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Technology Optimization for the Modified Atmosphere Packaging-cut Lotus Root Slices

ZHU Rui (College of Arts and Sciences, Yangtze University, Jingzhou, Hubei 434020)

Abstract [ Objective | To optimize the fresh-cut lotus root proportional gas packaging. [ Method ] With the total number of colonies and brown-
ing degree as the index, based on the simplex-the center of gravity design review different ratio of O, , CO, and N, for the effect of preservation
of lotus root. [ Result]After comparison with the control group of plastic film packaging, we found that modified atmosphere packaging can ef-
fectively inhibit the fresh-cut lotus root during the microbial growth and browning, and the preservation effect depended on the gas ratio. The
response value of packaging-cut lotus rootslices based on the total number of colonies and browning degree for storing 6 days. A regression
model was established based on the gas composition ratio. The optimum gas ratios were 67% O,+ 33% CO, and 100% CO,. By further verifi-
cation, we can get better storage quality with 100% CO, modified atmosphere packaging. The total number of colonies and browning degree
were 6.25 lg (CFU/g) and 0. 24 respectively ,which in cold storage for 6 days. [ Conclusion]The results can provide reference for the quality

control of lotus root and its fresh-cut products.
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Fig.1 Effect of gas mixture ratio of modified atmosphere packa-

ging on the total bacteria count of fresh-cut lotus roots
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Fig. 2 Effect of gas mixture ratio of modified atmosphere packa-

ging on the browning degree of fresh-cut lotus roots

2), [BIERAEIE R® {H50 500 0.972 8 F1 0. 766 6, L4 FE
B YSUARE L 67%CO,+33%0, I A5 T 14 74
Bk IMA 6. 14 1g( CFU/g) |, T SRR LR 100% CO, B3k
PR/ IMBAERE 0. 22, X [BUERSERET 77 2550 Hr B 45 I &R
— RIS BT BB A B (P<0. 05) |, 1M 38 H. 70 4 B
& BN T B R (P>0. 05) 5 45 PR 2 — YR I K 58 1350 %t
M7 B TC B 2 R (P>0. 05)

FEAIRE 67% CO,+33%0, F1 100% CO, Xt 38 4124 3%
FIFEC B PR 75 SRR A8 B 1) 5 I 2 T ARAS e R A
B, P 3 AT, 2 AR R Y R R BB
A ) B A K J RN (P< 0. 05) . FEIV RS 2.4 K, 67%
C0,+33% 0, 21 M TE ¥ S8 W 3T 100% CO, 4 (P<
0.05) fHIFHEES 6 K 2 AL BT B0 i 325 57 (P>0.05) .
FH T 4 AT, 100% CO, ZH 78I 9 48 A8 i T b 2 A8k (P>
0.05), HEH 6 KAkA W EMHA (P<0.05), 1l 67%CO, +
33%0, AR FETE O AR E e n . 2 <R
BESEFRIAE AL FEALAE IR ER 6 R LT & 22 5+ (P<0.05)
LA R, 100%CO, TIHMASEFEE R E S 6 KT RERIS
TR BT, LAV S BORIAE AR B2 43 31 6. 25 1g( CFU/g) Fl
0. 24, 5T {E L



46 B 17 Kk B A TARPREESE B R T UG B 175
2 [OREER H AR/ R E
Table 2 Regression model and its minimal response value
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Response value

Regression model equation

R? Predicted co, N,

value 2
B 7% S50 Total number of colonies Y, =6.49X,+7. 75X, +6. 53X;+0. 785X, X, +2. 23X, X5 -3. 57X, X; 0.9728 6.14 33 67 0
() //1g(CFU/g)
WS Browning degree( Y, ) ¥, =0. 23X, +0. 27X, +0. 22X, +0. 12X, X, +0. 24X, X;+0. 11X,X;  0.766 6  0.22 0 100 0
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Note : Different letters indicated that the total number of colonies of
same atmosphere packaging group in different storage time was
significant ( P<0.05) ; * indicated that the total number of colo-
nies of different atmosphere packaging group in the same storage
time was significant( P<0. 05)
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Fig.3 The change of total bacteria count of modified atmos-

phere packaging fresh-cut lotus root during cold storage
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Note : Different letters indicated that the browning degree of same at-
mosphere packaging group in different storage time was signifi-
cant( P<0.05) ; * indicated that the browning degree of differ-
ent atmosphere packaging group in the same storage time was
significant ( P<0.05)

