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Effect of Purple Yam Flour on Rheological Properties of
Dough and Texture Attributions of Noodles
LI Yan' ,ZOU Jin-hao' ,GUO Shi-yin' ,SU Xiao—jun'? LIAO Lu-yan', WANG Feng' LI Qing-ming" "

(1.Hunan Engineering Laboratory for Alcohol Fuels from Biomass, College of Food Science
and Technology , Hunan Agricultural University, Changsha 410128, China;
2.Hunan Collaborative Innovation Center for Utilization of Botanical Functional Ingredients,Changsha 410128, China)

Abstract; Objective: Affections of purple yam flour addition on farinogram quality, pasting properties, tensile properties of
dough, quality of noodles. The results showed that water absorption rate was increased with increasing content of purple yam
flour.The formation time 5.3 min of the dough was maximum with the addition of 15% , which increased 39.5% . When the
addation of purple yam flour was 10% ,the dough stability time was 3.5 min, decreased by 40.7% .The addition of purple yam
flour decreased dough stretching energy and extensibility. The extensibility of the dough with the addition of 25% reached the
minimum when proofing time were at 45,90 and 135 min.Adding purple yam flour could bring down the pasting temperature,
viscosity and setback.The final viscosity and setback reached the minimum at the addition of 25% ,while the breakdown was
maximum. The hardness, gumminess, chewiness, resilience of the noodles reached the maximum at 15% of the addition of purple
yam flour, but the addition of purple yam flour had no significant (p >0.05) effect on the springiness of the noodles. With the
increase of the purple yam flour, L™ value of the noodles was significantly (p < 0.05) decreased. And the score of sensory
evaluation was higher when addition of purple yam flour was 15% .The purple yam flour addition had significantly farinogram
quality, pasting properties, tensile properties of dough,quality of noodles.The optimum addition of purple yam flour was 15%.
This study could provide some theoretical basis for the processing of yam purple flours.
Key words: purple yam flour; dough ;theological properties ; noodle ; texture attributes
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JNF];800Y i Z DI RE M BEML ik R TT 40 B L 4 il
mn A R .
1.2 WHIE
12,1 REHECH 2 BIH 0.5% (10% [ 15% |
20% 1 25% 14 58 L 48y 2 AQUAH B Le 4 Y 2N 22 T
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2006/1S0 5530-2:1997 { /N2 K5 T A 1 4y B3 425 1k g
KB N FRAS AR I 2 PR , FUHBARE
ATINRE o F2 R JTT A 5 1) S5 A e /K 338, BR B 300 g
BCHI TR G K ZEIRK (6.0 £0.1) g SALENIN AR 5T
AT AR, BRI 5 min S5 BOH, HERRFREL 2 > 150 g
P AT, B AR A P BT ER IR, P48 Al 2R 2% B2 VR A
2 B 25 C A2 A7 IR & 2= PR IR & 45 .90 |
135 min, HCH 17 A B2 A & ki H 09 S a
PEo HIAXESIE SRR A i £ 45 5 98 & B8] 2R 45 .90 |
135 min B} YRR GE I G B2 (hr AR RH T (B B
BE 7 P b R Pifitk, A 3 K,

1.2.4 MRABIALPERT I E  BREC(3.50 £0.01) g
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Table 1  Sensory evaluation standard of the purple yam noodles
PEEDH PR E W (41)
(ERE T A% I I T 55 8 8~ 10 205 T AR 56— i, 4~8 3 s THT AR G, 1~4 4 10
TR T A S IO, 8~ 10 735 HRIE] A 4~8 73 s SRIAHLAS ik I, 1~4 73 10
I FIEE R, 17~20 Jp s R A el 9, 12~ 17 3 5 KBEECRHR, 1~12 79 20
Bk AN, WA R, 21~25 G35 — M 15~21 3 WeEh 22 TE AN AL L 1~15 O3 25
Kl WELIGEH I € ARG 2, 21~25 43 s 503800 AR 28, 15~21 5 AR 31T, ekl 10~15 43 25
ek ST, 4~5 43 Pa],3~4 o IR 1~3 2>
LS BAUEIFRIR ,4~5 70 AT RIR ,3~4 70 A IR, 1~3 7

(Ab)? ] fE /N IR 5 A U8 052 3 1 42 095 14 1T 2%
fAPEREET . A 6 K,
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LS/T 3202-1993 1T, EAARLFE 1,
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=AU
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Table 2 Effect of purple yam flour on farinograph properties of mixed flour

