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Study on the Method of MAP Evaluation Based on BP Network

CAO Le, LI Run, YUAN Yan, LI Miao, CHEN Xin
(' Xi'an Technological University, Xi’an 710021, China)

ABSTRACT: Objective To improve the application level of modified atmosphere packaging evaluation for fruits and vegeta-
bles. Methods Based on the BP Network, the status in quo of fruits and vegetables modified atmosphere packaging evaluation
is analyzed. The principle of evaluating method was systematically introduced. To resolve the problem of MAP evaluation, the
parameters of MAP were analyzed, and the process of evaluation was introduced. Taking beef as an example, evaluating inde-
xes such as pH value, TVB-N (total volatile basic nitrogen) value, drip loss, total bacterial count and tincture were selected,
and the model of MAP evaluation was set up and proved by case study. Results From the result, it was easily concluded that
the values of evaluating samples MAP2, MAP6 and MAP9 were 0. 61, 0.83 and 0. 69, respectively, consistent with the MAP
performance of beef. Conclusion This method is practical and applicable for all MAP evaluation and provides basis for MAP
design.
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Fig. 1 Structure of back propagation network
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Tab.1 Training samples

Pl RRLVIES TVB-N {H PSR oL IrmmkR WE gk
BA 0,/C0,/N, i /(mg-(100g)") /(1sCFU +g™) Bt a /% Wl 4
MAPI 0% ,100% ,0% 6.04 12.7734 4.76 16.41 8.38 0.55  0.52
MAP3 15% ,45% ,40%  5.85 11.1738 4.67 21.35 6.56 0.67  0.68
MAP4 25% ,15% ,0% 6.06 13.9364 4.54 21.30 6.90 0.84  0.82
MAP5 30% ,70% ,0% 5.8l 10. 5406 4.73 22.52 6.79 0.87  0.86
MAP7 45% 30% 25%  5.87 9.8877 4.57 24.96 7.77 0.92  0.91
MAP8 60% ,40% ,0% 5.97 13.7221 4.85 22.79 6.79 0.70  0.69
MAPI10 90% ,10% ,0% 6.12 12.6525 4.86 17.74 7.83 0.52  0.54
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Tab.2 Samples of evaluating

)], s TR, 2010,31(10) :8—10.

LI Jia—zheng, BI Da—peng, LI Yang. Effects of Temperature
on Gas and Water Vapor Permeability of Preservative Film
[J]. Packaging Engineering,2010,31(10) ;8—10.

Yl RALIES TVB-N H B PSR U U [ 275 S S N

BeA 0,/CO,/N, PR g (1000))  /(IgCFU -g™) @it /% it

MAP2 10% ,90% ,0% 5.67 11.7033 4.48 23.41 5.11 0.61

MAP6 40% ,60% ,0% 5.88 13.218 4.35 23.36 5.89 0.83

MAP9 75% ,15% ,10% 6.15 13.0354 4.89 20.22 7.08 0.69
(7] B, TREM, B, T m TR H R 8 A i %

3 45 BT S5 A[T]. A TR, 2010,31(3) :1—4.

DUAN Hua-wei, WANG Zhi—-wei, HU Chang—ying. Engi-
BP M2 o35 T @ A Bk s 7 iR " neering— oriented Theory and Method of Modified Atmos-

oI REA NG5 )5 B AT 52 i 9 & i AR R Pl it 18 A K phere Packaging Design of Fruits and Vegetables[ J]. Pack-

Vi B0 S I KA LR R SR A B 28 9 4 17 1 aging Engincering, 2010,31(3):174. N

BT MR R IS B R b e (S PR BOLIVUR A €% 7

. . . [J]. AU TR ,2008,29(10) :171—173.

HE— P IRABIIE . HU Hong-yan, LU Li-xin. Design of Modified Atmosphere

Package with Micro —hole Film for Fruits and Vegetables

S HK - [J]. Packaging Engineering,2008,29(10) ;171—173.

[1] LEE D S,HAGGAR P E,LEE J, et al. Model for Fresh Pro- (9] BUEAh, Ealifl G, SRR TR B A S (1Y
duce Respiration in Modified Atmospheres Based Onprinci- TCHVTGR[T]. A2 T 2008,29(10) :107—108,125.
ples of Enzyme Kinetics[ J]. Journal of Food Science, 1991, DUAN Hua-wei, WANG Zhi-wei, HU Chang—ying. Nonde-
56:1580—1585. structive Classification of Papaya Ripeness under Modified

(2] A RESFEEIRI R ]. Rl T8 Atmosphere Packaging Conditions[ J]. Packaging Engineer-
#¢,2005,21(7) :175—180. ing,2008,29(10) ;107—108 ,125.

LU Li—xin. Research Advances in Theories for Modified At- [10] WANG Zhi-wei, DUAN Hua-wei, HU Chang—ying. Model-
mosphere Packaging of Fruits and Vegetables[ J]. Transac- ling the Respiration Rate of Guava ( Psidium Guajaval.)
tions of the CSAE,2005,21(7) :175—180. Fruit Using Enzyme Kinetics, Chemical Kinetics and Artifi-

[3] EHRR,EHR, T REACREBIHR[)]. AT cial Neural Network [ J ]. European Food Research and
#£,2005,26(4) :28—29. Technology,2009,229 :495—503.

WANG Jia-min, CUI Shuang, YU Jiang. Study on Model of [11] PAPAJORGJI P J,PARDALOS P M. Advances in Modeling
Modified Atmosphere Packaging for Fruits and Vegetables Agricultural Systems [ M ]. NewYork: Springer Science +
[J]. Packaging Engineering,2005,26(4) :28—29. Buisness Media, 2009 ;:455—483.

(4] Jgedmp, xme. S Bk M3 (MAP) B4 A5 B 5% B [12] SINGH S P, PAL R K. Controlled Atmosphere Storage of
[J]. A% T/ ,2009,30(1) :31-33. Guava ( Psidium Guajava L) Fruit [ J ]. Postharvest Biol
SHENG Na ,LIU Ye. Current Status of Research on Mathe- Technol ,2008 ,47 :296—306.
matical Models of Fruits and Vegetables Modified Atmos- [13] CANER C,ADAY M S,DEMIR M. Extending the Quality of
phere Packaging[ J ]. Packaging Engineering,2009,30(1) : Fresh Strawberries by Equilibrium Modified Atmosphere Pack-
31—33. aging[ J]. Eur Food Res Technol ,2008 227 .1575—1583.

(5] ZEXRH REAEFMEEEEENH[T]. % TR, [14] REUCK K D,SIVAKUMAR D,KORSTEN L. Integrated Ap-
2011,32(15) :33-38. plication of 1-methylcyclopropene and Modified Atmosphere
LI Jia—zheng. Principle and Application of Voluntary Modi- Packaging to Improve Quality Retention of Litchi Cultivars
fied Atmosphere Packaging for Fruit and Vegetable [ J]. During Storage [ J ]. Postharvest Biol Technol, 2009, 52
Packaging Engineering,2011,32(15) ;33—38. 71—77.

[6] 5B, S RMG , 257 . B X R fif 528 < ANz M P RE Y [15] % gl A3 T AR B X A AR B S2 I [) ] &

i R BE T, 2010,37 (4) :226—231.

CHU Yi-ke. Effect of Gas Concentration in Modified Atmos-
phere Packaging on Fresh Beef[ J]. Food and Fermentation
Industries ,2010,37(4) :226—231.



