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Study on production technology and sensory texture evaluation
of inulin rice—cakes
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Abstract . Inulin was used to improve the texture properties and nutritional quality for rice-cakes.Single-factor and
orthogonal experiments were used to explore the effect of moisture content, ratio of the two rice flour, as well as
appropriate amount of inulin on sensory analysis and texture profile analysis ( TPA), and the further study was
conducted to investigate the correlation between sensory analysis and TPA.The results indicated that the optimal
conditions for these four parameters were 57.5% ,3:2(g/g) and 3%, respectively.It was found that there was a
closely correlative relationship between sensory evaluation and TPA indexs including hardness, cohesiveness and
chewiness, which suggested that TPA was an effective way to evaluate the quality of inulin rice-cakes.
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TE AT S LR AR S 220, SR G 2 (DP) Jy 2~100,
JE— MUK EIR G G e er 4 . 5 — e AR e R
ZOMEAR L, 200 5 i 2 dh v S A fE A L SR 1
PR, e Hon TVERE , i HL b T 39 08 2 A e 25 1 HE

5 B H#A:2014-10-11

AT LABE S A BB IR o e, T g B
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Table 2 Sensory evaluation standards of inulin rice—cakes
g OME o bR
MR bR ) i o >
i 20 B T 4l A A b Al A
- 15~20 43 9~15 43 9 SFATF
b NN Rk A BOR A
b it 20 15~20 43 9~15 4y 943
‘ MEL G-I [ 3 v MELIER I [ i 1< PEL B ] e 4
N Mg 20 15~20 43 9~15 4y 93U
s AR, HEE AR R RIS BRI o e Ui e N
AR 30 20~30 43 10~20 43 10 53 LIF
S2yp b 10 RIS, JCHR G , AR SRR S R e R B SRS S b ke ™
e 7~10 43 5~7 4 54T
TERIEZ — ez ANAHZ
Bi¥sS 10 81~100 4} 61~80 43 40~60 43

R IE A 52 50 T T 2k IR 9% 28 B8 KRS 1 e A T2 4%
fF  HE R BT ST T 3408 KRS BCE VT A 5 A T
i, ( Texture Profile Analysis, TPA) /G 48 Fr 2 [8] B AH
I, LA SR 26 08 K ORE I I 22 I A R BT ST A $2 1L
—EMZFHIRIE
1 #MRl57HE
1.1 HR5{EE

M CPRG A 20,468 =90% ) MK
JEA MR RS A JREKFIEEK P h oy ROV Ay
EHEVE R NS EEVER AR S Sigma 2S5 MRS LA
T AR E (S5em x3.5cm x 1.7cm)  HETS .

TA — XTplus B ¥ 4 L ¥ [E Stable Micro
Systems 23 7] ; V-1600 BUEEHNAT UL 00 08T B
F T RAUATA PR o
12 SKBHE
12,1 KA EEE U RS2 AR VE il =
SCHRC14 TAIL 1S ] Y5 5, SR XU K 6 Bk 4y
S0 S PP A KRy v A R RN S B TE Y R
1.2.2 RAEHIVEREEAR T 20 RESHIE T 2=
FZcmk[16 ], BAR T A RERAN T ¥ oK FURE K 7 18
J Ky, 3k 80 B 4 AE G, Wi B o 0 S5 AR S A . FR IR
— 5 1Y PSR SIS 36 T o B KKy (R BT iR Ol 25¢)
FEAEF A 20% EEPBEFILE & 1K K G 2
P p e 50 43 e FHASE 5L T Y, T30 78 4 v
K ZERE 15min, U A RORE 37 R ORI 47, BT
IEFRBE T I 2L, 5200 S5 50 25 R 0 2 o foe KR AE VR )
2 IR BT PEAT S 22,

1.2.3 KRG ife  SE80 4y HAH, K G &
MR 43 0 S oK By T B B 55% L 57.5% | 60%
62.5% 65% o 0B S & S oK M L BT B Y
20% KKK SHEORS L LE o 3:2, LAMBBAE %
EEARER , SLH AT =B

1.2.4 KB SREORBIIRE G Ntk dife S25e 43
ZH A SRR BT LU AR IR 43001 R 401 321 .3:2
3:3, Horb ARSI i S oK Ay BB AR Y 20% , A
IK A B R SR KA R 60% LA TPA &5 5y

252 s )

FEEARR , LY SPAT = IR BT HME

1.2.5 e ML SCE Sy DU, 458 us &
RS 5 R oK BB ) 1% 3% 5% 7% . Hoh
FA RS I SR KB A 5 0 1 20% , bR KRy S5 8 K
BT B SR 302, i A K I BB SR R B B TR &
60% , Lk TPA MK 4528 5 4848 bR, 250 AT =K
WP .

