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Abstract

The principal objective of this study was to evaluate quality characteristics of dried noodles when different concentrations
of lotus leaf powder (LLP) were added to the wheat flour, thereby determining which noodle recipe was preferred. The
cooking quality, mechanical texture properties, and viscosity were measured, and then a sensory evaluation was conducted
with the prepared noodles. The gelatinization points of the composite LLP-wheat flours were shown to have an increased,
viscosity at 95°C after 15 minutes. As measured via amylograph, the maximum viscosity values of those samples were
decreased as the LLP content was increased. As well, when increased amounts of LLP were added, both the L and a values
were reduced, whereas the b value was increased. The color values, weight and volume of the cooked noodle increased,
as did the turbidity of the soup. With regard to the textural characteristics, the LLP additive increased hardness and
cohesiveness, and reduced adhesiveness and springiness. Overall, according to the results of our sensory evaluation, the
noodles prepared with 5% LLP were preferred over the other noodles.

Key Words: noodle, lotus leaf powder, quality characteristics, sensory evaluation

LA =
A (Nelumbo nucifera)e /YA &E & FJ4=0l &35t
= AYAAEEN Q=S 25 FHCE g, 2t &
HofAobE HIESE §h=), Y 5ol de] Baxsts A8
o] AlZolt}, dutH o g EuoA AlgAIsH, Srof 9l
o) A= 2 WS A (D= °l‘l€}04 grom, Jut
el A85te] fth(Park 5 2009a), ¥ F2 ¢33

A Apetal =gl A AufjElthal sicH(Dahlgren & Rasmussen
1983), A st UWIEE) o2} shof o F3} 7Rl A st
of 715 AlAsH] sl ol B & AFEAE AAs)
of Bhel Ei BT Hof T Wt AL o] 2
3, JAe gaio] ozne 84 gl 914,
=8, AL FEY oINS, B, AR ol@AR, ofxT
=20 o] WM EAR AFESl] fth(Park &
2009b), JEo 2= XF2AE, XA2E0] Q= roemerine,
nuciferin, armepavine, N—nor—nuciferine, pronuciferine
9 alkaloid &3 FA44F, AL, ARbiE, SERE, &

X]

d So] gd8xo] Qth(Lee 5 2006a; Lee = 2006b;
Park 5 2009b).

A Ol 9] Aol HSATILL gluien)
EESF HEYS o]83t Zlog Wyt A2y B2 53
sl viEela WrkE FAAY e QAT 7= Anst

g | s}

Algoltt, = AlEsAlol ofshd AHF
7, SR, SHUR 7Y AERE &Rk
Iq—(Park & Cho 2004).

Seiitete] AR Tadl Wi
betel BEE o] Bot Geg0] 2ol 9lo] HsEel
8 o] Wl ofeiat Hol Halsio] WrAel wgst
A Qa1 FHA THATE #3716 2 vhedR Al
5ol dfat 4157} o]olA e £l Hvh AiED
Utk ol AHEARES 7R 0] Al A
o ZAL A HelA FESA R BojE gt
(Kim 5 2005), o]& AzRHo| 7hdstal Ao Al
= ZFol® A7t 7hester A AulEe] &4A Al=st
of A|9FA g Hujr} s F5 5 ko)) wiZoltt

:lm_&

R, 2l

IHo| AZS A

o

1l

*Corresponding author: Hee Sook Cho, Division of Human Ecology, Mokpo National University, Muan, Chonnam 534-729, Korea
Tel: 82-61-450-6446 Fax: 82-61-450-2529  E-mail: hscho61@hanmail.net



226 BWEREEELEEE Vol 25, No. 2(2010)

(Kim 5 2007).
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<Table 1> Formula for the preparation of the dried noodle made
with various lotus leaf powder (g)

) Samples (g)
Ingredients
Control LLP-1% LLP-3% LLP-5% LLP-7%
Flour 100 99 97 95 93
Lotusleaf powder 0 1 3 5 7
Salt 2 2 2 2 2
Water 45 45 45 45 45

Control: no Lotus leaf powder.