HWEL2H (%) WAKH(% ) T LA ] ( min) FUE BT[] (min) Sk (FU) e 4L
0 60.2 =0.00° 3.8 £0.23° 5.9 +0.31° 77 £0.58' 83 +1.73°
5 61.4 +0.06" 4.4 +0.15" 4.2 +0.06" 174 £3.79* 57 £2.52°
10 62.4 £0.12° 43 £0.10" 3.5 £0.06° 156 £4.36" 59 +1.53°
15 62.7 £0.06" 5.3 +0.06° 5.4 +0.06" 141 +1.53¢ 69 +1.15"
20 63.2 +0.12° 1.9 £0.12° 5.5+0.23° 118 +4.93° 69 +2.65"
25 63.2 £0.31° 2.5 +0.31" 5.9 £0.50" 103 +7.37¢ 73 £7.55"

T SR PR R 22 53 3% (p <0.05) o K 3~K T A,
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Table 3  Effect of purple yam flour on extensograms properties of wheat dough
il 9% I} ) e FrfGe HEAEE FrfHBE o A liil i Ny, .
(min)  HME(%)  (em) (mm) (EU) (EU) FUARIL RO
0 81 +4.36" 151 6.11° 305 £4.62" 404 +12.67° 2.0+0.058° 2.7 +0.100*
5 62 £2.00" 124 +6.35" 350 £26.54™ 363 £27.57" 2.8 £0.306" 3.0 £0.351"
45 10 40 +8.74° 121 +7.57" 243 £67.36° 244 +67.83" 2.1 £0.702° 2.0 +0.850°
15 40 +4.04° 113 £2.31° 262 £26.15° 264 +25.16" 2.3 +0.265° 2.3 £0.265
20 57 £4.93" 111 +4.16° 397 £48.26° 398 +48.14" 3.6 +0.557" 3.6 +0.557"
25 46 +4.51° 93 +2.31¢ 383 £44.24° 390 +41.07° 42 £0451° 42 £0.451°
88 +4.36" 152 £3.52° 338 +13.20° 439 +£20.13" 2.2 £0.100" 2.9 £0.057°
5 78 £3.21" 114 £3.79" 494 +2478" 524 £2031"° 4.4 £0.306™ 4.7 +0.306"
% 10 64 +6.66° 115 +4.62" 427 +56.50" 434 +60.89" 3.8 £0.651° 3.8 £0.651°
15 60 +1.53 107 £9.45" 452 +36.71™ 455 £39.00" 4.3 £0.723" 43 £0.723"
20 61 +3.79% 98 +0.58° 504 £26.06° 505 £26.63" 5.1 +0.289" 5.1 £0.289°
25 55 £4.16° 93 +3.61° 483 +42.44™ 487 +38.97" 52 +0.458" 5.2 +0.404"
91 +3.06" 144 +3.42° 370 £7.55" 480 +7.64° 2.6 +0.100° 3.4 +0.153°
5 80 +4.04" 116 +2.89" 500 +21.83° 538 +20.50° 43 +1.732" 4.6 +0.231"
135 10 69 +6.08° 109 +2.31" 497 +40.07* 512 +44.30° 4.5 +0.306" 4.7 +0.404"
15 62 £3.06" 108 £10.02" 495 +38.28" 501 +38.59° 4.8 +0.458" 4.9 +0.458"
20 61 +4.16" 97 +4.16° 526 £31.56° 526 +31.56" 5.5 +£0.231° 5.5 +£0.231°
25 51 £2.31° 88 +2.89° 476 £57.67" 483 £29.55° 5.4 £0.265 5.5 £0.265°

