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Characteristics of Korean Single-harvested Pepper(Capsicum annuum, L.) Flakes and
the Effects on the Quality of Various Dressings
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Abstract

This study analyzed the characteristics of single-harvested pepper flakes and investigated the effects of the
addition of red and green pepper flakes on the quality of various dressings. Moisture contents of red and green
pepper flakes were 14.57+0.13% and 11.86+0.12%, capsaicinoids contents on a dry-weight basis were 207.91+6.68
mg/100 g and 172.32+5.94 mg/100 g, and total free sugars were 21.63+1.81% and 12.49+0.56%, respectively.
ASTA color of red pepper flakes was 150.93+4.56. Viable cell numbers of red and green pepper flakes were
3.9x10* CFU/g and 5.2x10° CFU/g, respectively. The pH values in French dressing and Ttalian dressing, with added
red and green pepper flakes, were slightly increased, but not in American Caesar dressing. Acidity and viscosity
weren’t statistically different in the 3 kinds of dressings by the addition of red and green pepper flakes. The color
difference (AE ) for the storage periods was calculated in each dressing and that of American Caesar dressing with
added red pepper flakes was extremely high. Viable cell number in each dressing was maintained at 2 log CFUjg
during the storage periods. The sensory characteristics during the storage periods were assessed by members of a
trained panel, and showed that the color and pungency of red and green flakes increased the overall preference in

the Italian dressing and American Caesar dressing.

Key words :

.M B

Q.Of__ 7].11— ==
z /\H"

& 2000).

AFE e AAgqA &
e FEEA 359 1999 97 1
25~35 kgo 2 FHPHL JYHEEE &

Corresponding author : Suna Kim, Food Industry Promotion, Korea
Food Research Institute, San 46-1, Backhyun-Dong, Bundang-Ku,
Songnam-Si, Kyunggi-Do 463-746, Korea

Tel : 82-31-780-9301

Fax : 82-31-709-9876

E-mail : suna@kfrire.kr

F=xg #ehE] A 224 A 15(2006)

single-harvested pepper, color difference, stability, dressing, preference

, ZUE T &85
2 capsaicin ¥F 42.3

gto g qrgsta
th §29 LBt FastA HFetE 139 A
= esd Agelth 58 3% 59 Ai: WS
g ude 7154 442 98 LW luein
o) E¥elW, FuFE Loy EAohe capsanthin}
capsorubino] 5] HE& MAS Hn o] ¢ 4 A
g 9] beta-carotene, beta-cryptoxanthin, beta-zeaxanthin &
o AQ AL gro) BRaAA SoldE 14 AE

o]71% FHKim S 5 2004).

12 -



Ao} - T -

I @39 2uAEY B FHIAE BT
3 FFY AR WP E AT B2 L
g & @4 nFYAe

o

o 3} o
@5FHE dF JuFE FEP/IE s TR X
7t FHE o8 fivh au B4 3A g W
A% ez AT ATHIL Ae Aol AT
Zo
o)

o
i 2
i
N
9

()
(Y
[T

1%
1080), 39 2 T Az W wa
7 0)%% 1982), 1 H&H] Fo H4E
1997), L&71% QEd w2 Anjye
2000), 1ol AA A A

s
& & 199%) 5ol A

= o
oy u\i@
> 0

-1" rg o

—~

e T )
=2
N

o
TR
e
i

JU

)

B

Woood N R RS

=
L]

] ks

sl WAl $8F 13 5 FARET
AR 2002), LA FGF m3e] AZEY
3 ZAF 2003) S A7 £ ol
52 9% A7t musgor 138
3 ATEE YRS Hol2EY AF AF
AN G 1998), 7154 LFEALY Mg 2
AFgel FF AHEFE, 2004 & 3L
A3 7t T FFHE 71ES AFelA Reld
& AEFS A7 EAFHI Uk

