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Quality Characteristics of Noodles Prepared with Pine Needle powder and extract during Storage
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Abstract

This study summarizes our findings on the effect of pine needle powder and water extract on the quality
characteristics of wet noodle and the changes of microbial count during storage. The lightness of wet noodles
was significantly decreased with increasing amounts of PN powder and water extract added in the
noodles(p<.001), whereas the redness and yellowness of the noodles were significantly increased(p<.001).
Texture evaluation showed that springiness was the highest in the noodle prepared with 5% PN extract, whereas
brittleness was the lowest in 1% PN extract. At the beginning period of storage, there were significant
differences of microbial cell count in PCA and PDA among the samples, but a significant decreasing was
observed after 6 days. In the relationship between sensory and mechanical properties, a negative correlation was
observed between color and sleekness, while there was a’ positive correlation with redness and yellowness.
Sensory evaluation showed that odor, taste, texture and overall acceptability were the best in noodles processed

with 3% PN extract.
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Table 1. F rmula f noodle manufactured with powder and extract obtained from pme needle (2)
: : Sample o Loy
PD1 PD2 PD3 . PEli f - PE3
(1%) 3%) (5%) A%y 0B
198 194 190 198 190
10 10 10 10 10 10
Water (mL) 90 90 90 90 90 %
PN powder (g) 0 2 6 10 0 0
PN exiract (g) 0 0 0 0 2 10
YC . Control

PD1: Noodle with 1% pine needle powder
PD3: Noodle with 3% pine needle powder
PD5: Noodle with 5% pine needle powder

PE1: Noodle with 1% pine needle éxtract
PE3: Noodle with 3% pine needle extract
PES: Noodle with 5% pine needle extract
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o] 7o W& FE(hardness)= F¥ UA HdL

Table 2. Hunter color values of noodle prepared with pine needle

' Sampl&e , . e
value? o PD3  PD5 __ PEI PE3 PES. e
L 744610337 7569:048° 60.65+0, 05 59.93+0.03° 74.06+0.03° 65.62+0.04° 67.4620. 00 8771.265
a 3461028 3.05+0.04° 4.80+0.01° 4.3420.07° 4.58+0.08° 7.30+0.08' 8.03:0.15% 731.519"
b 13.134028° 10.79+0.03" 18.08+0.01° 18.97+0.05° 14.89+0.03° 21.01x0.01%8 20.18+0.00' 3662.1327

l’Samplm are as same as Table 1.
L : lightness (O(black) to 100(white), a

: redness {-(green) to +(red)] ,

b : yellowness [-(blue) to +(yellow)]

)Values with different superscripts were significantly different by Duncan’s multiple range test(p<0.05) ***p<0.001
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Table 3. Mechanical characteristics of noodles prepared with pine needle powder and extract
i . ©. - Mechanical properties” o

' C{)hmiven@cs Springiness Gunnmn%s ~ Brittleness
) (%) e @®

C 104824, 80+8406.09°” 160 67410.26° 108.56+:3.35° 45449+48.11° 493.90+66.34°
PD1 103026.90+8027.14° 95.62+8.47" 96.4617.37° 273.71+38.64° 434.03+14.45°
PD3 95985.03+9972.79™ 95.95+6.29" 95.56+4.59° 277.07+14.86"° 419.36+16.06°
PD5 76317.71+41075.4° 95.77+1.38 88.09+3.71° 302.08+1.44° 297.75+11.74°
PE1 87787.02+31938.73® 96.54+1.07" 83.22+5.21° 263.93+4.32° 258.61224.23"
PE3 101847.30£5706.35" 92.38+3.52° 96.99+2.99° 270.22+22.26° 292.34+14.68"
PES 107447.50+7112.49° 111.0821.49° 112.55+24.77° 268.47+8.04° 306.08+16.64°

F-value 2204 \ 48.388" 8.046 572207 72725

Samples are as same as Table 1.
>The mesurement conditions of Rheometer : Sample height:40.00 nm, Sample width : 40.00 mm, Sample depth:40.00 mm, Load cell:2
kg, Table speed:60 mm/min

Valués with different superscripts were significantly different by Duncan’s multiple range test. “p<0.05, "p<0.001
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.74~

