1.35

Y Refer to the legend in Table 1.
2 All values are mean+S.D.

¥ Values within a different superscripts are significant in a row by Duncan's multiple range test (p<0.05).
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Table 7. Sensory evauations of Sulgidduk added with green tea or rosemary powder

D
CIZ?F;ion Control GT 1 GT 3 RM 1 RM 3 F-value
Color 5.00£1.477" 4.45+1.85%° 5.55+1.42° 4.09+1.11%* 3.36£1.34% 3.62
Flavor 4.45+1.21N° 5.00+1.22 4.23+1.38 4.50+1.36 4.68+1.31 2.09
Taste 5.23+1.08° 4.45+0.93° 4.05+1.63* 4.45+1.21% 3.77+1.33 0.67
Texture 5.45+0.82N° 4.32+1.79 4.14+1.47 5.05+1.08 4.64+1.73 1.55
Mouthfeel 5.50+0.83° 4.45+1.49% 4.45+1.06% 5.18+0.87% 459+1.11° 2.36
Overdl Preference 5.23+0.75° 4.41+1.36% 4.14+1.47° 4.95+1.13% 3.86+1.10° 2,55+

Y Refer to the legend in Table 1.
A1 values are meantSD.

9 Values within a different superscripts are significant in a row by Duncan's multiple range test (p<0.05).

NS Not significant

7HRE 3% AN AV|He] r|sxrt s 9HAl uE
Wt & (flavor)oll thEt 7S5+ thxao| 4457, =
A7HE 1%, 3% H7hrol ZHzt 5.093, 4.23%H, E=nltg
1%, 3% 72 2447 4507, 46802 Hapel 22
g Ui 27199 7t SAHE 3% S Al
QEtal "zl vlE] 7|EErt Edot foFl A
ol Itk Sitagte)oll Wigt 7| &5 & tZTo] 5234,
S27HE 1%, 3% H7hrol 247t 4457, 4054, =20}
g 1%, 3% FA7lte ZH2; 4.45%, 3.77H 2 YERiTH
SR 3% H7brd 22ekE] 7HE 3% HUkAlA
tiztoll Hlg) frojH o R 7557t WA UERsth 53
4 2zutE] 1% H7RAe BT g2 £993<

zpo|7F YRR ghtt) gl A (texture)e] ¢ tl =T

o] 54570 T I £ HIIE WMo} A|ETH &
o]ARl zpoli= HolA| syt). 1y H3b HUkE A
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Table 8. Changes of pH in Sulgidduk added with green tea or rosemary powder during the storage at room temperature (22+2°C)

D

Sts’;rgz'zme control GT 1 GT 3 RM 1 RM 3 F-value
0 day 6.62+0.017° 6.44+0.08%, 6.30+0.06% 6.610.20° 6.50+0.01%4 5.22*
1 day 6.560.03% 6.38+0.03% 6.20+0.03% 6.59+0.07° 6.45+0.05°A¢ 36.41%*
2 day 6.50+0.02% 6.43+0.04% 6.25+0.01% 6.65+0.03% 6.54+0.02° 80.70%*
3 day 6.35+0.04° 6.37+0.15° 6.20+0.06% 6.58+0.02° 6.51+0.03°5 11.36**
4 day 6.03+0.05% 6.37+0.03°A 6.25+0.01° 6.61+0.05°% 6.49+0.02%¢ 117.18**
5 day 5.21+0.36% 6.08+0.06% 5.94+0.0% 6.44+0.04% 6.47+0.01% 29.04**
6 day 453+0.11% 5.79+0.15°% 5.76+0.09°% 6.18+0.03% 6.21+0.09° 135.70%*

Y Refer to the legend in Table 1.
2 All values are meantSD.

a~e

A~D

means with different letters within a row are significantly different(p<0.05), determined by Duncan's multiple range test.
means with different letters within a column are significantly different(p<0.05), determined by Duncan's multiple range test.
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Table 9. Changes of titrated acidity in Sulgidduk added with green tea or rosemary powder during the storage at room tem-

perature (22+27C) (mg/100g)
1)
Storazzmt?:r?;( day) control GT 1 GT 3 RM 1 RM 3 F-value
0 7.5+0.42°% 11.1+2.12%, 24.0+0.85%¢ 19.8+3.3%8 13.5+0.42° 25.96**
1 10.2+0.00%8 13.4+1.24°, 23.0+1.83% 20.4+2.16"A5 18.0+1.20% 27.89%*
2 11.0+0.92% 16.4+1.83% 26.6+1.51%¢ 17.4+1.59 20.4+2.16°co 35.90+*
3 15.2+0.92° 16.6+1.51%% 27.2+1.93% 18.6+1.59% 21.2+1.8% 26.40%*
4 25.4+2.71% 17.0+0.69% 26.0+1.39%¢ 20.0+0.69A5 23.240.91%¢ 19.52+*
5 36.0+1.20% 18.2+0.92% 30.4+0.35% 22.4+0.92%¢ 25.4+0.91% 176.80**
6 46.6+1.50% 31.40+1.50° 35.8+1.50 24.6+1.03%¢ 27.8+0.92°% 120.56**

