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Abstract: Beetroot juice, rich in bioactive substances, is a good source of food colorings and functional ingredients. In this study, clear
beetroot juice (CBJ) was added to the formulated noodle to improve the nutritional value, antioxidant properties and color of the noodle. The
10% CBJ-noodles was used as the research object to study the effects of added alkali level (0~0.40%) on the texture, color and antioxidant
properties of the resultant noodles. Texture and color of the noodles were measured by a texture analyzer and a colorimeter, respectively. Total
contents of betalains and polyphenols, and the 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging capacity were determined by
spectrophotometry. The research results showed that compared with the control noodle (without alkali), increasing the alkali level (0.10~0.40%)
significantly increased the breaking force (11.07~33.35%) and the content of free polyphenolics (2.26~25.28%) of the dried CBJ-noodles, whilst
decreasing significantly total betalains (3.77~43.20%) and DPPH radical scavenging capacity (1.08~18.20%). In addition, increasing the level of
added alkali increased significantly the cutting force (10.88~29.23%) and tensile strength (47.78~137.21%) of cooked noodles. In terms of color,
the redness (a* value) of dried raw and cooked CBJ-noodle with 0~0.40% alkali ranged from 16.59 to 1.98 and from 7.39 to 1.76, respectively.
These results indicate that the betalains in CBJ were unstable at a high pH and temperature. Therefore, this research proposes the use of a low
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alkali level (0.10%) for the preparation of alkaline noodles, which makes the noodles not only having a pink appearance but also possessing

higher contents of retained betalains and polyphenols and higher antioxidant activity.
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Fig.1 Effect of alkali level on resistance to extension and
extensibility of raw noodle enriched with 10% clear beetroot
juice (CBJ)

N ERIMEXTE 10% 5 BRI T TSR E KR R A2
Table 1 Effect of alkali level on textural properties of dry or cooked noodle with 10% CBJ

% SRES : ESaE S :
W A/mN BB /mN EAIRE/MN RN/ mm  FARIRE /A R/ (mN/mm)
0 1491£52°  1461£58°  232.1+102'  116.9+3.9° 1.99+0.14°
0.10 165669  1620461°  343.0£18.8°  114.3+5.7® 3.00+0.16°
020  1937+58%  1752+36°  493.6+21.8°  107.3+5.0° 4.60+0.33°
030  1981+69°  1884+44*  549.8+11.1°  107.1+4.5° 5.13+0.14°
040  1988+76°  1888+46"  550.1+12.6"  85.7+5.7° 6.42+0.37"

E HBEAH A AR RE. ER—EYAHE EAAFERTEA %I RE £ S,
= 2 FEWRINES S EEHIG TR SR S8 Zener 1EEIS AN

Table 2 Parameters of three-element Zener model in creep test of cooked CBJ- enriched noodle with various alkali levels

A% 0 0.10 0.20 0.30 0.40
Jox1000 (kPa™')  10.58+0.34° 11514045 12.06+0.79™ 12.5241.20™ 13.69+1.23°
111000 (kPa™)  4.33+0.42° 4214033 4.17+0.48 3.94+0.40° 3.94+0.34°

s 95.62+9.81°  108.06+8.52™  118.65+9.43™  124.74+12.12"  130.47+12.94°

R? 0.980 0.986 0.980 0.980 0.984

E AT ERRE, R —F) P AANR LARTF AR TRA G R AR
‘ BEEBRIE (0.10%~0.40%) %, I HKIH
22 WAWHE e i i

BT ST . WERSRITIR E A R Mg
PR T 2% T I B BB bR 2 —. — I 26 2 MRIRAL A, AN I 10% CBI-THZ& MR A
Wi 2 fzs, 0%F1 0.10% BRI 2% KL, (HBRAN I
HiE (=2020%) B, CBI-TH&RHM. WK 3 Al
DAIEH, BEETRAS ISR, FHAMNaEEHE
Hb (a* B 16.59 [425 1.98); (HZZnfE, #afE

B, I ST TSNS TR T R S B R R 40 S
Ji-C-—¥F (apigenin-C-diglycosides) 7=4 R tafi %
81, Hatcher 25 HH % I s 4 BE B0 26 T 2% EL AR
A AR R . AR IR NI A I
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A G B N B B, B LA 58.91 MhnE
67.92, b*J)y12.81 % 18.99, fif WI N 53.87 & 62.67.
MBS & (0.10%) F CBI-TH&MEIGSH 5%}
BATXEZEER, HESBSENGREEER, X5
2 Mg R —5

FATH 26T T 4%, B IR T2t 2>
fs BATHT 25 AL A FE B b, a*(E AN 7.39 [ 1.76.

