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1 MRE5REZE
1.1 #HEEnEF

T T P O D R S (OLAL B 4% ) At
AN T R o ol AT PRy wl R

ANEA D FCHTE SR 1E ( Pseudomonas  to-
laasii) VG BB 1 ( Pseudomonas fluorescens) |
A BB LR 15 ( Pseudomonas migufue)*ﬂfﬂ'gﬁﬁﬂi
el ( Peeudomonas agm'ici}j‘-} AT B a0 3 T A
CEILE

B EVEHT (Peptone ) , B0 G0 P il R 2
) - R R VK 23R | B
W CFC IEFEPER IR 36 (CFC) 7 Bl M AR M HoR
AT PRAT] ; e- B M PR AR AR T TR S E ) T
FEATPRA ],
1.2 E5EF

B-CYD2022L JCIFRFERE, hri s E Rk
AR 2 T] s MX-S TR AT, JE st 4] S 4e (028 (A
SO W) J2-1 il g L, kL L
(AT PR 7] s Megafuge 8 BLCHL, FIFRERR ©
HERBHEA RS W] MGC-100 JEIEEE 3480, 1
—faRA AR M2 W] TMS-PRO JEE(Y, F(H
FTC 22 %]; ADCI-60-C 4= H 2l (5.5 223, Jb st
2 v ALARHAATBR 20 W] MB25 7K SHE (L, St
WA )
1.3 HEHFE
13,1 Al 4 pRIEER AR A R 5 =
F AR IR0 ik, EE R TOUAL I IR A B
M B30 1 A 107~10F CFU/mL.

132 FESHAEFR  SEERAMIGE 1, KB, K
ARFNIUBAR 5 () B i DGR % . 80 S kGy
7R b P A 3 P Sfe ) s f S R R A AR A I
— I ET 4 CHRMF F AR, SRR SR
ERAEA, FEXREEMF T RS 0.15 gL
#1030 g/l 19 e— 2 FR K IE R W 5 25 1 2
WECPE R EE AR I, SR FHOCT XS B 1l
G R TR 25 ¢ TREH ST, Hrp
AT 100 pL (BSPB R A i S
KA Gl i b, B8 OUT I i B 5 v 4 1 v
M 4.0~5.0 lg(CFU/g) FTERTA FEG AR EHREE,
133 iS5t SHE WSk,
55RO TR A L 10 S IR A Bl
FORXTEL, AL g (CFU/g) ¥,

1.3.4  BERIGYES,  RIBUEE R, RIEIER
Gompertz F5 7Y %o U7 B 4 26 1 2 20 60 0 A5 5 1
BN At £ 2 B ) A adul Ao 1 0 oA Se ik
R FE IE MY Gompertz BRI 7 FikaUin .

X(£)=Xo+( X mXo)

axp-I —exp ;me;n (A=t)+1

} (1)
X (1) —— B 0 A0 i 1 R In (CFU/
o) s Xo— AN R RA AL In(CFU/g) ; X 401
RS SE BB, In( CFU/g) st HEAE S R
h™,
1.3.5 BEVES ZMH Lukasse S99 RVE P

e, EETrRENE 1,

=1 BEERTOIRE

Table 1 Standard of sensory properties
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<4 e, ~EHE il i = F ek Fia Il

1.3.6  @@ayifdr  Eid ADCI-60-C 4 [ =il
(s, €61, 253 100 OUH A 05 S ) PR B L7 AL, Mg i
ULFLEE G A € T 5 2R AT

1.3.7 BHEEVEMT SR SMSTA TAXT plus ffify
ASCI0] 5 LA s BB BE | R s S8 T

P2 #3100 g filh % 11 10% 45 1 5 1 mm-s™ SHT
FEEE 1 mmes™ A 2 10 mm s~ 005 S
1.3.8  JcEZRRIMGE SR TRR A S LA 4%
A EER . M, I T DR EE A g M, R
Y UL 2 A g
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Fig.l The effect the of growth of background microorganisms and Pseudomonas spp.

on Agaricus bisporus weated with e-PL
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AR B ERE Y I E BOC T R M, RS
FRERER [l P A BT S, R )
AR T MmRCEW A AR 7E 16 125 T, e-PL
Xef LA A % 9 0 A5 R P B A A I
WHEIER. fE 4 CHMF T, e-PL X UL & 3R 1
{2 S B o E A IMRIPE I, R EEh 0.30 g/L
(Y e=PL X 0UTEL B %% 2 1 {8 S0 10 o A < AW il E 1
R FAE, Benl KR &R e-PL R
SXof SO T ;LA e ey {1
22 REMe-PLIRENNEEFREMEDE
KiEER M

