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Application of Placket-Burman Design for Determining Key Factors on Mycel ium Growth and Extracel lular

Polysaccharides Excretion of Ganoderma lucidum

CHEN Zhi-jie, HAN Yong-bin, SHEN Chang, CHEN De-ming, GU Zhen-xin*
(Key Laboratory of Food Processiing and Qual ity Control, Ministry of Agriculture, Nanjing Agricultural University,
Nanjing 210095, China)

Abstract The Plackett-Burnam design was applied to screen out the key factors from the fol lowing eleven components, namely,
glucose, sucrose, corn syrup powder, peptone, soybean bud juice, KH:POs, Na:HPOs, MgSOs, ZnS0s+7H.0, VB: and sodium
glutamate, whichwould affect the mycel ium growth and extracel lular polysaccharides excretion of Ganoderma lucidum. With JWP
software(version 4.0.5, SAS Institute Inc, USA)statistical analysiswas performed. Itwas found that sucrose (p=0.0119),
KH2P0Os (p=0.0111) and ZnS0s: (p=0.0024) were significant factors for mycelium growth; sucrose(p=0.0165), KH:POs
(p=0.0103) and ZnS04 (p=0.0019) were significant factors for extracel lular polysaccharides excretion of Ganoderma lucidum.
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1.1 14
(Ganoderma lucidum) ) 141 1cm
° , 2 50ml 250ml
1.2 ,  28°0C. 100r/min 4d.
DZ-900 ;
142 250ml 45ml
; TDL-40B . )
5ml , 28°C. 100r/min 5d.
; DHG-9030A 15
; 2003 i
; FAZJA 151 (DCW) ,
. WFZ800-D3B 25ml 4000r/min 20min
1.3 80°C o
131 PDA . 15.2 (EPS) ) 5min,
132 TR 0.3%. o 2ml (MWCO, 8000~10000Da)
KH:.POs 0.1%. MgSOs 0.05%. pH . : ld ,4C  2d. 8h
o 25ml,
1.33 Plackett-Burman ) -
1, JWP  (version 4.0.5, SAS ’
Institute Inc, USA) o 2
1 Plackett-Burman 2.1 Plackett-Burman
Table 1 Range of different factors investigated with Plackett-
5 . Plackett-Burman
urman design
2.
1 +1 2.2
A@/D) 5 20 JMP 2
B(g/L) 5 20 .
(/L) 1 4 ’ ’
D(/L) 1 4 ¥=8.0433+3.0217B—3.0617F-4.06331 R?=0.8342,
E(o/L) 0 100 Adj R=0.7721
F(a/L) 0.5 2.0 : B=( —12.5)/7.5, F=(
G(g/L) 0.5 2.0 B B B
H(G/L) o1 10 1.25)/0.75,1=( 0.55)/0.45,
1 @D 0.1 1.0 « 3) )
J @) 0.5 2.0 (p=0.0017), (p=0.6209),
K(g/L) B. 0.01 0.05
2 Plackett-Burman
Table 2 Plackett-Burman experiment design and response values
Runs  A(g/L) B(g/L) C(o/L) D(@/L)  E() F(o/L) G(g/L) H(g/L) 1) J) K(@/L) DCW(g/L) EPS(mg/L)
1 20 20 4 4 100 2.0 2 1.0 1.0 2.0 0.05 8.04 237.49
2 5 20 1 4 100 2.0 0.5 0.1 0.1 2.0 0.01 11.34 277.61
3 5 5 4 1 100 2.0 2 0.1 0.1 0.5 0.05 5.84 260.92
4 20 5 1 4 0 2.0 2 1.0 0.1 0.5 0.01 3.50 143.55
5 5 20 1 1 100 0.5 2 1.0 1.0 0.5 0.01 8.14 339.86
6 5 5 4 1 0 2.0 0.5 1.0 1.0 2.0 0.01 1.76 57.49
7 5 5 1 4 0 0.5 2 0.1 1.0 2.0 0.05 1.85 11.35
8 20 5 1 1 100 0.5 0.5 1.0 0.1 2.0 0.05 14.66 558.30
9 20 20 1 1 0 2.0 0.5 0.1 1.0 0.5 0.05 1.57 90.30
10 20 20 4 1 0 0.5 2 0.1 0.1 2.0 0.01 22.96 632.17
11 5 20 4 4 0 0.5 0.5 1.0 0.1 0.5 0.05 16.50 738.48
12 20 5 4 4 100 0.5 0.5 0.1 1.0 0.5 0.01 4.68 96.86
2 DCW EPS
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( 4 Table 5  Analysis of variance for the regression equation of
° Ganoderma lucidum EPS
(p=0.0119).
F p
=0.0111 =0.0024),
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Surviving Probabi l ity Model ing on the Growth/no-growth Interface of Escherichiacoli, Salmonella

enterica and Staphylococcus aureus Henrici inFresh Apple Juices

LI Jun®-2, WANG Zheng-fu!, GE Yi-giang®, HU Xiao-song®
(1.Chinese Academy of Inspection and Quarantine, Beijing 100025, Ching 2.Department of Food Engineering,
Hebei Normal University of Science and Technology, Qinhuangdao 066000, China 3. College of Food
Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: By means of three five-level variables for Central Composite Design (CCD), the growth and no growth situations
of three strains, Escherichiacoli, Salmonel laentericaand SarcinaaureaHenrici under different conditions of temperature, pHand
water activity (A) were studiedwith two-valuedvariables. Threemathematical models to predict the relations between the surviving
probabi lity and the growth control factorswere establishedwith LogisticRegression processing, and with the models the constraint
conditionsof bacteriasurvived in fruit juiceswere determined, and the coordinated effects of pH, Awand temperature under critical
conditions were analyzed. The predicted outcomes with the predicting models agreed wi'th the experimental results for the above
mentioned three bacteria. The surviving probability isoline under the conditions of 0.98 A«with p=0.1Could be used as a critical
lineof thebacteriasurvivingcritical conditions to identify the pathagenicbacteria inthe freshapple juices.

Key words: fresh apple juice;pathogenic bacteria; growth/no-growth probability predictive model
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