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Table 1 Performance characteristics of the PEN3 electronic nose sensor array
Mol AR AR P RE 1 14 Meplps  ARREER A R Vi E 7 18
1 wi1C 55 A Wy 6 W1s e
2 w5S REALEY 7 WIW iy
3 W3C K 5 Iy 8 WS i
4 w6S AR 9 W2w 07 IRy A LA Y)
5 W5( e dE 55 A oY 10 W3S ke ke

1.2 X%

MBI 21 i, BAR P R B LR 2, DL B M NSl BE R R F R R B S E K
ERMEYI A E T Acorus tatarinowii Schott W) TR ZE s B I T A By Crb [ 24 & A= 90 ) 5 4 o or o it
5:42-200301) B~ == Tk (b [ £ 24 A e BF 9T B L L5 112018-201802) o 4l < ik (b 3¢ rh B BT A6
AR A R A LS :23081611) 5 0,45 pm JE R UE K CREETT S L& A RARD ;s ik H
Fis ik ) (L5 . F23N59205)
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Table 2 The specific origin information and volatile oil yield of 21 batches of Acorus calamus herbs

9 5 7 i LR T ReE s 7= b L

% %
1 2020092005 R 2.2 12 20200924011 #HIJLBEM 2.1
2 202009240010 PO AR L 2.3 13 20200925018  YLVGH %& 2.2
3 20200924009 WL+ 12 2.1 14 20200923007  YLPE{EF 2.4
4 20200101144 AEa 2.5 15 20200923007  HH4E%E 1.9
5 20200910001 P N 2.3 16 20200920006 VLG EEM 2.0
6 20200924013 P 2.2 17 20200923008  VLP44RF 1.9
7 20200924013 WAL T g 2.2 18 20200925017  EEEI 1.9
8 20200924014 WAL= 2.4 19 20200920003 PYJI KR 2.2
9 20200925020 WAL X 2.1 20 20200924015 P o8 2.4
10 20200924016 91 H 5 2.0 21 20200924012 VLVEHAY 2.1
11 202009200002 WAL IR M 1.9

2 AES5HER

2.1 AEFERHBARER

Z IR b [ 245 41 ) 2020 AF RRE W 2204745 J il 5 FRIE R AT S O, R ECA B 25 4 100 g By i i
fLAE 4. 00 mm i , A 800 mL Z&HR /K (8 /K ARFR) VIR ML 1.5 h, 3% B 45 S 7 % 5 1% B4 . 52 4%
AR YR RE I ORFF RS 8. 5 h PN E &% v i AN R 452 1 A O 15 min DLE L WO R,
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15V B O B A B ARG BN 2 iR 4 CARTR S B & A .
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2.2.1 M A

K 2R IAT & A 0 2 pL . BT 10 mL T002s HEAE R e SO 55 2% B B AUR A EE 5
B R RE S CEATHIE 3 0.
2.2.2 K&k

HERE RN 2 L, HESCW T 400 mL/min, £ & % T ECE B ] R 5 min, f£IREE A T YERHEIY 50 s, 40
BrRFERTE] R 100 s, EATINAE 3 K.
2.2.3 EEHE
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Fig. 1 Electronic nose sensor response intensity curve of Acorus calamus volatile oil

2.3 SHEHBIEENEAEFELM
2.3.1 AAHEE AT

R HP-5 A3 B 445 FE (30 m X 0. 32 mm,0. 25 pm) s HERARF THR & W56 35 8N
e 4 A R R 20 mL/ming BRSNS BRI i 40 mL/min; SO BT A ARG I A% T RS
280 C, #EFE DR 280 °C L3 bk 10 ¢ 1, MR 1 pL,

*x3 HEHEFAERSEH

Table 3 Programmed temperature rise conditions for column oven

HH/(°C /min) W EE(E/°C AR 3F 0 4]/ min IEAT ] /min
0 80 10 10.0
25 140 3 15.4
5 150 3 20.4

5 170 1 25.4
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2.3.2 b T By A

ARG 2. 17 N R B AAE & 0. 05 mL BT 10 mL 2 &M, i B B A WA i 0T 8
RHNZI B 5] 0,45 pm LB IR o 08 L BIAS
2.3.3  XF HE S V1Y L A%

I3RS B FR € YT AR M AN Tk R o T S T O6E R R FP R O R BT R UK BE 3 ) R
0. 0016 mg/mL.6. 0000 mg/mL F1 0. 2090 mg/mL X} F& AW FE25) . 28 0. 45 pm AL IE MR IS 0E  BIFS
2.3.4 ZMXRFE

3 R S W IR 2. 3. 37 TG B T RV VRS B R AT R BE AR R L 40 I 9 R IBUAS W] R BE T 6 A X
PR IS 1 pl, TE AR @RS, F2 2. 3.0 17300 R 0 3% 25 R 0E A7 00 o LA X B o 3 V0 1 1 R o
(s pg) R AR LT FR (o) A 5 il bR M 42 AT R PE TN . RPE R R AR I 4.

