KOREAN J. FOOD COOKERY SCI.
Vol 20, No. 1, FEBRUARY, 2004

“E|H (f3Eeih 2l A= is|of mE 2sH R AKX

. WE G
ShFoi st A sl st A EY

o] & A]

CRE]

Sensory and Texture properties of Neuti-dduk by different ratio of ingredients

Hyo-Gee Lee, Hyun-Nam Baek
Dept. of Food and Nutrition, college of Human ecology, Hanyang University

Abstract

Neuti-dduk is a steamed rice cake made of nonglutious rice flour, with Neuti leaves powder, sugar,and water.
The objective of study was designed to seek the best recipe to make Neuti-dduk. The procedure was as follows
Neuti-dduk containing different ratios of the above mentioned ingredients, such as Neuti leaves powder (4, §,
and 12g), sugar and water. The most desirable recipe was determined after sensory examinations and
mechanical tests to measure the texture, moisture content and colorimeter.

The results of the sensory evaluation showed the Neuti-dduk containing 8g Neuti leaves powder, 20g sugar 20
and 45m/ water had the highest scores in overall acceptability, color and flavor preference. In the textural analysis
the hardness, adhesiveness and cohesiveness of the Neuti-dduk decreased on the addition of increasing amounts of

Neuti leaves powder.

The moisture content of Neuti-dduk with 4g Neuti leaves powder was higher than that with 12g.

The L- and a-values of Neuti-dduk were increased by decreasing the amount of Neuti leaves powder.

The overall quality of the sensory examination of Neuti-dduk in relation to the amount of Neuti leaves powder
had positive correlation with the moistness, but negative correlations with the L-value andmoisture content. (Eds
note: would these 2 highlighted features not be related; if so, why does one have a positive and the other a

negative correlation?)

From the results of these tests, the most desirable recipe for the Neuti-dduk was 8g of Neuti leaves powder, 20g
of sugar, 45m/ of water and2g of salt, for every 200g of rice powder. The moisture content of this recipe was

42.18%.

Key words : Neuti-dduk, Neuti leaves (Zelkova serrata Makino) powder, sensory evaluation, textural properties

.M 2

@ o] _ﬁ_aﬂ% A= =2 ;\]7101 e =

AR A Ak H5e i A7
%%ﬂﬂﬂ A7 A = ”%Q”J g ot
st 42 ol o S48 8 A
o,
2= W@Eholgt B8, %8 ¥H
ZE 24 9 FHoBy & £

Corresponding author: Hyo Gee Lee, Hanyang University, 17,
Haengdang-dong, Sungdong-gu, Seoul 133-791, Korea

Tel: 02-2290-1182

Fax: 02-2290-1182

E-mail: hyogee @hanyang.ac.kr

49 -

it

o wEe Aptgd ool dgsl
© A9 2509E ABos @

¢
o=
& 5
B 4
A
> 52
- B
o
Y
ol
2
X
2
aiff
o
2 4

g MY
oo ottt o X
2 Mo oy
2,
2 i
w30
* 24
%> p
il _%
m [u—l
Uy
) ol
i tlo
o8, o e
mo 4% X
> = o
(o Mt g
il oof
1 0o oo
9, 9k ox

syge

AUl

7 o] e UYL o] AT
Ago g fEﬁ—cﬂ&(fgr’ﬁk@)M BRIERH( =

FFze) 353 A 208 A 15 (2004)



50 SHERENS A MG B2 B5H L HaA 54

He), "ZEzdedAy %) =H9, Tzdas
4,7 =EY, Txdee Y Kiggi=EE), =
ARFAA 2 A, Vo) =RYRREoIZ T J=
=)o) QX F/FLEs) LEY, Bt 12 I o=
BRCEIVE kKl H =2), N2AYe 402
2HAE <gg>o] 49 39 =592 28R
REE =Y

