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Abstract

The purpose of this study was to investigate the product characteristics of “Songhwasulgi,” which combines
different kinds of pine pollen flours and sugars with non-glutinous, rich flour. The results of sensory evaluation
indicated that the larger amount of pine pollen flour was mixed with non-glutinous rice flour higher level of
bitterness, sofiness, and feeling after-swallowing was obtained degree of chewiness was in relation to the lesser
amount of pine pollen flour. With regard to color, a higher acceptance level was achieved as the lesser amount
of pine pollen flour was incorporated with non-glutinous rice flour. On the other hand, it was revealed that the
category of adding a honey to 7% of pine pollen flour was found to be the highest level of flavor and overall
quality.

According to the results of texture evaluation, the degree of hardness, adhesiveness, and cohesiveness
decreased as the larger amount of pine pollen flour was combined with non-glutinous rice flour. It was also
found that the springiness of the texture tended to be low as more pine pollen flour was added. In addition,
the degrees of gumminess and chewiness was inversely related to the amount of pine pollen flour

With respect to a correlation between sensory evaluation and mechanical test, it was found that Songhwasulgi
with higher acceptance level for color and flavor also obtained a higher level of hardness and overall quality.
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Table 1. Formulas of pine pollen flour by Songhwasulgi
Pine
pollen  Salt Sugar Honey Water

Ingredient Non-glutinous

rice flour flour
Sample © @ @ @ @
SP5S 190 5 10 2.0 35 - 40
SP5H 190 10 2.0 - 45 15
SP7S 186 7 14 20 35 - 40
SP7H 186 14 20 - 45 15
SP9S 182 9 18 2.0 35 - 40
SPO9H 182 18 20 - 45 15
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l

| washing (5 times) J
l

r soaking rice for 4hrs |
!

| draining for 30min |
| +——

| milling (2 times) 1
!

| sieving by 20mesh I add 5,7,9% pine pollen flour
| | add 40m¢ water & 35g sugar

| or 15m¢ water & 45m¢ honey

add salt 1% |

mixing

i

| sieving by 18mesh |
!

‘ steaming for 30min |

Fig. 1. Preparation procedure for Songhwasulgi
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Table 2. Instrumental setting conditions for Texture Profile
Analyser
Parameters

Condition
50% of sample thickness

Compression ratio

Plunger type cylinder type 20 mm

Plunger speed 1 mmy/sec

Force scaling 5 kg

auto scaling on
Detecting points/ second 200

Contact area 314 mr
Interval between two bit 3 sec
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Table 3. Sensory characteristics of Songhwasulgi by trained panel

¢} Lee HG(1992)9] A eby, Kim HIS}F Lee HG(2000)2
TEF 71FE AV A, Gu SYSF Lee HG(2001)
9 H7HFE H7EE #4271, Heo SYS Lee HG(2000)
o 2447128 A7hE SLAY, Lee KHS Lee
HG(2002)9] @AY A7 22 2AR ole FA4
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A47], Gu SY ¢ Lee HGR00DQ 71525 #Av}sh
#47) AFelM e 7 A7l BoldFE Ax
s Fna } o, Back GS ¢} Lee HG(001)9] =}

o =72 (After-swallowing)

71 %4 =72 SP9S7t 7HE EA HrE o,
SPOHE A3 & g +3 FHA 2ozt AR
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87h29) Gt ool g =70
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Sample Bitterness softness Chewiness Moistness After-swallowing
SP5S 3.37+1.39" V¥ 3.91+1.26" 4.64+1.30™ 4.62+1.32™ 3.80+1.39°
SP7S 4.82+1.17% 4.18+1.25° 4.60+1.05™ 4.53+1.25 4.84+1.28™
SP9S 5.36+0.98° 4.33+1.46" 4.11+1.40% 4.16+1.33 5.42+0.89°
SP5H 3.33£1.24° 3.98+1.42° 4.84+1.31° 4.40+1.57 3.42+1.20°
SP7H 4.60+1.34° 4.40+1.45" 4.67+1.54> 402+1.42 4.53+1.36°
SPOH 5.36+1.45° 4.93+1.40° 3.93+1.66" 432£1.75 5.24+1.55%
1) Mean+S.D

2) a, b, ¢, d means in the column with different superscripts are significantly different at p<0.05 level
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Table 4. Acceptance characteristics of Songhwasulgi by
consumer

