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Summary

The aroma of fresh leaves from 31 perilla (Perilla frutescens) accessions was evaluated on a 7~
point scale with 27 descriptors, a 6-point scale on odor strength and a 7-point hedonic scale by
untrained panelists (33-46 persons). The uniformity of ratings among assessors was evaluated by
using split-half coefficients and detectability for differences among perilla samples by 1-way
ANOVA. The following 8 attributes on fresh perilla leaf aroma had high concordance and resolution;
stimulating (tun - tun - suru), fresh (iki- iki-to~ shita), aromatic (houkou- sei), greenish odor (aokusai),
perilla-like (shiso—no-youna), pickled ume-like (umeboshi—no-youna), odor strength and odor

preference.

Principal components (PC) analysis was carried out on the matrix of mean ratings for these 6
sensory attributes, except for odor strength and odor preference. The data indicate that untrained
panelists evaluated the perilla leaf aroma mainly on the bases of degree of perilla-like odor (PCI:

73.2%) and green odor (PC2: 12.3%).

Key Words: aroma, perilla (Perilla frutescens), sensory evaluation, statistical analysis.
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Table 1. Perilla and egoma accessions used in present study.

Accession Seed
Code Type . Source
name collecting area
01R 01Red Red leaf perilla Akita Mr. J. Fujimoto, Akita Agricultural Experimental Station
02R 04Red Red leaf perilla Miyagi Mr. E. Watanabe, Watanabe Seed Co., Ltd., Miyagi Prefecture
03R 06Red Red leaf perilla Chiba Mr. T. Oizumi, Chiba Horticultural Experiment Station
04G 09Green Green leaf perilla Gunma Mr. S. Kaneko, Kaneko Seeds Co., Ltd., Gunma Prefecture
05R 13Red Red leaf perilla Ibaraki Mr. T. Tokita, Tokita Seed Co., Ltd., Saitama Prefecture
06G 14Green Green leaf perilla Gifu Mr. T. Tokita, Tokita Seed Co., Ltd., Saitama Prefecture

07G 15Green Green leaf perilla Hokkaido Mr. T. Tokita, Tokita Seed Co., Ltd., Saitama Prefecture

08R 18Red Red leaf perilla Shizuoka Mr. M. Toda, Shizuoka Agricultural Experiment Station
09G 19Green Green leaf perilla Aichi Mr. T. Sugiura, Verdi Co., Ltd., Aichi Prefecture
10R 34Red Red leaf perilla Wakayama  Hidaka Agricultural Extention Office, Wakayama Prefecture
(Mr. T. Fujioka, Wakayama Agricultural Experiment Station)
11G 35Green Green leaf perilla Hyogo Mr. T. Onishi, Hyogo Prefectural Agricultural Institute
12R 36Red Red leaf perilla Kumamoto  Mr. Y. Suenaga, Kumamoto Agricultural Reserch Center
13G 44Green Green leaf perilla Nagano Mr. M. Tsukada, Nagano Vegetable & Ornamental crops Experiment Station
14G 45Green Green leaf perilla Fukuoka Nakahara Seed Product Co., Ltd., Fukuoka Prefecture

(Mr. H. Fushihara, Institute of Horticulture, Fukuoka Agricultural Center)
Nakahara Seed Product Co., Ltd., Fukuoka Prefecture
(Mr. H. Fushihara, Institute of Horticulture, Fukuoka Agricultural Center)

15SRR  46Katamen  One-side red perilla Fukuoka

17R 49Red Red leaf perilla Fukuoka Nakahara Seed Product Co., Ltd., Fukuoka Prefecture

