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Changes of processing process of Aconiti Radix Cocta based on bionic technology
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Abstract: Objective To study the characteristics of gas and taste changes in different stages during the processing of Aconiti Radix
Cocta (ARC), and characterize the relationship between the changes of gas and taste and the internal active components. Methods
The changes of gas and taste of three batches of ARC samples with different processing time were detected by using electronic nose
and electronic tongue system, the obtained data from processing were analyzed through the radar map, linear discriminant analysis
(LDA), principal component analysis (PCA), and the correlation analysis was made with alkaloids from ARC processing. Results
Electronic nose and electronic tongue could distinguish the samples of different processing degree of ARC. Pearson correlation
analysis showed that electronic nose FAC1 was significantly correlated with aconitine, neoaconitine, benzoylaconitine,
benzoylneoaconitine and monoester alkaloids (P < 0.01). Electronic tongue FAC2 was significantly correlated with the total amount of
benzoylaconitine and monoester alkaloids (P < 0.01), and correlated with the content of benzoylaconitine (P < 0.05). Conclusion
The bionic technology of electronic nose and electronic tongue could be used to study the processing quality of ARC. This method
provides a new way of thinking for the Chinese medicine processing study.
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Table 1 Performance description of electronic nose sensor
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Fig. 1 Response intensity curve of electronic nose for Aconiti Radix Cocta
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Table 2 Study on precision of electronic nose 18 %EX BE 2,
eI RSD/% s RSD/% (2) ZMEHIH 8T (LDA) [T i 7 B3R
wic 1.85 W5S 2.10 (N5 K2 3 A (] e o s i) S 2 e S 1 AT HEL T
w3cC 1.30 W6S 0.34 B AUERBC A TY LDA A3 AT 0, 5 RILE 3. 43
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Table 3 Electronic nose sensor data of Aconiti Radix Cocta at different processing time
25 WI1C W5S Ww3C Wwe6S WsC WI1S WI1WwW W2S W2w W3S
A 1.483 5.358 1.309 1.002 1.087 3.589 8.823 1.810 6.329 1.189
#Z2h 1.413 2.731 1.289 1.020 1.092 3.635 8.523 2.004 5.643 1.279
7 4h 1.500 3.850 1.348 1.051 1.112 4.098 9.098 2.147 6.203 1.334
#Z6h 1.498 3.661 1.361 1.051 1.121 4.023 9.698 2.101 6.054 1.228
7 8h 1.160 2.136 1.131 0.980 1.028 2.015 5.427 1.481 2.821 1.089
7 10h 1.364 3.643 1.239 1.020 1.062 3.097 7.902 1.924 4.565 1.219
& 12h 1.331 2.810 1.210 1.015 1.054 2.990 7.397 1.925 4.509 1.163
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Fig. 2 Radar chart of electronic nose data of Aconiti Radix

Cocta at different processing time
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Fig. 3 LDA analysis of electronic nose data of Aconiti

Radix Cocta at different processing time
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Table 4 Study on precision of electronic tongue

e RSD/% e RSD/%
CTO 2.02 CAO —-1.24
AElL 2.16 AAE 1.64
CO0 1.42
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(1) ARJEERW NAE B )15y S AN Rl i
[ ER A v 3B 0 PR R i A% SRR 28 0 BRI (sourness )
7 B (bitterness ) « i Bk Castringency )« Jik Bk
(saltiness)+ “F'&PE (richness). 8k (umami). i
BRI AR Caftertaste-A) ¥R FIR (aftertaste-B)
8 PR LA IFEAT Rl , 3 HHAE b A S i S A - Y4B
W 5. FAk ke S AE S FH 7R B o, &l 4.
SRR, AN AR ] B 1] R it 8 bR
& SR AR e SLAE AR AL I AN B i

(2) ERG 8T (PCA) Bl i 3RELA
JA Je 3 AN [ i s ) 4% 2 i LA HEAT PCA,
AR 1 EHSr (FACD FIE 2 T4 (FAC2),
RATTTHRAIL 85.07%. 4RI 5. PCA 70 HT
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Table S Electronic tongue data of Aconiti Radix Cocta at different processing time

el FR vk ELS ek FEM R Tk jrZNIE LN ELSiES
G -38.82 1.01 10.55 -0.76 9.50 1.42 2.37 1.17
#2h ~38.44 4.01 9.98 —0.65 6.22 1.64 3.04 1.70
#4h -37.75 3.60 9.50 -0.79 4.95 0.32 1.63 0.91
#6h ~35.09 3.38 8.76 -0.70 5.32 1.02 1.79 1.70
#8h ~34.88 3.60 8.70 —0.66 5.08 0.91 1.87 1.22
#410h ~35.54 6.82 9.42 —0.24 5.07 0.55 2.11 4.20
#12h ~33.88 5.61 8.72 -0.36 5.19 0.86 2.17 2.99
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Fig. 4 Radar chart of electronic tongue data of Aconiti

