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Quality Characteristics and Antioxidant Activity of Noodles added with
Chinese Artichoke Powder

Eo-Jin Parkt
Dept. of Hotel, Food Service and Culinary Art, Catholic Sangji College, Andong 36686, Korea

ABSTRACT

This study investigated the quality of noodles containing different amounts of Chinese artichoke powder. Noodles were
prepared at ratios of 0%, 0.5%, 1%, 1.5%, and 2% Chinese artichoke power based on flour weight. The weight, volume, and
water absorption of cooked noodles significantly decreased with increasing amounts of Chinese artichoke powder. Turbidity of
noodles increased according to addition of Chinese artichoke powder. The noodles showed decreased L and b values, and
increased a values with increasing Chinese artichoke powder content in the flour composite. Hardness of cooked noodles
increased significantly with increase ing Chinese artichoke powder content. Springiness, cohesiveness, and chewiness decreased
with increasing amounts of added Chinese artichoke powder. The antioxidant activities (DPPH radical scavenging activity,
ABTS radical scavenging activity) and nitrite scavenging activity were improved significantly with addition of Chinese
artichoke powder. Finally-, sensory evaluation results indicated that noodles containing 1% Chinese artichoke powder had
higher quality as compared to other samples.
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Table 1. Mixing ratio of the ingredients used in making
wet noodles

Ingredient Samples”
(® CO €05 Clo CL5 (20
Flour 300 2985 297 2955 294

Chinese artichoke powder 0 1.5 3 4.5 6
Salt 6 6 6 6 6
Water 120 120 120 120 120

Y C0 : Noodle added 0% Chinese artichoke powder.

C0.5 : Noodle added 0.5% Chinese artichoke powder.
C1.0 : Noodle added 1% Chinese artichoke powder.
C1.5 : Noodle added 1.5% Chinese artichoke powder.
C2.0 : Noodle added 2% Chinese artichoke powder.
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249 %7 B4 Kim HR 5(2007)3 Hong SP %
(2004)¢] WHE Fraste] AASIATE =7 50 g& TFHT
500 mLell ¥ 473t 4k § 3023t 52 B P9
ZAZ T, Aol 383 W
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10022 Axkstsich
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3. ME
Z+ Al &5 A 2}HA|(Color JS801, Color Techno System Co.,
Japan)E AHE-Et] L gh(H %), a #(AAE), b (FN =)

33 WHe SAsto] Fatgie = YehfSdH.

4. Texture
HFHo= x]it‘z HA(1.5%2.0 mm)S A|E2dd] =
Fo] =3 |H 3 IS Rheometer(compact-100, Sun Sci.

Co. Ltd, Japan)%: o|-8-3lo] 74 =(hardness), T+ d(springiness),
5% (cohesiveness), % & (chewiness)= =743 th =%

271 plunger diameter 10 mm(No.25), table speed 60 mm/min,
sample heigh 1 mm, load cell 2 kg, strain 10%= 33] W& =
Fatol BEAE Lhehngic

5. gats

DPPH free radical 22A%-2 Park JH 5(2015)2] ®
Husl] =45 goﬂ AELFE 50 mLE 7I51] stirrer=
A3} sFHE 2 F 3,600 rpmel] 2087 YA EB]St] A
4 3 mLe DPPH & 6 mLE 7}ste] 412 ¥ 3083 B
3k & spectrophotometer(Optizen 3220UV, Mecasys Co., Korea)

olﬂ = mlo

olg3le] 517 nmel A FH=E Zgekglon, okefe) 4
A Sl AAEASE AT
A5 (%) =
NS AN E
- e |0

Polyphenol 32 Park BH 5(2016)2] Wi 3a1slod

A& 1 gl ol e 20 mLE 7ksto] 40TellA] 16413t mHkA]
71 F 235NS 0.2 pm menbrane filter2 o] IA|ZITh o] A
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0.1 mLl| 2% sodium carbonate 3 mLE 7}l 383t HHX]
A]1Z1 Z Folin-Ciocalteu‘s reagent 0.2 mLE 3 7}8}o] AFof
A 3083 WHSAIZl 3 B3P A(Optizen POP, Mecasys
Ste] 750 nmoll A S8kl 1
gsto] HiFde) oot ke

