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Abstract

This study was performed to examine the shelf life and qualities of wet noodle with Morus alba L. root and
Curcuma aromatica extracts (MCE) during storage at 4°C. Lightness and redness of wet noodle were decreased
with increasing amounts of MCE added in noodle while yellowness was increased. The viable cell and molds
count of wet noodle with MCE was reduced about 1~2 log cycle as compared with control during storage time.
Also the TBARS (thiobarbituric acid reactive substance) value of wet noodle with MCE was lower than that
of control. Hence the wet noodle with MCE has shown remarkable antioxidation effect. In sensory evaluation,
the wet noodle containing the ratio of 2.5:0.02 of M. alba : C. aromatica was preferred than the control. From
these results, the addition of 2.5% of M. alba and 0.02% of C. aromatica extracts in wet noodle had a good
effect on improvement of preservation and development of quality.

Key words: Morus alba root, Curcuma aromatica, shelf life, wet noodle
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Table 1. Recipe for preparation of wet noodle” (%)
Ingredient Control A B
Wheat flour 100 100 100
Water 30 30 30
Salt 3 3 3
Morus alba L. — 25 25
Curcuma aromatica - 0.01 0.02

1>Control, untreated; A, Morus alba L.: Curcuma aromatica=
2.5:0.01%6; B, Morus alba L. : Curcuma aromatica=2.5:0.02%.

3+l homogenizer(Ace homogenizer, AM-7, Nihonseiki,
Tokyo, Japan)& 10,000 rpmel A 287+ #2383 o5 pH
meter(HM-30V, Toa, Kobe, Japan)® =743} t}.

Me =Y

AHEY HHAS 20 cmx20 cmE AE 3 A xFA| (JC 801,
Color technosystem Co., Tokyo, Japan) & =33} o zt
Zve) AR L, a, b #hoz Jehgle o u AH8E EE
wgho] e 1°=9373, a'=-0.12, b'=0.11°] 3t}

=d &8

A o] 7 % (hardness), B4 (springiness), 23 A (cohe-
siveness) @ AA (gumminess)S A WS 20 cmx 2.0
cmZ Zet 287 #£2 & texture meter(T1-AT2, SMS
Co., Tokyo, Japan)g AH&-3te] S35t o, B4
force 100 g, distance 1.5 mm, test speed 0.5 mm/sec®] 1t}

UM & FE0|+ &

Zt A8 E 2 g¥ Fadog F3k & @ PBS(Phosphate
buffered saline, pH 7.4)% 108§ 7}3}od 1,000 rpmel A 13#
7+ A3} Ace homogenizer, AM-7, Nihonseiki)gF o+ 10
vj 8240 2 s Mat ittt dulT T A=A NS PCA
(Plate count agar)ol] E=23}e] 37°CollA] 24~48A] 7t ufj oF3t
T AR FJFS Agste SASATE FFo] e AR
2B PDA(Potato dextrose agar)ol] E@3dte] 3~597F
HjeFsted AAE JeEE At SH3 A

MEE =Y

TBARSE Buege®} Auste] W (23)o] 93l A 3A
ok #& A5 5 gdll 5ule] 2EFE 7H8E 3000 rpmel A
187+ # 23 Ace homogenizer, AM-7, Nihonseiki)A] 7]
3 glass wooldl] o#3} T} o] oJB 05 mLol %= 05
mL¥} 7.2% BHT 50 uL, TBA/TCA €% 2 mLE& 78l
B B 1583 T8 Hol WAAIAT. ©]F 3,000
mpme =2 1087 9412 (UNION 32R, Hanil Co.)3}<]
L2 AT AL 531 nmoll A F48kAeh 2ol TBARS &
S 24 kg WA malonaldehyde %(mg)o 2 Ve TH

