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KT FRRE O a-iiyBade -8 BHAZF I H FHARIPF 30 /52, AT WD bt &, 24 AR AT
D AEEM. R RAERBREEA: ik 1116 gmL, BE 41 C. B 124 min, LERRE A 36.75%+0.31%,
7% 0.70%+0.04%, %5 85.72%+0.47%, 4G R E G L HHIRAN CEAMNF— 2%, ®ERN 9327%, FF
# 0.20%+0.01%, F% & pl=5.6, 2 FEH 22kDa £ . FREREOXNAMEGPFHEREEQREFLEZTHAR
F, 2 o-i A EERY 1Cs, A 0.75£0.10 mg/mL, X a-#) H4EH 84 IC5, A (2.09£0.19) mg/mL, @ T F Pz o-iT
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Extraction, Purification of Taro Globulin and Its Inhibitory Activity
on a-Amylase and a-Glucosidase
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Abstract: Objective: Exploring taro globulin regulating activity in vitro. Methods: Taro globulin was extracted by
phosphate buffer. The effects of solid-liquid ratio, temperature, time and times on protein extraction were investigated with
protein extraction rate as an index. Based on the test, response surface methodology was used to optimize the extraction
process. The crude protein was purified by DEAE-52 ion cellulose column chromatography. The purity of purified globulin
was detected by high performance liquid chromatography, and its isoelectric point and molecular weight were determined.
The inhibitory activity and inhibition kinetics of taro globulin on o -amylase and a-glucosidase were studied, and acarbose
was used as positive control to evaluate globulin activity of regulating blood glucose in vitro. Results: The optimum
extraction conditions were as follows: The solid-to-liquid ratio was 1:16 g/mL, the temperature was 41 °C, and the time
was 124 min. Under these condition, the extraction rate was 36.75%+0.31%, the yield was 0.70%+0.04%, and the purity of
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the protein was 85.72%+0.47%. The purified globulin was detected by high performance liquid chromatography with a
main peak with purity of 93.27%, yield of 0.20%=+0.01%, isoelectric point of 5.6 and molecular weight of about 22 kDa.
The taro globulin exhibited inhibition on the two enzymes with dose-effect relationship. The ICy, was (0.75+0.10) mg/mL

for o-amylase and was (2.09+0.19) mg/mL for a-glucosidase The ICs, of acarbose were (0.61+0.13) mg/mL and

(0.69+0.16) mg/mL. The results showed that the inhibitory activity of taro globulin on a-amylase was slightly lower than

acarbose, while the inhibitory activity on a-glucosidase was much lower than acarbose. The inhibition type was reversible
and uncompetitive inhibitor, with K;=(0.61+0.05) mg/ml for a-amylase and K;=(0.26+0.02) mmol/L/L for o-glucosidase.
Conclusion: The extraction process of taro globulin was optimized, and taro globulin was purified. It was found that taro

globulin has certain activity of regulating blood sugar in vitro, which would have certain guiding significance for the

research and development of functional food and the increasing of added value of taro products.
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AN 0, 0.1, 0.2, 0.3, 0.4 mol/L MIWEARLE
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1, I 1.0 mL ZEAEW, 4°C §+8 1 h /5 5000 r/min
B0 15 min, M _EVE WA BT, W IR AR UERH T
TE RS, B R 45r b
1.2.3.2 #3L7H SDS-PAGE HL K47 Bl 1.0
mg/mL 5 RIER, A 4 f5ARS R _FARELE vk, 1R
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Fig.1 Effect of solid-to-liquid ratio on the extraction
yield of taro globulin
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Fig.2 Effect of extraction temperature on the taro
globulin extraction rate
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0.36AC—0.20BC—2.70A’>—0.36B>—1.10C?

e 3 AT BT, AR NI P<0.0001, 2K

0 Zb 4b 6‘0 8‘0 160 lé() 12‘0 160 lé() 260
FEHCHS ] (min)
3 B TE] 2 Sk BRER R R R

Fig.3 Effect of extraction time on taro globulin extraction rate
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Fig.4 Effect of extraction times on taro globulin extraction rate
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Table 2 Design and results of response urface methodology

F# i )3
e hess — - -
B EL(mL/g) MREE(C)  BfEl(min) 2K FURRBCR (%)
1 10 30 120 31.81+0.83
2 20 30 120 34.53+1.16
3 10 50 120 32.94+0.95
4 20 50 120 34.96+0.66
5 10 40 90 30.25+0.79
6 20 40 90 33.39+0.98
7 10 40 150 32.97+0.58
8 20 40 150 34.67+0.85
9 15 30 90 33.45+1.07
10 15 50 90 35.11+0.84
11 15 30 150 35.62+0.72
12 15 50 150 36.48+0.86
13 15 40 120 36.56+0.59
14 15 40 120 36.51+0.62
15 15 40 120 36.59+0.74
16 15 40 120 36.68+0.84
17 15 40 120 36.74+0.69

