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Optimization for extraction process of yam polysaccharide
by using response surface methodology

ZHU Ai-shi, CHENG Zhong
(School of Biological and Chemical Engineering. Zhejiang University of Science and Technology.
Hangzhou 310023, China)

Abstract: The optimization experiment of active polysaccharide extraction of Chinese yam
was carried out, in which yam polysaccharide yield was taken as an index. Based on the single
factor experiments, a three-factor (extraction temperature, extraction time, material-water mass
ratio)-three-level experiment design has been developed by Box-Behnken central composite design
method. The yield of yam polysaccharide was used as the responsive values. The response surface
method was employed to analyze the results of experiments. Consequently, the optimized processing
parameters were determined, including extraction temperature of 71. 1 °C, extraction time of
4.12 h and material-water mass ratio of 23. 3. The theoretical yield of the yam polysaccharide
can reach 6. 846% and practical yield is 6. 75% under optimized conditions.

Key words: yam polysaccharide; extraction process; response surface methodology

K EER: 2010-08-05
ELTB: Wi AR IR (2007C21063)
EERA: B A966— L5 WivLEIN A, Bl i%, EENFE AOTRIESF 5T .



16 W VLB 2 B 2 4 5% 23 %

L1245 Z2 M2 F AT A8 1L 25 T BOE P A3 2 —  HEEA VF 200 R Y A BRI RE S L IS e A 1 R A
FEIRE BUMRT VRS B T AN B R I AR R AR A

FWIAE R R B2 3 VP AR I S50 SR P e i B R 4R v L 4 4 0 A0 SR R 7 Al B K 2 0 Lk T A
R PRS0 T 1025 2R3 O e 2020 M o B0 0K 25 8 T4k B A [ X A 3 B4 52 ) s B0 % IR
I, PRI B4 A i SCH 5 48T 4R G R A LI TR K A L (2% S K S TIAL B A Ll 24 TR L
G SCIA]) AR B B 2t TR 2R R T4k B8 ] 5 790 (e e P 01 D 25 X 45 230 2 i ) SRE il L 5 i 37 1 2 192 P T 4 B
25 Z AL T2 il ar 2R U PF S 15 R Z 8] AR L LUIARAS e L 19 T 2250 4w 2158

1 #H5RFE

1.1 FEERGRFIRAE
.11 3% RAH

W25k s 77 bRl g s 2 BT B 2 AR A RR A F AR
1.1.2 3K A

oK LBE JGK Bk IR L RE OE TR BRR LR = S ke AR YO AR,
1.1.3 SHLE

722F RUAL DL A0 600 B i R A 2 A BR S 7)), DK-S24 71 H BuE I 7K 7 88 (L IRERG 22 SE 36 3% 45 A R
3] . BS124S BUHL - RAF- (bt ZE 2 R SR R A FRA R RES2CS Jief% 78 &AL (L e A A A AR T
800B B L (LW 22 S RN A% ) \DHG-9123 A B e $AE T 8 XU T4 (LIRS S S0 B S A BR A 7DD o
1.2 ZBHER
1.2.1 L4 R s

i FTE R 50 CHET 4 h, B AR =R oK TR H
1.2.2 Lhzh 3 4Ee R IR

LUy 24 1 791 Ak 39 R0 7K 45 D7 9k ) SOk 9 ]
1.2.3 WEALRERENE R RIFEHSHE

Bl e R R B IR . S TAENZR MO 5 R E A CR AW T .

X=0.025 5Y—0.000 06

Cofr X 285 W 0 i Vi L g/ L3 Y — 485 nm bW 5 111 25 2205 1) o de ok 5 ARG 5 W 110 L Ll 25 2
SR LT AR

=\ \bji

_10mX
T M

Horprop— I 25 ZHE 007523 00 som— 4RI A 11 25 220 19 B & @5 X— ol WO O 8 0k I A4 14 L 245 22 0 14 o
WL g/ LM R 2y i . g

X100 %

2 #ERESW

PR 2R 5 AL I A5 SR L 4 O B L B HRU () R A RO S KT G i
H = R 2 £2 0 () 1 A R i B A B A 4 R Table 1 Codes and levels of factors chosen
60 °C .2 h.20. LR Box-Behnken Bt " LAY 2 o, BRI/ HRRITRL/D Ok 1
BRI H. CEHAATE 22 h, 42501 %, LR BURE . X_l X X
BRI AAH A IR RO A B XX M X i - . ,
CELPSE T SRS FIiRt/os L S

Y:ﬁo +,81 X, +32X2 +B5Xs +,812X1 X, +,813X1 X+
323X2X45+,811X%+,822X§ Jrﬁa%X% @y



5013 T b S 1 2 20 W PR MR 2 R T R Ak 17

2.1 MEELEREEMEGER
H Box-Behnken 1t 7 R G455 LK 2.
L I B T Design-Expert™ V36 2 945 X (D BT THLA S8 THRIA R
Y=—41.648 00+1.420 60X, —1.003 00X, +5.700 00X10 *X,+0.066 000X, X, —

