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WE: DIRBEEE BART AN AN R, RATE S -BEH S IR R AT S &2 4 (AADF), iladH A
Z IR Box-Behnken BEI1Hf5E T AADF Mt AHRIN T 275, #t—8 i /NRIR N SR R5T T AADF R IR D)
W, GEREY, TEEREI (g:mL) 1 : 15, BBATIZE 350 W, A NE 50 min. T a-TEREETE 5.0% (L
HOKEARIE MR AR N FEE, TR MRIET 2R, AADF $2BURN 69.18%, 28 d 22 AADF Tl iR/l
TREIE], BRI E A (45K AADF 3 B4 200 mg/(kg-bw) ) SACEIXSIRA] (4508 B A FER K ) AR
i/ NEAR LG, 25 M BEE R 13.72% ., 1 IRBEHE PG 16.95%, IMLAR SH E A = &8 B L, &%
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Ultrasound-enzyme-assisted alkali method for extracting dietary fiber
from Auricularia auricula and its hypoglycemic effect on diabetic mice

YANG Fan', SUN Xiaofan', LI Dehai'*’, WANG Lu', WANG Nannan', WANG Peng’

(1. College of Life Sciences, Northeast Forestry University, Haerbin 150040, Heilongjiang, China; 2. Heilongjiang
Key Laboratory of Forest Food Resources Utilization, Haerbin 150040, Heilongjiang, China; 3. Huadi Computer Group
Co., Ltd., Beijing 100195, China )

Abstract: Taking Auricularia auricula residue powder after polysaccharides extracted as raw materials,
Auricularia auricula dietary fiber (AADF) was extracted by ultrasound-enzyme-assisted alkali method, and
the optimal extraction process was determined by single-factor experiments and Box-Behnken design. The
hypoglycemic effect of AADF was further explored by in vivo experiments in mice. The results showed that
the extraction rate of AADF reached 69.18% under the optimal process of material liquid ratio (g : mL) 1 :

15, ultrasonic power 350 W, ultrasonic time 50 min, and 5.0% a-amylase with high temperature resistance
(based on the mass of Auricularia auricula residue powder, the same below). Data from in vivo experiments
of diabetic mice with AADF intervention for 28 d indicated that, in comparison with those of the control
group treated with normal saline per day, the fasting blood glucose value of the group treated with high
dosage AADF [200 mg/(kg-bw) per day] decreased by 13.72%, oral glucose tolerance decreased by 16.95%,
the contents of total cholesterol and triglycerides in blood lipids were significantly reduced, and the levels
of high-density lipoprotein cholesterol and glutathione peroxidase in serum were increased. The activity of
catalase and succinate dehydrogenase in the liver was improved, which was similar to the physiological
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indexes of the model-positive group [metformin gavage amount of 100 mg/(kg-bw) per day].

Histopathological analysis of the liver also demonstrated that AADF showed a certain repair effect on liver

injury in diabetic mice.

Key words. Auricularia auricula; dietary fiber; process optimization; mice; hypoglycemic activity; modern

technology of Chinese medicine
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B — 5 BRI R, # BB (g @ mL )1 -
15 IMAZEBAR G FFLL 350 W DR A Ab B
50 min; $EH, AIA 5.0%GME ( LLEAF R
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R R T 225387 ( One-way ANOVA ) fifi 22 41
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2 HRSHE

21 BE-EHEBWEIRI AADF TZMHWk
2.1.1 BRI FE X AADF $2 BCE 150
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= AL BREF ] SO min Al o-TE Ry BRI IR 5.0%, %
SR L (g mL) XF AADF #EHECRAYE ), 45
UL 1.

80

AADFEUH/%
W N ~
(=) (=) S
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=)
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w
o

1:10 1:15 1:20 1:25 1:30
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B 1 BHEEXT AADF $2 BRI 2
Effect of material liquid ratio on AADF extraction
rate

Fig. 1

M1 AT LLE W, Bl R R 2 K,
AADF 2BCR B fFmintas . Hrbmth 1 :
15 i}, AADF 2 BCRB K, N 68.46%. 2RHE
Fead Rt FTIEY pH BT ARS8,
Wt %, &SRB 4 25K TR Ny T 0
Y, Ak /NN T RESE Y R RE BT R
fTLL 530 AADF $2BCR S B Hi AL, ik, JEekst
I BCRRE L 1 15,

2.1.2 # F AT E 3t AADF I 6%

PR 1.3 WAk, BERR (g s mL )1 ¢
15, A I 350 Wl a-FE M BEAS I 5.0%, %%¢
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70 -
.,\\°
@- 60 S
2 | *
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40
30 . . . .
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P2 s Ak BRI E] 6T AADF 4 HUR 520

Fig. 2 Effect of sonication time on AADF extraction rate
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Fig. 3 Effect of ultrasonic power on AADF extraction rate
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Fig. 4 Effect ofa-amylase addition on AADF extraction rate

MIE 4 TTLLE L, AADF #EUEME o-TE 8
IS0 B Y, TEREES NS R 5.0% 0 1k 3
R o HARSE B g, $RBCRR I E T
R, HR R OTRESE . BRI RS S T RO H AR
P RIVEM KR RREE , B /N T BB Rk
ok, (EAREYE CBUITE K, F:30 AADF $2H0%
N 24 o-TERYEEAS IR 5.0%0}, AADF $2H0R
e, N 66.37%;

