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Quality Characteristics of Noodles Made with the Addition of

Black Carrot Powder
Myunghyun Kim"

Part-time lecture, Dept. of Food and Nutrition, Sookmyung Women's University, Seoul, Korea

ABSTRACT

The purpose of this study was to investigate the antioxidant effects and quality characteristics
of noodles made with the addition of black carrot powder at concentrations of 0%, 0.5%, 1.0%,
1.5%, and 2%. The water absorption ratio, volume expansion, and turbidity of the noodles
increased with the addition of the black carrot powder. There was a significant increase in
the hardness, chewiness, cohesiveness, and gumminess as the proportion of black carrot powder
increased in the wet noodles. The L and b values of the cooked noodles decreased as more
black carrot powder was added. The sensory evaluation results showed that the noodles with
the 1% addition of black carrot powder received the highest preference in terms of overall
acceptability, including color, taste, and flavor. The DPPH radical scavenging activity and total
polyphenol content increased significantly as more black carrot powder was added to the cooked
noodles. Thus, this study proved that black carrot is a good ingredient and can be used to
enhance the characteristics of noodles as a functional health food.
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£ B QoA wrtRol ofe] 7154 AlEa
£ A7tsto] Axg A47F AP gt =
A% (Chong & Park 2003), AY(Park et al.
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Table 1. Ingredients and composition of noodles
containing various amounts of black
carrot powder

Ingredients Samples (%)

® 0 05 1.0 15 2
Wheat flour 250 248.75 247.5 246.25 245
Black carrot 0 1.25 25 375 5
Salt 3 3 3 3 3
Water 95 95 95 95 95
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2 Folin—Ciocalte method(Swain & Hillis 1959)
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12. DPPH free radical &+ &d &3

MY 2 A7} F40] 2,2-diphenyl-1-
picrylhydrazyl(DPPH) free radicalel digt £A
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DPPH free radical scavenging activity (%) =
(1-sample absorbance/control absorbance) X

100

13. SAXE
RE ZAme= 54 mE3 SPSS(Statistical
Analysis Program, version 25, IBM, Armonk,
NY, USA)ZE o|&3l91, By EXHAE U
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AR EAFE A (One-way  ANOVA)S  AA|SH

%, p<0.05 4=FollA] Duncan’s multiple range

testtHOo 2 A3}t

. 234 9 33



KPS

10

Table 2. Moisture content of wet noodles with the addition of varying amounts of black carrot

powder
. Samples (%)
Properties F-value
0 0.5 1.0 1.5
Moisture content(%) 17.55 + 0.58 18.76 + 1.10 17.37 £ 1.23 1821 + 0.54 17.55 £ 0.09  1.525

All values are mean = S.D

Table 3. The pH, and color values of cooked noodles with the addition of varying amounts of black

carrot powder

. Samples (%)
Properties F-value
0 0.5 1.0 1.5 2
pH 9.04 + 0.05° 8.53 + 0.14° 8.50 + 0.14° 8.52 + 0.04° 774 £ 0.57¢ 8.837"
86.32 £ 1.05* 5953 + 1.10°  54.65 £ 0.97° 4780 + 0.54° 4583 + 0.47° 1,059.426""°
VCSLO; -2.14 + 0.05¢ 6.81 + 0.18¢ 747 £ 0.18° 9.14 + 0.18 9.58 + 0.43* 1,204212"""
2091 + 0.48° 0.80 £ 0.22° 0.67 £ 021> -028 = 0.21° -0.52 * 0.11° 3,487.646 "
All values are mean = S.D
9 Values with different alphabet letters within a row differ significantly (Duncan’s multiple range test, p<0.05).
p<0.05, ""p<0.001
2. pH 3 M AL cyaniding 71222 glucosidestt
AAGL Bk Myl zeHe] pH Aibe= acetate’} AgH StEAlopd HE|Z peonidin,

Table 3o Yebict. AL 2d2 H7Ikt
ZE o] pHE 2T 9.04, H7ktollAl 7.74~
8.530% Hrigo] F7tErE RoAle At

AHp<0.05). Jung & Yoon(2022)2] ALl A
P 2ol pHE 5.16, W79 pHE
6.600 % ApMEro] WrERETE pH7E Wol A
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2hA] 2 Aol WIEE o] AAeo] of
o] F7FEFE pHIF Woll= AgFS HAthl

