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Sensory and mechanical characteristics of Seosokbyung by Different ratio of Ingredient

Gu Sul Baek - Hyo Gee Lee
College of Human ecology - Hanyang University

Abstracts

This study aimed for exploring the best recipe of Seosokbyung with different ingredient ratios of glutinous
millet flour, sugar, and water added to rice flour. The most desirable recipe was determined by sensory
evaluation and mechanical test for measuring texture, moisture content and colorimetry. The best score for
each sensory item was obtained in the following condition:

Color-245g(70%) of glutinous millet flour, 50g of sugar with 10ml of water in 105g of rice flour.
Flavor-175g(50%) of glutinous millet flour with a 80ml of honey in 175g of rice flour. Graininess and
Moistness-245g(70%) of glutinous millet flour with 70ml of honey in 105g of rice flour.
Chewiness-210g(60%) of glutinous millet flour, 60g of sugar with 20ml of water in 140g of rice flour.
Sweetness-175g (50%) of glutinous millet flour 7g of sugar with 25ml of water in 175g of rice flour.

As a result of mechanical examination, the best score for springiness, cohesiveness, chewiness, gumminess,
adhesiveness was obtained in the recipe of 175g (50%) of glutinous millet flour with 80ml of sugar in 175g
of rice flour, and that for hardness in the one of 245g {70%) of glutinous millet flour with 70ml of honey
in rice flour.

As the less amount of glutinous millet flour was added, the scores for springiness, cohesiveness,
chewiness, gumminess and adhesiveness were increased, and the addition of honey gave higher scores than
sugar or oligosaccharide(P<0.05)

The best recipe of Seosokbyung was 140g of rice flour, 210g of glutinous millet flour, 60g of sugar, 20ml
of water and 3.5g of salt. The moisture contents of rice flour and glutinous millet flour were 31.6% and
13.3%, respectively. The content of moisture in the best recipe of the Seosokbyung is approximately 36.101%.
The moisture content higher than 36% gave better sensory scores in chewiness and moistness.

As a result of colorimetry, the most bright 'L’ value(Lightness) was obtained from 175g of rice flour
mixed with 175g (50%) of glutinous millet flour, 70g of sugar and 25ml of water. The highest ’a’
value(Redness) was gained from 175g of rice flour mixed with 175g (50%) of glutinous millet flour and
80ml of honey. The best 'b’ value(Yellowness) was obtained from 140g of rice flour, 210g (60% of rice
flour) of glutinous millet flour, 60g of sugar and 20mi of water.
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Texture analyser : Model YT, stable Micro
system. England

Chromameter : Model CR-300, Minolta, Japan
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LTD
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Table 1. Formulas of glutinous millet flour by
Seosokbyung

. rice | glutinous oligo
}[‘I;ge;etiz;lt flour | millet s(agl)t S?:;I h(Or:llf)y saccharide, Yr?;l(;r
(g) | flour(g) (ml)
sst [175 | 175 [35] 70 [ - - 15
ss2 [175] 175 [35] 70 - - 20
ss3 1175 | 175 |3s5] 70 [ - - 25
H51 [ 175 175 [35] - | 75 - 0
;? Hs2 [ 175 ] 175 [35] - | 80 - 0
Hs3 | 175 ] 175 [35] - | 85 - 0
ost [175] 175 [35] - | - 80 0
o2 [17s] 175 |35] - | - 85 0
053 [175] 175 J3s] - | - 90 0
s61 [ 140 210 [35Te0 ] - - 10
s62 [ 140 | 210 [35] e0 | - - 15
S63 | 140, 210 [35{ 60 | - - 20
ol HOL| 140 ] 210 [35] - | 70 E 0
o | _HE2 | 140 [ 210 Ls - |75 - 0
He3 | 140 | 210 |35] - | 80 - 0
o6l [ 140 ] 210 J35] - | - 75 0
062 | 140 210 [35] - | - 80 0
063 [ 140 | 210 [35] - | - 85 0
S71 | 105] 245 [35] 50 | - - 5
s72 | 105 | 245 [35] 50| - - 10
s73 [ 105 ] 245 351501 - - 15
[ H71 [ 105 ] 245 [35] - [ 65 - 0
;? H72 [105] 245 [35] - [ 70 - 0
H73 [ 105 | 245 [35] - | 75 - 0
o71 [ 105 [ 245 [3s5] - [ - 70 0
on2 [10s] 245 [3s] - | - 75 0
o73 105 245 [3s] - | - 80 0
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Polished rice

l
l
,7 Soaking rice for 4hrs J
l
| Draining for 30min |
! —  Adsalt 1% |
[ Milling ]
|
li Sieving 7
Add glutinous millet flour
l _|Add water,
Add sugar, honey,
oligo-saccahride
L Mixing —‘
!
B Sieving B
l

