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Effects of Different Colloids on the
Stability of Anthocyanins in Blackberry Juice
MAIRIYANGU Yasheng' , JIANG Yaoying” , LIU Xiaoli’, NURGUL Rahman' FAN Linlin>*

(1.College of Life Sciences, Xinjiang Normal University , Urumqi 830054 , China;
2.Institute of Agricultural Products Processing, Jiangsu Academy of Agricultural Sciences,Nanjing 210014, China)

Abstract: In this study, the effects of different colloids ( xanthan gum, pectin, CMC, sodium alginate and chitosan) on the
stability of anthocyanin from blackberry juice during processing and storage were investigated by measuring the pH values,
color, anthocyanin contents and rheological properties.The results demonstrated that the degradation rates of blackberry juice
anthocyanins were decreased with the addition of xanthan gum, pectin, CMC, sodium alginate and chitosan at a certain
concentration ( less than 0.075% ).Therein the color and stability were obviously enhanced with 0.05% CMC or 0.10% xanthan
addition,which was confirmed by the lowest AE value and lower degradation rate. The rheology results showed that the
viscosities and storage modulus of juices were increased in the presence of CMC or xanthan. Additionally, some sheet and
porous structures were observed by SEM, suggesting the co — pigmentations between anthocyanins and colloids, which
consequently resulted in the deduced molecular movement and the enhanced stability of anthocyanins.It is noted that CMC or
xanthan is one of the best co—pigments for blackberry anthocyanins.
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Fig.2 Effects of colloids and its concentrations on pH values of blackberry juice
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Fig.3

Effects of colloid concentrations on the anthocyanin content in blackberry juice during storage
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Table 1  Effects of colloid concentrations on anthocyanin degradation rate in blackberry juice during storage( % )
JEAA U E (% )
ek fifRL ] 0 0.05 0.075 0.10 0.15 0.20
()
CMC 1 10.11 +1.21 18.89 +2.1 27.22 +0.36 2479 +2.31 39.54 +4.13 46.24 £0.65
2 42.50 £0.56 34.62 +1.87 4197 £0.45 46.52 +2.12 5422 +3.38 59.39 £0.36
3 46.00 +£2.11 4198 £1.46 4523 £1.43 49.29 £2.21 59.19 +10.67 64.39 +0.66
P 1 18.32 £2.06 20.45 £9.65 20.87 +£5.65 23.33 £5.09 28.30 £2.12 36.73 £2.34
2 39.39 £0.54 35.76 £2.45 37.25 £0.77 40.76 +1.21 45.89 +2.21 51.13 £0.35
3 4373 £2.25 42.11 £0.98 4471 £1.20 46.14 £2.10 50.92 £0.32 58.35 +2.16
T P TR N 1 26.54 £0.17 3499 £7.17 37.63 £0.95 28.91 +8.69 27.96 £10.34 4271 £1.07
2 50.46 +1.45 46.98 +1.48 48.78 +1.34 50.51 +1.44 53.07 +2.98 58.28 +2.54
3 54.03 £0.56 47.04 £1.67 49.34 £1.45 5225 +2.22 53.85 +1.07 61.79 +1.80
TR 1 1643 +1.12 18.28 +2.76 19.66 £3.45 21.58 +3.67 28.67 £0.78 36.86 +2.45
2 27.88 £0.57 25.16 £0.45 26.59 +2.67 30.26 +4.32 34.05 +6.89 40.65 £2.39
3 44.09 +1.05 39.10 £5.77 43.75 +8.22 45.67 +1.98 49.13 +6.43 5223 £5.26
HIER 1 3285 +1.34 2541 +£5.35 28.87 +0.79 3148 +6.24 41.07 £5.96 42775 £2.34
2 4593 +1.67 27.98 £0.46 31.66 +4.89 36.08 £9.25 46.25 £3.20 48.51 +8.91
3 67.95 £2.34 38.53 £3.22 52.90 +3.68 46.73 £2.90 56.50 +2.59 59.16 +8.33
T o BRI R R 25 AE AR iR /IS, 535120 16.42 +2.05

23 EFERET8ESW

(ERE SR v RN el S SR (= T
S b 3k s A e JRE Ko A £ B e B4 B T 45 SR, XA
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TR A T REA# 5 B 25 20 D e vk S R 19 n , 222 AE (i
SRR (P <0.05) ,{H 24y 155 0.10% B}, AE K
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NS R R NP P o S S .ol R 2 N 1 9 Bl 9 [ A
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JEHASY 324 7.18 £0.20 F19.97 +0.18, i Z 1% HiAfth
AEAR S B AR R (P <0.05) AT 0L, Lk BE R, 2R
VAR 2R A0 Al R 18] 9 8 VR e R RR e, R — 2 U
CMC X R A RO E R Y EH . Rl
PISR T AL T AU B ff S AN S i o AR SZ56 T LA
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Table 2 Color changes of blackberry juice with different concentrations of xanthan gum during storage

i JRE s i) e e B
() - L b AE®
AL 20.21 £0.02 4532 £0.25 30.42 +0.09
1 0% 30.62 +0.49° 52.41 +0.79* 41.18 £1.07* 10.89 +1.30°
0.05% 25.60 +0.09° 45.57 £0.18° 33.24 £0.19° 13.25 £0.20*
0.075% 28.72 +0.13" 48.32 +0.05" 3530 £0.17" 12.15 £0.19"
0.10% 27.34 +£5.60* 49.43 +0.63" 35.93 +0.37" 11.08 £2.49°
2 0% 28.52 +0.17" 40.17 +0.68" 19.46 +1.70" 21.34 £1.56°
0.05% 16.85 +1.58" 29.29 +1.43" 14.02 +1.08° 29.57 +1.83"
0.075% 20.74 £2.39° 32.16 £2.22° 15.72 £1.93¢ 26.33 £2.68"
0.10% 34.87 +2.70° 47.45 £3.03" 32.45 £3.13" 16.42 £2.05*
3 0% 39.94 +0.34* 27.95 £1.72" 13.58 £2.73" 43.14 +2.81°
0.05% 14.67 +1.39° 25.57 £0.72" 8.37 £0.25" 44.04 £0.66"
0.075% 18.81 +2.25° 28.48 +1.85" 10.36 +1.16" 40.37 £2.19"
0.10% 3331 £1.97" 43.08 +1.63" 27.03 +0.21° 22.48 +0.32°

VE « [ AR DA [ e A e o2 Ak X L, AN TR) S 3278 22 57 i 2 (P < 0.05) 536 3 [+l
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Table 3 Color changes of blackberry juice with different concentrations of CMC during storage
ﬁ%a@iﬁﬁlﬂ ek e : : @R : :
() L a b AE

MR 2321 £0.33 54.01 £0.45 42.12 +0.17

1 0% 27.74 +£0.14° 52.66 +0.19° 4341 +0.35° 491 +0.15"

0.05% 27.38 +0.10" 51.96 +0.03" 42.88 +0.08" 4.89 +0.89"

0.075% 27.85 £0.06* 51.42 +0.07" 42.55 +0.09* 533 £0.02"

0.10% 28.52 +0.17° 51.23 £0.19" 4245 +0.34° 6.01 £0.11*

2 0% 26.81 +0.09° 47.89 £1.10° 4478 £0.09" 7.99 +0.35°

0.05% 26.79 +0.93* 52.17 £0.22° 46.18 +1.01° 7.18 £0.20"

0.075% 27.03 +0.35" 51.89 +£0.53° 46.60 +0.20* 7.70 £0.23*
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