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Quality Characteristics of Noodles added with Moringa oleifera Leaf Powder

Sun-Young Kim and Chang-Ho Chung'r

Dept. of Culinary Science and Food Service Management, Sejong University, Seoul 05006, Korea
ABSTRACT

This study investigated the quality of noodles added with Moringa oleifera leaf powder. Noodles were prepared at ratios
of 0% (control), 2%, 4%, 6%, and 8% (w/w) Moringa oleifera leaf powder based on flour weight. Land a value of uncooked
noodles decreased while b value increased (p<0.001) with the addition of Moringa oleifera leaf powder. Further, L and a value
of the cooked noodles decreased while b value increased (p<0.001). Weight, volume, and water absorption of cooked noodles
increased with increasing addition of Moringa oleifera leaf powder (p<0.001). pH value of soups decreased while turbidity of
soups increased (p<0.001) as amount Moringa oleifera leaf powder increased. Hardness (p<0.001), cohesiveness (p<0.001),
chewiness (p<0.001), and adhesiveness (p<0.05) increased significantly while springiness decreased (p<0.01) with increasing
addition of Moringa oliefera leaf powder. Total polyphenol content, total flavonoid content, and DPPH free radical scavenging
activity increased with increasing addition of Moringa oleifera leaf powder (p<0.001). Noodle prepared with 4% Moringa
oleifera leaf powder was the most preferred in terms of overall preference.
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e T do b Bt WS FuE dol AlAl < olg]gt Mo At A E31E /A5 flEiA 7]hﬂ Al
o 3 el AE T stuE A T, €8 Y HE A FFE st AZAe] A2 E HsE AL T}
d 59 ot obet Bl Eo(Park BH T 2014) f-2]uvtetel] A Alaet A glo] sttt ol A 724l %E o]
Az o8 AFH ddee e 524 & sh= #3th 5 Qlo] 7S LAE HUbst] v vket e A
et nEs s 18 Al o|A7kA] ZZo) ek Sl 7Y AR e g Huwa k. 2 22 Al¥E(Chang HS

£ ZholE 4= glo, 112349 Q1% uf) Fuet ARz 2 A 5 2017), A1 7K Park EJ 2017), A thel2H(Kim BM
StEEnel 2 A ZA(EHEE) A AP AFIH(E 2016), $AFMin AY T 2015), dl= & F(Bae DB
wkt-gRin i) o] 2 St ‘33.(%_)01 e ol YYo= Zo® B 2016), ¥ (Park BH 5 2016), "jAJo|(Park BH 5 2015),
of me A% =7 UNS= & F7F AtKChong HS  m}E(Kim DS 5 2015), WA (Kim SH & Jung BM 2013)
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1. AEZ
B Ao ALeE ZYHIKM. oleifera) & 42

A
ZollA A% Aujste] 20169 82 F3sla Ax3 AL T
{13ked (Adlaifarm, Wando, Jeonnam, Korea) A| &2 AF-8-3}%1
a1, = Azl ARS8 $2 E(Cheiljedang, Yangsan, Gyeong-
nam, Korea)@} H-A] 521 Z~F(Chungjungone, Shinan, Jeonnam,

Korea)> =l thgrtEc)Ar Fdsto] A8l
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C= oMo} kit
S, AW 3L Soxhlet & 07 238Gt BEE
e A8 AR FA%)NA SRR, 2, 24, 23]
& ow geA] e %2 EASHCH

3. 227t 2 2UEZ 0|35t M=s I52f XM=
2 AUVl A Zx3F Z49] A ZF= Park SH

& Ryu HK(2013), Kim BM 5(2016)2] APATES s}

3, oRgF Mg ste] FabE dB] AE-E F5ke] Table 13 &

gelslar, & 95 g, 27 4 g& 7M7) AUlske] ARESEA
th drhEet Byt o BES E93E & ukE7)(5K45SS,
Kitchen Aid, St. Joseph, MI, USA)l ¥ 11, A5