1.63

31339

, nce 6.50+0.54™ 2381092 3.63+0.92
sleckness  3.38+1.18 4.50+1.07° 475+139"  475£14% 375+1.04° 6002131° 5634092° 47437
Herb Flavor 225+117  3.75+1.17° '550£1.07° 6.38+1.06° 3.38+1.06° 425+1.49° 525+205¢ 8898
Sweet 325+1.75° 23840.52° 1502054  13840.52° 3.38+0.51° 2.88+136° 3.38+130° 4293
Wheat Floury 4.75:1.49° 3.75+1.17° 2.88+1.64°  2.50+131° 525+1.39° 325:128" 250:141° 49037
Taste Salty 175139 3.50+1.60° 3.88+099°  538+1.19° 238+1.19° 288+113" 4.00+141° 6892
Savory 175+1.04° 2.88+1.13"  238+1.51°  2.7542.12% 275t149° 3.00+193* 2.88+189" 0.565
bitter 1.5040.53* 3.13:136° 625:0.89° 563x1.51° 1254046" 2.50+L70°° 2.75£2.12° 16487
herb 1134035 3.75:1.39°  5.88+099° 4.50:2.78° 2.25+128° 3.00:1.93° 3.13:2.17° 6365
Hardness  3.5041.07° 350:1.07 4.38+1.06° 550£1.70° 3.63:1.19" 3.75:2.19° 3.13+1.64° 2342
Chewiness 2501093 3.75:046™ 4.50+107°  538+092° 425+149° 3.75+1.83° 4.13+181% 3598~
Texture Springiness  4.13+1.72°  4.13+1.25" 325173 4504233  4.132084° - 3.753205" 3.75%225° 0.386
Moistness ~ 3.63:1.92° 4.00:093F  4.13z1.13  375:£128" 388+181° 6251046° 5.75+0.89" 5.356
Cohesiveness  425+1.67 4.25+089"  450x141° 363245 3.63+119° 5.00:131° 5.13+1.64° 1.137

YSamples are as same as Table 1.

PValues with different superscripts were significantly different by Duncan’s multiple range test.

*p<0.05, **p<0.01, ***p<0.001

f. appearance —&- flavqr taste

< texture —*— overall

Fig. 1. QDA propile of sensory properties of noodles
prepared with different concentrations of pine needle
powder and extract
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Table 7. Correlation coefficiant between sensory - and
mechanical properties of of wet noodles prepared with pine
needle powder and extract

Sensory  Appearan  Accepubility
 w .. Appearance  Overall
Mechanical Color Slo;e; ess Ifzhm:;l quahty
L 086 054 -0.09 0.51
a 0.36 0817 0.38 0.05
b 0.66~ 077" 0.21 -0.10
*p<0.05 *p<0.01 ~*p<0.001

7}E A ohp<00l) A E@e &Y oy =9
dol BAE EAoHE<l) FoEb)E e 4
% mnge F=d EF FY FAE YA
(p<.05, p<.01). 71A1A AAMY] BEE TEHAHY 75

Table 5. Changes of microbial cell count in PCA of wet noodle prepared with pine needle powder and extract during

storage at 20T (CFUjg)
d:amples o PDI PD3 PD5 PEI PE3 PE5
0 day 1.01x10° 1.31x10° 1.92x10° 1.73x10° 1.24x10° 2.01x10° 1.64x10°
2 days 2.62x10° 2.49x10" 426x10° 9.24x10° 1.89x10’ 9.49x10* 8.89x10°
4 days 4.49x10° 1.09x10° 3.11x10* 3.29x10° 3.00x10* 2.01x1¢° 2.09x10°
6 days 9.24x10° 8.26x10° 3.90x10° 6.04x10° 1.30x10° 3.02x10° 4.29x10°
8 days 3.66x10” 5.92x10° 7.28x10" 9.42x10° 6.47x10° 8.24x10’ 821x10°
10 days 2.94x10" 6.24x10° 8.81x10 6.24x10 3.37x10° 402x10° 3.78x10°

YSamples are as same as Table 1.

*

Table 6. Changes of microbial cell count in PDA of wet noodle prepared with pine needle powder and extract during

storage at 20T (CFY/g)
: dasm i C PDI1 PD3 PD5 PEI PE3 " PE5

0 day 0 0 0 0 0 0 0

2 days 2.14x10! 2.12x10! 0 0 0 0 0

4 days 5.26x10! 5.36x10! 3.02x10! 1.60x10! 2.89x10" 0.36x 10! 0.24x10"
6 days 4.92x10° 2.49%10° 1.48x10* 1.27x10° 1.24x10° 9.78x 10! 9.28x10!
8 days 1.92x10° 9.69x10° 9.24x10° 6.31x10° 9.25x10" 8.26x10° 4.37x10°
10 days 495x10° 9.92x10" 7.39%10° 1.05x10* 8.26x10" 6.24x10° 9.52x10°

YSamples are as same as Table 1.

Table 8. Correlation coefficiant between sensory and mechanical properties of wet noodles prepared with pine needle powder and

extract
S Texture Acceptability © 0
:Chewi Springi. Moist Cohesi . *~Appearance Taste ~ Textuwe -~ Overall
-ness -ness ‘ness -veness quality quality = = quality quality
076" 048 047 0797 057 0.63" 0.46 0.11
075" 0.16 -0.27 0.04 0.53" 016 | 063 0.23
-0.58" -0.30 0.39 0.74 085" 055" 0.42 021
I 067" 0.28 -0.42 -0.15 0.31 -0.05 062 0.20
Brittleness -0.18 0.63 -0.13 -0.44 0.06 0.34 0.28 0.19 041
"p<0.05, ~p<0.01, ~ p<0.001
- 690 -
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