2.600 00X107*X,;X,—0.028 000X,X,;—0.011 480X5—0. 368 00X%-+6.320 00X107*X? (2)
BB 2250 Fr WLk 3,
F2 AR AR x3 IRy 22508
Table 2 Experimental design and results Table 3 Analysis of variance for regression equation
REHe X X, Xy WREY/% pokd P AHE BHEM Fd Pr>F
1 —1 —1 0 8.86 X, 3.03 1 303 162.15 <0.000 1
2 1 —1 0 1.84
X, 1.71 1 1.71 91.71 <C0.000 1
3 —1 1 0 4.28
A . . 0 _— X, 0.43 1 0.43 23.18 0.001 9
5 —1 0 —1 4.04 X X> 0.11 1 0.11 5.84 0.046 4
6 1 0 —1 5.32 X X; 0.017 1 0.017 0.91 0.373 0
7 1 0 ! 1.76 XX,  0.020 1 0. 020 105  0.3395
8 1 0 1 5.78
X, X, 0.35 1 0.35 18. 59 0.003 5
9 0 —1 —1 4.38
, , Q 5
1o 0 ) . - 62 X, X, 0.036 1 0.036 1.91 0.209 5
1 0 1 1 4. 86 X, X, 0.11 1 0.11 5.63 0.049 4
12 0 1 1 5.82 I 0.11 3 0.035 5.55 0.065 7
13 0 0 0 5. 20 R 0.13 7 0.019
14 0 0 0 4.98 A7 5.79 9 0.64 34.47 <C0.000 1
15 0 0 0 5. 11 2% 0.025 4 6. 330X 10
16 0 0 0 5.10

B 5.92 16

17 0 0 0 5.13
T Pr>F {H AR /N 0. 05 356 B X Rz /) A1 28w oy {1 5% W) fb 3%

3 WoR AN FAEN 34,47, F> f,0,(9,4) =14, 66, Ul W] K A2 5 1 4 48 B 2 [A) 9 2 PR OC &R b &
51 6 PR] % i) 7 L ) 5 i A g ] B 0 R M 0GR 5 R AR 109 R AU ITAR /)N, 3R WY 320488 A X 1t 96 40 45 1 00 4
K PN RYE 28 SAS FRAFIE A 43 H ) T0I0A5 30 111 25 Z AR B A T 2500 R AR BUR B 711 °C L 42
HE ] 4,12 ho KL 230 3, FE A1 T - L 25 Z A BRIE 15 R 6. 846 %%,
2.2 ZE LB mEE S
PRAFHAD PR 3 AAE AT AR A5 B WS R 3R B H A2 B R4 5852 ma i — o0 RO B AN F
Y=—37.608 95+1.328 68X, —1.696 05X, +0. 066 000X, X, —

0.011 147X%—0. 334 74 X3 (3a)
Y=—45.939 47-+1.575 84X, —0. 042 553X, —2. 600 00X 10 °* X, X, —

0.011 674X%46.126 32X10 *X? (3b)
Y=-+1.65579+3.198 68X, —0.126 13X, —0. 028 000X, X; —

0.428 42X5+5.715 79X 10 * X3 (30)

P AH A0 T LA A 1) — 2 o 7 ol T P B G 25 e 2 TR o DA T T L 5 2 A PR 3R R G 5 A R ] ) A5 3 1Y
S I R BRI B KR E 4 T Y

(e U A e o 7 T b T B S e 2 P LR L

HII& Ta ATAL 7EK W) HE 20 [ € I - SR BGELEE 55~65 “C (JREURF[A] 1. 5~2. 5 h Prfe i i DX e il



18 LR 2 B A 4R %23 %

5 P BOE B B T 5 55 B A 1] 4 3880, A5 2R G BT T E G A ek 2% R B S R BUR 65 °C | FEHURT
6] 2.5 h i, JEHUE R K,

TR %
2.50 > K, 20
* [5.608 33
225 5
5500 1

4.530 83

JREU LY /h
(3]
S

1.75 {4,171 671

2.00
$RHE LY 175

57.50

1.50 . o
1.50755.00 JREGREX/C

55.00 57.50 60.00 62.50 65.00
SERHRLEEY,/C KL 20
(a) Y=/ (X,, X)RSE A S AR AT

R %

23.00 $EHUNTE)2 h

22.50

IKPILLX,
B
=

17.50

57.50

15.00 1750 50 .
IKBILX, 15.00755.00 SREGE X,/ C

55,00 57.50 60.00 62.50 65.00
IRBUEEX,/C FRHTE)2h
(b) Y=7(X,, XRS5 ZelE S AR IR

BE %

23.00 HEIGIECO C

22.50

20.00

KepLLX,

17.50

: 2.00
15.00 17.5 1.75 .
1.50 1.75 2.00 225 2.50 KLY, 15.001.50 PRI LY, /h

REURTELY/ REGRE 60T
(©) Y=/ (X,, X)H5 2k l&l SR H
B 1 KRRE RS0 L0 50 i i ] e H A5 w4k

Fig.1 Response surface plots and contour plots of yield of yam polysaccharide as function of different conditions
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