RatinSHR

Food Research And Development

BRAKR

20194F 3 H
%4055 5

155——

DOI:10.3969/j.issn.1005-6521.2019.05.028

DR BT L2

(TRR e, 75 4RI 750021)

W OB AR ERELAEN T IO, R ARG @S DA F AN REIL B AmE GBS R
I 3ABF, ERAER T REAZRAR N, Fidid 2wy okt EAAL5EN TR RAGFECEL LAY
BT S AR B AL B AR TEAC LR AR o A R AR S AT R R IR ATt B T A T A S AL S
R I L LA AR R T 7:3,5%M 35 %, G A E 35 %; E A T RIF e LA EH T e g LA
0.81, 58 L2 63F 911 0.787 5 4838 3 569 =R R X e A A R 2 & B 44 F34F (p<0.001,R>=0.987 2) . .
B w6y 57 ) 25 B R A AT SRR R 5 AT A Ty e ST 04 S Y SR AL B BT e SR

KEBIF: DA AR @k 2RO BT T UM

Optimizing of Potato Biscuits Process
MAI Yu-hua, WANG Cai-xia, HE Xiao—guang’
(School of Agriculture, Ningxia University, Yinchuan 750021, Ningxia, China)
Abstract: The optimal conditions for three —factor potato biscuits were established. The quality ratio of low
gluten flour and potato flou , the amount of sugar, the amount of butter were selected as independent variables.
In the first step, the ranges of the variables were determined by one—factor—at—a—time method for optimization.
Subsequently, a mathematical model was developed for comprehensive evaluation of the using potato biscuits
principal component analysis (PCA). Finally, optimization experiments were carried out based on the
comprehensive evaluation using response surface methodology. As a result, the optimal drying conditions were
determined as follows: the quality ratio of low gluten flour and potato flour was 7:3,butter 35 % , white
granulated sugar 35 % : The actual measured value was 0.81 which was consistent with the model predicted
value was 0.787 5. The regression coefficient of the two polynomial regression model established was significant,

and had better fit degree (p<0.000 1, R>=0.987 2). In conclusion, the application of principal component anal-

ysis combined with response surface mothod was effective in the optimization of potato.

VEE TR K EAL1991—), Le (181 TR LA AE WS 7 1) 4™ o L.
* R ETER BB (1963—) I3, Hefe, RN i L5 B i WU T8 e AR A

1111111111111 1@ 1@ 1111 1@ -1 1111111111111 111 1@ -

rpE o 2 IAGE R E . 2012,10(22): 98-99

[12] I, 22 k%, ok, 5. b E 25 4G AL s Fh KO T kA2 i Y
WEFE). b 252424 35,2017,52(7): 539-542

[13] SKAAZR. —FMR AR PORNER T 2511 B F5E 5T % 2015,
36(12): 76-78

[14] B2, 075 R, RUTRIR, 5. Wi i e fe -5 A% 4 Hr ik A P e
RBLFL R E . E A E—,2018,18(5): 159166

[15] X[z, BRFE, FR Ik, —FoOUB T B 4 B VBRI ok
L)) A RHE,2018,43(1): 8-14

[16] k4R, R, 2204, 55, ma v A0 1k 5 2 A8 (4 H i FR H L

1. H E R A6,2018,43(10): 170-175

[17] FHEAEE, PRERFS, XUTH. DRLT (5 2R A o AR T 2 R e vk
WEEE]. B inARHE,2018,43(9): 314-320

(18] I P25 T SRS FIAE 3 AN [R] 0 A X6F 5 4 0 k5 W) 9 A0F
FED]. Prid: LA R :,2011

[19] XU, 2, (h b, 55w h7 AL G A6 Sk 2RI T 2
WFFE[. BT 5H %, 2018,39(1): 25-29

[20] IS, SFRIR), B2 2, A me I 1T A AT VR AR rh s T R T
2 BT 57 &, 2018,39(2): 97-102

s H#:2018-11-14



— 156

e TEAR A

AR

Key words: potato flour; response surface; principal component analysis; cookies; process optimization

LW

EER, EHE Rk, HAEHT 6 T AR R SRAR S A ,2019, 40(5):155-161
MAI Yuhua, WANG Caixia, HE Xiaoguang. Optimizing of Potato Biscuits Process[J]. Food Research and Development,

2019,40(5):155-161

SRR ARHEY), 2 PR B L2 R
2 RAUR T KRG /NE TR N RATFEY .
AR E LB I BTRR R SE M T TEL
i RE YR E RV, 0 B g2 20k R R (g
AL oA 5 A S Ty, T TR L R 1 Ak IR
o SR, OF H S B B A MG B R A RE S A i
Ji 3 W5 2y, B R S 5 R R e g 2 R K Ak A AR
1 NSy o 8 o = o = P L) B
HAT, AR VB PRI 2SR, X S m
T b I R ok B, TR R TR A K
[, S0 A SR AE R PP R A PR AE S5 44 b, S B
PR, A XGei T, DA B  RAE 2014
AELR 1910 T AU 14 % TN T, — )5, B4
BB G E N, MEHN B A R A
o T PR A I TR 2. B, Tk
A DB L R — Bz s A R EE R
TRE SN 7 5 2015 4E I 2 J b AR 14
Bl DISR IR B 4422 ol 0 9 e 1) i 2 Rk
7 A ) 7 L A B TR P B ) R O 9RO il
FLB R BN E K /N RN S — R F AR,