FR % 2 AR, AN EE Y e—PL XS UL 4 %
[1T)e paa e e ch a8 8- T N il | 4 E] IR N T
VI o-PL 0L & 3¢ i 5t OB A
HOI 5 #FF0 (P>0.05) . 4,16 #0125 TR e Kk
KB A 7.42,8.35 1 8.65 1z(CFU/g) . £ 4
CH, AR -PL AL S 04 AR 25 FF & P i
B0 e KA R ) R 7.42,6.60,6.36 g
(CFU/g), Tfi 4 CHMF T, 0.15 g/L 1 0.30 g/l
We BE e—PL (0070 B 4R o P B R T 0 Ee AR R
55104 0,026 h F10.017 h™, B BT 18
20 0.035 b, KIAAE 4 CHMF 7B Ar 0.15 /L
M 0.30 /L. §Y &—PL X LB 4% % 1 5 5 L iR 2
KA MHIE.

16 CH, A EE e-PL 4 OUHLEE G54 5 b
(P BB VAT fe R HE A TR 5 ) By 8.18,8.28,8.35 g
(CFU/g)., fE 16 CALF T, 45 0.00,0.15 1 0.30

i e wReR >
i
. =
B |
= E E - 0,00
ﬁ % ? s01s
“g " A0.30
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L] in M 3n
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F2 BEMPLEEMTHABERATSRES
FOMER SRR 4 A IE R
Table 2 Eftects of temperature and concentrations

of &-PL on the growth rate of background microorganisins

and Prendomonas spp. on A garicus bisporus

BmA e-PLAEIA/ HFEH HER L A
G I e oD Hndh™!
4 0.00 0.035 0.035
0.15 0.025 (1.026
0.30 0.030 0LoL7
16 0.00 0.117 (.200
0.15 0.114 0.243
0.30 0.145 0.233
25 0.00 {1.366 (1.569
0.15 0.295 (1655
0.30 1.304 (1.523

/L T HEE £ -PL (18 OUHS 4% FF 5 o B2 i i
F A 4 3 48 4 1) £0.200,0.243 1 0.233 b, &-PL
et A RO B E 22 7 (P>0.05)

1E 25 T, fRAKBEEI 5N 8.65,8.64,
8.55 lg(CFU/g), 1 25 CF, &M 0.00,0.15
0.30 /L AR L £-PL A9 UL B 25 06 56 rh B
LR 11 Hb A 425391 . 0.569 ,0.655 1 0.523 b,
B 0.00~0.30 g/L Fi R IE e-PL & HAM R R
T FHE T (P0.05).

&
§ - f
HE o
ol
= E = ~ 000
sic
X E ! a0l
ﬂ? L 3 A 030
§ g " s " »
Tl'ﬂlill'l“-l-lillt'fnl:
(I}

B2 VRABEEAWRAFEEARMEERRERE RE -PL TRAEKHN

Fig.2 The maximum bacterial populations of background microorganisms and Preudomonas spp.

on A garicus hisporus at different temperature and different concentrations of £-PL
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Table 3 The shelf life equation of Agaricus bisporus

BT e-PL i i g L T AL AR
4 0.00 ¥(0)=14.751+(18.170-14.751 Yexp | —exp| 1 +{46.667 -1 )x0.035x2.T18/( 18.170-
14.751)1/2.303
0.15 ¥(1)=14.569+(18.818-14.569 Jexp | —exp| 1 +( 26.003 -1 )x0.025x2. 718/ 18.818-
14.569) | /2.303
0.30 ¥(1)=14.480+(18.583-14.489 Jexp | —exp| 1+ 28.040-1 )= 0.030=2.T18/( 18.583~
14.489) [/2.303
16 0.00 V{t)=15.118+(20.492-15.118 Jexp | —exp| 1+ ( 15.212-1)x0.117x2.718/( 20.492-
15.118) [/2.303
.15 V{t)=16.173+(20.342-16.173 Jexp | —exp| 1+ 26.745-1 )x0. 114x2. 71 8/( 20.342-
16.173) [/2.303
.30 V{t)=16.238+(20.250-16.238 Jexp | —exp| 1+ 29.802—1 )x0). 145x2. 71 8/( 20.250-
16.238) [/2.303
25 0.00 V{t)=13.901+(19.775-13.901 Jexp | —exp| 1+ 7.294— ) x0.366x2.T18/( 19.775-

13.901) 1/2.303

0.15 F(1)=15.203+( 19.835-15.203 )exp | —exp{ 1 +(8.743-¢}x0.295x2.718/( 19.835~

15.203) [/2.303

0.30 F(e)=14.138+( 19.618-14.138 Jexp | —exp| 1 +(8.354 -1} x0.304x2.718/( 19.618-

14.138) |/2.303

24 {KiR(4 C)FMHT e-PL iR B X W BE 15 &
R B0

£=PL JE—FP 2 BRIS I IR G 70) , 100 02 1 il
R, AXF AR L 2 E, e-PL b B OUHLR 45
VR AN 3 B, A5 0 REY, 28 0.15 1 0.30
g/l i B FE e —PL ik 38 A% ALTR B 4% 5 50 B A
(0.00 g/L)FHEE, JCW] & 22 51 1550 &—PL X (LA
a5 A S P R0 (EI LR B R 4 CRY 5
PE, OUTEL A 25 A SRR 20 i 5 I (] £y
IR AER T [B] A5 8 s, L s HLAT B
BIFAEER, RSN (AR, kR
e, BLAR S R A AR R R S R AR A
1.
25 A[E e-PL iR B4 8 X3 X 76 B 5 9 B MO B
)

