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Effect of whole wheat flour on quality of Instant fried noodles
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Abstract: The wheat flour was partly replaced by whole wheat flour
(WWEF) to make the instant fried noodles, the influence of WWF on
the rheological property, texture, color, oil content and rehydration
time of instant fried noodles had been studied. The RVA results
showed that peak viscosity, minimum viscosity and final viscosity
were significantly and negatively correlated to the replacement of
WWEF. With increasing amount of WWF, instant fried noodles’
hardness, chewiness and resilience decreased, while adhesiveness in-
creased. WWF darkened the surface color of the noodles, and the re-

hydration time was extended from 390 s to 600 s when the content of

WWF increased from 60% to 80%. The addition of WWF respec-
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tively increased the surface oil content (SUOC), structural oil con-
tent (SOC) and total oil content (TOC) from 2.31%, 17.55% and
19.86% to 3.01% . 24.03% and 27. 03% respectively. However,
when the content of WWF was more than 80% , the SUOC, SOC and
19% and
27%). The suggesting substitution level of WWF was 60% based on

TOC values were little changed (respectively about 3%,

the results of this research.
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Table 1

The components of whole wheat flour and

refined wheat flour (n=3) %

B it Ky AR
K4S 14. 3320, 14° 12,1340, 56" 0. 4220, 10
e

K5y ML 4
2.41+0. 32

10.3640. 04> 13.2140.20* 1.6840.13* 12.06=+0. 46°

T S A ) B R R A 3 2% S (P<C0. 05) sa B R AH

L1.2 B HSEes
PEFEDL:5K5SS L % [E Kitchen Aid A7 ;
i & Hl: IMTD 168/140 R, Jb 50 K O 2 B H A K &
Hl s
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Z RS AESR - YZ-3032-BC B, " 7 & L R FH L 8 5 FR
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AL RIR AN (1. 5%) 52 F 4k (0. 1Y) T 569 i 75 K L A%
FEAEEE 2 min J5 L @ AT 8 min F I8 RS0 AN A L %R
ZAF R & 20 min, F 25 ALK 43 1004 T A 6 ) R B 24
6 mm [ TR A BT B 5 T OR A 4K T AR IR BE R, MR R &
A~ 52 T TR B 5 0 2 A ) JRE B O 2 mom, R A T R B
A ML E K 25 em. 8 3 mm [ T &L W M 2 )
4 minJ5 iMAE (160 °C.75 &), B H G B HHH .
1.2.2 22 Ry B o o o i JEORERS B b s b B i 8
SRR 20%6,40%6,60 % .80 %6 A1 100 %6 14 RS il v A%
CLIORS I TR ) - 525 (4130 IR L 2 25 a4 10 O 32 A0 A B
TR EE 2 T ARV A S B & 38 A0 5 P 30647 40T
1.2.3 432 0 %o O {9 T & J5R 1) 52 i)

(1) g 17 5 8 oK 4y & 8 5 - DA 42 22 0 BOG S [ L 491
V14 2 300 A o T A R 8 0 Xt XIS B AT Y O 3k g 1
TR I 52 AN ) 4 27 5 BBOA b 481 68 T (0 3% 1 i M5 5 R (sur-
face oil content, SUOC) (B I #il.0%,20%,40%,60%,
806,100 %) F4 Vb 11 £ Gl K i 35 BT & O M) ik — 2 i
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Mg AE S TR KR W R 2 AR A R 2 R K
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Table 2 Sensory evaluation and scoring criteria of instant fried noodles
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R (RSN = N o I . 3 N A = o gh OB ARG
WEARIE K WEATEH AR T A T 760 i 22
(80~90) JEAEJER % W& A 53 )2 e oF s m ek
o Bl A5, B A R e T A W 2l A A IO R R
BKE%E AW B R ol B ifi 96 1 A 2
(T0~80)  ZaRrHe % AR . ST BATHIE SRR
%= HEARE, & @8 4 2 Ui PN R Y N - R
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Table 3 The RVA analysis results of the mixture of refined flour and whole wheat flour (n=3)
EMEACE/ Y WEfERE/RVU BEME/RVU  KEMHE/RVU B HE/RVU 81 % i /RVU
0 1 383.3343.48* 1 078.0047.00* 305.33+7.51P 2 049.0043. 212 971.00+4. 932
20 1165.67+19.53>  794.33415.88>  371.33=+6. 69° 1718.33423.78  927.50%14. 50"
40 1 048. 3347, 26¢ 672.3346.89¢ 376.00+4. 62° 1583.00+12.12¢  911.00+5.51P
60 945. 0040, 58¢ 572.67=45. 364 372.334+4.81¢ 1 454,677, 754 892.67+12, 17b
80 894.33+2.91¢ 519. 3343, 84¢ 375. 004, 73 1378.67+6.17¢ 868. 677, 86
100 832.00+3. 61 168. 67+1. 20¢ 363.33+2.67¢ 1317.33+3.33f 849. 6743, 18¢

