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A Study on the Noodle Quality Made from Hovenia dulcis Composite Flour

Sook Choi and Geum-Soon Park’
Dept. of Food Service Industry, Catholic University of Daegu, Gyeongbuk 712-702, Korea

Abstract

In order to develop Hovenia dulcis with natural food application the effect of Hovenia dulcis fruits powder
content the physical, textural and sensory properties of noodles were examined. The analysis of the contents
of free amino acids showed that 17 kinds of amino acids were detected and highest in 3% Hovenia dulcis
fruits powder contents. The weight and the volume of cooked noodle were highest in control the more added
of Hovenia dulcis fruits powder contents lessen the weight and the volume (p<0.01, p<0.001), the water
absorption ratio was highest in control group. Hunter color value of noodle showed that L value was 7.62 in
control, a and b values were highest in 5% added group. More added Hovenia dulcis fruits powder contents
increased a and b values (p<0.001). Hardness, cohesiveness (p<0.05), gumminess and brittleness (p<0.001)
were highest in control, springiness was highest in 1% added group (p<0.001). Scanning electron micrographs
of noodle showed that more added of Hovenia dulcis fruits powder contents made the particle uniform, so
softer and larger. Sensory properties showed that color of noodle and herb flavor were thicker in more added
of Hovenia dulcis fruits powder contents (p<0.001). The taste was highest in 3% added Hovenia dulcis fruits
powder contents. Overall acceptability was also highest in 3% added group (p<0.01).
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Table 1. Formula of noodle prepared with Hovenia dulcis
fruit powder

Ingredients Sample

redi

& 0% 1% 3% 5%
Flour (g) 200 198 194 190
Salt (g) 10 10 10 10
Water (mL) 9 90 90 90

Hovenia dulcis fruit powder (g) 0 2 6 10

A7V o] FA5AY 1587

74438 gk F A& 100 mLE 0.2 pm membrane filter 2
ol z}s}e] 15084 &2 34 & F sep-pack cartridge® 2]}
o] methanol conditioningd}sde}. ©] &¥-& 10 mLA auto
samplerdl] 59} 8+ed ninhydrin W ol whet opw] w4k A%
2417} (Hitachi, L-8800, Japan)® Table 2°] 2402 A3
i A=
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Table 2. Instrument and operating conditions for amino acid
analysis

HITACHI (Model 1.-8800)

Cation exchange resin (4.6 mmX60 mm)
Gradient elution

Buffer 1: 0.16 N sodium citrate (pH 3.3)
Buffer II: 0.2 N sodium citrate (pH 3.2)
Buffer I: 0.2 N sodium citrate (pH 4.0)
Buffer IV: 1.2 N sodium citrate (pH 4.9)
Buffer V: 0.2 N sodium hydroxide
Buffer solution: 21 mL/hr

Ninhydrin solution: 18 mL/hr

570 nm

470 nm

Instrument
Column
Mobile phase

Flow rate

Optical density
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(appearance, flavor, taste, texture, overall quality) 5 671
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Fig. 1. pH changes of noodle prepared with different Hovenia
dulcis fruit powder contents.
l’Superscript letters indicate significant different at p=0.05 by
Duncan’s multiple range test.
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Fig. 2. Moisture contents of noodle prepared with different

Hovenia dulcis fruit powder contents.

l>Superscript letters indicate significant different at p=0.05 by
Duncan’s multiple range test.

Table 3. Contents of essential amino acids of noodle pre-
pared with different Hovenia dulcis fruit powder contents

(%)

Essential Samples

amino acid 0% 1% 3% 5%
Threonine - 0.65 0.63 0.65 . 065
Valine 0.94 0.95 0.97 097
Methionine 0.31 0.30 0.30 0.31
Isoleucine 0.63 0.63 0.67 0.67
Leucine 1.34 1.44 1.49 1.49
Phenylalanine 1.12 1.15 1.17 1.18
Lysine 0.67 0.67 0.70 0.68
Total E.AA 571 577 593 5.96
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Table 4. Contents of non-essential amino acids of noodle
prepared with different Hovenia dulcis fruit powder con-

tents (%)

Non-essential Samples

amino acid 0% 19 39% 59%
Aspartic acid 1.35 1.37 1.37 1.37
Serine 1.14 1.11 1.05 1.09
Glutamic acid 1.24 1.38 1.38 1.31
Proline 0.97 097 1.08 0.96
Glycine 0.81 0.81 0.79 0.78
Alanine 0.71 0.72 0.42 0.72
Cystine 0.32 0.31 0.30 0.32
Tyrosine 0.57 053 0.46 0.51
Histidine 0.44 0.44 0.43 0.42
Arginine 0.83 0.81 0.81 0.80
Total NEAA 8.38 8.45 10.09 8.28