WA A oA 2%, 1o 2 gEIE whEel) 1A2 W
ozl Rk Fo 2 T3 v HEWo] Y3 4T Wil
A IAIZE B3t A Z . A E WSS AT |(MD-150,
Shule, Jiangsu, China)& AFH&-3ted & F T2} UH|= 2.0 x
2.0 mme] 7o AUS Azt 2] A=
BE 5 300 mLoll A3 AW 30 g FYsha, 381 =2
gt F 3027t Wl o] Ao WA 187 E4AIR1 U,
A2oA] WA & 2 o] AR AMgslSith

A=)
23 4o

ME 2 x8 A A
S48 8719 2|2 ZeA
A4 2} Al (Chromameter Meter CR-300, Minolta Co., Osaka, Ja-

pan)E ©|83t] 7| J=E YeRN = Llightness) &2 &<

Table 1. Formulas for noodle added with various levels
of Moringa oleifera leaf powder

Ingredients Samples”

(2 CON MNI MN2 MN3 MN4
Flour 200 196 192 188 184
e B
Salt 4 4 4 4 4
Water 95 95 95 95 95
Total 299 299 299 299 299

Y CON : 0% Moringa oleifera leaf powder added with noodles.

MNI1 : 2% Moringa oleifera leaf powder added with noodles.
MN?2 : 4% Moringa oleifera leaf powder added with noodles.
MN3 : 6% Moringa oleifera leaf powder added with noodles.
MN4 : 8% Moringa oleifera leaf powder added with noodles.
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A J=E JER = a(redness)t R = A J=E e

= b (yellowness) &t 247F 53] ®WbE S3sta HIEgS T
Stk olw x = WAl d(standard plate) -2 ALEE L, a, b
2 98.81, 0.01, 1.86°]Atk

5. el z2l 29 Bl
Gk o BEE AR Fel xel BYE B4

ol Te] 2, AR, 2o A3, 2
5

}6}2 R B e D‘r ¢ﬂ i“j 2 A2 10TE 3
243 T2 10 mE Y9l o2 3k pH meter(PB-10, Artorius
AG, Goettingen, Germany)% pHE 743191, 85+ %
F=A|(X-ma 1200V, Human Co., Ltd., Seoul, Korea)S ©]-&
sto] 675 nmol|A 5788 B E TS YeEilen 2e A
A& 33] WHEste] Adsgich

&3t A% - zEg W 222
texture analyzer(TA-XT2, Stable Micro System Ltd., Haslemerd,
England) & AH8-3le] =319 t) TPA(texture profile analysis)
=7 2712 pre-test speed 1.0 mm/sec, test speed 1.0 mm/sec,
strain 50%, trigger force 5 gf@ SFHTh |23k AAH(2.0 x 2.0
mm)< 5 cm Zolz A3 & %7 EA =4 A9 23t
Z8] 2o A|FE F platformel 31 27 25 mm
2] A& probe plungerE ©]|-§-3tcd 53] WHE-o 2 SHslu
B TR ARE 23] A% GEBIA S w Aol
74 T=(hardness) 2! -5-%1/d(cohesive-

3] (chewiness), 2 (adhesi-

force distance curve Z4-E]
ness), BF2/J(springiness), 4 &
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veness)=

~
0%
>

1) AlZ ey Fx2)

27k Qo) PHE AR 0 wHE 395 Ael 2o
7F A B2 1 goll 94.5% ethanol 100 mLE 7 -8-3}aL, shaking
incubator(BR-40LF, Taitec, Tokyo, Japan)©l] 24A]7F &< 20C,
150 ipm®] 0% %3 T 4172 7|(FLETA-40, Hanil
Science Inc., Kimpo, Korea)E AF8-3ked 3,000 rpmol| 4 205
7t AR E sl A& AS59S total polyphenol HEF}

BY7h 9 BEE olgdel AxF Ao B

o
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total flavonoid &e] =4 A8 & AlgSIch ZF4E= 7+
AlE 10 gl 94.5% ethanol 100 mLE % -8-3}3, shaking in-
cubatorol| Al FE¢ & YAEEE dto] AL AL total
polyphenol &, total flavonoid 32} DPPH radical 4275
o] Almdor ARSI

