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Study on the process of a-amylase reduces the content of

rapidly digestion starch in highland barley
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Abstract: Objective: This study aimed to help with improving and
increasing the added value of highland barley. Methods: Back
highland barley powder was used as raw material to prepare low
content rapidly digestible starch by a-amylase. Highland barley
powder with low content of fast digestible starch was prepared by
a-amylase. The optimal technological conditions for reducing the
content of fast digestible starch in highland barley were optimized
by response surface test with the content of fast digestible starch
as the index, and the hypoglycemic activity in wvitro was
evaluated by the inhibition rate of a-glucosidase and a-amylase.
Results: The optimum conditions for a-amylase preparation of
highland barley powder with low content of fast digestible starch
were as follows: a-amylase dosage of 150 U/g, solid-liquid ratio
of 1 + 10 (g/mL). enzymolysis at 65 ‘C for 2 h. Under the

control of these conditions, the content of fast digestible starch in
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black highland barley was 11. 6%, and the content of slow
digestible starch was 13.0%, with 75.4% of the resistant. After
enzymatic hydrolysis, the highest inhibition rates of a-glucosidase
75. 86% 75. 54%,

Conclusion: The method can greatly reduce the content of fast

and oa-amylase were and respectively.

digestible starch in highland barley.
highland barley;
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RDS content
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Table 2 Response surface test design and results

R A B C D RDS & &Y% | RS A B C D  RDS &%
1 0 0 —1 —1 29.7 16 0 0 —1 1 28.2
2 1 1 0 0 16.8 17 0 0 1 1 28.9
3 —1 0 0 —1 37.6 18 0 0 0 0 11.0
4 1 0 0 1 42.1 19 0 0 0 0 11.3
5 —1 0 1 0 38.6 20 0 —1 0 1 33.3
6 0 0 0 0 11.8 21 —1 0 —1 0 34.6
7 0 —1 1 0 36.8 22 1 0 0o —1 45.3
8 0 0 1 —1 33.8 23 0 1 0o —1 33.6
9 0 —1 —1 0 32.3 24 0 —1 0o —1 34.6

10 0 0 0 0 11.5 25 —1 1 0 0 39.2
11 —1 —1 0 0 40.4 26 1 0 1 0 45.8
12 1 0 —1 0 43.1 27 1 —1 0 0 47.6
13 0 1 —1 0 30.3 28 —1 0 0 1 34.1
14 0 0 0 0 12.4 29 0 1 0 1 31.2
15 0 1 1 0 35.4
R3 AHEHWMEX
Table 3 Analysis of variance

JEKW FIM F 75 F i Py B

[ 3417.29 14 244.09 588.06 <<0.000 1 x %

A 177.87 1 177.87 428.52 <<0.000 1 ® %

B 6.02 1 6.02 14.51 0.001 9 * %

C 37.10 1 37.10 89.38 <<0.000 1 x %

D 23.52 1 23.52 56.66 <<0.000 1 x %

AB 0.04 1 0.04 0.10 0.760 8

AC 0.42 1 0.42 1.02 0.330 1

AD 0.02 1 0.02 0.05 0.819 3

BC 0.09 1 0.09 0.22 0.648 6

BD 0.30 1 0.30 0.73 0.407 7

CD 2.89 1 2.89 6.96 0.019 5 *

A? 2 416.36 1 2 416.36 5 821.39 <<0.000 1 x %

B2 1027.89 1 1 027.89 2 476.34 <£0.000 1 x %

C? 596.34 1 596.34 1 436.68 <£0.000 1 x %

D? 519.68 1 519.68 1251.99 <<0.000 1 ® %

T 5.81 u 04z
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ali iR 2 1.06 4 0.27

iR 3423.10 28

T ox RARERBEP<0.05); * x FRRZEFHKEF(P<0.01);R?=0.998 3,R%5;=0.996 6,

202



F&M | Vol.38, No.12

0.107 1>>0.05, A B 3, Ui BB BT 5 30, & IE R4
(R4 0.996 6) 5B FE R B (R M 0.998 3)fR4ZIT .
ot B AT A2 A A8 [ 0y A 0 3 560 08 A7 0, 0045 AR O 4
BB A Sy W B b S5 e 45 PR X RDS K g 2 52 ) . LE
BOF B R 25 B3R X i 1B Y 5% 0 KN - VE A TR
Jin e = i g o U] = R R T B > RLR L, 4% TR 2 A AR AR

