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Application of Medium-temperature Amylase Modified Corn Starch in Paperboard
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ABSTRACT: The work aims to coat the box paperboard and corrugated paperboard with enzyme modified corn starch as
the glue and study the effect of enzyme modified corn starch on the physical properties of paperboard. The me-
dium-temperature amylase modified corn starch was used and its viscosity change was tested. Then, the enzyme modified
corn starch was coated on the box paperboard and corrugated paperboard. Next, the bending resistance, ring compression
strength, bursting resistance, folding endurance, tensile strength of the box paperboard were determined and the edgewise
crush resistance and burst resistance of the corrugated paperboard were tested. After the corn starch with mass fraction of
10% was modified with 2.5 pL amylase and coated on the box paperboard, the physical properties of box paperboard were
the best. Compared with the blank sample, the horizontal bending resistance increased by 380%, the vertical bending re-
sistance increased by 464%, the ring compression strength increased by 53.2%, the vertical tensile strength increased by
10.6% and the horizontal tensile strength increased by 9.6%. The bursting resistance of the box paperboard did not change
significantly, and the folding endurance decreased. After the corn starch with mass fraction of 10% was modified with 2

puL amylase and coated on the corrugated paperboard, the paperboard had the highest edgewise crush resistance. Compared
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with the blank sample, the edgewise crush resistance increased by 45.5%. The production process of enzyme modified

corn starch is simple, and provides a reference for the preparation of high-performance paperboard.
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Fig.1 Effect of different amylase contents on viscosity of
gelatinized corn starch
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Fig.2 Effect of surface sizing of enzyme modified corn starch
on bending resistance of box paperboard
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Fig.3 Effect of surface sizing of enzyme modified corn starch
on ring compression strength of box paperboard

2.2.3 THHEE

Tif A0 1A T K B oy % T T R X A AR TR B R 1
M DL 4, P 4 oA, REE NG ARG N, 2 i
JE A AR A DA L 1] A1 P T s 5 AR AN K, DA 1) L g i
00 85 2P 14 R ek 2> o A 3 TR it G A4 4 Al DA E 381 71 T DA
AN E AR RE 4390 A 417, 388 kPa., AH AR 4 B ik
PEVEM R IAERL G, TEMABHAF S 1 pL B35 3
K, MHLFSNEI A E] LA TR 5 425, 434
kPa, ZMBIHEE T 2%, 12%. JUDR AR 4 AR i % % 5
YR BERAE M 56 A%, AT KER IS,
TGN N EF e 256 005 Y IARF 1 pL i,
TEMI A Bt Z VI, EM SN S IRK,
PRI, T R Gk 3 A K Bl A Nt o 1 38, RS R
I AV P TR i Dy R BE R, DR, XA AR T
A K,
224 HKEE

Tif AT T DK U oy 3R T i R X AR AR AR AT 5K R A
s LR 5. B S AT, IOt K UE A 2R T
XFFE ACAE 1) . DA I T 5K 58 B B2 AN K 5 E H il 1)
IINRBUR 0~3 pl B, A8 e ok o 5 9 28 03 Bl &



Bk

TREEE L R VE R BRI R K VE R TE AR B RIS - 93 -

470

—=— WEES} o WSPEIR

0 0.5 1.0 1.5 2.0 2.5 3.0
B &/uL

P4 il SO 3 SR G A 2 TR 0 AR 25 i i A B2 ) 5 Wi
Fig.4 Effect of surface sizing of enzyme modified corn starch
on bursting resistance of box paperboard
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Fig.5 Effect of surface sizing of enzyme modified corn starch
on tensile strength of box paperboard
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Fig.6 Effect of surface sizing of enzyme modified corn
starch on folding endurance of box paperboard
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Fig.7 Effect of surface sizing of enzyme modified corn starch
on edgewise crush resistance of corrugated paperboard
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Fig.8 Effect of surface sizing of enzyme modified corn starch
on bursting resistance of corrugated paperboard
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