EURE AR, FAGE T T A
A7l Ades AECZ I+ <F 26m, AEF2 3m
A% "9n BN E Jt2S, AR Boz AR 4
479 “EUR ojAYS 2wy FA © 2,
Aol EFate FEAFFEERD' VLR o] 8FH &
o wizkawon A, u¥, XA, AY, A7, o
g, okl BE olko] <oz ol gu,

rEge] ARY B e oy zeMd 7=
=] loy Ednig gk By, i), A% S
o] EQslA Rgonz oo fd AT/t Basit
I Azgc
AFE “EYS =guR o] g 283
oH¢EZ 49 29t Aot A go| 7Hsstd =¥

rie

o

153
o

> o o wf

3 189 AEAQY =HHY A5H BF
Zo=E2, =Ego AZAEoR AU e
weo) 914 she © £20] 9ok

S X & ot & 4

Table 1. Formulas of Neuti-dduk made from Neuti leaves
powder

Ingredieni Rice powder Neuti leaves  -Salt = Supar Water

treatiment ® powder(g)  (g) ® )
by 2 4 2 o
R
; Zg 200 12 2 ig 45

P 210 : rice powder 200g, Neuti leaves powder 4g, salt 2g,
sugar 10g, water 45mf

P 220 : rice powder 200g, Neuti leaves powder 4g, salt 2g,
sugar 20g, water 45n{

P 410 : rice powder 200g, Neuti leaves powder 8g, salt 2g,
sugar 10g, water 45m{

P 420 : rice powder 200g, Neuti leaves powder 8g, salt 2g,
sugar 20g, water 45mf

P 620 : rice powder 200g, Neuti leaves powder 12g, salt 2g,
sugar 20g, water 45m{

P 630 : rice powder 200g, Neuti leaves powder 12g, salt 2g,
sugar 30g, water 45m{
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Stainless steel(7} 2 18cm, Al 2 12.5cm, 0] Scm)ol

=
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I8 Z 42 72 2em, AR 2emBE Z2FS E 3 A
3 ¥A5 A2 BEE gtk
Steamer() A1 Z HAHAZFZY A A1 F)ell & 121 231
£91 Stainless steel A7 2 H712E Y 57
S 9e 32087 A U B 13 1083} 5& 59
T AN 9& Al ¥ 10870 A3 O A5 ALE
atAtH
| Polished rice |
l
‘ Soaking rice for 12 hrs. J
|

rDraining water for 30 mins. I
l<——|add 1% sal
| milling (2 times)

|

| Sieving |

v
r Mixing
L

Add Neuti leaves powder

J Add water, sugar

l
Sieving 4’
l

Steaming for 20 mins.
| |

Fig. 1. Preparation procedure for Neuti-dduk.
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(flavor), &3 3173 Z(moistness), & 7] 374 E(chewiness),
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quality)= B7}sta oo,
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vE kRS Ahge Belse Axe LHE
R 2cm, 2cm, 2cm)e] €23 EA] 2 Texture Analyser
(TAXTI 2/25, Stable Micro Systems, England)E A}23}
of 53 e 24ST FIRH BEVAS FAANO,
Texture Analyser®] Z&Z71-& Table 29} o Ax
/d(hardness), -2’ (adhesiveness), ¥ A (springiness),
273 A (cohesiveness), # 24 (gumminess), 4 & A
(chewiness)& %3 sttt

3 #E5A

AlEE 528 HAAE(OHAUS Co, USA)E o] &3t
o AFINGAL, olE 428 =X7] AF &7l Fop

Table 2. Operation condition for Texture Analyser

Parameters condition
compression ratio 50% of sample thickness
plunger type cylinder type 50mm
plunger speed 0.1mmysec
Force scaling 25Kg
Auto scaling on
Detecting points/second 200
contact area 400mm’
Interval between two bite 3 sec

uEg 51

105CoA 24 71¥9 7FE= Drying oven(Eyeld,
Matural, NDO-450ND, Korea)2 o] &235tH Tt Al8= 5
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“E]"-g& Chroma Meter(DP-400, Minolta Co., Ltd.
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QDA profile:= Fig. 29} 2t
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Table 3. Sensory characteristics of Neuti-dduk made from Neuti leaves powder

