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ABSTRACT ; AIM To analyze the correlation on digitalized odor via electronic nose and cough-relieving effect of
Armeniacae Amarum Semen. METHODS The digitalized odor characteristics of Armeniacae Semen Amarum were
measured by electronic nose. Meanwhile, the antitussive effects of Armeniacae Semen Amarum in varying degrees of
rancidity were evaluated by inducing cough in the mice with ammonia water. Finally SAS analysis platform was in-
troduced to analyze the correlation between the antitussive effect and the digitalized odor measurement values of Ar-
meniacae Semen Amarum. RESULTS  Compared with the blank control group, stir-frying and blanching products
in none and slightly deterioration had significant antitussive effect, while those stir-frying products in completely-
deterioration had antitussive effect. On the contrary, those in completely-deterioration totally had no antitussive
effect. Sensors S2, S3, S4, S5, S6, S9, S10 in electronic nose all played significant roles in the relationship with
antitussive effects. The response value of sensors S2, S3, S4, S5 and S6 appealing higher, S9 and S10 lower,

were in agreement of the heavier sensory odor of Armeniacae Semen Amarum, directly resulting in worse antitussive

effects. CONCLUSION

The trend of antitussive effects of Armeniacae Semen Amarum can be inferred from digital

odor information. This method can be used in quality evaluation of Armeniacae Semen Amarum.

KEY WORDS: eleciric nose; Armeniacae Semen Amarum; odor; cough-relieving effect; correlation
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Tab.1 Information of samples

P45 A& '
1 Ko 045 I-C-0
2 Ko 5 5 I-c-5
3 Wk 115 V-C-11
4 T 05 I-D-0
5 T 55 I-D-5
6 T 115 IV-D-11
2 FHik

2.1 FHAARME T &

2,11 ARME TR S5 S o-FOX3000
SBRAE BT AR B sh T2 EREAC AR,
H, ENLNEE T 12 e R R, 1T
K45 & S, B S1 3 S12, BA AR B
MR, W2,

2.1.2 FESHIA R AR SO R 2 5,
FREL 0.3 g, AT AR, HEm%E,

2.1.3 SBRIMESM WALEHE 600 s, BEALEE
45 °C, FEFRE G 250 /s, dBERERE 2 500 pL,
B NEHER, R A 150 mL/min, #¥EFR
BT 120 s, BHE RAEIW 1 s, W EE
600 s.

2.2 RIBGRHE BUSEA A
12 g, KEHFE, BNk 96 mL, 2 30 min,
PR HEE 30 min, JEiF, Z4HEMN/K 96 mL, [l
B 20 min, U, %ﬁ*ﬁ%ﬁl{ﬁ, B, - E W e

R R AN 50 CUEMRG 2iE R, BB A 100 mL
BT, UK EZIE, AR,
*®2 ¢EEUERERKIER

Tab.2 Metal oxidation sensor and detection range

b= LIRS 0 71 Rl
S1 LY2/LG ER AR

S2 LY2/G A/ AN — AR
S3 LY2/AA L

sS4 LY2/GH VLN &S

S5 LY2/gCTL b

S6 LY2/gCT Wke/ T %

S7 T30/1 HHLEH

S8 P10/1 feds b

s9 P10/2 F g

S10 P40/1 £

S11 T70/2 FFEBAE Y

S12 PA/2 NN -avesrilies

2.3 REKFIEE 20~22 g BUIRI/NEL, M
Mg, FRAAR TR PRI RE L5 o 25 0 R
M., Mah 1-D-0 54, M 1-D-5 54, M V-
D-11 54, ¥ 1-C-0 54, i l-c-5 54,
Wi V-C-11 5 A, A 10 B, 4525 H #%
0.2 mL/10 gifE B 45 THIN K E M AR 259, 42
FIEE Y 1.2 g/kg, 25 11 XF I8 40 45 7 A B R K
0.2 mL/10 g?%%, & H A S 2 min éﬁ%, SUR S
Be7d, w51 d T425/5 3 hB—jiA YLS-8 A
ZIREFEZS | Wi {GE A ML S A b, A E L
FRMEA 12. 5% 20K, e e migs i 20 s, 4
A5 2 AL R BE N 0.1, BRLHER 1 H/N R
PSR S 2R 20 s, FBSE UG WA/ 1 min A 8L
RURZWR O (Lh/N BROVE L 4 sl 4 B, () sl e R
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W, MR A K E N R R ES ZEE] (EDT,,) |
R1{H.

