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Effect of Interval Ventilation Time on the Quality of Fresh Shiitake Mushrooms
during Vacuum Tank Packaging Storage

LIU Xing, FU Hai—jiao, FENG Li—-ping, ZHANG Min
(College of Food Science, Southwest University, Chongging 400715, China)

ABSTRACT: Objective To investigate the effect of interval ventilation time on the quality of fresh shiitake mushrooms under

55 kPa hypobaric pressure condition at 20 °C. Methods The shiitake mushrooms packaged in vacuum tank were treated with

ventilating once every two days and daily ventilation, respectively. Respiratory intensity, weight loss rate, soluble solids con-

tent, polyphenol oxidase (PPO) activities, malonydialdehyde ( MDA) content and sensory index were determined every two

days.

Results The results showed that daily ventilation treatment could inhibit the appearance of off—odor, significantly re-

duce the respiration intensity and maintain higher soluble solids content of shiitake mushrooms during vacuum tank packaging
storage (P<0.05). While the ventilating once every two days let shiitake mushrooms maintain higher overall sensory qualities,

significantly inhibited the increase of PPO activities, and retarded the decrease of MDA content (P<0.05). Conclusion The

ventilating once every two days significantly reduced the weight loss of shiitake mushrooms in the late storage (P<0.05).
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Fig. 1 Effects of interval ventilation time on the respiration rate

of shiitake mushrooms during vacuum tank packaging storage
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Fig. 2 Effects of interval ventilation time on the weight loss rate

of shiitake mushrooms during vacuum tank packaging storage
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tent of shiitake mushrooms during vacuum tank packaging storage
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of shiitake mushrooms during vacuum tank packaging storage
2.5 #BSEPMEE#ZELERE MDA KR

MDA SR 8% 2 40 % A B RR o E AL 7 F i ™=,
BN AT LA A5 7 2 110 40 I S, il A S 2 1 A R
B I BEREAR MRS A0 AS 1 0 13 DA TS5 50 200 A 6 37 sl 2
BEAR , I s 22 AN S s, I AT 6 d
BF, A Zb3AL ) MDA & &80 & T B A PR, 765
8 K,2 HAFHEN) MDA & A T TR, A A& =1)
WEET BAH(P<0.05), TEN S HI,A,B 2 4b3H
IR MDA B#iTHR . 7E56 12 K, 2 AbHig [A] 25 5
F(P<0.05), Hutnr UL, 78 ps e I 58 40 1a], 7 4% 1)
MDA 5 2 Fif fif 7 o (8] A 38 i 3, o 5L A 2 d e
AEBRBE BN T 45 MDA &R A B (P<0.05) i
HARFFERARACE

0.701

7065}

=14}

=~ 0.60f

g

£ 0.55f

1\; 0.50}

Jul

o 045)

# 040t

ﬂé 0.35}
0.30

= RIS AL
—— BRI, B4

0 2 4 6 8 10 12
Ve Ia] / d

PSS SO0 ol s 28 7 2t O 5 ik A S
Fig. 5 Effects of interval ventilation time on the MDA content

of shiitake mushrooms during vacuum tank packaging storage
2.6 BMSFHMEAE#EEEEHERE MR
= I Dl L A L T R LA



32 %

T #

2014 4 01 H

LR B S SCR R 2, (DT T A AL PRZH
TFRELEH 6 KI5 09 - (ET BRI AR, 328 12 o mt
T o 22 A 2 T A2 X ] REJE Hh T 2 A < 2L
i S SR BT A RCER T (2 T A 4 Y
A NG A 4l B4 JE W B A P2 RE B4 b DR
i AN ERE N S ae @ G = (R GRE T
(B, BUHbJy T - A Kb 32 A5 4 e R, 5 B0 s A
o, ZTH UK BB G , Bl 4 I (A B Ad
PREF (s . SUWRTT IR : A Kb R ZH RE A HE 2% 7 4 S+
BRI = A ] 7E58 10 KA Bk B Ab A 7
TR o 8 R AE 2 1 Sk, R A BT 5 T < AR
A AE PR REBSAM I SR B A {H B AL FRZH BB
JRAENE A A AT A T R K
x2 BSAPNBEREREERE®RRZW
Tab. 2 Effects of interval ventilation time
on the sensory evaluation of shiitake mushrooms

during vacuum tank packaging storage

I g 1]/ d

Ab¥RZH

0 2 4 6 8 10 12
) A 4 4 4 3 3 2 1

(ihzs
B 4 4 4 4 4 3 3
A 4 4 3 3 2 2 1

S5
B 4 4 4 3 3 2 2
A 4 4 4 3 3 2 1

SR
B 4 4 3 3 2 1 1
EEIUN A 2 12 11 9 8 6 3
Al B 2 12 11 10 9 6 6

3 ZiE

TR AR I G2 O T A 2 i PR B
T AN [ SR AR AR EE AR A 2 e, BFSE R
FERA A FERE B IR A 4 SR 14 7™ A= | BEAS 0 25 R AR
BRI 0 0 2 100 R 3 5, PR 58 v 1 T i
R 2 i (P<0.05) , T4 2 d 4 A AR AT A 4
PRAFRDT () 5 TN T, OB R i A . 2
d #e AL REAS WA H A 45 PPO IR MERBS N, A fig
% S 28 5 4 N T Fr i I N ( P<0. 05) o FEISEIY
T A, 0 A0 0 A s Ok R R R B (P>
0.05) , M7EE ], B 2 KA AL A /Y A4 H R HE %
AR TR R AL A (P<0.05) .