1.2.6 IEacsLEe b 7Eop N SIS Ay LAl I, %
FEINK i AR KK 5B KB T LU DA M 36 B S N & —
AR PEAT Ly (3*) IR LB, T 38 S50 N 3K 1%
BRI,

F1 ELERNFRFR

Table 1 Coded levels for independent variables used
in orthogonal array design
BES
A KEAKH; .
K *“H% Bk CARIR N
A S i) (%) (% ) =5
B ke
1 3:1 55 0
2 3:2 57.5 1
3 3:3 60 3 3

127 BEETEE  ZEMEKREL 098 PV 2 SR FH UK 1
Bri' . FHBE 16 B rE A (B sk &
THRE PGS RS IR T, X KOG (i BE B2 ORGP |
FELAEP ORORE XUBR 45 EA T IR R TP, B2 3% RIS PP I
BEML o A MRS 5 A5 507 25 P dse = o A AR 43 s
WOEEARN-YIME . PROTARUEILER 2,

1.2.8  JEMLSrHF SR TPA M3, 8 sk 1 5
o P/36 RS2 T S 2.0mm/s, 525G B Y
5.0mm/s, SEEG i E o 5.0mm/ s, JE4E A2 )8 30% |, i)
[IEIBE 10s, FEAF YR 2 W, 93 B k" . TPA
MAIRAG PO B4 S 50U T - 18 BE (Hardness ) Rl 2R 4
( Adhesiveness ) . 5 4 ( Springiness ) . Khi 1k
( Cohesiveness ) . FH I 1 ( Chewiness ) . [B] & {4

( Resilience) .
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Table 3  Effect of water amount on texture of rice—cakes
Ik (% ) <55 55 57.5 60 62.5 65
BAPBAE (em) 0 0 0 0 0.2 £0.05 0.5 £0.05
FHEE PR bR RO PR HIF I
Fed KM AT RAE T ) 1) 5 T
Table 4  Effect of rice powders ratio on texture of rice—cakes
Kb L B % (g) Hitk (g) NELEE () Il S A HE KR
4:1 984.80 +4.96* 963.30 +94.88" 920.73 +87.00" 0.32 +£0.00 0.96 +0.00 0.98 +0.10
3:1 1117.44 £19.39*  1085.44 +86.54" 103542 +74.92° 0.34 £0.00 0.95 £0.01 0.97 £0.06
3:2 1618.08 +18.69"  1489.35 +22.54"  1412.62 +10.73" 0.33 £0.01 0.95 £0.01 0.92 £0.02
3:3 1791.26 +119.60° 171192 +65.77° 1641.32 +80.18° 0.34 £0.00 0.96 +0.01 0.96 +0.03
TE AR NG RN 25 5 35, 38 5 Tl
FS ARG XS KR BAL (14 5 1]
Table 5 Effect of inulin amount on texture of rice—cakes
(% ) % (g) Ktk (g) ML (g) Ml S A M KR
1 1210.03 +161.46* 955.55 +118.45*  814.97 +145.04* 0.32 £0.00 0.85 +£0.05 0.80 +£0.02
3 1692.00 +78.88" 1422.12 +138.54" 1228.53 +222.44" 0.32 £0.01 0.86 +0.07 0.84 +£0.05
5 2217.01 £127.75° 2023.24 +109.81° 1912.11 £92.79° 0.34 £0.01 0.95 £0.00 091 £0.03
7 2429.50 £59.14°  2147.32 £96.30° 1967.47 +192.49° 0.34 £0.02 0.92 +0.05 0.88 +0.04