2) Total Polyphenol .3:.% =H

Total polyphenol &% Folin-Ciocalteu's phenol method
(Swain T 5 1959)9]] ’6]'04 =73l on, XFEAR gallic
acid(Sigma-Chemical Co., St. Louis, MO, USA)S Al&-3}aL
Aol o] g3kt

Z, 150 uL A5l F7/F 2,400 uLet 150 pLe] 2 N
7het & 37 A g vk,
1 N Sodium carbonate(Na,COs) 300 uLE 7}ste] hdrollA] 2
AIZE HEEAIZL & 725 nmoll A BFBEAR B E=0.D)E
33] wkE SAsiith 349 S8 E0.D)E ETHFA
= AT & 5 Fouls S 7ok, ¢ 9] mg gallic

acid equivalent(mg GAFE/g)Z JERASITE

Folin-Ciocalteu phenol reagent®

e

3) Total Flavonoid &2 A

Total flavonoid ¥#-2 Ku SK & Choi HY(2009)2] HltHel|
2l A]R Y 1 mLE #31] 90% Diethylene glycol 10 mL<}
1 N NaOH | mLE &3}3}a1, g2=ol|A] 37T, 1413 vb
SA1Z71 The 420 nmoll A B E(0.D.)E 33] whE Z@ ﬂ_oﬂ
o 23" FFEO0D)E EFAYTAS AR F =
gH-ol= gaS 3lal, ¢ 52 mg quercetin acid equiva-

lent(mg QE/100 g)= YERAATH

4) DPPH Radical &~H=s &3
DPPH Radical®] 42752 Blois MS(1958)2] WlHol| =3
Zyzke]l A& 2 mLel 0.15 mM DPPH(2,2-diphenyl-2-picryl-
hydrazyl, Sigma-Aldrich Co. Ltd., Louis, MO, USA) 8 mL&
A7¥slo] 3087 GaellA WAl ok

. 517 nmel|A &%
%(0.D)E 33| W =459 1, blankE ethanol S A}ES
ek
AR .

DPPH Radical 27%(%) =

_AEFHVTE $45%(0.D)
e F9=0D0) [
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T AT 408 & td o R IeAkel el Fws] w53t

a1 A(color), &7 (flavor), 2] (texture), B(taste) 2 H A
Al 7]Z Z(overall preference)oll thale] 1(u]-F Lol A
95 £ E H7FsleE 98 =R (scoring test) &2 7}
StAth Al5E AW 381 st 32% Eof WA
71 F 587 g3 v, 10 g¥ &7]0] Ho} 7]§},:_ AXE
A B2 AFson, 2 AlRE Wi b qikks A

=% Bw P A3

9. 8AI=A

BE EAEA2 SPSS Ver 12.0 software(Statistics Package
for the Social Science Ver 12.0 for Window, Chicago, IL,
USAE 7t =4 o] I 2 EFHAE AEsta, 2 3t
zZtole] F5-Z one-way ANOVAZ #2913t & Duncan's mul-
tiple range testS ©]-&3to] p<0.052] A FeldS A
sttt

ol Fo] dvkdEE EAg A= Table 290 Y
BRIt RS 7.71%, ZEAE L 30.25%, XA RS

% A3, B2 49.30%2 LFERS:
2 . Traore SA 5(2011)2]
T 5.9%, 2
A 272%, ZAH 1.1%, 38.6%% HIE I
Gopalakrishnan L 5(2016)oA %= ZThela 29.49%, At
5.2%, BHESHE 41.2%, A 12.5%, 3 & 4.15%% Hast
FEL, AR A8 AEEAA9E & AelE HolA
koromn, 7z Byl dlo] dvHd R T BskE thgo s
zeA ghako] woe AS & ) stk ol ZuhA
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2 Aol 24 ol e et A8 T

