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Effects of different starches on the lubricating texture of biscuits
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ABSTRACT: Objective To explore the effects of different plant-derived starches on the lubricating texture of

biscuits. Methods Different plant-derived starch biscuits were prepared by adding ingredients in different

proportions of plant-derived starch and flour. Combined with rheology, sensory evaluation, and tribological

parameters, their effects on biscuit texture, oral lubrication and sensory attributes were investigated. Results

The

lubricity results of different starch biscuits were: Potato starch biscuits>pea starch, sweet potato starch biscuits>mung

bean starch biscuits, and the results were consistent with the results of sensory difference analysis. Conclusion As a

lubricating texture modifier, starch can improve the oral lubricating properties of biscuit products. At the same time,

this study also provides a reference for the subjective sensory analysis of oral tribology.

KEY WORDS: starch; lubricity; sensory evaluation; friction coefficient

0 2| = ST RN W ) RE 1 e A P T TR, X0 il =
J | b FE e E B, JAVIDL APV B FORTERR K

PERTR R b R A EE ARGy, TR TR DIAR R, PRUHAT RPN, ATYE N REIEFLN . YAKUBOV 450
ERM R U, BT A TR . SEREEE LIS K BRI, TEATEPETER ORI AR TEVE M R S IR G 5%

=

HEWH: FRARPAEES T H (31901820). T B4 2 25 A 5 BHIFIH H (20A550010)

Fund: Supported by the National Natural Science Foundation of China (31901820), and the Key Scientific Research Project of Henan Province

(20A550010)
MRBEEE: B85, Zu%, WA, FENR T R SR 1., E-mail: Imgfood@163.com
*Corresponding author: LI Meng-Qin, Professor, Henan Agricultural University, Henan 450002, China. E-mail: Imqfood@163.com



6206 1% A T R A

13 E

PET, W B ek al ARk st A S R 18] e Y

B0 T ISR 5 MR B X A I 2 L B R Y
JEPEZ —, Horh, o i e R L SR 1 S B S 3 S
IRYEEYI R ZEA I BN EL PR AR O (R
ZE B A O T AT R T A R A, L R A 4k F
T REYTE, b, RBESAEYET . SEUFT R
FRBBZHE AR, HA RS2 R R 2
S22, BHIRR S, MELLRUE R, BT IS
FREI AT HERE 75 BN FHA AT 2 e H 2 Rk fhil sk
BRMIERERK, NIRNTHEEREMTEEREFRZT R
[, BB REAL B L T A AR, X — RS
PURDFT AR E S, R AU PR 558
¥ 380 5 3 T 93 A T AT 174 30T o 2o R v T T A A
TRABRFE AR T AU SRR A 1 O A T i,
ZAR T HFEAE O N T A R R . BeAh, ARIRIRE 8
TERY, HMIL)E TR T LA B R R N TE R AL
JE B AR VELr, SRR DA E
KeTE o T R AR AR Sk SRR AL, 5 &1k,
BEUTME RS 1), i G SNy B TR A A, VBT,
BERCOR B R U AR O AR, Wik, Lr ek
o R, Btk

BE O TR — A E RS R, T AN, &
1EFAW, FEA YIS . . BRI SR A
4 A RO SR I A A b 1 SR T R Sk
IEPRRLZA T, Bodh & U T, S AN kI 5 M
TR REE T E2AWNER; FEsE, SEERk
5 RS VR Bl a2 5 S, Rk ) EE, RS
PEA B, YA D B Rz T I T AR s 3k
B, U R AR A A ST R R B AR A T
AR BT R A 1 SRR AR 56 B AL PO,
WFSEEDIIE T BEE 2 5t ol FH TR i i >, L 2502
WFFT R, SR BRI & i, HUBT BRI A AR B R
B, EEERRERRAC, JRAHE ARSI AT U SRAE A 5 1
BB I AT 4 ; NGUYEN 2057 T B s By R g 1k 5
FEREE SRR SR . DL EFgE R, 10 s B4R
BET A PEAG L F R R S P AT 2 (R B
(535, PR T X Al R 0T B 56 2R 1 B 241

AFFEIRIE T 6 Fhiek Pk O Vi S5 b A 5 i,
T AT [ R A T AT 2 R R €035 S T
JO ML B 22 S, SR VR R T IV R M, RS v SR T R,
WO T 5 FRE At

