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precipitation method. The purity of KGM was used as the evaluation index, and single-factor experiments and the response
surface methodology were used to optimize the process conditions. Furthermore, the physicochemical properties and structure
of KGM were analyzed. According to the results, the optimum conditions for the preparation of KGM using the ultrasound-
assisted acid-ethanol precipitation method are as follows: ultrasonic treatment duration, 28 min; solvent pH, 3.7; volume
fraction of ethanol, 70%; solid-to-liquid ratio, 1:75; and ultrasonic treatment temperature, 60 ‘C . Under these conditions, the
purity of KGM reached 97.08%, which is significantly higher than that of products obtained using conventional ultrasound-
assisted ethanol extraction. Compared with raw white konjac powder, the high-purity KGM possessed improved water
holding capacity (51.39 g/g), swelling power (17.05 mL/g), viscosity (34 600 mPa-s), cation-exchange capacity, and chroma.
In particular, its oil holding capacity (2.69 g/g) was approximately 1.5 times that of raw white konjac powder. Compared
with the 95% KGM standard, the experimentally obtained KGM exhibited no significant difference in the abovementioned
physical and chemical properties. The microstructure analysis indicated that the surface of KGM had few impurities and a
large number of small pore structures, similar to a honeycomb. Fourier-transform infrared spectroscopy revealed that the
molecular structure of KGM had characteristic absorption peaks of polysaccharides. Thermogravimetric analysis indicated
that the extracted sample was of high purity and had good thermal stability. Therefore, KGM prepared using the proposed
method has good physical and chemical properties. These results provide a reference for the further development and
application of high-purity KGM.
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Table 3 Response surface test results

KI AREE BIEH C LB DAL/ KGM 4

% E/min  pHAA 2% (gmL) /%
1 0 0 1 1 82.05
2 1 0 0 1 80.47
3 0 0 1 -1 93.21
4 0 0 -1 -1 82.70
5 0 1 0 -1 82.26
6 -1 0 1 0 92.55
7 0 0 0 0 97.68
8 -1 0 0 1 82.63
9 0 -1 0 -1 91.14
10 0 1 -1 0 86.45
11 1 1 0 0 80.12
12 0 0 0 0 97.30
13 0 0 -1 1 93.68
14 1 0 -1 0 87.88
15 1 -1 0 0 84.72
16 0 1 0 1 84.10
17 -1 -1 0 0 89.06
18 0 0 0 0 97.50
19 -1 1 0 0 83.68
20 -1 0 -1 0 86.33
21 0 0 0 0 96.27
22 0 1 1 0 85.49
23 0 0 0 0 98.41
24 0 -1 1 0 89.92
25 1 0 0 -1 80.54
26 0 -1 0 1 84.43
27 -1 0 0 -1 87.02
28 1 0 1 0 80.68
29 0 -1 -1 0 91.67
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#HFH  FA

ﬁf;ﬁ; 193 1 193 292 01095
D-#h&i 754 1 754 1142 0.0045  **
AB 015 1 015 023 06386
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CD 12254 1 12254 185.63 <0.000 1 **
A’ 3851 1 3851 583.35 <0.0001 **
B’ 19873 1 198.73 301.04 <0.000 1 **
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D’ 285.68 1 285.68 432.74 <0.000 1 **
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Fig.6 Response surface and contour map of influence of

factors interaction on KGM purity
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PR SEE T AR i ) 5 LI BT 038 58
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o HATILRIKERETII KGM, M 45 45 #) fig
WS K T E S, AT EE KGM R i )
SR RIVERE . BZRK JT4R IR IR R 2T 4EIROK fE
Heg ok, BHEERS - AMER, b E
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Table 5 Results of physical and chemical properties of KGM
sample and control product

ke Kéfé% Kom s ARFRD
Z5%/(mPa's) 3460064 35 708+712° 20 687+541°
Frih 1 /(g/g) 2.69+0.01°  2.72+0.003"  1.78+0.06"
FARKANg/g)  51.39+0.12° 49.88+0.87° 38.75+0.23
JEMK A (mL/g)  17.05+031°  16.94£0.24°  13.72+0.17°

E: Rl —ATAFRENRARNBFHATREEEFH
(P<0.05).
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& 7 KGM i 5 3 R A PE R F X #kBE /1
Fig.7 Cation exchange capacity between KGM sample and

control product
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(IWARS] e eas A =37 AN K oy AN P& S Tk

Ao, A4 E BE S KGM BE S 4l 5 . 24 5 b,
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YEIBH B TS He e
233 KGMA# s 5B ontd & £ 047
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FEmEES RInE 6 fion. HEY KGM ML
FIBEE R A L B W 4 v, T o 3 ) 8 5 %
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Table 6 Color difference between KGM sample and control

product
HE AL* Aa* Ab* AE*
b T . . . .
KGM #-5 53.92+0.03" 1.27+0.02° 5.89+0.17° 54.25+0.02
95% #9 . b . X
KGM #5. 53.12+0.10° 0.53+0.01° 6.46+0.12° 53.52+0.10
%g%;f 43.59+0.80° 1.23+0.30" 11.72+0.09" 45.16:+0.80"

E: A—dlAFEGFRANEFRATRE £FH
(P<0.05).

R 7 KGMANLRIEHSFE (u)
Table 7 Molecular weight of KGM before and after purification

Mw Mn PDI
4L H KGM 4147 997 917 808 4.52
#k e KGM 3914 591 934719 4.18

7E£: Mw ( Weight-average of Molar Mass ) : & ¥) 4 F
¥ ; Mn (Number-average of Molar Mass ) : #k394~F%; PDI
( Polydiscpersity ) : % s#ctE 544,

a4 HT 5 KGM 17y T & K H oy A dnk 7 B
Ne MWRHTTLLE H, 8 5B IR M £l i) £ 1
KGM 5 4litb /i i) KGM M L, FE o578 (Mw)
WA FAAG, LD R AT e AT AR B AL BN T 0 T
R, [ I 3R B b R S A B R T RV R )
KGM s& 4711 2o (PDD # A/ RN
NTESMELE, 2RO TESMZEG TR
FRAE R RN, PDUEMK, KI5 T80k
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Fig.8 SEM images of KGM sample and control product
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Fig.9 Infrared spectra of KGM sample and control product
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Fig.10 Thermogravimetric analysis diagram of KGM sample

and control product
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