2 o ME &F
27 9 BB Wlete] Ax YRz 2ee) A

W3S =33 A3+ Table 33 2t} T3 71221 control A

iR HoMA o} futkiBEk ik
Wl Lgko] 79.69% 7MY A vEbsta, 27 o B
2~8% H7lek Aol Lghe 65.33~4798% 37t o &
Vel F7tel wet Lkl s 1At th(p<0.001). 4
Mol aghke FH 72 control?] AW 0] -1.70o.2 7%
=9k31, 2% H7boll A —14.87, 4% H7kEelA —12.01, 6%
A7bro A —9.25, 8% HA7FEolA —9.930.2 2% H 7}tel
Al agko] 7P B vEbth BR7F o B MU agh
o] FH7F2<l control 2T} W 73S B 31(p<0.001), agk
o] BF (—)9] #& Kol AMET= A0 W JIUTh

Aol Aol phghe FH 7l controle] Aol 15.20
o7 7P yigka, 2% FH7kEolA 2620, 4% FH7bollA
28.72, 6% 7kl 20.95, 8% F7}ollA 234302 4%
A7 A bake] 7HE wkom, Bt 9 B HUkol
control .0} A =7} S718HE &S YER A THp<0.001).

A=}
o
]

e o

Table 3. Hunter color values of noodle added with Moringa
oleifera leaf powder

Color values

Samples"
L a b
CON  79.69+1.75 —1.70£0.14*  15.20+0.76°
MN1  65.33£027° —14.87+0.09° 26.20+0.21°
Uncooked MN2  5897+1.06° —12.01+0.12° 28.72+0.28"
noodle  MN3  53.96+1.22¢  —9.25+0.18"  20.95+0.59
MN4  47.98+1.15°  —9.93+0.12° 23.43+0.39°
Fovalue 4303177 6,981.88™ 656.70™"
CON  61.79£1.90" —2.58+0.15*  9.02+1.03°
MNI 5692125 —8.69+0.71¢ 17.06+1.90
Cooked ~MN2  51.27#0.77° —9.25+0.33% 19.33+0.85°
noodle  MN3  46.87+0.68'  —7.91£023°  15.02+1.55°
MN4  4420+139°  —6.26+£0.46° 13.05+1.02¢
Fovalue  159.05™ 197.60™ 4401

D Sample are same in Table 1. MeantS.D. (n=3).

? Different superscriptive letters in a column (*”°) indicate signifi-
cant difference among samples at p<0.05 level by Duncan’s mul-
tiple range test.

3" p<0.05, ™ p<0.01, " p<0.001.
Table 2. The general component of each part of Moringa oleifera leaf powder (unit: %)
Samples Moisture Crude protein Crude fat Crude ash Carbohydrate
Moringa oleifera leaf powder 7.710.14" 30.25+0.31 3.27+0.10 9.47+0.22 49.30+0.65

D MeantS.D. (n=3).
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9 31(p<0.001), a

F%= controldl] Bl FHAish= e B0 (p<0.001), &4
%21 bgk2 controlol] H]&l S7tsh= 73 3a H3THp<0.001).
T3k Z2jHel Lk, bk ARt B 3k Jehfglon,

atk- Zeg|Ho| *E‘ﬁiﬂr & = UERidth 2AEY
(Park SS % 2011), B2 =2](Lee SH 2015), F(Sun YP &
2016), 27} & 4= F=E(Choi EJ & Kim EK 2015)5-2}
2ol =4 Ade] FARE Hrtste] ATg 23S BHH
A7kl vlel FA® A7t =7t S7FEFE Lk B agte
ol = W, b3k Skete A vEh, B AT 23
oF fFARE AaE eIl A, S A& 7EH o R S
Az Al FARR 7k 210 g Mo whet S B
o] W=ty B 3l(Ahn JW & Yoon JY 2008)% 1M, Chang
HS 5(2017)& AlduEdl] 503l 223 A7) Ak
FEFE 71X = Ao = Eustt) Parwani L 5(2016)2 &
H7F de] F22F o] 6.4 mg/100 g SoJE Ao B
a3te] 27t Aol Eoigls FAle] FREHo] Almof
a2 71 A o2 AT Jeong JY 5(2016)2 2]
ARl Lk, agh, bake] AHET v 32 vYehll=t, o
Hol zE|gd wa} Alo] Fdajxl AR AlsdTh B
5kl £YEHKim IH 5 2012)2 =Wl L, adk
bto] AHET vhe s UrEMWD}—E Hael g
FZE(Kim GM 5 2015), 2 Z(Park JE 5 2011)E Z&|H

