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HERRZE VRIS ER 0. 50 mL UK T 25 mL @4+,
A 1.50 mL DNS izt , #7K ¥ 5 min, [RERH Z =0, 0
IKREZEFEWE K A 510 nm Ah i 2 I 6 BE 5 -V B S L
0.50 mL2 B F 25 mL M8 45 #, A 0.15 mL
6 mol/L HCl, 87K % 20 min, Ja#E 312 =5, A 4 mol/L
NaOH ¥ 8 pH=9, 1 A 1. 50 mL DNS &5, 3 /K ¥
5 min, PREEEEI IR, INFRIBAKE R AW KA 510 nm
7 LGB 5 i P WK gt S SRR 43 O O B (L
BN R OG22, NAHE SR & &, D
HEAR O B C STIROGEE A EAT4 M R, 75 1]
97572 C=0. 09836A—9. 16297 X 10~* (+* =0. 9986) , 3 B
IR HEMAE 8~40 pg/mL YU 5L 2 RITH
R RN,

1.2.3 BAPRRE X S ER AL A A S pE
BUR R - HERRFRER 0. 5000 g Bl B8 7 44y, 4330
AZEIEIK 20 mL, 7 70°C, #8745 T 2R 180 W, 435Il 42 HX
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SRR R A AR AR 0. 5000 g KL 8 5 17,
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SR IR AR 0 AERRFRER 0. 5000 g T i) Bl il
K5 0 & IMAZEIEK 20 mL, 43578 75°C , #EH N
100.120.140.160.180 W 43 # $2BL 40 min, #}# HX}
B ILA 0 Z2 0 B EUSR A 5 1 - VE Ff FR BLO. 5000 g T
PEE B R R 5 4, He kbW LL 1 ¢ 20,1 ¢ 30,1 ¢ 40,
1:50.1¢ 60 g/mL 433 fin AZ&IEK, 7 75°C, A TR
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SEPRBOR , M 2 B 1L A YA A AR BUCR
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SR R 2L A MR BOUR M 2B N E, LR
BURNHERR 3% Ly (3) IERR R IATIE A LI, X R
HHATRAL S . R RAKFERE 1,

*1 EXEHREERGKE
Table 1  Factor and levels of orthogonal experiment
% Factor
K ARBURSE B 42 B [H] CHFR D R E
Level Extraction Extraction Ultrasonic Solid-liquid
temperature/ “C time/ min power/ W ratio/g « mL—1
1 70 30 140 1:40
2 75 40 160 1:50
3 80 50 180 1:60

L.2.5 hnpmEIBGRE B 6 A 10 mL A8, & A
0. 10 mL M2 , 45 A 0 A 0. 10 mg/mL #7 T 5
YEW 0.10.0. 20,0. 30,0. 40,0. 50 mL, Fi 30% 1 Z BB E
25 MER SR, iR R, BEBRE—BmE
B B 2B EUK 0. 50 mL 5 4,4 BII0A 0. 10 mL
HEPRER VS TR, WG B, B IR

2 HBREHSWH
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R T BRI IBUN ) K, B IR A& W R A —
FP 27 SRE , 3 U R G 3 TR R B LR TR B H
H BRI, 45 )5 Se R AR R AN EDY . RS HR X 40 min
o A RO 53 e B 3K B P4, S 2R AL B AR R R
F P 1 3 AR Bl 7 [ S SR IR Ry L LA
25 0l DA 440 JHO % S B R P B 2 XoF 2 MR Y 4 0 ) A
PROTT AR IR ] A 40 min, 2 B BRI H R ) 24
7 A R P B AR B P 2B SR IR AR
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Fig. 1 Effect of ultrasonic extraction time on extraction rate
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Fig. 2 Effect of ultrasonic extraction temperature on extraction rate
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Fig. 3 Effect of ultrasonic power on extraction rate
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BYIRSRECR R A T, (RS VA0 B B3 R, R ICR
WHG A, (E 2R L 12 50 g/mL J§ XFEA T R,
X AT AR FH T 7 3K B — R AR AR A 3 AT LA S Bt R e
*x2

FR UL o 56 A B B SR i 5 il L Y AR AR, $R B
W Z 5 BN A O 23 8RS R AR 5 e $R B
BOR . I 4R FT A, S50 & 2, Ut 2R
HARARG T BBV B0, WDRLRG B2 R ™ O BE 1, R B
SE4 T BRI LL B 3 A, 3R BROR  0m, 2ORE R EE O
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Fig. 4 Effect of solid-liquid rate on extraction rate
2.2 IERSLELER

H3R 2 AR 22531 R AT, B2 e 3 R 2 16 & W i B2 B
R AR ERINF 9 A>C>D>B, B4 B0k >
FE IR >R L > R BCA [] , $R BT 2 i SR AR A 1 R
AsB, G, Dy, BIRIURBE Jy 80°C , 4R Bt [H] 7 50 min, 7S
Th# 160 W, BHR LA 1 ¢ 50 g/mL,

MK 2 AT LUE e Bt = 2R i) 4 MRR
FEBEMEHED A . B>D>C> A, BV BUAT [a] >R b >
AR SRBRE., RERMAE I ABGD, AP
BB 75°C AREURE] 50 min A ZHER 160 W OB
1260 g/mlL,

EXKHWHER

Table 2 Results of orthogonal experiment
KBS A RBURE Extraction B R BuitE Extraction C iz ® Ultrasonic D B e Solid-liquid $EFR Extraction
Experiment temperature/ ‘C time/ min power/ W ratio/g « mL~1 rate/ %