H AT AT i R e A o A A A T PR R
Jo AR S nT LUK i T IR ) R AT R
i IE L A E— RS BN , HiEE T HA —E

P AR 28 o EAT R AT o A A vl R A4k
B AT B DR A e A AR, B G R A PR i 2
R, N A S Bz F A v A R 1 T B TR

SEH:

[1] XU C, HAIYAN Z, JIANHONG Z,et al. The Pharmacolog-
ical Effect of Polysaccharides from Lentinus Edodes on the
Oxidative Status and Expression of VCAM—-1mRNA of Tho-
racic Aorta Endothelial Cell in High—fat—diet Rats[ J]. Car-
bohydrate Polymers,2008,74(3) :445—450.

[2] ZHENG Z,SHETTY K. Solid State Production of Polygalac-
turonase by Lentinus Edodes Using Fruit Processing Wastes
[J]. Process Biochemistry,2000,35(8) :825—830.

(3] XUHE, PN, A i R R A T 25T ). B S
KEET A ,2007,33(11) :155—157.

LIU Yan,LU Li-xin. Research on the Modified Atmosphere
Packaging Technology of Lentinus edoes[ J]. Food and Fer-
mentation Industries,2007,33(11) :155—158.

(4] ZAM. Fai 0ROk Femr st [ )], A Y 28
#2,2005,32(4) ;149—152.

LI Yue—mei. Research Status and Prospect of Lentinula edous
[J]. Acta Microbiologica Sinica,2005,32(4) :149—152.

[5]  HAE 2 EBrA 55 T A B B 2 A T B 3t o

MR D] B TR 2012,33(13) :327—331.
XIAO Fei, LI Yun—fei, WANG Lu-yi,et al. Effect of Micro-
wave Treatment on Quality of Mushroom During Storage
[J]. Science and Technology of Food Industry, 2012, 33
(13) :327—331.

[6] RT3, BUAY, S5 A Ak U 0 7 gl O B 0CR 1Y
S[T]. iR 2013,34(8) :299—302.

WU Ning, JIN Cheng, HUANG Ju, et al. Effect of Grape
Seed Extract on Preservation of Shiitake Mushroom ( Lenti-
nus edoes) [ J]. Food Science,2013,34(8) :299—302.

[7] ANTMANN G,ARES G,LEMA P, et al. Influence of Modi-
fied Atmosphere Packaging on Sensory Quality of Shiitake
Mushrooms[ J ]. Postharvest Biology and Technology,2008 ,
49(1) :164—170.

(8] 3K, AR, K ELEE AR i 4 s ORI BT[]

T AT\ — AR B R 242441, 2002,14(2) :87—90.
ZHANG Ping, WANG Dong — hui. Study on the Effect of
Fresh— Keeping with Soyprotein Film in Lentinus Edodes
[J].J of Heilongjiang August First Land Reclamation Uni-
versity,2002,14(2) :87—90.

(9] HHF, B i, T oefd. Fel 2077 i R 5 AR 1 o R il
[M]. Jbst: Bz e, 2011.

TIAN Shi-ping, LUO Yun-bo, WANG Gui—xi. Posthcorvest



$35E 1

X FE A SR 0T S 28 A 0 7 285 B P R T 33

[10]

[11]

[12]

[13]

[14]

Biological Basis of Horticulture & Curdeuing Products[ M ]
Beijing: Scieuce Press,2011.
FT OGRS, A5 IRl Y PR B R I s B ]
BHTLI]. )RR BE,2012,39(2) :79-82.
WANG Bo, LI Guang-le, LIN Mao, et al. Discussion about
the Advantages and Problems of Hypobaric Storage [ ] ].
Guangdong Agricultural Sciences,2012,39(2) .79—382.
BUEA, TR A5 TT R, 2. 0 800 107G fif A 5 3
AR [T ] PEBHAON R 5424417 ,2007 ,38(2) :157—161.
YAN Ting-cai, WANG Shu—qin, LI Jiang—kuo, et al. Effects
of Hypobaric Storage on Senescence of Jujube in the West of
Liaoning[ J]. Journal of Shenyang Agricultural University,
2007,38(2) :157—161.
FETF, T2 DR L 48 0 300 068 9 T D 80 4 A
(1], B S kBT, 2005,31(8) :125-127.
ZHUANG Qing, WANG Qing—guo. Effect of Interval Venti-

/JE'/ F]

lation Time on Quality of “Dongzao” Jujube during Hypobaric
Storage [ J ]. Food and Fermentation Industries, 2005, 31
(8):125—127.