rlr J

-

o] Awol Lk bgte AHHt e 7S Jehle) agk
L =L @ Uehlle] £ A7e} fARE A eI
3. B5o| TalS4 T}

|23 42 F4d EA 325
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nZL'
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S Pk Ade] 22 & S0 FF
5T, %ﬂ%%ﬂ &, FE9 pH, e 2 =43 Z3E Ta-
H7F 4 B FH 7179 control 142]
5551 g, B7 o B 2~8% HUMe wee] S
56.85~59.90 g 2 -7}l control®] FEHT} o2 o
= S7hle & Uit (p<0.001). Z2]§ F37keel
control?] FEFFET} FuF571&E 712} 85.04%, 92.51%
2 Yehton 287} o B Hrlpoa SRS F5Ete
Azl Bues foxo=z 2_7]_3}_Oﬂ%<0001) o383 <F
4& o] zEld & £EE Fdt] Rt AR= JJr
2 AlE¥ T Hong YM 51(2003)2] AollA] ghaldo] 1

dol FEFTES T/MIT L s, F 'E“?%(Kwon

YH 5 2010), Eo] E(Park BH 5 2013), wjA4o] 2 (Park
BH 5 2015), #l= @€ £ Bae DB 5 2016) 5% & A+

Ao} o] g S7F Ak Bided, ole
Fol w2 FARS] Gl s SUHF Aes Bk 1
21} Kim BM 5(2016) T 3leko] Egox Ealal,

o] 443k AR wilen, ol A4 $u

W

-l
o] H7FR Qlste] FREEFTE] SRS ST F UATh

5 39l control &2 pHE 6.71%2 YER}aL, 237}
QB 2~8% 71 &2 pHE 6.60~6.032.% pH7} St
o= S HATHp<0.001). ZF7} o] 424 (Makkar
HPS & Becker K 1997; Sena LP & 1998)& A g -]
A 252 K glutamate), o}2=3-2}71 2H(aspartate), oF27]d4F

(arginine), WE] 2 (methionine) 5 18F2] FElolr|i=ito] =

Table 4. Cooking properties of noodles added with Moringa oleifera powder

Cooking properties

Samples" . . Turbidity of soup

Weight (g) Water absorption (%) Volume (%) pH of soup (OD. at 675 nm)
CON 55.51+1.10? 85.0443.65° 92.51+1.12¢ 6.71+0.11° 0.40+0.84°
MNI 56.85+0.64° 89.49+2.14° 95.71+1.66° 6.60=1.64° 0.65+0.03¢
MN2 58.80:£0.35" 96.011.15° 97.00+£0.57" 6.47+0.03° 0.83+0.11°
MN3 59.44+0.67° 98.1242.24° 97.32+0.57" 6.25+0.04¢ 1.17+0.02°
MN4 59.90:£0.42° 99.68+1.38" 98.24+0.71° 6.03+0.06° 1.39+0.03°
F-value 21975 21.975™ 14531 89.372"" 115264

" Sample are same in Table 1. MeantS.D. (n=3).

? Different superscriptive letters in a column (*°) indicate significant difference among samples at p<0.05 level by Duncan’s multiple

range test.