HT NP8 AT wE TEF =89 o)
7t 7 EEA dAgAe] AT v d=9 AR
E g8 AFY Mol a7HIL Uk ATl E

mx

]
do
‘-315
S o 2 2 o
00 M N mX oy o 4 oot pgl

O}N E-{lil
Y

kv

13 -

o

1AM .

on
o
i
2
Je
>

] Zgolz FHE =HA Y A7}

=
ol YA &2 AFE FI] £F 0] E3S
ul o

H

yo,
lo 2
o

2

oL

)
=
Y
r_?ll,
A
S,
L

o
52

1= =
a9 g8 9 FFL 1% 0§ A
1 g3t
FF LA $88 13 FHo)a9)

2 Korroo R
o
Hor
oA

oY
ofy
[

!
=
>,
rr

0 Fl-E Ew) “b“

fr o
X
_O'LA
k

_O'L
o e
o2
l—g‘J_l;

1S VI i S/ .
o
- £ o

_19_15
L
|
L

B AReA AHgE A 88 25E 20059 99
ZEE JEAGANAN £} FFEFELE 2UDs EF
A3 O XE gds] AAsL EL(ol-milhE F
e F Ro-Tap Sieve D¥FH7I(HAAF CG-213, A&,
T)E ol &3t 8~12 mesh F719 FHolaE A%
st AP o] &&ATh

ZHAE AlFAA weiE e EdHd F Y
g4 5%(French Dressing, Italian Dressing, American
Ceasear Dressing, Vinaigret Fine Herbs, Yoghurt dressing,
Salatfix, SY)3 =4 =@A 3F(Mustard dressing,
French dressing, Non Oil dressing, 3+)& FY3lo i1
2 o)z A7t BE AAHY AEE, 49 W3
H, v Zdelqe BAAY AF] M B W
g 59 ou 29e AAstd 359 =4 (French
Dressing, Italian Dressing, American Ceasear Dressing,
Salatfix, Germany)S XA stgdct 2 =g 12 A
o dejiiol AFES AAT T, =edFH 4] =&
2 1% Fdola AAze =A% 24242 80: 19 )
&5 E%8a PENylon Aol E3A(0.090-mm
thickness, a moisture transmission rate of 4.40 g/m2-24 h
at 3812C at 100% RH, and an oxygen transmission rate
of 470 cm’/m> 24 h - atm at 22+2C at 0% RH)°| &
o AF TAT F 65TAA 087 AFshATh A%
@ =Uye FeoA 67 B9 AgsEs 4FY 3

Stz #ahs 2] A28 A 15(2006)



14 =it dA 9

sucrosed} o]9jol] EAo] o] &H A2k Sigma AKSigma-
Aldrich Co., St. Louis, MO, USA)g} A& & o] &35t

2) ASTA

ASTA M43k ASTA-20.1 HH(ASTA, 1986) o2

FatAh 1271 0.1 goll ofAE 50 mLE o

'3}57— el Vﬂ 6AIZE ¢ FAS T oM E

S HAS & &d9 FHEE UV/Vis

Zﬂ(V—SSO, Jasco, Japan)E ©]&&tad 460 nmel
E 585 Aa ot Aol s A4tst

Absorbance of acetone extractsx16.4xIf

ASTA color =
S eolor Sample weight (g)

If : Instrument correction factor, calculated from a standard
solution of potassium dichromate and ammonium and
cobalt sulfate

3) Capsaicinoids
Capsaicinoids 2 Vincent®} Ken(1987)2] U o
o} BASYG D2AF AR | g€ 50 mL Fuol
Wi ol EUEZ 5 mLE 713t §H voltex mixer= 2
5—{ 2390 31F 229 | mLE FA FHS
mLE ST & e F, 0lg HAEUED 5 mL
9} Hegs 5 mLE 8435271 CI8 Sep-pak (Waters,
Milford, MA, USA)S] EFAA Edde wgwm
Sep-pakell F2Z¥ capsaicinoidsE E2HA7]7] 8l o}

Table 1. Conditions of HPLC for capsaicinoids analysis

Instrument Jasco : PU 980

Solvent MeOH : Water (70 : 30)

Flow rate 0.8mL/min.

