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Development of functional freshness pad using a wood extract
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&3k el s, e
(pine waten)2 Fjstal B, Y& Byste] Aol A-&SHAT

[Z248 1] U573 FE2E3 S5 293

. F=E2 AR

[¥% 2] dardistn Hes~ &5 7714 GC/MS ¥4 =7

GC/MS GC-MS (PerkinElmer Clarus 600, 600T)
Column DB-5 (Agilent) / Length 30 m / Thickness 0.25 ym / Diameter 0.25 mm
Injector Temp. 250 C
Oven Temp. 40 C - 10 C/min to 250 C (hold 8 min)
Column flow 1.5 mL/min (He gas)
Split ratio 10:1

Ion Source Temp. 320 C
Interface Temp. 310 C
MS Scan range 50 ~ 600 m/z
SIM 77, 91, 93, 121 m/z (a-pinene)

1 D-limonene& AR8-3} %1t
O ANg9 AAYE AEEZ ethyl ethers {2 3l 10,0008) 34 3+ F, o]= sampleE
3t =A%t 2FEELE 10, 20, 50, 100mg/LZ Al x3te] 7 #F=rA(calibration curve)<

24 5.



[& 3] 2tu7 73 == GC/MS 24 23

=

Component pine cone waste(%)

a -pinene 39.89

camphene 0.76

A -pinene 10.78

B -myrcene 4.12

D-limonene 36.46

(+)-4-carene 0.39

Bornyl acetate 0.86

Ylangene 0.34

a —cubebene 0.4

Seychellene 1.6

Caryophyllene 1.17
O [& 3]9] Z3e w2 ¢ -pinenee] 7% 39.89%= 74 =4 Uelgton, 11 Loz
D-limonene®} g -pinene°] Z+Zt 36.46%, 10.78% = 7} =41 YElykth AuE-o tE Al
2 HA s HEAs T 73 BdeEs &85 fd ol FFIsRHS Fdl

245 A3 AFo] gl JEOSEE o-pinene ¥ F-pinene ¥ D-limonene® ¥
o], o] Hlg o2 o] &2 ¢ -pinene, F-pinene 1¥]3 D-limonenes #4t)do

= Aokt

r1r H

(% 4] 22 A7) B2 EYE G

Compounds 15min(%) 20min(%) 25min(%) 30min(%) 35min(%) 40min(%)

a -pinene 46.31 45.98 41.08 39.89 38.08 37.13
A -pinene 11.1 11.23 10.69 10.78 10.41 10.01
D-limonene 31.3 33.15 37.3 36.46 36.43 36.24
O FEAE 1687, 204, 25%, 302, 35, 40&9 HEE Fo| FEAZT B8 F25 &
fFaA R o -pinene, F-pinene 181 D-limonene?] FFWHIES Fi) HH FE2xAS



37.13%7 A ZFAastA T p-pinenee] -9 2027MA+= 11%€ FAISIA oW, 2584+
10.69%, 404 = 10.01%= 43t Th D-limonened] 749 25&theollA 37.3%% Z7}3}

Qo 1 ol FEE 36%E AASE Ae Hastgch

O 47 WE&Es TFNREA o-pinene ¥ F-pinened] FF 15FA 7 & FFHF
< Bl stA%F D-limonene®] 749 25&-olA 7 B FHEFS BHo ol =25 &
gHoz2 HT & A= HAHY FEAE 1580 A 258 Alo|=2 AA ST

o FE2=

[ 5] FEAI0 & dEAE &
Compounds 80C 90C 100°C 120C 130C 140C
o -pinene 39.24 39.62 39.89 38.66 38.02 37.49
B -pinene 10.48 10.62 10.78 10.80 10.83 10.87

D-limonene 33.28 35.24 36.46 36.51 36.69 36.92

O FE2Z e FaAE FFHIE dolrRy o]lF F3 HF FE2=E5 FuAsth
FELXEREZE Bo] #o #3777 R = AHES JIELSE 80T, 90T, 100C, 120C,
130C, 140C e =1 F3l FEES 243 3H

O [E# 5l F= Azte] w2 34 E &% 2345 Yellth o -pinenee] 79 100C ©]
Fol e o]l 2olse e gt oer, g-pinenee] ¢ 10%tolA ®WEo] e
Ae FA3tA . D-limonenee] 79 100C o] dHH= 36%HAA dASA Yoees As
glstA ok

7 =& AL 80TolA 100TC Alolo
—limonene2 100C o]~

= D
g AUA A 98 FFol ¥ &
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O 7] 23S 53 715+ &2 ¢-pinene, B -pinene 18]l D-limonenel & ko, =
A71EE FA7lde AdE AA Y A7 FF Heo= Qs o] /M B2 o -pinenes
71Eo 2 AAl FATA EEE JYoH, olF T HFATLAN I A, 41.6%
o] gtgo] =EHY=Y, ol VFOE HF ABAHAES FHHAE 30%~50%2 Tt
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[2¥ 2] Schematic diagram of mass production process for phytoncide extraction .



