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Application of Electronic Nose Technology in Odor Detection of
Genuine Leather used in Office Furniture
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Abstract: In the evaluation of genuine leather for office furniture, odor is one of the important indicators for its quality
classification. This article used electronic nose technology and odor method, combined with the current leather odor
detection method standards, to conduct experimental analysis on three commonly used leather samples with obvious
odors, and explored the correlation and differences between electronic nose technology and subjective evaluation, in order
to provide better ideas and directions for the development of leather odor detection methods for office furniture. The
results showed that there were differences in the relative contents of alcohol, aldehyde, ether, and short chain alkane
components among the three selected genuine leather samples. Principal component analysis was conducted on sample 2
of genuine leather, and the results showed that its odor was closely related to the relatively high contents of alcohol,
aldehyde, ether components and short chain alkane components such as methane. We conducted 100 effective wet state
electronic nose experiments on sample 2 and developed a leather odor standard for the electronic nose method, which can
provide guidance for new technology detection of leather odor.
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Tab. 2 Comparison of various methods for odor determination
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Tab. 3 Experimental results of the odor method
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Fig.2 Response curves of electronic nose sensor
array for sample 1
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Fig.3 Schematic diagram of the response substance
composition of electronic nose sensor
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Fig.4 Analysis and comparison of radar response maps of different samples
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Tab. 4 Data analysis of electronic nose response values

A AR BORE RUME CFSE befEE bfe rE R WE BRRECY)
WIC 100 1.53 0.15 0.77 0.34 0.62 0.12 —0.32 0.95 0.17
WS5S 100 3.08 0.54 1.83 0.64 1.76 0.41 —-0.74 0.19 0.35
Ww3C 100 1.51 0.47 0.93 0.38 0.88 0.14 -1.35 0.34 0.21
We6S 100 1.55 0.49 0.85 0.38 0.66 0.15 —-1.19 0.63 0.45
Ws5C 100 1.48 0.51 1.07 0.40 1.06 0.16 -1.54 023 0.38
WIS 100 1.51 0.45 1.33 0.30 1.50 0.09 1.66 -1.72 0.23
WIW 100 1.55 0.51 1.37 0.26 1.50 0.07 375 215 0.19
W2s 100 1.51 0.50 1.10 0.40 1.23 0.16 -1.44 046 0.36
W2wW 100 1.47 0.53 0.99 0.42 0.96 0.18 -1.76 0.03 0.43
W3S 100 1.51 0.49 1.12 0.38 1.21 0.14 -1.23  —0.51 0.34

67



(SE 535% 453

1.07. 1.33, 1.37, 1.10, 0.99. 1.12, AR i ix Le 4215
RS 2 SRAYERIE, AT H T 5 2 il SR AR 9T
SERRE

(2)7F Bz B A I S e ey, LA AR AG
HA DI S5 A [R], (A58 A HL T B R ) 2k S mT
o 7 SRR 0 25 5, DT B A b o3 BT SRR TR,
FIW R G T TE =T, KRBT AT
Tt 38 B SRR BE A R T RE b, A e B R
(TH R B AL T BB IR

(3) 47T HLF B AR AR L SO St o P
Gy, B AR PR 9 AT 45 A T A [ A R
BSOS B E R o W AR Hh B B et of
B Y BAR T I 5 HL T R 1 1 e SRR
W, SR IATARESS G F T S AR IR AR BOR W BB T+
PR
S22 Xk

(1] E&, RE, BGET, 5. BCESAGTN J7 iR F 5T it e J

R R A B BIF WD RO, B R 5 TR, 2022,
32(2): 54-59, 66.
WANG R, SANG J, HUANG Z D, et al. Review progress
of assessing and preliminary research of certified refer-
ence material on odour of leather[J]. Leather Sci Eng,
2022, 32(2): 5459, 66. (in Chinese)

[2] SRR, B, f S 25 AU IMRER R KA M. b
A R EER Tk 1 AL, 2017.