Wavelength 280nm (Jasco, UV 975)

Oven temp. 35T

Column n-BondapakC18(Waters, 3.9x300 mm, 10 ym)

Guard-column
(Waters Guard-PakTM  Milipore Co., USA)

20 L

Guard column

Injection volume

1% Fdolad 54 4 e a6

F4) WAL 9

AEYEZ 4 mL9} 1% oMHELE 2

EZ 1 mLE FHANA EEsHRTh %%Q‘%% HPLC
Uasco, Tpan)E ol &3] FFsgom 2H zAe
Table 13} Zd.

4) e

AFE7}F 2 goll 80% ethanol 40 mLE 713t voltex
mixer2 287 F&3 F HE=HEL 045 (m filter
(PVDF, Whatman, Clifton, NJ, USA)Z & % HPLC
o Fgste] BARGICN & R FBL fructos,

glucose, sucrosed] ToZ AEFHET M =[S
Table 29} o).
5) Adr

Ax7pRY AaTE FAs] A dAE 449
AR 5 g& Fstd 10Me 24 BHAFFE 7hstd
g9 o3 474 | mLE FHsto] 9A FAstaL wl|
o pour platinggt ¥ vjslgth old wiR &= ABFSF
ZZ vl A (Plate Count Agar, Difco Lab., USA)E A}&3}
o 37ColA 4821 Wi 3 FAHdE JHAE A3t
pa=

6) pHe} A%

=49 pH= pH meter(AB15, Fisher Scientific)S
olgstel PaRth AEE =a4 5 g2 AT @
o} ZH4 25 mLE 3XA&le] 0.1 N NaOHE&H o2
pH7} 8.00.10] He= AA7A HAsta, olf Abv|E
NaOHe] AvlZFHmL)E % citric acidE 7|02 34t
3o Mrez EAHR

7N AS

=49 AEE SAdY LES 002 243 F

Bostwick consistometer(Christison Particle Technologies,

Table 2. Conditions of HPLC for free sugar analysis

Instrument Jasco : PU 980

Solvent acetonitrile : Water (85 : 15)
Flow rate 1.2mL/min.

Detector RI detector (Jasco, 830-RI)
Oven temp. 35C

Column Carbohydrate analysis column

(Waters, 3.9x300 mm, 10 um)
Injection volume 20 uL
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8) M

=gA e ME= MEAH(CE-310, Macbeth, Minolta,
Japan)E o] &3t FFH L, A 7] A A
FAol(AEw) AEE L, a, b ZFgozReg a9

A 98 AR

AEG=_/ (ALY + (aaR + (abY

©F 3~4xlo] ANSYor NRE FEH A= O
Aol Hol 3348 GFEES o83 NITWEE HA
S9m @ Ao AR Brh F BEA B2 AL 1

T 9 og AERE PARES Syt BREe 9
B AYPoR AR BYo] FB4E B2 A
g FU0. YHERe Sy F4H s, 4,
F shedel ¥Zo2 THs] B

10) SAAE
E 2= AZRSHE 7oz 9o 33 o
2 HJE,— ANsRTh A 242 SAS/STAT™ User's
guide 6.03%(1988) Z =21 & ol&sle] HFIH FF
AZE &893 Duncan’s multiple range test2 A&

el 94 Aole ASAAT

m, Zn} L JE

=

wrE Azad AT 4 94 2719 Aot F
A FFo|HBE F4 foA 2 FolE BTk 3
F9 F2EQ WAL HAuo] wje vjeste) Ban
Qe maoln Az Fule] ws) Fitdol o}
242 @ 3% 7Ee] A& 54 2edAE 5

AEd - AR 15
2000). w2t BY EFEolHE: FHo|zE AXT
AL "3 AAGo] Zol nEyERY @ W B
o Aol Zan AEd AAE A M2 4F 5
df Hol= Holth B AFAA YA $8F jE=
8~12 mesh =79 Zyola ez A= & st