9 p<0.05, ™ p<0.01, ™" p<0.001.
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& o EAetla Bl ar, Jin SI 5(2014)S Ca,
Mg P, K, Cu, Fe, Mn, Zn 52| 712 AEo| F53M 37
o] 9dtia &9, Gopalakrishnan L 5(2016)°A] <1
(204 mg/100 )3} K870 mg/100 g)°o] T3l JE Aoz
H3siith ol REg7t Ao opnitit 571 RS0l
o] pHoll J3S = Ao AlgEH, Ryt 2 Yo}
o] 713 wel FE A2 559 pH7F RolA= A
g2 Holz o= AZHErt Kim DS 5(2015)2 EVLE
-

Fs A7 S 4 B9 pHYL BErlE o] AUt
H]&o] oA E pHY} ol = S UEho] & AT
o} f2]3t S B Park JE 5(2013)S F-A1 52 ‘;%—@
pHE 219 A7 Fofdtia sii7]dl 27t e

T Aol uiA g GgE = Ao Almdch %gq
e 2E7F d BEe 7K %2 controlo] 0.400%
Vg gren, myryh o B Hubgdl] wel 0.65~1.39<9]
E‘-ﬂ%’%i frelA e %—7}6}04 ZF A& ZE o)Al fel & v

Ak (p<0.001).

2 7.—5_5&3—? = A 0}"]7]"’ o] gt nFwo| FEH
o2 Haud v} 9ltiChang HS 5 201 %]
f+ &2 12.5% (Gopalakrishnan L 5 2016)Z , 2
%‘7} A 2L H7FEo] S/ controlol HlEt] 1R E
Brs

ITTE é%t J%@oﬂﬂ ﬂt Xd_L«l #Q_E” ‘JrEM%”
HZ(Kim GM 5 201524 = A Al FA 52| A7) H]
=a %7}%‘?% E «l Aol 7%1 &9 927t =
Z(Park BH 5 2016), Zl= A€
2016), é?x] %L(Mm AY % 2015), 2A]Y(Park
BH 5 2014) 59 ?i??éﬂr@r 7E‘9— 73ee JehSlth
Jeong JY 5(2016)< St

A Z7FEe] St et gevt fhaehe A3 B,

e oA oF GAEEHEEE

ol A7 AR o8] WoE wEe] AYe] Bl
A 4 FolXA) ol 7184 39
Bk 2 sl B sl ol Aol S ugivh

20| =E|ZH(Texture) EH
Fd 22 Arlele] Az w45 223 &
723 ZA3}= Table 590 AAIEIHTE 45 4
= 7IAIAR o R SAS o, %’ﬂé
control ==} 27} & B8 HUlsle] A z=3k =<
9F= Ao] 2 YERAAY. 74 E(hardness)E control©] 247.62 g
o7 REgrt d B HUbe] STt wet W] Axe
437.96~852.27 g7HA] EolA] fold o2 Z74akAtHp<0.001).
= H;{HEQ] No]/& Og_ r/}uu;d zﬂ—ak ;(]-o] ] _0/]
&+ Z(Chang HS & 2017)C.2 whidzl & W) fslo]
AE7} E%HX]~ A3 Park GS 5 2012)2 Al HT) ol
A glgfo] =& Fehil Ed(Kwon ER ¥ 2013), BA Y(Park
H 5 2014), 3] E(Kim KH 5 2008)% #7138t =429
Ee AR A7t SMEeE ARt SUkeke A
H3sila, ol & Aot dAoke A3dFe A
Jeong CH 5(2008)2] Aol A Ze|Hel AxE tE+7}
873 g0 2 4 nis BUS 05~4.0% S22 H7FS A
2l 830~315 g2 Yeh, TANZI nls Bde
A7vge] S7F wet A= A E BAeH, ol T4
T2l vhso] FAAXE T8l duldo] WiAE o Wit =
Tl ehEe] Aibeee Azl AR Husks]
21F UF 23] A= 2 el = A #1354 (cohesi-
veness)< control®] 0 o] 3
w2} 0.13~0.25 g_i 7k tH(p<0.001). SRS S
A F de T2 Besk W, 7] S 584
2RE 98 &S Y F Uol(Lee SY & Kim YN 2017)
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Table. 5 Texture properties of noodles added with Moringa oleifera leaf powder

