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based on electronic nose technology

XIONG Qingqing', FAN Junjun®, MA Jingze', ZHANG Wangxiang"’
(1. College of Forestry and Grass, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;

2. College of Horticulture, Jinling Institute of Technology, Nanjing 210038, Jiangsu, China;
3. Yangzhou Little Apple Horticulture Co., Ltd., Yangzhou 225200, Jiangsu, China)

Abstract: [Objective] In order to establish a rapid detection method of cherry blossom fragrance based on electronic
nose technology and apply it to cherry blossom germplasm identification. [Method)] Cerasus serrulate was used as
the test material, and orthogonal design was used to analyze the effects of different headspace balance time, sample
size, flowering period and sampling time on the determination of cherry blossom fragrance by electronic nose, and to
screen the best determination parameters. Three cherry germplasm, namely, C. serrulate, C. yedoensis and C. serrulata
var. lannesiana, were used to verify the effect. [Result] Sensors W1C, W5S, WIS, W1W, W2W and W3S had larger

response values to cherry blossom aroma components, while other sensors hadsmaller response values (G/G,~1). The
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response value of electronic nose sensor was significantly different under different factors, and the order of influence of
each factor on the response of electronic nose sensor was flowering period > sample size > sampling time > headspace
balance time. According to the high response value, it was determined that the best combination of electronic nose for
measuring the fragrance of cherry blossoms was A,B,C;D,, that was, 4 g of flowers in full bloom were collected at
12:00, and measured after 30 min of headspace balance. Based on the best electronic nose measurement parameters,
combined with principal component analysis (PCA) and linear judgment analysis (LDA), different cherry germplasm
were distinguished. It was found that PCA and LDA analysis could distinguish different cherry germplasm well, and the
discrimination degree of LDA method was higher than that of PCA method (LDA method discrimination degree=1; The
discrimination degree of PCA method was 0.677-0.974), and the discrimination effect of LDA method was better than
PCA method. The load factor of Loading analysis showed that sensors W1W, W2W, W5S, WIS, W2S and W3S had
positive contributions to first principal component, and W6S had a main positive contribution to the second principal
component. It showed that alkanes, nitrogen oxides and sulfides might be the main components to distinguish the
fragrance types of cherry germplasm. [ Conclusion] The best parameters for measuring the fragrance of cherry blossoms

by electronic nose are as follows: 4 g of blooming flowers are collected at 12: 00, and measured after 30 min of headspace

ERE

balance, and different germplasm are distinguished by LDA method, with high discrimination (discrimination=1).

Keywords: cherry blossoms; electronic nose; flower fragrance; orthogonal experiment; germplasm identification

AL & AR B AR e —, 2
MY 5| B R I EERINGE S, AN
TP B R R AR U EE, AT
XA A A B I 5 e T A [ A AR R
AH LT - 5 RS B BR AR PR VL. X LTI
O 243z H T 58224 Petunia hybrida™. Hi Citrus
maxima(Burm.)Merr™ F B 2% # Styrax japonicus"™
S50 TR A M. H R R 2 HUE R TEY)
JRAEAE 2 Th & EARAG, ASBER AT B RS i B,
DRI I JRB PR AN R B AT 0 AR s ) R . ROAH €
T - 5V IR FH B AR A R A3 1 7 1 58 B 40 ARG FE
w, (AWAFEAER AT T & BT AR
oty TOUA 3 43 AT R T 258 /R PR A 0

L S — MR B TR, B —
FRAVAER e 28 UL AL S AR AR 2L, g
XA BRHEAT BB AT AA . B B
ARBAEAFTFEGIEA S WA RS,
Gy ¥ Y5 A I % AR AR T Rk IE AR B R
FHHLF B B 34 NMERL Zanthoxylum bungeanum
P RIREAT T X Ay B MELLSE PR A A R B 8
Y154 Bambuseae species H¢ 1% 18 i3t F ¥ 2 4 A i 3
XArTFK. thah, HF S R U e U2,
sz L P U S T A A

PELE S MR Cerasus Mill. TV BFR, BT
i 7B} Rosaceae 2= W £} Prunoideae. 216 AE [
MR EEY), FRFE. Tz e
Ly WFEAE . H AT E N R BT

B FEEREFH L Hha U sratese
Je FLEOR A 7T B, T A B TR e ARE .

KL, AHH 58 LIRSS Cerasus serrulate i3
M, SRR IERR B, 4 B AN [F T2 S 4 6 1R) L R
mb i A6 SR SR A B TR F - S 0 E PR A A A I
W, GRS E S ETRESHE, TR
BT LT B HOR AN [F R AL B B 5 48 78 20 Hr e DA
W ST T L T S ORI AE A6 B AR DR I 5
JIEN T HEAER B2 58, o HoAth A Y5 AE 7 1
HR PRI AR S

1 MR57EE

1.1 1X5a gt

A o L AR A B N W Il S I 7 N A N
(31°52'11.10"N, 118°46'5.53"E) , J& b #ifi i
HAE, WUZE508, WERN, LEER. 515
FEK H N 117 d, EBFEKE 1106 mm, AR
& 76%, JCRE ] 237 d.
1.2 HEFR

IR 3 R B A A 2 B R R AL,
PR B s Ol R SR I 2 AR AR R A . L
IR VAR Cerasus yedoensis H<=IE B RIET, H
163 ~ 4%, oM I, EIE S, T ket
AR R = 5 BOIRTEFT, BAE 2 ~ 3 2%, {ert[H
B, AEEES, ety Ay H AR Cerasus
serrulata var.lannesiana NEALT, B3 ~ 55,
T F, % 20 ~ 45, et NEat, T



¥ a2 Z 5K M O R 283

2023 4F 3 ~ 4 JIIE WG RIFFAT KA AR Kfdt:
oAU T A HUF L T RN AR — B A R
KAWL I ST IAE S L BV UE B L0 S R
SIFEFEfE BSLIRE N, 7R A T TR
1.3 RIS

PEN3 A # 0 s 1 & (i [H AIRSENSE 2
D, ZHETESH 10 M EAME RS, A
[F) [ A% 28 AN [R] (1) 4 27 B 23 A AS TR] 10 o 82 A
FAE BRI MR ISR 1 BT

®1 BTEMERSREIINRELR

Table 1 Electronic nose sensor arrays and their types
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Table 2 Factors and levels of orthogonal experiments
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Table 3 Effects of different factors on the response characteristics of electronic nose sensors

LIk A% KT T 75 485 FF ) B i PR
Sensor Level Headspace balance time /min Sample size /g Florescence Sample time
1 15647 a 1537 1b 1.464 1b 1.6426a
2 1.5624a 152410 1.4747b 1.5434b
wiC 3 1.5054a 1.496 4 b 17414 a 1.5434b
4 1.6025a 1.6774a 1.5547b 1.5056b
WMZ%ER 0.097 1 0.181 0.2773 0.137
1 33709 a 2.7583 ¢ 2.8426b 3.496 6 a
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T S AR D RN E R AR (P> 0.05) , NFETECFRERRERERE (P <0.05) .
The same letters in the same column mean no significant difference (P > 0.05), and different letters indicate significant difference (P << 0.05).
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Fig.2 PCA analysis of the aroma of cherry blossom flowers treated with different methods
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Fig.3 PCA and LDA analysis of response values of different cherry blossom electronic nose sensors
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