MA H W, LUO J X. Ecological quality indicators and test
for leather & textile [M]. Beijing: China Light Industry
Press, 2017. (in Chinese)

31 XIBE, B8, EIRAL, 55, KE TR ALY AR
M5 BUAR 1] AP E B, 2020, 49(3): 25-30.

LIU Z Z, MA H W, WANG R Y, et al. Review of the
methods for determining volatile organic compounds in
leather[J]. China Leather, 2020, 49(3): 25—30. (in Chinese)

[4] T Fi B R AT RN ), WV 0E R R AR A R AT R
w, HE B AR AL T BE. GB/T 16799-2018 52
FHBCHS]. AU AP EbRfE T e, 2019: 1-12.
Haining Ruixing Leather Co. , Ltd. , Zhejiang Tongtianx-
ing Group Co. , Ltd. , China Leather and Footwear Indus-
try Research Institute. GB/T 16799-2018 Furniture leather
[S]. Beijing: STANDARDS PRESS OF CHINA, 2019:
1—12. (in Chinese)

[5] WITLARARSOAT FRA ], A B S A S Tl WF5E B

QB/T 2725-2005 Bz & SWRAYMIE[S]. Jbnt: HhEET
Ak A, 2005: 1-4.
Zhejiang Kaison Industrial Company Limited, China
Leather and Footwear Industry Research Institute. QB/T
2725-2005 China light industry publishing house[S].
China Light Industry Publishing House, 2005: 1-4. (in
Chinese)

68

B S TR

REN 5105

[6] General Motors. GMW 3205-2017 7524 NS RAZ1E A
MI[S]. Detroit: General Motors, 2017: 1-6.

General Motors. GMW 3205-2017 Automotive interior
odor emission testing[S]. Detroit: General Motors, 2017:
1-6.

(7] RARZE. GEH i 2 4 AURS: W DR oA A ORI 92 0], K
H5 2 Pyt 2024, 31(12): 45-47.

GUAN S J. Study on the construction of furniture quality
and safety risk monitoring standards[J]. Furnit Inter Des,
2024, 31(12): 45-47.

(8] FRHIFS, PLICHE, B KA, 55 W7 SR KL HBFTY
HEIE[D]. AR, 2024, 38(14): 52-65.

MU S L, SHEN W F, LV D W, et al. Advancements in
electronic nose technology and its applications[J]. Materi-
als Reports, 2024, 38(14): 52—65. (in Chinese)

(91 BACL, XVE, PR T ORI RS R T]. fh
AL RS, 2009, 29(2): 12-17.

MAO Y A, LIU W, ZHONG K J. Development of elec-
tronic nose applications[J]. Chemical Sensors, 2009, 29(2):
12—17. (in Chinese)

[10] Jrlel, fEiim, ARZE 0. HL T BRSO AR IR AU i) 1z
I BG4 AR, 2017, 25(2): 76-80.

FANG Y ,ZHAN S H, ZOU F Y. Electronic nose technol-
ogy ang its application in clothing field[J]. Adv Text Tech-
nol, 2017, 25(2): 76—80.

[11] ER, AR, WoFith, %&. i1 L ERE AR 5 R U
HERE[T]. A MUK, 2013, 44(11): 160167, 179.
WANG J, CUI S Q, CHEN X W, et al. Advanced technol-
ogy and new application in electronic nose[J]. Trans
Chin Soc Agric Mach, 2013, 44(11): 160—-167, 179. (in
Chinese)

[12] HEEETEE EZKIAATZ 2. CNAS-CLO1-A016: 2018

I RS M S 065 5 156 77 I\ A DU SR G 0 4 14 7
JHUEWI[S]. dbmt: dE S A% I B AT & 51 43, 2018:
1-6.
China National Accreditation Service for Conformity
Assessment. CNAS-CL01-A016: 2018 Guidance on the
application of testing and calibration laboratory compe-
tence accreditation criteria in the field of sensory testing
[S]. Beijing: China National Accreditation Service for
Conformity Assessment, 2018: 1-6. (in Chinese)

[13] W, M IELS, WBLUER), 5. 3T GC-MS X B HAFIES
DRI SHAUI]. P IE R, 2012, 41(5): 28-31.

HU J, XIAO Z B, DENG W J, et al. Leather odors analy-
sis by GC-MS and simulation[J]. China Leather, 2012, 41
(5): 28-31. (in Chinese)

[14] DING W, CHENG Y H, WANG Y N, et al. Chrome-
reduced combination tanning for cleaner dyed sheep fur
processing[J]. J Am Leather Chem Assoc, 2015, 110(11):
363-371.

