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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 HEER AR,

R RSD/% e RSD/% (2) LREAHSHT (LDA) Ul 7 B 3REL
WiIC 1.85 W58 2.10 (N5 B 3 AHAS (5] R T i) 42 i 85 o 7 AL 247 L
w3c 1.30 W6S 0.34 FAX IS () LDA AT 404, 45 R 3. 43
wsC 0.54 Wis 2.50 Pres R B RE 1 Eor 558 2 E R 1B TR IE
wiw 2.61 W2s 2.80 97.63%, it W HBERS LT 1Y S MR SR A6 KR 1015 8.
w2w 2.78 W3S 2.20 LDA i, HF & nl DASCEAS [A) M i i 18] 1 1
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Table 3 Electronic nose sensor data of Aconiti Radix Cocta at different processing time

Fe5 wicC Ws5S W3cC W6S WsC WIS WIW W28 W2W W3s
=i 1.483 5358 1.309 1.002 1.087 3.589 8.823 1.810 6.329 1.189

#2h 1.413 2.731 1.289 1.020 1.092 3.635 8.523 2.004 5.643 1.279

#4h 1.500 3.850 1.348 1.051 1.112 4.098 9.098 2.147 6.203 1.334

#6h 1.498 3.601 1.361 1.051 1.121 4.023 9.698 2.101 6.054 1.228

#8h 1.160 2.136 1.131 0.980 1.028 2.015 5.427 1.481 2.821 1.089

% 10h 1.364 3.643 1.239 1.020 1.062 3.097 7.902 1.924 4.565 1.219

A4 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 3 Performance description of electronic tongue sensor
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Table 4 Study on precision of electronic tongue

1k e RSD/% e 3 RSD/%
CTO 2.02 CAO ~1.24
AEI 2.16 AAE 1.64
Co0 1.42
234 “BR” ALEHERGE T

Q1) AL RS SIE A 1S B AN [ 1 |
(5] (P it JE e b A o A S 28 X R R (sourness)
T WK ( bitterness ) « I Pk ( astringency ) « ik Wk
(saltiness). F & (richness). I (umami). i
BRI [EIE (aftertaste-A ). ¥ [E] Caftertaste-B)
8 TR AR HEAT LI, 3 T ity A 1 25 ey 2 AL - 35 (L
WA 50 A5 1% fEk 2 e A 4 FH Ak B o, 0 4.
AERoR, RN AN H R S (] A 8 PR
A Sk i i S AR AL B AN A 2

(2) ERS T (PCA) Bl i 3 U
J1E5 2 3 AN (7] e i ) () % o g o] B AL E AT PCA,
MHE 1 2 (FACL) A5 2 ks (FAC2),
Rt TR IL 85.07%. 45 R LI 5. PCA 70T B

BATREE AR BRI R MRS 6 I, 215 B AS R i (] R HLT i k™ iR AR
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Table 5 Electronic tongue data of Aceniti Radix Cocta at different processing time
el ik ik B FEE R Rk TR Y [ FRE RIS
A —38.82 1.01 10.55 —0.76 9.50 1.42 2.37 1.17
72h —38.44 4.01 9.98 —0.65 6.22 1.64 3.04 1.70
#4h =315 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
7% 10h —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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R T BRAE] 10 24025 1,4 3 #itAF
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LR SNV
F 6 )| RAEEEET B4R O RS

Table 6

processing time

Taste of Aconiti Radix Cocta at different

Ea (WE-L7 S| FEM BE S|
A S, R #8h TR
#2h MWER. BRE #%10h TREH
#4h T IR #12h SRR
#%6h THURR T

24 EYEERSES2NE

240 ik iE IR CREZGH) 2015 R
FIN ST F %40, Agilent Extend-Cs i #E (250
mmX4.6 mm, 5pm); LLZAE-PIEERE (251 15)
RNUEBIAT A, 0.1 mol/L BSER¥L AN BIAN B, #E
16 EME : 0~48 min, 15%~26% A; 48~49 min,
26%~35% A; 49~58 min, 35% A; 58~65 min,

35%~15% A; HIl KR 235 nm.

