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Quality Characteristics of Fresh Noodles With Perilla Leaves
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Abstract

This study investigates the optimal application of perilla leaves to fresh noodles in terms of a variety of
beneficial effects and functions such as the anti-microbial function of the leaves. First, we measured the water
contents of the fresh noodles and found that the ones added with 7% lyophilized perilla leaf extract showed
the maximum water contents whereas the control noodles without perilla leaf extract the minimum. Increasing
amount of raw perilla leaf extract or lysophilzed perilla leaves in the fresh noodles elevated the L value and
significantly reduced the A value. The mass and volume of the fresh noodles were gradually decreased with
raw perilla leaves added. Addition of raw perilla leaf extract and lyophilized perilla leaves decreased the
turbidity of the fresh noodles. Hardness of the fresh noodles was increased by the addition of lyophilized
Perilla leaves. Next, we tested the effect of the addition of sesame leaves on microbial growth. No microbes
were found in the fresh noodles in the absence or presence of sesame leaves at day 0. When the noodles
were stored for 3 days, the greatest number of bacteria was detected in the noodles without perilla leaves
while addition of perilla leaves lowered the amount of bacteria in the noodles. We then performed the sensory
test. For the raw perilla leaf extract addition, the noodles with 9% of extract exhibited the highest in
appearance, flavor, color (6.47), texture (6.60), and overall acceptability (7.67). Texture was the highest in
the ones with 3% (6.87) and 5% (6.20) of extracts added. Overall acceptability (7.07) was the best when
3% perilla leaves were added. Overall, 9% addition of raw perilla leaf extract or 3% addition of lysophilized
perilla leaves showed optimal tastes.

Key words: pasta, perilla leaf, pca(plate count agar), texture analyzer, freeze-dried perilla leaf powder,
noodle
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HEee)s 24 THlFR), £2lEed
£ Extra Virgin Olive Oll(olaﬂ o} BREl) =
AMEA] BRIl A G o] mFE|| A F])ste] AL

jul

B ERQE B2 o 58] FAl F AL 2
0T ThE WEE ol g3t B2 AAT

blender(HR 1734/60, Philips, Brazil)Z 3HHo]|
100 g& 3% Bt 2ol 20 mesh Aol W2] A8
S Th<Fig. 1>.

(2) S& 245 ! JIF0| NE
A HAxste] 249 I E Al xshe WY
£ Kim S(Kim JG 1995, Jeon JR 2] 2005)2] #| %
WHES WEste] of2] Hol ouddS el A
A 7FEE A Z3IT E2E B E4US 53
FAl F 2 20TollA mtE AZRE o] &35t &
718 AAST T FSAHUZ7](Gudero DF8510,

| Perilla leaf
J

Washing perilla leaves
5 times

|

Freeze drying
(-50°C/48hr)

l

’ Grinding ‘
l

’ Sieving(20 mesh) ‘
l

Freeze dried perilla leaf powder
sample

Tlshin Lab Co, Korea)ol|4] -50T2] 2=of|A] 484

7t 5A713% A7) F blender(HR 1734/60, Philips,

Brazil) 2 3ol 100 g¥ 3% F<F Zo} 20 mesh
Ao W AH8-3Fth<Fig. 1>

. AP MIAERSERO| M=

U17}T 100 goll 75 SHS VT2 A &

AL 0%, 6%, 9%, 12%, 15%= 2elste] A7}
93, B4 dxsted Az EAY e
0%, 1%, 3%, 5%, 7% F7}8lRar. 1 & A7+
THE VTR 2% AAAE HUtst AE
HF=7] Food processer(3FL 21 7], MHC-300T)ell
A 303t wigteta, 1023 95E 23S 23]
HHEsle] W st of 714 dotE wh
Fol| o}l AR HrlelA] e g TR 3
Aok L7HE vk Al 2o Al s wiEeE FaF
A A7k AW ghsEle] FREA(Kim IS &
Hong JS 2008)< ulero 2 on]Adol o3t gho]
m, LS 8% A7l S Afells 52
9 E8-9 tha A3k Fn)7) 9lo] 10%7-A] 9k A
VS A% ste] Rise] Ageldih Als elg