LLP-1%: 1% Lotus leaf powder added.
LLP-3%: 3% Lotus leaf powder added.
LLP-5%: 5% Lozus leaf powder added.
LLP-7%: 7% Lotus leaf powder added.
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<Table 2> Proximate composition of lotus leaf powder and wheat

flour
Samples (%
Characteristics amples (%)
Wheat flour Lotus leaf powder
Moisture 12.73+0.21Y 2.98+0.12
Crude protein 8.76x0.15 23.85+2.11
Crude lipid 1.13+0.12 0.94+0.10
Crude ash 0.61+0.11 8.08+0.15
Carbohydrate 76.77+5.65 64.1624.12
"Mean+SD

<Table 3> Water binding capacity of lotus leaf powder and wheat

flour
Samples Water binding capacity (%)
Wheat flour 189.51+1.13"
Lotus leaft powder 255.77+2.35
YMean+SD
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<Table 4> Solubility and swelling power of lotus leaf powder and wheat flour

Temperature Solubility (%) Swelling power (%)
O Lotus leaf powder Wheat flour Lotus leaf powder Wheat flour
50 12.350.129Y 8.82+0.11¢ 4.67+0.13¢ 3.88+0.12¢
60 17.66+0.21¢ 14.32+0.22* 7.95+0.21°¢ 5.96+0.15¢
70 25.54+1.13 16.25+0.15 11.75+1.11° 7.18x1.11°
80 34.16+1.22° 13.53+0.15°¢ 19.53+1.14* 9.43+1.23*
YMean+SD

“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

<Table 5> Characteristic value of compose flours by amylograph

Samples” Gelatinization point Viscosity at 95°C Viscosity at 95°C after Maximum viscosity
ples ©C) 15 min (B.U.) (B.U)
Control 64.4+1.13% 248+2.20° 200+0.32° 271+1.02°
LLP-1% 65.0+1.15" 235+2.21° 192+0.22° 265+1.02"
LLP-3% 65.8+1.21° 215+2.11¢ 178+0.21¢ 256+1.20¢
LLP-5% 67.5+1.22° 210+2.05% 165+0.12< 248+1.01¢
LLP-7% 68.7+1.25° 205+2.01¢ 161+0.11¢ 245+1.224

Samples are same as in Table 1.
Mean+SD

“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

ERd B} 2ot Sl EE RFO] AL 64.4°CE
el o, 9 B Hrlgko] Z71E4E 65,0, 65.8,
66.5, 67.7°CE tRTHT} £ &4 317t Hgd
< oF 4= 9Jair}. o|#3t AT RS 7*7}/\]7131 DPH_H
A, A 5o dio] AEYAE =] W] A

W&o| Rofirks Aol HeAo] iz He *@wq
(Choe 5 2003; Kim 2006), X A13o] ¢19] Hul H7}o]
fﬂr— SIPARES] A A2 A 2o Tkl e o
w2l ko 7]olEs Aoz AZETHKIim £ 2008).
THEL EFY A 271 B.UR UYepton 9
aro] wo| A7pESE 265, 256, 248 W 245 B.U. 2
./1:‘3]-3,5 0-30% idq Od]_—_Lum. m ;\Houul—_o_ 147}6‘]-

T aEe
UG

712 wze] AugEt e Ha) 277t

}..
mE N fr b

AfLe B Azkol v|2=3F AL HYchH(Park 5 2008;
Cho & Kim 2009). Lee =(1987)& AWEO] HuH =

E—EH% 4 AAHQ 7| Zwet Ho| AL lrka
A=} 95°ColA] 1585 Hmete] jolo] 7
< q}_;,g_,‘—_Lt 71 B.U. 2 UePjoy, A9 B Arjdks
= 73,78, 834 84 B U 2 AY BT 1% H7EAA 7}
dRsten A9 FE 7% H7REolA 7HE =4 vEks
th. ol Lee 5(2000)0] X3t 3 HE-S Hrlslol A%
ok o] Aol farstart, WobRe] Yol Fee )
A QlAbRE Sl AR, JERE So| A glon
(Park & Cho 2006), & -tollAl Q! & M7= U7t
= Ful gepo] asta, o] FolA 1 Jwrt A
A A Eo] AEEA ] 32 v|zl Aoz ALRE L Oda
5 (1980)> L=} 95°Co|lA] 1585-9] &= 2tol7} 2
42 o] Aujz} olATkn Bwg vl 9ok,