T 0.0662>0.05, FLEHFRZE AN IR ZES |/, FmE
HAE 2B RP=0.9971, T LAIFEEI ] f# B 99.71% AR
RABAE AL, BERIFIERAE REL R? ) 7=0.9933, 55 R* 4%
AT, FEPABIRY B A e e vER . iR F(ER]
S = R ZEXHRBCR Y2 A>C>B, HUBHR H>$E
A Ta]>HEHGIREE, — K3 A, B, C, Z8H.I0 AC FIl Ik
I A%, B2, C* % i 3 (P<0.01); 32 H.I BC I &
(P<0.05); AN b 25
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Table 3  Analysis of variance of regression model

K SFITRL ABE ¥T7 FfH Pl BN
B 5999229 9 6.66581 262.9955 <0.0001  **

ARHELIE 1147205 1 11.47205 452.6229 <0.0001  **
B-#2IURE  2.0808 1 2.0808 82.09672 <0.0001  **
C-HRIATE]  7.10645 1 7.10645 280.3807 <0.0001  **
AB 0.1225 1 0.1225 4.833164 0.0639
AC 0.5184 1 0.5184 2045316 0.0027  **
BC 0.16 1 0.16 6312704 0.0402 *
A2 3070611 1 3070611 1211.491 <0.0001  **
B? 0532127 1 0532127 20.99477 0.0025  **
c 5053138 1 5.053138 199.3685 <0.0001  **
B2 0.17742 7 0.025346
SR 0.1429 3 0.047633 5.519506 0.0662
WHRZE  0.03452 4 0.00863
M2 60.16971 16

T *: 2257 BE (P<0.05), **: 225 8. (P<0.01).
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P, PEHBCRN 55.68%, HAR T2 SR flE k4
WIS 4y B AR A HR RN 10.20%, FSL AR P14
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PRI (%)

50.009
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Fig.5 Response surface and contour plots showing the interaction of various factors
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Fig.6  Elution curve of taro globulin purified by deae-52 ion
exchange chromatography
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Table 4 Protein content and enzyme inhibitory activity of
elution components with different salt concentrations on
DEAE-52 cellulose column chromatography

1.0mg/mLZE [ )5 1.0mg/mLEE 15T

NaCWEE  HAREE

(mol/L) (mg) Xfo-ERTHEEY Xfo- T EE T
ELESC) O (%)
0 13.84+0.15 7.62+0.16 5.32+0.38
0.1 65.58+0.41 58.62+0.45 35.92+0.87
0.2 53.24+0.47 12.32+0.23 9.05+0.59
0.3 15.24+0.28 8.43+0.26 5.86+0.27
0.4 3.49+0.52 4.72+0.45 2.1240.33

FHIE 7 Fne 5 wTN, Sk AR A slifb et th £
HA 4 AR, X2 20.078 min AbG — i, 28154
TSR B 2R PRI AERE Ry 93.27%, FHHEE 1 alifb sk
TS
2.3 FLEBEH S SDS-PAGE HLKSH
2.3.1 FRBAFHESAOMWE WE 8, pH=5.6
[ VE R PR IS, U BH RS R D TE Aok, B
AL BREE S8 HE, 5L, 7E Damares S5 15 A9 5 Sk BR
HE Gl FH A (pD 2y 5.5~9.5 P,

2.3.2 FELFEP SDS-PAGE HIKAT  HHE 9 AR,
A E AT FEN 12,22, 40, 55 Fl1 63 kDa, 4li
IS B Pk 4 BREE (1, 50T & 22 kDa 247,
53k [2] Hh A S R P AR Sk BR AR
4rFim—2E, Sharma S5EU4 Bl b 15 21 @ Fp 2
B o-TE B il 30 80 35 PR R E 4 e 14.3
12.5 kDa, 3CH#k [30] H4RiE A —FP Sk BRE H L
12.5 kDa Y[R B He2H ik, HL SR Z A o6, 8
fin U EE S T AN IR O R 1 ST i, R B Tris
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Fig.7 Taro globulin HPLC outflow curve after purified
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Table 5 Extraction rate and purity of taro protein

b EHFHRECE (%) BEARSR%)  EABRLE (%)
HEA 36.75+0.31° 0.70+0.04° 85.72+0.47°
BRIEH 10.47+0.07° 0.20+0.01° 93.27+0.29°
o IR FRH R 22 5 .3 (P<0.05) .
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Table 6 Lineweaver-Burk plots equation of the reactions of a-amylase and a-glucosidase with taro globulin

BRE A (mg/mL) a-JER LIS N A BBt 2 7 7 o B I S L A LB At 27 e
0 y=25.385x+11.77, R*=0.997 y=23.689x-+12.706, R*=0.9934
1.0 y=59.583x+30.255, R*=0.9974 y=33.67x+18.526, R*=0.9948
2.0 y=119.7x+62.758, R*=0.996 y=39.143x+22.322, R*=0.9967
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