T TS AN [ R R R A 22 S (P<C0. 05) sa B R A .

M % 3 AH, A3 A A IR A R 1 TE A AL AR M A
R B 4 2 R AR R B YR A R D RORE LA
TR B B b R A W BRR. 52 EZ MR R R EN
., MEFESZRBOCEH 0% 8] 1005, 1 & K 1y g
(B KK 3 R (BR324 ) ML 1 383. 33 RVU il 1 078. 00 RVU
FEAR % 832,00 RVU 1 468. 67 RVU, 4f I J5T A J& 4= 22 i h
ERBE L 4 (12, 06 %) B T e85 K B il 65 IR & 8
HhUE B 4 K RE T B AR L 5 T U R R AL 5 5 ORG TR A LG
LM E LR BE B 2 049. 00 RVU BEfR E 1 317. 33 RVU
(FEAR 731. 67 %) , T BEJ2&: 4 22 43 vy 1) £F 24 5% i 3 A9 5 7K 2 fih
WK BT 1 B A Joc & B 8068 JC 14 R ) PR A . B % T
IR 5% 4 22 K 1 ) 4 2 b O R P I, ke B [l R 2k 2 1) 4 22
) W 1 00 W AT T TR & A g o R B B KA T A RO 2%
55 3R AH ELAE S BELAR U B 1 T Ab DA TR 52 1R AL
2.2 EZEHBEREXFEESRRF I
2.2.1 RERBAREXHEEOERFN  GFETN S
fTH A TR e bR . R B R RE R
MR E IR EER R, UaEREAAH L
11 1% K A CHUAR B . 094, 2024, 402, 6026, 80%
100 %0 il £ e 5 o 18T R 48, 1k 60 H Ui L 0047 €8 8 I o L &%
WA,

L™ a” b" RO HAER. L ERRE A
B BB R R s B ol LR 52 5 0" {H RN 40— S AH (B
RNKE AR 507 (2 7m B— W (H, (RN A S k2.
FATHLMEE SEZ MR ENR xR nz 100%. L {dH
81.37 &% 59.85.1M a” {HH1 0.48 FFFF| 7.40,0" (HEAH B

x4 SEMBREMAEEEEMNTE
Table 4 Effect of whole wheat flour on the colour of

instant fried noodles (n=4)

fﬁ*ﬁ%{t%/% L~ a’” b*
0 81.3740.17*  0.48+0.07" 22.10+0. 29*
20 73.54740.44>  3,40+0.10¢ 20.14+0.27"
40 67.2740.57¢  5.4640.14¢ 20.1140.12>
60 64.7040.124  6.10£0.04¢ 20.18=£0. 06"
80 59.924-0.10¢ 7.3740.07" 21.7740.18"
100 59.8540.31¢  7.4040.06* 21.66+0.11%
T RS R R R R R A M 25 R (P<C0. 05) 52 R K AE
k25 S, U I A 2 R A SE RS T TR A5 (o T Y 5