LHAEM,
2.2.3 ZGAEMHT WA S FTA, B A I E] R B A R

BEZ 18 i 32 EARE X RDS & in 52 iR W38 . o VE B G
A Tk 0 TR i PR ) R 8 LG TR AR SR BE R IR L TR A S
[F) 22 ¥ F) 52 AT P ol 2 o8 98, M 2 R D s TE
Tl A5 2 R R R 88 2 ) Y B2 AR T MR R AL 4 A

* EF . RHBREERRELENSEIZMAL

PR 2%t i B RDS & I 1 52 w35 2 0 AR R B
BORTE A AR BT IR E B BN AT f s fE, CD.
AC.BD 542 B /E JH lt BC. AB. AD 4 5 Jy % 45, 356 W]
RDS & & #  Z EF 5 CD> AC>BD>BC> AB>
AD, 575 22 5 Wi A .

2.2.4 BUEEE M Design-Expert #4401 15 3] B35
PR AR RDS & BB T 2400 o W BT N2
150 U/g BB A 1+ 10 (g/mL) (E§ 36 R 65 °C LB
FEI A 2 h Bt RDS & 328 13.0% . At — 2P B IE S
8 45 SR 1 T R R BT K A A% R AT 3 R AT .
WA RDS &8 13.7 %, 5 WU AR A 22 A K, UL # 7 Y
IR ] &

Lo 1 Lo Lo
pee=ts wzss0 ez
on 25 Z = 7z =
£33 BHd0 =540
HT S T ¢ 30 T ¢ 30
&%; i_‘]%; 20 3—‘]:‘;; 20
Z58 ftg«% 10 1%5% 10
B @ B = Ry ®
3,
e 4,0 140.10 125150‘17%;00 C;)E_ffz's 2073 125150'17\5‘%;00 2 72/?32? 65 60 125150‘17%;00
e’”fm,,-,'; o 0,07 100 N\ﬁxﬁfﬁz}\(\i{\oﬂ En@%[' fé’ﬁﬁy‘/bj = 1.0 100 A\“\@?}Q&i\iﬂ“' Vo [é%’g,f[; g 55100 wfgﬁf}\&&ml
Zay;, N , AV Si 4+ e A ) - ) Ay
a’”’(g/nl L) \2‘\\1‘5(&\? T S g, /h Y‘“n‘tg cg) ’ pe“fitur@/?w E\\'L‘J‘&P .g)
(a) AB (b) AC (d) AD

Lo -2 o
paty 22850
U2 SE200
‘Q‘li'l: =] {@"C e 30

> g <
Bl -
L2z TEE 10

—_ W R
oo o2

PUHALTEN &
Rapidly digestible
starch content/%

3.0 0.20 75 0.20 75 3.0

. 0.17 70 0.17 70 257
C/g@ 2.0 0.14 E, D/;}'. 65 0.14 E D/;?-. 65 0 %

&y g, 0 15 010714 Dy D B0 60 010712 4 Dy D B0 60 i
gy, :Z?f L0007 5 g \Wi?g{;‘(%]m\h oy @szg&, 5500775 gy (A%ak‘\f;‘k%‘wﬂ oy lﬁzﬁg&, o s@i el
SIS ¢y, . C g . - Eh
limey, ¥ el B f’eran,,.ﬁ s \gae(\\“\‘“ l’eza[%/% gm‘“““
(d) BC (e) BD (f) €D
5 & RWFEZAEM RDS &4 %0
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