Steaming for 30min ]

Fig 1. Preparation procedure for Seosokbyung
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YT. Dimension V3.7G, Stable Micro
England)E ©]-83}o compression testS 4! A] 8} T}
olu] Texture analyser®] &AZA& or&x Zt)h
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(gumminess), -2 (adhesiveness), 71 24 (hardness)
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q4a & ¥ 53 Fslo] gEAE YA

System,

27 A (cohesiveness),

Operation condition of Texture analyser

50% of sample thickness

compression ratio

plunger type cylinder type, @ 6mm
plunger speed 0.5mm/sec
Force scaling 5Kg
Autoscaling on
Detecting points/second 400
contact area 28.27mh
Interval between two bite 3sec
3) &
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HU, SIMADZU corporation, Japan)&- ©]&3&}o] 2
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28 2} A} (Chromameter CR-300, Minolta, Japan)E A}
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50% The flour of rice & 50% The flour of
glutinous millet

S51 : 70g sugar and 15ml water

8§52 : 70g sugar and 20ml water

8§53 : 70g sugar and 25ml water

H51 : 75m honey and Oml water

H52 : 80ml honey and Oml water

H53 : 85ml honey and Oml water

OS51 : 80ml oilgo-saccharide and Oml water
052 : 85ml oilgo-saccharide and Oml water
053 : 90ml oilgo-saccharide and Omi water

Fig. 2. QDA profile of made Seosokbyung made from
50% glutinous millet flour
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40% The flour of rice & 60% The flour of
glutinous millet

S61 : 60g sugar and 10ml water

$62 : 60g sugar and 15ml water

863 : 60g sugar and 20m! water

H61 : 70ml honey and Oml water

H62 : 75ml honey and Oml water

H63 : 80ml honey and Oml water

061 : 75ml oilgo-saccharide and Oml water
062 : 80ml oilgo-saccharide and Oml water
063 : 85ml oilgo-saccharide and Oml water 4‘

Fig. 3. QDA profile of made Seosokbyung made from
60% glutinous millet flour
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30% The flour of rice & 70% The flour of
glutinous millet
S71 : 50g sugar and S5ml water
872 : 50g sugar and 10ml water
S73 : 50g sugar and 15ml water
H71 : 65ml honey and Owl water
H72 : 70ml honey and Oml water
H73 : 75ml honey and Oml water
O71 : 70ml oilgo-saccharide and Oml water
072 : 75ml oilgo-saccharide and Oml water
073 : 80ml oilgo-saccharide and Oml water

Fig. 4. QDA profile of made Seosokbyung made from
70% glutinous millet flour
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50% The flour of rice & 50% The flour of
glutinous millet
S53 : 70g sugar and 25ml water
HS52 : 80ml honey
O51 : 80ml oilgo-saccharide
40% The flour of rice & 60% The flour of
glutinous millet
S63 : 60g sugar and 20ml water
H62 : 75ml honey
062 : 80ml oilgo-saccharide
30% The flour of rice & 70% The flour of
glutinous millet
872 : 50g sugar and 10ml water
H72 : 70ml honey
071 : 70ml! oilgo-saccharide

Fig. 5. QDA profile of made Seosokbyung made from
50%, 60% and glutinous millet flour addition
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Table 2. Mechanical characteristics of Seosokbyung made from 50% glutinous millet flour

