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Quality Evaluation of Dried Laver (Porphyra yezoensis Ueda) Using
Electronic Nose Based on Metal Oxide Sensor or GC with
SAW Sensor During Storage

Yen-Soo Cho and Bong-Soo Noh*
Department of Food and Microbial Technology, Seoul Women's University

Two types of electronic nose were used for investigating the quality of dried lavers stored at 5, 15, and 30°C RH
of 32, 43, and 75%. The electronic nose is composed of metal oxide sensors, and GC is based on SAW sensor.
Quality change in dried lavers was described in terms of the sensitivities (R, /R,;) of the sensors. Principal
component analysis (PCA) was carried out using data obtained from six metal oxide sensors. The first principal
component scores were correlated with quality changes of dried lavers. As storage time increased, the stored
laver cluster separated from that of fresh lavers. A chromatogram was obtained from GC based on SAW sensor.
_Olfactory image, a VaporPrint™ image for pattern recognition, showed a significant difference between the
stored and the fresh samples. Dried lavers during storage at 30°C and RH 75% had bacterial counts of 5.7 X
10° CFU/g after 8 day. Increase of microbial count correlated with the response of electronic nose (r’=0.87).

Whereas, color values showed no correlation.

Key words: dried laver, electronic nose, metal oxide sensor, GC, SAW sensor
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AR A|ZES ol g5ty S e HolHE FAIAE
st WY dAkE] o] &F= Alxol= MOS(metal oxide
AXN} conducting polymer AXE o]&-3l=t], ol|gh AlA
& B3l goll diolele dstal kARt AR A
A7 SR EH s w3t dAT A3E HoFE g
Aol Wojx ZFEEZ gk A&y BAe] FAHo]
7] AR #FE AFEE F2 Y JAE ALR
93] o]Fo] FHout FH, ojE|d WHES RS A=
Fej7t ARERE, 718y tAARnEDSGTE o)&
o 55 EAHoR UHEA WWILES W 0.02
ZoF SAW(Surface Acoustic Wave) AlAjol] &&ts} &al-2
=gro M pusle] AA AE8E FYske WHeE T
AERAY. A AREge gy § Al Uit dE0)9
ASF=10971 s gate WY U ZE G die Z34
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2 WEE & gl WEe At HEldk AlLa"o|ny,
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< 28l Eagk Az3

o] 24 B8 A sk B F Al 7o Ax
@A FHstd AARE o83 =R o] FAWE &

b st o 2 ¢

ol :lo
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B Ao A% Z(Porphyra yezoensis Ueda, =AY
AlgolA sk S FY3taen 4o 42 2410074,
19X21 em/yS ER1sle] w7y 2 WS Baste] F
I AR 2AEE A8E ALt
XA

fE7)7ke] TYs Ax e 7+ FYsh 5, 15, 30°C
izl oA, ANGEE 32%, 43%, 15%E A8t A2}
HA 22y 12, 8, 4Y 7HHo R 359 B ARE AF s
59, BE A8E 43 1E4E Y. gEXEL
MgCl,, K,CO,, NaCl&- HlA|AolEle] o JrlEwrt WA
< O|RFEF sFom E HAACIEE wjdr]] BHAsh
ARELEE FASIAT

N

M+ &3

A 107 sHde BE 77l mE} 0.85% e Y
T2 10gAEE FAste I FAAE 0.1mlR FHshe
nutrient agar HiX] 9ol HE3 T 37°C wU7|olA] 24-484]
7+ ml%ste] YERd colony 5 Al SR THY,

M=
-4 .

el Mr £73°S Chroma meter(CR-200, Minolta, Japan)
£ A}8-31] Hunter color AZ8lel &3 Hx(Lgh), A%

(a%){), izlb—}—\ll].l;; %}:)% Z_,]—Z]— éxé '3]—93\\:]—_

Metal oxide MIMZ THE MXZ0 <8t £H
ArER F4A] HolH 4 AZE2 01%, 7Hhel ofs

o|Zojxl= Al FAg o]Ed AA AL 10%, A
719 o7 22 AZR 10%, AAY S A% A
2 600 oWE, AA o]BA AAANY T ML 6V,
Aol el g Ak sy, AAdd Ul AME =%
AAL mo] BA7Re 5022 st e g B
Y3 =222 ACEE AR 05g, T2 &% 30°C, F5&
AZr sEoZ slgorn 2E A¥E 43 wHE AT
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&5ko] 7P Bk e Alzkez At AxpE A
ke AN FIIAARR) P AR T AR
PR ) B, F R /R, E EHFAT.

