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ABSTRACT

This study was conducted to investigate the utilization of cut pear branches for dyeing
materials, and the dyeability of pear flowers for pressed flowers using red, orange, and
green edible pigments. There was a significant difference of E values among 0.1, 0.5 and
1.0% diluted solutions of edible pigments for the cut pear branches coming into flowers.
In the higher concentrations of dyeing solutions and the longer dyeing periods, a values
with the red pigments increased from 2.37 to 31.22, b values with the orange pigments
increased from 7.04 to 45.85, and a - values with the green pigments increased from
-3.88 to -36. Bloomed pear branches were immersed in diluted solutions with red, orange
and green pigments for forty five minutes. Pear branches immersed in 0.1% and 0.5%
diluted solutions bloomed normally, and each of the flowers were dyed in the colors of
the dyeing solutions, respectively. The dyeability of the bloomed pear branches immersed
in water and dyeing solutions for one hundred and twenty minutes decreased compared
with those treated with red, orange and green pigments and dyed immediately. The
dyeability of flowers for the cut pear branches dyed immediately after cutting was
significantly increased compared with that immersed in water and dyeing solutions.

Key words: dyeability, AE, edible pigment, cut branches

& dre g UFA AgAdRdEle] o8 o] R0l A9
Hd: 2005d 69 309 AjEY: 2005 7€ 269
Corresponding Author: Heo, Buk Gu Tel: 82-61-336-0988
E-mail: bukgu@naver.com



38 Ex|ASNERSIEIR| M6 35 2005
LA &

A UFA e 397 603.88km’E $-2)utel 4
W] Rl Fabge] AZEAE #ESRA e
o}, 20059 6Y AR 18, 129, 6502 FTAE
o] QloH, F7tAA F3A 254, =X E3HA)
507 5 odsn FRY FHALS RAST
chPark 2005). HZ o] UFAle Azt
T& 7YY 49 AL P A8 HAm
AAdE GAEIEAI AL S g8doz F3
3t glom, TFFFol i FAF sl A
2 o]thHeo et al. 2005). FAlol wie] FAAZE
u Aare] )GAA S vlRE Ggo] wl$ & 9
2wl #EE OIS A JiFHe) A 58
T3l A9 ojnx AFE A =3t UrhLee
2004). 122 JigdAER, fd FF P
4, F%E &, 7899 F 98 R 54&
st wid ARE =i BAshE ¥ A
7}A)(Jang et al. 200)8 o] &3 E&To] AA] 7Y
w3 tEo] ¥ AR NN AHE £& o&
3 AGEAE ML w9 nFolzle Y4
o]z YAE} L FIIAE Fdlo] 80 € A
olth. 1¥dl M wiEe AE, Ay 2 ES
HHOE AXAA ol & 4EHE /FF(Heo et
al. 2003; Sohn 2002; Son et al. 2003)2.&2 o]&&
o AZo] AF ggloz HLIjuZ §ro} F
Ao e J4g Fof E Aoz AZHY
o] REd 3 A= A9 gl AA otk

B d7E ol uiA A wl 1A HAAA
BAshE o AR 7HAE 88T AYENENT
ZH A 28] 3 e A48 A}
Sttt

I AE 2 3

2 438 2005 49 TR B SE =
Atololl Ad UFAl 55 vl Al F7belA A
w5l R A EE ol &3t AAFUT

Aol AL FEE HAH2Y e A
A 23 (Sensient food colors INC., USA),” &4

S 2gaA B A 53 (Sensient food colors
INC, USA),” 2842 21§44 34 A 45+4]
4444 4 A 15(Sensient food colors INC,
USAYE °|-§-3gich.