H]E <Table 1>3} 2t}

Perilla leaf
|

Washing perilla leaves
5 times

|
Mixing
perilla leaves

l

’ Grinding ‘
l

’ Sieving(20 mesh) ‘
l

Raw perilla leaf
extract sample

<Fig. 1> Procedures for preparing perilla leaves samples
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{Table 1> Formula for noodles dough prepared with perilla leaves

Type Addition Ingredients(g)
of perilla leaves ratio(%) Water Amqu .nt of Wheat Salt Oil Egg
additions flour
0 100 0 1000 8 40 400
Raw perilla 6 100 60 940 8 40 400
9 100 90 910 8 40 400
leaves 12 100 120 880 8 40 400
15 100 150 850 8 40 400
0 100 0 1000 8 40 400
. 1 100 10 990 8 40 400
Freeze dried
3 100 30 970 8 40 400
powder 5 100 50 950 8 40 400
7 100 70 930 8 40 400
. AiHO| x| (OMC marcato co, Ltd, Italy)E ©]-83te] 1v]

S A =2 930 3.5mm, F4 1.5mm, Zo] 300mme] WS AZ
golg|2 BHA v dg o Po] yAAG: Slen, AlxE SA] 2 d3e] A|52 A}
20l 6083 FAIAIZL T, ATLAS A7) ok Az33 S <Fig. 2>9F 2t}

‘ Flour ‘

Adding Salt ‘_> Q/ <—‘ Adding Water
Freeze drying perilla leaves

powder Control
1%, 3%, 5%, 7%

Fresh perilla leaves
6%, 9%, 12%, 15%

l
Kneading
l
Hand Mixing
(Imin 50sec)
l
Aging
(5°C°+2C, 60min)
!
‘ Rolling(8mm, 5min) ‘
!

Perilla leaf noodles
(Before cooked)

|

| Boiling(100°C, 3min) |
|

‘ Water Cooling(30sec) ‘
|

Perilla leaf noodles
(After cooked)

<Fig. 2> Noodle dough prepared with addition of perilla leaves samples
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1) 22 =5

FRetEe. 2ol H-Z=4 7] (Moisture deter-
mination balance FD-610, Kett Electric Laboratory,
Japan)E ©]-&3to] 105CollA 33] S35t Ht
o= YERfAT

2) pH =&
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237 3 20T ellA 10823 FHA1Z] 3 pH me-
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or, oju AR8-% calibration plate= L3kO]
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o7 Z}7e] A gE9 A uHte] 53] S3et
o F& 728 B2 FAE A Qg YA o
Ta= ALY A 4 (Hardness), 284 (Co-
hesiveness), ©+2}/J(Springiness), 73/3(Gumminess),
4138 4 (Chewiness), F=.2]-%  =(Softness) =%

Eiried

=
=
|
<]
)
©

6) OIME AE(E2+ &)

FT42] =72, PCA(plate count agar, Difco)
HiX] & AlEote] DA R s|Ag AR5 TS
% spreading culture method® 30°CollA 4843+
HjoFate] Algetsinh

7) Zs2AA

1> o
Ul oy Ok
3

=

fToHe % o

[

b
2>,
fo
o,
rlo
>
ofN
=
)
=
BN
Au)
fo rx
o2
&

o g
1 o
0%
9]
(e
)
ftlo
2k
ox,
ol
ol
)
il
)
1o
e
L
)
24_1‘

= %0 Mo
oo
k2>
o Ny
w
(1%
T
N
I o o
it "
3 >
B i
ol,
P
o tu o g
22
o 2 1
2 G
o,

B —{o[v ‘ﬂ
&
B
>
Hl
il
o,
N
—_

>,
i
]
12
o O [y o

™ H—

ance), ‘BAl(flavor), 2(color), Bltaste), Z7
(texture) ©. & ato] 7} stes slela 4]
o2 AAZHQ 7] Z % (overall-acceptability) & 3%
AlSHeS o3t ¥e A 2= ANOVAC 9|
af A48k 21, Duncan®] o e A3 o= 7}
ABEY oS HAEsia, =8 ¥4 54
< 3pd vl & 4 =5 Q.D.A.(Quantitative

