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Formula optimization and stability of the mixed pulpy beverage of
sweet maize
LIU Juan, SHI Xiao—yuan, LI Xue—jiao, HAN Yong—bin"

(Key Laboratory of Food Processing and Quality Control, Ministry of Agriculture, Nanjing Agriculture University,
Nanjing 210095, China)

Abstract. The mixed pulpy syrup for direct consumption made from corn,carrot,yellow peach and apple juice
was studied. With D—optimal mixture design,the composite formula of the raw pulpy was determined. Fructose
syrup concentration and acid value were assessed by using the 7 degree scale method of the fuzzy
mathematics. Meanwhile,the stability of the mixed pulpy syrup was studied. The results showed that.it tasted
best when the pulpy syrup was mixed of 40.0% maize steep liquor,28.8% carrot puree,21.2% yellow peach
pulp and 10.0% apple juice under the condition of 3.0% concentration of fructose syrup and 4.3 pH value. The
stability of the mixed pulpy syrup of sweet maize was also investigated. The product showed the best stability
with 0.09% CMC,0.04% gellan gum and 0.04% xanthan gum.
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Table 1  Grading standards of sensory attributes
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Table 2 Mixed pulpy beverage of sweet maize mixing design

and response value

A B C D
BT FEEOKSE BAEY MR ORI SERRT
(mL) (mL) (mL) (mL)

2

EE T E
SEBRE TR

G

1 50 30 10 10 6.80  6.89
2 50 20 20 10 620  6.02
3 40 30 20 10 730 742
4 40 30 10 20 460  4.90
5 40 20 20 20 590 591
6 40 20 10 30 550 542
7 60 20 10 10 6.40  6.48
8 40 40 10 10 450 438
9 40 20 30 10 550  5.56
10 50 20 10 20 460  4.66
11 45 25 15 15 6.00 622
12 425 325 12.5 12.5 6.50  6.09
13 425 225 12.5 225 540 541
14 425 225 225 12.5 6.50  6.42
15 525 22.5 12.5 12.5 6.50  6.20
16 40 20 10 30 550 542
17 60 20 10 10 6.40  6.48
18 40 40 10 10 430 438
19 40 20 30 10 550  5.56
20 50 30 10 10 6.80  6.89
K3 TESME
Table 3 Analysis of variance
SO PR HlE ¥y FIH P1H
il 13.44 7 1.92 4396 0.0001%*
Syl 3.83 3 128 2922  0.0001%*
AB 3.03 1 3.03 6931 0.0001%*
AD 1.51 1 1.51  34.65 0.0001%*
BC 5.48 1 5.48  125.53  0.0001%*
CD 0.16 1 0.16 370 0.0785
k2 0.52 12 0.04
AU 0.50 7 0.07 18.01  0.0029
iRz 0.020 5 0
S 13.97 19

T #4P<0.01 6
UK AE PPN S R R B2 A 2 . T s xd
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Fig.1 Triangular surface for the effects of maize steep liquor,
carrot puree, yellow peach pulp
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Table 4  Date of organolpptic evaluation for different formula

of mixed pulpy beverage of sweet maize

RATHH VEIY g AR

SRS i (o) gi KR e (o

H
P gk

pH

1 0.8 390 33 14 23 420 59
2 0.8 4.00 3.6 15 2.3 430 6.3
3 0.8 4.10 4.1 16 3.0 390 4.7
4 0.8 420 4.6 17 3.0 4.00 5.3
5 0.8 430 4.8 18 3.0 4.10 6.1
6 1.5 390 43 19 3.0 420 6.3
7 1.5 4.00 4.4 20 3.0 430 6.9
8 1.5 4.10 4.7 21 3.8 390 5.1
9 1.5 420 49 22 3.8 4.00 4.8
10 1.5 430 5.1 23 3.8 4.10 52
11 2.3 390 45 24 3.8 420 5

12 23 4.00 5 25 3.8 430 5.1
13 2.3 4.10 5.8
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Table 5 Analysis of statistical date
VB TEI

GRAE{EL7N
JERES
HS
[ieiiIES
TR
s 0 5
2415 BURORI 027 1) ¢ R FERE -
0.1 0.1 02 05 0.1
0 02 02 04 02
R=| 0 0.1 03 04 02
0 0 02 06 02
0 0 05 03 02
A O H KX RFBE R MANY. HHY=XR=
(0.017; 0.099; 0.293; 0.492; 0.099) 73 F| [FI AR 5C 5 il
2 (B2 o BORIOC R VPN IR WEAE A 0.49215 , Xt B [T
TR 6.0 31X R SR I R B 4 3.0%, pH M 4.3
B, ARV S T 5 Be sz a1l
0.6
0.5
0.4
0.3 1
0.2 1
0.1+
0

co o —~w
©C O~ N = A

W N W
W o s R0
RN — |

Y{H

3 4 5 6 7
BRI
B2 VPRSI YA B ¢ & 2k
Fig.2 Blurred curve of Y and comment range
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Table 6 The stable effect of stabilizing agents on mixed pulpy

beverage of sweet maize

FRE AN (%)

LS <0.05 =0.05,<0.20 =0.20
BRI o2 Foek—  fak—
ZEA IR Nz e — ek

CMC 92 Foek—  fRwk—

JRRTIR DA = R AR E

95245 JOK B VA JN R AE25C F il 7d, Mg H AR
SR o HHERTHEATA Z2 53 B vl S, CMCX AL & ) AR
P S A e R, RS B DB S 657 KA FH A80CR B
/o CMCHY B X K & A AR DITE b K,
BEAS CMCES I 38, i B A5 9 10 AR DTTE
FFAR . HIEAT S 45 /AT Y SRR A4 & N
A;3B3C;(0.09% CMC+0.04%457% JKi+0.04% 5 J5 5D o
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Table 7  Effect of combinating stabilizing agents on the mixed

pulpy beverage of sweet maize

S RIPELTERMA R IB HRURC BARDLIER

(%) (%) (%) (%)
1 0.03 0.02 0.02  23.53:0.42
2 0.03 0.03 0.03  13.730.66
3 0.03 0.04 0.04  1321:0.14
4 0.06 0.02 0.03  10.00£0.78
5 0.06 0.03 0.04 0.00
6 0.06 0.04 0.02  9.2620.35
7 0.09 0.02 0.04  5.45:0.14
8 0.09 0.03 0.02  11.11z0.15
9 0.09 0.04 0.03 0.00
k, 16.823 12993 14.633
[ 6.420 8280  7.910
ks 5.520 7490  6.220
R 11.303 5503  8.413
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Fig.3 Result of demonstration tests on the stabilization of mixed

pulpy beverage of sweet maize
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Table 8  Physicochemical index of mixed pulpy beverage of

sweet maize

EFS R L R SRWIE bR
JIEHR %) (mPass)  [HEY % (mg/ml)  (mg/ml)

0 0.018+0.0012 7.23+0.058 46.65+0.95 52.80+1.31
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Fig.5 Effect of different pan—frying temperature and time on

the thiobarbituric acid value of steak
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