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Optimization of ultrasonic assisted extraction of phenolic compounds

from Lactarius hatsudake Tanaka
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Abstract; To develop the phenol resources in Lactarius hatsudake
Tanaka . solvent extraction with ultrasonic assisted was used. On the
basis of single factor test, the solvent, solvent concentration, liquid
ratio, ultrasonic time and extraction times were selected as optimum
conditions. The results showed that the optimum extraction
conditions were ethanol concentration of 56% , solid-liquid ratio of
1:25 (g/mL), extraction time of 80 min, and extract two times un-
der this condition. The result of ultrasonic assisted extraction is
1.05% , and the result is reliable.

Keywords: Lactarius hatsudake Tanaka; polyphenols; ultrasonic;

extraction technology
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1.3 REHE
1.3.1 FEdhEE FER VDT 5 F HEAR 5 4 BT S AR
2 IR AW o w) TTS WF 4 B i e 91 5 56 [ ) 7 4= )
i A /§ B . ( National
Information) BU4E 4 b % g 36 3F H Sy 20 2 % o
1.3.2 ZDyFRLAE A KSR AT T 20 FL s KR UE SR
Ja o 3 BUHCA UKAE A B E K PRI TR R 45 0K s R AR A
HHBETESRGE TRILT AT A FES R G TR
RPN HEAMEZSE 6 Pa, 4522/ 2 h [FRIV] &, &4
LR B J5 2t 80 H 5 M .
1.3.3 MBI R Folin-Ciocalteu b fa gttt 19,
FHBCE ¥ BRAE % B B i — & W BE )5 » 55 Folin-Ciocalteu
AR 2 h J5 L 7E 760 nm BRI I s R O AH . 45
A R o 4R LBl 5 Rl y =0.014 672 40.038 7,R* =
0.999 7, MW BREMRLLT A D A S, JERMEL S
A B 2 Y SR U R

$RIPCRAG 2 = 4R WY B it/ SR BUEURL B ¢))
1.3.4 HREF AR

(1) W70 e ok B R LT 2L R 1 g, 40 Bilin AR
] e BF (30% ., 50% ., 60% ., 70%, 80%, 90% , 100%) Hl g
20 mL, 25 T M $LHL 60 min, il A A [ ¥ B (30%,50% .
60% .70% ,80% ,90% ,100%) Z ¥ 20 mL, 2 & F # A 2 5
60 min,

(2) BHR LG AR I FL B R 1 g AR R Y 60 %%
2R (5,10,15,20,25,30 mL) , % i T A8 75 #2 ¢ 60 min,

(3) $RIUHT ] ARILLLIF LA R 1 g A 60 %0 & B
7 20 mL, % 5 T # 5 3 A A AR (20, 40, 60, 80, 100,
120 min) ,

&) FRBORBCRIAT A ZER AR 1 g A 602 B
W 20 mL, i T A 60 min, 43 HI42H 1,2,3.4 K,
1.3.5  ma i i3 SR Box-Behnken ¥ it . K 2 & 14
Ry 07 A SR = R 3R =K B R, X 32 BUI ] R LG
PRIBORVR B2 647 U0 Ak o by o 4 0 dee £ A% 1R O B TR L AT
HEE
2 RS0
2.1 BRARRKBERSIW
2.1.1  PRECE AR SR ORI f B L RO
TR FEE 1Y T VP 0 O X 13 2 ) B 1Y i RO T 3 T R L X
S T AN R R0 W S WA AN TR AR P AR S
CU3F LA HP 2SO A 1 AR DL SR R Y B HRUAS R 2s 4
A MRS R BRI AR T . X e
T WENATIERNREBEAME S S AEORZR
) B AR g KV T 7 (1 JHG 8 B 48 0 T 2 e B o e B
FOHAR M 22 5 K R A R 0T

ME FHER BRI A BOR AT W BB ok S > W, H &
Pt 55 P R f U S — R R A TG 5 0 N L OCR F 2 A R 4R
BB . 15 EEVRE by 50 % ~ 70 Yo I, 2 1 412 B o Bl 3k 3]
o E  BOE B O BEVR O 50 % ~70 %o AE it — i dk .