2@}

1399 %389 panel& L2 A2 AU HE2
HAlel wot 7k A7k ol A = she] AlE e



SHAz|

Zy Ao vt F3F AL SAS softwareol| 4] Z=Z1
2 = general linear procedures, least square =2 44
24 (ANOVA)E 3 p=0.05 =M Tukey’s studentized
range test™(24)0] wel &8

gy 2 38 322 E9ES HUIE Adel A7
£ pHE A3 A3+ Table 29} 2t} 27+ %7
pH 5822 Park 5(25)°] Z=42} -5 %7] pH7} 6.01°]
23 Bag Aol vk ofzk v ghs BAh o] 3L Al
A Al AREE "R W8 Fo] Apolol|A] 7RISk Zo

Table 2. Changes in pH of the wet noodle" treated with
Morus alba L. and Curcuma aromatica during storage at 4°C

Days Control A B
0 5.8240.023% 5.77+0.00%" 5.78+0.00
3 5.820.00%" 5.79+0.014" 5.81+0.00*
6 5.85+0.014 5.82+0.01 5.80+0.02
9 5810014 5.78+0.01% 5.78£0.02
15 5.80+0.01%" 5.77+0.01%° 5.78+0.02
21 5.78£0.00%" 5.77+0.00%" 5.77+0.00%

YRefer to Table 1.
Means in the same row (A,B) and the same column (a,b) bearing
different superscripts are significantly different (p<0.05).
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Table 3. Changes in lightness of the wet noodle” treated with Morus alba L. and Curcuma aromatica during storage at 4°C

D Wet noodle Soup Boiled noodle
ST Control A B Control A B Control A B
0 89.0+0.00™ 87.72+0.02% 86.7410.04%  60.92+0.19™ 5959+0.28" 56.14+0.29% 83.23+0.06™ 79.39£0.30" 79.31 +£0.00™

3 86.83+0.02* 84.30+0.09" 84.24+0.01™
6 86.84+0.00" 84.08+0.16" 83.23+0.12°
9  8545+0.07" 82.48+0.07* 82.61+0.40"
15 84.45+0.11% 82.21+0.39% 81.43+0.01%
21 83.25+057% 82.02+0.73* 80.91+1.03*

66.79+0.95™

66.10+0.16™
60.14+1.10%

60.23+1.26°"" 63.34+1.01* 57.73+1.02%
67162050 72.95+0.75™
76.70+0.81%  72.71+0.01% 71.26+0.01™
65.42+0.61% 69.18+0.06™
59.43+0.06 60.43+1.16

82.40+050™ 79.61+0.03" 78.62+0.04°
83.5040.09" 79.06+0.86™ 78.33+£0.01%"
80.38+0.44" 77.15+0.39™ 77.79+0.41%
8013047 76.79+0.11% 78.36+0.03%
79.04+0.68 76.62+0.46"" 74.93+0.96™

URefer to Table 1.

Means in the same row (A-C) and the same column (a-e) bearing different superscripts are significantly different (p<0.05).

Table 4. Changes in redness of the wet noodle! treated with Morus alba L. and Curcuma aromatica during storage at 4°C

D Wet noodle Soup Boiled noodle

ays

Y Control A B Control B Control A B
0 -077+002™ -333£0.05% -360+£006"  117+003" 1.18+001" 147+004™ -1.76+£004* -012+0.36™ -2.19+0.05™
3 -118+0.05™ -231£004™ -338+0.05°°  1.56+0.06™ 1.28+001" 150+001* -113+034*" -344+0.03" -4.71+£0.00°
6 -1.02+001" -270+0.10" -1.70+0.11"  0.86+0.08" 0.87+0.13" 064+0.00" -0.85+0.04"" -3.49+0.35" -4.13+0.06"°
9 -091+034™ -1.79+025"* -262+028"  051+0.03* 060£006"* 0.72+001™ -0.78+0.11"" -361+011" -4.32+0.15°
15 -048+059™ -2.63+027™ -306+022™°  122+0.05" 1.15+0.04* 0940.07" -067+0.37" -3.08+0.18" -4.04+0.50™

21 -0.75+0.12™ -173+021% -251+0.02°

1.13+0.10™ 1.71£0.05"% 1.39+0.12

-0.954+0.02 -2.7440.06" -3.06+£0.50""

PRefer to Table 1.

