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Effect of Adding Method of
Flammunila velutipes on the Qualities of Noodles
LI Bo,JIN Yu-hui,NIE Yuan-yang, YANG Wei

(School of Food Science ,Henan Institute of Science and Technology , Xinxiang 453003, China)

Abstract ; The effects of adding 2.5% ~10% F.velutipes powder and 10% ~40% F.velutipes pulp on the qualities of noodle were
investigated in this paper.The results showed that water absorption, elongation rate, breaking rate and cooking loss of noodles
presented an increasing trend with the increase of F.welutipes addition, the whiteness gradually decreased, and hardness,
stickiness ,chewiness and maximum shearing force decreased first and then increased. When additive amount of mushroom
powder exceeded 7.5% ,sensory score of noodles reduced significantly. Overall ,when additive amount of mushroom powder was
no more than 5% and mushroom pulp was no more than 40% , the qualities of noodles were close to the control. The qualities of
noodles added with mushroom pulp were better than that added with mushroom powder at the same additive amount of dry
materials. This study can provide theoretical basis for the rational application of F.velutipes in noodles.
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Table 1  Sensory evaluation standard for noodles
i H M o (41)
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W it — P (15~20)
BALTREH 5 (15~20)

—BOLH (3~4.2)
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3 e, T 2% T T A 2 e vali 2L, T 3 IR0 495 45 4 52 21—
FE R E IR, S B0 S5 MR SZ B S o
2.1.3  BInAEREE ey X SR PR SE ik 4 T
FN, BEEE A S 0B G, T AR LT BN, b
(W T, FRWITAT 5% 1Y B B8 8 W KA, i B2 3 Wi g
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Table 4 Effect of additive amount of

F.velutipes powder on color of noodles

TERT AN N . . .
L a b
(%)
0 87.87 £0.10°  -0.76 £0.02°  14.31 +0.05°
25 83.40 £0.29°  -0.05£0.04"  19.04 £0.15"
5.0 83.04 £0.46°  0.65 +0.08° 21.37 £0.39°
75 79.57 +0.56" 138 £0.12°  24.28 £0.20°

10.0 78.04 +0.09°

2,14 BSINGErwiby Xy 2% B REYERY 2R SR
FpPE S T AR B A A — B AR S MR Ui A R i
F5 P L EL P S T AR TR S A S, BO(E R R T AR
B, Bl = 2 AR IE Y JROBE 5 5P RN ME S T A%

1.90 £0.05° 25.50 £0.09°

K2 BET R AN A A R

Table 2 Effect of additive amount of F.velutipes powder on cooking properties of noodles

BN (% ) WK (% ) Wi &% (% ) FEAFR (% ) EREBR (%)
0 108.30 + 13" . 2220 +2° 400 £0.07"
2.5 144.01 11" 2495 +1" 5.01 £0.25"
5.0 148.38 +£3° 24.00 +0" 5.69 +0.53"
7.5 135.90 + 2" 5+0" 21.75 +1° 6.20 +0.20°
10.0 122.52 +10® 5+0" 2140 +1° 7.05 +0.27°

T FFIA R R 22 57 .35 (p <0.05) 538 3~ 9 [Al,

3 B ETRER AN T AR A T R ()

Table 3  Effect of additive amount of F.velutipes powder on sensory properties of noodles ( score)

LRSI

(%) (ERES ESURINAN iE M itk SEIEPE Bk By

0 9.1 +1.3° 8.9 +0.2° 17.3 £0.8¢ 20.7 £33 22.0 £3.4° 4.6 +0.1¢ 45 +0.2¢ 82.4 +5.3¢
25 8.6 +1.1° 8.0 +0.24 174 £1.1° 212 +14° 22.1 +1.8° 4.8 +0.8¢ 4.4 +02¢ 82.1 +3.5¢
5.0 75+14° 72 +02°¢ 16.5 +1.4° 20.3 £2.7% 222 +1.7° 43 £0.1° 3.5 +03° 78.0 £63.5°
75 6.5 09" 6.1 +0.3" 142 +1.1° 19.1 £2.3% 21.8 £2.1° 32 +0.1° 2.8 +0.3° 70.9 +3.6"
10.0 5.4 +18° 47 £03° 124 +1.8° 18.5 +3.3° 212 +2.3° 2.6 £0.2° 23 +0.3° 64.8 +4.9°
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Table 5 Effect of additive amount of F.velutipes powder on textural properties of noodles

RN TPA SSINRIIDI|
(%) W (g) R (gs) HPE iR &P (g) LI (2) [ml 52 Pk (g)
0 4866 +285% 112 =8° 0.89 +0.02° 0.65 +0.01" 3111 +201° 2809 +197° 0.31 +0.01* 73 £2%
2.5 4635 +£95° 105 £ 4° 0.93 £0.02° 0.63 £0.02° 2932 +154* 2737 £186° 032 £0.01° 62 +2°
5 5203 £222° 108 +12° 0.91 +0.02" 0.72 +0.02°¢ 3703 +245°¢ 3264 £273" 0.39 +0.01° 84 +3°
75 5651 =156° 97 +7% 0.90 £0.00 0.70 £0.01¢ 3907 +203¢ 3536 +158¢ 0.39 £0.01" 98 +3"
10 5937 +163¢ 81 +5° 0.93 +0.02° 0.66 +0.01° 3948 +164° 3646 +212¢ 0.36 +0.01° 96 +2°