Sample Color Flavor Overall quality
SP5S  5.15+0.87" V¢ 5.25+0.75> 4951096
SP7S  5.4140.60% 5.02+0.96" 4.90+1.05°
SP9S  4.96+0.95" 4.81+1.09° 4.60+1.17°
SP5H  5.880.95° 5.48+1.13° 5.43+1.23°
SP7TH  5.69+0.90% 5.59+1.04° 5.72+1.16°
SPOH  5.28+1.40% 4.96+1.32" 4.72+1.48"

1) Mean+S.D
2) a, b, ¢, d means in the column with different superscripts
are significantly different at p<0.05 level
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HLFE BRI F3IFY HAybFo] 28 W dgR
o g NG A9 RPAol Uitk o AFe
Gu SY ¢} Lee HG(R001)Y &7t2E A7s H4A7
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Table 5. Texture characteristics of Songhwasulgi by texture analyzer
Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
SP5S 993.16+21.79" V¥ 375.14+111.81° 0.76+0.07° 0.43+0.02° 458.17+50.01 345.54+47.61°
SP7S 977.23+165.34™ 311.88+75.72" 0.740.07" 0.43+0.02° 396.38+68.92" 281.15+44.20%
SP9S 842.98+12.63" 180.51+60.46" 0.69+0.08% 0.37£0.01° 359.37+37.00° 273.80+56.87™
SPSH 1046.78+116.31° 170.76+36.80° 0.650.03™ 0.430.02° 475.03+47.95° 322.04+57.94%
SP7H 982.83+15.70% 145.09+23.91° 0.60+0.05° 0.39+0.01° 408.46+24.21™ 253.73+42.65°
SP9H 891.0+48.06™ 105.62+2.44° 0.50+0.04° 0.31+0.03° 264.25+54.43° 159.76+64.65
1) Mean+S.D

2) a, b, ¢, d means in the column with different superscripts are significantly different at p<0.05 level
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Table 6. Moisture contents of Songhwasulgi

Sample Moisture contents(%)
SP5S 38.50+0.36° V¥
SP7S 38.19+0.80°
SP9S 37.62+0.55%
SP5H 36.62+1.95°
SP7H 35.57+1.04"
SP9H 35.17+1.29°
1) Mean+S.D

2) a, b, ¢ means in the column with different superscripts are
significantly different at p<0.05
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AE(P<0.05), 71AZRAY AP (E<0.01), 21*3(;%
0.01), FE(p<0.05)% (£ JPFAQAT ©
AT gro] A5 A ¥ =40 &
T, gAEE oy Aad, JAF3Y, ¥
< ¢ F A}k

el REge ZEe 7IAAAN FHAX(p<0.0),

FAZ <00}t FGE)Y FFBARIL, SHAZ@P<

0.05), &4 (p<0.01), 24 (p<0.01), ¥F-F(p<0.01)3%
Table 7. Hunter’s color value of Songhwasulgi

Sample L-value a-value b-value
SP5S 75.10+0.93° V¥ +1.53+0.08" +19.68+0.16"
SP7S 72.10+1.71" +2.2140.18° +20.82+0.24°
SP9S 71.46+0.41° +2.63+0.15° +21.26+0.16°
SPSH 73.70+0.25° +2.0120.04° +20.42+0.21°
SP7H 72.64+0.44% +2.380.12° +21.02+0,31%
SPOH 71.52+0.42° +3.03+0.17° +22.19+0.34°

1) Mean+S.D
a, b, ¢, d, e means in the column with different
superscripts are significantly different at p<0.05

2) relative color values based on standard white board :
L-value=96.99, a-value=0.19, b-value=1.92
L-value : degree of lightness (white +100 <> 0O block)
a-value : degree of redness (red + 60 < -70 green)
b-value : degree of yellowness (yellow + 60 < -70 blue)
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H(a)9 AHBAS Bo £347]9 ZFHo Ry

242 w9y, ¢34, 34, 4990 Ugee ¢ V. QO ol z=

£ AAT F5F FEEe VAR FFH(p<0.05)

# J(HS FBBAS B 22 PL5E 23y HaztRd $atee & do B, B ¥ @

S Uskee ¢ F glen, 47 Fo SR F Pl v AL 24T B4, SR

7 gho] gigt =72 ALY ([P<0.05), A ([p<0.05), e F=Ax9 JAAASY ARBAS g oksid

HE(P<0.05)% F(f)e] FBFALT oJALZ A7 ew zoh

% a7t 3 o] BeA BesE AN, A¥H BARA Ad: Q47T Aztshe 48

g, dEE kS-S & 5 gt 7bge] Azbgel WeSE AR %, 2F9 Reg
Stz Ae FHFHA FVE<005), A¥A @ FE, A Fo =42 A FHEAL EAD