(3) nlolmE M E3 A=
7F A mlol A=/ E

O &4 FEHGlovent evaporation)2 2 AFA A4, & E°] &ujdd g &=}
e AuEAFe] gl doly Hepole TR/ T AELS vola2H} S ey A HH
olth. 7] &l AEHEE &3 E E4AZ] F ol nEA & A BEAAA 4
3l 3§ 4 F2 T B4Vl BAMA7IE ol H olg A EARAIZl B4R S 1Y
st 7] &ulE FEAZIH AEdo] #A4tEO e A &4 &) RV FoE
of 1EAT MEHT FIHET

O ARy && ol ujo]H(phase separation or coacervation)& A Al 7}A SGA=Z
AE. ol @AE (D FotAZHolE Y5 FAs] fa #A E24S 4 EEAe
A, QAEZE FH FoMEHOE JAE FHRHA = @A, Qrtola=qYs] 13t
GAZ o] FARAT thiF giko] BEIssle 4bgAd 2 &o] of# Rl U

O BA HAxH(spray drying) 144 T& 244 &AL El:r% o] &3l = FHatr, 4R o
AEZo] grjo] ESAALYATE BN WHS T3 348 Hgo] 7lssitt. L EAV}
galE grjo AEdE &, T2 BRI F =EE B BAAA olE Eof {dx3}
o Aes AXT F Atk AT =52 FYHIE 989 A=x, #Y94, Y &= 5
2e we 9 ¥4 "l EAlst H4 et 34 HaeE AAsE] oH e, 94
AE ol 1= A= tafixes EAVE E7Fss 34 280 2715 A 94 &
% f&r/}.

& W (inontropic gelation/polyelectrolyte complexation)-2
Hi e FAHORE oA mEA 1wy 4
IR ROR=1

A d‘ioﬂ AA B ol &
7ta A Atole] Age o] &ste WHOE AMEHE nEAES F&AolY FiT 171§
E AR dart glow old wet f7] §ue ST GAE ST & dorm dof 9
a nEAIE MAEA e Aol Utk B WHS o] &3] AxT rlolaEZ2fE A4
o AAZE WEA ool o g0l =T 53] WE £ AoVt oy EAo| At IF
z7] BE £5F A7 wg AHAT oy 1EASY AEd O Has =2 AAE
3l o= A& 47t Thssith

O AHZgH(nterfacial polymerization)& M2 E3= A g F 719 w84 1R o
A& olw emulsionstA A, o] F L&A TEFAH Abolo WS T WES FAHse WY
OS2 UYAdE molAZ2HE A=xo AEEE WHoVIE Stk T FFY AE wgAdol A
v A dFAE 8757 " F WS ok AEHAE Xt 27 BHE S5
7}F ZA o, ol 1F & AEH Aed BEES 2] "o, ARIEAY oE A
2 TR, 53] ded Uxfe Ax9 22 HokidA FE A= FAHNAT T FF
o] uEA GFA Y HE F A=l &S 4 F Ide H, 1EA FH S Al
3171 A& Hol A7 dFA Y Fx, vhE 5, &, AT H 2 A Wy
Aol A¥ES 7]&oorsth

A T EAZA AA AFAAHR YEAEZES 2k A7) el 1 X*%—xm SiE 2 ok
7| B4R ol ARl @@@ BRI, JlwAlE=  alginate, arabic  gum,
tripolyphosphate 5©] o] &A% of YAAFAHe EALS FA sk, @y wop
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TARE T, o] GAA wHtETd wet 7 E4F JiEe A7V A" Tk AHEAA
7} REsoE, B oghgol By Ede] Edels BAHA 23 AR 2B R4
Al S Z A