dH& pH 7290 F5EE 988 47 o,
0.1%, 0.5%, 1.0%2] =2 343} 400mL &
71 dH-& 300mLA Fo} o] 8-t}

e g AAstE R XE A2 F
Aol ol A} A, FFEo] &L kR
7HAE Fet Gl Zo} A3 5 EellA] st
Al A, sE wivE R E A FHoll ¢
Hof) o} @M Ao FER3IIA AAIBAE
g, /Hsd dejclAe G Qg & 1-29
71 @ £& Y wiuF JHAE 15em BE A
o] Fe} o] & Atk Lol B HAY ¢
MRe ®m}e AEo| 04~06cm AT 7]
o sUE 7}AE 40em AT AolE AE e
40~50-7F Ao A A & FUATE Gl
4583 Zol Tt AAWA Al AuielA
40~5023t A AN #RE 39 L F
o} FuA #& I Hol ZALEEY. M3
U 7RIS FARE Holl goe] ol FAgh
RAe Mste Fo] &2 71AE HA F 40~50%
o] g FHoll FXEEH 72)o 12083 o}
FAT7E AUA 40~508-7F WA @ b AR
g QAo Zol ATt F4FAE 2WHo
freldez @ e AUE 25F 2025CE &7
A8 ATt

A" 9 A £YLS Y iR 7
A9l A Fel A H 2 Fol AFsReH,
ANEE £ 30, 60, 90, 12057+ A3 F Zu}

Z2 #£& AR

ARG Mg AZRE BL P38 ARANE
AAM 1227k B9 AFEAZ e ] AERE

13 A ¥ hdrle] nAsACE o] 4o
= AeAE 70%2 FAF 31x22x15emg] A
7t Zakag &7)d ol &3] dHsty VA
25CoA A1 <t AxEPh dx2E wix
o) AxE M2}A(Minolta, CR-310, Japan)E ©]
23] Hunter L, a, bzt & =4 ¥ AEZS 7314
=



I Az 9 a3

1. 9| %EE} HMAIZH] E HMY

Ao} A 2MAE 0.1%, 0.5%, 1.0%2 343
Y NstE g JEAE Fo} FAZ FH A

Z5 3 23 Table 13} o] QY9 F=J} ¥
SFE, GYNT] AFE AT 3y A%
ol ZA Ueigth FE F4YPAA L& B¥E
S YEhlT, a, b= 439 W, & avt +o|d
A, 00" 34, —ojd =4¢ e, br}
+old =gk, 0d W I, —old FAE e
WTHPark et al. 2005)= HoA M AT E ¢
T AT aghe AHT £ AL 0797 34
e, dastA @i AZF Ex -1132
Z 34 7izpgich e 1208 94A agt
< 01%YME 1138, 05%YNAME  31.04,
1.0%9 o= 31228 %7} HL&4E g4
g9 Zoz yepkt. Gz meEtde
05% 2 1.0%%9] 735 0.1%Y Rr} FMAIZE
o] Zvle] W azgke] xo)r} =A Yeh} we
AlIZE Wl GAE ot EE QAT Hoe o

LA RIASAE JHUS 28 iRe) 4 39

de] FEE ZA3E Aol F& Aoz Ay
At =& Yee L3t gutdgoz datef
JJ, am] gl stth(Heo et al. 2004)= AollA] L3to)
I UEhd 1.0%A3 12087 gGAE 2Eo
%2}%01 2 Aoz A4HA
FZe] ALgMAE FAg Fdo gtd
v Rl JEAE ol Mg F £& Ax
3t A5} Table 28} o] 05% ¥ 1.0%A¢] 120
FollA A-g £3o] Map AEZEe] AA o]
AsHA & oz Jeisth old A3 34
A=E Yehle b= 2 A el 5%
7} AEFE & SYFRoMe 44 Azte] &4
& bgte] AZ
ii/ul_q /\Lg.&;)k_a_ _—34@1@.
29 7IAE Zol A3 H %% 7d gt A=
Table 337} zFo] A4z} h& Ve T AEZS A4
o 7} AYLE, ANl BEE AR W
el HeE Jells L2 Aozl ole ¢
AFEst EFE, ATl AeE 2
a8 AL vehged, dAE 2349 27
< olFE AR FNE Jrhile agd bak%

