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Effects of hydrophilic colloids on the stability of orangejuice

YAO Sen’, WANG Liang, TONG Yan

(Key Laboratory of Food and Biological Engineering of Zhejiang Province, Hangzhou Wahaha Group Co., Ltd.,
Hangzhou 310018, China)

ABSTRACT: Objective To study the effects of hydrophilic colloids such as gellan gum, xanthan gum and sodium
alginate and etc. on the stability of 30% orange juice. Methods The significant factors that affected the stability of
orange juice were screened by the Ug(8®) uniform design, and then the Lo(3*) orthogonal design was used to further
optimize the best colloids compound. Results The colloids of sodium alginate, gellan gum, pectin and xanthan gum
had the most significant influence on orange juice precipitation, while guar gum, Arabic gum and carboxymethyl
cellulose sodium (CMC) had no significant effect. Meanwhile, gellan gum and xanthan gum were conducive to turbid
stability of orange juice, and xanthan gum and CMC could accelerate the flocculation of orange juice. The most
important factors that affected the stability of orange juice were sodium alginate and gellen gum, which could inhibit
precipitation and maintain turbid stability effectively when properly used. The main factor that accelerated
flocculation was xanthan gum, however, suitable pectin and sodium alginate could prevent the formation of
flocculation. Conclusion The orange juices had the best stability with minimum precipitation or flocculation, and
maximum turbid stability when adding 1.2%o sodium alginate, 0.32%o gellan gum and 0.8%o pectin, respectively. The
experiments conformed that under the best conditions, orange juice had good stability and no evident flocculation
with the precipitation stability of 98.52% and the turbid stability of 94.89%.
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Fz 2 BERIHRIEEEMKEN=2)

Table2 Factorsand levelsof uniform design experiment (n=2)

1 2 3 4 5 6 7 8

, Xi/% 0 0.06 0.12 0.18 0.24 0.30 0.36 0.42
, Xo/% 0 0.30 0.60 0.90 1.20 1.50 1.80 2.10
(PGA), X3/% 0 0.30 0.60 0.90 1.20 1.50 1.80 2.10
(CMC), X4/% 0 0.40 0.80 1.20 1.60 2.00 2.40 2.80
, Xs/% 0 0.30 0.60 0.90 1.20 1.50 1.80 2.10
, Xe/% 0 0.30 0.60 0.90 1.20 1.50 1.80 2.10
, X7/% 0 0.30 0.60 0.90 1.20 1.50 1.80 2.10
, Xs/% 0 0.06 0.12 0.18 0.24 0.30 0.36 0.42

) 5 , [12]
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( 2 ) 4
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Table3 Factorsand levels of orthogonal design experiment

Y:=1.072X,+0.144X,-0.109X;+0.175X5+0.279X,+98.928 (1)

1 2 3
» Xal%o 1.20 0.60 0 Y,=10.000X;+1.360X,+94.520 )
, Xi/%o 0.32 0.20 0
, Xs/%o 1.60 0.80 0 Y;=8.000X,-46.270X,+9.320X5-11.220X,+13.240X5+41.000Xg
+85.610 (3)
, Xo/ %o 0.80 0.40 0
(P<0.05),
P 5 5 ,
225 HBAE N . PGA
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., PGA , ;
s SAS Anova
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®4 BEOREEH 55 R(n=6)
Table4 Resultsof uniform design experiment (n=6)

Yi(%) Ya(%) Ys
X X X X X X XX
1 6 7 1 1 6 4 2 4 99.817+0.029 99.316+0.044 31.74943.415
2 1 5 4 8 1 3 3 3 99.167+0.058 95.417+0.792 11.848+0.319
3 7 6 6 4 2 2 8 6 100.000£0.000 99.843+0.250 35.97942.273
4 3 4 8 3 4 6 1 8 99.1500.150 96.289+1.006 84.58342.035
5 2 8 5 6 & 7 6 5 99.987+0.012 99.271+0.356 15.52142.366
6 s 2 7 5 71 1 4 1 99.533+0.058 97.090+0.277 96.203+1.386
7 4 3 3 2 3 8 71 2 99.717+0.029 97.862+0.257 71.062+2.846
8 8 1 2 71 5 5 5 7 99.953+0.006 99.258+0.233 95.531+0.813

®5 FRERVZEZENSHEZMURRE

Table5 Significant test of factor parametersin equations

(1 (2) (3)
t P t P t P
X 4.150 0.053 4.030 0.010 5.060 0.124
X, 3.060 0.092 2.740 0.041" -162.380 0.004""
X3 (PGA) -2.430 0.136 - - 35.560 0.018"
X4 (CMC) - - - - -58.100 0.011"
Xs 4.010 0.057 - - 54.930 0.012"
X - - - - - -
X 6.190 0.025" - - - -
Xs - - - - 31.120 0.020"
27 P<0.05, ;7 P<0.01,
100 ,
b S~ 2 355 ([ 3)
%0 | o - BT OS%EE K ( 3),
- 4
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20 1Y, = 6.75X,5X, - 56.25%, + 103 % < _ 32 HMETREMEERNESHAKENHBER
R =76.8% ~_ =
0 . L L L )E,
0 0.5 1 1.5 2 3
X, B JELBE (%0) g
: Lo(3% , (X7 (X))
1 (Xs) (X2)4 ,

Fig. 1 Quadratic fitting graph of xanthan gum effect on flocculation s
stability of orange juice 6
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Table6 Resultsof orthogonal design experiment (n=6)
/
Yi(%) Y2(%) Y;
X X Xs X
1 1 1 1 1 99.850+0.071 98.073+0.581 42.710 £3.833
2 1 2 2 2 99.838+0.018 86.267+0.477 64.890 £2.672
3 1 3 3 3 95.350+0.212 76.450+0. 356 65.422 £7.668
4 2 1 2 3 99.800+0.141 93.076+0.273 75.086 £7.192
5 2 2 3 1 97.250+0.354 80.875+0.497 6.443+2.040
6 2 3 1 2 93.100+0.566 77.582+0.378 57.234 +£3.160
7 3 1 3 2 99.750+0.212 82.959+0.463 31.539+2.177
8 3 2 1 3 97.300+0.424 79.900+0.803 77.588+3.659
9 3 3 2 1 92.600+0.566 78.263+0.023 21.82742.584
F7 BEMETREMZWEN S ES(F/P)
Table7 ANOVA analysis of effects of colloids on stability of orange juice (F/P)
Yl Y2 Y3
145.670/0.000" 496.390/0.000" 65.430/0.000"
(X7) 50.140/0.000" 288.910/0.000" 17.540/0.001"
X1) 509.040/0.000" 1341.990/0.000" 0.250/0.782
(Xs) 7.900/0.011" 267.300/0.000" 53.430/0.000"
X2) 15.600/0.001°" 87.370/0.000" 190.490/0.000"

*

P<0.05, ;

P<0.01,
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