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Adsorption Properties of Alpha Hydroxy Acids from Apricot Sauce

AISIKAER Ailati, HUANG Gui-dong, JI Zhong-wei, MAO Jian™®

(School of Food and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Apricot sauce has excellent nutritional value. However, the sale profit of apricot sauce is very low and its market
demand is unstable so that the export has to suffer restriction. To solve the problem of production and market, the adsorption
properties of alpha hydroxy acids (AHAs) from apricot sauce was investigated in the present study. The results showed that
ion exchange resin SQD56 was selected as the optimal resin among seven resins. The adsorption quantity reached as high as
up to (135.81 & 1.33) mg/g of SQD56 under the conditions of 16 g/L, 20 ‘C and 3 BV/h for sample solution concentration,
temperature and flow rate, respectively. Meanwhile, the optimal elution conditions were found to be 4%, 40 ‘C, 3 BV/h and
6 BV for ammonia concentration, temperature, flow rate and elution volume, respectively, resulting in a recovery of AHAs

of (76.52 £ 1.8)%. Most of the obtained AHAs belonged to the L-type class with malic acid, lactic acid and citric acid

accounting for 62.12%, 22.05% and 14.21% of the total amount, respectively.
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Table1l Adsorption and desorption capacity of various types of
ion exchange resin
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Fig.1  Effect of sample concentration on adsorption capacity
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Fig.2  Effect of temperature on adsorption capacity
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Fig.3  Breakthrough curves of ion exchange resin SQD56
at different flow rates
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Table2 Dynamic adsorption parameters and their coded levels for

orthogonal array design
K AR EE/(g/L) Bl J#/1C Cifitid/(BV/h)
1 8 20 1
2 16 30 2
3 24 40 3
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Table3 Orthogonal array design and results for optimization of the
dynamic adsorption parameters

R A B C DCEF) LB f/(mg/g)
1 1 1 1 1 100.59
2 1 2 2 2 94.89
3 1 3 3 3 99.39
4 2 1 3 2 136.43
5 2 2 1 3 130.29
6 2 3 2 1 128.01
7 3 1 2 3 111.29
8 3 2 3 1 122.99
9 3 3 1 2 97.48
k, 98.29 116.103 109.453
k, 131.577 116.057 111.397
ks 110.587 108.293 119.603
R 33.287 7.81 10.15
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Table4  Analysis of variance for the dynamic adsorption parameters
ASPE RSP IR df By FlH BEN
A 1699.790 2 849.895 19.606 *

B 121.268 2 60.634 1.399
C 174.148 2 87.074 2.009

Woeow P <005, ZERRE.

FESN AW I ZAF T, B AESQDS6 1 LW B+ 1y
WAL R RE, X shaSW M oA B, B
TR o 0T SRR RS I AT S AR ZE S BT R R RAELRT LA
A, SEWISQDSOM W B IR E ¥ PR 3% S U A

REOR S . . . BT ZESNIERN, PR
WL SQDSO M I Lt M bt 5 i 3 R WA (P<<0.05), WAL
RGO B W B E ) S AN 2 o JFARIR A /N IEFE
BAE T84 h4,C,8,, B EREBRE W 16g/L.
f£20°C\ W#3BV/he fEixm A FHATEE SR, W
JIg P B B 15 (135.8 1+ 1.33)mg/g
2.6 SQDS6M LML T 2 IR
2.6.1  BEMGF TR A SQDS 6 IS filt I BE 7 115 1
HUSQDSOM IEEEAT, KA S b 4 B4, 7K¥E,
EWRE30°C ., YERARISBY.. ME3BV/WEAE R, AR
TR FE DRI RO )5, 25 R a4 7R o
51
70

B
¥ sl
= 63
£

VB AR B %
4 FEHSIRBR BN RRBEBLRE S R

Fig.4  Effect of eluent concentration on desorption capacity
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Fig.5  Effect of temperature on desorption capacity
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Fig.6  Effect of flow rate on desorption capacity
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Fig.7  Effect of elution volume on desorption capacity
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Table5 Dynamic desorption parameters and their coded levels for
orthogonal array design
KT AVEBBRAARUN U % Bl C  CUitid/(BV/h) DUEBARYBY
1 3 20 2 5
4 30 3 6
3 5 40 4 7
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Table 6 Orthogonal array design and results for optimization of the
dynamic adsorption parameters
R 5 4 B C D V%
1 1 1 1 1 66.40
2 1 2 2 2 71.22
3 1 3 3 3 69.27
4 2 1 3 2 73.11
5 2 2 1 3 74.53
6 2 3 2 1 76.91
7 3 1 2 3 72.11
8 3 2 3 1 71.84
9 3 3 1 2 74.50
k, 68.963 70.540 71.810 71.717
k, 74.850 72.530 73.413 72.943
ks 72.817 73.560 71.407 71.970
R 5.887 3.020 2.153 1.226

KT SQDs6H e SRR NAIEZ AR I ZHHTR

Table7  Analysis of variance for the dynamic desorption parameters
i TR df ¥1J5 FI WFEE
A 53.635 2 26.818 21.315 *

B 14.141 2 7.071 5.620
C 6.760 2 3.380 2.687

W P <005, RRERDE.
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Table8 AHA composition and contents
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