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Abstract

The objectives of this study was to investigate the sensory and quality characteristics of Solsulgi made from rice
flour and glutinous rice flour containing 1, 2, or 3% of pine leaves powder. The results of sensory evaluation
showed that Solsulgi containing 1% pine leaves powder had high overall acceptability, chewiness and sweetness
preference. In the results of textural analysis, the hardness was decreased by adding pine leaves powder. Hunter
color L-value of Solsulgi decreased by increasing the level of pine leaves powder. The more pine leaves powder
was added, the a-value and b-value of Solsulgi were decreased. The moisture content was higher in Solsulgi with
sugar than honey and oligo-saccharide.

Key words : Solsulgi, sensory evaluation, mechanical characteristics, color value, moisture content.
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Fig. 1. Preparation procedure of Solsulgi

Table 1. Formulas of Solsulgi added with glutinous rice flour and pine leaves powder

Ingredient rice( flour %életmf(l)ous; plgf(:)“l/f(:ji\;es salt sugar hc:lﬂey sac?:]llél?i de wrz;tler
Sample 2) (& ) () & {ml) (ml) (ml)
B03S 280 70 10.5 35 60 - - 50
BO3H 280 70 3% 10.5 35 - 80 - 15
B030 280 70 10.5 35 - - 90 5
B02S 280 70 7 35 60 - - 50
BO2H 280 70 2% 7 35 - 80 - 15
B020 280 70 7 35 - - 90 5
BO1S 280 70 35 35 60 - - 50
BOIH 280 70 1% 35 35 - 80 - 15
B010O 280 70 3.5 3.5 - - 90 5

* 3%, 2%, 1% pine leaves powder : amount(percentage) about rice flour and glutinous rice flour volume

Sh= e #9352 A 8E, A 65.(2002)

- 662 -



FANRE WA 4V AN HE BEE -

@A g Wy, o] HAykd 9, o)
9l £47] 502 4A7NY 249 1 AR, EEF
AE, HEx 59 B EX HAE s
B 5@% &7](Flavor), Z#9 3¢ A=
(Grain), &3 H =(Moistmess), YorilAe gAE
(Sweetness), Aoz wFAG  FE(Overall

quality)&  AAHFH L

O] _g__é_}_git}_ﬂ,l&w).

4. HAX 2H
NEY 27)e B3amel £4718 247 347
(Texture analyser, Model YT. RA Dimension V3.7G,

Stable Micro Systems, England)&

BrgEe 79

AHAEE

o] &3l two bite

compression test® 53] AAlstd HFAEF Wo] TPA

LR

TR olnf A
g 2o Algd plunger+=
0] 93, force scaled Skgoltl. A TR

AgE xR of
Agol 6mmyl AEY

a2 @¥64y

(springiness), &3 AJ(cohesiveness), 4 34 (chewiness),

7 21/d (gumminess),

(hardness) o] 9 tF*.

ZL 105T ) A
st} 1 HaEgs

-

6. Mz =X
A} Z1A] (Chromameter CR-300, Minolta, Japan)Z A}-&

B 2 X (adhesiveness),

dAtaBzgez

;[—L_é_]_sa D}_22.23).

A

53]

.1‘-L‘-

23 B4 107

Rl

st HIE(L-value, lightness), Z A T(a-value, redness),
g8 T (b-value, yellowness)atg 53] ¥HE Z3351d
I Begg WA ol AHEE EE #Ee Lt
£ 9734, aZt -0.13, bt 1.740] AP

7. SAHAZ

e A¥ZFd: EA At gaxe 528
Ag Aldtatda, AETY #94 AELS ANOVA
Test} P<0.05 —’?‘——7,-_‘—011 ] Duncan’s multiple range test

g AAse 7 AlEzZY /A3 Aolg AEE
Aok T3 FAA J1AAAGY FRBAE

Person’s correlation©. 2 5%9} 1%5FFAA 285 Y
q_25.26,27)

m, Zap gl nE

1. BsEAL

WAI}Z 280g(80%)°) FHAIFFE 70g(20%), £}
* 3%, 2%, 1925 ¥x A9 60ge] & 50ml, ¥
80mlell & 15ml, €8 31F 90mle] & SmiE H7}a)
o AzxJ £4719 F5AA A Table 29 2
=3

7] (Flavor)s BO3HZ:0] 7} o3 HriEdx
ol BO1OZT BOISTEIHE F9FQ AolE HY
tHp<005).