A CBI-SAIHI 2% I AT 65 R B B LU T T 2AIG, I i T
B R SR O BRI pH ANRasE . — T =
ANFIBEAN I BT CBI-2ATH 2% (1) 50 FE B € FE AN [ 8
SRR LA (B BN . A S, KR

(0.10%) ZATHI 253 5 i (1 5 FE AN 1 6 8 R A v 2
R, RmAMa S ZEGSWRERE XS
K S e AR T 46 (R e s Al

B 2 FRRNE A T ERA TR

Fig.2 Appearance of dried CBJ-enriched noodle
E: WAZENBERSH 0%, 0.10%. 0.20%. 0.30%7= 0.40%
R 3 BAINEX BB TE RGN
Table 3 Effect of alkali level on the color of noodle with 10% clear beetroot juice

wAA K % L* a* b* WI
Fa@4 0 58.91+1.84¢ 16.59+1.13* 12.81+0.92° 53.87+1.61°
Fdd 0.10 60.81+1.40% 16.321.08 12.74+0.88° 55.68+1.86°
Faé 0.20 62.47+0.66° 8.97+0.43" 14.56+0.38" 58.76+0.70°
FE s 0.30 65.38+0.82° 3.85+0.28° 18.23+£0.39° 60.68+0.78%
Fdd 0.40 67.92+0.78° 1.98+0.29¢ 18.99:£0.40° 62.67+0.79*
HEE 0 60.52+0.73 7.39+0.24° 22.51+0.93 53.96£1.09
RS 0.10 60.10£0.33° 7.45+0.27° 19.25+0.54° 55.08+0.52
b RiaE S 0.20 57.49+0.52° 7.69+0.44° 19.04+0.52° 52.79+0.45°
e Tk S 0.30 57.30+0.98 3.40£0.27° 20.43+0.26° 52.54+0.87°
A 0.40 58.57+0.69° 1.76£0.19° 21.04+0.29° 53.50+0.70°

E: BIBATHEATRRE, AR A2 LR X @A AR AT R TR Rt R E £,
N 0.20%I, BEETAINE RIS 0.20%~0.40%75
23 WAMLLIRE T

&S ESE BRI N EE, 2508 27.13%. 34.98%

AR EE RIS E R AR S R 845 F1 43.20%. SR SRS I E 2 T A R S A 2
e BTG N, SEINIEFEN T 5.98%% 25.28%, iX
AT REA BT HEC 7 TS IR (S 45 A5 25 R 2 BB 43
HRRNRESDZN, SahaZheE5MEaEEhE
YR B LA, TERERIRYE 1 2/ B kP,
AR S B ZMER S S BEA RIFMPLAL

P, G0 Cai 2585 HEHZEHR () DPPH H HETERRAE
FEEAE C 13 45, M0 Li PN SRR - 2
A E R4 DPPH H B3R &1 H 355k
AEJILA R BRIR R F7 0 BSR4 S R T K2
oW B S P A RE . |3 SR E R
0.20%~0.40%H i 2% () DPPH H HHFEI5 A /1% 1~

mg/L, i 58% NEISKRAL R, 42%NEH R, X5
HAM RS AREE (AT 789~1309
mg/L, %] 60%HRA RS 40%MEEER) KRGS —8
U, {H ELEp EEAREE A S B IER a R 5 B (555 mg/L)

. HhAh CBI MBS A5 5 2 Wy & A1 DPPH [ i3
TERAE 10 )& 758 mg FAE/L 1 1465 mg TE/L. ¥
I EST CBI-T sk e i et R . RS a2
F1DPPH H HZEERRAE sz an 3 Fon. ME 3
AL, SXTRRZHARLG, SIS REIN 0.10% FIBRET

HERRAOR, WSS S 2HA DPPH H HENERREE
JIIE A B (p>0.05). 1H 2 HE 7 hn &
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Fig.3 Effect of alkali level on total betalains, free polyphenolics

o
C
Clk

and DPPH scavenging capacity of dried noodle enriched with
10% clear beetroot juice

3 ZHig

IR E AR R, SmEHEMER, TTEAS
P ZANThBEME & SR BN 7 b mT LABS n
T A& R RIS PE . SRR B R AR e M2 pH 5%
A, T v Bk P T 2% 2 B St s R L 8 5 68 3R R
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ZHININ 0.10% 105, (BRFRENFIRIRFR A fE
W, TR SR S A CREBHIEEE S
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