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Quality Characteristics of Sulgidduk Added with Corni fructus Powder
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Abstract

This study was conducted to evaluate the quality characteristics of Sulgidduk prepared with different amounts of
Corni fructus powder. In order to discern the optimal addition level of Corni fructus powder, samples of Sulgidduk
with 0, 5, 10, 15, and 20% (w/w) added Corni fructus powder were prepared, and after which the physicochemical,
textural, and sensory quality characteristics were measured. With increasing Corni fructus powder level, the moisture
content of the samples increased (34.45~38.30%), and their L-values decreased. According to the texture analysis,
hardness and adhesiveness decreased with increasing amounts of Corni fiuctus powder. From the sensory tests, the
15% (w/w) Corni fructus powder sample received the highest overall-acceptability score with proper levels of color,
flavor, sweetness, and chewiness. As a result, in order to increase the usage of Corni fructus, the optimal Sulgidduk
formulation consisted of 15% (w/w) Corni fructus powder added to rice flour.
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Table 1. Formulas for preparation of Sulgidduk with addition of Corni fructus powder.

Ratio of Corni fructus

Ingredients (g)

powder (%0) Rice powder Corni fructus powder Water Sugar Salt
0 100 0 10 15 1
5 95 5 10 15 1
10 90 10 10 15 1
15 85 15 10 15 1
20 80 20 10 15 1
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Table 2. Measurement conditions for texture analyzer.

Measurement Condition
Test speed 100 mm/min
Trigger 0.005 kg,
Sample height 20 mm
Sample width 65 mm
Sample compressed 30%
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Table 3. Comparison of DPPH free radical scavenging activities
from the various Corni fructus powder.

Sample DPPH-radical scavenging

activity (%)

Freeze dry Corni fructus powder 72.5610.10
Hot air dry Corni fructus powder 44.21£0.10
Ascorbic acid 82.75+0.04
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Table 4. Moisture contents, brix and pH levels of rice flour and
Corni fructus powder.

Sample Moisture (%) °Brix pH
Rice flour 32.04£0.18 1.10£0.03  5.80+0.01
Corni fiructus powder 3.1610.62 6.70+0.10  3.88+0.01
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Table 5. Moisture contents, brix and pH levels of sulgidduk with Corni fructus powder.

Ratio of Corni fructus powder (%) Moisture contents (%) °Brix pH
0 34.45+0.12 10.00+0.13¢ 5.78+0.12°
5 34.75+0.08" 12.00+0.07° 4.88+0.12°
10 35.62+0.14° 13.00£0.11° 4.20+0.05¢
15 36.70+0.42° 15.00+0.12° 4.16+0.11¢
20 38.30+0.44* 16.00+0.05 3.95+0.07¢

D Means+SD

*4Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table 6. Color values of Sulgidduk with Corni fructus powder.

Hunter's color values

Ratio of Corni fructus powder (%)

L a b
0 90.98+0.70"" -0.7440.02¢ +5.7340.08¢
5 88.10+0.22° +3.91+0.21¢ +6.49+0.16°
10 81.1543.14° +6.3610.09° +6.47+0.08°
15 79.91+0.28¢ +10.55+0.18° +8.64+0.05°
20 70.48+0.61° +13.4940.06" +9.22+0.06*

Y Means+SD

#*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 7. Texture properties” of Sulgidduk with Corni fructus powder.

Ratio of Corni fructus powder (%)

Texture properties

0 5 10 15 20
Hardness (g;) 0.32+0.05"" 0.28+0.15° 0.26+0.01° 0.2120.09° 0.2020.03¢
Adhesiveness (g) 13.0040.18° 9.40+0.27° 8.4142.63° 8.52+0.09° 8.9410.04"
Cohesiveness 0.52+0.01° 0.61£0.25%® 0.59+0.01° 0.6320.06% 0.61£0.03®
Springiness Index 0.69+0.15¢ 0.8120.01°¢ 0.8120.03° 0.89%0.07% 0.85+0.01°
Chewiness (g;) 3.78+0.11° 3.68+0.17% 3.77+0.13% 3.87+0.02% 3.75+0.12%
) Means+SD

*4Mean in a cloumn by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 8. Mean sensory intensity ratings for Sulgidduk with Corni fructus powder.

Ratio of Corni fructus powder (%)

Senso
i 0 5 10 15 20
Color 4.55+1.21'2¢ 5.8240.60° 7.57+0.65° 8.05+0.69° 8.35+1.05*
Flavor 4.64+1.21° 5.36+0.67° 5.91+0.67° 6.05+0.65° 6.75+0.11°
Sweetness 6.55+0.65¢ 6.88+1.08 7.1140.70% 7.3540.91% 7.68+0.14*
Sourness 2.11+0.12°¢ 7.1540.96° 7.26+0.75° 8.33+1.63° 8.89+2.10*
Moistness 6.18+0.68° 6.45+0.82¢ 7.014+0.96° 7.5140.87° 8.33+0.22*
Chewiness 5.58+0.75° 6.68+1.21¢ 7.64+0.92° 7.9140.70° 8.03+1.78*
D Means+SD

2 9-point intensity scale (1: very weak, 5: moderate, 9: very strong)

**Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 9. Mean preference ratings for Sulgidduk with Corni fructus powder.

