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ABSTRACT OBJECTIVE: To establish the elimination method of outliers based on Grubbs rule and MATLAB language, and to
evaluate the effects of it on drug bitterness evaluation. METHODS: Referring to Grubbs rule, the automatic cyclic outliers
elimination method based on MATLAB language was established. Totally 20 volunteers were included in single oral taste test

(Tetrapanax papyrifer) and multiple oral taste test (10 kinds of medicinal material as 7. papyrifer, Changium smyrnioides, Poria

A 4 T« B E [ SRR 2% 54 VB T H (No.81774452. cocos, etc.). Seven sensors were selected for electronic tongue

81773892 81001646 ) ; I 545 Bl & J& %135 H (No.172102310135) 5 test (Clematis armandii). The data of bitterness evaluation in
) R A A B R b R 2 R S 9T & T A (No.20172Y2039 above tests (oral taste test as bitterness value, electronic

2014ZY02066) 3 ] g 44 7 2 5 LR T PR 254k R N A B FR 0 2 44 B tongue test as response value of sensors) were used as the data
(No.FRHP IR FHE (2018135 455 Il g D=~ B 80 g A SE AL Bl 5 2% source. Five researchers were selected and adopted
T (No.20 14KYYWF-YQO1)
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B EVEE  FALLEIT WL ST . BF50 )T h 2 T 2 Grubbs rule (method two) and automatic cyclic outliers
HLi :0371-66245142, E-mail : xuelinli450000@163.com elimination method based on Grubbs rule and MATLAB

table-by-table elimination method based on Grubbs rule

(method one) , Excel software elimination method based on
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language (method three) to judge and eliminate the outliers. The effects of above three methods were evaluated with the removal
time and error rate of outliers as indexes. RESULTS: There were two outliers in the data of bitterness evaluation in single oral taste
test; the elimination time of the three methods were (745.400 0 + 25.904 4), (288.333 3 + 31.253 1)and (0.000 3 + 0.000 0)s,
respectively; error rates were 20.0% , 0 and 0, respectively. There were six outliers in the data of bitterness evaluation in multiple
oral taste test; the elimination time of three methods were (3 693.107 7+ 75.023 3), (1 494.761 4+53.826 9), (0.005 2 +0.000 0)s,
respectively; error rates were 10.0% , 4.0% , 0, respectively. There were three outliers in the data of bitterness evaluation in
electronic tongue test; the elimination time of three methods were (2 992.673 3+84.117 6), (1 276.367 1£55.024 5), (0.002 3 +
0.000 0) s, respectively; error rates were 5.7% , 2.9% , 0, respectively. The elimination results of the three methods were
consistent. The elimination time of method two was significantly shorter than that of method one (P<C0.01); the elimination time
of method three was significantly shorter than those of method one and method two (P<<0.01). There was no significant difference
in error rate of 3 methods (P>0.05). CONCLUSIONS: The automatic cyclic elimination method of outliers based on Grubbs rule

and MATLAB language can significantly shorten the elimination time of outliers in data of drug bitterness evaluation, improve the

efficiency of data processing, and is suitable for drug bitterness evaluation.
KEYWORDS Grubbs rule; MATLAB language; Outliers; Elimination; Medicinal material; Bitterness evaluation
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Fig 1 Single-data outliers elimination algorithm flow

chart
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Tab 3 Results of multiple oral taste test bitterness evaluation (10 kinds of medicinal material)
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Fig 3 Elimination of outliers in data source of single
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three)
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Fig 5 Elimination of outliers in data source of elec-
tronic tongue test bitterness evaluation (me-
thod three)
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Tab5 Comparison of outlier elimination time and error rate of 3 methods

SR _ $iﬁﬂ'£i§!ﬁ _ - zéﬁﬂzuﬂﬁ _ - t&%ﬁi)ﬂﬂ‘ﬁ\ _
SR G £5) 5 BRRAC R, % SR 5,5 BHRAUC R, % AR £5) 5 BHRAUC  BHREER, %
Jith— 745.4000£25.904 4 1 200 3693.1077£75.023 3 5 10.0 2992.6733 841176 2 57
TS 2883333%31253 1 0 0 1494761 4+53.826 9" 2 40 1276367 1£55.024 5* | 29
Tk 0.0003£0.000 0 0 0 0.0052%0.000 0" 0 0 0002 3+0.000 0" 0 0

W S, P<<0.01; 5 vk I, " P<<0.01

Note: vs. dataset method one, *P<<0.01;vs. dataset method two, “P<<0.01
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Improvement Effects of Bee Venom Plastics on Experimental Cerebral Thrombosis in Rats

HE Miao"***,ZHANG Zhixue"*',ZHAO Hairong"***, WU Xiumei"*>**,ZHAO Yu"**',ZHANG Chenggui'**"
(1. Yunnan Provincial Key Laboratory of Entomological Biopharmaceutical R&D, Dali University, Yunan Dali
671000, China; 2. Institute of Insect Biology and Medicine, Dali University, Yunnan Dali 671000, China; 3.
Southwest 2011 Collaborative Innovation Center for Development and Utilization of Medicinal Entomoceutics
and Arachnoidea Resource, Dali University, Yunan Dali 671000, China; 4. National-local Joint Engineering
Research Center of Medicinal Specialty Entomoceutics, Dali University, Yunnan Dali 671000, China)

ABSTRACT OBJECTIVE: To study the improvement effects of Bee venom(BV) plastics on experimental cerebral thrombosis in
rats. METHODS: Totally 96 SD rats were randomly divided into sham operation group (normal saline) , model group (plastics
blank matrix), Nimodipine group (positive drug, 4.00 mg/kg) and BV plastics low-dose, medium-dose, high-dose groups (1.67,
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