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Statistical analysis of property attribute to qualitative reference material of
Aspergillus flavus based on the similarity theory
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ABSTRACT: Objective To analyze the property attribute of qualitative reference material of Aspergillus flavus by
similarity theory and determine the minimum number of characteristic values and weights of each characteristic value.
Methods With central characteristic values of Aspergillus flavus ATCC 9643 as the reference, similarity of property
attribute of the reference material was calculated, and classification result was obtained by comparing the similarity
between the reference material and ATCC 9643. Results The highest separation efficiency was found when using 6
large-weight characteristic values for characterization of the property attribute of Aspergillus flavus reference
material, while the boundary similarity of the target class was 78%, i.e. species of the yellow green group whose
similarity was greater than 78% could be identified as Aspergillus flavus. Conclusion The similarity theory can be
applied to the characterization of Aspergillus flavus reference material with multiple characteristics.
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Table 1 Property attributes of yellow and green groups
gyl
W KthdlE ki & s N N X ) N
Fuo REtE Emd M T e VRN EOWMMNE WS WS K
i
X, H#EKAN 2575mm 56~75mm 010 45-55mm 30~35mm 2> 30 35740 37 55 mm 50-60 mm  55-65 mm
mm mm mm
X, HWEER [1,0] [1] [1,0] [1,0] [0] [1,0] [1,0] [1,0] [1] [1,0]
Xs HWEEE [0,0511  [1,05]  [1,0.5] [01 [0] [0] 1] [01 1 [0]
Xy  WEHIH[0,051]  [051] [0] [0] [0] [0] [0] [0] [0.5] [0]
Xs BEEfE [0,05,1]1  [0.5,1] [0] [0,0.5,1] [1] [0,0.5,1] [1,0.5,0] [0,05,1] [0,0.5,1] [0]
X [ [0,0.5,1]  [1,0.5] (1] (1] [1] [1] [1] [1] [0] [0.5]
X, AL [0, 1] [1] [0] [0] [0] [0] [0] [1] [1] [1]
X Ak [1,05,0] [1,0.5] [0, 1] [0, 1] [0, 1] [0, 1] [0.5] [0] [0, 1] [1]
X SERT 24~96 24~64 4.0~75 3.9-96 4262  3.6~64 42~84  4.2~83 4.8~6.4 3.0~6.0
? AN pm um pm pum um um pum pum pm pm
Padactioin s
X0 s [1,0.5,0] (1,0.5] [0] [1,0.5,0] [1,0.5,0] [0.5,1] [0.5,1]1 [0,0.5,1] [0.5,1] [0.5,1]
s
X PHERT [0,0.5,1] [1,0.5] [0, 05, [0, 0.5] [0, 0.5] 11 [0] (11 11 [1]
11 J\lﬁ(ﬁﬁ s U, s Ve 1] s Ve s Ve
X iRy [0, 1] [1] [0] [0, 1] [1] [1] [1] [1] [1] [0, 1]
12 %ﬂ:/;}lji ) B )

X SMEMT 40~1000 80~800  300~500  40~500 45480  84~210  64~196  150~420  63~350  300~1000
B /N pm um um um um um um um um um
Xy WiEEK/N 5~801 pm 9~65 pm 24 3 50 pm  16~46 pm 14~31 13~41 23~551 11~361 16~801

pm pm pm pm pm pm
X;s DB [0,05,11  [1,0.5] [0] [0, 0.5] [0.5,1] [01 [0.5] [0,0.5] [0,0.5,1] [0,0.5,1]
s 50~5000  200~3000 50~300 200~3500  50~800  140~820 140~1400 560~2100 65~1000 1000~5000
Xie AR
pm pm pm pm pm pm pm pm pm pm