2.2 MmN E R 4K S5 43 #T
2.2.1 Box-Behnken ¥ o204t L34 R

81 Design-Expert 8.0.0 #f4xt3% 1 dray %
PEAT I N T RS Ae AT, AR B EE TR R . Y=68.95—
0.46624+0.2513B+0.2325C-0.20504B8-0.29254C—
0.0825BC-2.28004°-3.4000B°—2.4600C° ( R*=0.9694 ),

F1 MRS B B

Table 1 Response surface experimental analysis and results
5 it {E SEbrE

j y BORIL,  o-TEMIBEES OB Y%

(g:ml) %  HE/W

1 -1 -1 0 1:10 4.0 350 63.32
2 1 -1 0 1:20 4.0 350 62.79
3 -1 1 0 1:10 6.0 350 64.16
4 1 1 0 1:20 6.0 350 62.81
5 -1 0 -1 1:10 5.0 300 64.23
6 1 0 -1 1:20 5.0 300 63.89
7 -1 0 1 1:10 5.0 400 65.12
8 1 0 1 1:20 5.0 400 63.61
9 0 -1 -1 1:15 4.0 300 63.54
10 0 1 -1 1:15 6.0 300 62.98
11 0 -1 1 1:15 4.0 400 63.03
12 0 1 1 1:15 6.0 400 63.77
13 0 0 0 1:15 5.0 350 68.69
14 0 0 0 1:15 5.0 350 68.24
15 0 0 0 1:15 5.0 350 68.72
16 0 0 0 1:15 5.0 350 68.76
17 0 0 0 1:15 5.0 350 68.83

222 WRAFRERIESR T E 5N
T EDEE RN 2 Fis.

w2 IrEMME

Table 2 Analysis of variance table

R EHFM AME ¥kF FE PE B
Model 109.9100 9  12.2100 449.60  <0.0001 o
A 1.7400 1 1.7400 64.02  <0.0001 o
B 0.5050 1 0.5050 18.59 0.0035 o
C 0.4325 1 0.4325 15.92 0.0053 o
AB 0.1681 1 0.1681  6.19 0.0417 *
AC 03422 1 03422 12.60 0.0094 o
BC 0.0272 1 0.0272  1.00 0.3501

A 21.8000 1  21.8000 802.6100 <0.0001 o
B 48.6900 1  48.6900 1792.400 <0.0001 o
c 254400 1 25.4400 936.5100 <0.0001 o
k2% 0.1901 7 0.0272

S 0.0618 3 0.0206  0.6424 0.6269
afiiR?:  0.1283 4 0.0321

ps¥ i 110.1000

e % BREFEE (P<0.05); “**" LREFWEE
(P<0.01), Fl,

FH2E 2 nl o, A P a2 (P<0.0001), H.
KA P=0.6269>0.05 N3, MFEREK (RP) K
0.9694, FIABAARERLY . THRAHK (CV)
K 3.69%, BARMEZRWI, S50 AT TR BE RO I BE 48
Fo B —RI A, B, C, ZIRWi 4>, B>, C* B
HIG AC X AADF $2 BUR 52 22 20 1 2 P< 0.01 );
L HIFAB X AADF $2BUR S0 22 5 1 2 P<0.05);
IZILRIXT T AADF £ B ) T {5 AN SEBR40L A B A

—
[=)}
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S, MNRZEEERERE, R LE
pSRTE N
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1:10 1:12 1:14 1:16 1:18 1:20
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V74 \ NNNNY
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Fig. 5 Response surface curves of the interaction between
matrial liquid ratio and a-amylase addition on
AADF extraction rate

MIE 6 "TLLEH, MENRELAE 1 14~1 : 16,
IR 340~360 WIEHEIY, BHEL 1: 14, B
)% 350 W X AADF 2 HCRA HEZZ M, R
HAEFW R, HRHR T N B2

MW 7 aTULEN, 16 a-TEREFRIE 5.0%~
5.5%. HFAEIE 340~360 W L IH N, o-TE K EETR I
#5.0%. HBAEYIHR 350 W X AADF $2 UK A &%
i, MHZEZRZEERARE,

IR %

1:10 1:12 1:14 1:16 1:18 1:20
A: B H/(g : mL)

70
68
= R
5 66 | AGEEIE S
@64
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400 ;120
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Fig. 6 Response surface curves of the interaction between
material liquid ratio and ultrasonic power on AADF
extraction rate
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Fig. 7 Response plots of the interaction between a-amylase
addition and ultrasonic power on AADF extraction
rate
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WA IRLE, SHERWERER “=2—/07 #mANER
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Table 3 Body mass indexes of mice in each group

5N P IV )R B e/ g

HEHH 144

HEHE 21d

HEB Y 28 d

HEEHE O0d HEHH 7d
AR v ) B 2 10 27.55+1.25% 28.76+2.21®
5 v 3 £ 40 10 25.27+2.70°¢ 26.6243.12%¢
HEE IR dE 2 10 25.25+2.51¢C 26.73+£2.81¢
LT BH: 21 10 24.73+2.16% 26.45+2.86C
Y IR 21 10 28.07+2.48* 27.45+2.34%8
=HA 15 26.18+1.42°8 32.97+2.56%
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44.65+2.06"

E: ARREFHIREREE (P<0.05); ARVNGFRFRIRZEREH (P<0.05), THE.
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/N (B S A1) (A B 2t IR T BRI
NI A4 (P<0.05 ), FEAY 5 41289 — I XUIK
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Fig. 8 Effect of AADF on blood glucose in mice
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Table 4 Effect of AADF on organ index in mice
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Table 5 Effects of AADF on blood lipids in mice
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