Ratio of Corni fructus powder (%)

0 5

10 15 20

Overall acceptability 6.18+0.52'2*

7.1240.96¢

7.3610.50° 7.88+0.75° 7.28+1.02°

D Means+SD

?9-point hedonic scale (1: greatly dislike, 5: neither dislike nor like, 9: greatly like)
**Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

A7lrelA ©heto] 7.68 AlBto] 8.89= 7P wA WEhES
] wutE) Algtel] tigk Awrt o A =AR = Ao
Z Yehth 53 A =(moistness)2F 4 34 (chewiness) =
2R Aol SV E EA B AT A 2
A7tES 2Est 47199 7lsx %7t A¥= Table 99
72t} AA 7] 3% (overall-acceptability) e A £ 3
7HE 15% > 10% > 20% > 5% > 0% =22 YeRY} 15% &
7hEol fFedog M B 7|EEE HUh Ak
20% F7hto]l A& Alnh, gutelA o] = b =4
UEREAI R dld o2 HAA ] 7S =7 @A YERs AL,
WFH AR 15% F7kre]l ohE bl vlsl A, g,
b, £53 AU A= Uy =R ¥3 A3 7
o7 AWkAel 7|5w Ago] FHHoT LI Ao

A A
2 o

A= F22e 715 Aol EE =
7190 Egste] A7 EFe R B W
AR A7Y A7) HA ag veS o
CHRTER 0, 5, 10, 15, 20%2] BAAZEE A
7
o

Fe H7ksel 71 Az 2000 A AR A

» Mo
>

],

i op
QL
2
[o
S
ML

o
of
2
I
ofl
i
o)
=
N,
X o
Y
i

DS T e A
R s T 1= A O ¢ S 17

T o
Ho
S
=}

L
)
U
o
o|\
_\‘I_( J
)

+

o%
o
T
R
ko
=
kr
=2
R
—
A

o
CHEE Akl 2748

TN
OIN FIO ol
olN
N
Y
x2

,.\
g
=3
a
w2
=
-z
N
oX
i~
o,
7
a,
=
g
a
w2
2
flo

oY o 4
N

o
o
N
N
ol

,.\
&)
)
=
]
ED.
=]
2

z
i)
)
i)

by
o=
w2

o
3.

®.
5
o
v

N
flo
[
5

Ho
g

d
i=X
—_
5y
X
L

g

7HEel 7 =& S JETE A3/ (chewiness)> T
Zt3 A A7EES ol Afol= YRR SSkA T
AR 15%Y W 7P =2 go R SAEAY #5E Ut
9] HAAQ] 7% % (overall-acceptability)= AHf A7+
15% > 10% > 20% > 5% > 0% =22 velytth mahd, 5
AZG AR B "ol 15% oA A"
A7rste] Azxshe Aol AR FFoE A AXIT

¥
rot

k)

AACC. 2000. Approved Method of American Association of
Cereal Chemists. 10th. ed., Association. St. Paul. MN, USA.

Chae KY, Hong JS. 2006. Quality characteristics of Sulgidduk
with different amounts of waxy sorghum flour. Korean J. Food
Cookery Sci. 22: 363-369.

Cho JA, Cho HJ. 2000. Quality properties of Injulmi made with
black rice. J. Korean Soc. Food Sci. 16: 226-231.

Cho JS, Choi MI, Jang YN. 2002. Quality characteristics of
Sulgiduk added with Lentinus edodes sing powder. J. East Asian
Soc. Dietary Life. 12:55-64.

Cho JS, Hwang SY. 2008. Food Materials. Munundang, Seoul,
Korea, p. 67.

Cho EJ, Yang MO, Hwang CH, Kim WJ, Kim MJ, Lee MK.
2006. Quality characteristics of Sulgidduk added with Rubus
coreanum miquel during storage. J. East Asian Soc. Dietary
Life. 16: 458-467.

Choi WS, Park YH, Hong JS. 2009. Quality characteristics of
Sulgidduk supplemented with apricot powder. J. East Asian Soc.
Dietary Life 19: 603-609.

Chung SR, Jeune KH, Park SY, Jang SJ. 1993. Toxicity and
lectins constituents from the seed of Cornus officinalis. Korean
J. Pharmacogn. 24: 177-182.

Ding X, Zhu FS, Yu ZL, Dong LN, Cai BC. 2007. Comparative
study on contents of amino acid and major and trace element in
Cornus officinalis before and after being processed. Zhong Yao
Cai. 30: 369-399.

Hong JH, An SH, Kim MJ, Park GS, Choi SW, Rhee SJ. 2003.
Quality characteristics of mulberry fruit Seolgidduk added with
citric acid. Korean J. Food Cookery Sci. 19:777-782.

Hong KJ, Hwang SH. 2011. Quality characteristics of Sulgidduk
with added chestnut. J. East Asian Soc. Dietary Life. 21: 194-
199.

Kang BS, Kim JI, Moon SW. 2012. Quality characteristics of
yogurt added with Sansuyu (Corni Fructus) extracts. The
Korean J. Culinary Res. 18: 180-190.