o2l 3 gt

Ratio of resistance = R /R,

NE 54 F Roel ARsE 3o AAZ U8 45 2
P@ing AH§EIEom e Fol Yol HATE 59
of A SRR JR,! 099 ool B W7hA) HH sk

FHE 24

74zke] zAd] wet AARZ A5t Lol HlolHE
o] 43l Multivariate Statistical Analysis Program(MVSAP,
version 3.1)0.2 FAE 24 AT, Aol FE
AN el ZAE FHEyg g A SRR B
3 T MVSAPE o]&3ted 71 & (proportion), #1F4E 7k,
AFAAE 2 FTh

SAWE Hlgfe 28t GC(z-Nose)ll 2|8t &3

E AYoME 24 ArkEets B2l z-Nose M4100
(Electronic Sensor Technology, Newbury park, CA, USA)Z
ARl oM, o] Al=Ee GCo| SAWAINE A3
A48 4 05g% Aldste] 40mL vial(Supelco, Bellefonte,
PA, USAY ¥ HZEo 2 FHYEZ septa(PTFE/silicone
septa, Supelco)® B3 ¥ AZox i3] BFHPo] o]Fo]
A v, Axpze] sl e HEo 7HEoE 60X F
oF IAES AFeH FYE ANEE 2WAGEEE ¥
F: 99.9995%)°] 28] DB-5 capillary Z % (Supelco, Belle-
fonte, PA, USAY o3 @UEAZ £l §-, SAW AAol
st AZHJT. AFAHE H7] Y5t v Algvitt 33]
HhE AFHS sfglon, B4 LeA7Re 302 U9, ZEe
L= 30°CoA 1200C7HA] 3°Clsec & =223 PR,
FUT 2ET 130°C, MWEY %= 110°C, AXY EEe
3°cE AR s EASAh HEHEA S SAWAIM 25 E
frequency FEIZ HojR Az} olE HEEY A2 A=RE
2%9-g VaporPrint™ ©]H]A] AZESOE o] &3 HFF
A|7He b4 (angular variables), GC2l S BHEE WS

(radial variable)Z. ALE3le] 2] MRE AZo2RE u}
At JRo] AL HEE AZMAE 3600 9 FHE &
Alete] VERH T,
Z3 o 3
Metal oxide MME2 TME HX[=0 <8t SH
Metal oxide MM ZE FAE ARIZZ ZAG HolgHE F



ARG 0§ A F 4 B 949

0.10
g RH 32%
3
005 |
g
%
g
80.00 1
[]
Q
3
$0.05 ® ocey
§ (O
8 A 2
#0107 | A 38
=
2
i~
(=%
B0.15 T T T T T
Y o8 0.4 0.2 0.0 02 0.4 06
1st principal component score(proportion: 0.573)
0.10
vl RH 43%
&
< 0.05 1
5
g Q
& 0.00 A TR
[
£-005 1
2 @ Oday
g O 12
80101| & 5%
K]
=3
2
=
3-0.15 T T v v T
& -0.6 -0.4 -0.2 00 02 04 06

1st principal component score (proportion: 0.872)

o
=

RH 75% )
4

o
o
o

o
8

3

8
!

>

o
©

o
=l

2nd principa! component score(proportion: 0.061)

06 -0.4 -0.2 0.0 0.2 04 06
1st principal component score (proportion: 0.829)
Fig. 1. Principal component analysis of sensitivity by the

electronic nose for the obtained volatile compounds from the
laver stored at 5°C.
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Fig. 2. Principal component analysis of sensitivity by the
electronic nose for the obtained volatile compounds from the
laver stored at 15°C.
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Fig. 3. Principal component analysis of sensitivity by the
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Fig. 4. Polar frequency patterns of in Vapor Print™ images of the laver stored in 32% relative humidity at 5°C and 30°C. Gas

chromatograph with SAW sensor was used.
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Fig. 5. Polar frequency patterns of in Vapor Print™ images of the laver stored in 75% relative humidity at 5°C and 30°C. Gas

chromatograph with SAW sensor was used.
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