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Fig.2 Effect of different starch materials on Qingtuan texture
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Table 1 Correlation coefficient between raw material,sensory score and Qingtuan quality

RNE| i 2 it i ML Mg BCE PR

Item Hardness Adhesiveness Springiness Chewiness Sensory score
¥ Kudzu flour 0.99 " —0.18 —0.52 0.06 —0.95°
21 %4} Sweet potato flour 0.96" —0.50 —0.58 —0.03 —0.91"
/N K Wheat flour 0.94°~ —0.50 —0.66 —0.19 —0.30
KKH Rice flour 0.99 " —0.82 0.30 0.66 0.72
J&E 4T Sensory score —0.338 —0.413 0.272 0.109 1.000

TE: 7T AE 0.01 K b OGS A 2 35 AH 5 5 78 0.05 JK P B GBI W2 35 A5 . Note: ™

is significantly correlated at the 0.01 level

(both sides); * is significantly correlated at the 0.05 level (both sides).

*x2

EMEEEEHAARMBEXESHT

Table 2 Correlation analysis between starch properties and Qingtuan quality

FhE Adhesiveness Pk Springiness PH @4 Chewiness

i H Item il B Hardness
HEETER / BIEH Amylose/total starch 0.503"
HEEVEN /S EEVE W Amylose/amylopectin 0.498 "

—0.459" —0.184 0.219

—0.468" —0.171 0.084
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Table 3 Factor level table
% K Level
Factor —2 -1 0 1 2
X, 10 15 20 25 30
X 5 10 15 20 25
X3 5 10 15 20 25
X 10 15 20 25 30

X1 X2 Xa X O30 B R KO AR L0 N2
B intE . Note: X1,X2,X3 and X indicate the addi-
tion amount of rice flour,kudzu flour,sweet potato flour,

and wheat flour respectively.

1) [0 09 75 A2 1 # 7 SR 55 . >R FH IR0 I 58 e 4%
A BT X 7 R AT Ak, X 3 4 S5 R
T8 vt Hr . T A5 8ECE P74 (V) 19 [1E 7 72 o
Y=71—1.06X,+0.3X,—2.10X,;+0.38X, +0.28X, X, —

277X, X5 —2.27X, X, +0.67X,X;—0.75X, X, +

162X, X, —0.28X,;, —1.20X 3, —0.79X 4, +0.11X,,

X LA E LS 85 B AT 7 2200 B . S5 R LR 5.

H S E PN B 22 0 B ATl F gy =13.401 94>
Foo (14,15) = 2,42, [0 5 J7 & (4 K 56 15 3 7 i) 2 %
AH O, 2 BH I 181 05 J7 B ASE AU J2 53 1, X [l U5 7 R A
WHH R BT B EHR L, 7 P=0.01 KB AEE
T ST Ak S B4 T 0 5 R A

Y=71—1.06X; —2.10X, —2.77X, X3 —
227X, X, +1.62X:X,—1.20X,,

T A ECE 4 5 KO By B AR B LD R L/
FEHBIA L RN 0.926 0, RIZEF A b 4 A4
PR 28 0 B PE A AR T 92,60 % .
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Table 4 Quadratic regression rotation combination ngk:g& ﬁ*ﬁ s ){T&J_ Hé% ? %EZZQﬂ(qZ s ’%{W\ﬁ% @J Xl

desi d test It o N =

R e e e Xo X X AN Y [0 09 7 R KK M A A8 o
5 5 BB (Y W y =
M CoXe xe x, BEWEOO oy 106X, —0.28X . B AR R R Y, —

Test number Sensory score
1 -1 1 1 1 64.00 7140.3X, — 1.20X .,  ZLE MR M Y, =71 —
: ) o 210X — 0. 79X, ANZE BY IR N AL Y, = 71 +

