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Effect of Two Types of Proso Millet and Konjac Glucomannan on the Sensory Quality of
Proso Millet Cake
WU Shu—qi'?, DUAN Jian—hua',SUO Hua-yi'*,SONG Jia—jia'?,ZHANG Yu'?, WANG Hong-wei'*"

(1. College of Food Science , Southwest University , Chongqging 400715, China ;2. National Demonstration Center
for Experimental Food Science and Technology Education (Southwest University ) , Chongqing 400715, China)
Abstract : Proso millet cakes were developed by adjusting the ratios of nonwaxy and waxy proso millet flour and
konjac glucomannan, and subjected to quantitative description analysis by a trained panel. For the analysis, ten
aroma terms, nine flavor terms, and ten texture terms for proso millet cake were developed. Two—way analysis of
variance and principal component analysis (PCA ) showed that the ratio of nonwaxy and waxy millet flour was the
most important factor that affected the aroma attributes of the cakes,including sweetness,baked,cooked
sesame , caramel , flavor attributes of caramel,texture attributes of moisture,roughness, springiness, hardness,
moisture absorption, adhesiveness to teeth,and cohesiveness of mass. The change in the ratio of konjac gluco—

mannan affected the sensory characteristic of density.
Key words: proso millet; konjac glucomannan;sensory characteristics;two—way analysis of variance ; principal

component analysis
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Table 1 Sample codes and addition levels of ingredients

mdis RS TR TR T L BRI/
a0 100:0 0
a3 100:0 3
a6 100:0 6
h0 67:33 0
b3 67:33 3
h6 67:33 6
c0 50:50 0
c3 50:50 3
c6 50:50 6
do 33:67 0
d3 33:67 3
de 33:67 6
e0 0:100 0
e3 0:100 3
e6 0:100 6
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Table 2 A lexicon to describe the sensory attributes of proso millet cake
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Continue table 2 A lexicon to describe the sensory attributes of proso millet cake
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Table 3 Two—way analysis of variance of aroma and flavour characteristics of proso millet cake

At Fedh L
i (ar) WL (ar) AR (ar) FEBEA (ar) FEBEBR ()
HE AR EETH I L 100:0 4.5+0.8° 5.0+1.4% 5.6+1.0° 4.1£0.7° 4.0+0.8"
67:33 44508 47£1.0™ 4.1£0.7" 4.1£0.7° 45+0.7"
50:50 45+1.00 5.4+0.8" 2.9+0.8° 4.2+0.9° 3.5+0.8"
33:67 3.8+0.9" 3.8+1.1" 2.5+0.9° 3.0£1.5" 3.7+0.9*
0:100 3.0£0.6" 3.5+0.9° 3.321.0" 3.2+1.0" 3.5+1.1%
Py 0.000 0.000 0.000 0.016 0.013
i m? 0.374 0.455 0.738 0.232 0.242
JHE N I i 0g 4.01.0 4.1+1.0" 3.5+1.3 3.620.9 3.6£1.1
3g 4.1+1.1 43+1.1" 3.8+1.2 3.7+13 4.0+0.8
6¢g 4.1x0.9 5.0+1.4° 3.7+1.7 3.8+1.1 4.0+0.8
Pfi 0.971 0.010 0.555 0.797 0.133
i m? 0.002 0.186 0.026 0.010 0.086
T R BE R0 0 L 5 2 P{E 0.536 0.028 0.008 0.951 0.024
W Z M 22 HARH i ? 0.135 0.302 0.351 0.055 0.309