springiness cohesiveness chewiness gumminess adhesiveness hardness

$51] 0.4774£0.091° | 0.315+0.031" | 103.329+33.957% | 212.939+28.705" | -362.652+91.730" 672.300+28.262°
S52| 0.49740.034 | 0.32710.016™ | 100.767£19.006™ | 199.060+19.102% | -225.677+20.339° 614.6661+46.125°
S53] 0.491£0.050% | 0.34610.023" 08.577£8.657 200.7631£6.475° | -374.701123.309" 580.633145.366™
H51| 0.50910.007° | 0.334+0.002° 112.159+1.786" 220.180£3.904° -301.406£25.443" 658.666113.115°
H52| 0.594+0.127° | 0.396+0.073" 162.752+50.915° | 269.901+33.985" | -228.272+102.916° 689.266+88.338"
H53| 0.520£0.056™ | 0.327£0.036™ | 146.720+42.888" | 278.378+49.334" | -330.416161.458™ 847.3331+54.429°
051| 0.438%0.028° | 0.257+0.005" 74.480+3.439° 170.530+£14.468° | -235.742+43.237° 663.233+46.290°
052| 0.401£0.029° | 0.269%£0.018% 72.982+15.952° | 180.356+27.988% | -264.019£26.676™ 667.200£96.593°
053] 0.802+£0.028° | 0.3161£0.201™° | 122.717£15.624" | 152.904+16.169° -73.418£9.630° 484.033£54.583°
1. means in the vertical column with different superscripts are not significantly different(P <0.05)

2. means*= S.D

SS1 ¢

S$52 : 70g sugar and 20m{ water,
S53 : 70g sugar and 25mf water.

50% The flour of rice & 50% The flour of glutinous millet
70g sugar and 15m¢ water, HS1 : 75m¢ honey and Om¢ water, OS1 :
H52 : 80m¢ honey and Omf water, 0352 :
HS53 : 85m¢ honey and Om¢ water. 033 : 90ml oilgo-saccharide

80m¢ oilgo-saccharide and Om¢ water

85m¢ oilgo-saccharide and Omf water

and Om{ water

ol /b4 ggor YNY 0mlE P FOS3) ol sbF FEeYTHPC005). B, 44, 29 1Te
ol 7}g k(P 005) ¥, d%, &31Fs H A7t 99 oz dudgch 4898 A 2
A ®e w02 JAMl wYTh B ANG o vi§) Be A Fol 9Ed AL oY 2
Fo] degg ANS FERT FFHAHo ¥ AL AzW, 5% Nag, 579 Aoy, /5
g579 Aoy, A5 My A7 g2 A o #4719 AT g2 FFoIA
ol Atk
2 24 (Adhesiveness) 2 2E1E I0mlE F7Hg 2) Z7VE 60% A7 A48

(053)0] 71 Eow g 70gf E 25mlE FH G712 535099 60%((210g) AEIREE HI}
7F5t (S53)0] 7HF ttiP €0.05). &g, &, stal A8 60gol E, &, 819y H3E F9
Age HAUS "o oz FAHol wghed B Az MEEe Hax ZFHdHs Table 3.3 2
¢ A7k Fol Awg MY FRG £HP o
e AL 5V Muy, 2579 Moy, A5 g8 4g 60gll E 10ml FHrbe F(S61)ol
Mol 2y A9 2o FFolth M4 BgR SYAFS 80ml FIMF F(062)0]

A3 (Hardness)©= & 85mlE 715 £(H53)0) 7 Gtk €0.05). &, A4F, 2YALFES 7}?}
714 gefior] 223 omE B 2053 99 £or @) wvh BE FME o
Table 3. Mechanical characteristics of Seosokbyung made from 60% glutinous millet flour

springiness cohesiveness chewiness gumminess adhesivness hardness

S61| 0.4881+0.046° | 0.29010.008° | 101.587+19.058™° | 206.7521£20.511% | -284.894+52.344° 711.033%+65.251™
S62| 0.446+£0.017°| 0.287+0.011° | 94.748+2.231* 212.142+5.353% -354.904£53.605" 739.500137.040™
S63| 0.465%£0.057%| 0.328%0.009" | 102.424+22.602™ | 218.443+20.673" | -294.259+34.532" 664.000+52.471°
H61| 0.483+0.030° | 0.28620.010° | 107.721+10.540° | 222.607+8.658" -315.832144.667° | 777.033124.434"
H62| 0.458+0.026™| 0.298+0.006° | 117.792+13.538" 256.4731£19.270° | -364.311£81.407" | 861.766+80.608
H63| 0.483%0.019° | 0.32110.017°°| 111.80714.626" 231.333£2.032 -392.588+13.585" 721.766+37.702™
061| 0.400+£0.341° | 0.26410.008° | 80.630+16.484° 200.082£24.904 | -325.442+29.398" 756.066+£87.326™
062| 0.396+0.033° | 0.252+0.006° | 77.102+£5.193° 194.817 +5.900° -283.885+12.344" 744.733+£42.2507
063| 0.46710.072°| 0.305+£0.021%| 81.292+16.447" 173.176+9.372¢ -288.697151.400° 567.200£37.765