DETJ&— B LA/NZE By R Sk, I A B b A5 I
bl Ak 22 65 6 TR B £, DR FLRRBR A, )R
THPH I 22, T AR FOE Y e MR B
il T HARE AT R . PRI, IR, TR
PET T2 B 7 i R AT 4 A T 2%
TR BB . AT A R ARy X
HE s TS B R ek, i, AR
HIMACER G  ZEAE S DT T 2560 R
B S G N R T, IR DA SR
TAASS P10 I o L R AR I | D P 8 i X 5 4%
T A B E BTG R R R, R B R B TR
FLNACLES PR A PN FE bR i Homef: T 228,
H AR NI Z RS PR S5

1 #REFZE
1.1 #hk
RNy . TR B A PR F] G

ALY D X R AT BRTTAT A ] 5 VRS NIReT
AR XGRS
1.2 {5k

ACS-30 L FAF: X B F a8 A BRZA w5 SQPHL
TRV ZHRERAAGER A A R A R HM315 $T 48
#r HO-405 HUMEFS . 75 5500 HL 8547 B2 5] TA-XT
plus JER A HFAN . B2 [E Stable Micro Systems HIRAE]
MUMX25TLCN Z I REE YR  JTi& SR vl .
1.3 Jrik
1.3.1  JEURHAC )7

JEURHAC e (B A IR I =100 g ) , B 45 ¢,
FIHE 35 ¢, X8 20 g, A5 WIH#Y 10 g, BRERZHN 0.5 ¢,
b 1.0 g, /KER .
132 HREDFTRYHIE

JoRE— LA — T AT 3 ] — U — s —
BHI— B
133 BAEZLN

JrORFTIUAD L B4 B Ay S A 1 43 )ik 60 H
ies o FLAL S B AR =R TS TR T &,
P LB PRI I A BT, 40 3 YOI, i T
RAERARIA] T8 BRG] Aok S8 5 a8 5 AR
WMSTRE TR MASCE R, B Z D Re B AL 7
P PEJE R , 7 18 A B 9% o L A 22 °C~
26 °C, 52 Je e, s/ i LA i R] o 1A 9 o e
A —E B R BTl ki . 7 E
T AR 25 R 5 8 TR R R A 15 min, TGP
REORAF— 8 AR e M LM HE AR I A I A A SR o %
1 W SR AL I T BAHERS , RN 180 °C,
T KIEFE R 150 °C, 3] 15 min,
134 FHELLE

Z: JRTIAE , 16 O S8 B 0 T BTS2 i K Y
3R, BV EL RS S5 A M RV A DR 9 0 L L Db
PN BN I A SR T A B R AR E
i AR N U I
1.3.5 AT E
1.3.5.1  Jouts) it BT iy bl

FHITTRE 3T ASOREARE S A R BT A | [l & ot



H

BRAKR

BTy T LA

157 —

x1 BFEAREZRRRBIRITARE

Table 1 Single factor experiment design for biscuit processing
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BERN 64 5508 4 % N9E 10 % IRIREE

0.25 % .45 0.5 %

B 15 %.25 % .35 % . (A DA 24k (7:3 s
45 % .55 % ) FTEDHE 35 % NS0 4 %,
X7 10 % BRI SN 0.25 % 1

$H05 %

HEPBE 5 %15 %.25 %. #5135 % AR R T A
35 % .45 % (7:3 st k) AEHRWIHS 4 % 39
10 % SRIREEN 0.25 % &k

0.5 %

PE LI ST I, PR DF T At BT 0 AR < 1
B JH R ) 1 43 B1 9% (texture profile analysis, TPA ) Il i
FEP , L1 P36R #43k AT EE 1.0 mm/s, P 3 2
1.0 mm/s, P52 1.0 mm/s, B AR S K 3 mm, filt &
J120 5 g, BHRPETIEIR 3 A f 0, S0 BRI e K A
Filde/ M, S5 RO (R, B A 4 1K
1352 YT IR E T

HE R S 4% DR TR FRAR T (ZH 2254 | 1%
AN B E TR TR E PP, 1R H 10 BB &l
L 3G AT 256 1 19 2% A 41 U PR /D
H 0 DT AT ECE VY B AR R 3R, 4
FIBCHAP- P R PR LAk 2,