Samples” Hardness (g) Cohesiveness (g) Springiness (mm) Chewiness (kg) Adhesiveness (kg)
CON 247.62+21.21% 0.09+0.02° 0.90+0.03° 0.02+0.00° 0.00+0.00°
MNI1 437.96+41.17° 0.13+0.01° 0.89+0.02° 0.05+0.03° 0.01£0.00°
MN2 648.66+20.02° 0.2120.01° 0.87+0.13° 0.13+0.03° 0.0140.00*
MN3 749.37+35.59° 0.25+0.02° 0.77+0.06" 0.15+0.03® 0.01£0.01°
MN4 852.27+17.04° 0.2540.07° 0.73+0.03° 0.17+0.04° 0.01+0.01%

F-value 36244 21.98™ 6.21" 29.85™ 432"

" Sample are same in Table 1. MeantS.D. (n=3).

? Different superscriptive letters in a column (*°) indicate significant difference among samples at p<0.05 level by Duncan’s multiple

range test.

3 p<0.05, ™ p<0.01, ™" p<0.001.
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Table. 6 Antioxidant activities of noodle added with Mo-
ringa oleifera leaf powder

les” Total polyphenol contents Total flavonoid contents

Samples (mg GAE/g) (mg QE/g)
CON 1.27+0.00°? 0.25+0.00°
MN1 1.36+0.00¢ 0.43+0.00°
MN2 1.43+0.01° 0.63+0.00°
MN3 1.500.00° 0.89+0.00°
MN4 1.58+0.04° 1.08+0.00°

F-value 124550 44,304.684™"

D Sample are same in Table 1. Mean£S.D. (n=3).

? Different superscriptive letters in a column (*™°) indicate signi-
ficant difference among samples at p<0.05 level by Duncan’s
multiple range test.

3 p<0.05, ™ p<0.01,

p<0.001.
o] 15.75 mg/g@ 10.12 mg/gl & Hu3lct % ¥
e & Ao ko] = Ueha, F FefE o= &
Fe HmT deldFolA & AFEY E2 ko] 23
=914, Vats S & Gupta T (2017) ﬂaﬂ ol Buto] = =

YR & Youn KS(2014)& FZ&ulo] utg} & FJ7} 9l e
% sy & SoEeolEE S sslet, & &2
= 2 water(58.04 mg/mL) > Methanol(47.15 mg/ mL) >
Ethenol(40 72 mg/mL) o2 Stgo] Zrlettia B ausly
1, F ZZPRwol= T2 water(12.36 mg/mL) > Methanol
(10.64 mg/mL) > Ethenol(10.03 mg/mL) =22 &&fo] F7}
gtha B8t th o] & ethanol® &3 2 A9} v wa
o 3 Zelvs 3 @l Aoyt 2 Aew UEhuith
Moyo B 5(2012)2 Z&lolsd Fefi o= ks 7}
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Zoz Hausgitt ol F Felvs Y F SoE e
ol e =x EZ 7|3 S 2o Aue A 224
o Bl FEH et Afo]7F Yehde 208 AtRETH
27t d 22 AUk =59 & Eejulsy IR
127~158 mg GAF/go.& 227} 9 Buke] Hslzko] wol
AFLE Fol2(p<0.001) o2 Z7Feint 237t o B 3
7het 3‘—1‘—4 % ZEHE wo|= &2 control©] 0.25 mg QE/g
o7 Tyt o g 2~8% H7kgol me 0.43~1.08 mg
QE/g9] #t& Bl Bk oEAH 07 Z7IsIATHp<0.001). 25
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2016), 27 o FEE] I, IS Ui H F RS
24(Choi YJ & Jung KI 2016)% 287} 9 F5E9] 5%
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2 AT} Ak S Btk BY7 i3
9] DPPH radical 2752 & 714
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Fig. 1. Contents of DPPH radical scavenging activities of
noodles with different amount of Moringa oleifera leaf pow-
der.

D Sample are same in Table 1. MeantS.D. (n=3).