SU7E 3%, 2%, 1% =22 £UIMFY HASE
o] BE&FE &9 o] Fagzn FHAEd, o

Table 2. Sensory characteristics of Solsulgi added with glutinous rice flour and pine leaves powder

flavor grain moistness chewiness sweetness overall quality
B03S 5.00°+1.00 3.33"+1.15 3.66"+0.57 3.66°+0.57 5.00°+1.00 3.33°°+0.57
BO3H 5.33+°1.52 5.00""+2.00 3.33°+0.57 4.66"°£0.57 4.33"+1.15 3.00%+0.00
B030 4.33"10.57 3.33°t1.52 3.00°+1.00 3.66°+0.57 2.66°+2.08 2.66°+1.15°
BO2S 4.00°11.00 6.00"+1.00 6.33°+0.57 3.33°:0.57 5.33°£0.57 5.00™+1.00
BO2H 4.33""+1.52 4.33+"1.15 4.33°+0.57 4.66"°£0.57 5.00°°£1.00 4.66™+0.57
B020 3.66"+0.57 5.33+0.57 5.00°£0.00 5.66°:1.15 4.00"+1.00 43394057
BOIS 3.33°10.57 4.66™+1.52 4.66™+1.15 4.00"+1.00 5.33"+2.08 4.00°*£1.00
BOIH 4.33"+0.57 4.00°1.73 5.00°+2.64 6.00"+1.00° 5.66"+0.57 5.33"10.57
BO1O 2.66°+0.57 4.66"°+0.57 5.33"+1.52 5.33"°+0.57 3.33"°+1.52 3.66°°+0.57

1. means in the column with different superscripts are not significantly different at a=0.05 level
2. means+S.D

B03S

BO30O
B02S
BOZH
B020
BO1S
BO1H

BO3H :

BO1O :

: 280g rice flour and 70g glutinous
280g rice flour and 70g glutinous
: 280g rice flour and 70g glutinous rice flour,
: 280g rice flour and 70g glutinous rice flour,
: 280g rice flour and 70g glutinous rice flour,
: 280g rice flour and 70g glutinous rice flour,
: 280g rice flour and 70g glutinous
: 280g rice flour and 70g glutinous
280g rice flour and 70g glutinous

rice flour, pine leaves powder 3%, 60g sugar and 50m{ water
rice flour, pine leaves powder 3%, 80g honey and 15m! water
pine leaves powder 3%, 90g oligo-saccharide and 5m{ water
pine leaves powder 2%, 60g sugar and 50m{ water
pine leaves powder 2%, 80g honey and 15m{ water
pine leaves powder 2%, 90g oligo-saccharide and 5ml water
rice flour, pine leaves powder 1%, 60g sugar and 50m{ water
rice flour, pine leaves powder 1%, 80g honey and 15m¢ water
rice flour, pine leaves powder 1%, 90g oligo-saccharide and Smf water
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Table 3. Mechanical characteristics of Solsulgi added with glutinous rice flour and pine leaves powder

springiness cohesiveness chewiness gumminess adhesivness hardness
BO3S 0.74°+0.07 0.47°+0.09 108.54°+54.57 146.84°+40.95 200.04°+19.27 575.30°+71.69
BO3H 0.71°+0.15 0.46"+0.03 196.23°+27.48 264.17"°+30.79 76.18"°+14.29 593.78%+95.85
B030 0.76"+0.14 0.46"+0.09 212.597+93.46 264.74"°+49.15 147.02*°+22.02 664.86"+47.38
BO2S 0.74*+0.03 0.46'+0.05 114.32°+25.32 154.33%+20.19 74.77°113.34 338.12°t13.45
BO2H 0.79°+0.06 0.45°+0.04 170.49"°+22.84 216.35119.68 55.64°+11.78 480.02°+46.24
B020 0.77°+0.14 0.46°+0.05 210.18"£72.53 269.05°+69.98 107.92*°+20.80 585.627+20.68
BOIS 0.81°+0.16 0.51"£0.13 151.48"+63.00 180.66°'+41.95 71.82°+10.73 355.92°421.82
BO1H 0.75"+0.13 0.46"+0.06 167.23°°+53.73 220.85%+37.21 120.617°+12.83 313.40°+54.77
B010 0.71°+0.12 0.43"+0.02 204.23°+60.33 284.44°+32.02 188.96°°+29.94 475.62"+50.78

1. means in the column with different superscripts are not significantly different at a=0.05 level

2. means+S.D

BO3S : 280g rice flour and 70g glutinous rice flour, pine leaves powder 3%, 60g sugar and 50m¢ water
BO3H : 280g rice flour and 70g glutinous rice flour, pine leaves powder 3%, 80g honey and 15m¢ water
B030O : 280g rice flour and 70g glutinous rice flour, pine leaves powder 3%, 90g oligo-saccharide and 5m{ water
B02S : 280g rice flour and 70g glutinous rice flour, pine leaves powder 2%, 60g sugar and 50m¢ water
BO2H : 280g rice flour and 70g glutinous rice flour, pine leaves powder 2%, 80g honey and 15m¢ water
B020 : 280g rice flour and 70g glutinous rice flour, pine leaves powder 2%, 90g oligo-saccharide and 5mf water
BOIS : 280g rice flour and 70g glutinous rice flour, pine leaves powder 1%, 60g sugar and 50m{ water
BO1H : 280g rice flour and 70g glutinous rice flour, pine leaves powder 1%, 80g honey and 15mf water
B01O : 280g rice flour and 70g glutinous rice flour, pine leaves powder 1%, 90g oligo-saccharide and Sm{ water
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Table 4. Moisture content of Solsulgi added with glutinous rice flour and pine leaves powder

