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a-amylase detection methods and applications
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Abstract: a-amylase is an endonucleoside hydrolase that hydrolyzes the a-1,4-glycosidic bonds
inside polysaccharides, such as starch, to generate oligosaccharides, dextrins, maltotriose,
maltose and a small amount of glucose. Due to the importance of a-amylase in food industry,
human health monitoring and pharmaceuticals, detection of its activity is widely required in the
breeding of a-amylase producing strains, in vitro diagnosis, development of diabetes drugs, and
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the control of food quality. In recent years, many new a-amylase detection methods have been
developed with improved speed and sensitivity. This review summarized recent processes in the
development and applications of new a-amylase detection methods. The major principle of these
detection methods were introduced, and their advantages and disadvantages were compared to
facilitate future development and applications of a-amylase detection methods.
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Figure 3 Schematic illustration of the hydrolysis of BODIPY-starch™.

&: 010-64807509

: cjb@im.ac.cn

903




904

ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

SR o-TER RIS PR 4%, K&K
B WAL 7K f 58 AT 9-10 min, AP EALE
0.18 U/L 7KV o-JEA53 Pt , [7] A7 00 2 1 SR AR
ooo-TERT BT, MR AR . IR RS
Wy X2 T R AT TP %A R B L RABCRI PR
S R N LT AR it o DR TS M 1 ¢
k.

O3 POtk R E TR O
(tetraphenylethylene, TPE)5 27 2F — ML 4 4%
P DENEIRE AR T - T8 M0 ol I35 P A 1 122 R
Gt A WHE o-TER I FKIEEIRY), 5 TPE

SF

¢ _
N \

Measure FEI O

Exc: 337 nm
Emis: 517 nm
SI complex SIF complex
— — SF —
5| m
=) F
nm nm

B4 o-EHEEERN AR REE

MY PO EHET, T HAR S Ak,
1E o-TEMBHERT , Z2F =M%y TPE Z[H]
b2 o A K A | TR HE VS A 1k 25 1) TPE
FRIESPGHEREE, KRG sk as LA 5),
e B S PR LR T OC R Y, A X Ah
RStk HAM R R 0.14 U/L, &P
FEl oA 0—45.5 U/L, A& B8] 45 %6 2 3 min, %72
TCIEIRZON, Tois THEE, AIIKESHT o-JE
K m R ER A T — AR R . R A PRy
B, ORI DO IR X a-TE Ry B EA
JEEBEE . BETC N AT BE IR o-0E K

a-amylase

Hydrolyzed SIF

FEI

\— Hydrolyzed SIF
[\

SIF
complex

nm
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HEARME T o PEWFFE BRI MV o-VE R B £ L
AP (GalG,CNP | F2 2 AT TE M) A 7K At
e R, FIA 3 FOFIEATC. Aae kA
HPLO)WFSE BTG A Ak sy, (BAEIX 3 Fhridin,
HU ITC & A B S s R P

ITC VB R —F 48 (0 i % A I i, Sl Aot
T £ AL A ke i 2 il - IS 0 S 0 1) B0 2 R
i FH R I K ER R BRI
R, AT a-VERY B 3 ) 2 4R 4L T
— B TR ITC SR G A1) o-YE R i
TR T332 N R PRI I 25 %
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2.6 BUFEHIE

H T o-TE R =12 W 22 g AR s A0 A
SN AT AN 2 RGO A ikr B, 51
PP AE G, BRI — i s 4 A DN 2 2
A LB LR AR sy SRl HL Ak A )
Wik, SR a-VE M S0 DE R 14 2B A0 S0, e 7
AW EHAER I B e, JE ) AR A
HAES, fHESEE. BRS)YS o-lEkhiFs
PG, PEME o-TE R BEAGTE TR0,

W TS P AR R T, 1) T 22 1) Bl e
% (screen-printed carbon electrodes, SPCE)i#1T
HL AN, AT DA & SRy A ) N 2 e YA A )
MEWR o-VE KD B (SAA)AE WAL IS o 1 B R TE M
SAA JKfRA A ZEM AR5 AR IR S 2 —
R i [Fe(CN)o AL 9 [Fe(CN)6I, HEHL I
555 sAA KFERUE P, %05 2 PR R
a-FERTMENREAS , HEBAELE 90%A 97% [a], &
— BRI RRAN . (G AT A bR R A A
(point-of-care testing, POCT) 1. H.. 55 —Fp LI K 4R
W AR RIS, T KA Wik
JOE R 38 S RE ) 7 AR B LA 22 T R R, AT
1E 2 min WXF MR AEAS Y SAA BT 0E 750
BT S J — 2 Tt T 7 A H B L
ST, XOR—FVH T o- U8R B B R A
or 0 7 A A% Skt | 2 A A% I B R TE R
.78 4 9/ K ik (starch-coated gold nanoparticles,
SAuNPs) (1) Hi, 5 78 Jiig - tH £} 4% £ (poly-aniline-
emeraldine-salt, PANI-ES) 78 i it 3 58 L JFS 2H 1l o
FEA YL SR DI AARTRFI G R o-TE K B AT LA
PEPREH T FERR E A SAUNPs b ITERS , iRl
AL IREF R . FEBH AR S v o-3E
H AV T LT SRR AR SN ik W 15 IR R
fif A AS I L33 B a-TE KR (25—-100 U/L),
M 37 S [B] 24924 60 s AT 545 Gl RHEHE ) 5124
[
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27 GEfERUE

ML 75 40 45 ME K o- 3 K7 B (human  salivary
amylase, HSA, 55%—60%k B M 7)) A AR o-7¢
#3 i (human pancreas amylase, HPA, 45%& H ik
) ILIE PR R, oA VR E 1 A Ak 5
SOP ELIEAE G . HPA 5 [ 5 i T PR s A
XK, T HSA 5K g | AR A AR C,
K 2 FEAYAY a-VER SR L TR R BB 15
B, NILIX 4> HSA F HPA FF X6 H 43 5iAG I %2
WAV IR HE PR 2R B2 .