A7 Fof 9] B A7ES delsto] Alxst Awel M
TE Z43 Ay= (Table 6)3F U}, ti29] o_roﬂ_‘:
L, a @ bgto] Z+7F 71,81, —1,876 ¥ 8 48% EbgT}
o] gko. A= el 1Lghe oIl Bt A7lefo| wol
A2 61,52, 51.61, 45.15 9D 40,652 =74 HoFr}. a
FEAN =) 05_%% B Arisfo] $71ErE Wolzlal, b
UEAE)E AY £L 7ol *ﬂﬂ*i Eobsct,
Lee 5(2000) 3 A&0] Hrlgo] Wess 5429 14t

o] A aHETL 3Hlon, Kim ‘:(1973 A
A7) EesE Bkl w7l Holxirka Lo}o%
2 AHo] Aute} H|S=5kett, Park & Cho(2004)2 2

dg} 2250 A7} S5t ZUVHEE LS Jolx|= H}-
W, aghS AASHL bghe F7HEITh Wustel & e}

AT, S, Park 5(2008)2 QAT ke WbE

<Table 6> Hunter color value of dried noodle with different lotus

leaf powder contents

S o) Color values

amples

P L (lightness) a (redness) b (yellowness)

Control 71.812£1.12*?  -1.87£1.05" 8.48+0.12°
LLP-1% 61.52+¢1.11"  -4.45+1.02  20.05:2.13%
LLP-3% 51.61+1.10°¢ -4.81+0.05* 21.71+2.15%
LLP-5% 45.15+1.02%¢  -5.28+0.03* 22.07+2.25%
LLP-7% 40.65+1.01¢ -6.02+0.02% 22.80+2.35%

F-value 40.12*** 23,11+ 132.21%%*

Samples are same as in Table 1.

?Mean+SD
*Values with different superscripts were significantly different by
Duncan’s multiple range test (p<0.05)
*¥p<0.001



Cohesiveness

(%)
84.88+1.01°
85.52+1.10°

Adhesiveness
(®
10.55+0.05%
9.55+0.03"
8.55+0.04¢
8.42+0.03¢
7.92+0.02¢

i Hardness
(g/cm?)
627.15+1.12%

<Table 7> Textural properties of cooked noodle with different lotus leaf powder contents
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Springiness
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. 96.35+1.05" 93.58+1.03°
86.12+¢1.21® 95.12+1.03° 95.23£1.11°
87.28+1.22° 93.77+1.01¢ 99.75+1.12%
89.62+1.12° 92.58+1.01¢ 112.61+1.21°
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Turbidity of soup
(O.D. at 675 nm)

0.1620.12¢

0.25:0.11°

Samples
721.251.31°
735.23+1.02°
162.21***

Volume of cooked
noodle (mL)

0.28+0.13"

0.31£0.15°

Control
745.58+1.12*

765.12+1.23°

LLP-3%
LLP-5%
LLP-7%
F-value

Water absorption of
cooked noodle (%)
131.2+0.02° 103.0£0.11°¢
136.5+0.42° 106.1+0.12°
138.1+0.23
0.34+0.21°

110.2+0.12*
112.0£0.11*

USamples are same as in Table 1.

YMean+SD
550,001
Sample weight (g)
50.00+0.01

1)
50.00+0.02

LLP-1%
82.12%
“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)
<Table 8> Quality of cooked noodle with different lotus leaf powder contents
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<Table 9> Sensory evaluation score for dried noodle with different lotus leaf powder contents

Samples” Appearance Color Taste Texture Total acceptability
Control 3.50+1.03% 3.12+1.174 2.93+0.22 3.58+1.03 3.88+1.08°
LLP-1% 3.68+1.12¢ 3.18£1.32° 3.96+1.13° 3.85+1.05° 3.83+1.21°
LLP-3% 4.74£0.14¢ 4.60£1.31° 4.16+1.20° 3.73+1.05¢ 441£1.11°
LLP-5% 5.49+0.85 5.33+1.51° 4.42+1.12° 4.93+1.14* 4.72+1.21°
LLP-7% 5.05:1.03" 4.651.05" 429+1.15" 447+1.42° 4.58+1.05"
F-value 72.12%%* 79.23%** 40.13*** 71.55%%* 63.21***

USamples are same as in Table 1.