(Mr. H. Fushihara, Institute of Horticulture, Fukuoka Agricultural Center)
18R 50Red Red leaf perilla Hokkaido Mr. Y. Shiga, Hokkaido Central Agricultural Experiment Station
19G 53Green Green leaf perilla Ibaraki Mr. N. Asano, Horticultural Reserch Institute, Ibaraki Agricultural Center
20G 56Green Green leaf perilla Shiga Mr. K. Watanabe, Shiga Agricultural Experiment Station
21RR  60Katamen  One-side red perilla Toyama Mr. M. Kitada, Toyama Vegetable & Ornamental crops Reserch Station
22G 66Green Green leaf perilla Toyama Mr. M. Kitada, Toyama Vegetable & Ornamental crops Reserch Station
23G 67Green Green leaf perilla Kagawa Mr. H. Juutori, Kagawa Agricultural Experiment Station
24R 79Red Red leaf perilla Nagano Mr. M. Tsukada, Nagano Vegetable & Ornamental crops Reserch Station
25G 89Green Green leaf perilla Nagano Mr. M. Tsukada, Nagano Vegetable & Ornamental crops Reserch Station
26R 93Red Red leaf perilla Fukui Mr. M. Matsuyama, Fukui Agricultural Experiment Station
28G 153Green Green leaf perilla Chiba Mr. Higure
EGK 156EG Egoma Korea Dr. Kim Hong - Yul, Seoul National Univ. Seoul, Korea
EGO 157EG Egoma Korea Dr. Kim Hong - Yul, Seoul National Univ. Seoul, Korea
TAG - Green leaf perilla Niigata Takii & Co. Ltd., Kyoto Prefecture
TAR - Red leaf perilla Tokushima  Takii & Co. Ltd., Kyoto Prefecture
OB1~6 - Green leaf perilla Aichi Neighboring supermarket, Ibaraki Prefecture
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7-point scale on 27 descriptors

Fig. 1. Three sensory scales used for evaluating the aroma of
fresh perilla leaves.
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Table 2. Details and schedule of each sensory evaluation session.

Session 1st 2nd 3rd 4th Sth 6th
Date 31-Jan 10-Feb 20~ Feb 25-Feb 3-Mar 6-Mar
Number of panelists 46 41 41 40 37 33
Male/Female 22/24 21/20 21/20 22/18 20/17 17/16
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Table 3. Split- half coefficients and results of ANOVA on each attribute used for sensory evaluation of perilla leaf aroma.

Attribute (Descriptor) Split- half coefficient ANOVA

English Japanese Mean* cv.? Min. Max. P-value
Perilla- like YYD LS 0.89 0.045 0.79 0.92 <0.0001
Pickled ume - like Lok %u 0.72 0.173 0.40 0.89 <0.0001
Aromatic FEMH 0.70 0.167 0.45 0.82 <0.0001
Fresh HBxExEL 0.69 0.170 0.45 0.83 <0.0001
Green HFRD 0.65 0.213 0.30 0.81 0.0002
Stimulating vy Lk 0.65 0.228 0.33 0.84 <0.0001
Deep BEBADH 5 0.63 0.235 0.31 0.81 <0.0001
Sour T30 0.62 0.252 0.27 0.83 <0.0001
Dark B 0.61 0.236 0.29 0.75 0.0006
Ample JEWODH 5 0.59 0.271 0.32 0.78 0.0004
Refreshing I hPM 0.58 0.290 0.22 0.81 0.0333
Spicy ZINALAD LS 0.57 0.283 0.19 0.74 0.0071
Fishy HEEH 0.54 0.341 0.06 0.72 0.0021
Humid TRSE LA 0.50 0.398 0.15 0.78 0.0059
Medicinal EROLH 0.44 0.485 0.00 0.68 0.5632
Parsley - like ReYDLS54 0.40 0.624 -0.26 0.72 0.6446
Earthy tTokSi 0.40 0.572 -0.01 0.69 0.4212
Sweet Hu 0.40 0.609 -0.12 0.75 0.3037
Heavy Fi 0.40 0.579 -0.11 0.65 0.3063
Floral FALP IR 0.36 0.740 -0.15 0.67 0.8237
Timber- like N 0.36 0.701 -0.16 0.64 0.7126
Bitter Ein 0.35 0.779 -0.20 0.67 0.5166
Cool Bz 0.33 0.828 -0.26 0.74 0.6324
Minty IVMDESH 0.31 0.853 -0.28 0.57 0.7092
Fruity TN—=YDEH 0.29 1.033 -0.33 0.71 0.9748
Citrus - like MiEo L 51 0.27 1.028 -0.25 0.59 0.9021
Incense stick - like BEDODLSI 0.21 1.539 -0.34 0.66 0.9756
Odor strength TR 0.89 0.048 0.80 0.94 <0.0001
Hedonic A 0.75 0.131 0.53 0.87 <0.0001

“Mean of 15 coefficients calculated from 6 split- half groups of evaluators.

YCoefficient of variation.
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% (P=0.0024) 2 B AN H 5> h 7.

FE2RNIEY U SINVDE L, E2ERSBEEBEOTE
BLicRS gy -2y PRRLIL. 2O v T E
TR, FEEOFEVULY » FIHEOERIIEL, £
fo, YTy PUVEOR#IEZE NS, HIYoE

Tabled4. Principal component analysis for the aroma of fresh perilla leaves.

