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Abstract

This study was evaluated mass production processes for flour noodles containing perilla leaf (FNPL) and
to examine the antioxidant properties of FNPL. The processes for perilla leaf preparation before dough making
were the main focus. The sensory evaluation was used as a tool to determine the optimal conditions for each
step in the process. The appearance, taste, flavor, texture and overall acceptability were evaluated using a 9
point scale sensory evaluation. Eight minutes blanching of perilla leaf in boiling water (1:30, w/v) was found
to be a suitable time to remove the unpleasant leaf flavor remaining in the final noodle product when fresh
perilla leaf was used. The appearance, taste, texture and overall acceptability of FNPL were significantly differ—
ent from FNPLs prepared with other blanching times. The appearance of FNPL containing 40% (w/v) perilla
leaf homogenates was the best. In the dough making process, additional water was not required when 6 portions
of 40% perilla leaf homogenate were added to 10 portions of flour, suggesting that the water adding step in
the dough preparation process can be skipped. The antioxidant activity of FNPL was expressed as the radical
scavenging activity. The DPPH (ICsp; 0.56 mg/mL), super oxide radical (ICsp; 9.53 mg/ml) and hydroxy radical
scavenging activities (ICsp; 169.2 png/mL) of FNPL were increased 19.6 (p<0.001), 1.4 (p<0.01) and 17.8 fold,
respectively, compared to those for flour noodle (p<0.001). In conclusion, perilla leaf added to noodles at a final
concentration of 19% (w/w) can increase the sensory and antioxidant properties of flour noodles.
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ul, 690 M Tutrobluetetrazohum(NBT) 400 pL, 0.05 U/mL ge 574, Ao 614, AwAel FEEE 59902 1%
xanthine oxidase 400 pL, 0.1M phosphate buffer(pH 7.4) =971 (p<0.05) e GoH el Zrol7h glo] A AL A

400 uL& #H7}F8ke] 37°C water batholl 4 1087t w-3-A #
t}. o] E5FM 2 96 well plateo]] ¥ o] ELISA readerS A&
3lod 540 nmol A FEEE SAFATHD5).

s 8RO R st 54 A4 A 7](blanching)=
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Fozn o] AR a7 Ak, 7tELE 9}

Hydroxyl radical AHs &3 AlzE, ZrEE, A 43717 A%, pH 59
e FE% 14 mLol| EDTAZ 3743 10 mM FeSO, Z230l 28} chlorophyllo] F&Fg ol 23} FEH 07
- TH-0 200 pLoll 10 mM deoxyribose solution 200 uL <} Wl w3 AU HuEa JQTH2R).
E35H3F o2, 10 mM H:0, 200 uLE 37}t 37°C water AddAde] T2 g AA3H7] 95t 83 HlF A
batholl A 4A]17F &< FHEAIH T o] A 2.8% tri- Z 25,30, 35, 403} 45%<] RAOE THE T o] & HEE
chloroacetic acid(TCA)$} 1.0% thiobarhituric acid(TBA) ALEEte] WS A 25, Z2YHS UHE S B EIE A
45 747 1 mLA HUbske] 1083 8B & W7hshd 39S Wi (Table 2), 40%9] AATHAAS H7sto] A=
ELISA readerg Ah&-3le 490 nm"ﬂ/ﬂ THEE Z438A W] oo 61O E 25% TAAL Hr)e Wl HlE) B
oH(26). By A7t oF 2w Utk AxWY FL 544, VS EE
=2%2| 56H0 2 T8 vxo ddHo = Az Hel vl 'rr«];‘—?
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2
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Table 1. Determination of blanching time for perilla leaf to prepare functional noodle

Blanching time (min) Appearance Flavor Taste Texture Overall acceptability
0 33+19° 29+1.8% 3.0+22° 42+2.0™ 36+2.0
2 32+19° 40+19 44+15" 44+1.1™ 44+1.8"
4 36+21° 45+18 44+18" 42+2.0 43+21%
6 49+1.7" 46+15 46+1.3" 52+15% 45+1.3"
8 6.3+1.9° 45+1.7 57+15° 6.1+1.7 59+1.1°
10 59+20" 47+19 44+16% 35+1.7 42+1.7°

““Data with different letters in the same column are significantly different with ANOVA followed by Duncan’s multiple range
test at p<0.05.
NSNot significantly different.