A7M AlEe

Sample Moisture content(%) Sample Moisture content(%) Sample Moisture content(%)
B03S 48.94°+1.44 B02S 39.59°+0.22 BO1S 39.34°+0.77
BO3H 36.2140.35 B02H 37.14%+0.14 BO1H 37.21°+0.89
B030 315.34°°+0.54 B020 35.86°+0.31 B010 36.27°+£0.29

1. means in the column with different superscripts are significantly different at a=0.05 level
2. means+S.D

BO03S
BO3H
B030
BO2S
BO2H
B020
BO1S
BO1H
B010

: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
1 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour

and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous

rice flour, pine leaves powder 3%, 60g sugar and 50m{ water
rice flour, pine leaves powder 3%, 80g honey and 15m¢ water

rice flour, pine leaves powder 3%, 90g oligo-saccharide and Sm¢ water

rice flour, pine leaves powder 2%, 60g sugar and 50ml water
rice flour, pine leaves powder 2%, 80g honey and 15m¢ water

rice flour, pine leaves powder 2%, 90g oligo-saccharide and 5m{ water

rice flour, pine leaves powder 1%, 60g sugar and 50m¢ water
rice flour, pine leaves powder 1%, 80g honey and 15m{ water

rice flour, pine leaves powder 1%, 90g oligo-saccharide and 5Sm{ water

Table 5. Hunter’s color values of Solsulgi added with glutinous rice flour and pine leaves powder

L-value a-value b-value
B03S 66.617+0.83 -1.93°+0.11 16.99"+0.83
BO3H 65.45'+0.61 -1.81"+0.96 17.66°+0.67
B030 67.41°43.18 -1.91°+0.89 18.04°+0.74
B02S 69.27°+0.39 -1.84"+0.16 17.06™+0.41
BO2H 68.87°°+0.23 -1.68°+0.50 17.58"+£0.43
B020 72.09°:0.70 -1.757+0.18 17.60°£0.64
BO1S 73.52%°+0.72 -1.42°40.28 14.57°£1.07
BO1H 73.58"+1.10 -1.24°0.12 15.57%£1.35
BO1O 74.60°+1.14 -1.38%+0.34 16.02"+0.29

1. means in the column with different superscripts are significantly different at a=0.05 level
2. Relative color values based on standard white board : L=97.34, a=-0.13, b=1.74
3. means:5.D

B03S
BO3H
B030
B02S
BO2H
B0O20
BO1S
BO1H
B0O1O

: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour
: 280g rice flour

end 70g glutinous
end 70g glutinous
end 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous
and 70g glutinous

rice flour, pine leaves powder 3%, 60g sugar and 50m¢ water
rice flour, pine leaves powder 3%, 80g honey and 15m{ water

rice flour, pine leaves powder 3%, 90g oligo-saccharide and 5m{ water

rice flour, pine leaves powder 2%, 60g sugar and 50m¢ water
rice flour, pine leaves powder 2%, 80g honey and 15m{ water

rice flour, pine leaves powder 2%, 90g oligo-saccharide and 5ml water

rice flour, pine leaves powder 1%, 60g sugar and 50m¢ water
rice flour, pine leaves powder 1%, 80g honey and 15m{ water

rice flour, pine leaves powder 1%, 90g oligo-saccharide and 5m¢ water
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74.60-73.522 o] = gagdg IS AE7T 79
Hog Fol wel Mo] yigtow, Aoy ¥ A
b AlE3he] foAY zole AATHP<0.05). °]
5% &y7t29 gol AL4E Yol F=It &%
ot g M Z(rednessy= ELYMFE 3%, 2%,
1%S A7t Al8Y o2 9A Jehd £947hF
o) A7rFol BEFE greend] VMAEE € F 3
ot &YVHE 3%E HME AEE 1%E F