IMean+SD

“4Values with different superscripts were significantly different by Duncan’s multiple range test (p<0.05)

***p<0.001

p<

o whso) v ol Wk Ao SR W xRS A% AolEedon Besiu, Addon A

Esiolin, olg) ko) T Gl 23 85% WS B U ANBS v it B 7154 AR

of vhuld ekl 8 76%mch B 7] whEo] <ol B of glelo] Wol A BRGNS TtaE How o

o Hripol S7Fd=rE 2%t o] AR Fu7t SV Aepal HArgk vp Qlek, & dtollA e WA A= &

SR Aow Az, 2o ¥ FEe) SRS Usis & o A2 2US Aol 58 AXT 49 5% YEe o

HEL Yzl 01608 7W Woka <19 Bk 1% A7h 9 RS Wrleks o) o, Al u, 24, AAH

o] 0.25019leH, A9+ 3% W7 0.28% Ho 715k 59 BE WA 24e 7P & wEA= A

Qlg) we] Hlego] Wolo] wet vl ARe e o2 Amdn

U 7R Qs 2ejF] 1PR ST WSS O 4

ATt ol A= FAIRA H7HES] o] Wolda
& ngpel Aol A4 sl A Uehiths BaE
(Park & Cho 2006; Kim % 2007; Park = 2008; Cho
& Kim 2009)¥} x|},

S B A7EES dElst] Az =49 WA A
Tt= (Table 9¢t Tt} =<=9] o, A, gk 227+
AAAQI 7|3 = A=l 52431 ZFolE YErf Tt (p
{0.05), QT A9l Bt 59 H7}=r) 5. 49802 714
B9, O ooz A9 B 7% H7F7F 5,057
Uepflon | Ao o9l Bul 59 H7l=t47t 5,337, AU
B2 7% 7V 465702 wokon, iRt 7P
o e B ol T Ut 754 YRES AN
slo] A5 A oo tigh Anjake] AS w7} olAl|
A A Q1F9] AEA]] o] dis I g oA Hlolut

A= AAFSEAL QIthH(Hong 5 2004). BHe] - AN
T 5% H7lar) 442802 7P B3k, REEA
A YERE BEe} o] Q] Bt HrleFo] ZUlskrE
B8 3718k diz2ato] vjE) 2 SESSES Y
Bl A3t IA7} Q= AoE AlRHT, 2R AN B
W 5% A7Frrt 4,938 02 7MY A UERd AL 1 ok
oF AQ B 7% HIl=Tt 4. ATH SR UERTE A
ARl 7|13 AN B 5% HUl=avt 4,128 02 71
A, AN B 7% J7lErt 4,588 UERieH, A
A B 1% HU7aE 3.83H0R fiRtHT) ¢ Wgith
Cho & Kim(2009)2 A}$- 4 A7Ist 249 5=E& A|

He

—~

r 2 fr ki

Ir
T
o

g
2 AR WARe) BIPIA LEL AY BT AR
VA48 fapuc 52 Lxod B8t AR
ok, Zagmel 95°col Aol M, 95°ColA 155 WAl
AL o9 Hiuke] Hrlepo] F7hE4R ashs AOR
ekt MEE A9 B i) BesE Lg) agk
et on] bk Z7Hsknh, RS ol

ol Wa & Sl 2R AY B 7ol
S7Fdel weh Breet e MR STk e, B
I ere e Aaskilar, AR W u g tiRstel A 7t
okt WA A A 2 5%E AUiet] A%

B =RL 2007THE AR |w 78970 A
of oJ3ff o]Fo| AFte] AR 2 TAE FFh T,



mHIE

AACC. 1983. American Association of Cereal Cheminists Approved
Methods: Methods of the AACC, 8th ed., 26-28

AOAC. 1980. Official Method of Analysis, 13th ed. Association of
Offical Analytical Chemists, Washington, DC, USA

Borghi B, Castagna R, Corbellini M, Heun M, Salamini E 1996.
Breadmaking quality of eincom wheat (Zriticum monococcum
ssp. monococcum). Cereal Chem, 73(2):208-211

Cho HS, Kim KH, 2009. Assessment of quality characteristics of
dried shrimp noodles for elderly foodservice operations.
Korean ] Food Cookery Sci, 25(3):267-274

Choe HD, Seo HM, Kim SL, Park YG, Lee CH. 2003. Effect of 3-
glucan on gelatinization of barley starch. Korean ] Food Sci
Technol, 35(4):545-550

Chong HS, Park CS. 2003. Quality of Noodle Added Powder of
Opntia ficus-indica var. Saboten. Korean ] of Food Pre,
10(2):200-205

Dalhgren R, Rasmussen FN. 1983. Monocotyledon evolution

ral

characters and phylognetic estimation. ] Evol Biol,
16(3):255-265

Hong SP, Jun HI, Song GS, Kwon KS, Kwon Y], Kim YS. 2004.
Characteristics of wax gourd juice-added dry noodles.
Korean ] Food Sci Technol, 36(5):795-799