BT A R R P (quartzerystal
microbalance, QCM)JH LAy, Al LXK oA
Woa-JEMEEAY 2 FOEAEY, FHFMER o-TE K A
(HSA)E =, —Fh 2 Ry Je b [ fh R
(photochemical immobilization technique, PIT))
G TRl ik, B T3 Y AP IS e
A B ) e BUIA, g G0, A RS
& HER . QCM i & B il A [6) i 7
WA B E T ) SRR UG R, HT HSA
PR [ 2 7 USSR TH |, IF i T s
(HSA)ZE A 1M A AT R AR Ab R L 1 HAS,
LAk, T HEIET QCM 1 3 A4 ket 1o FH 2]
T2 B DR 53 B 0T, 368 ) R 1 B ) s R
HFAKATGS, AT IR K b2 = 128 B 1) 72 B A
¥ i BR (limit of detection, LOD), HAG i FR Jy
1 pg/mL (77 U/L). it phadebas 855 S5 AR iE S
B9 %y oz T AT, UER T AR A A
PR AR I T REE , & AT DA A K 5 T
20 U/L AP CAn I 775 R0 BRI ) F 7 A9 Tl A
QCM J&— 1 7y Tl FH AN AT 5 1Y o-DE 5y A 15
%, vl T HAB AN phadebas k= YEEEE:
BRI
2.8 REALRIE

AR, R T — R TR AR A5 1R
FAF I o-JE by BTG PR 0 k1% 1215 B ik

&: 010-64807509

TR VERE I RS A0 O pH IR A% FoK
YA FE Y 22 57, AT DA 3 ) S BV TR
ANl BE R AEAE T RGBSl o-UE
KRS Pk , 4 BRI VE MR & W) MO AR R E L
(polyvinyl chloride, PVC)# I IF7E %= T -5
5 mino )5 K pH IR ARARHE AR A T
5 min J5, W& pH AU BBy #UE 0L, IF
i R R T-HLX 45 R AT LR AR B R IRZ
WK RIAL, X Vst B4 E %K, H
T pH AU AR AR BRI AT DL D0 S5 56 ) R v Y
pH B4k, DIk st s ny 284k, DA O 55
B R ERA P o TR0 T 0 B L 0% I A R
R BE, LOD £904 0.017 U/mL, fEBRE
Mty OSSO | IE P A . DRI . 4R
ARVt | B-wI I . 37 S R T A0 A ) iS5
Bt AEAE T DR AR AR AR A R e, 528 e
(I SCHEVER T OAH LG, K ERY R A MLEZ 51 B
DO XA BRI, BT R AL A AR A
SR XT - TR A9 TS T ELAT R 1) A S

UTAESR T o- T A3 TG DN 11 A ) £ S ik
Kl Z, BT B C SN AL RSN, B F
BT W 0 — U AL A U e S — b B
Pk, et AEHEFIAIHERY POCT THP, W]
FHF MR AL o-VE 89 B ) BBz, A
BT IR AE | JRRE . IR © BRI ARYE 1912
Wro B4R IS BT TV FUAORRIST, X L S Ry
Ak

3 RgE5R%

AL FEANG T IR o-JER BRI 7
V5 RN FHIERE o AR o 9y Tl ARSI D7 72
8 BB s SR AN [RS8 5 A AR
EAE I . XLETIA R IE | RIBJE | Jr i
PEFIZE VSR RIBUR T — i R 1
RS TS I
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Table 1 Overview of a-amylase detection methods

Classification Assay Linear range/LOD Features/Applications References
Ultraviolet spectroscopy Maltose The sensitivity is 4 times ~ Enzyme activity kinetics, high [41]
method concentration higher than DNS throughput detection
Fluorescent spectrometry Fluorescence Combining microfluidic screening [8]
methods intensity up to 10° clones/day
0.18 U/L Clinical diagnosis [48]
0—45.5 U/L, 0.14 U/L Clinical diagnosis [49]
Online CE The analysis time was reduced [52]
from 17 to 5 min
HPLC-DAD-MS"-FLD Fluorescence High throughput screening [54]
intensity inhibitors
ITC Heat change Enzyme activity kinetics [55-56]
Electrochemical method Electrical signals 25-100 U/L Portable, clinical diagnosis [57-60]
Immune sensing method Frequency signal 77 U/L Portable, distinguish subtypes of  [61]
HSA and HPA
Paper based sensing method Viscosity 17 U/L Portable, clinical diagnosis [62]

BT, BRAMRZITEMT o-FEk
AN, (ER SR A% S R A 38 A vk —
HAAR A ZAIIFEIER A AR . A ILAEK
a-VER BRI FER AR B2 2T TARZ ik,
(O HARAS I AT S MR A O, SRR T
PR ORI A BT 2 g 0 A0 B
MET7%, TR B SRR o-5E8 i
ARG, LA A2 AN [R] 5T B K
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