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Optimization of extraction conditions of tamarind seed polysaccharide
by the response surface methodology
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Abstract: In order to improve the extraction yield of polysaccharide from tamarind seeds (TSP) and
decrease its protein mass fraction, the extraction conditions of raw material mesh, extraction pH, and
extraction temperature were optimized by using the response surface methodology and taking the
polysaccharide yield and protein mass fraction as two obtimization objectives. The resultant optimal
conditions for giving the highest polysaccharide yield and the lowest protein mass fraction were as
follows: the raw material mesh 118, extraction pH 3.06 and extraction temperature 90 °C. Under these
conditions, the theoretical maximal yield of TSP is 49.76%, and the minimal protein content is 1.00%.
The practical conditions based on the simulated optimal conditions were somewhat modified to the raw
material mesh 120, extraction pH 3.1 and extraction temperature 90 C. The actual value of
polysaccharide yield was 49.59%+0.36%, and that of protein mass fraction was 1.02%+0.05%, which

were highly consistent with the predicted value by the model. The results indicate that the optimization
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of extraction conditions is of practical significance and will provide a foundation for the pilot scale

production of TSP.

Keywords: tamarind seed polysaccharide; process optimization; response surface methodology;

polysaccharide yield; protein mass fraction
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Fig.1 Effect of different factors on the extraction yield and protein mass fraction of TSP

x1 MEESFEZESKE
Tab.1 Independent variables and levels for the response
surface design

7K
S G
-1 0 1
JFRHEEVE X, 30 120 160
$EH pH X, 25 3.5 45
RBGREE/ C X, 70 80 90

n =46.05+0.53A-2.08B+2.19C+
1.44AB—0.25AC - 0.48BC—

(2)
1.85A% +0.20B%-0.36C? + 1.44A*B

Lrp: A RIRER EEG BRREI pH; CFRoR
PEHUR B

Wi 3 s, BALAY P<0.000 1, FEW[EIH )5
B (2) W B3 . BERIRIE P R EL R, =0.973 0,
KU 97.30% rl HIZALRLRRE, 1 HA 2.70% o
VR, BIEUAE RR R=0.989 9, F ]Sz PR{E AN
RN AR S BT, e Yk L A R T R
SrHT B BT 2R IBCR . i PEATH, BRI pH
FER B2 X 22 W4 BCR i sE i i B 2, Rk B
KO Z R BCR R B3t P, &
PR 22 % 22 0 2 B3 109 52 i) T kR Oy i IR B A



176 o B TR 2 2 R

2020 4 5 42 &

®2 FEFERREBMESTARRER

Tab.2 Analysis scheme and results for the response surface
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Tab.4 Variance analysis variance for the fitted regression
model of protein mass fraction

BRI PR AmE HEx  FE PHE  BENE
B 366 11033 231.05 <0.0001  **
4 0022 1 0022 1564 00108 *
B 0018 1 0018 1267 00162 *
C  0.041 1 0.041 2823 0.0032 *
AB  0.084 1 0084 5846  0.0006 *
AC  0.006 4 1 0.0064 445 00887 -
BC  0.0072 1 00072 502 00751 -
A4 024 1 024 168.95 <0.0001 **
B 211 1 211 1466.18 <0.0001 **
023 1 023 157.88 <0.0001  **
4B 029 1 029 20342 <0.0001 **
AB' 0013 1 0013 890 00307 *

B2 7.192x10° 5 1.438x10° - - -

ST 4.512x10° 1 4.512x107 674  0.0604 N

42 0.002 68 4 0.0067 = = =
B 3.66 16 = = - -
R 09980 - - - = =
Ry 09937 S - - - -

HE: #2P<0.01 A i & *P<0.05 H i,



%2

AR, AF . W R TE LY BT SRR TS 177

BN AR 5 0 B 5 N R TR B R R
222 ZZHAERDH

B 2Ca) AT, BREGR BEARAZET, 18 2 Jsok
HA, 200546 O3 Bt 42 B pHL A e I 52 T v 1
oo [EEPEE pH, 2P HCRBE R H BN HE S
Je Tt E JE BEAK (P<0.05) . A 2(b) AT, HEHL
pH AAZEE, [E ok E A, 20 B8 B3R Bl £ O
R 2T Er R BE RO, 2
BB O B B 4 e s R AR, R 2(c)
LA, JEOREHBCRAREE, e SR BGRE, 2R
IR Bt 45 B pH A9 FRAR 2 TH i i a3 [ B
pH, 25 WH & O3 Bl B2 B B2 0% v 52 T v 1) e 3
(P<0.05).

B 2(d) AT, $RBOR BB, 8 ok
HAL, P o o B B B pH A RIS RS

S
=
b
&
A\
— |
=z = 160
450 —
4.00 S 128 a4
pH 330 3.00 o ey 96 HE/H

2.50 80
(a) FHCS pH HZZ HAE A SRR ICR I 20

oy
= 42,
g
® |
: y .
90 S g 144 160
80 L 112 g,
T T

(ONEE e SRER (IR 2 e E SN Al

PR PC 0250
(c) pH R 103 AR S IR 0

Thim s BE4R I pH, 4 5o i o B J5oR H
1442 0 S TH v A (P<0.05) o F & 2(e) AT,
PR pH AR, [E JsoRHE B, B BB AR
B 12 IO B2 0 T e S T S R A T E 4 IBCIR
JFE, 2 5o S AR R B B R SRR S
Frmre HE200 R, J5oRH BORAS I, [ 4
WO, A B o e o B B I pHL YRR IR 5B R AR
JETtE s [E S pH, 2R BT i o B 2 O
JERY T ST Ja R A
2.2.3 WAL BT A P 2 MR T2 AR
i 1 Design Expert 8.0.5 #X 145 H 22 M $1E BOR
AR v HLAR 5 BTt o BOM I B T2 T %6 .
etk ok E% 118 B, #2H pH 3.06,
PREURE 90 C, ¥ BT 2 W ORI IS(E R
49.76%, BT IS E R 1.00%. LISk

(d) A& pH (9SS E AR AT 5 e - A R )

1
) |

Pt bt ek e et
O—NWh

BB 0%

o902
YN

80 o506 112 Hayn

5 TR

ORI C 0250 %
() pH 5L (5 T P 26 1T B4 S B

2 AEENXEEANTEFSERNENEARRESHNZN

Fig.2 Influence of response surface plots of variable parameters on the TSP yield and protein mass fraction
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