No. WEREY 2 HERLEY 2 BRI EY 2 BRI EY 2 BRI EY EZ
1 1(70) 1(30) 1(140) 1(1 ¢ 40) 3.45 2.68
2 1 2(40) 2(160) 2(1 2 50) 3. 55 2. 66
3 1 3(50) 3(180) 3(1: 60) 3.51 2. 87
4 2(75) 1 2 3 3.72 2. 85
5 2 2 3 1 3.49 2. 69
6 2 3 1 2 3. 85 2.77
7 3(80) 1 3 2 3. 87 2.65
8 3 2 1 3 4,02 2.70
9 3 3 2 1 4. 06 2. 85
k1 3.50 2.74 3.68 2.73 3.77 2.72 3. 67 2.74

123 3. 69 2.77 3. 69 2.68 3.78 2.79 3.82 2. 69

k3 4.98 2.73 3.76 2.83 3.62 2.74 3.75 2.81

R 0.48 0. 04 0. 08 0.15 0.16 0. 07 0.15 0.12

2.3 HrikA%

BRI R AR RETZ
MR AB,CD,  RTEIEACSE R T RN, B I #5470 iE
. MEFRFREK 0.500 g T B AR 5 4, TEfRfE
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80°C B TIAR 160 WORHE L 1 ¢ 50 g/mL., 3 HAHIF
ST FATIE 5 WK AR ER 2 RSD 0 2.2%, 5%
ik EE R,

P BT 2 451 4R B R B 208 , P17 4R B 3 1Kk,
MAF R 5 8 3.07%.3.10%.3. 10 %, F- ¥ 15 3
1 3.09% , ULHHTEIXIRITE BN , 1L T 2 4.

2.4 JpRIE RS

A3 4 W] R 7 B BCE M2 A S 2 A i 3

7 96.96% (RSD=2. 3% ,n=>5), M3z E SR 5% [

ZEIRAIHT RN, AR X AR VAR 22 RSD Oy 2. 306, [ e R34
%1 96. 966 » BLH J7 15 A B0 O T FEHE

®3 BREENRIEXBRER (n=5)
Table 3 Experimental results verify of
ultrasonic assisted extraction (n=>5)
1 2 3 4 5 Sy
BBR/% 4.38 4.30 4. 40 4.34 4.42 4.36
RSD/ % 2.2

+Hr > —t ) J—
*4 R EPEMENLSWHMAREIRERLER (n=5)
Table 4 Recoveries of the measured results of flavonoids in gnaphalium affine (n="5)
ELiel 0 1 2 3 4 5
BT FRAEYVA W/ mL 0 0.10 0. 20 0. 30 0. 40 0. 50
TR A/ pg 75.75 85.93 91. 22 100. 17 113. 6 121. 34
Pk R pg - 85.75 95.75 105.75 115.75 125.75
[l R/ % — 100. 21 95. 26 94.72 98. 14 96. 49
-y B R/ % 96. 96
RSD/ % 2.3
x5 R B & HER AR E W E 45 R (n=5)
Table 5 Recoveries of the measured results of polysaccharides in gnaphalium affine (n=>5)
it P R R R R A PR R by i SR SR ST EORE BEREEWCR  BRERIER PR RSD
Reducing sugar Total sugar content in  Plus scalar Measured the amount of Measured the amount of Sugar recovery Total sugar Average /%
content in sample/mg sample/ mg /mg reducing sugar/mg total sugar/mg /% recovery/ % recovery/ % ’
0. 0838 0. 2977 0. 1006 0. 1831 0. 4005 98. 74 102. 2
0. 0838 0. 2977 0. 1006 0. 1837 0. 3996 99. 33 101.3 98. 08 0. 96
0. 0838 0. 2977 0. 1006 0. 1814 0. 4002 97.05 101. 9 101. 8 1.1
0. 0838 0. 2977 0. 1006 0. 1823 0. 4015 97. 94 103.2
0. 0838 0. 2977 0. 1006 0. 1817 0. 3987 97. 35 100. 4
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Study on Ultrasonic Extraction of Water-soluble Flavonoids and
Polysaccharides From Gnaphalium a f fine

YANG Gui-zhen,CHEN Wei-zhen, XIAN Cai-xia, HUANG Cui-rong
(Chemistry Science and Technology School,Zhanjiang Normal University,Zhanjiang , Guangdong 524048)

Abstract; Taking Gnaphalium af fine as material, through single factor test and orthogonal experiment, the optimum
conditions of ultrasonic extraction of the water-soluble flavonoids and polysaccharides in wild Gnaphalium a f fine D. Don
were studied. The results showed that the optimal techology for flavonoid were: extraction time was 50 min, extraction
temperature was 80°C ,extraction power was 160 W,solid-liquid ratio was 1 ¢ 50 g/mlL;the aptimal extraction techology
for polysaccha rides were:extraction time was 50 min, extraction temperature was 75°C , extraction power 160 W, solid-
liguid ratio 1 ¢ 60 g/mL. The method consumes less, fast and accurac, extraction yield of water-soluble flavonoids and
polysaccharide separately was 4. 36 % and 3. 09% from Gnaphalium af fine D. Don. The method of standard recovery rate
of flavonoids between 96. 96% ,and relative standard deviation RSD<C3% ; the standard recovery rate of reducing sugar
and total reducing sugar were 98. 08% and 101. 8%4 respetively.

Key words :Gnaphalium af fine D. Donj;ultrasonic extraction;flavonoids;polysaccharides
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