Means in the same row (A-C) and the same column (a-d) bearing different superscripts are significantly different (p<0.05).
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Table 5. Changes in yellowness of the wet noodle" treated with Morus alba L. and Curcuma aromatica during storage at 4°C

D Wet noodle Soup Boiled noodle

ays

Y Control A B Control A B Control A B
0 1840+0.02% 3659+0.09"° 4341+0.06™" 17.72+£0.34°" 1885+0.07" 1954+0.06™ 1826+0.02" 40.05+0.33™ 50.63+0.01*
319360017 36124001 4431+0.07" 1926013 1893+0.19"™ 19.62+0.00* 18.04+1.31% 39.20+0.09™ 49.42+0.01*
6 1858+0.017" 3830+094™ 41104004 1647+0.24" 17.04+006™ 1521+020™ 17.08+0.03" 40.43+0.55" 48.75+0.13"

9 1930025 36.01+0.48™ 42.11+0.66"™
15 1864+0.84 37.86£0.73™" 44.45+0.12"™
21 1957+0.39% 34.88+0.14%* 41.13+055™

1872+0.05™

12.83+0.55™ 1563+0.06™ 16.95+0.06™
19.14+0.06™ 17.80+0.05"°
17.84+0.16%  21.25+0.09* 1951 +0.26™

16.4240.11°* 39.81+0.48™ 49.03+0.52
16.65+0.60<" 38.56+0.82% 4951 +1.82%
17.27+0.34°* 38.67+0.61% 49.13+0.14*

URefer to Table 1.

Means in the same row (A-C) and the same column (a-d) bearing different superscripts are significantly different (p<0.05).
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Table 6. Changes in texture of the wet noodle” treated with Morus alba L. and Curcuma aromatica during storage at 4°C

Days Control A B

. 0 2,513.39+46.15™" 2,608.66+27.117 2,67354+112.20"

15 2,190.55+73.90"" 2,521.777+0.00" 2,589.38 +59.66""
Springiness 0 1.07+0.07 1.0340.02% 1.07+0.09%
pring 15 1.01+0.01* 1.19+0.22% 1.05+0.06™
Cohesiveness 0 1.01+£0.02% 0.96+0.42" 1.05+0.04%

15 0.88+£0.02" 0.83+0.07 0.97+0.09*
Gumminess 0 2,485.61 +101.90%* 2,514.25+1,117.58% 2,803.95+1.074

15 1,926.70+112.79% 1,979.89+0.00™ 2,523.87+301.04"

PRefer to Table 1.

Means in the same row (AB) and the same column (ab) bearing different superscripts are significantly different (p<0.05).
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Table 7. Changes in viable cell count of the wet noodle” treated
with Morus alba L. and Curcuma aromatica during storage

at 4°C (Unit: CFU/g)
Days Control A B
0 2.65x 10° 750 % 10' 4.00% 10!
3 255 107 9.50x 10" 5.00x 10"
6 3.35x10° 1.05%10° 850 10'
9 6.34%10° 5.95%10° 1.00x 10°
15 8.00x 10 8.30x 10 2.30x 107
21 3.58x 10" 1.40%x 10° 5.00x 107

PRefer to Table 1.

Table 8. Changes in molds cell count of the wet noodle” treated
with Morus alba L. and Curcuma aromatica during storage

at 4°C (Unit: CFU/g)
Days Control A B
0 1.50% 10" -2 -
3 3.20x 10" 1.50% 10" —
6 550x 10" 2.00x 10" 1.00x 10"
9 6.00% 10' 2.50 % 10' 1.00x 10'
15 1.65x 107 7.00x10' 3.00x 10"
21 4.00% 10° 1.05% 10 5.50% 10"

"Refer to Table 1.
“Not detected.