[I5] IN Y, LI D Y, AI M, et al. Correlation between volatile
profiles and microbial communities: A metabonomic
approach to study Jiang-flavor liquor Daqu[J]. Food Res
Int, 2019, 121: 422-432. [F4% 91 A


https://doi.org/10.6041/j.issn.1000-1298.2013.11.029
https://doi.org/10.6041/j.issn.1000-1298.2013.11.029
https://doi.org/10.6041/j.issn.1000-1298.2013.11.029
https://doi.org/10.1016/j.foodres.2019.03.021
https://doi.org/10.1016/j.foodres.2019.03.021

B Ui g, 45 )

[12] TR2E. HET RS AT 5 B SCR™ S B HIESE
[D]. B =R IlyE R, 2024
ZHANG H L. Research on re-design of cultural and
creative products based on the visual symbols of Shu
brocade pattern[D]. Kunming: Yunnan Normal University,
2024. (in Chinese)

[13] XUSUHE, IR . 0 Me L0 75 1 52 14 SCHUHE R 43 A 5 i3

P FHBFFE[I]. fu2s TR, 2023, 44(20): 414-425.
LIU K X, PAN B L. Cultural gene analysis and design
application of turtle-shaped snake pattern for longevity[J].
Packaging Engineering, 2023, 44(20): 414-425. (in
Chinese)

[14] ZEHUR, W2, Skl G VLS5 SO R % R A

KBt ). A6 T/, 2025, 46(2): 261-272.
LI S L, ZENG C R, ZHANG C. Construction and design
application of gene pedigree map of Taijiang Miao
embroidery patterns[J]. Packaging Engineering, 2025, 46
(2): 261-272. (in Chinese)

[15] 238, Ph— X, BOGH . FTIRRSCE A K B S0
BOHITEITE ] KBS AN, 2022, 29(7): 63-67.
MIAO L, SUN Y Y, YIN G J. Research on the redesign
method of Ming-style furniture pattern based on shape
grammar[J]. Furnit Inter Des, 2022, 29(7): 63—67. (in
Chinese)

[16] sKA33, FUbE, EHAR, 5. FLHE BRI 5
ORI )], BYIFHE, 2024, 52(5): 38-47.

ZHANG S T, WANG H Q, WANG S J, et al. Extraction and
application of cultural image gene of Tao embroidery pat-
terns[J]. Wool Textile J, 2024, 52(5): 38—47. (in Chinese)

[EH:5 68 ]

[16] KALMAN E L, LOFVENDAHL A, WINQUIST F, et al.
Classification of complex gas mixtures from automotive
leather using an electronic nose[J]. Anal Chim Acta, 2000,
403(1/2): 31-38.

[17] BEFE M, 200 FN . B2 AT ML 4% & A L 0 >k U5 % B
F[I]. PUBB R4, 2018, 40(15): 21-23.

YU D S, PENG B Y. Resource of volatile organic
compounds in leather industry and the control[J]. West
Leather, 2018, 40(15): 21-23. (in Chinese)

(18] EETMg, LM, P, 5. ZIUAHEIALS TVOC BIRE

THLEE[T]. FREEA4k, 2023, 42(4): 1389-1392.
DONG X M, GUAN H Y, YUAN Q D, et al. Determina-
tion of TVOC emission behavior after combination of
various decorative materials[J]. Environmental Chemistry,
2023, 42(4): 1389—1392. (in Chinese)

[19] 5K R i, Wans, R, 5. FHT0E s S R B+
BT, AR AR, 2003, 24(8): 1381-1384.
ZHANG L Y, WEN L J, ZHOU F, et al. Electronic nose
for the determination of formaldehyde in air[J]. Chem J
Chin Univ, 2003, 24(8): 1381—-1384. (in Chinese)

[20] fRmas, R, B e, 5. T HFE voC 7E 4y

T SURE SO R R B R AR BRI (350 oh i S H 5

2025456 (SE

[17] FAFRE, 5 RA:. JE TR R BT A DT AR ——

PURFRE FRAFETE B Hrb i R A B0, Je b4 5 T
F2,2021,31(6): 70-75.
WANG M Y, GONG T S. Research on the method of
pattern derivation based on shape grammar: Take the
application of Lingyang gong pattern of Tang dynasty in
leather goods as an example[J]. Leather Sci Eng, 2021, 31
(6): 70—75. (in Chinese)

(18] JEEAH6, F 88, JEHE P AL A S5 1] F2 70 B 3 A e v iy i
WEGE10). B AR5 TR, 2024, 34(3): 101-107.