TE RPN T a b AR FNMIKE N 0.05 B0 T 247 2 H LB RER . BUE P AR S A AR R A9 5 R 20 B0l W] 22 58 B35 B A A

[ A5 Bl M ] 22 5 2
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Table 4 Two—way analysis of variance of texture characteristics of proso millet cake
5 BES JRE R
FEG)  fAkEGQ) HREE(  dE() MR oK) FBE(D AR
KR BE T8 I i L 100:0  6.0+1.0 43+0.8"  6.8+1.8  3.8:0.9°  3.0+0.9°  51x06°  56:0.6°  5.7+0.8°
6733 55:1.2  45x0.8%  54x1.6"  32+12%  25+11%  49+1.1°  55:1.1°  5.1£1.0"
50:50 5.3+1.3 52409  53+1.0°  28+1.1% 23205 4414  48£13"  4.1£1.2
33:67  5.1%0.9 554120 52+0.8" 3.1:£0.9" 21209  3.6x1.1"  48:1.1"  4.1:0.8"
0:100  5.0%0.9 42+09" 6110 24209 1.840.5" 41207 42208  3.8x1.0'
P 0.128 0.002 0.001 0.012 0.013 0.004 0.006 0.000
i m? 0.144 0.310 0.331 0.243 0.242 0.283 0.270 0.401
JHE 2 FRE S o i 0g  5.5+0.8"  4.8+1.0 5.8+1.0 3.0+1.1 2.4+1.0 4.6+1.0 5.3+1.1 47+1.4
3g 4.9+1.0° 45+1.0 5.6+1.2 3.01.1 2.4+0.7 45+1.8 4.6£1.0 44511
6g 5.8+1.3 49+1.1 5.8+1.6 3.2+12 2.2+0.8 4212 5.0+1.1 4.6£1.1
P 0.017 0.329 0.794 0.872 0.647 0.341 0.114 0.562
i 0.165 0.048 0.010 0.006 0.019 0.047 0.092 0.025
B RGBE TR IR L S AR P{E 0.141 0.087 0.011 0.068 0.277 0.683 0.756 0.580
I 22 [ 22 BAEH Tt n? 0.226 0.251 0.340 0.263 0.186 0.112 0.099 0.129

TE:RTVNG T a b e BTERFIERT- 0.05 BT E0 T BEAT 25 LUALIA A . Bl kst R ) () 5 B B3 ) 2 S AN 3, Bl R

[7i B8y 5 Bl s Bt ] 2 S 3
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FE 5 AR (ar) VHERE AT (ar) VA KA (ar) R B
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(t) K (o) BB () S (O F 23 52 m (P<
0.05) i H., Bk 4 BE 1B L 491 (1 184 o, i (ar )
FPE (o) B RE (o) BRI Co) BT (O B PF43 i 3
B JUH S O PR BE TR A L 43 5 A 100:0
A1 0:100 B}, 2253 B3 (P<0.05). X5 55 WF o5
JIT e B A ROK v ) T VE A 2 BTG, R ) A
SRR/ N 25 AR o

B 2 (RIS I e PR A (ar) 85 B (O 10 552
M (P<0.05) o BifL B8 WS fin it (3, L B Car ) YT
AEEIN, S IE RIS A 0 g A1 6 g B, HERT A (ar )Y
25517 (P<0.05) o AP KR BEH53 JoT i LU 5 B (1)
PV AN 0 3, AR SE TR It i i s 2 b 255
M 5 (1) o 3% 5 R AR B oK 5 e 15 2 3R Y
TR A S RENS BAC35 T R A () A AS R AR PRI

BEAh R R 6 Ry 110 5 £ B R 2 e 1) % o
XA (ar) B RRA (ar) HERR () HLDRE B2 (1)
B RFEMNZHAEH(P<0.05). v LIE Y, B R R ek
7 R A AR HERRT LR B (ar ) B 5200 . o, i
AT BEPE ORI BE 4 A LU AL 7 (ar ) (R 52 1)
K R R BE 1A 5T o BRI 4 S R o 1) 58
HAEHREMR 2, B SR I fe M e/ REPE R
JEEFH3 I o EE IR 1 s R o o A B = R
i 19 58 AR AR 20 A R (ar) VEEBEBR () 7= 42

=2
)

EARIENTEZ )2

2.3 ERIHT
F A P RREAE L3R 5, 3 553 53 BT (principal

component analysis, PCA VEE SRR I 2 e LI 1

M AR ERTE 4

x5 EHSHFEE
Table 5 Eigenvalues of principle components
ES%y FIE(E DU/ % Ft kR %
PC1 12.24 42.20 42.20
PC2 433 14.94 57.14
PC3 2.73 9.41 66.54
PC4 1.95 6.73 73.27
PC5 1.69 5.83 79.11
PC6 1.36 4.67 83.78

n 5 s, ERO AR RIS AT
1) BT DTRRE R 57.14% . 1 6 A~ 7] DU RE A
AR 83.78% . KA I REMS AR RERE Al BV R P B 28 K
HBoHE R

W 1AL AR R 2 A TR — R B AL T
B RIRARER D R | FE S ERER
ER4 (ar) EH AT (ar) AT (ar) VAR (ar) EBEA
(ar) GEAEREREDGIR () IR () WA () JHIR () |
FRERE (o) it (o) B EE (1) JRoKYE (o) g (D2 1E
A FEsr 2 FLE ST (ar) ORI (1) 2 1EAH
I, HER (ORI, 3.c6.e6 BT G BREE
I JE AL B b3 0 PO T A — G IR H AR 3T [ a5 1
D o Horp b0 A B AW ACH: (o) g AT (o) B4
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Fig.1 The PCA map of proso millet cake
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