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Optimization of extraction conditions and antioxidant

activity of Curcuma Longa polysaccharides and

flavonoids by response surface-satisfaction function
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time and temperature were optimized by response surface-satis-
faction function with extraction rate of polysaccharide and fla-
vonoid from Curcuma Longa as response values. The results
showed that the optimum extraction conditions of C. Longa poly-
saccharide and flavonoids were as follows: water as extraction
solvent, ultrasonic temperature 50 “C, material-liquid ratio 1 :
22 (g/mL), ultrasound time 20 min. The extraction rate of poly-
saccharide and flavones were 1.01% and 0.23% respectively, and
the satisfactory degree is 0.823 7. The difference between the pre-
dicted value was very small, which showed that the extraction
process was reliable and feasible. The antioxidant activity test
showed that the maximum scavenging efficiency of polysaccharide
and flavones to DPPH free radical was (42.91 £ 0.54)% and
(65.46+ 0.38)% respectively, and the maximum free radical
scavenging rate to ABTS was (33.28 +0.69)% and (34.26 +
0.18) %, respectively. This indicated that they had obvious scav-
enging ability to these two kinds of free radicals, and the fla-
vonoids were stronger than the polysaccharides.

Keywords: Curcuma Longa; flavonoids; polysaccharides; ultra-

sound-assisted extraction; antioxidation
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2 5% % EXTRACTION & ACTIVITY
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Effect of different factors on the co-extraction rate of polysaccharides and flavonoids from Curcuma Longa

161



2 5% % EXTRACTION & ACTIVITY

22 VB AR 4 22 Wl R0 BT S 2 % 1 Dy < DAOK Ol 3R UV LR
W npmmse * Vi)l 20 (g/mL) # 7 B [A] 20 min, # =
B 50 °C,

22 ZEMESHEMEMERIZMNK

2.2.1 w545 % R4 Box-Benhnken H
DA BRIV R 45 A B R R e g A, IR AR 4
22 R B T R BB 1 Y R Ay e oz L 0 BORE VR L L MR S
Ao [) A 7 I B R TR 2R R AT = R 3R = KT 1% e N T 3 AT
I FRAE LR Lot S48 % 2,

B 2308 | 2020 F 12 A | RéSHUM

1L A5 TR 3 00 22 RIS <6 2 M 0 R 4 1 B Y R K
ANHR IR o 8 P IR B > VRO L > 7 )

2.2.3  WANLW AT A 2 AT 22 HAR 4 20 A T
LB 5 T B P I IR AR S R R T R R T
Wik 4 R AZ AL 218 45 o 4 0 s [ 9 0 W — % S
P FAS S35 5 B LG AR P IR 8] 52 4 1T f) it T 8 BE » 5t

x2 MWMEEXERITESER

Table 2 Design of response surface experiment scheme

. ZREPRI BRI W/
2.2.2 BIHFTBRMESL ST Z4 XE 2 #iT72TE KES A B v /% %
VA G A5 2] R [l 5 7 R -
D=0.80+0.055A —0.066B + 0.046C + 9.675E — : ’ ’ oo ot bz e
2 1 0 1 0.5414  0.2148  0.546 3
003AB—4.250E—003AC+0.048BC —0.28A% —0.089B* —
3 =1 0 1 07112  0.1025 04786
0.11C*, (5)
" o 4 0 1 -1 0.376 6 0.246 8  0.464 5
8.7050%)53!;;“;;;:&??2 ;;f' (;(24%&71;12214:;7 %iﬂ 50 —1 0 —1 0.296 7 0.0852  0.263 1
o ‘ o 6 1 1 0 0.4635  0.1917 04756
(1;0%2 8>O.(?5,ﬁ@hﬂ;@ﬂ%%;ﬁﬁ[&fﬁzﬁ&ﬁﬁlﬂﬁﬁz 7 0 0 0 11510 0.2003  0.835 3
SehR L2 OLI G R R AF AT DL 22 AR 4 20 2 0 0 . 07504 01919 0639 2
%ﬁm%%ﬂfiﬁ{z° ﬂﬁ?ﬁ( Rii: O"812 4’E”j%§ 0 —1 =1 09201 02203 07586
R LA fif R 8A1-24f “ﬂﬁ{% E‘J?{‘JC’*’%ﬂi%%*%E&ﬁ“ 10 0 0 0 0912 03141 0.8635
JEh . — YORC = UOT AT B RAT 5 34 - F A AT 1 —1 1 0 0.386 2 0.088 6  0.3130
*x1 BRBEZRKkTEE 12 0 0 0 0.9316  0.2233 0.7685
Table 1 Experimental factor level table 13 0 1 1 0.569 8 0.191 8  0.5384
K ARBREH (g/mL) B IS /min C R i /C 14 1 0o -1 0.272 6 0.194 4 0.347 8
—1 1:10 15 40 15 0 0 0 0.984 5 0.214 8 0.782 1
0 1:20 20 50 6 —1 —1 0 0.5698  0.0905  0.3987
1 1:30 25 60 17 1 -1 0 05324  0.1971  0.5226
x3 HESH
Table 3 Analysis of variance
e U Rl 1 HiEE ¥y F i P 1A I
LT 0.530 9 0.059 8.700 0.004 7 * %
A 0.024 1 0.024 3.540 0.102 0
B 0.035 1 0.035 5.110 0.048 3 *
C 0.017 1 0.017 2.490 0.158 3
AB 3.744E—004 1 3.744E—004 0.055 0.8213
AC 7.225E—005 1 7.225E—003 0.011 0.682 8
BC 9.341E—006 1 9.341E—006 1.370 0.279 7
A? 0.330 1 0.330 48.700 0.000 2 * %
B? 0.034 1 0.034 14,940 0.061 6
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Figure 2 The satisfaction of Curcuma Longa polysaccharides and flavonoids co-extraction with different factors
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Figure 3 The scavenging ability of Curcuma Longa polysaccharides, flavonoids and V¢ to different free radicals
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