Descriptive Analysis)Z A8t
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6. SHLE de A7E AEL 0%E A7k el 6.2
o] A@ A= SAS 10.0 for Window pro- 2 7P gkekom Al E709] 15%5 713 AW
Al Azlate] EA8IE B o] 6.802.% 7H wokth B X A B

&
=] O = =]
S siglom 24 e

e 2]

=

= A3 33 S 9e YA 7% H73 Aol 564% H
2 Hy oA 9 B 58 AARIe. wgtor gixdto] 6.28% 71 A YERSS

™ Duncan® UEH$ A% (Duncan's multiple  A|82] H7}gko] F71ehAAM pHE X171 VA

range test)= ©]-83t] FolAd AARE Attt UElen Alggte] §oAQ1 zpolrt STt A

EAL S A1 A A 5] Hrlako] wolA

m. 21 & D&t 5 pH7F 71 st er o9 2 54 1x

3 EAY B Y2 AHE A 5] el

1. =2 Bold S pH7F stk o= whso] HA)
o] RO A <Table 2>9F 2y 2= HArkd A SAYolv B2 Axd S4Y
A EAAE HRE ARL 0%E H7keE s o] J3kS = Aoy Ho] AW, t2+e] pH
°] 66.59%= 71 SA YERG o™ 6%E 71 & 6.28 ©]odA] o]& (Lee JW 5 2000)2] 72
A o] 67.53%, 9% 7 Aro] 68.33%, 12%d A2 pH 5.8-6.29F FARRE A a-E HATh
718k Aol 68.40%, 15% 718 Aol 68.44%
2 7P A Jehskom 9%, 12%, 15%H 71 A 3. M
HE Fo]A4Ql ztolE YepA] estorn] e Ao Mol A= <Table 4>9F 2t} A &
o] BETE o] SURIth 2 Az AUS Mk A Lk 0% 7kl 61.09
T8 A7 AWe 0% tiEzde] 2 Late] 7Y E%a, 6% H7hrel 58.53, 9%
66.59%= 71 Bre RIS UEltou AR #H7bro] 55.72, 12% H7bo] 54.08, 15% 7}
Zroll 2 2|9 Apol= glnem™ 7% A7kt AW o] 51.4% 7P B gg vElhte A S
°] 66.98%% 7MY = FETFS YeERIeE Ao Hrleko] St &2 1 gho] Aaske A
S Bt ol ¥ B 3t & T
2. pH (Song EJ et al 2010)8] A2} e} UX|
Aol pHe| AT <Table 3>2F 2k A 570 &We] S AvEg ger) Hut
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<Table 2> Moisture contents of the noodles added with various amounts of perilla leaves

Sample Additional ratio(%) Moisture contents(%)

Control 66.59+0.08°
Fresh Perilla 6 67'53i0'05:
9 68.33+0.07

Leaves 12 68.40+0.05"
15 68.44+0.05"

F-value 49148
Control 66.59:t0.08;

. 1 66.83+0.04
Freeze drying 3 66.8940.03%
Powder 5 66.92+0.03"
7 66.98+0.07"

F-value 44233

1) Mean+S.D.
2) ®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 3> pH of the noodles added with perilla leaves

Sample Additional ratio(%) pH
Control 6.28+0.03°
Fresh Perilla 6 6.3 liO‘OIi
9 6.47+0.02
Leaves 12 6.61£0.02°
15 6.80+0.02°
F-value 391.57™"
Control 6.28+0.03°
. 1 6.04+0.01°
Freeze drying .
3 5.85+0.02
Powder 5 5.71+0.01°
7 5.64+0.02°
F-value 246.83""

1) MeantS.D.