Table 2. Determination of the concentration of perilla leaf homogenate (PLH) used in the preparation of dough

Concentration of PLH (%) Appearance Flavor Taste Texture Overall acceptability
25 30+16" 36+1.2° 38+1.3% 40+1.3% 33+1.2°
30 58+1.3" 48+14™ 47420 48+16 46+22"
35 57+1.0° 41+0.7" 38+15 45+20 37+17°
40 6.1+2.3" 5.4+15° 48+20 54+25 5.6+2.2¢
45 35+1.8" 50+1.4% 46+22 43+20 43+1.7"

““Data with different letters in the same column are significantly different with ANOVA followed by Duncan’s multiple range
test at p<0.05.
NSNot significantly different.
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Table 3. Determination of amount of perilla leaf homogenates (40% PLH) added to the flour for dough making

Amount of PLH to flour (%) Appearance Flavor Taste Texture Overall acceptability
0 42+1.0° 43+1.2N 40+0.8% 46+14™ 36+1.0°
50 55+1.8" 49+20 49+16 48+1.8" 51+1.9%
60 6.3+1.4" 53+16 55+16 58+1.9° 58+1.6°
70 48+1.8° 55+2.0 42+19 33+21° 39+21°

**Data with different letters in the same column are significantly different with ANOVA followed by Duncan’s multiple range

test at p<0.05.
NSNot significantly different.

Table 4. Sensory evaluation for texture of noodle containing different amount of perilla leaf

Texture
1 0,
Perilla leaf (5¢) Smoothness Hardness Chewiness Springiness
0 46+2.0% 40+1.1° 37£1.0% 3.6+0.7"
16 54+1.7 5.4+19° 42+1.8° 41+1.8°
19 51+19 46+15° 45+1.4° 44+1.7°
22 41+1.0 51+0.8" 27409 26+0.8"

**Data with different letters in the same column are significantly different with ANOVA followed by Duncan’s multiple range

test at p<0.05.
NSNot significantly different.

ol ol
oX, oX
e}
mV)
%t
oy
mu)
i)
oX
o
o o
N
N,
[0
ol
32
£
,%
Qo
=3
(@)
&
3
vy
o

olN
N
ol
R
o
i
S
HS
r:u )
i)
12
tlo

=1
rr

A2 10)l ot £

g 0t o
w
X
i
L
ok
£
2
BN
2O
FE 031
o
o
=)

=7 B7hso] WAT FEun o] Fobrka

ofs
o

B BT 11T 2 21
Mo
re
-
9
X
bl
=
4O,
=k
)
2
tilo
&
)
1%
o
fru
X
Hl
)
Lo
%

ox T oL ot 2R

oh
patd
£

s S 3l
Wol U A AxFH: B A7) AY A

52
32 oy
f Loy -

N :|1N
P>

= K2 r
ol
of
o
IS
=
<
©
8t
rr
il
=2
=
o
[o
i}

Sy

2,

M2 P
U F FA] el FAlEa g7
o Ads &5
stolz=d =g FAstsle] 40% AdTE
S LM, 40% AdTEAY g AgS 1000

S
W A7H F 587 wEeta 4°Col A

=
oy
s
~.
=
R
o
fru
o}
X r’lo
)
o

Perilla leaf (PL) was blanched in a boiling
water for 8 min (1:30, w/v)
J

Washing and dehydration

Preparation of 40% PL homogenates (PLH)
J
Dough making (flour : 40% PLH : salt, 50:30:1, w/w/w)
J
Aging at 4°C for 30 min

l

Noodle making

Fig. 1. Preparation of manufacture of flour noodle containing
perilla leaf.

ZF AAstAnt Wl e Ad HE e 19%0]3
o} ol AEzFTHLE AN HIIAS FFNA ke A
3 ALE FATozN 270l ALS AHs= A4S
@&t 9 A A g@ge vz Hrisle =z B8
Arbele A S A olye A UM 3 A=
FAge AMAEFoZ FujEs A o] AY BAES
o] &3l 754 HE AxT F Jde FHoE ALY A
7Y 98 FAANZE § e WteE 4R

HARTIHO| EAtEt S T}

AAQA7IHA e 4atd 7]544S DPPH &A%, super-

oxide ¥ hyroxyl radical 24522 Table 5] YeEFH AT
A, ANHIIH 2 GulHe] DPPH 2 fuZd &AL 5
T oEHor Frtsldlen o5 FE7] £75E ICx
Z etk AL H71H ] DPPH 4&A5S ICodt YHE
HAE @ 056 mg/mLEA] Y¥kd 11.0 mg/mLel Hl3l] £
gHoZ A Y THp<0.001). A H7tol o) D7t
F e DPPH &7 &¥7} 1968) Z7kstdch AL 7Ha
9] superoxide radical 245 & ICx 9.53 mg/mLE I¥HA
9] 13.1 mg/mLel w3} 148 =%cHp<0.01). Hydroxyl

Table 5. ICso for DPPH, superoxide and hydroxyl radical
scavenging activities of ethanol extracts of perilla leaf (PL),
flour noodle (FN), flour noodle containing perilla leaf (FNPL)

ICs0
DPPH Superoxide radical Hydroxyl radical
(mg/mL) (mg/mL) (ug/mL)
PL 0.05+1.6 3.01+0.09 117.43+6.24
Noodle
FN 11.00+1.3 13.1+1.00 3005.0+16.75
FNPL 056+0.01"" 953+0.27" 169.2+3.67™

Values are mean=+SD.
“p<0.01, "p<0.001 between FN and FNPL.
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