- D,
4 o 0o 0o -2 71.0 0.38X , 0. 11X, , AR a1 15 2R B4 %4 E 1) K/ mf
Z :; 3) ; 3) ;éig LA A RZ ORI 4 1 R o T 2 AT
7 1 1 -1 1 70.00 (XD)Z>RKB (X D>/NEMXD>ER (X,
; S DRER L, LA B 11 0 DL 46 e
10 0 0 0 0 71:00 H Design-Expert 8.0.6 B A BE XA R BCE T4y
E g (O) g g Zigg e N B AR T A B AR 17,100 (203883 5.0 %0 /)
13 1 -1 1 1 61:30 FH10.0% KKK 30.0 % . THE A B i BCE PES)
1 T H 9557, HEWULELDT AT 3 41T AT B A 2O
15 1 -1 -1 -1 73.62 . . . R
16 —1 -1 1 1 71.20 BIE-EYE R 90.5, 22 AR/, UL iz AR A 1A
17 —1 —1 —1 —1 69.00 ﬁ?j{‘o
18 0 2 0 0 66.30
19 0 0 0 0 71.00 “ SN
20 0 0 —2 0 73.10 3 -L-T e
21 1 -1 -1 1 70.50 S T .
99 o o o o 71.00 JBT A8 48 B X TR B P43 1Y 52 e /N U A
23 . §7.00 B B8 > b DL 5 R SER /R VE R IO 1L
24 -1 —1 1 1 76.75 e o, s
o o o 2 o 62.00 1B BB VE B / SCHE BE R 08 LA TT 43 A R VA 9 A
26 1 1 1 1 65.00 R (r = 0.503, P <T0.05), & (r = 0. 468,
27 2 0 0 0 68.50 . — Y y »e oz
2 S0 7000 P<C0.05) M RIEHE bR . WIG A Y DR R UL TEH
29 o 0 o 2 71,30 Y B X 6 8 T O 9 R W >
30 —1 1 —1 —1 67.00 s 5 Do W
T 8 = [m] & P => g 5 T R AR E 5E R SCRE T
x5 BEES(Y)REERFESW
Table 5 Variance analysis of sensory score (Y) experimental results
A5 5k IR -5 Fil 1 H B ¥75 F p
Variation source Square sum df Mean square
X1 26.839 1 26.839 11.014 0.004 7
X 2.148 1 2.148 0.881 0.362 7
X 105.920 1 105.920 43.469 <20.000 1
X 3.511 1 3.511 1.441 0.248 6
X1X: 1.254 1 1.254 0.515 0.484 1
X 1X3 122.770 1 122.770 50.380 <20.000 1
X1X4 82.446 1 82.446 33.834 <20.000 1
X2 X3 7.182 1 7.182 2.948 0.106 6
XXy 9.120 1 9.120 3.743 0.072 1
X3X, 41.990 1 41.990 17.232 0.000 9
X2 2.087 1 2.087 0.856 0.369 4
X 39.552 1 39.552 16.231 0.001 1
X3 17.046 1 17.046 6.995 0.018 4
X2 0.342 1 0.342 0.140 0.713 2
[ )9 Regression 157.210 14 32.658 13.402 <<0.000 1
F| 4> Remaining 36.552 15 2.437
KA Misfit 36.552 10 3.655
%% Error 0.000 5 0.000
JSF Sum 493.760 29
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Effects of starch raw materials on the qualities of Qingtuan

TANG Rongxue SONG Luging LI Ming RUAN Zheng

State Key Laboratory of Food Science and Technology/
College of Food Science and Technology . Nanchang University s Nanchang 330047 ,China

Abstract Qingtuan is a traditional glutinous rice product with problems of high viscosity and easy
collapse. The effects of adding four kinds of starch materials including pueraria,sweet potato, wheat and
rice on the sensory index and texture characteristics of Qingtuan were investigated. The Pearson method
was used to analyze the correlation between starch raw materials, texture indicators and the sensory
sense of Qingtuan. Then the second rotation orthogonal combination method was used to obtain the best
formula of Qingtuan. The results showed that effect of texture characteristics on the sensory score of
Qingtuan was in the order of adhesiveness™hardness™>springiness>>chewiness. The four kinds of starch
materials were significantly and positively correlated with the hardness index(P<C0.01).The ratio of am-
ylose/total starch and amylose/amylopectin could be used as a preferred index for evaluating Qingtuan
hardness (r=0.503, P <(0.05) and adhesiveness (+r =—10.468, P <(0.05). The best formula of Qingtuan
with the highest sensory score was 17.1% pueraria flour,5.0% sweet potato flour,10.0% wheat flour,
and 30.0% rice flour. Adding amylose-rich raw materials based on glutinous rice flour improved the sen-
sory quality of Qingtuan. It will provide further reference for developing Qingtuan.

Keywords Qingtuan; starch; gel property; sensory evaluation; texture index; glutinous rice prod-

ucts
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