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Analysis of Aroma patterns of Nagaimo,
Ichoimo and Tsukuneimo by the Electronic Nose

Boo-Yong Lee and Young-Min Yang

Korea Food Research Institute

This study was performed to analyse aroma patterns of Nagaimo, Ichoimo and Tsukuneimo by the electronic
nose with 32 conducting polymer sensors. Response by the electronic nose was analysed by the principal com-
ponent analysis(PCA). Sensory evaluation also for organoleptic taste and odor of Nagaimo, Ichoimo and Tsuku-
neimo was performed. Nagaimo was very crunchy and sweet. Tsukuneimo was roasted nutty, hard, viscid taste
and sticky. Ichoimo had intensive unique yam flavor and moderate hardness between Nagaimo and Ichoimo.
Intensity of Ichoimo for unique yam flavor by the electronic nose was the strongest. The quality factor(QF) of
PCA for normalized pattern by thirty two sensors showed less than 2, and so aroma pattern of three yam cul-
tivars had no difference. But when the PCA was performed for normalized pattern by eight selected sensitive
sensors, the QF for Nagaimo and Tsukuneimo is 2.057. Thus aroma pattern between Nagaimo and Tsukuneimo

could be distinguished.

Key words : Nagaimo, Ichoimo, Tsukuneimo, electronic nose, aroma analysis

M B
A AN A5 Fio] P4 weh A4G YolA
71% AEo| AFBRAE] Av|7} EvVelar, A
b AENE F840) tF o) EobA stz gtk

vz "H(Dioscorea)}ol|] &3 thdA W& 2ROz
AXE AFRZAF] FASEA A2EAY FAz S
2 ojggo] gt} AE)rHNagaimo), T(¥E)=Hichoimo), T
SHRANEH(Tsukuneimo)’t F+2 A1 €5 =0 Aule} thol=
S8 vt Mo Ax o8 MY Auislo] sk, i3}
vk T dEOA =YEe] Loz Aul, E:LELL A=
FFolth. AF7HA vie] AFE A¥HEHE, v FHE 3
.r_}d(l) ol3}eka EAJo] st o:]:g.(z) ‘:’]'—4 J82 3 E9iA A
Ao A A0, v} Tz g S Be AT,
X]'“}—J FH] Aol #g A7OFe] St} Aups Avle] &
@ﬂ she Fo3 FHEAHCE AHE Ife 55

& AUz 9oH, 2 e FEo w2t 433 o

PEZ

Corresponding author : Boo-Yong Lee, Korea Food Research Institute,
San 46-1 Backhyun-dong, Bundang-gu, Seongnam-si, Kyonggi-do
463-420, Korea

Tel : 82-31-780-9074

Fax : 82-31-780-9234

E-mail : Ibyong @kfri.re.kr

24

2t 9, ot 2ol whell did o] 7 AR 9l
AL, dEAA FHZol| Sl = Eo] A=) AR o

spksh Fujold] SAF AT Qe ek, Brt Aol
B50 ) AL wE LA APE A9 Arsi

H NS B Jde AAIE s A7 A" R
o2 A EFF wgstd SR 7] HE(fingerprint)
S HoFd AAEE A HEd vgdF 24 Wy
o= ¥h¥ ¥ (discriminant analysis), 3% & (principal
component analysis), X173 2% #4](neural network analy-
sisye-2] WEl Q4 AZEOE AME3l AEZH H‘:ﬁo]
7Fssitt. A= °4:rL HEE B AxEs sAEY o
AR E v E&7F W3l Te, 227 e A
BHEE, A 5‘2@1 EE EE ¥ T A2, "LZEZ
(ketosis)®ll ¥ A BHal= o AMLE7E SITH®, &
rego 123 yeplda ve BT WAE RS
-4 3 7A18te] HAlS] TRl wet 3§ s HAE A
AF? metal oxideAA S ARl -F-9] AXEE o
é‘?l A1 Fol 3l

Hepd B dre EE

Hy
=

r°l'

7= WO% o HEg A5t
(discrimination)e] 7F53 HAARE ol&dte HZ I =
FE oisterel sl L AuiEol el 2 Hw)
7l ES BAsle] 3k o2 Lolr Ty 1 ZjolE
syt Aol Hlw, BAsle] 7hEe g ule] 7%