Co., Daegeon, Korea)E ©]-&

EFIAL gallic acidE ©|8

ABTS &}tz 275 S4H
Zzste] ABTS Uz &7
ABTS®} 2.6 mM potassium persulfate S 1:1—1—0“ 24/\]{ Lls
st} o] (ABTS)S FAAIZ &, 750 nmelA F34=
#rol 1.7 ol3h7t HEF oghEE o] gste] s|Asqlt). g
¥ &9 1 mLo}t A& 20 uLE 30 E]F WA ]5{1 ==
microplate readerE ©]-8-3F] 750 nmolA &% %@o
AT ABTS @tz &7%6& v 2o ofste]
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ABTS radical scavenging activity (%) =

[ ( A experiment
1_
A control

]><100
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Kim DB (2014)2] W& W so] o] 27e&
=35l om, A 7E gatsl Ady 2A3 A 82 ALES
Ak 2 AlE ImL 2 1 mM NaNO, €< | mLE £33

% 0.1M HCl< °o]-83l] pH 1.22 BH 35 Th tha 37T
A IAIZE HESAIZ] & 98-l | mLoY| 2% acetic acid 5 mL<}
Griess reagent 0.4 mLE 3 7}ske] £33 5 AF20|A 158
7t #2319 E) U3 microplate readerE ©]-2-3k] 520 nmol|
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Nitrite scavenging ability (%)=

[1 _( A experiment

x1
A control )] 00

77@ V& ﬂﬁ}r/} 7}74 71£_u_7} l‘:"“’/}) Oi UERA AT Al
= 938 HAIAE 10 cm)ell 10 g Fol AlF3inor, 3
7FaHe Bl(taste), A7 $ A (after swallowing), 7] & =(accep-

tability) =02 FAEATH

8. SAIXe|

EAHEA(ANOVA) 2 59 7% (Duncan’s multiple
range test)oll 2lal oA A skl en, RE FAAEE

computer program package®l SAS 9.1 AFE-31%

Z2x o 13
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Table 2. Cooking properties of the noodle added Chinese

artichoke powder (MeantM.D.)
Cooking properties
Sample” Weight Volume Wate.r Turbidity
@ (mL) absorption of soup
(%)
CO  94.17+029° 39.00+1.00° 88.33£0.58"  0.59:0.04°
C0.5  88.33+0.58" 34.67+0.58" 76.66£1.54° 0.67+0.02°
Cl.0  87.67£0.58° 34.33+0.58" 75.33x1.15°  0.69+0.03™
Cl.5  84.33+0.58° 33.33+1.15° 68.67+1.15° 0.75+0.12%
C2.0  80.67+1.10° 31.33+1.14° 61.33+2.30"  0.78+0.03"

F-value 156417 27.42° 156.41° 15.55™

D Samples are same in Table 1.
2 2~4 Dyncan's multiple range test in sample (column).

ook

p<.001.
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z7] F 1R &4 A2 Yehle IE9 HEE
xwe] 0.59% 7P SHA vEbe, =A% 2 2.0%
A7kl A 0782 7F =A YETh olet 22 A=
Kim SJ(2013)2] 237} 529} Min AY 5(2015)2] %A%
B H7F Sl M B oal Alxd e x| Al
P 8= 4ol wol 9=t 7t Ba 3}
At mebs] A A7 = AlE NS A 7HS 2
=9 327 A A Els o]
vleAlsicta sk o

2K

Fejo] AFE N

2 M

ZA B8 A7F w0 A=SY A= Table 37 2
o} o] Wr LS gixTo] 79.04%2 7P E9km, 24
Zh T Hvbeo] BEE frojH o i vrolA] 75.67~78.13
o] WMol= Yt} AME a7k tlz o] —0.709] Hl& =
Ak o] BESE ol folFQl AtelE Hth(p<