Tr:f; Zi;em N;::’ dl;zz;)es Rlce(gilour S?':;u vz:gr Color Flavor ~ Moistness Chewiness Sweetness (o)::ftl;
P 210 A 200 10 45 408+1.33" 4.36+0.83° 3.06+0.79° 5.72+0.81° 3.78+0.90° 4.1110.92°
P 220 20 456+121° 4.75:097° 3.2210.64° 4.5610.69° 4391093 4.44+0.84°
P 410 2 00 10 45 5314095° 4.86+0.83° 4.14+0.72° 4.36:0.68° 4.33:1.07° 5.39:0.96"
P 420 20 5924077 5.03:0.74* 5.22+068"° 5.33:0.72° 5.031091° 5.64+0.87"
P 620 - 00 20 45 4724091° 4.1420.72° 4.92+077° 4.94+0.75° 4.75+1.02% 5.22:0.76"
P 630 30 525+1.02° 4.33:0.76° 5.89+0.75" 4.22+0.80° 5.69:£0.79" 5.53:0.77°

1) a, b, ¢, d Values in the row with different superscripts are significantly different from each other by Duncan’s test.

Means in the vertical column with different superscripts are significantly different(p <0.05) Means + S.D
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Fig. 2. QDA profile of Neuti-dduk made Neuti leaves
powder
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731 (hardness) & =Bl A7FF 12g5 H7HSE P620
o] 931.8E 7Hg¢ Fol Hol gstA L, 4g5 HIHeh
P2200] 551.112 7}& ol R=gt) =g Yrt&
4gy 8gy 12g £o 8 FEHYIL 797 zko|7t U
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Mol &7ttt AL & 5V £47), 4 Y9 4
A A-e} 22 Aol AdTh

524 (adhesiveness)> =E] A7} 4g HILgE P220
o] -124952 71 B¢, I ¢ AR E §93F
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Table 4. Textural properties of Neuti-dduk made from Neuti leaves powder

jent Neuti  Rice

;gz;’;:r flour Stlgg)m Vzlﬂe:g:r Hardness Adhesiveness  Springiness Cohesiveness Gumminess  Chewiness
Treatmen © (®

P 210 . 200 10 45 616.49£17.00°" -51.18+12.97° 045:0.02 036+001° 219.44+566°  98.06%3.14°
P 220 20 551.11423.91° -124.95+10.72° 0.46:0.01° 0331001 184.66+11.93" 85.56+3.35°
P 410 o o 0 s 846.48+12.96° -70.41:2.80° 0.41:000° 032:001° 269.57+4.07° 110.76+0.93"
P 420 20 785.96+58.82° -77.93+30.82° 042+0.01° 035:002° 275.74+28.86° 116.19+12.71°
P 620 2 a0 O s 951.98£56.58° -72.5135.42" 049+0.02° 034000 321.06+15.77° 158.72+0.63
P 630 30 824.17452.97° -66.04x11.34" 0.41:001° 0.3110.02° 257.82+3.77° 105.09+4.14%

1) a, b, ¢, d

Values in the row with different superscripts are significantly different from each other by Duncan’s test.