1.2.9 IBBARE AR MR RERE E SCY AP =
AR A B A I S A BAHT B R RS i B L e SR AT R
B b hy  BFGEELL Ah = h,—h, 2755, Ah(em) /0
5 57 B AT AIG
1.2.10 i mAb ¥ 55047 >R SPSS17.0 X 51 46 4%
LE R PEAT A SC S AT AR B,

2 ZBRESH
21 KMPEEEMINZEENSE

ZEME R Ry R TE R RN S B E M A Ay
SR 14.70% F1 85.30% 5 HF KK BB T M) A1 S 4% T
By S Ay R 2.28% 1 97.72%
2.2 JNIKEXTKE AR R0

H 2 3 T R AT A, MK &l 55% (57.5%
F1 60% Bst , il £ B KRG A H B B B4, i ik &
SH 62.5% F 65 % F K AL ) 52 AN [R] R 3 A 3 4, B
KRS R, BRAE PRI X, XfE LS | 5 R KRS B9 40 UL A
FU%, 7K < 57.5% B RBE 3R B 3UAS [R] A2 B8 1Y
FFRENG 7K 8 T 60% i oA H B ITF 24 B 42
I, 25 A 10 b BE AN SRR B P R A, S26 TP ik &
A de A3 L A5 >R 60%
2.3 K#Eb B3 K KE BT A B9 82 i

FH % 4 T BIE AT A0, B R Ky Lo A Y sl 20>, A
KoM EE B 3 T, o KA 14 ] 5 1 L 3P R Rl SR AR
AEFEASTCRE W, AE B B ORGP AN @ A AE 4:1 A 3+ 1
AR AN W 325 (p > 0.05) , Jm sk ) & W 25 | T} 3
(p <0.05) , XA g5 R AL P B85 TE M & B AR A
Koo BRAEAEMFIE R WY, R K 09 BLEE TR S i S0k
WRRE RS S E HEEVINER EARTEK T, kE
EeR i AR R ION R S Vg R IS EEb [ B - e
FELAEETE Y & L B 22 v, AT 5 SOK RS 19 5 bk AR

fiEE, TPA ) 2 D) 26 B A s B2 A 1 00 0L R P 45 8 b
Tt

ARSI R R KM 5 OREK Y BB R 401 B AR
ARG IR, MELOW R, eAh, TPA 3 4% SR 5%
B KRR SRR EL B 401 Fit 3:1 B, PRZH K AS
(] A4 A 252 5450/ o FLRIG KBS S5 88 K0 19 5] 33
Bsf, A S BRI B B ORK BT PR D Y 3 T
BRI, 2556 25 1 Rl AS B ST 4 2 B0 2 B 3 149 oK L
Lboh 3:2,
2.4 FHEERMEXTKFEREH R

rhER 5 Bdim el BnT 0, MR E N S 1% F
3% B, KKERORTE BE ORlP: R REL PR A9 TPA I (E AR
wWhnsg s B 5% f 7% By K kLG B W F B
(p <0.05) , HiXx — T K& & 5 35 5% 10 U8 i /= 22 1EAH
Ko MR IR — 2 E TR E] 5% 7% i, AR
AREZE(p >0.05) , WG IR ALE 1% F1 3% I, X
KL T S AE 5P Ol SR PRS2 AR /N s (B 2 3R i ik
F] 5% FN 7% B, KAKER 1 52 (B RN s SO & T

i T2 b B A AR I B9 S5 K M, S 3 B L — 2 B9
B IS A 5 S = Tl B 3 2 e 21 W O R 2 3
IR, 28 58 53— W 7K 82 I B B DX R 435 44, T A9y kT 1
FET RARGEH 22 A 2 | IR R i AR 7 ST A L )
SR AT R Kb PR R E O ) R B (R 2 A b
WSIEL PO Ak S 18 I, 24 04 43 (8] 9 AH B AR A R a i
TN, 4386 i g — R R B, D) AH 2 S8 BN 4G A
T A s PR G35 ), SKARE 0 ) 3 B Ay i B Rk 2
MHEPERY B Th . B, FEAS S S v, XS 35 B R 1k
3% B, OKORE B RE BE R BE | MEL I P P, IR G 2 R S
JINELTE 3% ZE A3 AIE S
25 IEXKIHLER