Table 3. Hunter’s color value of the noodle added Chinese

artichoke powder (Mean+S.D.)
Sample" L a b
CO  79.04£0.64* —0.70£0.12°  18.27+0.23°
C0.5  78.13£0.79® —0.20+0.12°  17.55+0.08"
izzléf: CLO  77.26:044%  0.07+0.03"  17.44+0.02°
Cl5  76.48+033%  0.20£0.01" 17.12+0.02
C2.0 75.67+0.60°  0.33£0.02° 16.54+0.51°
F-value 15517 79.83" 18.56""

Y Samples are same in Table 1.
? 274 Duncan's multiple range test in sample (column).

seokok

p<001.

Table 4. Texture characteristics of the noodle added Chinese artichoke powder

7l HOFA oF GAEEHEEE

0.001). ZA% bgke thET(18.27)°] 7P A Yyt %
Az Bl 0.5%, 1.0%, 1.5%, 2.0% d7F Al Z¥2}F 17.55, 17.44,
17.12, 16,542 A7 Be Hr1ske= gojdoz 714
e AeS B tHp<0.001). ©] A3+ Lee YS 5(2000)2)]
HAE A7} Lee ITW 5(2000)2] 7 &3 719} Min AY 5
(2015)°] ATelA FAES] wige7} oA S Latd b
e FHastal, aghe]l Skt Azbel dA|ESdch

R 1

3. Texture
ZA ;d— B2 A7)

ste] ThE =] 227 2
ZA3}= Table 49 2tk I42] 7 Z(hardness)= 7o)
1,420.002.2 7]_x]— w—oLo:q 71/;1;1 Bt ><47}E‘coﬂ u:]-ﬂ.}q
1,666.67~1,903.33 2.8 Z7}sle] A7 —Er T H7}ere] Bol
AFE Aol oS & UQ
o o] 130.82E 7FY =4 1,}1;}140111 A7 B
0.5%, 1%, 1.5%, 2.0% A7+ Al 242} 119.12%, 114.16%, 109.50
%, 103.51%= YR} A7 Buk drlgo] Zr1ad42 7
28tk 83 A (cohesiveness)Zt %A (chewiness) = T3
ol vl8] 23 A7kl dzTel vlE) folFo s v
78S eI v} B H7F 295 (Ahn JW & Yoon JY
2008)2] 74-%-, v} ES AUl E Ax, 84, 1A, A
dol #askela, Widx 7 =9%(Chong HS & Park CS
2003)&1__ H_ﬂgd}_ 37}%}0 ﬂ}opﬂf‘i 7:]37_/\42 b_r:—o}zﬂ our
SHA, B4, AL At Bausie] 2 A3d e}
A oW, Ko SH & Joo NM(2009)2] Eaw|Al a2
HA7Ve Afole FAE 1R §40= g =444 &
Aol F7IkE Az B dAtele Adutd 23S YRSt
ol I Ax Al FArtEe A5 FHU Hl& et =

Fol 2A7 Aot 9e-g WA + AUk

OEE

g

2] 2 (springiness)

0

&
g

L3t

et

Y o ol a7

(Mean£S.D.)

Sample” Hardness (g/cm?) Springiness (%) Cohesiveness (%) Chewiness (g)
o0 1,420.00+75.49¢ 130.82+6.94* 259.25+14.16" 259.25+14.16
0.5 1,666.67+£20.82° 119.1245.96" 108.4145.90° 225.93+1.33°
k
Cooked C1.0 1,706.67+11.54° 114.16:1.43% 95.99+2.76° 214.90+2.37°
noodle
Cl.5 1,846.67+25.17° 109.501.06% 85.75+2.37¢ 196.16+2.31°
C2.0 1,903.33£15.27 103.51+6.07¢ 76.89+0.80° 165.41+11.61¢
F-value 74,67 13.00™ 76.54™ 52317

! Samples are same in Table 1.

