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Fig.1 Schematic diagram of the molecular structure of amylose (a) and amylopectin (b)
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Table 1 Comparison of gas discharge patterns and related parameters for generating low—temperature plasma
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Fig.4 Diagram of oxidation mechanism of starch molecule
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Fig.5 Diagram of cross—linking mechanism

between starch molecules®™

KK SCH, WAk AE 22 (B B 0T 1) C—0-C 4
AL AT A 3 80.6% . Khorram 553z i |, <
GDP 5 5| R IEHM 43 T C-2 1 B B9 2 1, I H. A Bk
T ot 2 FoF () (0 254 Jom g 3 ik RO, 2R M MR
ey GDP il o IR I, A 5 R AR TR B 2
Ji1] 7y 28 Bk 52 1

SRMT, R T 23R S & AR 1 S IR I A R 40
FEBIEFE BN >R FHAS [) 1 P AR I 72 A A B AR
B A, AN TR] A SR FIAN (] Dy 28 B Ah 3L B[] fg D
fitt , GDP 5 8 A Ve #3286 A H & ot Oy vk S B0
TE Wy SR 2 J5 PR o =2 ) 1Y) 22 S 55
2.4 fRE

GDP 7 X € #3 it 1 3 B v & AR 1 il SR AL B
KL T X 5 LR Ay G IR T b A B A B A
1o BB 4k SR 55 V€ Ry AH ELAE 4 0 Ry i R 2
K G 1 F g T i RAIL R PR OB, ok 4y
F7 AR HOM OH- Kb ] 7 ) 4n H,0%  H,0* 5%
H,0, 23 B IR E By K 43+ h #4543+ C-1 iy
BEH N, Tomasik SFWIF9E R W AR 1
oy fif SRR BN A] 56 T SR V€ By e T AN [T, T LA
W AR T W2 ik SR TR R A I ) RO 28 7
RIEVEREE A M ZE S, Pankaj SFWIBF 58 & 3
£ GDP A= s (] fir £7 18 1 S8 & 3 | i, v] LATE
B RE B RS, SR R C-2 1 C-3 B
R 2 ] B R O S B A SR A% T SRR i
I GDP (175 VW) 5T e 08 43 i A 76 T VE B di AR 46
F b IR AR K 4, TR R R R R R
B A R AL TG T, T BOE K 4 A
FERIREAR . 5 F K OKTER A LL | S48 8 0E M A
Ko RAEME, IFHSBREHERNZH L EA &

Oy R EORTE W S A G o i, LR
TFOKTE R i 2R S A R BT

gi BT, AUON SRR S R A AUR
o TR KRR ST A L, GDP
ATV N T B Ry R LSS R, A
TR A R SCEEE R e BB R SR
XT AR R A, JER R LT B 7 R
ORAARS AR A A R 0 T IR R TR A
IR FEARAT R AR5 J5 OB SE P R SE A,

3 GDP fE A & -3t ¥ B & i
3.1 KiEME

SARATF A GDP X 3 By 43 1 T3t A 5 Wi
R 2Pon, WEAE AR A AOERR
RN, T 53 J5 JC F) [ 5 2 A ARG, D DR L T
SICHEER M E S, DL RR 58 4 VA 10 VE R UKL
RAEILPB LG , S BN R A W S T
PR3 XoF 45 0 JBE AR o 5 D o G R W Dk
/N VE B FIURL AN T2 (A T 2548 38 S BEIR  VE R 43 T
W figp TRV, T A ik LR 1 A AR U 3 W 7 e i B
DI 2 v S W AR PE R . BERY 2 &R GDP
Ak BRE BER R IR R R R IR 2 — R T
TOURL I B 5% A, AR IR £, AT 0% U B i B
J IR 22 R AU O BE A ) O A 4 ) A T
A AR (AR O AR IR Sk 2 1
FEPER IR o R T TR RUBE b B0 45 ot gt AR Jr 2
A A 3t 2 RO P A [ A, 2 ] GDP B 55 1 3 4 1
KA B T A AR R, s TR BT
s BERM,

i LRl SRR R AT GDP 5 3E R o T
] AR EL AR T b 35 T UK (480 Be s 1<
R G IR ek 1 LR A, WE Sl
oy 701 B o MR AU ), AT T
P14 I 35 285 A T 38 RS LI PR Rt 8 05 R ) AR
A BT BRARVE N B PO IR, ELACR W]
W, RN ST RO T RS B4 1915 1 2 W0k
TR AU TE B R AR i SR R B, i R4
1 o RIS DL MU BAT 1A Jm n] LIRSS 31 R th B &2
S B B U, TR 55 T U R B R B
P,



O &

348

[

H

A,

27 2022 45 6 ]

i

H

®2 AESEMEAIKEN GDP 3tiEH s FHERNME
Table 2 Effect of GDP with different gases on the molecular properties of starch
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Table 3 Characteristic values of x-ray diffraction for four crystal forms
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Interaction Between Glow Discharge Plasma and Starch

Liu Peiling, Hou Mengxing, Wang Chao
(Department of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010051)

Abstract The mechanism of glow discharge plasma on starch etching, oxidation, crosslinking and depolymerization was
reviewed; The effect of technical parameters of glow discharge plasma, including the effects of gas type, generation
mode, treatment power and treatment time on the structure and properties of starch was summarized. In this paper, the
granular structure, crystal type, layered structure and the proportion of amylose and amylopectin of starch are summa-
rized as structural changes, while the gelatinization property, rheology, enthalpy and heat change, acidity and solubility
of starch are summarized as physical and chemical property changes. Finally, the applications of glow discharge plasma
treated starch in the fields of food, packaging and materials industry were summarized, and the research directions and
scientific problems to be solved in the future were prospected, which pointed out the research direction for the further
research of glow discharge plasma in the field of starch in the future.

Keywords starch; glow discharge; low temperature plasma; modification; interaction