? Different superscriptive letters in a column (*”°) indicate signifi-
cant difference among samples at p<0.05 level by Duncan’s mul-
tiple range test.

(colon)°] 6.25% 71 =2 h& Uehllon, Aol tht

o]l Aol HrEhA] itk Aol 27k o %

7b 712 AUkl =2 AVbelM VY =
)

H

oY 7S EE TF AES XFs=
aH|Ake] 7|37} oA Slthe Ea(Park BH 5 2014)
£ detd u) g5 FA o] e e FHAY A
o7 A=At &rl(flavor)E 6% H7F F57) 6.38% 7}
2L 73EE YERI L, TR tiRTo] 4852
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7 E(texture) = 2T} 4% F7F FeollA 59302 714
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ok 6% HZPHA oA Q1 ApolE HolA] ggkom, 8%<]
Be 715t frelAer Bl UETHp<0.01).
oldel ATE FHsl] & uf =IFrt ol k) UlE
d AE 2AEAY e VEE SHE uEskd] 4%

237} 2 B AR F5E AzSE Qo] AR Ao
2 AREY R0 PS4 ¢ IS Ao 4
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Table 7. Sensory evaluation of noodle added with Moringa oleifera leaf powder

Sensory parameter

Samples”
Color Flavor Texture Taste Overall preference
CON 5.90+1.82% 4.85+2.25¢ 5.93+2.47 6.33£1.67° 6.38+1.58"
MN1 5.70+1.76 5.20+1.96% 5.65+1.99 5.90+1.65® 6.30£1.67°
MN2 5.98+1.79 5.15+1.49* 5.93+1.87 6.50+1.40° 6.40+1.34°
MN3 6.25+1.74 6.38+1.63" 5.38+1.92 5.80+1.92%® 6.03+1.80°
MN4 6.03+£2.02 5.80+2.10% 4.8342.17 5.13+1.88° 5.13+1.94°
F-value 0.477"3 4.083" 1.925™ 3.902" 4.075"

! Abbreviations are referred to Table 1, MeantS.D. (n=3).

2 Different superscriptive letters in a column (*°) indicate significant difference among samples at p<0.05 level by Duncan’s multiple

range test.
7 p<0.05, ™ p<0.01, ™ p<0.001; ™ no significant.
Eagl=3
eof gl HE

= A7e Il A 9l 2Rt o
HE 248l flste] 2yt o A7 e
04 ols W] 2 %/‘qﬂ' Al dd 5 ke
Ediqith Aol ME= controlol] HlE} &7t o &

‘?——194 vl Bers Lw\, a7L° Hadhs Ade Bla

(p<0. 001) b%k~ =

E(ﬁ%@ 001) 4‘3154 3—1‘—4 ZF
Y57 BY7F o B2 Aol *7}6]’
o wa} F7 }8}% 78-S JERAA 3(p<0.001), =&-2] pHE

A& ol mel Rolxl= S BEQl vk
(p<0.001), o %.Et Z7}51e] 7} Mg 7+ S0zl 3}
o] & YERItHp<0.001). 74 E(hardness), -5-7/d(cohesiveness),
A8 (chewiness) 2 FelH o0& Z7l8l= 75}?‘;}—% e
(p<0.001), B+ (springiness)< FH4dh= 7"0?% li‘}i.?ﬁ%(p<
0.01), A2d(adhesiveness) 57 1ek= 7
ng7 A BS HURsk a4 & i\ﬂiﬂéﬂ/} S
o] =9] ke controlell HIs] R 7} ol o] HrhEo] F
7V fo2 o7 Z742 319 3(p<0.001), DPPH radical
2ATE T JEHOZ FE radical 275 S YEMA

THp<0.001).
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lN to

A7tete] Az =79 7|5 ZAL
AR F5e] F|(flavor)= 6% H7E 7 M L 7
=5 JERAR)31(p<0.01), Dtaste)T} HHEH Q1 7] S = (over-
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ATHp<0.01). WetA Grteid e ed 71 5eg ue
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