LFLEE 4 B 1D 38 1 5 7 S 2 3 I LA
B Bl S A AR R, SRS B UL 1 B TR AL
Ry R, 2 EODIR I S R

9, BRAC DUt A% A A T, e B R A L (i
R o OUA S 4 4 7 P RIS .t 4 B, A
[Rl AL FRE Y L (A S ASWRRAC I B % 28
0.00,0.15 1 0.30 /L i & & K 119 e—PL b JR (1 4L
FELEE ik (19 L7 BTG 73 ] 2l 84.24,84.61 ,84.86, L
B EHER(P>0.05), XATHA1(0.00 L) L EH T
[ ol & il I 4 d S5 L (M 84.24 [HE F
76.26, 1] 0.30 /L B M EERY e—PL AR BHZE 5 4
d BFAY L AR N 78.02, 5 & # T A B4 (P<0.05)
1 AT %0, 2 —PL b 38 RE 45 4E 5% TUF6LBS 15 ) 4 7
WS 6 Ji, X WAL 5 AbFRA iy L YRR 75
PITF.

26 A[Ee-PLREAMEX WA ETEFL R
5]

il FE 22 3 2 UL ok oy G ) — 00 B
SRR R Y U A A e b R, LRk
PN KR AT LR S A R AR MR e, DR gk A
Py (e s Y, 0L B 2 L I ], ey T
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Fig.3 Sensory evaluation of Agaricus bisporus

during storage
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AL FRET 11.72%H0 6.25% ., HEiE | e-
PL b J AT L5435 DUF6 B 0 5 e A B R o — Y
2.7 A e-PLREAMEXNBEE K SEM
KEHEM

AUFLEE 45 - iherh S oK sl |, e R
IR B 5%, OUTEEE &% a5 1 2 7 A 9 19 I PPO
SERRITG ST, VR O 4 A AR A D
M0 i ERIF R E A MR . BE e fE
7 iz, 4 CIEENIE] 28 0.00,0.15 1 0.30 ¢/ il
T 1) e—PL A B UL 45 AP0 R K 2 i
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(P>0.05). ScHERM BTSSR E A FRER T
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Figd The value of L™ on Agaricus bisporus

during starage
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Effects of £—Polylysine Hydrochloride on Microorganisms Growth and Freshness
of Agaricus bisporus Fruiting Bodies during Storage

Wei i'*, Li Jie?, Liu Beibei*, Luo Xiaofang’, Fang Ting’, Chen Bingzhi®, Jiang Yuji*'
{'College of Life Science, Ningde Normal University, Ningde 352100, Fujian
‘College of Food Seience, Fujian Agriculture and Forestry University, Fuzhou 350002)

Abstract This research was designed to investigate the shell life of Agaricus bisporus fruiting bodies during storage. The
elfect of different concentrations of e-Polylysine hydeochloride (015 and 0.30 g/L; e-PL} on the growth of hackground
microorganisims  and Pseudomonas spp. on Agaricus bisporus froiting bodies were established at 4 T, 16T and 25 9,
respectively, And the shell lile prediction model of Agaricus bisporus Iruiting bodies was buill. In the meantime, the
samples of Agaricus bisporus froiting bodies were collected during the storage to investigate the score of sensory, L7 val-
ue, hardness, weight loss rate, and moisture content. Resuolts showed that treatment with £-PL ((L15 and 030 g/L)
could interfere with  bacterial  growth on Agaricus  bisporus fruiting bodies. The  background microorganisms  and  Peew-
domonas spp. on Agaricus bisporus fruiting bodies were modeled with three different phases: lag phase, log phase, and
stationary phase. The £-PL could inhibit the growth of Pseudomonas spp. on the surface of Agaricus bisporus [ruiling
bodies at 4 C. The &-PL (0.30 /L) showed the strongest inhibitory against Pseudomonas spp. on the surface of Agaricus
bisporus fruiting bodies compared to the other concentration of &-PL (000 and 0.15 g/l.}. The study suggested that the
combination of £-PL and low temperature conld effectively improve the quality and the shell life of Agaricus bisporus
fruiting haodies during storage.

Keywords  Agaricus bisporus; e—polylysine hyvdrochloride ; microorganisms; Pseudomonas spp.; mathematical model