BT T a0 1 2% SROUL S5 44 ) 52 1R (2000 )
Fig.1 Effect of additive amount of F.velutipes powder on microstructures of noodles(2000 X )
T ra~e RUCH SEHEEMA N 0.2.5% 5% \7.5% 10% .
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SN A TE 2.5 % B Dy e AR, SEE S
SRR, 2 4y 7E AR VS I S B X TR 2% 0 5 R s R
AT — 5 O SO TN AN I B 2 X T i ) 245
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X AT BB DN Ay SR T FH A 6800 75 gy 238 ok P Ak B, HG A
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2.1.5  EShn<aEh by xf T S OGS A B RE I SR H]
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ORI A BE N EYIIRE T T B, R AU W, i)
P AR

60 o19z075)

22 FMEstHEEIEEMRFENZERNA
W 0757

BB G AT AR R AT S B T Ach, T2
VA4 AT B, T 4 i TR R, ELAERE 0 T i iR
rh— BEBRAEOPE SR R IO IR AR e . e, 42 AT
WA KRl 89.32% |, i My £ K H ol 4.45% 1,
T K B e, HOAE T A% TP A0 R D R OR R O
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Table 6 Effect of additive amount of F.velutipes pulp on cooking properties of noodles
415 Wi (% ) KR (% ) Wi 5% (% ) HEMIF (% ) AWK (%)
25 0 90.76 +1° 0" 28.6 1" 457 £0.3™
10 95.71 +3° 0" 28.7 +2° 447 £0.3™
- 20 98.95 i2:h 0: 28.3 12: 4.04 iO.Z;
30 104.25 + 1 0 303 =1 494 0.6
40 118.47 +9™ 0* 292 +3° 5.51 £0.6™
1.07 121.46 + 1™ 0° 304 +1° 465 +0.1"
" 2.14 124.49 +6° 0" 31.5 +2° 5.52 +0..1"
4B 321 128.31 £9° 50" 332+1° 633 +0.1°
428 131.20 +9° 5+0" 313 +1° 6.46 £0.2°
2T EErEEIRIS N X T AR R S B R (43)
Table 7 Effect of additive amount of F.velutipes pulp on sensory properties of noodles( score )
qp IR ewks mnne B WHE e frok s
¢ (%) & et
=0 81+12" 86+07™ 172£12° 17435 205+23"  4.6£02° 46+02° 809 £54"
10 82+1.0° 9.0 +0.4° 17.1 £12° 187 £42"  205+3.1"  45x02" 44+03™ 824 +68"
- 20 8.0 +0.9° 84 +04" 163 +1.5™ 191 £43* 213+25" 43:+01" 44:02" 81.8+6.1°
30 7.8 +1.0° 83+04™ 158 +14™ 19.8+35" 21.8+26" 43x03™  43x02°  821=x6.1"
40 8.0+1.1" 82+0.5" 154 +1.5™ 20648 226+16"  44+03" 42 +02° 822 +49°
1.07  83+12° 8.1+06" 161 +1.7" 183 £32" 174=x35" 45=x03" 46 +03° 802 £53"
w214 79£06" 88+05"  169+19™ 192x21° 192+1.6" 44+02™  45x02"™ 809 +£3.9°
B 321 74+19° 82+0.6" 157+19™ 193x39° 193 £29* 43x03™ 44:03"™ 789 +59°
428 7.0=x12° 8.1 £0.5" 150 £1.9" 200 =+28" 20 £3.1° 43 +02™ 43 x03" 787 £62"

RS 5 pENY TH N AR 1 3E G oK 43, XE DL 7R 53 oK 5
JHK:, DR T EG T 2 140 i £ 2T 4 1T il 2 A 5 D 2, o T
A7 X465 G5 48y e 3 R S ), S 0TI 4% 1 S A PR
FTRERAN . Lu S54RGS0 4% 7 48 2B 0T
BT FHEAOKS S , o T 6 T AT B9 0 28 4R 1k e 2 —
S TR A 0 R R P R R A

222 WRSINA g 0 AR SR TSRl 3R
7 AL, BSOS T AR AR RS R T, R
PR AR FORG VR A BT 5, (E R R R T4y 5 0 B
T B 25 5. X AT BE R b T4 S R A I,
HH & R B 2T 4 2R S A Ak T R ARR 2, I
T T 4% O JERRY W RS2 i 4 /0N o R IR) T 4 3 45 i
A, 2 3% 1T 4% AR ERRY TR T2 o