Y Refer to the legend in Table 1.
2 All values are mean+S.D.

a~e

A~F
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means with different letters within a row are significantly different(p<0.05), determined by Duncan's multiple range test.
means with different letters within a colomn are significantly different(p<0.05), determined by Duncan's multiple range test.
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Table 10. Hunter's color value of Sulgidduk added with green tea or rosemary powder during the storage at room temperature

(2242°C)
Sample”
Classification (day) Control GM 1 GM 3 RM 1 RM 3
0 92.13+0.81%%, 79.30+4.11° 71.29+5.54% 86.72+1.84°% 80.02+2.11°
1 92.91+0.41% 82.43+1.10°% 73.42+1.82% 87.45+0.78% 81.16+0.24"A5¢c
2 92.80+0.74°% 82.11+0.76° 74.01+0.19% 87.100.62% 80.93+0.68"A8c
L 3 92.87+0.75% 81.19+1.20% 71.02+0.84% 87.02+1.46% 82.40+1.33%¢
4 92.82+0.21°% 82.68+0.68% 73.29+0.97% 86.430.37% 80.28+1.24%5
5 92.27+0.37% 83.06+0.36% 74.19+1.73% 86.41+0.74% 79.15+1.22%
6 93.18+0.31% 83.41+0.54°% 75.15+1.20% 88.67+1.40% 83.05+1.29°%
F-value 117 0.15 0.24 0.39 2,79
0 -0.78+0.06%, -1.09+0.3%%s -1.11+0.61% -0.43+0.06° 0.08+0.13%
1 -0.72+0.09° -1.55+0.05%8 -1.60+0.3%s -0.39+0.02° -0.01+0.03%
2 -0.70+0.08% -1.52+0.07° -1.73+0.09% -0.37+0.03% -0.03+0.07°
a 3 -0.68+0.06% -1.32+0.14%z -1.10+0.25°% -0.32+0.05"% -0.03+0.06%
4 -0.56+0.05% -1.56+0.07°apc -1.76+0.03% -0.36+0.06% 0.03+0.08%
5 -0.27+0.07% -1.49+0.05°¢ -1.77+0.09% -0.31+0.02° 0.10+0.16%
6 -0.47+0.04% -1.11+0.46%¢ -1.38+0.16%s -0.28+0.18b% 0.04+0.11%
F-vaue 23.84** 5.01%* 4.56%* 4.18* 1.22
0 8.54+1.15% 15.93+2.97° 19.21+2.21% 9.58+2.25% 10.62+2.26%
1 7.02+0.40% 14.13+0.83°% 19.86+0.63% 7.00+0.40% 8.51+0.41%5
2 6.97+0.52% 14.20+0.34% 19.57+0.56% 7.39+0.45%¢ 8.81+0.48%5
b 3 6.90+0.54% 14.34+0.66° 19.44+0.24% 7.52+0.67%A8 8.04+0.3%°
4 7.28+0.57%%z 14.08+0.83°% 19.55+1.50% 8.23+0.50%A5 9.05+0.30%8c
5 8.23+0.45%5 13.40+0.60° 19.59+0.62% 8.12+1.41%¢ 9.98+0.27%:¢
6 6.90+0.33% 15.09+1.03°% 20.26+0.41% 7.32+0.71%s 9.65+0.23°A5c
F-vaue 4.0+ 0.11 0.72 2.59 3.34
0 92.53+0.71% 80.96+3.50% 73.91+4.83% 87.28+1.61%¢ 80.76+1.84°5
1 93.18+0.38% 83.65:0.96% 76.07+1.9%¢ 87.730.77%¢ 81.60+0.23%5
2 93.12+0.71°% 83.34+0.70% 76.57+0.25%¢ 87.42+0.58% 81.41+0.72%5
E 3 93.12+0.71% 82.46+1.08% 73.65+0.81°% 87.34+1.41%g 82.80+1.30%¢
4 93.11+0.17° 83.88+0.53% 75.88+0.56%¢ 86.82+0.35% 80.79+1.20°
5 92.64+0.34% 84.15+0.26% 76.76+1.53%¢ 86.79+0.73% 79.78+1.20°%
6 93.43+0.28% 84.78+0.35° 77.84+1.27% 88.98+1.36% 83.61+1.25°
F-value 0.94 0.15 0.26 0.35 2.70

Y Refer to the legend in Table 1.

2 All values are meantSD.
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means with different letters within a row are significantly different(p<0.05), determined by Duncan's multiple range test.
means with different letters within a column are significantly different(p<0.05), determined by Duncan's multiple range test
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