TE bR PN R S50 1y SRR b, RUERCE 4 b A
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Table 6  Orthogonal array design and texture results
BSES
i H A B C ffi i (H) Rt (G) REIEHE (C) BER(S)
1 1 1 1 3175.50 2801.21 2685.04 46.67 +1.53
2 1 2 2 1447.80 1368.57 1310.57 83.00 £2.65
3 1 3 3 2804.90 2565.71 2443.79 56.67 +2.08
4 2 1 2 2465.84 2382.59 2257.56 75.00 +3.00
5 2 2 3 2778.23 2520.38 2416.16 53.33 £3.06
6 2 3 1 1741.24 1699.24 1629.09 72.67 £2.52
7 3 1 3 3042.73 2614.23 226191 61.33 £3.21
8 3 2 1 3345.98 2451.76 1732.31 66.00 +3.61
9 3 3 2 2603.73 2065.67 1961.95 66.33 £1.53
HI1 2476.07 2894.69 2754.24
H2 2328.43 2524.00 2172.46
H3 2997.48 2383.29 2875.29
Ry 669.05 511.40 702.83
Gl 2245.16 2599.34 2317.40
G2 2200.74 2113.57 1938.94
G3 2377.22 2110.21 2566.77
R, 176.48 489.14 627.83
Cl1 2146.46 2401.50 2015.48
2 2100.94 1819.68 1843.36
C3 1985.39 2011.61 2373.95
R, 161.08 581.82 530.59
S1 59.00 61.00 55.67
S2 67.00 74.00 71.67
S3 64.67 55.67 63.33
Rs 8.00 18.33 16.00

TPA JU AR PR 2 R P R0 AL RS P S A S PR FE AR
XTFE MR BTG 1 3 AR 3R, 46 Ik & Rk 5
HH AR T Eb LA B 2 Bl I B 45, SR Ly (3%) IEAS 5K
BT KRG RIAE 09 T2 43647 T4k, IE3S 52
WP M AR ISR 6 iR

PR 6 v ML 25 43 Fr 45 S AT DL &k 3, 2
o X KA P A RS ORGP R e R D, T N K i RS
W] A 1 PEL WG o FH T B Al P R R g P 5 o
FA) i JOT 22 ] 52 4 A G , TR It AR 0 B 22 1) /N X 45 TR
FF KR BT AR 1 52 M HEA T R R HES AT LIS 3 - A R,
C>A>B R G KM ABC s HiPE,C>B > A,
I G5 ABL G I, B > C > A it
GEA N AB G BCE VP, B > C > A e & 4%
4 A,B,C, .

YT EE O P AN RE R X — 5T TPA $545, 7€ B,
N B, IXPAIKSE T S8 B 3RA5 B B (] 22 S )N, 1
W 57.5% F1 60% 147K 53-8 DN Ea Xk AKORE A B2 DRl 4 RO RH
WIS 22 580N . BRI, 275 TE RS 5256 TPA 30
ZEIR IR S T4l R i E LA & 55 R ALB, G,
BN SZ 56 A ARSIl E T 254642 K & 57.5%
Ay SR BONE L 322, 35S i 3%
2.6 KERMHYBREEMNIERS TPA f5irMHE X
%5 #

254 )

Pk 6 FIR 7 HhpOREE ORGP A ME R R A5 4 — 0
FEPRE AL D 5, ] SPSS17.0 SR BEATAH A S
oA, R UL 8. MAHSE R K E R LI L JERE
MEREES3 )5 TPA v B B2 FRG P P I35 FR7E0.01 1y 7K
VLA B ARG (p <0.01) , 5 AN TS FRTE 0.05 11
K- BFEASE(p <0.05) o BUEAEPES IS TPA vh
B R PR FITE R P I 48 AR T 0.01 B 7K - AR i 25 AH
K(p <0.01) B KPS TPA B BEFEFRTE 0.05 fY7K
PR EEARSE (p <0.05) s B IHE PE S5 TPA AR g e
IS PRTE 0.01 BY/K-F AR R AHS5E (p <0.01) , /&%
BOHEE S TPA AR R PR 0.05 f97K-F- B B35 A S5
(p <0.05) , 55 TPA fifi B 45 b5 JC .35 AH M o

