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Rapid geographical origin identification of Amomum villosum using
electronic nose and electronic tongue technologies

ZHENG Meijuan' WANG Xiaoping' WANG Jing’

(1. School of Pharmacy, Zhangzhou Health Vocational College, Zhangzhou, Fujian 363000, China; 2. Department of
Pharmacy, Zhangzhou Municipal Hospital of Fujian Province, Zhangzhou, Fujian 363000, China)

Abstract: [ Objective] To develop a rapid method for identifying the geographical origin of Amomum villosum based on intelligent sensory
technology. [ Methods ] Amomum villosum samples from four origins: Yangchun (Guangdong), Changtai (Fujian), Chengmai (Hainan), and
Xishuangbanna (Yunnan), are used as the research materials. A PEN3 electronic nose and a TS-5000Z electronic tongue are employed to
collect their aroma and taste profiles, respectively. Principal component analysis (PCA), linear discriminant analysis (LDA), and sensor
loading analysis are applied to discriminate samples from different origins. [ Results] The response values of the 10 electronic nose sensors
vary significantly, among which the W5S sensor, sensitive to nitrogen oxides, exhibits the strongest response. Both PCA and LDA results
show that the 4. villosum samples from the four origins form distinct clusters in the score plots. The overall aroma intensities follow the
order: Yangchun (Guangdong) > Changtai (Fujian) >>Chengmai (Hainan) > Xishuangbanna (Yunnan). The cumulative contribution rate of
PCA for the electronic tongue data is 97.14%, and the radar charts reveal significant differences among samples from different origins in
taste dimensions, including astringency, bitterness, sweetness, saltiness, and sourness. [ Conclusion] The combined use of electronic nose
and electronic tongue technologies enables rapid and objective discrimination of 4. villosum from different geographical origins.

Keywords: Amomum villosum; electronic nose; electronic tongue; geographical origin discrimination; aroma; taste

WA~ (Amomum villosum Lour.) R 2R S xE @', FMAVERMBIX MR o md R ES . R
EEEMGERBEY R . TSRSy N R 0O S L R RSS2 R T
FESAL, TR EAR KD . e E e RN T S, HE P SR T B I Tl 0 s S

BEEWHE 5 i B YOO B0F #0005 A H (45 2000 96 (2023)9 5 ) s M i B R A AR ¥ &0 H (55 -
Z22025JH33) 3 M 1A IO 27 g v 2425 Tl [ 8 RO 2808 00 B3 141 BARLBIF %2 TR (45 5 : ZW Y CX202405)

BEMEE PR (1975—) , 4, WM A B 22 Be @l #8047 , i 1= . E-mail: 793202837@qq.com

Y7 A H8:2026-02-04 5[5 H#A:2026-04-27

SIAE BRI, £/, £ TR TR SHFHEARME 7 R R[], &5 5P, 2026,42(5) :84-91.

Citation:ZHENG Meijuan, WANG Xiaoping, WANG Jing. Rapid geographical origin identification of Amomum villosum using electronic
nose and electronic tongue technologies[J]. Food & Machinery, 2026, 42(5): 84-91.



F&M | Vol.42, No.5

PR R W [/ B 2 i oS == 7 N i L R 7 e
TR KR - AFE B LR,

HA A0 ™ 1 s 53 5 I 2 AR TSR A
T — T B (GC-MS) 1 I A 126 J80 R A 0 33— o 6 T
W (UPLC-MS/MS) A i A o 3k 86 77 9k BT 923
X R A 2 A3 R T (PR T A P R DU )
A A B e b A v e LA B Tk AR A R
X T DR PR O A S AR TR R . M2 T RS
BE AN T Uk BAR BRVE TR, (32 M A B T s K
TN AR, HLIC TR X KUK ) 40 0 25 S 2047 % W 4L

AR BT A S L 1R S B A B L BE S vk i
AR i A R A, ARG TG R 1 R L T AR R AR
BES R SRS W e TR
AT R R I A 7 XU A3 A v A E
gE 1202 ) A 22 10K R PR A S R A . SR,
H i A8 B 5T 2 0 o R — JaRCE 4 R 0 A, o e g
SRS AT A RS e LR SR AR D R AR
KR JEPE . P RMER) T ARIHHF WE K M EL .
= P SRR AN 4 At 7= s i R A R 5 5 42 R
FEAMEFEHEAR, EEZI0FEIT ATk, RESIHE
TS5 0k R R A 22 S, LI A S — O TR R R
AR A7 5 b b 3 % 50 5 KUK S BT A O R R
IR I R i S D RE M T & SR R 2R AR o

MEBE - ETRFESRFERARMRC-~HIRELS

1 RS D5k
1.1 #REEF

VEHUTAR AR R s 4R 3 X D
HE SRR, 2R TR A B A B /N B B
BHAHE (Amomum villosum Lour.) , £ 5y HAK(E B W% 1,

FALHR AR AL O R RE T A,
2= R A R A A .
12 U#F5&%

SRS CRE 10448 Ak 5 R AL 25 1
[%0], UL2 2) . PEN3 &Y, 8 [¥] Airsense 2\ ) ;

LT AR (4% 15 AR KR I 4 A5 WL 3% 3) - TS-5000Z
A H AR Insent 2\ 7 5

i, 7 K- BSA3202S-CW %, 78 [F] Sartorius 23 7 ;

=TT RER ML . FW-100 28, Jb 5T 117 7K O B B I7 AL 4%
AR

B0 HL: TDL-40B B!, g AR50 00 2 i 45 A B A 7
1.3 R A&
1.3.1 FEM & HESABRAE TS S MO E 25
(2025 4 Mg ) X 7 #2 & VE R AT 25 6 1 TR SR L 47 B 5 R
TR R 2R 1 R M oy R B G A L 3R 8 50 CCIE IR T
TR AHE15%, TR B RE b R AR HLAL 3], i 60 [
BRI R I 8 T AR B B T, T 4 Cilk ot v i
TRAfF 2

x1 WCHERER

Table 1 Information of A. villosum samples
T /7 M B T2 %4 7E TR
JURMED [H &> (Amomum villosum Lour.) J7ARAR BH AR T A Yk e 0 R 4 BT
KR BAE RS (Amomum villosum Lour.) A A TN T R 2 X R 5 R
1 B 1§ B> (Amomum longiligulare T. L. Wu) T T A T I BT A S R

=V SR RS A~ Gt FE i (Amomum villosum Lour. var. xanthioides T. L. Wu et Senjen) 2 7 & P SUR N F 16 Ml B 5 ik & 2 iR

®2 BTRERBEIFEHER

Table 2 Detailed information for electronic nose sensor array
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Figure 1  Electronic nose test spectra o

fA. villosum samples from different origins
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Table 4 Average response values of electronic nose sensors to A. villosum powder from different origins (70~72 s)
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Figure 2 Radar chart of main sensor responses for A.

villosum from different origins
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Figure 3 PCA plot of 4. villosum (powder) from different

origins
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Figure 7 PCA plot of 4. villosum from different origins
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