1969k 3% A 7he) 9k, serined 270} 7 Fgkeh,
ZHA sk A ¥-9 glutamic acide 1% A 7be] 7 59

i, 3%, 8% e® Fokow ST dn) Eube A
47} 238} E9kch Prolined 3% A rpo] Egko
9 glycine2 o] b ¥k 5% A 7ba-o] 74k ok
S}, alanine} cystine-2- 5% 7 b 7Hak =9kek. Tyrosine,

histidine¥} arginineS tjx3-o] 1A &eko] =9k},
S e kg A 40 Ax S AR
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Table 5. Hunter color value of noodle prepared with dif-
ferent Hovenia dulcis fruit powder contents

Hulmter Samples

ol 0% 1% 3% 5%
L 77623000 69894000 6257+001 57.14+004
a 053000 3547002 6322002 742+0.05

b 15.11+0.005 2049+0.03 21.98+0.02 2297+0.03

Table 63 i,

=49 7 % (hardness)E WlETe] 7 Egkow S
v e 2 3% ArF 557 7H Ggheb(p<0.05). §
A (cohesiveness)& ) F 7o) 713 =9k 5% 3 7}o|
2} ol Al g kel §-2) &l 2o 7} ¢1e) vHp<0.05). B A
(springiness) 1% A7liol 850322 713 ¥oho
(p<0.001), 74 (gumminess )& &) 7H3 *‘r‘l“ikl 7N
v gl B Arbeke] 595 Hgheh(p<0.001). 234
(brittleness)X A3 wharbA 2 tixdo] 7 =9k,
FNGF v £ 5% A7FgE Spot 74 wkel Al &2k
oA al 2ozt 9l eH(p<0.001).
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Table 6. Mechanical properties of noodle prepared with different Hovenia dulcis fruit powder contents

Mechanical Samples F-value
properties 0% 1% 3% 5%

Hardness 892726.80+52020.10°"  738012.10+17413.70°  656781.10£19351.90°  703716.90+71231.80 6.25"
Cohesiveness 71.88%4.35° 61.68+11.79™ 55.41 =6.34™ 4587+ 1.49° 7147
Springiness 73.92£1.85 85.03+10.65° 7178+ 154" 68.55+2.39° 492
Gumminess 1569.69 = 85.80 1018.69+124.87" 882.93187.25™ 733.49+4891° 4844
Brittleness 1173.81 £68.77° 750.07+107.03° 699.80+105.41" 493.73+70.46° 30.30™

1)Superscript letters indicate significant different at p=0.05 by Duncan’s multiple range test.

p<0.05, "p<0.001.

Fig. 3. Scanning electron micrographs of noodle prepared with Hovenia dulcis fruit powder.
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Table 7. Some typical properties of cooked noodle prepared with different Hovenia dulcis fruit powder contents

. Samples
Properties
0% 1% 3% 5%
Weight (g) 38.30+0.05 37.200.08 35.9010.10 31.90+£0.04
Volume (mL) 33.00+1.00 31.00£1.00 30.00+0.50 29.00+0.00
Water absorption ratio (%) 91.50+0.07 86.00+0.05 7950+ 0.04 59.50+0.03
Turbidity (Aezs nm) 0.24+0.03 0.3910.08 0.44+0.01 051001
Table 8. Sensory properties of noodle prepared with different Hovenia dulcis fruit powder contents
Sampl
Sensory properties 0% 1% amples 3% 5% F-value
Color 1.25+0.70™ 3.12+083° 475+0.70° 6.50+0.75° 71.05"
A : "
ppearance Sleekness 4954148 412%099° 475+1.16° 225+1.03° 6.84
Herb flavor 2.25+1.75° 2:75+0.88™ 3.75+1.16° 5.87+0.83" 13.95™
‘ Sweet 1.87+0.64° 2.87+0.83" 3.37+0.91° 312+1.12° 4.30°
Taste Wheat floury 412+0.64° 412+0.647 4.12+0.35° 4.00+0,53 0.10
Salty 2.12+155° 26210917 2.2510.46° 2.75+0.70° 0.71
Savory 1.25+0.46° 3.00+1.30° 4.25+0:88° 475+ 1.16° 19.12"
Hardness 3.25+1.03° 3.62+0.51° 3.75 i‘0.7'0a 3.62+091° 0.56
Chewiness 2.12+0.99° 350+ 1.06® 3.12%1.64” 437+1.92° 3.26"
Texture Springiness 3.37+051° 462+£051° 38710.99™ 362+091° 396"
Moistness 2.37+0.74° 412064 487+112° 425+1.38 8.84™
Cohesiveness 3.25+0.46° 3.00+1.06° 3.75+0.70° 425+0.46° 475"

Superscnpt letters indicate significant different at p=0.05 by Duncan s multiple range test.

“p<0.05 “p<0.01 “p<0.001.
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Fig. 4. QDA profile of sensory properties of noodle prepared
with different Hovenia dulcis fruit powder contents.
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