K4 AEFNBRIHEEXRER

Table 4 Linear relationship results of control samples of Acorus calamus

% EYEp¥ r LMV g
T & y=2383445x—35. 981 0.9998 0.002~0. 020
(-4 =F ik y=0918. 25x—57. 81 0.9998 0.600~6. 000
a- 4l 2 ik y=12272,3x—5.4214 0.9997 0.021~0. 210

2.3.5 KR

B2, 17 T00 R 2% B A T 45 T, 422, 30 27T Oy i il A A A TR O A e AR R
HEFE 6 WL BEIR 1 L, 2 A5 0 o W T AR . 25 R 3 T 75 80 L B- 400 = Bk I o 40 = ik 04 T AR Y RSD 4333l
1. 66% .0. 99 % 1 0. 73 % . F WAL AR A % B R AT,
2.3.6 faEtEidm

B2, 17300 F 4 000 B 2 L 4542, 3. 27100 F 7 ikl & K s R e BT 0.2.4.8.012,
24 hNHERE AT BERE 1 L, 00 45 0 05 TR, 5 SR PP 3K T W L B-400 2 Jk R o 41 o Tk 05 T AR A
RSD 43512k 1. 40% ,0. 65 % #1 0. 95 % , & B A AR 24 h AR E M R4
2.3.7 HEREMERAE

B2, V350 R il 45 B 0 B 8 &L $2 2.0 30 27 TR O 3 S AT A R SR IR 6 00 . il it R
1L, WUAS B G T4 19 L -4 3 ik P o 40 2 ik 119 °F- 35 55 & 43 51 2 0..000084 %6 ,0. 7897 % ,0. 0613 %+
RSD 43509 1.89% ,0. 86 % #1 0. 67 % , 452 i% 07 i & & M R AF,
2.3.8  fnAE R g

FREL L HT 6 T 3 19 L -0 - Tk R - 200 2 ik 25 i 1 A0 BT 2504 29 50 g 3k 6 4 2. 17300 F ik
45 B T AR R L & BUE R 0. 25 mL 100 mL AR DL NP A MOIEE A B E RS, K
B EPUZIA W 1 mL ARG X B 2. 5 mL G L T A B 0. 000034 mg/mL . B-4H ik 0. 46 mg/
mL . o4l 0. 036 mg/mL) & 10 mL 255 i o, i B B e 28 20 B2, #2250 , BVASHDin A ] e 3 42 6 7Y
PRSI F2. 3. 17T s AR R AT I 5 TS MR S RSD A, Z5 R WL 5.
2.4 BTESHKRSWER
2.4.1 1 B R SR AL LA B

K FH LT S F AR 21 HEAS [R] 7 b A7 B 3 4 2 T SO B 3 b A B2 Ak 24 il oy FR R T W L -4 o ik
o 42 Bk HEATIN 22 L 45 RN ZR 6 Fiom X285 AT T8 Ik B A AT, W 2 iR . 25 SR e B LAl i Bk A
AR £ AR B9 SR AN W], 10 A A% IR 38 X A3 AU i 17 (L, WSS 119 W 1 f 58 20, ok oy WIW Al
W2W,
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Table S The results of spiked recovery test of Acorus calamus

% Frbed /g HEREE/mg MAE/mg WAEE/mg  [EE)N  FHEEER/% RSD/%

HIE T & 50. 06 0.0421 0.034 0.0749 96. 47 98. 48 2.49
50. 02 0. 0420 0.034 0.0753 97. 94
50. 02 0. 0420 0.034 0.0753 97. 94
50. 06 0.0421 0.034 0.0772 103. 24
50.03 0. 0420 0.034 0.0755 98.53
50. 12 0.0421 0.034 0.0750 96. 76
-4 3 ik 50. 06 395. 3238 460 835. 6374 95.72 96. 57 1.03
50. 02 395. 0079 460 837.5976 96. 22
50. 02 395. 0079 460 836. 8571 96.05
50. 06 395. 3238 460 841.5181 97. 00
50. 03 395. 0869 460 836. 9006 96.05
50.12 395. 8766 460 848.5619 98. 41
o4l 2 fik 50. 06 30. 6868 36 66. 2626 98. 82 100. 01 0. 94
50. 02 30. 6623 36 66.4035 99. 28
50. 02 30. 6623 36 66.5795 99. 77
50. 06 30. 6868 36 67.0020 100. 88
50. 03 30. 6684 36 66. 6851 100. 05
50, 12 30. 7297 36 67.1956 101. 29
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Fig. 2 Radar chart of odor composition of samples of Acorus calamus and main chemical components
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Table 6 Volatile oil odor information of Acorus calamus

