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Abstract: Objective Taking the toxicity of raw Banxia (Pinellia ternata) as the standard, search for methods to indicate the relative
toxicity of processed P. fernata and the relationship between relative toxicity and index components. Methods According to the first
part of the Chinese Pharmacopoeia of the 2020 edition, the quality inspection of P. fernata raw products was carried out. The four
factors (alum, ginger, steaming time, steaming temperature) that affect the toxicity of P. fernata processed products were mixed and
uniformly designed. By establishing a regular pyramid dimensionality reduction model, the dimensions of the above four factors were
reduced to a single factor S-plane which was used to characterize the relative toxicity of P. ternata processed products, and a regression
equation between it and the four factors was established. Correlation analysis was carried out on the characterization value of relative
toxicity; TLC scanner and MATLAB software were used to measure the chromaticity (#, S, /) of physical property analysis indicators,
pH meter was used to measure pH, HPLC was used to measure organic acid of P. ternata, and the above will be measured. Regression

analysis was performed between index components and S-plane. Results The regression model between Ssurface and four influencing
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factors was: Ssurface = 1 —0.011 9 Xatum—0.005 8 Xginger—0.000 6 Xiime—0.004 3 Xremperature, 72 = 0.983 8, P < 0.001; The Ssurface obtained
by the model had a significant correlation with the representative value obtained by the Delphi evaluation method, » = 0.985 2, P <
0.001; The stepwise regression model between the Ssurface and pH, H, S, I was: Ssurface = 0.165 Xpu +2.393 Xu—0.533 Xs + 0.372 Xi—
0.631, > =0.998 8, P < 0.001. The stepwise regression model between Ssurface, pH and organic acid was: Ssurface = 0.185 Xpu + 0.163
XI-malic acid T 0.186 Xoxalic acid—0.508,

the quantitative relationship between toxicity influencing factors and toxicity, as well as the quantitative relationship between physical

r2=0.9955, P<0.001. Conclusion The toxicity labeling model is effective and can simulate

parameters, chemical indicators and toxicity, providing data support for the determination of the processing method of P. ternata
processed products and provide new ideas for research to determine the toxicity of processed products of P. ternata.

Key words: Pinellia ternate (Thunb.) Breit.; toxic components; regression model; chromaticity; pH; organic acid; mixed uniform

design; Delphi evaluation method
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A-micrograph of P. ternata starch grains B-micrograph of P, ternata powder in calcium oxalate needle crystals C, D-micrograph

of calcium oxalate needle crystals in P. ternata mucous cells E-micrograph of P. ternata threaded catheter
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Fig. 1 Microscopic identification diagram of P. ternata (S0) (100 x 1.25)
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Fig. 2 Thin-layer identification diagram of P. ternata (S0)
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Table 2 Establishment of regular pyramid dimensionality reduction model

) 7k [H & b AL A B 45 AHXT .

M5 . . . - BT AR W S
B E/g EEH R/ FE/min BE/C Al (Aa) A2 Bb) IE (Ce) MEE (D) H /%

S1 0 5 75 115 0.0000 01429 04286 0.6667 04671 4671 18 0
S2 3 15 135 105 0.1429 04286  1.0000 0.0000 03365 3365 15 0
S3 6 25 60 115 02857 07143 02857 0.6667 02208 2208 9 1
S4 9 35 120 105 04286  1.0000 0.8571 0.0000 01786 1786 6 5
S5 12 0 45 120 05714 0.0000 0.1429 1.0000 03216 3216 12 0
S6 15 10 105 110 07143 02857 07143 03333 0.1974 1974 7 2
S7 18 20 30 120 08571 05714  0.0000 1.0000 01226 1226 3 0
S8 21 30 90 110 1.0000 08571 05714 03333  0.089 869 1 0
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Fig. 3 Pictures of decoction pieces of processed P. ternata
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Fig. 4 3D diagram of right pyramid model of each group of P. ternata processed products
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Fig. 5 Plan view of regular pyramid model of each group of P. ternata processed products
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0. 1% RIS RIAR, A SmL &fH, 10.1%
WRIRIATREZIE, i 0.45 pum 4 aUALIERE, HIfS
PEIR IR

253 Bk BEHCN Zorbax SB-Aq A (250
mmX4.6 mm, 5um); BNFHA 0.03 mol/L L —
SEKIE (pH2.0) -HEE (97 2 3); MAFIE 0.8
mL/min; A& 30 C; fM#K 210 nm; #HFEE 10
uL. EiEERE 6. 7.
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Table 3 Determination of pH, color values and five organic acid content of raw and processed products of P. ternata

Ji &5 ¥/ (mg-g ™)