162

Center for Biotecnology

~ 45F
4.0

2
BN W
o

—_
W
T

. 2

=
(=}
T

RIS
Extraction yield/(m

)

(=]

4
W
T

L J
30 40 50 60 70 80 90 100
R
Solvent strength/%
Bl HEAsfaotilE EmRRARG YA

Figure 1

o
=)

Effects of solvents on the extraction of phenolics

from Lactarius deliciosus
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Figure 2

Effects of solid-liquid ratio on the extraction of

phenolics from Lactarius deliciosus
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Figure 3 Effects of extraction time on the extraction of phe-

nolics from Lactarius deliciosus
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Figure 4

phenolics from Lactarius deliciosus
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HRYEEELR 3 Ak &R L LB B & A S B (YD
Wit Box-Behnken i %6 . AR B 19 B R K AR B i3t
Wk 1.2,
2.2.1 ZWMEHJF R K T7 258 R M Design-Expert 8.0.6
Trial Xf X500 17 L0 R HAT DA 3 IG5 5]
Y=4.83 4+ 0.13A + 0. 30B — 0. 037C — 0. 089AB +
0.037AC—0.11BC—0.54A*—0.16 B2 —0.20C?, (2)
f 3 3 AL Z A P<<0.000 1, W ZBE R IR B %,
S — AT RLRL A B C7 X R B R 3 B AT X
I 5 A AR 3 5 | F (A8 DR /N T DL T % TR 3R 0 A T 4
R B9 52 M R MR K 2 B>A>C LT P=0.397 5>
0.05 , 7% B AL A0 350 I {8 5 552 B 158 22 {H 55 /0N » 7T DA SR i 40
HEL TR She HE ) 3 30 45
2.2.2  WARTEZE RN B 5 ) WA FE— 5 BT L
2URHIE LG — 2 B 22 B 4 B B SR O (R P SE S BETHE TR
R 5 X4 B JBCH ] — T 2 T 412 Tk 5 711) 1 DR T 8
Hy &l 6 Ca) W] 1, FE — 5 M TE L PN 2980 L — o 1, 2 1)
PRI W 2 vk B 4 RS TS R Y SRR R — s B
22 T i W3 B i 79) 2 0 X4 K.
iy & 7 Ca) WAL AE — s L A 2 SRR T — . 2
P 1 BB Sk o B IR A G 58 B TS R B s X B A — s i, 2 i 4R
B B 2 W R3S K5k BTHE R R
2.3 MU RBIE
% A Design-Expert 8.0.6 Trial, il i 1% & £2 BUE B & &

x1 MEELEEZEER

Response surface test factor level tables

CHpE/ %

Table 1

FY A BfjE]/min - B BHE EL (g/mL)

—1 60 1:15 50
0 80 1:20 60
1 100 1:25 70

S B X B I B SR 2 By #E AT A A L 15 B e AR SR A
CWEH B 56.33% R E 1 0 25 (g/mL) . 4% I A fH]
80.49 min JEH 2 K . KA 15 3 T IK $14.993 65 mg/g. K AE
FHAE B L2 S BT 4 SR 5620 R H
1:25 (g/mL) HREAE] 80 min 2 2 K.,

T i — 286 F Design-Expert 8.0.6 Trial # {445 H 11
Wl Y= 7 o 1) R A 1 o SR T B R e G S PR E AT 3 R BRIE 2 B
133 G 7 ¥ 15 4% 5.046 38 mg/g, 5 T TN {H 1% 22
1.05 %6 iF B 2 J5 A2 7] LA 2005 B R R B LA 1

R2 MEERBARRER

Table 2 Response surface test plan and results

e A B C Y/(mg-g
1 1 1 0 4.470
2 0 —1 1 4.298
3 1 —1 0 4.073
4 0 1 —1 4.862
5 —1 —1 0 3.612
6 0 1 1 4.692
7 1 0 1 4.149
8 0 —1 —1 4.032
9 0 0 0 4.721

10 0 0 0 4.817

11 0 0 0 4.898

12 1 0 —1 4.271

13 0 0 0 4.762

14 0 0 0 4.939

15 —1 0 1 3.835

16 —1 1 0 4.368

17 —1 0 —1 4.108

% 3 Box-Behnken i®I& F E 547’

Table 3 Results of regression analysis of Box-Behnken

R FIiAn AmE #r FAg PfH
IR 2543898 9 0.282 655 30.490 930 <C0.000 1

k:

A 0.135 080 1 0.135 080 14.571 450 0.006 6
B

0.706 242 1 0.706 242 76.184 590 <C0.000 1

C 0.011 245 1 0.011 245  1.213 022 0.307 2
AB 0.032 018 1 0.032 018  3.453 916 0.105 4
AC 0.005 622 1 0.005 622 0.606 511 0.461 6
BC 0.047 582 1 0.047 582 5.132 786 0.057 9

A? 1.220 655 1 1.220 655 131.675 900 <Z0.000 1

B? 0.105 646 1 0.105 646 11.396 420 0.011 8
C? 0.105 646 1 0.105 646 11.396 420 0.011 8
WM 0064891 7 oo009270
KT 0.031 658 3 0.010 553  1.270 158 0.397 5
R 0.033 233 4 0.008 308

Jas 2.608 789 16

f R?=0.975 1,R%adj=0.943 1,R?Pred=0.785 9,
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The influence of time and solid-liquid ratio on the content of polyphenol
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The influence of ethanol concentration and solid-liquid ratio on the content of polyphenol
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Figure 7 The influence of ethanol concentration and time on the content of polyphenol
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