8 OKEEEE I RS TPA S8FRBIAR S E B
Table 8 Correlation between sensory evaluation
and TPA of rice—cakes

T H R BERYE REHE
S FE (H) -0.921" -0.687 -0.589
K (G) -0.901 " -0.844"" -0.746 "
NE g (C) -0.748" -0.921*" -0.867 "

T 2 0.01 K (RUN) B A, * 78 0.05 ZK-F- (L
) b AR

PLTPA (9 3 A HEFRIE N (48 & x, BEF HE brrboxd
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Table 7 Orthogonal array design with sensory score

5 IR JECERPE SR N e KUk SEUf P BEIFT
1 10.00 9.33 10.00 10.00 7.33 46.67 +1.53°
2 19.00 19.33 18.00 19.00 7.67 83.00 £2.65*
3 9.67 10.00 9.00 18.33 9.67 56.67 +2.08™
4 15.00 14.67 15.67 19.67 10.00 75.00 £3.00*
5 9.33 8.67 9.00 19.00 7.33 53.33 +3.06"
6 16.00 16.00 15.67 15.00 10.00 72.67 £2.52"
7 10.33 10.00 11.33 18.33 10.67 61.33 £3.21"
8 10.00 15.67 16.00 15.33 9.00 66.00 +3.61'
9 12.67 13.33 13.00 18.33 9.00 66.33 +1.53¢

EARNG FRFRER R

N 3 g bn o N AZ 5y, E— 2B UE AT 35 25 [l U9 43
B, A8 e AR F AR R 3 /K F- 2 0.05, [al ) 53 Afr 45
RILF 9, IR AT LIE H, p {H (Sig) KN
0.01 . 8Py A B FIAE B2 JR PR M RO M L J8% P L g
PR IEL R 29 15 2 e 0 (01 U 7 A, JHG I 35 P 2 A 5
WKHAGAE X (p <0.01) . IrfRdE RE R 51
5124 0.847 ,0.713 .0.751 ,

RO OKKEMEVEE S B 2T 9 11350 B
Table 9  Regression model between sensory evaluation
and texture analysis of rice—cakes
i
KER FHR
fEEE(H) 0921 0.847
it (G) 0.844  0.713 0.004 y=-0.007x +28.064
THIEM(C)  0.867 0.751  0.002 y=-0.007x +26.705
Ty JERVEPRE SRR, x AU TR
DA BZE G AP 2R R A A
NIIWFFELE AR — 2, R UECE PFO 45 2R 5 U8R 7
Mras 2R Z AT R AFBOAR G E . ASHIF T T 39 B8 KRS
PR R R T IELER MR 45 TPA 8 A5 T PAAR 4 19 Sz ke
FORCE Ay, P25 TPA IR 25 08 KRS & B3P 19
— A 20T
3 i
T8 o L PR 2R R L B T S 6 o) A R K R 1 T A
TASAEIEAT TAUALIT Y, 13 B B AL T S8k
TR L 57.5% b KMy FURE KK 1) LE A5 322, 39 W 45
Jide 3% o AEME T DA TR Hl A 59 36 B KRS 7 i ik
H, EEERRE LS i, [6] B 3 BT 24 Bl A B T A i 2
REFFVE LAk, AR SC A 53 B 45 SR I 75 2 0 KKK 1Y) A
BE ORGP IR NG PE 25 TPA $5 45 0] LLAR - 1) Iz e H ek
B, BEBT TPA U320 2 35 W KK oty BT 11 A B — A
A %007
BEPE KRR B Foe R A SR TR T 3 W B 95 o i D3>
B DO REE IR A, DRt HEmT RAAE Sy — Fol o8 35 it B 1Y
PRI E S BEAT A 77 O % o AR WFFEFRAT B B9 MK AL T
LSRR XS T AR AR ™ N R L 2 S A i
s AR SR TSR w /NS R A T S R R A
FEAEAL AR AE T SRR B BRI 22 51, A e o

Sig A A

0.000 y=-0.005x +25.477

AT A BEAKRE R T A A2 7 I 7 T 75 ZEAR P8 S P
B O T T 2SR B tl .
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