2 2¢ Duncan's multiple range test in sample (column).

p<001.
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A7 AH7F F949 2Z2] 9 €% DPPH radical 47
5, ABTS, o}@d4kd &AS &&F ﬁJJrL Table 59} Zt}

A—EFJAPE shake AT o] 79 26.39 mg, AF B
0.5%, 1.0%, 1.5%, 2.0% A7}t = 217} 38.53 mg%, 50.49
mg%, 61.51 mg%, 71.39 mg%= A% B8 Hrleko] Wol
Aell met S7keit A5l EASHE polyphenol 8ot
5L e ksl S A= Ao ® gElA glen, o=
free radical & Y SFAZ 4~ )= aromatic phenolic ring®]
EA W&l Ao7 HauEa ArKim YS & 2016).

DPPH radical 227594 DPPHE d-& X}z*“ < YRy
o, 72 AAE Ah FAle] e ZEA, gz k] v A
Aztol] olaf orgsld AelZ ZA gl wekgo] gejd
DPPHE= 517 nmol|A] o S8 %55 Uehi™, 59| &
Hol| oA A5 M7k} A S =7t AL Free radi-
cal S A= HEE FR|S6te] 1 glo] #2555 P4t
3h50] Erta ddhels w7k PTHOh JH 5 2004). thx
o] 15,182 WhH, =A% B H7bE 36.87~87.672
oA o g Frlste] A B 2.0% FH7bo]l 7MY =L
AR E Btk Back HS 5(2004)2 A7 ¥e] 25
o] gl gital &4 A A3}, DPPH radical 7% 73
<+ 7]1&9] §418kAQ1 BHA, BHT, a-tocopherol©l] H]3| =&
=S YA, ofdaked &A% e] 75 pH 3.037 pH
5979014 o|E olAE|o|E FE5°| 83.86%, 54.35%= -5
3 2SS Btk BEudh v glof, 243 AUt 54
o] gitatss Bs| Felet AlaE

Park BH 5(2016)9] &7] 2% H7}ro] rﬂiiloﬂ ]3|
DPPH radical 275, S8E &%, et x 5
= el 2 2] dtebd & Ad AFE 7 Al =)

sdel 98 4 e hede & 5 Ak

o F

l

vﬂ?iiTﬂ lﬁﬂ% 2% YEIRATE o] Lee JE %{2014)

o] M7 5 AFoA thEFe] ABTS Uz &A%
32.64%2 7P wokm, A7 B " siEko] 0.2%, 0.4%,

ol

0.6%, 0.8%= Z7}atdl] whel 37.12%, 38.36%, 43.69%, 45.16
%2 71t tHE B9} Jeon KS & Park SI(2015)9] =4
e HUbeE Aea] 2A3F A7) Alwato] di 2wt B3|
S @48 Bve Budt fAke A= UrE‘r‘;kD}.
FrHEe) THE, A
A, LA gl Ak WA E 95k ﬂﬂﬂ—
itk AH Al 54 JERO] methemoglobing 2t 2
T TE TS T &E}(Klm DB % 2014). 2%
7} =] o} A A TS tRT(51.25%)° HIE
7 Bk FTo A 52.13~56.07% = UERY, A
7‘(47]-&0] _7_~_7}.2‘ﬂ-/‘§ o]_;d}\]—o:] /\7_]3:_01 }:71] 14,151_1)—1—4,
Kang YH 5(1996)2 34 3}3E2] opdsatd &A
ARl 28 tigk Ao A phenolic acids, flavonoids,
71€} phenol’d S3HE 2 7]E} B Ho] Qle LS AMES
of oldited AT AFE ZAI phenolic acidF7} o}
2t UERS) 9hg-2 AAlste] =2 @431 HRlttan B
23 B Qlo], 2R B o) Ax - "7 Al Iitkst
24 2 AP A &S TR AlRdnh

oldsd & Al gA=E W
!

fp b 02 T 10 =
pe 1 o N R

U?—l::,[‘-llll'ﬂ

]