JERRAR 21 B 4 0, o 8 A B I i s Ak, R (R T 18 3 I
T R J7 (0 B W IR HARZL . P RE R MRl T 5k
B2 RUIR 28 0828 VB T A B 2 I AL G S R A I
TORE R W NN R AR EEE TSR E Rk
% W S AT St 4R 1k W Tt R ORE 4 22 M0 v B0 19 2 ) B 4R Ak A
TR 5,90 JBT 5 AT 5 80T A% 0 €8 78 O, 45 45 vih A U O {8 T 1Y
FIRE R B S 0 BE NN L 3% 1 Barros 451°% 76 42 32 88 V4 85 181 F (19
W98 P I S5 2810

2.2.2 A Ay BCR J (8 18R 5 KoK oy & R sg e
AN TR) 4 22 oy AR o CHBCAR L 4 : 096, 20960, 40 26,6020, 80 24
100 %) 9 77 i 1ai o 17 26 10 I8 Wi & & (surface oil content,
SUOC) . g5 ¥ 1§ i & /& (structural oil content, SOC) . i g Vi
4 & (total oil content, TOC) & /K 43 & H (moisture content,
MO) [y sE R R 5.
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Table 5 Effect of whole wheat flour on the oil content and

moist content of instant fried noodles (n=4) %

¥

B SUOC SOC TOC MC
0 2.31£0.01* 17.5540.27¢ 19.86+0.369 3.08+0.13%
20 2.5440.14% 19.0540.50% 21.58+0. 63 2,87+0.10%
40 2.69+0.01¢ 20.9440.44° 23.631+0.45% 2,44+0.05°
60 2.8340.03* 22.36=+0.04" 25.1840.06% 2,4240. 08"
80 2.9740.45° 24,1140.25° 27.07+27.07* 2.40+0. 01"
100 3.0140.21* 24.0340.06* 27.03%0.14* 2.0440.04¢

T S A TR R R A 2% S (P<C0. 05) sa R KAH

AT R WY A /N ZE Bk L S R R A S I K
£ BT AP R S R AR 206 A Bk R g A R
485 T A R A ) T A ) % 65 R 1 T . DA TR {8 T
B JAR BN SE B AT A 0] 9 R AT 4 B 6% 4 7 i A
B AR5 7 o AT 86 AV T 0 o s e K 43 B 28 & RIS 9 BB
SR 2R 5 AT, 4 2R A U 2 5 0 R D O 1R g
BHETE . A E BB ARR BT (<T20%) , Jy i SOC
TG T s B 2 42 28 4 R AR R 9 3 0 (2026 ~ 80 %6) , J7 fif
i SOC M 19.05% FFF 5 24. 11% ;s & F BB N 80%
1100 %6 ¥ J7 f i (1 SOC {H ¥k 24 % oAy . IWHHE , & F
Jy T SOC {6 5 4 22 ¥y AR i &2 15 4 26, 7 RE 2 & 2 0
LR s €I W NS G e g A R T A
% L5 IO T B T 5 B AT T 1 T 7 25 # A R T T A% E I K i

T R RE K A3 S U K S 25 S 2 O 8L AT SRR
M B R 22— TR, 4 22 0 o 0 B £ £ 4 2 ) T A
HIRA AR 7™ A — 8 52 AN T I A A s LR UE A S K 1Y
4 BRARVE WY i 28 T 36 T 1 BB 0 o 2 W {6 TRT Vil 0 O AR
Hf K 4325 R BE 8 A 5 DT 52 0 5 {8 18T Y SOC B 3X —
M S AR 2Z R EACEIE A B RVA 85815 5550, B
HARZMBAR BRI, i iE SUOC M 2. 31% Th| &
3.01%, BFFETY R, K& S SUOC 5 & 5 i 3% 1
KRS RS 2 B IEAMISE, A T &2 4 10 05 1 I 2% 10 A
W 76 10 16 O VR R A T K AR R R A M 2 AR
Wi+ D7 (5 11 9 SUOC B T i . J7 fifi 1 SOC {8 % SUOC {H
9 T 5 B0 TOC 1 o bl 4> 22 4 B a2t 09 38 it 718 O
19.86 % Ft i & 27.03%)

