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AREBRALBEBRHTEANEMBFERE MR
Study on Evaluation of Sensory Fuzzy Mathematics of
Soybean Dietary Fiber Biscuit for Breakfast

HEER VAP IR FELERE R R R A
PAN Zhi-min', ZOU Wen - zhong”, ZHANG Xiao - fang”, ZOU Ai-yi*, LIANG
Meng' ,ZHANG Xiao-hui', LI Da-ming'

LI AR AR E A BRA L AREIL 5297382, dLHEHLE =Rt . )P4 dLiE 5360003

3. BRI KA R TARSTM 51064054 ) AR LA BB ERARAE LRI 529300)
(1. Heshan City Donggu Flavoring Food Limited Company, Heshan, Guangdong, 529738, Chi-
na; 2. Beihai Vocational College, Beihai, Guangxi, 536000, China; 3. Department of Chemistry,
Jinan University, Guangzhou, Guangdong, 510640, China; 4. Jiashili Food Limited Company,
Kaiping, Guangdong,529300,China)

WENBENVT R KERE R4 R BT, (7R K TS & 20 4548 i 2 18 A At okt b, il sl K 5 & 41
Y BT IF OB IR0t K TG £ AT 4RSI VR VS 0 A RN R T B S A X2 DR T ERCE 8 AR 1Y
M, SR HIIE A2 SE 3 i MBI B4 45 B TR EE X R G g B 4 4R R AR U T R B 7 AT itk . (& R Y& R
MG DA 380 /0 Sy B0 0 3 5 0 > K T G T 4RV i > R VR R I > s . R R A 4E R R
BET 0 S AR TE 7 R 28ke, R T E B A4 Ske VEM 1. 2kg, AJRE AR 0. 048kg, (&I BEMEYE T 11
A R K B AR A

XEW . KUMELLAE RAEVT S BREITN

RESES . TS21 NEARIRED A X EHKS1005-9164(2014)03-0300-06

Abstract :[Objective]Soybean dietary fiber biscuit was developed for breakfast. [Methods)Soy-
bean dietary fiber biscuit was prepared by using soybean dietary fiber.flour,and other materi-
als. The factors (addition of sugar powder,soybean dietary fiber,starch and papain) that affect-
ed sensory of the biscuit were studied,and the optimal formula of soybean dietary fiber biscuit
was obtained through orthogonal test and fuzzy mathematic sensory evaluation. [Results] The
effects of different additions were ranked as follows:sugar powder>>soybean dietary fiber>pa-
pain>>starch. And optimal formula of soybean dietary f{iber breakfast biscuit was as follows:
sugar powder 28kg,soybean dietary fiber 5kg,starch 1. 2kg,and papain 0. 048kg. [Conclusion]
The study can provide the basis for functional biscuit production and research.

Key words:soybean dietary fiber, breakfast biscuit,fuzzy evaluation,sensory evaluation
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Table 1 Factors and levels of Lo (3*)orthogonal experiment
KF A B C D
Levels (kg) (kg) (kg) (kg)
1 20 3 0.8 0.016
2 24 5 1.2 0.032
3 28 7 1.6 0.048
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RN B 2F 4 5782 D TR a9 B8 25 & A A

2.1 RERENESEMNEL

20 L FH PO R SR B AR 4 R DF T 5 T i
REBERER AR IME 2 Frox, miE2 TR,
T 3T A% PR B Y B SR A B R AT OO A5 R S RO AL
R 0,152, B AACE 0. 195, BEIR A5 1R AL
0. 312, LU AL E S 0. 149, WK BY AL H
0. 192, T 453 2 5t i I R AL E £ X = (0. 152,
0.195,0.312,0.149,0.192},
K2 REERAAREGTREREZURESNRK
Table 2 Weight distribution and statistics of factors