F2 BETERE

Table 2 Standard of comprehensive quality grading of biscuits
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Table 3 Design level table of response surface methodology
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Table 4 The quality ratio of low gluten flour and potato flou and

textural properties of biscuit

AR S ek (B t) Mg b TR
9:1 77.97 45.79 1.116
8:2 71.97 40.18 1.175
7:3 64.49 27.59 1.288
6:4 71.82 33.44 1.437
55 111.9 42.09 2.058
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Table 5 Effect of butter addition amount on sensory and textural

properties of biscuit

PEIHUS I % % /g k% NEL 1 12 /g
15 137.7 44.50 2218
25 129.9 45.92 3.623
35 115.0 49.50 1.951
45 75.04 34.02 2.898
55 69.22 31.28 2.190
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Table 6 Effect of white granulated suger addition amount on

sensory and textural properties of biscuit

DB I/ % T g HiPE/% NELIER S /g
5 115.2 54.59 1.960
15 111.2 42.89 2.180
25 91.58 41.54 1.811
35 120.59 45.41 2.231
45 130.63 54.09 3.234
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Table 7 Box—Benhnken experimential design and results
AR I AR B C FIRbHE BEE AN : .
22k e - S, e . i 2/, g Il M9 Ph/i% W/
S epmmeit wk wnR mawmy  Cde By DIRRDG Rk MR
1 -1 0 -1 74.00 62.41 -1.79 1.24 39.62 1.07
2 1 0 -1 59.00 71.97 -3.81 1.50 40.18 1.44
3 0 0 65.00 71.82 -2.49 1.13 33.44 1.18
4 0 0 86.00 91.58 -3.49 1.54 41.54 1.81
5 0 -1 65.00 71.39 -3.29 1.21 35.61 1.27
6 -1 -1 0 86.00 72.19 -4.35 1.47 48.00 2.99
7 0 -1 -1 64.00 100.40 -4.79 1.12 43.48 2.08
8 0 0 0 68.00 71.73 -2.82 1.28 32.35 1.36
9 0 1 -1 85.00 75.04 -2.94 1.34 49.50 1.02
10 0 0 0 67.00 71.39 -3.29 1.21 35.61 1.27
11 1 0 1 86.00 75.82 -4.99 1.46 23.96 2.93
12 -1 0 1 85.00 85.04 -4.94 1.34 39.50 2.62
13 1 1 0 46.00 100.90 -4.65 1.23 44.68 2.12
14 0 1 1 59.00 71.32 -2.63 1.02 32.24 1.14
15 1 -1 0 72.00 71.73 -2.82 1.28 32.35 1.36
16 0 0 0 59.00 69.22 -3.63 1.38 31.28 2.19
17 -1 1 0 73.00 64.5 -2.08 1.25 47.59 1.29
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Table 8 Eigenvalues of correlation matrix

) SHIE(E TR BT %
2.587 43.114 43.114
2 1.501 25.009 68.123
3 1.100 18.331 86.454
4 0.432 7.199 93.653
5 0.305 5.075 98.728
6 0.076 1.272 100.000

x99 THABRSESHEAERITS

Table 9 Principal component scores and standardized score
prr— pra— yrr— TR
1 -2.02 1.07 0.41 -0.62 0.28
2 0.19 0.23 0.12 0.19 0.12
3 -1.79 -0.40 -0.48 -1.11 0.13
4 1.64 0.94 0.93 1.28 0.86
5 -1.03 -0.32 -0.35 -0.68 0.26
6 2.37 1.38 0.80 1.75 1.00
7 1.33 -2.43 0.72 0.11 0.51
8 -0.91 0.42 -0.63 -0.47 0.33
9 -0.37 1.08 1.94 0.54 0.84
10 -1.03 -0.32 -0.35 -0.68 0.23
11 2.45 1.08 -2.36 1.03 0.80
12 2.33 0.15 -0.05 1.19 0.84
13 1.26 -3.02 0.72 -0.09 0.45
14 -2.20 -1.11 -0.75 -1.57 0.00
15 -0.91 0.42 -0.63 -0.47 0.91
16 0.17 -0.02 -1.37 -0.21 0.41
17 -1.49 0.85 1.36 -0.21 0.41

25 RGN I T
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A, AR S S A B L
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Table 10 Analysis of variance of regression model

FEFERE  HEEFHFM B FE pE BENH
TR 9 1.61  0.18 5995 <0.0001 #*

AASATER IS 1 011 0.11 3556 0.0086  **
TR

BHOMAAINE 1 0.14  0.14 4632 0.0031  **
C HWHERITR A 1 0.021 0021 7.06 0.0062  #**
AB 1 0032 0032 0034 00116  *
AC 1 0036 0036 121 00056  **
BC 1 0046 0.046 1554 0.0003  **
A? 1 0.86 0.86 288.19 <0.000 1  **
B 1 0.15 0.5 5042 0.0002  **
e 1 0.17  0.17 5875 0.0001  **
FR2= 7 0.021 0.008
AT 3 0013 0011 018 09076
gz 4 0018 0.006
AR 16 1.63
R? 0.987 2
R.y’ 0.970 7

1 TR BRI (p<0.05) % T 25 TR (p<0.01),
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Fig.1 Interactions between the reaction factors
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