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Optimization of two-stage foam separation of almond protein
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Abstract: In order to study the best process of extracting almond protein by foam separation method, the two stage foam
separation process of almond protein was established by Taguchi test design method on the basis of the effect of feed pH, feed
concentration , bubbling gas velocity and bubbling time on the separation effect of almond protein. The result showed that the
optimal parameters for two —stage foam separation were obtained as follows: Feed pH4.0, feed concentration was 6 g/L, gas
velocity was 400 ml/min, and bubble time was 10 min. Under these conditions, protein content was 75.23% , 84.71%
respectively and protein recovery rate was 79.48% ,71.19% respectively at the one and two—stage foam separation.The results
showed that the two—stage foam separation method could be used as a new method to separate almond protein.
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Table 2 The main composition of almond cake
gy HHM iz Ko K5y Zh
(%) 51.17 £0.38 6.96 +0.14 0.34 £0.05 431 +0.13 13.24 +0.18
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Fig.1 Determination of isoelectric point of almond protein

23 HERAXSBEHNRERERIRE

231 @it pH XA AT H IR o B AUR 12
W R RS RE B U TR S R AT ML R S B 1 de D 2R A
TV R G P o 28 M 7 90 R I IS8 1749 2 ThIDRY B2 | 53
PEFNF AR T o BEAR R TAT 5K T ] DASE sl IR i AR E
P, B FOVE TR AT LA o3 o ek i 4R 8 2 A B TR AH Tk
JEARMRAAR S o I 2 AT, FE A2 1 A
AEBI pHA AR PEAT B UL IR 53 25 45 2 11 7 4 (RS R A
FA B O fie O, T >4 pHL g 29 45 L e i, 1
B (DA I o 0 B0 R B, X Rl TR SR AR
RUAMA ZZ AL TR T BARBPIRAS . S T alife Ay
HH Bk PEEk pH 2 4 Sh L

90 190
80 180
%ﬁ 70 170 £
ﬁ;ﬂ 60 60 §
B 50 50
HO] e mAmE K 40

—o— b
20 FHRlEEs 150
20 20

3 4 6 7

5
HEEpH
B2 #ERE pH X EE LR 53 25 15
Fig2 Effects of pH on foam separation
2.3.2 el vk B A AT AR VTR GBS R 1 s
me 3 AT LAE Y BE A R AR B R R, AR TR
EOECTRE, B BRI, A A AR, itk
W BEREICRT , Yo IR )2 VIR = v B R 7 L+ f vp
TR MRS, AN G S A T R B RS S ANyt oK & 9, Tl

202 2018 51241

BEHER L D O TR o0 B 2 O A M IR R R
WL IR JZ 8] B A4 ety 1) Z2 0 IR 5 A 2 o BB =,
PR T RO B, AR P R AR B R G R
A ISR I BB R BRI IR R TR
T A e AN W A A 1 R B I 2 M TR S, [
B HEWR DR, YRR [R] B A e 5 1) 22 W L I 07 4 2%
JrE R A R T B E AR b A
B E  ER mCRm A, T alife R E AL K
PEPFUERIARIE 6 o/ L JHH .

90 - 290
80 4 180
<70 170 €
§E60- -60§
¥ 50 -50
i 40 —— EAR A 405

E %
w0l —o— I 130
20 , — 12
4 10

6 8
HERLR % (g/L)
B3 iRk R R 4 S A2

Fig.3 Effects of feed concentration on foam separation
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Fig4 Effects of gas velocity on foam separation

90 190

80 180
S — ¢ S
71 54/:;:\ . 1708
&6 =7 {60 %
@ 504 150 %
% —— 2 [l

30 130

20— ; ; ; —20

10 15 20 25 30
I 1) (min)

KIS S RLX IR 23 28 5
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Table 3 Optimization of foam separation process by Taguchi method
pn A . . p EOFGAEC  RAFMGE  RORRAE ROEEGE
(%) (%) TR L frilk Lt
1 1 1 1 1 75.23 +0.17 79.48 +0.21 37.53 38.01
2 1 2 2 2 62.25 +0.37 78.51 £0.31 35.88 37.9
3 1 3 3 3 56.08 +0.41 81.08 +£0.13 35.28 38.18
4 2 1 2 3 64.08 +0.26 74.64 £0.26 36.13 37.46
5 2 2 3 1 63.59 +0.33 74.79 £0.22 36.07 37.48
6 2 3 1 2 56.00 +0.43 60.11 £0.48 34.96 35.58
7 3 1 3 2 65.38 +0.24 61.08 +0.46 36.31 35.72
8 3 2 1 3 57.34 +0.41 53.05 £0.51 35.17 34.49
9 3 3 2 1 54.77 £0.55 38.37 £0.58 34.77 31.68
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Table 4 Results of two stage foam separation of almond protein

FEWFE(%) Jig i Ky iy EZii EH T BeR
— TR B 0.82 £0.05 0.47 £0.06 498 £0.12 3.82 £0.13 75.23 £0.17 79.48 +0.21
TR AR 0.23 £0.03 0.53 £0.05 52 £0.11 0.95 +0.09 84.71 £0.15 71.19 £0.23
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