B BN e g S " G I N s WA S LU R B A AR 8 4
BRI ] BUCEARHL2013,29(5) :978—981.
WANG Shi-kui,MU Qi-yun,LI Wen—xiang, et al. Effect of
Different Pressure on the Hypobaric Storage of Pleurtus Os-
treatus[ J |. Modern Food Science and Technology,2013,29
(5):978—981.

A% iR, s R, 45 STRMENTAE WX A aE A IR
AR ATSE ()], B S E Tl ,2011,37(9) :212—
216.

ZHOU Bing, LI Jian—rong, HUANG Jian—ying, et al. Effects
of Chitosan Derivate Coating on the Postharvest Lentinus E-

does[J]. Food and Fermentation Industries,2011,37(9) .

[15]

[16]

[17]

[18]

[19] 2

[20]

[21]

212—216.
LI T,ZHANG M,WANG S. Effects of Temperature on Agro-
cybe Chaxingu Quality Stored in Modified Atmosphere Pack-
ages with Silicon Gum Film Windows[ J]. LWT-Food Sci-
ence and Technology,2008 ,41(6) ;965—973.
KIM K M,KO J A,LEE ] S, et al. Effect of Modified Atmos-
phere Packaging on the Shelf —life of Coated, Whole and
Sliced Mushrooms[ J]. LWT-Food Science and Technolo-
gy,2006,39(4) :365—372.
TAO F,ZHANG M,HANGQING Y, et al. Effects of Differ-
ent Storage Conditions on Chemical and Physical Properties
of White Mushrooms after Vacuum Cooling[ J ]. Journal of
Food Engineering,2006,77(3) :545—549.
JIANG T. Effect of Alginate Coating on Physicochemical and
Sensory Qualities of Button Mushrooms ( Agaricus Bis-
porus) under a High Oxygen Modified Atmosphere [ J].
Postharvest Biology and Technology,2013,76:91—97.
B, PNVEE, A, A AR B AR A ST IR TR AN HOR
(M. et 40 R, 2003,
LI He - sheng, SUN Qun, ZHAO Shi - jie. Principle and
Technology of Plant Physiology and Biochemistry Experi-
ment[ M ]. Beijing: China Higher Education Press,2003.
GUILLAUME C,SCHWAB I, GASTALDI E, et al. Biobased
Packaging for Improving Preservation of Fresh Common
Mushrooms ( Agaricus Bisporus L) [ J]. Innovative Food Sci-
ence & Emerging Technologies,2010,11(4) :690—696.
B/ SRR o S A X AR A 2 M 5 5 [ T ] AL A B
IR, 1991,27(2) :84—90.
CHEN Shao—yu. Injury of Membrane Lipid Peroxidation to
Plant Cell[ J]. Plant Physiology Communications, 1991 ,27
(2) :84—90.

(EBF2T W)

[11]

[12]

[13]

XIAO Ming—yu,PAN Hong-xia,XU Yong—wei,et al. Prep-
aration of Polylactic Acid Biaxially Oriented Film and There
of Properties[ J ]. New Chemical Materials,2006,34(12) .
71—74.

AURAS R,SINGH S P,SINGH ] J. Evaluation of Oriented
Poly( Lactide) Polymers vs Existing PET and Oriented PS
for Fresh Food Service Containers[ J ]. Packaging Technolo-
gy and Science,2005,18(4) .207—216.

AURAS R, HARTE B, SELKE S, et al. Mechanical , Physi-
cal,and Barrier Properties of Poly ( Lactide) Films[]J].
Journal of Plastic Film,2003,19(2) :123—135.
DELPOUVE N,STOCLET G,SAITER A, et al. Water Barri-
er Properties in Biaxially Drawn Poly ( Lactic Acid) Films

[14]

[15]

[16]

[J]. Journal of Physical Chemistry B, 2012, 116 (15):
4615—4625.

AURAS R, HARTE B,SELKE S. An Overview of Polylac-
tides as Packaging Materials [ J ]. Macromolecular Biosci-
ence,2004,4(9) .835—864.

AURAS R, HARTE B, SELKE S J. Effect of Water on the
Oxygen Barrier Properties of Poly ( Ethylene Terephthalate )
and Polylactide Films[J]. Journal of Applied Polymer Sci-
ence ,2004,92(3) :1790—1803.

FISCHER E W,STERZEL H J, WEGNER G. Investigation
of the Structure of Solution Grown Crystals of Lactide Copol-
ymers by Means of Chemical Reactions[ J]. Colloid and
Polymer Science ,1973,251 :980—990.