Radix Cocta at different processing time
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Fig. 5 PCA analysis of electronic tongue data of Aconiti
Radix Cocta with different processing time
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Table 6  Taste of Aconiti Radix Cocta at different
processing time
i BELUS i BELUS
A B N Y iy #8h TURR
#2h (CE2 N 7 10h TER T
%4h  HORE Z12h AR
#6h TURR

242 XTHEEEBMEIS RS RED SKEE 2.5
mg. K30 7.5 mg. Hr kb 7.5 mg, MIARN
BE- =&k (11 BFE S50mL, #5), Bk
53K 50 pg/mLy IR SLARATH L S 0.15
mg/mL RV A R TR o R SRR R 1 % Sk SR
B RE S 15.0 mg 2% AR IR 5 Sk JEE A0t HE A 2.5
mg. 2K IEH LR 2.5 mg, TIARAEE- =&
Bk (10 1) EAZES50mL, 75, BoH RS %R
Tk 2 Sk JER AR 2K FH R IR 1 Sk J A 45 50 pg/mL 2K H
Pk 2 Sk S5, 0.3 mg/mL HVE A% R A VW

2.4.3 AT A U AS [ AR R
NSRRI AR G 3 50 Z2g, HEEKE, BR
FEHEILI A, D& 3 mL, RS o5 A -l
fRClE (1:1) 50 mL, FREFE, #AELE (I
2 300 W, #1340 kHz; KIRTE 25 °C EAF )30 min,
A, FRRE R, R ARE-TERR O (101D %b
SRR PR, 25T, R R % SRR 25 mL,
40 C UL R BIOAE R 2T, FRERSE IR HN
FE-=& W e (10 1) 3mL &, JE, B3,
I

2.4.4 VIR AT 6 3 AN
I S RE A, $ Bk (R EZG) 2015 AT
o e AT R, A3 A AT 6 FAN [ A A
S, FRERR A YRS B A ER R AR e 2, I
x 7. AT, BEE MR RGN, O R A
VI A A R, Zdl 6h JE S EJLTN 05 R
R = I s 5 R B S, 780 10
h 5 NEEBYIE.

25 8. KT SEDEHERME S

251 R 5B MAHIES T 2 SPSS
17.0 et AR 8“7 E S SIS &
AT A b o X 3 46112 S AN R 1) B 1]
FE i LT B O , 380 32 B A3 W2l AT B 4 b 2
BRE 1 ERSr (FACD) FIE 2 T (FAC2),
RIFTIBRFIE 95.21%, FAIAH FAC1 5 FAC2
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RETHES BT 2IFE. B Pearson #H<1E4H7
R, TR FACT 55308, B Skms. 2R gt
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Table 7 Content of alkaloids at different processing time

i (ngg ™)