P Wi1C W5S Ww3C W6S Ws5C WIS Wi1w w2Ss W2w W3S
1 0.870 6. 045 0.868 1.021 0.867 1. 547 2.965 1. 294 1. 653 1. 038
2 0.983 5.574 0.970 0.998 0. 970 1.177 2.750 1.051 1.545 1.005
3 0.958 5. 464 0.946 1. 002 0.947 1. 252 2. 880 1.092 1. 561 1. 007
4 0.882 7.363 0.867 1. 008 0. 860 1.358 6. 007 1. 134 3.241 1.012
5 0. 899 4.996 0. 895 1.003 0. 891 1.510 2.626 1. 251 1.519 1.022
6 0.891 5.637 0.879 1. 004 0. 880 1. 421 3.938 1. 190 1. 997 1. 010
7 0.841 8.758 0.831 1.008 0.828 1. 593 5.701 1. 251 3.061 1. 006
8 0. 866 7.198 0. 855 1. 006 0. 854 1.507 4.820 1.221 2.529 1.008
9 0. 760 8. 045 0.769 1. 024 0.769 1. 985 5.394 1. 486 3. 049 1. 028
10 0.756 5. 787 0.767 1.013 0.767 2.040 3.431 1. 548 1. 997 1.017
11 1. 006 8. 044 0.982 1. 002 0.976 1.133 3.527 1.002 1. 994 1.012
12 0.965 10.76 0.935 1. 009 0.923 1.293 3. 343 1. 098 1. 901 1.010
13 0. 880 8.091 0.863 1.011 0. 850 1.577 2.839 1.276 1.610 1.014
14 0.938 5. 137 0.917 1.017 0.907 1. 383 1. 893 1.178 1.229 1. 024
15 0.942 7.060 0.929 1.022 0.926 1. 376 2.469 1. 181 1.428 1. 057
16 0.954 6. 420 0.933 1. 007 0.925 1.308 2.242 1. 117 1.355 1. 020
17 1.091 5. 440 1. 036 0.999 1.017 0.882 1. 389 0.865 0.955 1. 039
18 1.062 6.343 1.016 0.979 1. 000 0.975 1. 884 0.924 1.132 1.016
19 0.955 7.009 0.931 1. 007 0.921 1. 330 2.557 1.132 1.511 1. 023
20 0.977 7.145 0.949 1. 006 0.938 1. 251 2. 460 1. 086 1. 457 1. 024
21 0.915 5.570 0.920 1.018 0.930 1.414 2. 547 1.152 1.617 1.028
22 0.952 5.578 0.944 1.013 0. 950 1. 253 3.226 1. 058 1. 803 1. 038
23 0.917 5. 261 0.919 1.018 0.930 1. 425 2.751 1. 160 1. 669 1.039
24 0.928 5.544 0.927 1.016 0.937 1. 362 2.862 1.122 1.703 1. 035

EA~21 A 21 meE
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ﬁkzﬂil_] s+

Loading 434
# a7 Loading 438 vl LL 43 #r A4S [R) 4% %

FHER N 22 AT AT A8,

HWJE W2 W fLIREF A WS 14 2%
WIW Fl W2 W 15 JE 25 T T8 7% B0 Ja B 4 Joi 28 78 3k # TR SR TR GRS
2.4.3  F 550 (Principal component analysis, PCA)

23 b B-fmEBE; 24 h o-tmEEE,

§IX O RE S B RE ). FUN B 1 M STEREE A 70. 86,
FIRIH 2 I STHREE A 26.53% , =& BIFSTdkE R 97. 3920, &l 3 . 25— F s H 1, W5S
PR 2% X 0 TRk R i R E WIW LR A8 F WaW 8% s o — F i 5 10 WIW 2% X 5t
G R G5 ARA W as R — 2 I e W5S,

K 21 HEAS [R] 7= b A B T 3 2 i e 5 B = B Ak 22 4y X H T B 10 AN R 2R W B (E B 4T PCA
S3Hr. PCAL Fl PCA2 M )7 Z 5THR R4 9°h 62. 6% A1 20, 4%, B2 Z 5T R 83% (>80%) ,
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Fig. 3 Loading differentiation of response value of ten electronic nose sensors
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Fig. 4 PCA diagram of odor information of Acorus calamus