QA = ATt Fulv= F2 g5stE AFEe
= Bacillus subtilis(36)$} 2 &%=

genes(18)9] A& A A1
S@Ne AE e

i
i
=T
ro,
oy
Q
Q
=
b g
-

N
2
2
%
o o
4l ox

. fi% £

ol S

Py o e

5xw

1o ™ >

N oy
H —[E
&

2
e

ﬁ' u =
oL b

il
1<
g
o e
"
i
e
do o o rlr (T

rot

aY
Ry
[>

)
=
[N}
x
2
B
By
o
o,
o
‘2
o
I

(R

o
fr
N
_E
IS

5]?‘] 2gom, AF7|3toe 2
471 1 log cycle A= F71E WA, H7o A
7V F7VekA skt ol A dekg
albicans 2 Aspergillus nigero] 3t &3
7Htke Aol XA TE AHY AxE Al
As} BEA FEE Al 29 H7MEFES =1 A Y propylene

1 2922)8
]/Kgu Z/\]O—]

glycol H7HSHEH, B AT A%E wgos B ) )
3 3% 25 ETES AU AT HGol pro-

ol o

pylene glycol®] AFES A 4= LS Ao 2 ALRHH A
He] AZA Fge =o] 2 Aol AztHr

Ade] guiae) 33 & EFES dAYEE HUs)
04 2104 & 4Coll AsHAA FE =S TBARSHO 2 =
3 A3}Z Fig. 19 YeEH A} Malonaldehydes 2%

?«] B spA o] AbstE o] A HAtEkE o s

24 -

Rz HAD - FAF - o5F - A5 - AFA

0.35

—@— Control

0.30 —o0— A T
= —v— B b
(<)
<
>
€
<
[a)
=3
1%
Q
3
[
>
(%]
©
<
om
[

0.00 L L L L

0 3 6 9 15 21
Storage time (days)

Fig. 1. Changes in TBARS value of the wet noodle” treated
with Morus alba 1. and Curcuma aromatica during storage
at 4°C. "Refer to Table 1.
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Table 9. Sensory evaluation of the wet noodle” treated with Morus alba L. and Curcuma aromatica during storage at 4°C

0 day 15 days
Control A B Control A B
Wet noodle 4.08+0.64° 4.69+1.03" 6.08+0.86" 354+0.88° 431+1.25"8 5.08+1.66"
Color  Soup 4.46+0.97" 454+1.05" 4.69+1.44" 4.31+0.63" 4.08+1.04" 8.31+14.08"
Boiled noodle ~ 4.38+0.87° 5.38+0.65" 6.23+1.014 3.85+0.99" 431+155"8 5.38+1.50*
Wet noodle 3.85£0.55" 4.38+1.39" 362+1.12" 354%0.66" 4.08+1.26" 423+1.42"
Aroma  Soup 4.15+0.38" 454+1.05" 423+1.01" 346+0.78% 385+£1.21% 415+1.21*
Boiled noodle  4.00+0.41% 4.08+0.49" 4.23+0.73* 3.85+0.38" 4.08+0.64" 4.23+0.83"
Texture 4.62+0.96" 477+1.014 5.08+1.32% 4.08+1.04% 423+1.09" 462+1.26"
Elasticity 454+0.88" 4.85+0.69" 5.23+£1.09" 4.00£0.71" 4.08+1.38" 469+1.25"
Taste 454+0.88" 5.00+£1.15"" 5.38+0.65" 4.00£0.91* 423+1.17" 454+1.20"
Total 4.08+0.49° 492+1.12" 569+0.75" 3.77+£0.73" 415+1414" 5.08+1.38"
PRefer to Table 1.
Means in the same row (A-C) bearing different superscripts are significantly different (p<0.05).
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