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Application of the enzymologic methods in food processing and
food quality inspection
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ABSTRACT: The application and advance of enzyme technology in food processing were summarized and
evaluated from four research fields of grain processing, fruit and vegetable processing, meat processing, and
dairy processing. The application and advance of enzyme technology in food quality inspection were summa-
rized and evaluated from two research fields of enzyme-linked immunosorbent assay (ELISA) and enzyme
biosensor method. Glycosidase and other enzymes were used in the production of resistance dextrin or oligo-
fructose, which were representatives of new nutrition food from grain. Pectinase and composite enzyme prepa-
ration improved the yield and quality of fruit juice. Cellulose-assisted extraction technology was studied for the
extraction of functional compositions in fruits and vegetables. Protease or lipase were applied to improve the
traditional meat products or dairy products, and to produce more balanced functional meat products, dairy
products, which meet the needs of health care. ELISA was used in the detection of pesticide residues in fruits
and vegetables, or toxins in food. ELISA kitore with more reliability and higher sensitivity would be the focus

of future study. Enzyme electrodes were the representative of the enzyme biosensors, which were used in the
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detection of toxins and carcinogens in food. The corresponding suggestion to solve the problem existing in the
application of enzyme technology in food processing and food quality inspection were also put forward accor-
dingly, such as the use of immobilized enzyme to reduce the cost of enzyme preparation, the improvement of
the accuracy of ELISA, the improvement of the stability of the enzyme biosensors.

KEY WORDS: methods in enzymology; food processing; food quality inspection; application; development

1 31 &
’ 2l
S 19 s
' 231 2012
(Louis Pasteur) , ’
1878 (W.Kuhne) " ’
a_
13 ”(Enzyme) S 13
” 1897 ’
5 [5] [6] ( )[778]
’ , ( )
’ 2014 5 16 >
:B'
9 Ej

, (ELISA)

[9]

>

2 BEFEHAEERSMIPRILNFH ’
2.2 RiEmIfRaus

2.1 Bhin TRz S

s >

[10,11]



3286 5

[12]
[19]
[20]
[13]
: 2.4 FLHI o0 TR 5 s
[14] > >
[15] ' ’ (lactic acid bacteria, LAB)
[21]
2.3 AEMIFFRTE
) Sn-1,3
[22.23]
Lipozyme (24
( ),
[16]
[25]

[17]

3 BFRAERMEEWNPAILH

i

3.1 BEEXRRIZ A HTIE(ELISA)

[18]

, 1971



10

3287

(ELISA)

>

B1

ELISA

[28]

3.2 EEEYEREEE

1962

(EC2.4.2.1)

s

1967

s

[26]

ELISA

[27]

30]

(EC1.23.2)

[29]

4

[31]

BESRE

S 30k

(1

[2]

[3]

(4]

[5]

s . 1.

,2012, 19(1): 33-37.
Xu HX, Duan G. The applications of new enzymes in industrial processes
of wheat[J]. Cereal Food Ind, 2012, 19(1): 33-37.

[J1. ,2014, 35(1): 41-44.
Fu R, Xu MX, Sun AM, et al. The optimal conditions for extraction of di-
etary fibre from auriculariaauricularesidues with cellulase [J]. Food Ind,
2014, 35(1): 41-44.

1. ,2014, 35(2): 58-61.

Dai YJ, Shi HJ, Li CC, et al. Study on the enzymatic extraction of soluble
dietary fiber from pineapple peel [J]. Food Ind, 2014, 35(2): 58—61.

s . [J1.

,2014, 33(1): 1-7.

Su HB, Lin HL. Research progress and market status of health
food-indigestible dextrin [J]. JFood Sci Biotechnol, 2014, 33(1): 1-7.

5 , .- [l

,2014, 41(7): 95-96.

Gu XM, Chen XP, Xi XT, et al. Research advances of inulinase and its
preparation of fructooligosacharides [J]. Guangdong Chem Ind, 2014,



3288

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

41(7): 95-96.

s N , . o- [J.

,2014,40(1): 119-123.
Hou XH, Zhang JZ, Lin J, et al. Response surface methodology for
preparationa-galactooligosaccharide from plants by fermentation [J]. Food
Ferment Ind, 2014, 40(1): 119-123.
[J]. ,2013, 34(11): 316-320.
Zhang J, Dai XL, Jiang ZF. Research progress in functions of bioactive
chitooligosaccharides in prevention and treatment of alzheimer’s dis-

ease[J]. Food Sci, 2013, 34(11): 316-320.

, , . vl

( ),2013, 43(9): 54-59.

Xu WH, Han BQ, Kong XY et al. Study on anti-tumor effect of chitooli-
gosaccharides and its mechanism[J]. Periodical Ocean Univ China, 2013,
43(9): 54-59.
Zhang L, Jiang Y, Jiang Z, et al. Immobilized transglucosidase in biomi-
metic polymer-inorganic hybrid capsules for efficient conversion of mal-
tose to isomaltooligosaccharides[J]. Biochem Eng J, 2009, 46: 186—192.

) ) s [

,2014, 35(1): 62-65.
Zhang DY, Wang J, Liu FL, ef al. The research of optimized processon
producing crabapples juice with pectinase [J]. Food Ind, 2014, 35(1):
62-65.