A EXHE BN ZI(Table 3), A7} ZA39
2 g 77 14.5740.13%, 11.86+0.12%, ASTA

2 HAFAE 15093145602 w9 L e BE
ou AT AEHA Fof HA AL My}
A9 e Aoz Uyt gubgoz =4 1%
9] ASTA Z2 11.10~148.80 #gl9] zholdm =
2005)g Zte FE ekt B Ao A1gd ga
T8y H3F9 ASTA e m$ & &0
o}k owlest R AMHe =T ZH7; 207.91+6.68
mg/100 g dw.9} 172.32£5.94 mg/100 g dw., F2 % &
T2 21.63+£1.81%, 12.49+056% 0.2 EY ZFEolx|ul
S4HEEA FIHoE Fulkste AFE BAT 53

—_

eute] A% @@ e 7Fo]l 423 myloo
dwdl Fe gaddd W e 529 Hege
FRL AE Aoz Uegth AFFE A3

=A3 FHola Z2t 39x10° CFUJg, 5.2x10° CFU/g
AEFMERT FE Y g

2. 1F 20|73 A} =gAle EF EM
d F70 e AZVIEE Fgola
£ pH, A%, FE9 Wsles Fg 13 2
ZTAXN=HA LS pH o] tiRZF 3.63:0.01, AT
Fdolz HAJFE 371:001, S FHola F7LE
37240012, ol A=d L 77k 3.93+001, 397+
001, 3.98+0.012 Z& o] F7IA] pH Fto] thik =7}
StRovt opmlEgE AlA =9 B Ze grol
4.25+0.01, 4.24+02, 421+000°i %4@01 xolS H
o]x] &gkt AZ7IZE v AEhE, 2E =AM
A 45 °o]% pH7} 27}0}— 2Fe 9“;3‘11 =
T3 THola FrbE el AR

A7}l

Table 3. Characteristics of single-harvested pepper(YeongWol 211) flakes

Sample Moisture ASTA Capsaicinoids Free Sugar Viable cell number
(%) (mg/100g) (%) (CFU/g)
Red pepper 14.57+0.13 150.93+4.56 207.91+6.68 21.63+1.81 3.9x10°
Green pepper 11.86+0.12 n.d. 172.32+5.94 12.49+0.56 5.2x10°
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16 FRL A $HY 1F Fdolad 54 9 BFd =d4 FA WAL I

Aol wolZl st mE s ch AEe BT okl A4 SHY S FA3% Feol
BT Fdoag AN 28 = 194 Bz 3 AAEY B A% 8L o)F 5BH] Frbshe
23 A43, =A% Afolo] FUE ol f5A A FFL BFth ok FHlaY 27 ¥ FIH 5
o1 wolA Ggky A% 717&@ MENE 94§ A FF S dnyel 22 Aoz AzHnh
gHolx) o} pHSt mIAAZ Felolas A7 F Fdola Azt BE A% 4

Ase) GFE PAA g Ao Yehath #
7 =44 A= WsE wud 2%, 4493 Fd =
2 AAF o2ele =S AdenE AAY 3P

o2 5840 37H5 tha BolAL F¥e Bge 3

. nﬂze:’-wr MERE @ fARY Aol oA & ¥

47 & &
u

*

9] L'=75.92, a'=8.67, b'=31.99, AMI} F
7b L'=7351, a'=931, b'=3323, A3 Zgol=
Jb2 L'=76.15, a'=8.48, b'=33.872 Z=F=o] A3}
#ola A7FEL redness7t F71SIAR AT} =4
jol3 A7tz BF b gko] 2718+ yellowness
ARASES ¢ F AYT

1= 3 Zr
E A% WSl Table 494 2t} TR
-

bt 524e 27071 9qow
z.l%a}xw e Aoz ARG oY =4
9 3¢ A4n Fhola A2 BRI H43
Fdola A7hzd 2ol 219 o F FYe) ASHE  b=1103, A4} Feol=