. e
WS WRRE pHE A > BE WEER WM DR LRE
SO 0.500 4 6.60 0.1159 0.104 0 0.874 0 0.2479 1.0356 0.3362 1.3272 1.487 9
S1 0.5011 4.87 0.094 8 0.267 0 0.606 0 0.264 2 0.146 2 0.787 0 0.090 4 0.1316
S2 0.500 4 4.19 0.087 5 0.3020 0.604 0 0.276 9 0.5009 0.789 2 0.279 3 0.146 5
S3 0.500 8 3.46 0.0879 0.2700 0.609 0 0.3017 0.689 2 0.209 0 0.097 4 0.138 4
S4 0.5009 3.15 0.089 8 0.3000 0.646 0 0.494 0 0.716 1 0.176 7 0.236 5 0.1300
S5 0.5011 3.70 0.089 7 0.1800 0.594 0 0.705 6 0.3215 0.503 2 0.1632 0.1393
S6 0.5009 2.66 0.106 5 0.2110 0.660 0 09177 0.4259 0.0000 0.1330 0.142 3
S7 0.500 6 2.50 0.092 5 0.208 0 0.644 0 0.707 9 0.2651 0.0000 0.1997 0.1310
S8 0.501 6 2.47 0.0933 0.2310 0.596 0 0.782 0 0.318 1 0.086 1 0.124 1 0.1326
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AIAY pH H. TECKRES, S wlK, BRI
N, YRR ORI . A, R
RS, VRN EERRAR, R IR B3 R

#z4 Ss5pH. H. S, I[THEMDH
Table 4 Correlation analysis of Ssurface and pH, H, S, I

fabw Giit ik H S I pH

Sw Pearson #1551 0.697° -0.611 0.826" 0.970**
BEM U 0037  0.081 0.006 0.000

N 9 9 9 9
L TRIRRIAE 0.05. 0.01 KT UMD B, K6 [H

*, ™" Indicates significant correlation at the 0.05, 0.01 level (two-sided),

respectively, same as table 6
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2.7 S =5 pH E. BYEHEXMESHFAZELEYT
1R

K H SPSS #AE4HT S wh pH. A HLER (]I AH
KM, iR mE 6. WK 6 TAHl, Sw'5 pH. D-3F
RIE LFRERAE 0.01 /KT U BA BEEAHK
PE: SRR BRI A IEA O, AR B EN,

SRRSO, NREE.

KHH SPSS #AFEAL S w5 pH H. S. 1 [A]f[F]
JAREAL: S 5=0.185 Xpu+0.163 Xz 5 +0.186 X wsm—
0.508, 2=0.995 5, P<<0.001. [AlJ#E% S50 b
7 PR, ATEERY AU ROR BT . T AR AN
MR, SRR S EHOC. RN, S ek, K

R5 Sz5pH. H. S. I&MEFERSH
Table 5 Linear regression model parameter of Ssurface and pH, H, S, I

- Giit it DABR
e Ak RH PRtk iR 2 FrifE R AL e P1{H P 1H F1{H P1H
S pH 0.165 0.004 0.792 46.357 0.000 0.999 8 1704.976 <0.001
H 2.393 0.776 0.082 3.083 0.037
S —0.553 0.084 —-0.126 -6.573 0.003
1 0.372 0.094 0.118 3.968 0.017
i —0.631 0.068 - -9.220 0.001
#*x6 Sz5pH{E. BUEEXMESH
Table 6 Correlation analysis of Ssurface, pH and organic acid
Eizga giit & pH fH FHR FIERIR BRI D-3F R L-SERR
S i Pearson #H 21 0.970™ -0.599 0.581 0.400 0.888™ 0.908"
BEME D 0.000 0.089 0.101 0.286 0.001 0.001
N 9 9 9 9 9 9
R7 Sa5pH. BIEZRLEFEEISH
Table 7 Stepwise regression model parameter of S surface, pH, and organic acid
e Giit& AR
AR AN PR 72 bk R HL e PfH 2 fH F1fH Pfa
S i pH 0.185 0.014 0.889 13.581 0.000 0.9953 586.981 <0.001
L3RI 0.163 0.029 0.263 5.587  0.003
PR 0.186 0.045 0.174 4.085 0.009
T —0.508 0.065 - —7.791 0.001
1 ERAFDR B Al R SRAR, A HAH AR A B RS i A B A AR A (B 1S
3 itig ot B4 FERBVIEREEEN, Simar5E

3.1 FMRTREEINENX

A 6T SCHIR 110 28 Bl AT~ S0 i g S AR e -1,
ORI TR R R 5 EA AR R SRR
FZERANEE 4 MOk R, Xt 4 R 7%
M AT AT 20 Hr, BRI 4 DSR2 MM ) el 25 1Y
RZ, 2R ERL AT E, M) A [ AR
&, 4 R R R S R AR O IR R RS, Bl
AL, A2 R CAPTBREEVERI ), M fhilE )
R, MR R, B B AU [F]
FERIAEIX 4 Fpsgma AR AR AR, SR s a it