1. means in the vertical column with different superscripts are not significantly different(P <0.05)
2. means*S.D

40% The flour of rice & 60% The

flour of glutinous millet

S61 : 60g sugar and 10m¢ water, H61 : 70mé honey and Om¢ water, 061 : 75mf oilgo-saccharide and Om{ water
$62 : 60g sugar and 15mf water, H62 : 75m{ honey and Omf water, 062 : 80mf oilgo-saccharide and Oml water
S63 : 60g sugar and 20mf water. H63 : 80m{ honey and Om{ water. 063 : 85ml oilgo-saccharide and Om{ water

SZ e #3352 A17R A 352000
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A7 2(863)0]
A7}e 2(062)°]
7+ ‘;l%kt‘r(P<00) é , B, 2919S AU
o oz 3ol %%),IEP. q4ge AU 2ol
g H7/MR TR gl A dEd A2
AEY 7y A7 2 AFolqeyd A5V
B, 2P0 Moy dAFst= we Ao
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QYL E T5mlE
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ATHPC0.05). &, 44, eud Frheesd 4E
gol &9tk BE FrAe ol 49E AN £
Bt 434 £ AL 25V 0y a7 w
e Agoldoed g5 Aoy, 75"y 7Y
AT 22 FZoAdt

AL ¥ SmlE AU ZHE2)O M &
gtom g2 ug 85mlE H7HS F(063)°] 7HF %
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Table 4. Mechanical characteristics of Seosokbyung made from 70% glutinous millet flour

] springiness cohesiveness chewiness gumminess adhesiveness hardness
S711 0.565+0.207" | 0.285+0.025 126.286+52.606° | 220.428+15.327% | -326.346+59.385™ 773.066+17.502%
$72| 0.383+0.018° | 0.265+0.006™ 04.456+15.633" | 245.070+28.898" | -381.402+33.269" 923.200+127.172°
$73| 0.48410.025"| 0.3271+0.013° 96.910+10.525"| 199.680+15.188° -361.115+31.694™ | 611.300+58.968°
H71| 0.350+0.014° | 0.22440.009" 95.746£9.661" | 272.690+16.427° | -291.076+2.942° 1216.670+121.751°
H72| 0.421£0.035° | 0.275+£0.029" | 113.575£21.708" | 268.234:£29.060" -331.7034£38.705" | 976.766+71.735"
H73| 0.418+0.022° | 0.255+0.006° 101.45619.560°™ | 242.351+£17.071" | -401.130+43.316" 950.133+£49.645°
071| 0.376£0.005° | 0.256+0.014° 72.803+1.289™ | 193.318+0.862° -346.879150.328° | 757.600145.293°
072| 0.391£0.019" | 0.255+0.006° 86.245+14.125™" | 219.849+24.455™ | -317.5321£27.048" 861.1661+77.175™¢
073] 0.347£0.031° | 0.22240.010° 70.436+87.860° | 202.056+9.197° -357.457+32.229"™ | 909.700+55.138™

1. means in the vertical column with different superscripts are not significantly different(P<0.05)
2. means+S.D