= 1
G0, W% sere] ARNBAA} FRHATGA DA Gakel FEr} AGAA At 2
] ¢

= < .
O estollA AE2 F4S Hsle 7H 8% H7E vE 7tuA ot 7tuAl= 7FaA
oF | W73 WEEA, o/w emulsion 7)HF &3t FAAAE
HdFow BFYY & fled, e HFo g FARnH, o Fo J|EA4bo
5 ¥od Jturkgo]l dojutr] Hell 7l Azt
A A 4 FoE EAEI
A Fo EAEH Ae JNEA ARG A9 o g QG AE ol Wil o F 7
E4F o]2 BT WA §Ego] MPHT. AR dA o] HolrbA | EAF &9 Fo] o]
HhE& A ZsH7] wZol, AAFS A ord daAd Uk
o/w/o emulsion -2 A7] o/w emulsion H3} Al FASIAITE Aol H & 7]} o] Az
gk o/w emulsions Y o EAtstE Holth 2 Aol E4kEojoF & o/w emulsion
o] A=+ 71EL &9 HEeo} Tween AlE AlHS A ot FFoz =2 AEol”]
o Zol o/o emulsiono] AM&-E= AHEAHAE AESH= Aol uiEAStth Span

BAGo)AEZ o3 9,000rpmeZ 108 F<F wyale] Eghalo)
o/w emulsiong 2 ol ELAAFH AUFE F

sHA Hed B AAoA AT = E
oAl mRtEE wel J|EAF e Z7|7F AAE T
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248 blneder(MR5550MCA, Braun Espanola S.A, Spain)E o]&3sle] Zol&E % pH
meter(AB15 plus, Fischer scientific, Pittsburgh, Pennsylvania, USA)E o] &3l =34

PH

72 plneder(MR5550MCA, Braun Espanola S.A, Spain)& o] &3to] Zo}& 5 10w 3]
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D7l MRS
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(@2 Jerd AE@= ey
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ij;‘:% 599 el £ 179 BAoe ZHste NREE JEpy
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E U 4d fo PK-18 Aol e Hae] A4 F pH g

[¥ 7] ©7] pH W3 A3}

o}ghata) = Ad=R= AAEFE 1 AME = 2
(PK-185-51 2] 71)

0 4.40+0.07° 4.40+0.07° 4.40+0.07 4.40%0.07°
1 3.92+0.10 3.88+.0.09" 3.92+0.15" 3.90+0.11°
2 3.80+£0.03¢ 3.83+0.03® 3.84+0.02" 4.00+0.01°*
3 3.96+0.03" 3.94+0.03" 3.98+0.02" 4.0840.05"

“PMeans within column with different superscripts are significantly different (<0.05).
A“Means within row with different superscripts are significantly different (£€0.05).



[3£ 8] 9l & pH ®H

3} A3t

A==

obgas) =

) AXMEIE 1 AT e 2
(PK-18F-= &7
0 4.00+0.19% 4.00+0.19% 4.004+0.19% 4.004+0.19%
1 3.62+0.01° 3.60+0.01° 3.64+0.03° 3.6240.01°
2 3.63+0.01™ 3.64+0.01" 3.65+0.02F 3.89+0.01°*
3 3.58+0.01 3.56+0.03%¢ 3.70+0.00™ 3.54+0.01%

“PMeans within column with different superscripts are significantly different (2<0.05).
A“Means within row with different superscripts are significantly different (£<0.05).

3 FA XS

[# 9] Z4l2 % pH W3l A¥
o Al E = B .
oA = (PK-185-1217) AXREIPE 1 AR e 2
—10T1T

0 3.87+0.05% 3.87+0.05 3.87+0.05 3.87+0.05
1 3.32+0.07° 3.36+0.03" 3.37+0.01° 3.34+0.09"
2 3.36+0.01" 3.37+0.03™ 3.30+0.03F 3.38+0.04""
3 3.40+0.05™ 3.36+0.03"8 3.28+0.06 3.31+0.03%¢

“PMeans within column with different superscripts are significantly different (2<0.05).
A“Means within row with different superscripts are significantly different (z<0.05).

[# 10] 94 == pH W3 Az
ob g2l = A== AT 1 AHE T 2
(PK-18%-2 2] 7)
0 4.26+0.03" 4.26+0.03° 4.26+0.03 4.26+0.03°
1 3.7240.05" 3.6940.03° 3.68+0.05° 3.72+0,11°
2 3.7340.02™ 3.77+0.02" 3.84+0.02" 3.7140.02"
3 3.51+0.04* 3.46+0.03"" 3.49+0.06" 3.42+0.03°

“"Means within column with different superscripts are significantly different (z<0.05).
A“Means within row with different superscripts are significantly different (z<0.05).