RIUFATT IR RIS AR B4 1 MERR, BERE
PR PR RAL I EE A ] AR A A, SRERAL BRI
Koo ZWRBARTT, ZXEH IR RE R
MJrid, BIEMHEMR R . AR, —4
MEA IR B AINUILTE, HEBUA PR 2R )
3, P A, AR . R IR B A
Rieh, BEE 4 RREROKTISE K, M) b S AR,
FLAE IEAR HE SR AR 15052 L R ) DU AL FE 0T A bl ke
TR N o DRI RT Y 4 PR3 £ SR AR 15052 P L ol e
FRRAEI I G ER RN . DA i o britE, H
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B REFTEIAR A 1, HAhA ) R4 R 2 KPR R
B A S AE ARG, AT RN, Bk
ALK 4 PR R IR 1 MER, RERE SXORRIEFE
KA, NAEESLS 4 MEEZRERIEIAGR, MK
L 4 PR EAE R R IR A . AT S w=
1—0.011 9 X ¢5—0.005 8 X 1%—0.000 6 X 117—0.004 3
X, »=0.9838, P<<0.001. Hi[EH5 15 4
DR 2Rk BE 0K O T > A2 22 > RS > 1], 7F
HAREMAIHE. MUk, 7EESp T, RiE
PR AN EEEIREE, B ER A2 R R e A
L] T2, EABMEEER KR T R
(DM 2 4 FH 24 A R 2%
32 MG S5 pH. BEEMNXAR

S pH ARSI S S S 4L
VIS R AE M 1] 5 () B o, O T YR T R
Gy AR5 IR, @ ] O A
ST 71 11 B B B SRR A L €012 sl i oA mT
H1S 5=0.165 Xpu+2.393 Xu—0.533 Xs+0.372 Xi—
0.631, ”=0.9988, P<<0.001. 2 pH. H. IH#X,
SN, S wRR, B R IR, iR K
R Bt miE . W), =K, 1MW
N, BRI EREPE AR R, KR R A A, WA
TR B, (A28 30, S0 N2 EEE PR
PR (ARYER 4 P& PSR 17.86%~
19.74%E FR D, AT IE Ik J i) 5 ) pH A6 SR )
W B BN A, NS R AR
SR T B T IA B bR HE SR AT L
33 /8% S =5 pH E. BHEE/MNXER

T AP R A 02 B A LR AL It 7B RN
R A WA E A sy 2 —, AR
1ERZ . ARSI R 4 B R AR U315 e ah, X
5 B RO O IR B B AL B R A
b DA A R 5 ) R 1 SRR o SRR S SRR )
JEIRIUOL,  FEER XTI AR 2 IR 126, HR
PEEL fh AN TR 146, RT3 ERRESET S
HRMHHELCRANERTTE=HRYTEX
146/1260'7, HERRJE T 9582, 2 FEM AL IRV
RZR, ZF| HIRFERR . KL TE e A HLER 24 2
26 B A 053 B A P I A LS R A 85 (1) 52 i) £
FE, #EBERFTES SalflfX R KEE AR
HPSHBEZAVRME, (HRWFEIEEXY S o
R R ARt 0 R, TFEHE— PR S
BRo WOM AR FIZ 8 BEEAT 0 i, @A 1R

VA 53 BT 7 ) A R B 2 E B MO & AT i 1 A
RO E AR, L A I T el
fRPEARAY . HORAREAE, BATEZEANGIA, §
AN AR BT ARG 2R Em. &
(IS IPSS =SS &) IV E S v A EIN /2 Wiy L NN
MARZZELZEHS S S 5=0.185 Xpu+0.163
Xrwam10.186 X u—0.508, 72=0.9955, P<<0.001.
iz A1, @i pH E. FERR. HR
KEMAIIRAE S wlfi Rk REAEINAFLNERH
TR RN AR H H R AR, SRR
FIRR IS S OK, O AR BRI RO, nTdE s
e pHAE  SFRIR . SIS B R AL J: 1 R/
34 R
ARSI B B8 g ST — PR Y AL - B A it X AH
XFEEVE RN, A IR PR AR ST A X FE 1 R
FEAL Y S RAEVES R S R B R, &
B RN R D . B A, ST T AR R S M
HI 2= WPES L s 2t TR, DLtk
RAE FRTRPR SAX BRI PR &R, HILKR R
IR T I A N ) G B S 2 B AR v R AE S
BN HIE TR, ToiE e X R bR A 2
B M RO/ N PR R, W A O
BLPRAS AR R BEVE Ry, BN E A HLRALS S wlt)
KEZMG Su=0.185 Xou10.163 Xg-mm+0.186 X s —
0.508, 2=0.9955, P<<0.001. @i LI EJ5REREIL,
pH fH. ¥R R EAMHEREH RS, HE
FK A1 pH E SERIR. BRRGEEIEH TS Sw
HA MM, RENFRRES S & B s
MFZ AR, (EATIASBE 5E A 0E B L3 A 2 75 IE
DL pH fE. SERE SRR E R R AR
Ae v B B RAE TR IR B, (B R
PERAN R R A it — R T
FlBAR ALY ERREAEA R R
B3 3k
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