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High-speed Shear-Ultrasonic Combination Extraction of Hypoglycemic
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Abstract: In this paper, a-glucosidase and a-amylase inhibition rate were used as indicators to optimize the process of high-speed
shear-ultrasonic combination with ethanol assisted extraction of hypoglycemic components from the fruits of Viburnum sargentii Koehne.
Regression coefficient and analysis showed that the regression model fitted the actual process well. Based on the results of response surface
methodology, the best extraction process parameters were ascertained as follows: the high speed shear dispersing emulsifier’ speed is 18000
r/min, the solid-liquid ratio is 1:19 (g/mL), the extraction temperature is 60 “C, the ultrasonic time is 40 min, shear cutting time is 120 s,
ultrasonic power is 270 W. Under these conditions, the comprehensive inhibition rate was (65.89+1.03)%, the a-glucosidase inhibition rate was
(72.11£0.86)%, and the a-amylase inhibition rate was (56.57+1.05)%.The ICs, were 0.844 mg/mL, and 1.422 mg/mL respectively. Comparing
enzyme inhibition rate, high-speed shear-ultrasonic combination was 11.39% (p<0.01) higher than the ultrasound method and 13.64% (p<0.01)
higher than the high-speed shear method.
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Fig.1 Effect of shearing speed on inhibition rate enzymes
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Table 1 The results of response surface optimization
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50 51.67 43.33 48.33
60 71.86 57.67 66.18
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60 55.34 35.97 47.59
70 57.25 4534 52.49
50 56.29 36.05 48.19
60 62.33 36.17 51.87
70 45.98 32.16 4045
50 60.67 38.15 51.66
70 58.33 49.69 54.86
60 70.78 57.25 65.37
60 54.34 41.67 49.27
60 69.67 55.77 64.11
60 68.26 59.14 64.61
50 57.34 48.32 53.73
70 65.34 41.36 55.75
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Table 2 Analysis of variance for quadric regression model

% E R 75 A B E ¥z F1& pfa BN
AR 948.91 9 105.43 37.73 <0.0001 o
A 121.68 1 121.68 43.54 0.0003 o
B 5.95 1 5.95 2.13 0.1878
C 0.34 1 0.34 0.12 0.7389
AB 13.07 1 13.07 4.68 0.0674
AC 34.99 1 34.99 12.52 0.0095 ok
BC 15.09 1 15.09 5.4 0.0531
A? 310.92 1 310.92 111.26 <0.0001 ok
B’ 116.2 1 116.2 41.58 0.0004 ok
c 254.74 1 254.74 91.16 <0.0001 ok
KE 19.56 7 2.79
PEDE 15.1 3 5.03 452 0.0897
Yhiz % 4.46 4 1.11
B o 968.48 16

i FRTARRE, p<0.05; ERTERMALRE, p<0.0l1.
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Fig.4 Response surface diagram and contour plots of
interaction effects of speed and solid-liquid ratio on the overall
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Fig.5 Response surface diagram and contour plots of
interaction effects of speed and temperature on the overall
inhibition rate
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Fig.6 Response surface diagram and contour plots of
interaction effects of solid-liquid ratio and temperature on
comprehensive inhibition rate
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Table 3 Effect of three extraction methods on enzyme inhibition rate

I X, 2 3 ik A5 ik Hik - A B
o-H) EHE BT H] /% 56.82+1.66° 60.52:£0.72° 72.11+0.86°
o BEIT B F /% 45.40+1.25° 45.48+1.09° 56.57+1.05°
AT HIE /% 52.25+0.96 54.50+0.75° 65.89+1.13

Z: RATF AR AT EAFALE (p>0.05), FEFERATEREE (p<0.05) FEAAETEFEEE (p<0.01).

161



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

1 3 BRI, s YY) A A U 3 SR
RIS oA BRI 2 o Ve DB DL
F LG R MR T (p<0.01) 0 AS[FIFREL
WaRr S G ET P S 3 B S C P a ek I H B NAN
N TR B ) A > B PR s B il B )
o EREBTY)-EE AR A 11.39%,
bt —EE B DA S 13.64%

2.5 ERIRIAM ICs 0y M E K HE R A

AT
251 FEk RARIA ICso 92
85 475
80 |- I
X 75F Ai—————= |
£ ) — leo 2
E 651 / Iss &
&= i x =
F sl 1 E
o501 145 F
% 45 A& * 740 '{E
Eowb O cemwmrmmnk 3 3
: - e 2% 130 °
s 35 —a—o-JERT D ] 26
30 425
25 1 1 1 1 1 1 1 1 1 1 20
0.0 04 08 12 1.6 2.0 2.4 28 32 3.6 4.0
Sk BRI / (mg/mL)

& 7 RERE AR BRI BRI 2= A 2200
Fig.7 Effect of different concentrations of extract on inhibition

rate enzymes

KA TERAFRATIRI 0 R

BEEERRE, I8 AN [RIVR B SRR B 22 . 45 5 an
Kl 7 B

FH IBM SPSS [B[H704r, 15 H 325 FHBI%T o-
TR R AR R 1R ICso 4 0.844 mg/mL, X a-VE
FARENHIE I 1Cso v 1.422 mg/mL. 3REEDEZEP0%}
LREAE ] 70% LB R, A AR 2 h 1542
VIR RERERG . 22 2P0, o-VER BRI R IK 1Cso 203
4 0.82 mg/mL. 0.84 mg/mL. 123 mg/mL. &2
XL LTEERNREL 1:60. REGEE 80 C. HEHUN
7] 3 h 264 T HOKERAREL, 15 RIFREWIN o- %0
HREHIHIE FI I ICso A 1.37 mg/mL, a-TERYBEHHI1F
FAT1 1Cso 7 2.45 mg/mL. SAHUEEFO ELRT AL, 1A
—MHEYTIRIE T, IR RS A — e e
MRS, Hosrid 8y U0 7 A U —Fhae A 2t
LI AR RSA ) T2 77
252 ik RARBA £ FH MRS SHT

KB AR A T 2RI I R s R,
F2 2% SCHRP 0 5 SRy vh R BE TR 0 T B
Boran: Tl 2. 2HE (LT, SERN S =,
BT M. M 4s RINE 4 Fon. R 4775, A5
B T) - 7 I A5 A B TV B B P XS R 2 996 33 R sz DA
BEW. BEIEMNEENE, ZHNERRZ.
RT3 R &35 SR SI o By 0 o7 T e A o T 1 3= 7%
YRR, THREA R 5 BN A SR 7, 7R
Z JERIH T

® 4 REMEEEMR S D
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