BB, sKbE e A HUGE TS INEE A M SRR A
— /N IR A AT A 04 S e B B BE . A AH [R] £ U
A= i AN 6] & B Ta] R, Bl 25 22 1% AsF 18] (19 SiE
S REX (iU NS = o S S B R AT e Rl O R =g = D i
W WKL 43, At 1T AT BE BB 4 1) T 7307 R 2%, AT 8 R
PEAREE S B A B ) SR 37 A BHL 7 5 4E e R () B
8, S w1 B hr A 55 5 fif 4 2 (o] ST oS R . BE
EFLUE IS s 0, P e g2 LAk,
HLEE K Bl 2ok
2.3 AREFMELE LSBT B ERE R0
TEM R 1b 48 P i Iz M 3 9% ol S 9 B EE FE b,
55T S T 22 B A 35 AR G MR, X THT A% 10 RS B
TAEM . R 4 T RIE Y, B2 50Uk 10 &8 3 i =
FOBE N, WAL TR 5L RIS BT B A8 1k
FAISKTE , UL UE L A8 BE R R AL TR . Wi fk
TRBEHE /N GERY R 2 WK Ak Witk WE(EZEE 4
B 758 5 X4 I 5 v L 4B S i i A S i 2 e R RS
Fhiy e e, 43 BITE IS INE A 10% (15% B 3k 3 & /)
(B o BeZ&Zh 80N [\ A E 25 Bl 52 L0 40y U Jin a2 9 38
SIS R RS, SR BEEY A T, TN 45 S 4y
g s — /N FE VR AR R A0 26 B T R, [l AR {E /N o

[00] A= {52 7 A8 114 I i 0 R [l A R R [ A R
T, FEHI 77 5 B0 S A T R e b, A st e s
TS L Aol e, 100 2 (B 0 S I, 00 ) 58 3 1l 4
B e BELRSAYT 1b I i TR 2> T B3 SR &, i T 3
W 2L, U G (] A i AR O A R T I SR U
LT 25 B AR B ) o A 5 T S T A 1) I 42k
A, TR P PR R P A A T, )
WIRR Pk e 22 o Bl 3 5 9 1L Aol S I Ak A 1G9
A L S R B B H (p < 0.05) , U B 43 hin 2 ¥k 1L
LBy L BRARTR BB B PR 2 M
2.4 AEHFMEBL#E LS EERESENZMm
F2e 5 A UL, S8 1L 48 XoF T 4% 1 B M O i 3
PESRZIE (p > 0.05) , X A B ORG BA 145 TPA $5 45 194
WS A . BSINEEUE LAy (5% ~25% ) ), Bl 45
T 1L AR I A 4 T, T 4% A R R B 8 e L L g
PRSP RS TR R R R, ELZESS nE h
15% Wk B B B, 53 11408y %S in B ad 10%
S5 B4 T ST 13 5 R N Ay 0% IR (7% T 4% i 8 =2 0] 7
TE W VERI 225 (p <0.05) , HJF A AT RE 2 4% in ) 48
WE LAy BEL S T T A3 4 1 I 2% B R, IR T T AT