I
I
?

pH
cidity (%)

viscosity (cm)

B R

] 7 1e 2 28 35 2 0 7 14 21 2 s 2 o 7 14 2 2 35 2
Storage days Storage days Storage days

pH
acidity (%)
Viscosity {em)

.
e
DR
" > 075 10
33 e s
[ 7 2 2 35 2 o 21 28 3 2 o 7 14 21 2 35 2
s 0.80 20
—-— e .
—o— AG-C 0.85 —o— ACC s AC-C
AR AC-R 1 o
“ 200 A

pH
z A
acidity (%)
.
L
Viscosity (em)

o 7 t« 21 28 s a2 ¢ ? “ 2t 28 35 42 1 ? 2l 21 28 a5 22

Fig. 1. The changes of pH, acidity and viscosity in each dressing added with pepper flakes during storage periods
(FD : French dressing, ID : Italian dressing, AC : American Ceasear dressing, C: control, R: red pepper flake, G: green

pepper flake)
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b'=7.65, =M} Zgolz HrFE L'=3631, a=-067,
b'=5972 ZFHo] AT Zgolm A7LTY redness
i Z7sigey =A% EHola MR
yellowness7} ZHAslo] ©.3]8 %}/‘“74]0394 M ARTE=
ZAAGe Aare fE0l § ERS ASE ASHA
Elr. opdlZ| g+ AlA ]2 EHZ?A L'=87.03,

'=0.16, b'=15.15 A3} Faola A7FFE L'=7801,
a'=4.94, b'=23.10, M3} FF o= FrtFE L'=8431,
a =047, b=19992 EA 50| lightnessd] ZriE A
7% Fdola F7rgAM 7HE ZA JeErgs JAaFG
Zgola ALY redness$} yellowness] Z7}7F of-$-
7-] Zﬂ/\ﬂlﬂoﬂ 1:11 %—/\H;ﬂc;ﬂ_,] /\ﬂ}\v,] Ozo] ::'.S_ 34\_9_
2 ArgEen B Fyola HrhE GA redness
9} yellowness7} o4& Z713+A T

1

=44

1 /K

. abz] B
L& 60~120% =3 AAF o
NE7t e A A4Le o)
1998).
7t =gy EZH Fola A
AN Ay, A=A d2EH
2 AR AE w=2.78, cﬂ&%ﬂ =0 5}
429 AEp=19002 A3} &
Wzl od & Aem ura}vfu} wh
AL dzed HAF Fgola At AE*ab=
WE2% 547 oA A7HEY AE 51302
A3 g HA% o)A A7kl AT
a7 Qe Aoz vyt ofElgt AJA =AY
o gzzd ANFH Fgola F7IEY AE 4=13.06,
HEes 5437 FHola F7HEY AEW-55822 ¥

s

12

jl__‘

_4

Q)
AT

L

2T 2F Fola HVME Atel &2 ARV gola @rte] mE A Aozt v 3o 53] A
W Aste] Aol AEE MEagel I8 24T + 9 A% A2 S T ARI o AL Aol
th. AEw Fol 0~05% F N8It A9 Holrt § St A= 2 WSE Ho FHola FUMA i
28, 05~1.5¢ Y Aol J&E, 1.5~3.02 <) wslo 713 & WsE Role AL Yeyt.
ARG o)z} 9182, 30~602 AAF Aolzk 91 1F Faola Ak meh ARyIHER ¥nd 2
Table 4. The changes of colorimetric value in each dressing added with pepper flakes during storage periods
FD Day L a b AEp |ID Day L a b AEs |AC Day L a b AEws