P BE S A% k5 1R A R

User Shape Color  Flavor and taste  Texture Smell
1 0. 155 0.185 0.290 0.136 0.234
2 0. 150 0.211 0.297 0.152 0. 190
3 0.134 0. 200 0. 307 0. 164 0.195
4 0.158 0.203 0.333 0.131 0.175
5 0.155 0.225 0. 304 0. 160 0.156
6 0.133 0.209 0.290 0. 159 0. 209
7 0.152 0.183 0. 289 0. 150 0.226
8 0.148 0.176 0. 327 0.135 0.214
9 0.134 0.175 0. 327 0. 148 0.216
10 0. 159 0.178 0.313 0. 145 0.205
11 0.144 0.179 0. 295 0. 150 0.232
12 0. 160 0.181 0. 305 0. 150 0. 204
13 0. 146 0.187 0. 336 0. 145 0. 186
14 0.170 0. 205 0.322 0.162 0. 141
15 0. 159 0.217 0. 326 0.137 0.161
16 0.167 0.201 0. 310 0. 156 0.166
17 0.156 0.217 0. 325 0.158 0. 144
18 0.142 0.184 0. 315 0.135 0.224
19 0. 154 0.188 0. 332 0. 160 0.166
20 0.169 0. 200 0. 289 0. 145 0.197
/\j'_/;rifge 0.152 0.195 0.312 0. 149 0.192

2.2 EHMBRETMNER

Wit 10 A BE I AL TSR 2R F TR X 9 4
RENE LA DETRE R AT HY 5 TS AR 9 PEAT
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Table 3 Vote distribution of sensory evaluation in different formula

I % Wik 5 1 & HR Kk

i Shape Color Flavor and taste Texture Smell
o vy vz v3 vy v vz v3 vy vl vz v3 vy vl vz v3 vy vl vz v3 v
1 2 6 1 1 3 3 2 2 2 1 2 2 2 6 1 1 1 6 3 0
2 3 4 2 1 5 4 1 0 4 6 0 0 4 5 1 0 4 4 2 0
3 3 3 3 1 4 4 2 0 3 S 2 0 2 5 2 1 3 5 1 1
4 5 3 2 0 5 4 1 0 6 3 1 0 5 3 1 1 4 5 1 0
5 6 3 1 0 4 4 2 0 5 4 1 0 5 4 0 1 6 3 1 0
6 5 2 2 1 4 5 1 0 4 4 1 1 4 4 1 1 5 3 1 1
7 9 1 0 0 7 2 1 0 8 1 1 0 7 2 1 0 8 1 1 0
8 9 1 0 0 9 1 0 0 9 0 1 0 9 1 0 0 9 1 0 0
9 8 1 1 0 7 1 2 0 6 2 1 1 7 2 1 0 6 2 2 0

2.3 EMEFEMEL 0.6 0.3 0.1 0.0
& 3 AL DL 1 5 R G 4 4 B UF T RE 0.4 0.4 0.2 0.0
MIEE NG 2 NPF 4~5 45,6 APF 3~4 45,1 APF R;=10.5 0.4 0.1 0.0/,
2~3 45,1 ANV 2 4 LR, W45 3 U, = {0.1,0. 6, 0.5 0.4 0.0 0.1
0.1,0. 1}, [AFATH3E] U, = (0. 3,0.3,0.2,0.2},U; 0.6 0.3 0.1 0.0
=1{0.2,0.4,0.2,0.2},U, ={0.2,0.6,0.1,0.1},U; 0.5 0.2 0.2 0.1
=1{0.1,0.6,0.3,0.0}, #itHEMSH M U U, .U;, 0.4 0.5 0.1 0.0
U, Us 5 4B 2R BB AE [ i PR 25 SR 5 B — > Ry=10.4 0.4 0.1 0.1},
B4, By 0.4 0.4 0.1 0.1
0.2 0.6 0.1 0.1 0.5 0.3 0.1 0.1
0.3 0.3 0.2 0.2 0.9 0.1 0.0 0.0
R,=10.2 0.4 0.2 0.2/, 0.7 0.2 0.1 0.0