B4 ARESELFASEEEERCHEABNBEETL

Fig.4 The change of browning degree of modified atmosphere

packaging fresh-cut lotus root during cold storage
3 Zig

R EAAIE —F D7 A 5 5 R A EL B R R

B 0F DT RE T S EORIRE L BE 2 ) a5 ) IR 2L A T
PO S B, 3 25 1) SR L REA ST A A 0 ) A R AT
GeReE , VABEUIEE RS 07 e B R 2 6 KAy TE T A 8
JSE SR e EAFL, 3 S ST AR ZE R e 491 DA DR 3R ) = PR K [l
B S A/ I B A A AR BC L, 2 — 20 LU
KB, R 100%CO, LR B DTRE J7 T FRAT 20 1) I
AT, 4 °C Y R A 6 KA TA VA B R 4 8 B S i) A

6.25 Ig( CFU/g) F1 0. 24, 15T R S fif V) SE 58 V742 o BT 45
e =
SE Xk

(1] SkABt, BN, FaUl, 5. M E R R IEDDRE ST A FIAIL) ]
B SETR,2006( 1) :22-24.

(2] 25, 50/ IR, oy el 5. 5 FEEETRE P IKSRE R 1y S S e
[J]. Bl 2014,35(23) :151-154.

[3] JIANG J,JIANG L,LUO H B, et al. Establishment of a statistical model for
browning of fresh-cut lotus root during storage[ J ]. Postharvest biology and
technology,2014,92.164~171.

[4] HE J F,ZHU Q,DONG X, et al. Oxyresveratrol and ascorbic acid O/ W mi-
croemulsion ; Preparation , characterization , anti-isomerization and potential
application as antibrowning agent on fresh-cut lotus root slices[ J]. Food
chemistry,2017,214:269-276.

[5] DU J H,FU Y C,WANG N Y. Effects of aqueous chlorine dioxide treat-
ment on browning of fresh-cut lotus root[ J]. LWT-Food Science and Tech-
nology,2009,42(2) :654-69.

[6] SUN Y,ZHANG W,ZENG T,et al. Hydrogen sulfide inhibits enzymatic
browning of fresh-cut lotus root slices by regulating phenolic metabolism
[J]. Food chemistry,2015,177.376-381.

[7] GAO J,LUO Y G,TURNER E et al. Mild concentration of ethanol in com-
bination with ascorbic acid inhibits browning and maintains quality of
fresh-cut lotus root[ J ]. Postharvest biology and technology,2017,128;169—
177.

(8] 2, THBR, e, 5. REEVIOS SRR (REECR 2L ].
BRI S TR ,2016,37(8) : 178184,

[9] XING Y G,LI X H,XU Q L,et al. Effects of chitosan-based coating and
modified atmosphere packaging( MAP )on browning and shelf life of fresh—
cut lotus root( Nelumbo nucifera Gaerth) [ J]. Innovative food science & e-
merging technologies,2010,11(4) :684-689.

[10] SBAHTHR, 2. i O, TR QR REETERE R ESCR A2 [T ].

B E LR ,2013,29(10) ;2447-2452.

[11] =is, INAR , SIEE, & SR B R BT R ). &
SRl 2008,29( 10) :612-614.

[12] ZEfR, A, ST TEEE RS BRI (1], B S AR
4%,2008,27(1) :44-48.

[13] £, PV, BB, 5. S TR - B O U SR 2R A e EE A
FARLLBIL . B Tl R, 2016,37(7) :310-315.

[14] AR NRARIE AR, SrlitUeE 0SS BRvk S : GB 4789.
2—2010[ S]. b5t FEFR AT, 2010.

[15] HUJ Q,YANG L Z,WU W ], et al. Slicing increases antioxidant capacity
of fresh-cut lotus root ( Nelumbo nucifera G. )slices by accumulating total
phenols[ J ]. International journal of food science & technology,2014,49
(11) :2418-2424.

[16] P NEHAE R, SEJ5E A NY/T 1987—2011[ S]. bt thE
Al b, 2011

(17] I ARE EMT AT RN, a8 AR E  DBS
44/006—2016[ S 1. | AE DAFNTRIEEZ 2, 2017