1 MR5ERZE

L1 #MR5IKF
THESSETENY . LLETEN . EOKTEN . SEIEN . BT
TERY . /NATERCRT & RIS R A IRA AL, A TR

(ISO/TR1027, Hvit, dtRTiRIUVEMRHA RAFD; B
TR SO A PR FD); 20 EORE R st H DRI A RS 7)) .
1.2 UFE5E%

TA.XTplus PP @EE SMS 2AF]); 101A HE4E
(F E R HEZ WAL A FR A FD); YXD-Z 202 #4645k
Bl AT IR ), EHET DC184 PDMS BB i (G e 77 2>
ril); TRB® BR/AY 3B BRI L& A WA (IR BT 52
B2 To
1.3 GFHME

TSI E BT IRAA B (ER STER 11, mm),
RN TR A R B TR S L (mem), 3 Bk
10%, #ZEWE 15%, 7K 37.5%, ZHELRA, Rk 180°C
&% 10 min, B4,
1.4 SEMREAYNE

SR FHSOGRLEE 43 A 13012100 12 B Aok A%
1.5 EMZ/EETEMNSEHNE

2 WX FE ] 2 PO ok U A 12 00 R i P /S
HEVEM O R, ELAEVEM N E PR 4,=632 nm, BHIEK
J,=463 nm, I HEVEM M E A 13=560 nm, S K
A4=735 nm,
1.6 HTFEEARTIFES T

BRI AL, hamAR o dEA AR
;MRS IR 25°C, NiAE 0.1%, % 0.1~20 Hz;
PR TR A0 BL10 g IRARIA 60%1 K Atk ; 354)
S BYYIER K 0.01~100 s
1.7 S FBI BN E

FH TA XTplus PHES TG TN, $EE PSO #153% . FT
M BB R e B0 E . TPA AR, IRFREE 25 mm;
MR 1.00 mm/s; MEKEEE 1.5 mm/s; RS S
1.5 mm/s; JEAE & 30%; fish71 5 g.
1.8 BHFHIEIL O B B RS

ST BT T AR RO R DE T N T S
B2:1, mm)BANURBE RS, ARSI 15 sGHE 1 o),
BERIAE/NT 2~5 mm BIREY . SR)5 PN Tk
TR IR A (B e SR A R A ) S MBS R LR 4:3), TR
AW IE 30 min J5 45

22 LIU 0N )5 ok FBE ML TS IS 86, (0
HPE R T — Bk e (polydimethylsiloxane, PDMS ) 2
BRES(HAZ N 6 mm), PDMS H Sylgard184 i B4 £
il % o e & ERY PDMS FEiRIRF, R EA R 6 mm 1)
BIFLIRAR 2 M 96 FLARMLIEFRAC NI . ¥4 Sylgard184 #fi
PSR B 0 A R R 10: (5B H) Y FL TR A -



%519 4]

ARMGIE, S5 AN [R] SR X G T 171 S 18 S5 44 14 522 )

6207

EBRRMEERMES TRIR G W R, 7E 80°C
WEFE R BEE 2 h, SR G BRI g e s R, B PDMS
LIRS, ¥ PDMS F RN TIHER IR 2 h DLE,
TE R, DAL O EIRE . B DL Bl IR S e
Y51 EAE PDMS RSN, W4F: SR 1 Hz
AT 2 N; PEFR: 60 1.
1.9 BEEFMN

22 JCE P A O SCHRPERICY, B 22 S0 e
KIR R (3 1), D25 IR CRESITER: BT bR dE 5 B
32 AVERE N BT U AN [a) A 0 05 3 95 i T DU 22 57
X FERG B8 PF 43 R 4 A T E o

F1 REESXNBERINFSR

Table 1 Sensory difference comparison test score table
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Fig.1 Effects of different starches on the dynamic rheological
modulus G’, G” and loss tangent of biscuit dough
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Fig.2 Effects of different starches on the apparent viscosity of
biscuit dough
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Table 3 Analysis of variance results of texture parameters of
different starch biscuits (n=3)
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Table 4 Analysis of variance of difference control test results (n=3)
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Table 5 Results of variance analysis of sensory evaluation of different starch biscuits (n=3)
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