EDT,,=log™' xen=10""", 3 n HEIPIEL,
e (ERVER, r AR SR, « R
(RPmSZERTE] ) AXTE, 1A% R #n, R K
FEHET LS HADERZER, RRKTHT 1.3 #H
INHABZAER, TR EILER 3,

2.4 witgik RGP SAS9. 4 4T
éﬁﬁﬁ@%i‘k%ﬁ, 9 FH AR & 43 BT ) Pearson AH G
FHKE IR Spearman A & £ BOKE 56 (19 48 31 7 %
WA AEZH RS 12 MRAG SRR B R K e B A AT 4
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*3 FRENE EDT,, itEH

Tab.3 A calculation example of EDT,,determination by sequential method

il s logx 1 2 3 4 5 6 7 8 9 10 r rx ¢ EDTs,
23 G R 7.96  0.900 9 - - 2 1.8018 10.5097 11.2460
10.02  1.0009 - + + - 4 40036
1262 1.1011 + + 2 2.2022
15.89  1.2011 + 1 1.2011
20 1.3010  + 1 1.3010
M 1-D-0 54 20 1.3010 - 1 1.3010 14.9109 30.981 3
25.18  1.4011 - - 2 2.8022
31.7 1.501 1 - - - + 4 6.004 4
39.91  1.601 1 + + + 3 4.8033
M I-D-554H 20 1.3010 - 1 1.3010 14.3109 126.9836
25.18  1.4011 - - - - + 5 7.0055
31.7 1.501 1 + + + + 4 6.004 4
JEAIV-D-11 54 32 0.8007 - 1 0.8007 11.3099 13.5207
7.96  0.900 9 + 1 0.9009
10.02  1.000 9 + 1 1.0009
12.62  1.1011 + 1 L1011
15.89  1.201 1 - - + 3 3.6033
20 1.3010 + + + 3 3.9030
Wl -c-054 20 1.3010 - - 2 26020 151106 32.4414
25.18  1.401 1 + - 2 2.8022
31.7 1.501 1 - 1 1.5011
39.91  1.601 1 - - - 3 48033
50.24  1.7010 + + 2 3.4020
Wi I -C-5 541 12.62  1.1011 - 1 1.1011 12.5106 17.8279
15.89  1.201 1 - - + - 4 48044
20 1.3010  + + - + 4 5.2040
25.18  1.401 1 + 1 14011
KEV-C-11 54 10.02  1.000 9 - 1 1.0009 11.9106 15.527 4
1262 1.1011 + - - 3 3.3033
15.89  1.2011 + + + 3 3.6033
20 1.3010 - + 22,6020
25.18  1.401 1 - 1 1.4011
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30 é};v; . -E\- { Z[S s éf o i% 5-6. P :F,': 5 %«%Eﬁ , Fig.1 Response chart of Electronic nose sensor

array to various samples
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Tab.4 Maximum response of twelve sensors

2H 51 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
M 1 -D-0541 0.21 -2.29 -2.22 -0. 64 -0. 84 -0.11 0.9 0.93 0.8 0.91 0. 87 0. 96
JE T-D-5 54 0.1 -0.82 -0.82 -0.16 -0.2 -0.03 0.57 0.72 0.57 0.7 0.47 0.74
M 1-D-11 54  0.11 -0.69 -0.71 -0.12 -0.12 -0.01 0.5 0.67 0.46 0. 64 0.42 0.63
KB 1 -C-0 541 0.21 -2.39 -2.23 -0. 69 -0.9 -0.11 0.9 0.93 0.8 0.92 0. 87 0.96
Kb 1-C-5 541 0.11 -1.2 -1.23 -0.25 -0.33 -0.03 0.73 0.83 0. 68 0.79 0. 66 0.87
i T-c-11 54 0.11 -0.73 -0.76 -0.13 -0. 14 -0.01 0.52 0. 68 0.48 0. 66 0. 44 0. 65

x5 AREEHEEERES(CABLLE ShIV-C-11 ZHAHEG, HFRPH T 5k A

Tab. 5 Inter-group ratio of blanching products with
different oil dependence

205 5] IR2H LA

L0 11 SU

5 T-D-0 541 2.7549* 2.291 4"
N T-D-5 54 2.399 4* 1.148 24
5 1-D-11 54 1.202 30 -

HEONHEAT 15 A7 REM LR DA AT 13,8
HA AR,
F6 AEEHEENMEDTCHELLE
Tab.6  Inter-group ratio of stir-frying products with
different oil dependences

4151 SR IRLH LA

585 11 S4 b

Kodh 1 -Cc-0 54 2.884 7" 2.089 3*
Ko T-C-5 541 1.5853" 1.819 7%
K 1-C-11 54 1.380 74 -

AT L5, A RS IEIER 2 BILERT 13,4
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Tab.7 Correlation coefficient of antitussive effects and twelve sensors

s 2 S3 s4 S5 6 7 S8 9 s10 si1 S12
Pearson  HACRHL -0.828 12 -0. 845 51 0.79563 0.78937 0.82893 0.82387 0.781 62 0.799 34
PAg 0.041 8~ 0.034" 0.0584 0.0619 0.0414* 0.0438* 0.0663 0.0356 4
Spearman  HIJEREL  0.454 01 -0.942 86 -0.942 86 -0.956 18
P 0.3658 0.004 8** 0.004 8 ** 0.002 8 **
5 12 BB AR AP AR LA, ™ P<0. 05, ™ P<0.0L,

4 it
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I ZAE R 25 SR R B e ) 25 R s G b, K
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S10 MR AEAFAEZE S, PIAR IS L 45 SRR A A% R B
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JEAR SO S10 M R {EER /)N, 25 I IRRE AR (R
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LR 2% 5 1 VR HIAE 0. 01 /K F A 340 6k,
DAL I FH R B 300 5 SR S 3 75 T O 3 A et 1
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