0.2 0.6 0.1 0.1 R;,=1]0.8 0.1 0.1 0.0/,
0.1 0.6 0.3 0.0 0.7 0.2 0.1 0.0
[ B T 45, 0.8 0.1 0.1 0.0
0.3 0.4 0.2 0.1 0.9 0.1 0.0 0.0
0.5 0.4 0.1 0.0 0.9 0.1 0.0 0.0
R,=1{0.4 0.6 0.0 0.0, R¢=10.9 0.0 0.1 0.0/,
0.4 0.5 0.1 0.0 0.9 0.1 0.0 0.0
0.4 0.4 0.2 0.0 0.9 0.1 0.0 0.0
0.3 0.3 0.3 0.1 0.8 0.1 0.1 0.0
0.4 0.4 0.2 0.0 0.7 0.1 0.2 0.0
R,=10.3 0.5 0.2 0.0/, Ry=10.6 0.2 0.1 0.1/,
0.2 0.5 0.2 0.1 0.7 0.2 0.1 0.0
0.3 0.5 0.1 0.1 0.6 0.2 0.2 0.0
0.5 0.3 0.2 0.0 WAL Y =X X R .EFH 1 MREEELTYE
0.5 0.4 0.1 0.0 T DETRE S PE M 45 51k
Ri=10.6 0.3 0.1 0.0/, Y, =X XR,=10.152 0.195 0.312 0.149
0.5 0.3 0.1 0.1 0.2 0.6 0.1 0.1
0.4 0.5 0.1 0.0 0.3 0.3 0.2 0.2
0.192x (0.2 0.4 0.2 0.2/,
0.2 0.6 0.1 0.1
0.1 0.6 0.3 0.0
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Bl Y, ={0.200 0.479 0.189 0.132}. [[3
"8 Y, ={0.404 0.477 0.103 0.015},
Y; ={0.305 0.450 0.196 0.049},Y,=1{0.512

0.358 0.115 0.015}, Ys ={0.515 0. 366
0.105 0.015}, Ys ={0.434 0.370 0. 115
0.081},Y; ={0.781 0.134 0.085 0.000},

Ys=1{0.900 0.069 0.031
0.165 0.139 0.031},
2.4 BEBIMAEERALREHTHNRERA

B ZE AR B T=Y X K , 15 1 MR
Y, ={0.200 0.479 0.189 0.132}, MPFEAM 24
#£ K =1{4.5,3.5,2.5,1.5} ., 514,

91 ARG B 2R 4 RE DT RE S B 2R A
Wy

T, =] 0.200 0.479 0.189 0.132 |X

0.000}, Y, ={0. 665

3.5
=3. 248,
5

1.5

W B8, T ,=3.771, T ,=3.510, T ,=
3.867, T;=3.881, T ;=3.658, T,=4.196, T y=
4.369, T y=3.964,

KEREEA GBI T L8518 50 M 2250 Br4h
RUWE 4, BE AT SER/ANFTHL, £ KR 1Y 52 I
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D(RJNEFE) > C (E#D) .
$4 EXRBHER

Table 4 Results of orthogonal experiments

e FOWPF A 8 5

B B C D Fuzzy evaluation

Test number B zzy evalua
scores y

1 1 1 1 1 3.248

2 1 2 2 2 3.771

3 1 3 3 3 3.510

4 2 1 2 3 3.867

5 2 2 3 1 3. 881

6 2 3 1 2 3. 658

7 3 1 3 2 4.196

8 3 2 1 3 4.369

9 3 3 2 1 3.964

T, 10.529 11.311 11.275 11.093 T =34.464

T 11.406 12.021 11.602 11.625 Eyz =132.895

T 12.529 11.132 11.587 11.746

S 0.670 0.147 0.023 0. 080 ST =0.921

25 D12

BAR AT As B, C D

Super level

Primary and ASB>D>C

secondary

factor
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ME 4TI, XBS 7.8 MESTES KT 4.8
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Table 5 Validation tests and results of optimum processing for-

mula
JETass KFHE BEBITAN B3
Test number  Level combination Fuzzy evaluation scoresy
8 A3B2:D3C 4. 369
10 A3B;D3C; 4,384

ZE Lk, KEEE A4 REU TR RILE T N
by 28kg . KRG E B 44k sk &M 1. 2kg . AR JNE
¥ 0. 048kg,