2) ek feans in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

thu AlEET) agke A E7199] Hrleko] =7}
grE FolH o Aaste Ads HIom, b
LS 1gke] 20-21A 0] 2 Mgk ghs e
A Az SALE MU ﬂ o] LEk2 0%
7ol 61.098 7H4 S UERAT 1%
A7Vl 48] Aadte] 33155 YR 7%
H7hre] 242602 7P B 3k vER oM,
HA7Vo] SIVETFE foldoR fHadle A

ATk agke] A M7kt Alele] Hrhe] &
7h @5 agkel Tk A HIlou a1 4
7} Lol vlsA 2 eE B bake 0%
A7kto] 21.92% 7}%} =S 3E L}E}kh, 1%
A7Vt 23] sk 12248 JeRj o,

mlo

5107

3T

5%} 7%= ZH2} 4.81, 5342 F2)A 2jo7} gl
Aoz yehyon, 52 1% E4Y e Aol

27kl bagtel Padhs AFS Bk
=20} 2 2 B

whso] Sk F3] 99| ZA¥= <Table 5>
oF 2t} A EAUE Uk AW TR 0%
thZ2To] 55.98g0] 1L, 6% H7le] 7Y FAE
67.34993L 15% H7Fe 718 7P -8 42.97g01 %A
o, 9% H7Ee 57.31g, 12% H7EE 54.03g
= Uehlo] koA A SAUS s
FAZY frelHow idte Ads Bk §

o] A% 6% F7le] 83.01 mLE 7PF 2 3

<Table 4> Color value of the noodles added with perilla leaves

S ) Ratio of Hunter's color value
ample
i additional(%) a b
Control 61.09+0.05° -3.15+0.00° 21.92+0.01°
Fresh Perilla 6 59.53+0.25° -5.19+0.01° 21.44+0.15"
L 9 55.72+0.04° -6.33+£0.01° 20.07+0.02°
eaves 12 54.08+0.06" -6.90+0.01° 21.05+0.01¢
15 51.04+0.04° 7.2440.02° 19.960.01¢
Control 61.09+0.05° -3.15£0.06° 21.92+0.01°
Freeze dryin 1 33.15+0.10° -4.95+0.06° 12.24+0.06"
Powd 2 3 28.41+0.27° -3.86+0.38¢ 9.01£0.64°
owder 5 24.92+0.31° 2.42+0.12° 4.810.24°
7 24.2620.14° -2.05+0.04° 5.34+0.24°
1) MeantS.D. *p<0.05 **p<0.01 ***p<0.001

2) ®**Means in a column by different superscripts are significantly differdnt at 5% significance level by Duncan's multiple range test.
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{Table 5> Cooking qualities of the noodles prepared with perilla leaves
Additional ratio Weight Volume Turbidity
Sample
(%) ) (ml) (O.D. at 660nm)
Control 55.98+0.67°1% 75.84+0.57° 0.684+0.001°
Fresh 6 67.34+1.37" 83.01+0.56° 0.652+0.024"
Perilla 9 57.31+0.58" 75.65+0.52° 0.550+0.012°
Leaves 12 54.03+0.21° 70.97+1.19° 0.529+0.002°
15 42.97+0.71° 70.97+0.51° 0.529+0.010"
Control 55.69+0.54° 75.46+0.31° 0.669+0.005°
Freeze 1 50.92+0.58" 70.60+0.38" 0.682+0.003"
drying 3 46.99+0.82° 65.99+0.60° 0.703+0.003°
Powder 5 45.43+0.36° 62.50+0.15 0.746+0.003"
7 40.28+0.30° 55.20+0.21° 0.833+0.021°
1) MeansS.D. " P<0.0001