5 TOC {EAH X R, MC {8 5 42 537 By B i 2 A 6, &
FHYECE D 02638 hnE) 100 %6 X i J5 i i MC fH A 3. 08 %
M2 2.04% . &3 M BUR & 409 ~ 80 % B J7 8 i (% MC {8
ALK R 2. A% A A
2.2.3 RFEBEAE T E AR R 6 rTA,
Wit 25 4 22 8 VA T 9 8 4 22 Dy 6 VAT A R JRE R A EL MR
] PR AR 2 RGPS . WS R WL A B A S R
ot 5 6 1SR A AR R T A S Ry o AN B I A
2T 2 2 Xof T A 7 AR TR N AR R R i) TR A7 DR CBR 2 A B O K
TR P A T & K 5 J7 6 B 8 B, Choy 2555 ¥ i 95 2 BE 4L
Th 4 S M R I £ 4k 3R A X T K {8 T BT 1) R ) B
WA T AR Z5 2R 5 53 A, B T I 45 0 IR 38 23 52
) 1 2% 4 MEL OG- 5 T e 4 2 R RO R A 0 1 A%

®6 £EMBREXAFEERBNE M
Table 6 Effect of whole wheat flour on the texture of instant fried noodles (n=10)
LERERE/ N R /g Ktk /g e/ g NELIEE 1%/ g [ml 34 / g
0 4212.98474,94% —58. 7043, 26° 3 037.71468.53% 2 875.23+72.20% 0.40-+0.01%
20 4 006, 4646, 30" —57.8045. 02" 2 817.93456.53% 2 649, 00458, 53 0.3940.01%
40 3 988.57+28. 72 —54. 2843, 97 2 658.24+47. 60" 2 412.04£68. 70" 0.3640. 01"
60 3 746. 62434, 62" —54. 5644, 91% 2 466. 93455, 53¢ 2 231. 73453, 94 0.36+0.01°¢
80 3722.84444.57" —48.47+2,56% 2 246. 66449, 734 2 031.55468. 534 0.3240.01¢
100 3 710. 98442, 66" —41.3842. 95" 2 216.70+28. 36° 1 985.50+51. 124 0.3340.01¢

t FF R E R R R A B M 25 F (P<C0. 05) sa i KA

F1% EL UGG P D ] 59 S 3 A 2 875. 23 g I 0. 40 g FEAR =
1.985.50 gl 0.33 g. 5 42y U 5L B 56 s Wu 00 A5
T /IN 22 493 04 AL 0 0 A0 i JO 4 P X {68 TR 5 i
VIR D R 52 B9 A5 0 A A K R SRR G L B 4 2
TCAX B Y 9 L 5 5 TR JEE 84 T R T RE S IR S T AR B AL
Fi bk BRI S .

2.2.4 AWAZmEANAE I Em KN Ep s diEl
TR i A 22 A A A A A N 4x 22 D 5 1T Y A2 K I [R)A
FRHEOA 330 s ETFZ 630 ), RS F M. b e 5 (8
¥4 52 7K F i) 5 568 TRT A 98 B LB A /s L 8 4 e A T H) A
T JBE 48 VAR 5% FLIBR 445 g 3 — R L 38 Fhe 38 s 9 O 68 T A K 1k
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543 07 Y SUOC {H . SOC {5 #1 TOC {8 £ 1F M %,
MC {8 £ Fu A 56 . 2 22 B A K F 8024 Ji5 J 1 Ik Jig s &5 &=
A AN K . A 0 A B 5 SR R B 4 R BRI B Y
T 5 {65 TR A5 3 90 o WL WG T 5 R MR . R )
S F7 YRR AR I {0 18 A 52 K B R b A A 2 L B A
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