242 AEESEM ]S RS R RIS B 2.5
mg. R5kHK 7.5 mg. Hr kK 7.5 mg, MIARRA
RE-—GHEE (10 D) EFZE S0mL, 21, FH| Ak
B3, 50 pg/mLy 0 S BRANHT Sk 0.15
mg/mL FRITE A o B S VA . R PRI T 1 Sk SR
XS R 15.0 mg. AR P BRI 55 Sk RO HE A 2.5
mg. A FEEH kR 2.5 mg, MMARAR-=/&
L (1:1) EFFE S50mL, 25, FHmREEF
P 2% Sk S B I % K B - 50 pg/mL 2
LT 4 3k JEUR 0.3 mg/mL TR &% R Sl VA

243 fHASERP & B AR HIFR
NS EER R (3 50 X2g HERE, BA
FEHEI D, & 3 mL, RSN T -
MROHR (1:1) 50 mL, FREFE, HELR (3
# 300 W, 1% 40 kHz; /Kift £ 25 ‘CLL T )30 min,
W, BRGER R, HRHR-BRLE (101D %
SRR I A, #8240, et A RS R R 25 mL,
40 ‘CLA FUERISUAERZ T, FRIEREIMARH
BE-=& Wk (1:1) 3mL &R, 8L, WEIER,
BiE.

244 VRO EN T X 3 AN R I
I S RE &, %R Bk (P EZ58) 2015 SRR
R AT A, 2> R UAS 6 FAS IR A= 4k
i, WRRR A S BRI R A e, W
R 7. Atrfa, BEE SIS AR, SRR AE
Yo & B N, Al oh EEEILT AN 0 #HE
RUAEYIWE B 2L e85 TR, &6 10
h J5 FREEH .

2.5 8. REXSEYREERE ST

251 “R7 SRR S T 18 SPSS
17.0 it b 5“7 RMES &YW S &
AT A M. B3 )11 2 B A ) e ) o [
B e T BB, 80 o Bk A T R b3
BRNE 1 s (FAC1) 5 2 Fk4r (FAC2),
U T RIL 95.21%, FIEA[IAh FACL 5 FAC2
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RET LB TERE. @i Pearson IS
A, BT £ FACI 59%:3L0. B kml. 28 H it
53 S 2R R S S IR AR R 2R A ek

2B A M (P<0.01), FAC2 5 &AW 24 &
AR R DO, W 8,

252 “BR” H5IBPRR AR 12 SPSS
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Table 7 Content of alkaloids at different processing time

i B (ngg ™)

JEHITEE LB RSSkA RS SkhE DRV RWEERIS Sk RWBESk RFBRRSSk RS A6
e JE 5k JE b JE S
AN 139.2 268.1 420.8 828.1 0.0 0.0 0.0 0.0
1-7%2h 0.0 14043 0.0 14043 814.2 85.1 55.8 955.1
1-754h 0.0 585.8 0.0 585.8 1107.5 115.4 99.8 1322.7
1-756h 0.0 0.0 0.0 0.0 948.0 114.2 85.2 11474
1-7£ 8 h 0.0 0.0 0.0 0.0 869.2 105.3 119.1 1093.6
1-Z£ 10 h 0.0 0.0 0.0 0.0 1103.2 147.6 149.8 1 400.6
1-7512h 0.0 0.0 0.0 0.0 927.1 118.8 172.2 1218.1
2-7%2h 0.0 19413 0.0 19413 765.3 88.1 77.9 931.3
2-7% 4 h 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
2-758h 0.0 0.0 0.0 0.0 1143.2 186.2 111.3 1 440.7
2-75 10 h 0.0 0.0 0.0 0.0 1149.1 177.2 154.8 1481.1
2-7%12h 0.0 0.0 0.0 0.0 977.7 142.5 153.1 12733
3-752h 0.0 1986.2 0.0 1986.2 942.2 118.8 1037.2 2 098.2
3-Z%4h 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
3-7%8h 0.0 0.0 0.0 0.0 1085.1 151.7 163.4 1400.2
3-7510h 0.0 0.0 0.0 0.0 974.1 154.3 164.1 1292.5
3-Z512h 0.0 0.0 0.0 0.0 893.4 135.7 196.7 1225.8
*R8 BTESZLEVEHEXMES R
Table 8 Correlation analysis between electronic nose data and alkaloids
shl BB KGR Bk WEER A RSk RTBES Sk RISk BREE R AR
PES JE B JE A i M