L



A5 2%

A NEN AR

Azaza s

Nz H 2

et Atz

B Ade Alg-" nlE 19983 12¢d] ¢
H AxolA At

Z Aol AuE Aw), Wulel B %
3t} ok

s "ot

7t ©ap gisiete] gkt &l tigh profile test® AAIS)
o o}rtolalg(crunchiness), 7244 | (stickiness), ¥t & (hard-
ness), aLA2%F Sh(roasted nutty), TStH(sweetness), 225 AE]™
7|8t Sh(viscid taste), U} 272 HAl(unique yam flavor)2]
T7H #ed 548 ARG ANE ey B4 o
slod THE 2049 e HARRAS IR TSrhts),
BEOIT(+++), oFslth+)e] suA| A== H7ketes 315t
L R

Aot gl oistele] gkrjsfE B4 AMESE conducting
polymer A7} W3E AxIZ(AromaScan A32, Aromascan
Co. UK)®] 71A1E FXH84E Fg 13 2ok #9085 9
3719 F=d o) /‘4"17} Pt AL Hige| O]_H
A S 92 fede Bdete 97717 fUHE=
sttt dAtae] 7 % cAE 95 371 (reference)«]
23, AEY ] &3, AMgE Frlel gaf Ml Eof 3l
= olEZL AAG= /‘ﬂ , TRA] Q1 7] (reference) &7
o7 olFojRY, B *a‘?{;‘.& AE F7E 0%, AR 7]
120%, Mg 271 180%, WA 9% F7] 12025 3-way

valve® §9) B¢ Rl PES Al AR SuE B
Haed) swo] Lasielr. Heole 43 1AL 122 &

ow F77}F olF F MJurtEAl #1871 918l flowmeter
£ ARgeiith AA e B4 22 30°CE AR REE 3
For Al FEE 50%2 ST 3] E4L 9% AE
o] A= Avt 15 ¢S 2 mmoldtE Hukste] FRI7E AHE
f2lHel €3 35°Ce] 2 8F5F(Aroma Scan sample St

tion A8S, Co. UK 40% E<F Ao =3 & =43}
SaL ZF Az ois sHA HiE =2 elic. ge] B4

\ ANALYSER
— ,

j

1
] i !
/ 1 ‘,‘ 1
[1‘ Sample  Output | 32 Sensor Elements
Input to Adaptor ASS to A32S Connector
Vessel

Fig. 1. Schematic diagram of electronic nose system
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Table 1. Evaluation of organoleptic characteristics of Nagaimo,
Ichoimo and Tsukuneimo

Organoleptic Cultivars

characteristics Nagaimo Ichoimo Tsukuneimo
Crunchiness ) +++ +
Stickiness + ++ -+
Hardness + +++ A+
Roasted nutty + +++ +
Sweetness +4+++ ++++ +

Viscid taste + ++ -+t
Unique yam flavor ++ 4+ +

"Weak: +, Moderate: +++, Strong: +++++
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Fig. 2. Intensity of Nagaimo, Ichoime and Tsukuneimo by thirty
two sensor elements
@®: Nagaimo, B: Ichoimo, A: Tsukuneimo

Table 2. Quality factor for normalized patterns of Nagaimo,
Ichoimo and Tsukuneimo by thirty two conducting pelymer
sensor elements

Cultivars Quality factor
Tsukuneimo : Ichoimo 0.612
Tsukuneimo : Nagaimo 1.995
Ichoimo : Nagaimo 1.692
Bt} 3,4, 7, 8, 19, 20, 30, 31
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Fig. 3. Principal component analysis for normalized pattern of
Nagaimo, Ichoimo and Tsukuneimo by thirty two sensor

elements
®: Nagaimo, l: Ichoimo, A: Tsukuneimo

37
o1 A o A ]
R
B M ([ n
[{e)
o T |
p: °
§—1 A
-2 e,
3 | : : ]

-15 -10 -5 0 5 10 15

PCA 1 =85.95%

Fig. 4. Principal component analysis for normalized pattern of
Nagaimo, Ichoimo and Tsukuneimo by eight sensitive sensor
elements

®: Nagaimo, B: Ichoimo, A: Tsukuneimo

Table 3. Quality factor for normalized patterns of Nagaimo,
Ichoimo and Tsukuneimo by eight sensitive conducting polymer
sensor elements

Cultivars Quality factor
Tsukuneimo : Ichoimo 2.057
Tsukuneimo : Nagaimo 1.522
Ichoimo : Nagaimo 1.066
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