Jeon JR, Kim HH, Park GS. 2005. Quality characteristics of noodles
prepared with pine needle powder and extract during storage.
Korean ] Food Cookery Sci, 21(5):685-692

Kim HR, Hong IS, Choi ES, Han GJ, Kim TY, Kim SB, Chun HK.
2005. Properties of wet noodle changed by the addition of
Sanghwang mushroom (Phellinus Lintens) powder and
extract. Korean ] Food Sci Technol, 37(4):579-583

Kim HR, Lee JH, Kim YS, Kim KM. 2007. Physical and sensory
characteristics of wet noodles prepared by adding ge-geol
radish powder. Korean ] Food Sci Technol, 39(3):283-288

Kim HS, Lee KY, Kim SK, Lee SR. 1973. Development of
composite flours and their products utilizing domestic raw
materials physical and chemical properties and nutritional
test of composite flour materials. Korean ] Food Sci Technol,
5(1):6-15

Kim JG, Shim JY. 2006. Quality characteristics of Wheat Flour
Noodle Added with Onion Powder. Food Engineering
Progress, 10(4):269-274

Kim KH, Park BH, Kim DH, Cho HS. 2008. Quality characteristics
of noodles supplemented with Skate (Raja kenojei) skin and
bone powder. ] East Asian Soc Dietary Life, 18(3):353-360

Kim ML. 2006. Antioxative activity of Extracts from Gardenia
jasminoides and Quality characteristics of Noodle Added
Gardenia jasminoides Powder. Korean ] Food Cookery Sci,

22(2):237-243

ot

o
A =

oA
rr

717t =9 FAEEG0 0xl= EE 21

AT

Kim §J. 2006. Processing of noodle added Lozus root powder and its
quality characteristics. Department of Food Science and
Technology ~ Graduate School.  Kyungpook National
University. Daegu. Korea. pp 5-7

Kim SK, Kim HR, Bang JB. 1996. Effects of alkaline reagent on the
theological properties of wheat flour and noodle property.
Korean ] Food Sci Technol, 28(1):58-65

Kim SM, Yoon CH, Cho WK. 2007. Quality Characteristics of
Noodle added with Takju (Korean turbid rice wine) lees.
Korean ] Food Culture, 22(3):359-364

Lee C, Gore B, Lee H, Yoo B, Hong S. 1987. Utilization of Australian
wheat for Korean style dried noodle making. ] Cereal Sci,
6(2):283-297

Lee KS, Kim MG, Lee KY. 2006a. Antioxidative activity of ethanol
extract from lotus (Nelumbo nucifera) leaf. ] Korean Soc Food
Sci Nutr, 35(2):182-186

Lee KS, Oh CS, Lee KY. 2006b. Antioxidant effect of the fraction
extract from lotus (Nelumbo nucifera) leaf. ] Korean Soc Food
Sci Nutr, 35(2):219-223

Lee YS, Lim HY, Lee KH. 2000. A Study on the preparation and
evaluation of dried noodle products made from composite
flour utilizing arrowroot starch. Korean J Soc Food Sci,
16(6):681-688

Oda M, Yasuda Y, Okazaki S. 1980. A method of flour quality
assessment for Japanese noodle. Cereal Chem, 57(4):253-
254

Park BH, Cho HS. 2006. Quality characteristics of dried noodles
made with Dioscorea japonica Flour. Korean ] Food Cookery
Sci, 22(2):173-180

Park BH, Cho HS, Bae KY. 2008. Quality characteristics of dried
noodles made with Lotus Root Powder. Korean ] Food
Cookery Sci, 24(5):593-600

Park BH, Cho HS, Jeon ER, Kim SD. 2009a. Quality characteristics
of Jook prepared with lotus leaf powder. Korean ] Food
Cookery, 25(1):55-61

Park BH, Cho HS, Jeon ER, Kim SD, Koh KM. 2009b. Quality
characteristics of soybean curd prepared with lotus leaf
powder. Korean ] Food Culture, 24(3):315-230

Park KD. 1997. Characteristics of noodle added with chestnuts flour.
Korean ] Food Nutr, 10(3):339-343

Park SI, Cho EJ. 2004. Quality characteristics of noodle added with
chlorella extract. Korean ] Food Nutr, 17(2):120-127

Sin DH, Ha KH. 1999. Characteristics of noodle made with
composite flours of perilla and wheat. Korean ] Food Sci

Technol, 28(6):1256-1259

20108 28 26 AP=RFL, 48 12U +H=2HS, 48 16

e