PC1 PC2 PC3 PC4 PC5 PC6
Eigen value 0.95 0.16 0.11 0.03 0.03 0.02
Proportion (%) 73.23 1231 8.79 2.40 1.90 1.37
Cumulative proportion (%) 73.23 85.54 94.33 96.73 98.63 100.00

Scale (Descriptor) Eigen vectors

Perilla- like 0.71 0.07 -0.40 0.27 0.40 0.30
Pickled ume - like 0.46 0.30 -0.25 -0.44 -0.44 -0.51
Aromatic 0.32 0.17 0.31 0.40 -0.71 0.30
Stimulating 0.30 0.09 0.64 -0.58 0.21 0.34
Fresh 0.29 -0.34 0.44 0.30 0.28 -0.66
Green -0.07 0.87 0.28 0.39 0.07 0.09

“PC: Principal component.
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Fig.2. The plots of scores for the first two principal compo-

nent(PC)s for 36 perilla samples and vector expressions of
odor.
The central ellipse indicates range of the standard devi-
ations of two PCs. Groupings were derived from cluster
analysis using coordinates calculated by MDS analysis of
dissimilarity (the number of descriptors detected significant
difference at P<0.05) matrix. The coefficients appended to
the vector indicate degree of fitness (multiple correlation
coefficients between each descriptor and two PCs). The
white( O ), filled( @ ), half-black( (D ) and striped( & )
circle represent green leaf -, red leaf—, one - sided red leaf
- types and egoma, respectively.

HReY v PVOERSBEOFEEETL, EHISR%E
REQCHHAERLTHY, AR THO LR TIE, T
M EIIEFEAR LM I TO A Y FIVOEMH D
BELLTERRLE., $Hiowy LT, X7 b
WEF VARSI ETY, REEUTHERLUCHEEN
JMVELTEBLELLDbRLE. X7 b LE:
Bz, X7 MVOHEICHTIHTRIEVOESN (B
FRRE ) ARLTH Y, LIGEWEFEYETEFEIIBL
CEEFRYT. BBERFORNZ ML TIHEEAET
BN MVELUTERILL TS0, ZOHAOH
WKEERRD Y, REIICHLUTIFRICERIZZ L.

£, ROvagz vl ey T LEOY U TIVDAEE
ZOFMEREOBBRELETS L HNELT, 7
SZY—BICED T N—-E LT EFTD, ETNV—-TO
P EEERE R A E ISR L. HE, RYVYaz= v
2y L ORI INV—TFDMEIZDOTIRE 2RISR LT
75 Ry — S OFLE & U TFT - 72 MDSCAL i 2
TR, BHEINLY L FUGE (EE)PEBDOF— 51
BbiF38Y U TIVEOBRICENS SV ETIEES
PERTHETH SR L XEN SRITTET 0.025 &,

Fig.3. Aroma profiles for each of perilla sample groups.
Scores on each scale for each sample were standardized as

sample mean = 0, variance = 1. Group mean scores were

used in each diagram. Dotted line represents means of 36

samples.

0d-S: Odor strength, Hed: Hedonic scale, Stim: Stimu-

lating, Fresh: Fresh, Aroma: Aromatic, Green: Green,

Peril: Perilla- like, P~ Ume: Pickled ume - like.
Kruskal 2% [FERICBCEE LT A ] LFHELTH2 L
)V (Hh-HE, 1976) D+ /NI SMEICE LI &h
S, SRR L. 75257 —4¥rid, 4 FIVE
OIFFUE o SKR@E»roBEHLica—27 Y v N
BrAL, BEHEEY - FEICLDIT- 72, Boh
SRR OZ YA 0 — 7 = L HBREE I L
e A, B¥HET071(P<0.0001), 74— NEET
0.57 (P<0.0001) TH - 1o 1%, HFHHEOMREEIRAL
fo. FN—EUSIEELTIE, I 242 7L (BGK,
EGO)DE— 7/ V—FICABZ &, RIRROKEGCY VT
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(0.86) D 6% (0.55) T L 1. HIMOL—5—F
v— MIBIRRFERED 24y — Vg, {EHEg s (2
YU TNVEFEE =0, S8 =1)EFHTHILT, H—L
Thb THbL, ZOV—F—F+— bHORT -l
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