2) ®“Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

HAAL, 15%= 68.97 mLE 7H 2He g2 UEl
o] A7kl A A EAYC] 7S 7904
o2 fHadhe S Bk 9= A% 0%
A 7kEo] 0.684 nm, 6% Z7F0] 0.652 nm, 9%
A7kEe] 0.550 nm, 12% F7}re] 0.529 nm,
15% Z7F°] 0.501 nm= JeERfo] A E719 9
Vo] SIVEFE gt dadshe A 1
Atk T2 dxzg Qs Uk Ao FA

0% H7hre] 55.69g 7P FAK L 1% H7k
£ 5092 g, 3% H7FES 46.99g, 5% M7
45.43g 7% A7 40.28g0 2 7 AL e
ehlle] 52 dx3t A% HrtEro]l Skl
A7 frelHom Ahste S Btk ¥
vo] 3% 0% F kol 7546 mLE 7 Fu)7}
A g, 1% H7kEe] 70.60 mL, 3% H7kE
°] 65.99 mL 5% F 7kl 62.50 mL, 7% H 7k
552002 7P B gk UERa B2 1x
g AL ol T7F dE FIUF folHeR
ashe %S Bl "ol B 0% H7kE
£ 0.669 nm= 7 22 ghs e, 1%
72 0.682 nm, 3% 7k 0.703 nm, 5%
7HE8 0.746 nm, 7% H7F-S 0.833 nmE 7HE
E2 @ Uehlo] 52 1z AdS A
o] TVt E HErl Slehe A Btk

f

.

!

=]
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5. Texture

(1) AsSHES EIGH ME

A EALE 7Y AHel Fd B
<Table 6>3} 2t} 7

Z=(Hardness)+ 0% 7+
o] 77144 go® 7P} EU}I, 6% FH7kol
762.11 g, 9% 7] 754.86 g, 12% 7]
748.69 g, 15% H7kto] 7 e 741.02 gO. 2
1 =2 ATE B A A EAY] "ot
o] SIS Are foldos fhadske A
a2 B ol A AU FrhEre] St
of whebA] whso] i MM £ gl
7t wht Aot fashs AR Hojzith
€2 A (Springiness) < 0% 3 7FtS 0.86°% 7}
2 =kaL, 6% H7kro] 0.84, 9% H7htel] 0.81,
12% Z7ke] 0.75, 15% H7ktol 0712 7}

=i
=

Sk, 4 S49e] Aol 37k 845 grol
felHon it %S Btk 494

(Chewiness)<= 0% d7}o] 605482 7} =&
e UERA AL, 6% H7krEe] 600.82, 9% 7k
o] 595.56, 12% 7}l 576.172 YERA oM,
15% H7H-2 570.682 7Y we A2 Vel
of, AP = AEAA] Hrlge] SV S5
ol feldog aste A4S Btk o=
n A ZrEdS ke AWl F4 54 (Lee HA
2003)% fARGE Ads dEhe $574

=

[€)
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(Cohesiveness)<= 0% 7ol 0422 71 ek
a1, 6% H7ke] 046, 9% A7kl 0.51, 12%
7Vt 15% H7ke] 0572 7MY 52 ge y
ehfio] A S99 o] S7t E4E S
dol TVl A Bt ol FuFds
718 AW 3 ~EKKim JS & Hong JS 2008)<}t
frAke AE Bt

(2) S& X Sols ISt A

A Ax LS AUk A 54 54
£ <Table 7>3} Zt}. 74 =(Hardness)= 0% 37}
7ol 77144 go 2 P Bkm, 7% FH7brol
929.24 go. 2 7Pt = vYEhwen, 54 dx
S| H7bo] S webA ghol ket
AE Btk ol B4 Ux A FEe
i Hapelo] SrkshiA Brrt S7kebaA A

o

Kl

4 rr

He FhpEo] g Aow, MRy Eus
2713t A (Park KT %5 2009)54 fraket A3tE
Btk &2 4 (Springiness)< 0% 70| 0.86
o & 7P EA, 1% H7kEo] 0.82, 3% H7b
°] 0.79, 5% 7kl 0.75, 7% H7kto] 7H v
< 0728 YElo] B4 1% SALETe] vt
Fol D= gHAo] o)A ow Fashe B
ole AL e AUk AW