Means in the vertical column with different superscripts are significantly different(p <0.05)

Means + SD
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gold5s A9 o R =HQT A7)
2o ZlAE 4F Fo| B25% Wohgow f9
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HAEE UEhl = aft(Redness) =] A7F5 4g8
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Table 5. Moisture content of Neuti-dduk made from Neuti

leaves powder
Ingredient Neuti  Rice

leaves  flour Sugar Water  Moisture

Treatment  powder(g) (g) ® (mt)  content(%)
P 210 10 43.35+0.14""

P 220 4 200 20 45 4425+0.62"

P 410 10 42.03£0.31°

P 420 8 200 20 45 42.18+0.28°

P 620 20 41.21+0.17°

P 630 12 200 30 5 41.36+0.46°

V& %% 9 Values in the row with different superscripts are

significantly different from each other by Duncan’s test.
Means in the vertical column with different superscripts are
significantly different(p <0.05)
Means + S.D

Table 6. Hunter’s color values of Neuti-dduk made from Neuti leaves powder

Ingredient Neuti leaves ice fl
powder Rice flour Sugar(g) Water(m{) L-value a-value b-value

Treatment 4] (®)

P 210 4 200 10 45 58.541045°0  2.9740.11% 13.32+0.19"

P 220 20 61.05+0.76* -3.1420.10° 13.8710.25"

P 410 g 00 10 45 53.96+0.04° -2.68+0.14™ 12.80+0.09™

P 420 20 56.44+0.40° -2.83+0.10% 12.93+0.64°

P 620 . 00 20 45 51.35+0.08' -2.33+0.12° 12.93+0.17°

P 630 30 52.64+0.28° -2.49+0.08"" 12.270.16°

) a b, c a

Values in the row with different superscripts are significantly different from each other by Duncan’s test.

Means in the vertical column with different superscripts are significantly different(p < 0.05)

Means + S.D
L-value : degree of lightness (white +100 < 0 black)
a-value : degree of redness (red +60 < -60 green)

b-value : degree of yellowness (yellow +60 < -60 blue)
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tHp <0.05).
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Beh

ARPE FAE, BI4IAs B FEEA@
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AFEe AAE8AEe B9 2BEAP 005F B
Atk o)A FHAHol &5 APl = A

MH‘

il

Table 7. Correlation coefficients between Sensory characteristics and Textural properties of Neuti-dduk made from Neuti

leaves powder

Sensory

Textural

Characteristics Chiewi- Sweet Overall’ | Moiste
ness  ess. - Quality- |- content

Color  Flavor Moistiess

Levalue: avaltie® b-value  Hardness

Adhesive Springi Cohesive Gummi- Chewi
“HeSS  -pess -IKss ness -hess

Color 1.000
S Flavor 0.095 1.000
h Moismess |0252%% 0009 1000
S Chewiness |[0079 0023 -0.184%* 1000
I Swemess |0155 009 0353 0019 1000
8‘;:1’?3 018157 0.126 0389 0.171* 0112 1000
Molstre | gpser 0130 0889 0353 0208 0816+ | 1000
Lvalie 0444 0368 0650 0350 -0.133 -0.645* | 0646* 1000
T avalie [0275 0592+ 0386* 0216 0004 0545% |0ST3 0943 1000
X buiie 0401 0433 0704 0366 0115 -0560* |06147 0753+ 0T01 1000
u  Hadness |0517% 0318  0581% -0238 0026 0575% |-0658* -0930%* 0878% 0737+ 1000
" Adnesiveness| 0101 0157 0161 0109 -0.113 0247 |-0059 -0475* 039 0305 0303 1000
1

Gumminess | 0454  -0263  0494* 0073 0.045 0.538*

Chewiness | 0212 -0299 0313 -0026 0079 0367 |-0434

Springiness |-0450  -0.106 0307 0080 0.122 0293 |0.292
Cohesiveness [-0.284 0220 -0.370  0.531* 0.034 -0.234 | 0275

0064 0034 0485 0085 -0210 1000
0379 -0422 0422 -035 0104
0.620** 0.858%* 0.792** -0.634** 0.947** 0.333
-0.754**  0.740** -0.380

0.370 1.000
0.042 0044 1.000

0.821** 0230 0437 0097 0916* 1.000

1) *p<0.05, **p<0.0l

St ze] #5352 A208 A 15(2004)
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