29 F9FA Ao)E JERATHp<0.05). €47t
1%, 2%, 3% A7t 25 4%, 29319, &
S £or ANt dob greendl AR ol
o] &7 AFANE e ZAHT FA=
(b-value)= EU7HE 1% HA7MS &2 2% 3%E
A7 ol ws) E3hai(p<0.05), E97HF 2%
3% A7FEAME AR fo4 Ao|7t YA
(p<0.05). &471F9] F7hgol 2& o 43L& A7t
@ 7o FARs} 7bg gted ole o 79 4
TFAME 2& 2HE ByoH, &£/ FhE
ol &5 FMx7}t vk

w=ET =

iy

5. HSHAIR} JIHIZAIRI MEEH

WATFRA FEVLR, SUATFRY & B FF
st & 29 FE 2o A2 £479 B54
Atst 714 HAL 2o FBBA £ Table 67 2o

111

PatRel AR AT % SR
% g R G B9 Fol B2 4 F
=4e 49e dA: bew 2o

I. #5744 23 flavore BO3HTol 743 EA
7FE1Q31, graind} moistnessE= BO2STEo] 7HE ®
A B7FE A}t chewiness, sweetness, overall

quality= BOIHw*°| 7} EA BH7lHol &213)
I ggte] ZdeE A= FA JERET
2. 71A1ZAA A3 springiness$} cohesiveness+
A8 F94 Aol gl chewiness %}
hardness=  B030Fo] 713 =4 HrEH3
(p<0.05), Gumminess= B010#°| 7} &4 B}t

=
2=

Table 6. Correlation coefficients between sensory characteristics and mechanical characteristics of the
Solsulgi added with glutinous rice flour pine leaves powder

Sensory mechanical
characteristics . Moist Chewi Sweet Overall | Moisture Springi Cohesive Chewi Gummi Adhesive Hard
Flavor  Grain ) L-value a-value b-value
ness  -hess  -ness  quality | content . eSS -ness  -ness  qness  -ness

s Flavor 1.0
e Grain 0278 10
I; Moistness | 0.530 0653 1.0
o | Chewiness 009t 0077 0002 10
r Sweetness | 0.343 0361 0.746* 0.125 10
Y |Overallquality| 0504 0433 0852% 0366 0661 10

Mostwe 10153 0108 0524 0641 057 0301 | 10

content
I: L-value |-0437 0211 0318 0570 0238 0515 | 0021 10
¢ a-value [-0307 0314 0203 0438 -0.094 -0.186 | 0242 0149 10
h b-value | 0471 -0024 0239 -0191 -0474 -0.354 | -04d46 -0737* 0035 1.0
?1 Springiness | 0.171 -0060 0319 -0.122 0208 0272 | 0286 0258 0252 0252 10
i |Cohesiveness|-0017 0070 0232 -0305 0543 0049 | 0592 0043 004 0325 0641 10
¢ | Chewiness |-0319 0040 -0495 0545 0618 0344 | -0925* 0173 -0054 0271 0071 039 10
a | Gumminess (0343 0004 0513 0595 -0.619 -0336 | -0952* 0173 -0.103 0280 0262 0532 0978 10
1 Adhesiveness|-0620 0563 -0508 0.039 -0310 -0416 | -0.144 0066 0.150 -0016 -0467 -0379 0021 0.112 10

Hardness |-0.126 -0370 0714* 0.126 -0.645 -0807%| 0576 0597 0.146 0744* 0206 0313 0488 0473 0345 10
* P{0.05, ** P<{0.01, *** P {0.001
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=9 2(p<0.05), adhesiveness= B03STol 7t &
A 87t A eHp<0.05).

. ETERE 30.34-35.86%G =W £UE 1%, 2%,

3% AT EF AFE 92 oA
7+ =% h(p<0.05).

£47)9 dxE 0TS A A8 79
Aoz Fol Ho o] Hgton], Ao} E&
A7kek AlEzkel  f9Fd  Aole MG
(p<0.05). AN E(recness)= £U7MFS F7 ol
BL4E(p< 005). 49, YuY, ¥§ ¥E &
oz Myl Yo} greendl] 7T FAE
(bvalue) s £Y7HE 195 AV 2 2%
3%% FAUpE 2o wlEl @A e IL(p<0.05),
&EAVIEY FUMgo S W HEgE HE &

o FME7L 74E 9A vebgch

A8 F
FR o

F5ANY FE% AE: BPEe AuHow
WEdd AEE HNY JRBAE, AALA
ARATHE 20 FBVAE Bo(p<005), ¥
of Z2¥5% I FeAY HEE B8RS
¢ & At FEIFe AR 4LER
A4 SO AAAE BA005) FRAF
o Wmess AUAF WHYS IA vehde
2 & 99k

oy AFE Ba AL 2479 sbg v

@ g, WAZLRE 280g80%)) FEIHE T0g
Q0%), £U7}% 35g(1%), & 80ml, &F 3.5z F

15m= wE
%9le oxlz oe AW XN8Y T AEL

gow £EHFL 3721%0|th

= @o) 484 fed £9¢ 94 At &27]
g e 3¢ HAT F Yx PHel Q¥ B
FH9om su AhET

o
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