2.5 SHEHBEINER
2.5.1 1 B R A e

SAHETE ST 21 HEAS TR Hl A7 B3 2408 I B JBCAS 4 Tk v FRRE T I L B S Tk R o 2 S
LI EL R 7, O RN 5 s, S A5 R Bon L 21 HA B K i g b B
SRR o R
2.5.2 {1 BRI RS PCA 40 Hr

KA SIMCAL4. 18R AEXF 21 HEAS ] 7= Hiu A7 5 i 25 44 r 488 B 5 % i v 3 32 B4k 2% 43 i0E A7
F RS Hr. PCAL FI PCA2 B J5 22 SRR R 43 0 61. 9% Fl 22. 7%, BRI 22 ST %4 84. 6%
(>80, FE A4 W, AT LI 21 SEAE o i 2 K8, WK 6.
2.5.3 1 B R AL 2 A 5 A e A

K H SPSS B A1 B & 3 Bl Ak Bor & i R AR R A B HEA T XUAE S A OGS BT, SR 8
JIE7 o S A A2 AT A3 4 BT 2 S 25 i B UM 0 K M 0000 (1.3.14.15..16.,18) , 25 SRR W B-41l 3 ik
5 WIW W2W 2B EMIEAHEKR.
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Table 7 Content determination of methyl eugenol, o-asarone and B-asarone in samples of Acorus calamus %
%5 WERTHFY o4 B -4 it 9 WIRTHFE o4 B -4 fit
1 0.0003 0.0104 1. 4440 12 0.0001 0.0298 0.7700
2 0.0002 0.0328 0.5707 13 0.0001 0.0112 0.6443
3 0.0002 0.0706 1. 8997 14 0.0004 0. 0590 1. 2415
4 0.0002 0. 0440 1. 4883 15 0.0003 0.0300 1. 3402
5 0.0003 0.0373 0.6203 16 0.0004 0.0927 1.0678
6 0. 0004 0.0344 1. 0419 17 0.0001 0.0192 0.4029
7 0.0001 0.0153 0.7510 18 0.0002 0.0201 1. 3213
8 0.0002 0. 0535 1. 4464 19 0. 0004 0.0258 0.5658
9 0. 0001 0.0280 0.6433 20 0.0003 0.0325 0. 6819
10 0.0002 0.0277 0.5140 21 0.0001 0.0176 0.3392
11 0.0001 0.0236 0.5963
2
300 300
> 250 o 250
T 200 T 200
a 150 i 150
2 100 . 2100 3
=50 A — =50 1 |
0 0
246 81012141618202224 246 81012141618202224
#/min /min
VT AN 2.3-ME0E; 3 a- g0k,
5 A BETHEE S CA)FIK I S (B S 3% 1B
Fig.5 Gas chromat gram profiles of samples (A) and control samples (B) of Acorus calamus
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Fig. 6 PCA analysis of volatile oils of Acorus calamus
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Table 8 Correlation analysis between some sensor values and chemical composition content of Acorus calamus

@AM WERTEHED  odIFEl AR | PRSAR WRTER o s
wi1C 0.015 —0.129  —0.247 Wi1s —0.040 0.022 0. 060
W5S —0.423 —0.133 0.218 WI1W —0.149 0. 346 0.688""
W3C 0.021 —0.127  —0.285 w2Ss 0.013 0.042 0.054
w6S —0.306 —0.210  —0.096 LAY —0.211 0.299 0.627"
W5C 0.027 —0.115  —0.293 W3S —0.052  —0.302  —0.529"

W ok P<0.05," " Fox P<0.01,

3 i
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Y e WSS A s B AT T 35 e IO P 4% 25 W BB, JHL ) O {728 A B R, RN R /N T
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Screening of Quality Markers of Acorus calamus Based on

Electronic Nose and Gas Chromatographic Techniques
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Abstract: The PEN3 electronic nose system was used to analyze the odour information of the
volatile oil of different batches of Acorus calamus ,and the data was processed by radar chart, LLoad-
ing analysis and PCA analysis. The content of chemical components in the volatile oil was analyzed
by gas chromatography. The correlation analysis was carried out,and the quality markers of Acorus
calamus were screened. The results of the electronic nose odour analysis system showed that the
overall odour information of the volatile oil of 21 batches of Acorus calamus was mainly reflected in
W5S,W1W and W2W. The results of the gas chromatography analysis showed that the content of -
asarone ether in the volatile oil was the highest, followed by a-asarone ether. The correlation rela-
tionship between B-asarone ether and W2W was significant. Therefore, the electronic nose combined
with gas chromatography can be used to evaluate the quality of Acorus calamus ,and B-asarone can
be used as a quality marker for Acorus calamus.

Key words: Acorus calamus ; electronic nose; gas chromatogram; volatile oil; quality marker