, ) - vl

,2014, 25(1): 163-166.
Zhu XP, Sun M, He T, et al. Optimization of pectinase treatment of hove-
niadulcisthunb juice [J]. China Food Addit, 2014, 25(1): 163—-166.
Schniirer M, Vogl K, Géssinger M. Prevention of conglomerate formation
in not-from-concentrate single-cultivar cloudy apple juice by using differ-

ent treatment methods [J]. Food Sci Technol Int, 2013, 19(1): 89-96

5 5 B

R (

Long J, Qiao YJ, Wang HH, ef al. Research of complex enzyme selection

), 2013, 10(11): 1-3, 8.

on citrous segment membrane peeling [J]. Acad Periodical Farm Pro
Process, 2013, 10(11): 1-3, 8.
[J1. ,2014, 35(6): 17-23.
Dong XY, Fang DF, Yang M, et al. Extraction and antioxidant activity of
asparagus flavonoids [J]. Food Sci, 2014, 35(6): 17-23.
Pan S, Wu S. Cellulase-assisted extraction and antioxidant activity of the
polysaccharides from garlic[J]. Carbohydrate Polymers, 2014, 111(0):
606—609.
s s , . [J].
,2013, 14(15): 318-323.
Wang WH, Liu T, Zhao K, et al. Research progress of exogenous enzymes
in meat processing [J]. Food Sci, 2013, 14(15): 318-323.
. Alcalase

. ,2014, 35(2): 30-35.

5 B B

Zhao JY, Tang J, Wu HZ, et al. Proteolysis in dry-cured langshan chicken
as influenced by alcalase combined with intensifying high-temperature

air-drying [J]. Food Sci, 2014, 35(2): 30-35.

5 B B

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[J1. ,2014, 35(5): 43-47.
Liu T, Hu GL, He XX, et al. Effects of transglutamnase and lipase on the
characteristics of Chinese sausa [J]. Food Sci, 2014, 35(5): 43—47.
s , ;o [J].
,2014, 35(4): 26-29.

Shi L, Zhao L, Yuan ML, et al. Optimizing conditions for alca-
lase-catalyzed hydrolysis of grass carp protein by response surface me-
thodology [J]. Food Sci, 2014, 35(4): 26-29.
[J1. ,2014, 4: 6-10.
Zhang Y, Hu ZH, Xie DD, et al. Reducing allergenicity of penaeusvanna-
mei shelled fresh shrimp by high static pressure in combination with en-
zyme treatment [J]. Food Sci, 2014, 35(4): 6-10.
[J1. ,2014, 35(7): 107-112.
Zhang DD, An JY, Jiang TM, et al. Hydrolysis of milk casein with Lacto-
bacillus delbrueckii subsp. bulgaricus holoenzyme[J]. Food Sci, 2014,
35(7): 107-112.
Alev Y, Nese SY, Enzymatic production of human milk fat analogues con-
taining stearidonic acid and optimization of reactions by response surface
methodology [J]. LWT Food Sci Technol, 2012, 46(1): 210-216.
Huri 1, Production of human fat milk analogue containing a-linolenic acid
by solvent-free enzymatic interesterification [J]. LWT - Food Science and
Technology, 2013. 54(1): p. 179-185.

» > ;- [I1.

,2013, 35(3): 298-302.

Zhang CY, Xin JY, Chen LL, et al. Advances in enzymatic preparation of
human milk fat substitutes [J]. Food Sci, 2013, 35(3): 298-302.

[J1. ,2013,39(8): 13-19.
Pu Y, Li YJ, Zhang FC. Prokaryotic expression of the recombinant bovine
prochymosin and analysis on enzymatic properties of the recombinant
chymosin[J]. Food Ferment Ind, 2013, 39(8): 13—-19.

[J]. ,2014, 16(1): 61-65.

Zeng JY, Cui QL, Liu SZ. Determination of fenvalerate residue in peach
by direct competitive enzyme-linked immunosorbent assay [J]. Chin J
Pesticide Sci, 2014, 16(1): 61-65.

» s , .4 Bl

[J1. ,2014, 5(3): 813-818.
Hu LL, Xiang YZ, Cai ZX, et al. A comparative study on 4 kinds of afla-
toxin B1 assay kits and liquid chromatography [J]. J Food Safe Qual, 2014,
5(3): 813-818.
Bi[J]. ,2014, 35(8): 208-211.

Guan D, Pan CP, Wang W, ef al. Development of a magnetic particle-based
enzyme-linked immunosorbent assay for determining fumonisin B, in corn
[J]. Food Sci, 2014, 35(8): 208-211.

, . Ul ,
2013, 34(8): 378-380, 385.
Ding SN, Gong GM. Research progress in enzyme biosensors for nitrite
determination[J]. Sci Technol Food Ind, 2013, 34(8): 378-380, 385.

> > s . [J1.



10

3289

,2013,29(9): 2258-2261, 2316.
Ma LH, Sun H, Qi MJ, et al. Detection of urea content in fermented wine
by the enzyme electrode [J]. Mod Food Sci Technol, 2013, 29(9):
2258-2261, 2316.

[31] s s s [J].

,2013,30(9): 822-824.
Liu JY, Shi JG, Ma YH, et al. Enzyme electrode for the determination of
inosine in inosine fermentation [J]. Practical J] Med Pharm, 2013, 30(9):

822-824.

(iR @)

1EZ &I

BOERL WA, EEFARFEARR
HRFRF AR
E-mail: qinghuiyou@163.com

IEE, B EEHNRAANRR
T REsHIFMR S RA

E-mail: wangmy8888@sina.com