4 MR A X ORI AR R 4

Table 4  Effects of purple yam flour on pasting properties of mixed flour

WL (%) WBREECC)  WEFE(cp)  SHEEE (cp) HBAFE (cp) A AE (cp) HfEAE (cp)
0 70.58 +1.29* 1688 +14.2° 1024 +3.2° 2053 +47.1° 1028 +48.2° 663 £15.9"
5 69.68 +0.51" 1356 +14.0" 557 +14.0" 1362 +31.5" 805 +37.7" 799 +0.0°
10 68.87 £0.45™ 1276 +18.1" 422 +6.1° 1029 +43.0° 607 +6.9° 854 +16.5°
15 68.33 +0.03° 1319 +£9.5° 395 +1.0° 879 +3.6" 484 £2.6° 924 +9.0°
20 68.60 +0.48™ 1423 +8.7° 415 £1.5° 861 +9.2¢ 449 £4.0* 1010 +10.4"
25 69.18 +0.03™ 1508 +7.5" 437 +7.0° 857 +2.9¢ 421 +7.6° 1071 +3.8°
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Table 5  Effects of purple yam flour on texture of noodles
LLh PUAN E g P (1) . 75 &L I N&%
Leife 1) 4h i bill/igds - Db JRe gk 1L 14
(%) (g) (gs) (g) (g)
0 5649.37 +202.40" 245.65 +34.12° 0.929 +£0.007* 0.894 +£0.009" 5052.85 +208.63° 4691.77 £181.91°¢ 0.742 £0.027"
5 513835 +£239.59°  181.73 +41.49" 0939 +0.101°  0.859 £0.007°  4413.29 £206.74% 4142.50 +165.17"  0.690 +0.129°
10 6484.50 £212.23"  179.25 £10.68>  0.936 £0.004* 0.885 +0.004®" 573523 £175.25" 5367.44 £181.20"  0.755 £0.194%"
15 7487.96 +146.97*  203.08 +25.63" 0.939 £0.005* 0.882 +0.006"”  6603.94 +152.00° 6198.51 +158.85% 0.777 £0.172*
20 7402.57 £235.83*  193.41 +49.11" 0.939 £0.005° 0.880 £0.009>  6513.07 +191.00* 6117.76 £203.42*  0.770 +0.235%
25 7445.13 £307.45°  157.48 +33.50" 0.930 +£0.003* 0.885 £0.009%  6591.53 +325.42* 6126.76 +283.67° 0.738 £0.227"
226 RN A A FE IR
Table 6 Effects of purple yam flour on color of noodles
Lzl 28 (%) L a’ b AE
0 73.87 +0.59° -2.28 +0.07" 7.98 +0.26" /
5 70.47 £0.52" -1.48 £0.03° 7.00 +0.09° 3.63 £0.51°
10 68.77 £0.36° -1.14 £0.04" 748 £0.15° 5.25 £0.35¢
15 67.61 +0.15" -0.99 +0.03" 8.26 +0.06" 6.40 £0.15°
20 66.41 £0.83¢ -0.88 £0.02" 9.46 +0.13* 7.73 £0.09"
25 65.84 +0.52' -0.68 £0.02° 9.29 +0.07° 8.30 = 005°
#7 FEIFNEEITEEE R ()
Table 7 Sensory evaluation quality of the purple yam noodles( score)
S I ; . . . s .
(%)” faxes FWRE EOM L3 Kt St frik By
0 8.020.67° 85+£053" 17.8+0.79" 22.7+1.16° 23.0+0.82" 4.7+048" 3.6+0.52" 883 £2.16"
5 8.6 £0.52" 83 +048" 17.5+0.85" 22.0+1.05" 229 +0.99* 4420.52"° 42+0.63" 87.9+1.29°
10 8.4 +0.52"° 8.1x0.57" 18.0+0.82" 225+1.08" 224+097"° 442052 43+048" 88.1 +1.37°
15 83048  7.9x0.57" 18.1+086° 224 £1.35" 212=x1.14" 396 +£0.32" 4.3 +0.67*° 86.1 £1.52"
20 7.1 £0.74> 73 £0.67° 17.6 £1.07" 22.0+1.05" 21.1 £1.20° 3.5x0.53" 342052" 82.0=+22°
25 6.7 £095"  7.1+074° 17.1 £0.74> 214 +084" 194 +135° 35+0.53" 34+052" 78.6+28"
(RSE e, S B0 T AR RE R R AR ER R 3 &ip
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Fh 2 6 Nl [ 5k L2l US I A B9 3% b0, Tl
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9%, 2 T 58 v L 4 oM v A 6 1) e o T SR AR R
EEFEARS . DT 2D WE ST 2 B, TR0 5 DD B Ay
fH 4 B — /N IRB W L™ R o, A8 22, Tl 4%
M o (EAT AE EJ56E 55 WE L4 0y B 0 & 08 3 in i b 25
LFH(p <0.05) . WL R INERE 15% )5,
25 b (H IS T X BE A, T SR L B R T AR 85
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UL SR BRI N 5% ~15% B}, T 4% 19 8
PEPEA3 15 2R U8 I 58 UE L e By B i 5 R 4, BLJG
WEZESF(p >0.05) (AHEINE BT 20% B, T B D
F(p <0.05) , BN Ik 220 1 2% (a5 & P4
Baert) T 22N . T 2% B IR B4 3 49 Bl S 0 o PR 14 o 2
Se BTHE RS IR T 15% I, 55 1A
— PR LI A, BN E ik B 20% Bsf D) BR 1o e T
SISy, BUE LB W InE AN B 15% B, J&K
B AR .

B 5 49 T Ly oy S hm o g B, T A A 1 K 3R
NSy EE S A Al E vl s =l N E B A
Bl 25 TR E S T ka s, T B A BE 15 N Ak
Ao B 5 2 U L A M B SN 2 T [ R A, 7 e EE RN
e RPIR I, RSB I IR W (E RS B 4%
EHFEH R TR LTS, B RIS HE L
SR B, B RN | ] A B DU 5L TR Rk A, AR R
B RE FIHESH(p <0.05) . AW L HBEE 5
LA S 0 22 g 3 0 B 2 IR (p < 0.05) o T 45 B
J5a = TR N LE X N T = B Rl s o =l O (32
HOLEGINE A 15% Bk # i K. S22
BRI 15% 0, 45 M CE Sh BT . 256
5 B LAy R N B /N 22 Ay AR A T 2R T, R
BN 15% .
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