Kim OK. 2005. Antidiabetic and antioxidative effects of Cornus
Sfructus in streptozotocin-induced diabetic rats. Korean J. Oil
Chemists Soc. 2: 157-167.

Kim SH, Chung MJ, Jang HD, Ham SS. 2010. Antioxidative
activities of the Codonopsis lanceolata extract in vitro and in
vivo. J. Korean Soc. Food Sci. Nutr. 39: 193-202.

Kim GY, Kang WW, Choi SW. 1999. A study on the quality
characteristics of Sulgidduk added with persimmon leaves pow-
der. J. East Asian Soc. Dietary Life 12: 461-467.

Kim YD, Kim HK, Kim KJ. 2003a. Antimicrobial activity of
solvent fraction from Cornus officianalis. J. Korean Soc. Food



2 A71Ee] FAEA 111

Sci. Nutr. 32: 829-832.

Kim YD, Kim HK, Kim KJ. 2003b. Analysis of nutritional com-
ponents of Cornus officianalis. J. Korean Soc. Food Sci. Nutr.
32: 785-789.

Kim BW, Yoon SJ, Jang MS. 2005. Effect of addition baek-
bokryung (white porid coscoswolf) powder on the quality char-
acteristics of Sulgidduk. Korean J. Food Cookery Sci. 21: 895-
907.

Ko HC. 2010. Quality characteristics of sugar snap-cookie with
added Cornus fructus. J. East Asian Soc. Dietary Life 20: 957-
962.

Lee JY. 1981. Indoid glycosides of Cornus officinalis. MS thesis.
Seoul National University, Seoul, Korea.

Lee YC. 1992. Chemicalcopositions of Corni fructus and separat-
ing properties of its flesh by drying. Korean J. Food Sci. Tech-
nol. 19: 36-40.

Lee JS, Cho MS, Hong JS. 2008b. Quality characteristics of
Sulgidduk containing added tomato powder. Korean J. Soc.
Food Cookery Sci. 24: 375-381.

Lee YJ, Han JS. 2009. Physicochemical and sensory characteris-
tics of traditional Doenjang prepared using a Meju containing
components of Acanthopanax senticosus, Angelica gigas, and
Corni fructus. Korean J. Food Cookery Sci. 25: 90-97.

Lee JS, Hong JS. 2005. The quality characteristics of Sulgidduk
with the addition of Citron preserved in sugar. Korean J. Food
Cookery Sci. 21: 851-858.

Lee SJ, Kim EH, Lee HG 2008a. Development of rice wines
using Cornus officinalis and Scutellaria baicalensis by antoxi-
dant activity tests. Korean J. Food Sci. Technol. 40: 21-30.

Lee HG, Lee EM, Cha GH. 2005. Sensory and mechanical charac-
teristics of Shinsunchosulgi by different ratio of ingredient.
Korea J. Food Cookery Sci. 21: 422-432.

Park CS, Kim DH, Kim ML. 2008. Biological activities of
extracts from Cornus fructus, Astragalus membranaceus and
Glycyrrhiza uralensis. Korean J. Herb. 23: 93-101.

Park MK, Lee JM, Park CH, In MJ. 2002. Quality characteristics
of Sulgidduk containing Chlorella powder, J. Korean Soc. Food
Sci. Nutr. 31:225-229.

Park GS, Shin YJ. 1998. Mechanical characteristics and prefer-
ences of Gamkugsulgie-dduk by different addition of Chrysan-
themum indicum L. J. East Asian Soc. Dietary Life 8: 289-296.

Seo YB, Kil GJ, Lee YK, Lee YC. 2002. Study on the effects of
Cornus fructus about the anti-allergic action. Korean J. Ory.
Med. Physiol. Pathol. 1: 1-17.

Shin YJ, Park GS. 2006. Quality characteristics of Apricot Sulgid-
duk with different addition amounts of Apricot juice. Korean J.
Soc. Food Cookery Sci. 22: 882-889.

Shin JW, Shin GM. 2008. Quality of White pan bread as affected
by various concentrations of Corni fructus powder. J. East
Asian Soc. Dietary Life 18: 1007-1013

Won DH, Cho JH, Kim HS, Ko JH, Lee J, Park SA, Lee HIJ,
Yook CS, Kim IH, Won BP. 1996. Studies on the analysis of
Cornus fructus and its preparation. The Annul Report KFDA 1:
197-201.

Yoon SJ, Choi BS. 2008. Quality characteristics of Sulgitteok
added with Lotus root powder. Korean J. Soc. Food Cookery
Sci. 24: 431-438.

Yoo KM, Kim SH, Chang JH, Hwang IK, Kim KI, Kim SS, Kim
YC. 2005. Quality characteristics of Sulgidduk containing differ-
ent levels of Dandelion (7araxacum officinale) leaves and roots
powder. Korean J. Soc. Food Cookery Sci. 21: 110-116.

Yun SJ, Ahn HJ. 2000. Quality characteristics of pumpkin rice
cake prepared by different cooking methods. J. Korean Soc.
Food Sci. 16: 36-39.