0 7592 867 3199 0 355 -027 1103 0 8703 -016 1515
7 7746 885 3416 267 7 3449 -058 1005 148 7 8620 003 1563 098
14 7722 847 3405 046 14 3419 -118 1010 067 14 8646 -004 1639 081
C 21 7793 876 3453 090 {C 21 3391 -096 1054 057 | C 21 8616 -006 1519 1.24
28 788 846 3393 110 28 33.65 052 1097 067 28 87.84 008 1642 209
35 7722 840 3409 159 35 3440 -076 1288 2.07 35 8442 028 1525 362
42 7657 850 3418 0.66 42 2978 084 1478 525 42 8734 014 1665 324
0 7351 931 3323 0 3680 -0.16 7.65 0 7801 494 2310
7 7425 913 3383 097 7 3329 033 1200 5.61 7 8184 43 2135 426
14 7425 1000 3526 1.67 14 3426 077 1043 190 14 8376 365 2373 313
R 21 7215 991 3685 264 |R 21 3416 094 1057 024 | R 21 8122 455 2770 4380
28 757 9.08 3547 390 28 3407 146 1072 055 28 81.02 419 2613 1.62
35 7437 957 3698 207 35 3565 048 1358 341 35 796 339 2408 262
42 70.85 1025 4035 492 42 2971 287 1643 1701 42 7903 241 2472 1.30
0 7615 848 3387 0 3631 -067 597 0 8431 047 1999
7 7708 845 3317 116 7 3597 -042 929 335 7 8243 095 2026 196
14 7445 801 3465 305 14 3612 -026 1271 343 14 8338 067 2073 1.10
G 21 7475 810 3521 064 |G 21 3524 -04 1131 166 | G 21 8138 087 2434 413
28 7407 765 3312 224 28 3436 -0.53 991 1.66 28 8295 073 2626 248
35 7359 757 3419 118 35 3339 150 1241 336 35 8072 07 19.15 745
42 7315 8.03 3637 227 42 302 044 1564 4.66 42 8471 055 2125 451
FD : French dressing, ID : Italian dressing, AC : American Ceasear dressing
C control, R : red peppr flakes, G : green pepper flakes
llghtness a" : red versus green, b : yellow versus blue,
AE, : the degree of color difference but not the direction, the square root of the sum of (ALY, (Aa) and (Ab)
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=437} 24z 4 log CFUJg, 5 log CFU/gollou =
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Table 5. The change of sensory properties in each dressing added with pepper flakes during storage periods
Accepta- Storage days
Samples ity 0 7 14 21 28 35 42
Over Control 5.8011.61:: 5.4311.98:: 5.63¢1.so:’: 5.6011.69:: 5.63t1.57:: 5.77r1.60:: 5.601r1.81::
Preference Red 5.87¢1.76le 5.93+1.23 . 6.47+1.78 - 6.30¢1.39'A 6.43+1.52 " 5.77t1.77m 5.63i1.73bA
Green  5.67+2.70° 6.13+2.82""  6.20+2.23" 6.50+1.95"*  5.73+1.09™* 5.17+1.07"" 5.42+1.10
Control 6.07+1.44™  6.00£1.66™ 5.73+1.72**  5.57+1.49"° 580+1.56""° 5.80+1.53*" 5.83+1.56""
Color  Red 5.67€1.75%  6.07£1.80™* 620+1.75™  630+1.90™ 6.67+147** 590+1.56™ 6.10+1.60"*
D Green  523+1.63"*  527+122* 560+1.68* 547+146 553+159" 467+1.57" 5.19+1.28"
Control  5.47+1.78* 4904163 5.77+1.99"* 543+1.72"" 597+1.67** 6.07+145" 5.73+1.70"
Flavor  Red 5.87+1.68""  540+1.73"  6.73+1.66"  6.03+1.54™ 6.17+1.49"* 553+1.74" 5.83+1.80""
Green  5.87+1.97%%  5.63+L67" 600151 630+1.74" 5504223 523+1.76" 5.61+1.76"