Xy, fEZESE 4~25um 4~20 pm 4;;0 5~20 pm 6'8;;3'8 6~12pym 5~12pm  8~25um  6~12pum  10~22 pm
Xis ITS 0~100%  99~100%  99%  99~100% 0 90~98% 0% 98~99% 97% 0
Xio 18S 0~100%  99~100% 0 95~100% 0 99~100%  100%  99~100% 0 0
Xa0 28S 0~100%  96~100% 0 99~100% 0 99~100% 0 98~99% 0 0
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Table 2 Similarities of the all properties
S S wlhEs  kihE kg A4 Bl W 2l ZER
P s g kAR JE A A Fh s % % % %
EZA R LT R R R R R 55 N N R
X, HE RN 77%  100% 99% 74% 25% 37% 37% 74%  86% 99%
X, RSN 100%  100% 100% 100% 0% 100% 100% 100%  100% 100%
X; WKES 50%  100% 100% 0% 0% 0% 100% 0% 100% 0%
X, [k e 50%  100% 0% 0% 0% 0% 0% 0% 50% 0%
Xs g, 50%  100% 0% 100% 100% 100%  100%  100%  100% 50%
Xs W% 50%  100% 100% 100% 100% 100% 100% 100% 0% 50%
X5 FEHLEE 100%  100% 0% 0% 0% 0% 0% 100%  100% 100%
Xs A1k 50%  100% 100% 100% 100% 100% 50% 0%  100% 100%
X SR/ 62%  100% 100% 100% 100% 100% 100% 100%  92% 100%
X0 SR 50%  100% 0% 100% 100% 100% 100% 100%  100% 100%
Xy AAEETFOLEE S 50%  100% 100% 50% 50% 100% 0% 100%  100% 100%
X AAEETRIER 100%  100% 0% 100% 100% 100% 100% 100%  100% 100%
Xy AAEETRKRN O 36%  100% 100% 100% 100% 59% 56% 96% 84% 100%
X4 Toge R/ 96%  100% 98% 100% 100% 99% 100%  100%  100% 100%
Xis E /2N 50%  100% 0% 50% 100% 0% 50% 50%  100% 100%
X6 HIIENS 59%  100% 62% 100% 76% 77% 94% 100%  82% 100%
X7 IR 38%  100% 85% 100% 100% 100% 100% 100%  100% 100%
X3 ITS 99%  100% 99% 100% 0% 98% 0% 9%  97% 0%
X1 18S 99%  100% 0% 100% 0% 100% 99% 100% 0% 0%
Xa0 288 98%  100% 0% 99% 0% 99% 0% 100% 0% 0%
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Table 3 The smallest and average separation efficiency
S N = N = 4 2447y =3
s Ak oK 25 5t K th 25 Bt e A Fh i s ﬁi
ek AR AR AT it i & i
= R (IS A A (IS 5418 5418 AR 5418
B Iy B IrEE IrEE IrEE Iy IrEE Iy e
X, 17% 0% 2% 52% 40% 40% 2% 0% 0%
X, 13% 0% 0% 100% 0% 0% 0% 0% 0%
X5 31% 0% 50% 50% 50% 0% 50% 0% 50%
X4 44% 50% 50% 50% 50% 50% 50% 0% 50%
Xs 6% 50% 0% 0% 0% 0% 0% 0% 0%
Xs 6% 0% 0% 0% 0% 0% 0% 50% 0%
X7 63% 100% 100% 100% 100% 100% 0% 0% 0%
Xy 6% 0% 0% 0% 0% 0% 50% 0% 0%
Xo 0% 0% 0% 0% 0% 0% 0% 0% 0%
Xio 6% 50% 0% 0% 0% 0% 0% 0% 0%
X 6% 0% 0% 0% 0% 50% 0% 0% 0%
X1z 13% 100% 0% 0% 0% 0% 0% 0% 0%
X3 0% 0% 0% 0% 0% 0% 0% 0% 0%
X4 0% 0% 0% 0% 0% 0% 0% 0% 0%
Xis 13% 50% 0% 0% 50% 0% 0% 0% 0%
X6 0% 0% 0% 0% 0% 0% 0% 0% 0%
Xi7 0% 0% 0% 0% 0% 0% 0% 0% 0%
Xis 38% 0% 0% 99% 1% 99% 0% 2% 99%
X9 50% 99% 0% 99% 0% 0% 0% 99% 99%
Xa0 61% 98% 0% 98% 0% 98% 0% 98% 98%
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Table 4 The weight of characteristics
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Fig. 1 The separation efficiency of the combination with
different characteristics
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Table S Property attributes of qualitative reference material
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