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

THE 0.01 A G EREAEDE, TE 0.05 AKF (UMD _FE AR

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

17.0 GEi- AR BT “BR” H 58S & AR
AT A SRME 0T o B 3 L1155 B AN [ i st i) A5
i LT R, I R o TR AT R 4 A,
3%) FAC1 F1 FAC2, ZiloiikZik 85.07%, Wik
N FAC1 5 FAC2 ARF T FE S M7 REE . @it
Pearson AHICVESr T3, HLF75 FAC2 528 I
SLIERE . AR AWM S RN EEEMR (P<
0.01), 528 HI R 5 Sk Bk 7 5 2 A4H S (P<<0.05),

FAC1 5&AV & EARAHR A B2, 251N,
%9,
3 itig

AR T 8 B EAERAR, 40T
Iy JeAEAS [ o e sk F e 07 i ” AR A0
B, SEPL T A [EP AR E )1 5 <07 “R” (13
FARAE . SIS RN, B 1] A R R 1)
AW, R 7 AR BRI R,
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Table 9 Correlation analysis between electronic tongue data and alkaloids
; MBI AR Sk RIPEES L RWBRS L RERI AR
KA LB KK kR o o
ME JE, JELT Sk R

FCAl  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"

HE0.01 K CGRUND R EAEIE, LE 0.05 KT (UMD R R

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

IS4 (LDA) ¥, AT LA & X 73 A
A HIFE R ) S . S — e R EIX
AFIEIFRE NS “BR” Ak, Afh. 78 2 hy 78
10 hy 75 12 h X0 B3, AT LABH AR X 2 Hi A i
FERE, HAEX /)75 4 hy 786 hy 7K 8 h 2 [A4EHilfE
FERFIX 23 AN, SX P RERAIR 3 AN i M ol 7
BORAHIE o

TE BT S AR S N TEE DB 2 = AR A A
KR, BRI R T 8 US> FACT 5153k
Bl BT Sl R R S S R R I Sk S
Bl TR AL AP A 6 R AR R A
K (P<0.0D), KW TN GIEMHLFEF NLEAED
BRI T RE LR T LTS R AR . R
P AT D& SCHRNT 1 5 B R 1 1 B 9 S, )15
HIHE R B o) TR B A Bl % A2 0 Catiserene), T Bl 3%
AN R B I M AR BT AR T . 7R R — P A
KA R SO - S A (GC-MS) IR
NERE ) R 45 R e o 2, 4RI 7
CRTL EERZENKR. BTETIRS
FAC2 52K T 2 Sk SR el B 28 AR Al 1 1)
FERFMX (P<0.01), H5HRHWSKERS &2
M (P<<0.05), 15 SRl ) 1] 2 4 ik i v e
i 2 A= P 5 o 1 | S M R R AR )
JR SRR REAFAER DS, , it — DRI | 2 M i) ik
TR PR IR AR SR AL T8 BRI 7E TV

AR SR T S O AR R IS T
SRR K7 Bk BT, BEgm <R
Ok E BT T B B RAE, FES Skt
TR AR RO AT T A b, A2
JEHIRT TR AL T — Rl i BB . AR RN 7E 5 2
AT, R S B B BN

AV B AR A B AR ), PR I
T8 TS A BRI 5 ) ) 1] 5 e R
IR T AR T
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