2‘_.‘
)

U

Table 1. Effects of the concentrations in dyeing solution and the dyeing periods on the dyeability of bloomed
pear flowers in the absorbed dyeing by the edible red pigments

Conc. of dyeing  Dyeing time Hunter value
soln. (%) (min.) AE L a b

Fresh flower 0.00 ¢ 81.62 a 0.79 f 381 a
0 30 424 f 78.79 a -1.13 f 3.18 a

30 15.67 ¢ 6621 b 237 ¢ 430 a

o1 60 1205 e 7025 b 351 e 354 a

90 1659 e 66.01 b 497 e 333 a

120 2329 d 61.77 be 1138 ¢ 2.32 ab

30 18.88 de 64.56 b 755 d 2.52 ab

60 31.03 ¢ 54.63 ¢ 1454 ¢ 140 b

03 90 32.50 ¢ 56.35 ¢ 1941 b 024 ¢

120 4381 b 51.74 od 31.04 a -1.56 ¢

30 3033 ¢ 54.87 ¢ 13.88 ¢ 243 ab

L0 60 3041 ¢ 5738 ¢ 17.47 be 036 b

90 4040 b 50.14 cd 2460 b 1.14 b

120 5085 a 4238 d 3122 a -1.19 ¢

*Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 2. Effects of the concentrations in dyeing solution and the dyeing time on the dyeability of bloomed pear
flowers in the absorbed dyeing by the edible orange pigments

Conc. of dyeing Dyeing time Hunter value
soln. (%) (min.) AE L a b

Fresh flower 0.00 £ 81.62 a 079 e 38l e
0 30 424 ¢ 78.79 a -1.13 e 318 e

30 449 e 7898 a 121d 7.04 d

01 60 1264 d 7195 ab 392d 1062 d

90 14.38 d 69.08 ab 261 d 10.39 d

120 2592 ¢ 61.79 be 859 ¢ 1782 ¢

30 871 e 7432 a 152 4d 8.12d

05 60 2099 ¢ 6448 b 1163 b 19.72 b

90 2635 ¢ 6223 b 1343 b 2234 b

120 35.09 b 60.17 be 1572 b 2626 b

30 2327 ¢ 6346 b 793 ¢ 16.16 ¢
10 60 2717 ¢ 6436 b 1169 b 20.88 be

90 4622 a 60.18 bc 21.11 a 3852 a

120 53.65 a 58.86 ¢ 2372 a 4585 a

*Mean separation within columns by Duncan’s multiple range test at 5% level

Table 3. Effects of the concentrations in dyeing solution and the dyeing time on the dyeability of bloomed
pear flowers in the absorbed dyeing by the edible green pigments

Conc. of dyeing Dyeing time Hunter value
soln. (%) (min,) AE L a b

Fresh flower 0.00 ¢g* 81.62 a 0.79 a 38l e
0 30 424 t 7879 a -l.13 a 318 e

30 1258 ¢ 7030 b 38 a 8.72 de

o1 60 1253 e 7481 b -6.41 ab 1278 d

90 14.86 e 7201 b -8.03 ab 1254 d

120 2522.d 6443 ¢ -1163 b 18.81 cd

30 1695 € 7159 b -9.39 ab 1451 d

0.5 60 20.06 de 7093 b -1040 b 17.81 cd

90 2552 d 70.10 b -14.99 ¢ 21.57 ¢

120 44.80 b 55.50 d -2597 d 3010 b

30 2287 d 71.03 b -13.03 ¢ 2011 ¢

60 3145 ¢ 65.14 ¢ -1717 ¢ 2508 ¢

L0 90 200 63.77 ¢ -25.50 d 3277 b

120 5928 a 54.38 d -36.53 e 4253 a

*Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 4. Dyeability of bloomed pear flower dyed with the edible red pigment solution for the cut branches of
pear in bud and immersed in water for three days