ARE A3tg S 2] S7tE o]g e
S50 7HAart Yelo g Ho] At Lim YS 5
2003). %134 (Chewiness)= 0% H7F7°] 605.48
g2 7P W3S BHla, 1% kol 713.47
g ©1aL, 3% H7kol 475.66 g, 5% F 7ol
815.09 g, 7% F 7ol 822.28 g o= 7 =&
= vEtth ol WAEES Aok At
FAReE A7E YEhdthPark JH 5 2003). &3

mo

{Table 6> Textural properties of the noodles added with perilla leaves

Properties Ratio of additional(%) Texture Value
Control 771.44+1.08"
Hardness 6 762.1 110.33':
9 754.86+1.23
© 12 748.69+0.49°
15 741.02+0.40°
F-value 656.06
Control 0.86+0.01°
6 0.84+0.01°
Springiness 9 0.81+0.01°
12 0.75+0.01°
15 0.71+0.01°
F-value 189.83"
Control 605.48+0.85"
) 6 600.82+1.26
Chewiness .
9 595.56+1.50
© 12 576.17+0.57"
15 570.68+0.79°
F-value 650.78
Control 0.42+0.01°
6 0.46+0.01°
, 9 0.51£0.01°
Cohesiveness 2 0.5740.01°
15 0.57+0.01°
F-value 329.19"
1) Mean+S.D. #p<0.05 **#p<0.01 ***p<0.001

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



tlo
e}

7k

e

454 191

n{m

<Table 7> Textural properties of the noodles added with perilla leaves

Properties Ratio of additional(%)

Texture Value

Control

Hardness !

3
® 5
;

771.44%1.08°
804.64+1.18
865.38+0.86°
913.090.58"
929.24+0.97*

F-value

EE33

15220.20

Control

1
Springiness 3
5
7

0.86+0.01°
0.82+0.01°
0.79+0.01°
0.75+0.01¢
0.72+0.01°

F-value

FHE

165.39

Control

Chewiness

®

~N L W

605.48+0.85°
713.47+1.74°
745.66+1.88°
815.09+1.84
822.28+1.54 *

F-value

FEE

9013.15

Control

1
Cohesiveness 3
5
7

0.42+0.01°
0.49+0.01 ¢
0.53+0.01 °
0.54+0.01 °
0.65+0.01 *

F-value

FHE

298.76

1) Mean+S.D. #p<0.05 **p<0.01 ***p<0.001

2) ®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 8> Change of the number of microbes in fresh perilla leaves during storage at 30°C
(CFU/mL)
Sampl Ratio Storage days
my]
ampies (%) 0 1 2 3
Control N.D. 4.1x10° 4.6x10° 5.2x10
3 N.D. N.D. 2.6x10* 3.2x10°
Fresh Perill
rei ertia 6 N.D. N.D. 2.8x10° 4.1x10°
caves 9 N.D. N.D. 2.1x10° 2.3x10*
12 N.D. N.D. 6.2x10° 4.1x10°
Control N.D. 1.1x10 1.6x10° 1.2x10°
. 3 N.D. 2.3x10° 4.6x10° 3.4x10°
Freeze drying 3 5 6
Powd 6 N.D. 4.1x10 3.5x10 2.8x10
owder 9 N.D. N.D 4.6x104 1.2x10°
12 N.D. 7.1x10° 1.2x10° 3.9x10°
* N.D.: Not Detected
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<Fig. 3> QDA profile of the noodles with perilla leaves
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<Fig. 4> QDA profile of the noodles with freeze dry perilla leaf powder
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