Control  4.73:1.78**  4.60+2.22"® 4.80+1.65"°  540+1.59™ 4.83+1.56" 4.87:1.62"* 5.23+1.76"
Pungency Red 547£2,01" 570174 6.17£1.95*  587+1.74"  6.10:£1.71"* 537:1.79"*  5.50+1.93"
Green  530£228™  580+1.67"" 643176  627+1.78" 577+2.03™" 5.17+2.18"  5.45+183™"
Control  4.47+1.86™™  4.40+1.98"  4.47+1.73°%  4.93:145"" 537154 430+£1.67° 4.23+1.63"
Pre(f)evr:we Red 5.35il.63::b 5.29¢1.81”:A 5.8711.69"’:: 6.521r1.88a: 5.94i1.65a:: 5.3211.812; 5.68451.83::
Green  5.17+2.08 5474165 5.77+193 6.23+1.79"  5.73+1.47°% 5.17+1.61 4.97+1.69
Control 5304226  4.63+2.01* 4.87+187" 5404213 527+1.69" 440+183" 4.67+1.88"
Color  Red 5.49+1.98  6.13+148™ 7.10£1.90"  642+1.77" 6.45+145°* 5944176 6.29+1.69""
D Green  4.87+1.36"* 547+1.19"™" 540+122°™ 6.03+1.26"° 6.13+1.79"*" 4.67+1.42" 4.80+1.71°°
Control  4.63+2.06™  4.73x1.98"° 4.90+1.83"*  5.03+1.55" 523+1.89" 4.90+1.67"* 4.70+1.69"°
Fiwvor  Red 5394173 5524183 558+1.84" 5843203 581+1.95% 497+1.79" 577+1.90"
Green  5.23+1.83™% 587+2.02™" 5.80+1.97" 647+1.90" 5.63+1.55" 497+1.67 5334198
Control  4.40+222**  477+1.89" 4.90+1.16"  5.13+1.66" 5.10+130" 4.53+145" 4.30+1.41"
Pungency Red 4744203 542£1.75"" 6.06+1.77°"  587+1.62™% 581+1.55™ 5.00+1.54" 552+1.69""
Green  5.30+2.08™  543+1.74" 587171  580+134" 6.00+2.06™" 4434145 543+196™
Over Control 4.67¢1.99::Ab 5.03¢1.32:‘A 4.80¢1.70:: 4.8711.79:; 4.90¢1.51:: 4.53¢2.19:: 4.7712.12:;
Preference Red 5.27¢1.83A 5734155 6.10£191 5.57¢1,91A 6.10+1.84 5.00¢1.64A 5471174
Green  5.67+1.83° 5.40+1.55"  547+191™% 5301191 5.33+1.84"° 4.90+1.64" 5.16+1.74*
Confrol  6.23+1.93**  547+1.89"* 540+2.15** 5534201 5.70+1.94* 523+1.81" 523:2.16"
color  Red 5.50+1.45"  590+1.61* 6.00+1.53"  540+1.42* 587193 543+1.76" 5.60+1.74™
AC Green  5.57+1.45™  543+1.61™ 590+153"  523+142"" 506£193* 527+1.76" 529+174*
Control  4.70+2.10™  4.47£1.80" 4233201"  4.37+1.84** 4.68+1.89"" 4.33+1.96" 4.50£1.87*%
flavor  Red 453+1.72" 493+1.92*%  543+173*  5.10+1.80" 497+196™ 497+174" 473+1.89™
Green 577172  523+1.92" 533x173"  533+180" 5.13+1.96" 497+1.74" 5.03+1.89"
Control  3.90+2.02"  4.03+1.84" 4.10+1.64"  4.67+1.89"" 453+1.75"° 4.13+1.95"° 4.57+1.72**
Pungency Red 4.87+1.69"  527+1.74"  530+1.83*"  570+1.73"* 580+1.99" 510+146" 5.40+1.97"
Green  530+1.69"*  590+1.74"" 540+183"* 527+1.73"" 593+1.99" 533+146" 5.10+1.97"

FD : French dressing, ID :

Values are represented by mean + standard deviation.
The different letters within same columns (A-C) and within same rows (a-¢) mean significantly different(p<0.05, Duncan’s multiple

range test)
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Italian dressing, AC : American Ceasear dressing
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