30% The flour of rice & 70% The flour of glutinous millet

S71 : 50g sugar and S5m¢ water, H71 : 65m¢ honey and Om¢ water, O71 : 70mf oilgo-saccharide and Om{ water
S72 . 50g sugar and 10m¢ water, H72 : 70m{ honey and Oml water, O72 : 75m¢ oilgo-saccharide and Om{ water
S73 : 50g sugar and 15m¢ water. H73 : 75mf honey and Om¢ water. O73 : 80m¢ oilgo-saccharide and Oml water
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Table 5. Mechanical characteristics of Seosokbyung made from 50%, 60% and 70% glutinous millet flour addition
springiness cohesiveness chewiness gumminess adhesiveness hardness
H52| 0.594%0.127° | 0.39610.073" 162.7521+50.915° | 269.901+33.985". | -228.272+102.916° | 689.266+88.338"
$53] 0.491%0.050° | 0.34610.023° 98.577+8.657™ 200.763+6.475% -374.701£23.309° 580.633%45.366°
051| 0.438£0.028 | 0.25710.005° 74.480+3.439° 170.530+£14.468" | -235.742£43.237% 663.233+46.290
H62| 0.458%0.026™ | 0.298+0.006™ | 117.792+13.538" | 256.473£19.270° -364.311£81.407" 861.766:80.608™
$63| 0.46510.057™ | 0.32810.009° 102.4244£22.602™ | 218.443£20.673™ | -294.259+34.532™ | 664.000+52.471°
062| 0.396£0.033 | 0.25210.006° 77.102£5.193% 194.817+5.900° -283.885+12.344°™ | 774.733+42.250%
H72| 0.421£0.035™ | 0.275+0.029° 113.575+£21.708% | 268.234129.060° | -331.703£35.705" | 976.766+71.735"
$72| 0.383+£0.018° | 0.265+0.006° 94.456£15.633° | 245.070£28.898 | -381.402+33.269 923.200£127.172°
071} 0.376£0.005° | 0.256+0.014° 72.803+1.289° 193.318+0.862% -346.879+50.328" 757.600+45.293%

1. means in the vertical column with different superscripts are not significantly different(P <0.05)
2. means+S.D

50% The flour of rice & 50% The flour of glutinous millet

S53 : 70g sugar and 25m¢ water,

H52 :

80m¢ honey, OS]

: 80m¢ oilgo-saccharide

40% The flour of rice & 60% The flour of glutinous millet

S63 : 60g sugar and 20m¢ water,

H62

75m¢ honey, 062 :

80m¢ oilgo-saccharide

30% The flour of rice & 70% The flour of glutinous millet
H72 : 70m¢ honey. O71

S72 : 50g sugar and 10m{ water.

: 70m{ oilgo-saccharide

daxe #eA A17d A352001)
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Table 6. Moisture content of seosokbyung made from
50%, 60% and 70% glutinous millet flour addition

Sample Moisture content
H52 36.0+0.6°
S53 35.140.3
051 34.740.2°
H62 32.340.5°
$63 36.1+0.3°
062 351401
H72 35.3+£0.7"¢
$72 35.7+0.1"
071 35.840.3"

1. means in the vertical column with different
superscripts are not significantly different(P < 0.05)
2. means+S.D

50% The flour of rice & 50% The flour of glutinous

millet
S§53 : 70g sugar and 25ml water
H52 : 80ml honey
051 : 80ml oilgo-saccharide

40% The flour of rice & 60% The flour of glutinous

millet
S$63 : 60g sugar and 20ml water
H62 : 75ml honey
062 : 80ml oilgo-saccharide
30% The flour of rice & 70% The flour of glutinous
millet
§72 : 50g sugar and 10ml water
H72 : 70m honey
O71 : 70ml oilgo-saccharide
3. 48
PEZLR FR-E 316% AERMFY FEL
132%0] o}

w7 S (35099 50%(175g), 60%(210g), 70%

Q459)9) A=A2E A AEEY BEHAE
3 713 $53vn BrhE 9o $EE Table 6.
% 2,

aA7LE

140g, }Z7+5 210z, A8 60go] &
20mle F7FS £(S63)9 fEo] 36.1%E 71 w
kL, A7} 140g, FZ7FFE 210g, E 75SmiE A7)}
3 ZH6E2)Y FEo] 323%2 /HF FAITHP|
0.05). x}z=7}7-9 HETE, 49, &, &1

ol
[e]
g2 #/HF 9ol ¢om sro BT

4. M
HWA7IE9 Wi(L-value):= 9799, FHMXL(a-
value)+= -0.30, &M = (b-value)= 2.450] Q3L x}=7})

2o FAREE 7749, AT 002, FUEE 8369
At
72 Z2(3509)9 50%(175g), 60%(210g), 70%

4599l AxMEE ArhG MEHe BEAAD
#} b3 Ssetn BAE 479 Asd AR
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£ 359, g4 54 71
£4 2% Table 734 £t}
Table 7. Hunter’s color values of seosokbyung
made from 50%, 60% and 70% glutinous millet
flour addition
L-value a-value b-value
H52 | 57.493+1.285° | 1,123::0.204" | 11.800+0.785
S53 | 66.090+3.242° | 0.463+0.137° | 10.093+2.433"
051 | 60.383+6.219° | 0.800+0.233% | 11.210+1.115"
H62 | 55.56043.280™) 0.956+0.076" | 10.030+1.140"
S63 | 57.54640.582° | 0.823+0.056™ | 11.94340.565"
062 | 60.250+1.005° | 0.636+0.092° | 11.686+0.740°
H72 | 51.676+1.476° | 0.966+0.200° | 10.450+0.812"
S72 | 55.48643.874%| 0.806+0.085" | 9.083+0.240"
071 |55.4704+0.586%| 0.713+0.085™° | 10.713+0.772