TANG Y N, WANG W. Research on the application of
Qiang cross stitch embroidery patterns on leather garments
[J]. Leather Sci Eng, 2024, 34(3): 101-107. (in Chinese)

[19] 5, ThHERg, XISCRR, 5. B8 L+ Fiah
(R FHRAT[I]. B R 15 TR, 2023, 33(3): 84-88.
WU J, MA J M, LIU W Q, et al. Application of Shu
brocade Tuanke pattern in the design of female handbags
[J]. Leather Sci Eng, 2023, 33(3): 84—88. (in Chinese)

[20] ¥, BGEdh, M. e TR SCE A RIS SR

AREE TR R AE R [T]. 2, 2022, 42(2): 51-54.

WEI Z F, LI J J, CHEN S. The regeneration of Mulao

embroidery patterns in packaging design based on shape

grammar[J]. China Packaging, 2022, 42(2): 51-54. (in

Chinese)

FRHe, JE/NG . (T ) AP IR = e e m st

A GIHTRLHI[T]. B ARk 5 TRE, 2024, 34(1): 109-113.

GUO Y, ZHOU X Q. Innovative application of "Chaoyuan

map" character dress pattern in modern women's bag des-

ign[J]. Leather Sci Eng, 2024, 34(1): 109—113. (in Chinese)

[21

—_

Hra B S T A BT I]. KA SR, 2017, 14(23):

14-16, 19.

XUY Z,CUIC, TONG L P, et al. Design of portable elec-

tronic nose for on-line analysis of VOC in automotive

materials[J]. Automobile Technology, 2017, 14(23):
14-16, 19. (in Chinese)

[21] PMER, BB, L=, 45, TS AR G A f 4 vh 4%
KAV HERKE, 2014, 43(11): 40-43.

SUN X, HUANG X X, SHEN Y, et al. Analysis of volatile
organic compounds in leather by headspace gas chromato-
graphy[J]. China Leather, 2014,43(11): 40—43. (in Chinese)

[22] 1T WTO ARG, SEEBITIH i R AL &Y

BRAEELR ], FEPEER A A Toll, 2014(1): 73,
WTO Working Station of Xiamen. Amendment of volatile
organic compounds limit requirements for consumer goods
in the United States[J]. China Clean Ind, 2014(1): 73. (in
Chinese)

[23] HIROHIKO W, OSAMU H, MASARU M. Analysis of
characteristic odor compounds in leather by GC-MS and
GC-Olfactometry[C]//The 33rd IULTCS Conference.
Brazil: NOVOHAMBURGQO, 2015, 11: 24-27.

91


https://doi.org/10.3969/j.issn.1003-062X.2022.02.021
https://doi.org/10.3969/j.issn.1003-062X.2022.02.021
https://doi.org/10.3969/j.issn.1671-1602.2018.15.008
https://doi.org/10.3969/j.issn.1671-1602.2018.15.008
https://doi.org/10.3969/j.issn.1671-1602.2018.15.008
https://doi.org/10.3321/j.issn:0251-0790.2003.08.009
https://doi.org/10.3321/j.issn:0251-0790.2003.08.009
https://doi.org/10.3321/j.issn:0251-0790.2003.08.009

	引言
	1 实验部分
	1.1 气味法检测实验
	1.1.1 主要材料与仪器
	1.1.2 实验方法

	1.2 电子鼻法检测实验
	1.2.1 主要材料与仪器
	1.2.2 实验方法


	2 结果与讨论
	2.1 气味法实验结果和分析
	2.2 电子鼻法实验结果和分析
	2.3 针对样品2的主成分分析（PCA分析）
	2.4 气味法与电子鼻法的优缺点分析

	3 电子鼻法的皮革气味评定参考标准
	4 结论
	参考文献