WEAE FEE0ONS B(DHY ABBAZ Mo] T AEE 37129 P Ae5E EAARG &

e HYd$E P T3 AWAL wFAY FEE FF P& PSS MR FFson FrtEen

e ¢+ Ytk dge A7le Fo] & A/ ARuT ®A Hit
AAAAS B AR SHAE<005), &  HAT J5E AAAH Aast2e HAztsts 28t

R

UAE Ho

o}
=

Z1AAAE] A2 (<001, BHE(p<0.05)

2ol

T AR

29 ArlFo] ALHE A9 AEEs} BRAL, P
9 vlgAS PR SPTHA /b Eohn BrhE g
Texture SH7AA A% WA 2o $315e 2

B8 ZRBAANL HHE(p<0.05), &4 =(p<0.05) 7vEol BETE Ay, 7Y, SHHl Iy, ¥
S %9 (WY JBRALG. 3 $PHo) BLFFT 2 AR P2 $WHRY BB eSS wYY
A2, A =3tk S8V =7 28-S o] sttt Fatdrie sEIF HHe 3517~3850
ANEd FAEE YT, AAE} 5245 FAE oG S7hR ArtFel eSS WEE Yol
b =it ge Mo ojFHFom, ANEst FAEE 3t
Table 8. Pearson’s correlation coefficients between sensory and Mechanical characteristics of Songhwasulgi
Sensory Mechanical
Characteistcs | Biter | soft | Chewi | Moist | Afier- | ¢, | |Overall| Hard- | Advsve | Springi CO};“” Gummi| Chewi |Moistre| L- | a | b
-ness | -ness | -ness | -ness | swallowing quality{ ness | -mss | -ness qess | TESS | mess content | value | value |value
Bittemness 1.0

S| Sofmess | 0786 | 10

| Chewiness [-0.844*[-0806 | 1.0

’S‘ Moistness | -0.540 | 0650 | 0408 | 10

o After swallowing | 0.996*%| 0.738 | -0.840% 1-0.509 | 1.0

: Color 0568 | -0.187 | 0680 | 0.092 |-0606 | 10

y Flavor 0712 | 0375 | 0790 | 0073 | 0752 | 0.823*| 1.0

Overall quality [ -0.560 | -0275 | 0.745 | 0239 |-0.599 | 0.862* | 0.968**| 1.0

M| Hardness |-0.894*|-0.651 |0.926**! 0486 |-0.912* | 0765 | 0.812* | 0720 | 1.0

¢ | Adhesiveness |-0.388 | -0.710 | 0430 | 0.856*| 0.351 |-0.291 | -0.058 |-0.187 | 0357 | 1.0

¢ | Springiness |-0.393 | -0.861* | 0.517 | 0687 |-0.330 |-0231 |-0.045 |-0.108 | 0.298 | 0.878* | 1.0

h | Cohesiveness |-0.749 |-0.951**| 0.897*| 0.651 |-0.713 | 0.342 | 0.450 | 0390 | 0.756 | 0.713 | 0.831* | 1.0

a| Gumminess |-0.884%] -0.948**| 0.928**| 0.486 |-0.857* | 0445 | 0647 | 0559 | 0.801 | 0.534 | 0.684 | 0.930**| 1.0

n| Chewiness |-0.768 |-0.994**| 0763 | 0.620 |-0.718 | 0.119 | 0.354 | 0245 | 0597 | 0.706 | 0.863* | 0.917* | 0936**| 1.0

i | Moisture content | -0.258 {-0.742 | 0301 | 0.758 |-0.191 |-0429 |-0.287 |-0.369 | 0.127 | 0.897* | 0.961** | 0.685 | 0.501 | 0.749 1.0

c L-value 0.890%| -0.754 | 0.697 | 0.624 |-0.887* | 0225 | 0576 | 0.371 | 0.744 | 0615 | 0495 | 0675 | 0.795 | 0.768 0407 | 10

a a-value 0.838% | 0.929** | -0.806 |-0.729 | 0.813* |-0.178 |-0474 |-0318 |-0.742 | -0.798 |-0.778 | -0.895* | 0.907* | -0.926** | 0.671 | 0917*| 1.0

1 b-value 0.821% | 0.954** | -0.794 | -0.685 | 0.789 |-0.142 |-0452 |-0.305 |-0.694 | -0.780 | -0.809 | -0.899* | 0924**| -0.959** | -0.697 | -0.895* | 0.993**| 1.0
Mean + S.D.

* : significant at p<0.05,%* : p<0.01
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