MR 53k

DGR Sk mk R A R EERT Sk RWBS Sk RWBA Sk R A6

P85y JR JR B JR SE
AN 1392 268.1 420.8 828.1 0.0 0.0 0.0 0.0
1-7£2h 0.0 1404.3 0.0 1404.3 814.2 85.1 55.8 955.1
1-78 4h 0.0 585.8 0.0 585.8 1107.5 1154 99.8 13227
1-7£ 6h 0.0 0.0 0.0 0.0 948.0 114.2 85.2 1147.4
1-7 8 h 0.0 0.0 0.0 0.0 869.2 105.3 119.1 1093.6
1-75 10 h 0.0 0.0 0.0 0.0 1103.2 147.6 149.8 1 400.6
1-75 12 h 0.0 0.0 0.0 0.0 927.1 118.8 172.2 1218.1
2-72h 0.0 19413 0.0 19413 765.3 88.1 77.9 931.3
2-7%4h 0.0 531.0 0.0 531.0 1017.4 136.8 139.2 1293.4
2-7%6h 0.0 0.0 0.0 0.0 984.1 138.3 150.6 1273.0
2-7% 8h 0.0 0.0 0.0 0.0 11432 186.2 111.3 1440.7
2-7510h 0.0 0.0 0.0 0.0 1149.1 177.2 154.8 1481.1
2-7512h 0.0 0.0 0.0 0.0 977.7 142.5 153.1 12733
3-72h 0.0 1986.2 0.0 1986.2 942.2 118.8 1037.2 2098.2
3-74h 0.0 934.4 0.0 934.4 891.3 134.1 118.7 1144.1
3-76h 0.0 308.5 0.0 308.5 939.2 154.7 179.2 1273.1
3-78h 0.0 0.0 0.0 0.0 1085.1 151.7 163.4 1 400.2
3-710h 0.0 0.0 0.0 0.0 974.1 154.3 164.1 12925
3-7%12h 0.0 0.0 0.0 0.0 893.4 135.7 196.7 12258
*8 BTFRESXLEVWEAXMSH
Table 8 Correlation analysis between electronic nose data and alkaloids
K B RSB B XXEEZ?&E%E@Z B RS U TS S U RVEEPS $@E§£i%@iﬁ
S JE 5L JE s B

FCA1 0.966™  —0.304 0.966™ 0.009 -0.819" -0.906" —0.703 -0.950"
FCA2 0.152 0.362 0.152 0.403 —0.282 —-0.207 —0.007 —0.191

IE0.01 A CGRND  RRFEMIE, TE 0.05 KT (D kR EM K

“*Significant correlation is found on 0.01 level (bilateral), *Significant correlation is found on 0.05 level (bilateral)

17.0 GEiH AR BT & “WR” EES S EMRE EL
AT AR S b B 3 L1112 B AN ) A it o [ A
an PR, B 3 R A TR AT R AL,
#3%) FAC1 1 FAC2, il TTiik®RiA 85.07%, ik
9 FAC1 5 FAC2 fGER 7 FE M Rk . i
Pearson FHIME TS, HLFH FAC2 5XRFIHE S
LIERR . AR A B EH R R EMx (P<
0.01), 52K 53k R & 7 2 AH M (P<<0.05),

FAC1 5&AEWm S E AR AR, 4551,
*9.
3 e
AR &, BPEHAERER, 25T
I K AEAS TR ] o (Bt FE e 507 “mR ™ (ARt
B, SEBL T AN [E) MR FE A 5 <307 “ik” 4L
TACRAE . SCIRHE TR, BEAE )1 S R R )
AW, WE 7 BRI H— e R,
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Table 9 Correlation analysis between electronic tongue data and alkaloids

. o UERBAEYI RHIHT Sk REEES Sk EWBURS Sk AR AR

A AT KA Rk o o
M JE 8 JE 8 JE sk 8y

FCA1l 0.153 0.287 0.153 0.330 —0.218 —0.218 0.448 —0.084
FCA2 0.745 0.456 0.745 0.683 -0.891" -0.823" —0.128 -0.758"

THE0.01 AKE CGRUD EEEERISE, CHE 0.05 K D R

“*Significant correlation is found on 0.01 level (bilateral), *Significant correlation is found on 0.05 level (bilateral)

2R PEFI R T (LDAD 2, AT RABH R X 4 A
)RR B I 1 o i TR — EFEE R IX A
ANFEPERIFREE )L “ik” 284, Adh. 2% 2 hy Z&
10hy Z£ 12 h X2+ B, A7 DLBIARIX 43 H Al
FERE, HEX 378 4 hy 7% 6 hy 78 8 h Z [l il fE
FEBS X A AN, X AT RER DI 3 AR M i F
BRI

1E HL T~ 86 (1SR AR A 5 N TE A P B A A
FHE T, BFFER T B R4 FACT 5133k
AR R  AE D N R 1 N ] 3 S HE D S
ol B 2 AR B S 6 SRRk B s A A
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TR T B BRI T TR R AR . 1R
PG R SRS ) (4 A 1 i o it 7 s M, )15
HIFE R S H R A% (atiserene), TR &
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H, RO A A R - B B A (GC-MS) IR
NIRV NS P R PE R R, R H S T &
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FAC2 2K HIBEHT S Sk Jima . BRfe 2L AR i 3
SEREMEL (P<0.01), 5HFEHL LIRS &L
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P 20 A 0B S5 ) ) | S R R R ik AR )
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