Azt

AAFTe A7 xede] Ak die
Table 39 EA5MtE BES el Lghe o
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A7rol S7Fdrs Hiee o th(p<0.001).
AN S JEPE azke &2 -2.04, A7t
6.81~9.580.2 AT o] H7PEaE agk
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Table 4. Cooking properties of noodles with the addition of varying amounts of black carrot powder

Samples (%)

Properties
0 0.5

F-value
1 1.5 2

Volume expansion
ratio (%)

Water absorption
ratio (%)

Turbidity (0.D.) 0.06 + 0.00°  0.06 £ 0.00°

4375 £ 2.75% 4425 £ 2.75°

102.20 + 0.64* 102.69 + 0.16° 101.82 + 0.88® 100.93 + 0.63™ 100.00 + 0.00° 4.122"

4325 + 1.25°  40.50 + 500 36.00 + 1.00" 10.651"

0.06 £ 0.00°  0.07 + 0.00° 0.10 £ 0.00* 183.957"""

All values are mean + S.D

9 Values with different alphabet letters within a row differ significantly (Duncan’s multiple range test, p<0.05).

wkk

"p<0.05, “p<0.01, “"p<0.001
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AT 2ES 7R =4 23 54
A= Table 5o Wbl Ax= iz
1,852.03 g, H7ht 2,438.15~3,427.52 g0 &2 2
A e AHEgel S7MEE EolH

(p<0.001). B]mFA(Park & Cho 2011), W&z
(Chong & Park 2003)¢} E8U(Kim et al.
2013)& 7Kt =polAE RAlEe] 7ol

Fh85E A} bl 2 Aot Aol fA



Table 5. Texture properties of wet noodles with the addition of varying amounts of black carrot
powder

. Samples (%)
Properties F-value
0 0.5 1 1.5
Hardness (g) 1,852.03 + 215.95¢ 2,438.15 + 204.83° 2,948.93 + 207.33" 3,126.57 + 225.60° 3,427.52 + 101.20* 55.250"""
Springiness 052 + 006 0.63 0.22 050 + 0.11 054 + 0.5 062 + 007 1.183
Chewiness  264.62 + 51.06° 4756 + 147.31° 49133 + 74.29" 59807 + 124.22" 801.73 + 118.17° 17.221"""
Gumminess  515.94 + 80.16¢ 76647 + 83.40° 999.89 + 59.57° 1,109.2 + 174.79° 1,302.16 + 72.32* 51.293"""
Cohesiveness ~ 0.28 0.02¢ 0.32 0.02 034+ 001 035+ 003 038 0.01° 22.780"""

All values are mean + S.D
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©® Values with different alphabet letters within a row differ significantly (Duncan’s multiple range test, p<0.05)
"p<0.001

s CREE 014, %ggel 294 A EEE ANTE
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=g 5747 3 d = 47l Fo]21Q1 2ol 7} LrehtA] ¢k
Am|A0| A W] 713 ] FAS Asfiste] A Ak HH =} ZMVJE% izl A 7FE =
o|Z9] Wi x2Ag xS whso] F7Fgel 5 2 L UEUSICh Huek] TS o 574
7VErE et EoTh skt (Jung & Yoon HE HIAEE 2T 134228 7HY B3ke
2022). Azl e Aol ofsh 22 W AAGT FE 7ol Sl whet A A

ol WSt st BN, WA B b foHoR WolAtkp.0D. AFYrolA

el Z3tHo| Zrfstthar sHtH(Lee et al. 2009; T 237} 158.2020.2 7 E9kom A7l
Park & Kim 2014). ZPg 243 71t = Al 143.17~156.38% 7ol whet Wopxl= 7
G0 &S RFolARl ZpolE Holz] ekt FS HAH(p<0.001). 279 Mo JF=
AT AL Aret Zo] AT 2 X7t n2l= gQlo g o b, ke #i 59]
o] Z}eheR ol Hp0.001). A% i aaA glow(Park & Cho 2006), & LofA
2 A=E Uelle A3 342 AT A B A7t Wb 25 oFge] A
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HUHEE W o g AMGTS 7R B
5. RVA 23} Hk E4 oA iz 23.97, H7HEE 21.79~17.9282
ARG 2 A7Fel ThE SgEe] AR oz AF(p<0.001) 22 AL M7tz <l
3 3}EAL Table 63 2t} RVA(Rapid viscosity 3] ZgHo| HojAE LolAtS EY & S
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Table 6. Rapid visco analyzer (RVA) pasting profiles of wheat flour with the addition of varying