1. means in the vertical column with different
superscripts are not significantly different(P < 0.05)
2. L : Degree of lightness(white +100 « 0 black)
a : Degree of redness(red +70 < -80 green)
b : Degree of yellowness(yellow +70 < -80 blue)
3. Relative color values based on standard white
board : L=9743, a=-0.13, b=1.74
4. means+S.D

50% The flour of rice & 50% The flour of glutinous

millet

853 : 70g sugar and 25m! water

H52 : 80ml honey

051 : 80ml oilgo-saccharide

40% The flour of rice & 60% The flour of glutinous

millet

S63 : 60g sugar and 20ml water

H62 : 75ml honey

062 : 80ml oilgo-saccharide

30% The flour of rice & 70% The flour of glutinous

millet
8§72 : 50g sugar and 10ml water
H72 : 70m honey
071 : 70ml oilgo-saccharide J

YEE YERl = Lik(Lightness)2 2}Z7FE 50%
of A% 70gel & 25mlE F7HS F(S53)ol b

woton AAz7ME 70% E 0mlE FUME 7
(H72)°1 7+ 01%%:15}(?<005) R EV S R
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AN E e £ agh(Redness) S 3}F27FF 50%
o # 8mlE F7ME FES2 M EO redol
ZWARAL, Az7HE 50%] Y S0gel & 25mlE
A7k (S53)0] 7Hg Eob greenol M7 THPC
0.05. ¥, 4%, £I1LTL ANY B ¢o=
rede]l 7PAQT BE A7 2ol 4¥E AN
THB} Redo] 7R e ol A5V 29 A7
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Table 8. Correlation coefficients
made from 50%, 60% and 70%

Wg -0l 5A

between sensory characteristics and mechanical characteristics of the Seosokbyung
glutinous millet flour addition

sensory mechanical
characteristics . Moist Chewi Sweet Overall |[Moisture  L- a- b-  Springi Cohesive Chewi Gummi Adhesive Hard
Color  Flavor - Grain -ness  -ness  -ness quality | content  value value value -ness  -ness -ness  -ness  -ness  -ness
Color 1.0
ol Favor | 05537 10
n Grain 0459 0594 1.0
s| Moismess [ 0.556" 0495 0755 1.0
0! Chewiness || 05127 05027 0.762” 0.750" 1.0
T| Sweemess [ 0166 038" 0392° 0.566" 050" 1.0
Y| Overallquality || 0447 04827 04587 05937 06997 0326 10
. l‘fgf‘ig‘;{f 0421 0352 0066 0060 0.117 -0039 0007 | 1.0
e| Lovale 110378 0272 0351 -0.198 -0.19% 0211 -009 |-0043 10
¢l avale ||0243 0425 0292 0217 0.029 -0.081 0.150 | 0.014 -0.6927 1.0
h|  povae ||0097 0042 0199 -0.115 -0.069 -0.119 009 |0237 0056 0131 10
a| Springiness |[-0.049 0371 0075 0064 0211 0230 0283 [-0036 0195 0274 0232 LO
™1 Cohesiveness -0.010 0449° 0087 0064 0307 0269 0391|0105 0183 0263 0153 08927 1.0
; Chewiness || 0117 05237 0307 0251 0346 0160 04707(-0094 0171 04917 0034 0861" 07957 1.0
a| Gumminess || 0327 05267 0483 04127 0437 0107 05727|0.158 -05067 05447 -0200 0426 0426 08197 10
| | Adhesiveness || 0.210 -0.016 0.093 0157 0203 018 0092 |0.167 -0160 -0275 -0428° -0.523" -0310 -0320 0066 1.0
Hardness [ 0317 0111 0390 0350 0152 -0079 0196 |-0214 0663 0288 -0.342 0376 -0472° 0087 0587 0336 10
* P<0.05, ** P<001, *** P<0.001
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