Cone. of dyeing Dyeing time Hunter value
soln. (%) (min.) AE L a b
Fresh flower 0.00 d&° 81.62 a 0.79 ¢ 381a
0 45 78.79 a -1.13 ¢ 318 b 423 a
ol 45 632 ¢ 75.85 a 114 b 577 a
90 J - - -
05 45 23.88 b 62.07 b 12.86 a 250 b
90 - - - -
10 4 ) ) ) )
90 - - - -
*Mean separation within columns by Duncan’s multiple range test. at 5% level
No-flowering

Table 5. Dyeability of bloomed pear flower dyed with the edible orange pigment solution for the cut branches
of pear in bud and immersed in water for three days

Conc. of Ndyeing  Dyeing time Hunter value
soln. (%) (min.) AE L a b
Fresh flower 0.00 d° 81.62 a 079 b 381 ¢
0 45 424 ¢ 7879 a -1.13 b 318 ¢
ol 45 725 ¢ 8751 a -0.61 b 9.09 bc
90 S - - -
45 18.58 b 69.09 b 434 a 16.56 b
0.5 % - - - -
45 34.56 a 82.58 a 455 ¢ 38.02 a
1.0 % ) ) ] ]
*Mean separation within columns by Duncan’s multiple range test at 5% level
*No-flowering
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Table 6. Dyeability of bloomea pear flower dyed with the edible green pigment solution for the cut branches of

pear in bud and immersed in water for three days

Conc. of dyeing soln.  Dyeing time Hunter value
(%) (min.) AE L a b
Fresh flower 0.00 dz 81.62 a .79 a 381 ¢
0 45 424 ¢ 7879 a -1.13 a 318 ¢
45 27.16 b 66.33 b -1240 b 23.03 b
0.1 % y ] ] ]
05 45 3542 a 78.56 a -24.50 ¢ 29.97 ab
90 - - - -
10 45 39.56 a 69.21 b 211 ¢ 35.18 a
50 - - - -

*Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 7. Effects of cutting treatment in water for 120 minutes before the dyeing of pear flowers by the edible

red pigment
Conc. of dyeing Dyeing time Hunter value
soln. (%) (min.) AE L a b

Fresh flower 0.00 f* 81.62 a 079 ¢ 381 a
0 30 424 e 78.79 a -113 ¢ 3.18 a

30 1291 d 7133 b 6.96 b 346 a

ol 60 1152 d 70.38 b 1.52 be 465 a

90 1346 d 69.00 b 2.69 be 5.76 a

120 1291 d 7133 b 6.96 b 346 a

30 15.68 ¢ 66.36 b 2.61 be 497 a

05 60 20.69 b 62.33 be 6.68 b 394 a

90 2720 b 63.53 be 19.30 a 064 b

120 34.88 a 5225 ¢ 17.79 a 149 b

30 17.38 ¢ 64.39 be 1.26 be 491 a

10 60 1871 ¢ 63.19 be 2.77 be 436 a

90 2404 b 66.13 b 17.39 a 052 b

120 2525 b 65.03 b 18.14 a 1.14 b

*Mean separation within columns by Duncan’s multiple range test at 5% level



2. HX|9] HMAN =4 2|7}t HAlyol O|A|
= o#é‘k

A F 29 A= @ £L B VR FAE
A Aol o 12083 ol & FFAI1Z o
= ARWT oA A A4 g4 ZHo) ol o
A% A3} Table 73} 24th A& Jehl= AE

< 05%9 1208 GANAM AR Zoh, Hx
2 UellE L3t =& 05%9 02 12087 9A
Aol 7t gol AstA FAHEAL, FAFEE
VENE agte 1.0%YolA 12087 GAA)q
7V Aoy 05%93% 908 B 12083 &4
A9} 1.0% A0l A 9087 G T FAH
#9F JYeA Fth aEE 05%YdA
908zt Quivtogzn FET Aoz AYAHIY
ok