2N FLE A AR G KFFE O H

B’l(savory taste)% B
O
<

1.0% u7}€'°] 4752 717 =4 vYElgoH, Y (astrin-

ABTS radical 24%< 51.39~88.02% H$= DPPH ra-  gent taste)> T3} Hlwste] fo]2Ql 7<F°l glo] 1.63~
Table 5. Antioxidant activity of the noodle added Chinese artichoke powder (Mean£S.D.)
Sample" Polyphennol (mg%) DPPH radical scavenging (%) ABTS (%) NSA (%)

Co 26.39+0.59° 15.18+0.16° 51.39+0.55° 51.2540.55¢
C0.5 38.53+0.84¢ 36.87+1.01¢ 60.83+0.58° 52.1340.16°
izzﬁf: C1.0 50.49+0.69° 61.4440.23° 72.28+0.63° 54.60+0.63"
Cl.5 61.51+0.78" 74.17+1.50 79.85+0.44° 55.52+0.06™
C2.0 71.39+0.75" 87.67+0.23" 88.02+0.73° 56.070.84°
F-value 1,756.20™ 3,730.47 1,807.16™ 47.28™

NSA: Nitrite scavenging ability.
Y Samples are same in Table 1.
? 27¢ Duncan's multiple range test in sample (column).

seokok

p<.001.
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Table 6. Sensory evaluation of the noodle added Chinese artichoke powder

HOFA oF GAEEHEEE

Sample” 0.0 0.5 C1.0 Cl.5 C2.0 F-value
Savory 3.25+0.35° 3.13+0.82° 4.75+0.71° 4.63+£0.92° 4.50+0.76" 5.93™
faste Astringent 1.63+0.52 1.63+0.52 1.75+0.50 1.63+0.51 1.63+0.52 0.08

After swallowing 4.38+0.92° 5.25+0.71® 6.13+0.83° 5.25+1.08"™ 4.50+£0.56° 4117
Appearance 5.25+1.03 5.6.3£0.52% 6.38+0.70° 5.50+0.53° 5.13+0.83" 3.33"

Taste 4.88+0.64° 5.38+0.91° 6.38+0.52° 5.25+0.46 4.75+0.71° 7.36™

Acceptability

Texture 5.38+0.51™ 5.78+0.70® 6.25+0.71° 5.5040.56™ 4.88+0.83° 3.28°

Overall 5.13+0.64° 6.00£0.53° 6.63+0.51° 5.25+0.53° 4.75+0.70° 8.95™

D Samples are same in Table 1.
2) a~c

EEy

* p<05, 7 p<01, 7 p<.001.

1.75 H9ZE 9A Yelgoh

A Fo] A (after swallowing)< thz2wo] 4382 7
S G7EE oM, 2R B AVkE0] 450~6.1302 & a7TRE 2R 2T A
51.

A Jehksd], 243 Bk ] 0y, FokrdA 7PE =4 U ABTSE tlZie] 5

Duncan's multiple range test in sample (row).

mg%)°ll Blall 27 28 Hrlgo] F7Fe5(38.53~71.39

Ehgom, 1 olgo s Wikl A% Wbl vekit 715w v A

=7 A3}, 9]FHappearance)?] 7|EEE X
H7WE, 0.5% A7RE, 1.5% H7ke, iz,

o2 ek} efzke] fujale] o)

M 2% B 1.0% H7ke] 64

wow, 1 o4 Hrte A% 7ISwrt GHA vERTE A
A 7hto] 6.630.7 7}
Aol A 9

29l 7|z e 247 B 1.0% %

5 BRI, B A F e, A,
How $4q A4S w1 2 44} 2t 19 o]
glo} =4 A%
o= weker,

A7E A A 27t AskE= A

Al 2% BT 05~1% F7PF AT g A

B AF3E 242 Bukg 972 oA 0%, 0.5%, 1.0%,

A BT 1.0%
2.0%
ARZre] gl Ao
2 dEn ditaste)o] 712 =9} A 7(texture)?] 7] E =
oldom B g =L

=7
3
54
7

2 hzTo] 7
Wkt =5

mg%) FHez =4 U
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