223 WINAEFEERAT I A ORI X8 BN,
BEZEIK ARG 22 i 45 L™ R, b ¥, I H

BEMSAT BEA, BOREAT PTG N, 5wy B INAR L, 26 9%
THT 2% 18 B2 A (L R e 38 198 vy {EL R AR AIG , 3R B 6 K
[LETR S R EERE /i /2 v TP SO S A 1= = & e R e
Tl AR A A A T B AR DRI 2 3 B B R T 3
224 ESIn<EE s IO 2% G R R R R 3R 9
IR, BTN aE S, TSR B RE ORG 3E PR RS P L TH
M A e R B 1) g YA T ARG, Tl 2 SIS AR 1T
SN2 K53 v, T 25 B4 5 36 A4 AR L g 4 s Ay 35,
JE TR SRt 5 g 2% 1T 2% v, 2 T T A A

2.2.5 Ak as im Jr A0 T A 3l 25 i AR VE BT B9 52
W RERERL G (G AR s P &, AR AE I

AT TP B2 1 0 e T 5 ABURB B Bk ( G7) R =2 g 8

28 LTS I X R AR BRI
Table 8 Effect of additive amount of

F velutipes pulp on color of noodles

A

@%(%) L a’ b
=0 80.56 £0.4"  -0.64 +04™ 1435 03"
10 81.86£0.3" —-045+0.1" 1494 105"
- 20 80.71 +1.0°  -0.70 £0.1"  15.61 +0.1"
30 79.13 £1.4° -1.08 +0° 17.11 £0.5°
40 7776 £04*  -1.00£0.1"° 16.88 £0.5°
1.07 7893 +0.1° 0.28 +0° 16.42 £0.1°
_— 2,14 77.50 10.1: 0.61 J_ro.{r:" 18.04 io.z‘:
321 7643 0.1 0.74 0 19.01 0.2
428  76.07 +0.1° 1.06 +0° 20.17 £0.2'

PEALE fURBEBTH I B EE T, tand Sy G715 G’
4 LUAEL , tand 8RR, 3% B A 2= 109 26 M Lo ek ok, o sh
PR, S22 B el o L anEl 2~ 1 4 s, P
FhEs oy = A G LG YA A =R 18 N i - T, tand
<1, B fy—Fh ML A ) 55 B IS Sh S AR 22 FRPE . B
in 10% ~30% 4% 3% /4 T A 6 G G #94I% F %F B&, i
40 % % 2% i A D0 B S 0 T X R RIS 40% 75 3K
o} 1 P Bl 25 AR 2 R R W B K, WS N Y S L E
B G’ G YA Frsahn , (B AR LR BE #4050 /)N o
FEAH R RGN, % 10% ~30% %% 2% 1t
A G’ GMEF#EHym . 33X AT 858 2 A Sk 7 0 i i
R, #E Ry R 20E CEE RS TR AR A TE A | T A
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Table 9  Effect of additive amount of F.velutipes pulp on textural properties of noodles
3 Ny 1hoa TPA HRBIYI
- (%) i (g) it (gs) it B eEE(g) NAIE A (g) [l 52 1 (g)
=0 5333 £306° 144 + 14> 0.91 +0.01° 0.64 £0° 3403 +237¢ 3082 +224¢ 0.29 +0.01* 84 6"
10 4628 + 60" 116 +3° 0.87 £0.02* 0.62 +0.01° 2892 +68% 2465 £112° 0.29 +0.01° 71 £5°
_— 20 4637 £94* 119 +10° 091 £0.01* 061 £0.01" 2825 +91° 2545 99 0.29 £0° 69 £1°
e 30 5017 +118" 122 +2° 0.89 +0.01" 0.61 +0.01" 3042 £89 2699 +79" 0.29 +0.01° 72 £5°
40 4786 +96 113 +3* 091 +0° 0.57 +0.01* 2725 +86° 2478 +76° 0.27 +0° 79 £2°
1.07 5130 +113% 125 +4° 0.90 +0.01° 0.67 +0.01° 3402 +71° 2999 +95* 0.29 +£0.01° 71 £1°
_— 2.14 5046 +112b 118 =6 092 +0.01°  0.68 £0.01" 3421 +89° 3126 +69* 0.30 0 69 £2°
7321 53721350 118 +3" 0.91 +0.02¢ 0.68 +0.01" 3678 +420 3319 £24" 0.32 +0.01" 72 £1¢
428 5197 +10"" 109 +3° 0.91 £0.01* 0.69 +0.01° 3604 +45° 3154 +143* 032 £0.01°¢ 53 £3°¢
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Fig.2 Effect of powder and pulp of F.velutipes on G’ of dough
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Fig.3 Effect of powder and pulp of F.velutipes on G” of dough
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Fig4 Effect of powder and pulp of F.velutipes on tand of dough
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Fig.5 Effect of powder and pulp of F.velutipes on microstructures of noodles (2000 x )
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