Wy 7tAE 24 F 20RT E5 F54A
A og FJY ALE AT S ol 28
F477) A7 Table 85} Zo] AEGS 94 5=
7}y BEFE, GMATTe] A4E AFen, L3
golzch 34 FxE JehE b 34

E7} B24E, AT 255 ol 2

off rlo

LAl OSAME ue 93 uRel o 43

A 9ABe ¢+ AU WA F 12087
22 F5A7 MUE XS 224 A4 FHA
go] o} YAF A3} Table 99} o] P
FEs} AN WA WA FAHAG.
53] goie] FE9 QAo vlEa|A 2z
=4 AES JehiE agte -Bgo R oFa
on, Bz F4L Jehle bgre +gos
Sl EHAT. ol o] WUE siAE As F
12087 Bof] Zo} Sci7t 44 & A3 o
AHoz QusEe} Az vy DA Q
HMEE Rog Ushyd I1Aw JAdES
BA F 2L FHA7)A) @1 G4 H(Table
1,2, )7 HRE HEW FYAe] FolxE R
o2 Yeht 947 $4H27F @A) el gl
oz Agshe Aoz Yyt ojdA 94 A
o 4AeE e o) sl el Yol
£ olfE AHA T ANE

»aAElE @ A% B2

o e FFEEI) =
2350k AA2 )

Il
7§
4 2 B 94 A

Table 8. Effects of cutting treatment in water for 120 minutes before the dyeing of pear flowers by the edible

orange pigment

Conc. of dyeing Dyeing time Hunter value
soln. (%) (min.) AE L a b

Fresh flower 0.00 d 8162 a 0.79 ¢ 381d
0 30 424 ¢ 7879 a ‘113 ¢ 3.18 d

30 1144 b 7044 b 020 ¢ 6.00 ¢

60 16.29 ab 7599 a 297 b 1034 b

01 90 1165 b 73.95 ab 4.68 ab 10.68 b

120 2161 a 6430 ¢ 5.67 ab 1474 b

30 1146 b 7092 b 136 b 729 ¢

05 60 11.64 b 75.15 a 532 ab 1141 b

% 19.93 ab 78.36 a 11.39 a 19.27 ab

120 21.11 a 76.96 a 12.05 a 19.83 ab

30 1066 b 7262 b 187 b 8.69 ¢

Lo 60 1247 b 7293 b 5.10 ab 1031 b

90 2575 a 64.09 ¢ 1079 a 18.68 ab

120 29.16 a 7125 b 14.73 a 2622 a

*Mean separation within columns by Duncan’s multiple range test at 5% level
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Table 9. Effects of cutting treatment in water for 120 minutes before the dyeing of pear flowers by the edible

green pigment

Conc. of dyeing Dyeing time

Hunter value

soln. (%) (min.) AE L a b
Fresh flower 0.00 f* 81.62 a -0.79 a 38l e
0 30 424 e 78.79 a -1.13 a 318 e
30 17.11 d 6526 b -2.50 a 834 d
60 13.48 de 68.68 b 277 a 723 d
0l 90 12.79 de 7031 b 4,12 a 8.54 d
120 18.60 d 6564 b -6.52 ab 11.50 ¢
30 12.19 de 7024 b -2.79 a 7.66 d
60 17.37 d 6593 b -4.38 a 10.34 ¢
05 90 15.64 de 7742 a -11.29 b 14.59 ¢
120 2422 ¢ 7727 a -18.27 ¢ 2001 b
30 11.03 de 83.15 a -7.87 ab 12.11 ¢
L0 60 2533 ¢ 6413 b -1297 b 17.52 be
90 3075 b 6647 b -19.01 ¢ 2347 b
120 41.58 a 6730 b -26.88 d 3297 a

*Mean separation within columns by Duncan’s multiple range test at 5% level
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Figure 1. The commodity of pressed flower dyed with the pear
flowers produced in Naju districts
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