amounts of black carrot powder

. Samples (%)
Viscosity (RVU) F-value
0 0.5 1 15 2
Eés)“ng [EMPErAtUIe 6933 1 053 6948 + 043 6943 + 033 69.83 + 003 7025 + 040  2.925
Peak (P) 13422 + 1.38 134.58 + 1.25" 12838 + 0.46" 12854 + 146" 12525 + 0.33° 41.897"
Trough (T) 88.72 + 0.83* 88.00 + 0.83* 8171 + 0.63° 81.96 + 0.04° 7871 + 0.63° 131.100"""
Final (F) 15820 + 0.65* 156.38 + 1.46° 147.50 + 0.17° 147.46 + 1.29° 143.17 + 0.42¢ 141.238"""
Breakdown (P-T) 4550 + 1.16 4659 + 2.09 46.67 + 1.09 4658 + 1.50 46.54 + 0.29 0.392
Setback (F-P) 2397 £ 1.04° 21.79 + 021> 19.13 + 0.30° 18.92 + 0.17¢ 17.92 + 0.75¢ 51.478""

All values are mean + S.D

9 Values with different alphabet letters within a row
*5<0.01, “"p<0.001

RVU: Rapid visco units
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A= Table 73 Zt} A4 A7 ol
w2 240] M(color), F(flavor), rtaste), 2]
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of Fsto] TsP7t sheict. M 7|5 A= o
£ 3104, 0.5% H7HE 4.604, 1% A7t
5.404, 1.5% HA7FE 4.504, 2% A7 3.604
o2 tjxet Hlwste] AT BEe Uit
oA B e 7|a%rt YERGTH(p<0.001).
Kim et al.(2015)& H&AA
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\=]
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differ significantly (Duncan’s multiple range

test, p<0.05)

71§ ol tigh Anjate] ARG R =
Forxlthal Husto] BAimo] H7be
Bt d Zog wokEch agE
A7 =0 F 712k Bt 1%9F 1.5%
7HEeA 4,600 7H) =2 7|5k B7HE UE

ATHpP<0.01). ===2] ghof] thgt 7| S ke= 2
Bt 1%, 1.5%, 0.5%, 2%, 0% 87ket &A
2 7|55t BrtE]o] xR Fr7RelA =
2 71855 Y tH(p<0.001). 227 7|8 %
grroll A AT B 1.5% HrktolA 71

E2 7|SEE BYom H2old 7P w2 7

718 %7}t

A
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Table 7. Sensory characteristics of noodles with the addition of varying amounts of black carrot

powder
Sensory Samples (%)
characteristics 0.5 1 15 F-value
Color 310 £ 0.74° 460 + 097° 540 + 0.97° 450 + 0.71° 3.60 £ 0.70° 11956
Flavor 340 £ 0.52° 400 £ 0.82° 460 + 0.52° 460 + 0.52° 340 £ 052 10385
Taste 350 + 071 460 + 0.52°  5.60 + 0.84° 490 + 0.57° 3.60 + 0.70°  17.323""
Texture 430 £ 095 420 + 0.92° 500 + 0.82° 530 £ 0.95 460 + 0.84*  2.698"
Overall acceptability 3.40 + 0.52¢ 420 + 0.63° 6.00 + 1.05 500 £ 0.82° 430 + 048  17.776 "
All values are mean + S.D(n=15)
*d Values with different alphabet letters within a row differ significantly (Duncan’s multiple range test, p<0.05)

kK

*p<0.05, “""p<0.001
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Table 8. Total phenol content and DPPH free radical scavenging activity of cooked noodles with

varying amounts of black carrot powder

Samples (%)

0 0.5

F-value

1 1.5 2

Total polyphenol content
(mg GAEY/100 g)

DPPH free radical
scavenging activity (%)

62.28 + 6.17°72.09 + 5.40981.60 + 1.11°87.87 + 1.11"° 108.26 + 3.47° 555317

1.61 £ 045 623 + 1.20923.47 + 2.77°31.84 + 2.36" 97.74 + 1.46° 1,320.732"""

All values are mean £ S.D

9 Values with different alphabet letters within a row differ significantly (Duncan’s multiple range test, p<0.05)
U GAE: gallic acid equivalent, DPPH: 2,2-diphenyl-1-picrylhydrazyl

"p<0.001
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