3 i

ARSCRA Lo (3 IEAIR SR BT 7 S0 R S
2 Y A DT R BC T BEAT AL L O I R K
PR 5 A O L B 2 4 SR T B AR B D7 o
Wik 28kg K EIE R4k Skg JEM 1. 2kg, KNEH
Bl 0. 048kg . % K 2R WY W W2 AR E] /N A > B >
D> C, FI BRI B R WO ik BE A AR5 %5 L 4
TS 4 R RO T R I £ 21 e R U g e Ty T
R R L B T A AR O R A AT A i AR

B

(1] JE/NER BB DT JE — NG Al 1k B 2F e Bt S A0 3 1R 1Y
WS BT, B A S P 2012,3(5) :158-160.
Zhou X L, Qian Y F,Zhou Y M. Progress on research
and applications of the antioxidant activity of vegetable
dietary fiber[ J]. Food and Machinery, 2012,3(5):158-
160.

(2]  SRubuk, EAN, KR, 55, R & 2F 2 4F 20 0y g BF 5% o e
(1. h E AR . 2012,23(3) :13-16.
Wu H B, Wang Y G, Zheng G, et al. The physiological
functions research progress on dietary fiber[]]. China
Brewing,2012,23(3) :13-16.

(3] EAH. ZaAEaagEnn kBEEmRLI] 85T

Guangxi Sciences, Vol. 21 No. 3,June 2014



A,2012,33(12) :52-54.

Wang Y. Development of the compound-type fermented
dietary fiber duck meat[J]. Journal of Food Industry,
2012,33(12) :52-54.,

Zhang M, Zhang L L, Dong ] M, et al. Application of
fuzzy math comprehensive evaluation in preparation of
black garlic jam[]J]. Journal of Food Industry, 2013, 34
(3):40-42.

(4] F8F, OB, s R . AR B 200 0l 2% sk PP A ] b £z (7] Bk S, ERHET  BER. P BE MO 1], Mk
RORERIHEITLT ). T VU Rk . 1997.4(1) . 27-31. TR 2011,10:116-117.
Wei Z P.Wen M, Peng C Q. Fuzzy inference of the role Wei Y Y,Dou K N, Deng Y J. Study on evaluation of
of essential life factors on phyllotrela striolata[ J]. Guan- biscuit sensory[ ] ]. Journal of Grain and Oil Processing
gxi Sciences, 1997,4(1) .27-31. and Agricultural Machinery,2011,10:116-117.

(5] AR, 26, TR E AN, 5. BRI B0 45 T A W TR (87 vy Bt ,Any 482 . N P S0 50 2 v 7 40 <l 38 4 110 2 T8
B T AL R LT, TR 5 2 4l AR 5 A i B[], h E AR ,2013,32(1) :127-130.
B2, 2011,37(5) :573-577. Gao R H, He ] P. Application of fuzzy mathematical
Gu W G,Peng Y,Zhang ] J,et al. Application of fuzzy method to determine the leek sauce fermentation matu-
mathematic evaluation in the optimization of stewed rity time[]J]. China Brewing,2013,32(1):127-130.
pork processing[ J]. Journal of Zhejiang University: Ag-
ric and Life Sci,2011,37(5):573-577. (FFEHE . &)

(6] SREE,SRmNMN, 7 5K 35, 5. BOMI 80 455 I 4 1 78 R A0
T py )], B Tk ,2013,34(3) :40-42.

(E#% 299 ® Continue from page 299)

L&A= New York: Academic Press,1991.
ety [2] Zhang B G,Liu S T. On the oscillation of two partial
E 2 E PG ’]) JilAnn) ”) <d. difference equations [J]. Math Anal Appl, 1997, 206
e i, (2) :489-492.

ST FERX B PR AT 5 lim sup ZS Z ZP (i,j) < [3] Zhang B G.Tian C J. Oscillation criteria of a class of

msn—>on
i=m j=n

d, 5EMGOFIE L (A, AR R A
WA R BT GE Y (A, WA R TR () R &
i

R, 7 B (D B Br A i 2 IR 3 9.

e

[1] Kelley W G, Peterson A C. Difference equation[ M ].

JEAFE 201468 F205%53H

partial difference equations with delay[J]. Computers

Math Applic,2004,48(2) :291-303.

ST T D

305