(&9 : ° Brix)

ofgatvj = A=A AAEHE 1 A= = 2
(PK-18F-=] 2] )
0 10.5+0.6° 10.5+0.6° 10.5+0.6° 10.5+0.6°
1 10.0£0.0% 10.0+£0.0° 10.0£0.0° 10.0-£0.0%
2 10.25+0.5% 10.040.0° 10.040.0° 10.25+0.5%
3 9.50+0.6" 10.040.0° 10.040.0° 9.50+0.6"

“PMeans within column with different superscripts are significantly different (2<0.05).

N
“
S,
2
(4

[ 12] Il AR T F= W3}

(&9 : ° Brix)

A= N A== A ] AT e 2
2271 ZF s (PK-18%-7] 2] 1) e e
0 15.0+0.0 15.0+£0.0% 15.0+0.0° 15.0£0.0°
1 15.0+0.0 15.040.0° 15.040.0° 15.040.0°
2 15.0+0.0° 15.75+0.5" 15.04+0.0"® 16.04+0.0%
3 15.040.0° 15.040.0™ 15.5+0.6™ 16.04+0.0%

“"Means within column with different superscripts are significantly different (z<0.05).



3 =

B
i
brt

[ 13] 94259 A% F G = ®s)
(&9 @ ° Brix)
o4 = He = APEAE 1 ANE = 2
(PK-18F- 2]+
0 15.040.0° 15.040.0% 15.0+0.0° 15.040.0%
1 14.3+0.5% 14.3+0.5" 15.0+0.0° 14.8+0.5°
2 14.3+0.5° 15.0+0.0° 14.8+0.5° 14.0+0.0"°
3 16.5+0.6° 14.8+0.5" 14.5+0.6° 14.5+0.6™
“"Means within column with different superscripts are significantly different (z<0.05).
4) FPst =
(% 4] F4tx59 A F d= Wl
(&9 : ° Brix)
o AT = . .
ol g4ka = Plignnamy  AHEAE1 e =2
0 23.0%0.0° 23.00.0° 23.0+0.0° 23.0+0.0°
1 21.0+0.0° 20.040.0 21.0£0.0" 23.0£0.0
2 23.0+0.0° 21.0+0.0°° 23.0+0.0° 21.8+0.5"
3 22.0+0.0" 21.0+0.0" 21.0+0.0" 22.0+0.0"

“PMeans within column with different superscripts are

significantly different (z<0.05).



g A=

D E7]

[ 15] &7] A% +

AR =)=

A= s}

(&9 @

obg}2t) = ] AAEINE 1 AAE s 2
(PK-185- 2] 1)
0 448.48+26.90° 448.48+26.90° 448.48+26.90° 448.48+26.90°
1 468.69+31.32% 397.69+64.20"° 395.55+72.67" 446.66+24.24%
2 320.49+49.72¢ 348.68+41.43 364.41+33.14"* 269.09+ 35.58"
3 399.27+22.03% 324.57+30.37B° 344.78 +64.59® 271.24+30.25
*Means within column with different superscripts are significantly different (p<0.05).
ABMeans within row with different superscripts are significantly different (2<0.05).
2) FAN =

(3£ 16] FdolE AF T d= W3}

(*F9 @
obg it = HAEAE AREAE 1 AHE gE 2
(PK-18%-1 2] 1)
0 626.50+46.23° 626.50+46.23° 626.50+46.23° 626.50+46.23°
1 502.54+41.71" 521.88+70.23"™ 514.52+58.40" 652.36 +82.23*
2 483.74+42.89° 459.14+29.16° 461.82+51.32" 488.77+76.81"
3 485.45+38.55 463.81 +64.48° 502.61+65.26" 476.39+88.62

*Means within column with different superscripts are significantly different (p<0.05).

ABMeans within row with different superscripts are significantly different (2<0.05).



(% 17] 24 T2 A = Ax H3)
(F9 @
e A== 12 9 =
ofgatuj = AMdEe 1 Ax e 2
(PK-18F-=1 8] )
0 768.78+48.18° 768.78+48.18° 768.78+48.18° 768.78 +48.18°
1 675.00+64.53" 626.73+44.67™® 717.65+57.98% 662.53+56.66"
2 651.93+78.50"8 608.54 +47.43" 727.36+£92.72%A 702.85+102.76%*
3 584.07 +54.53" 613.78 +71.63" 636.36 +49.56" 662.53+56.22°
“Means within column with different superscripts are significantly different (p<0.05).
APMeans within row with different superscripts are significantly different (2<0.05).
4 Fdt 25
[ 18] Y4 = A T A= W
(&4 : g
b s 1A =) 1= 4
olghakuj = A= 1 AXE d= 2
(PK-18F-1 2] )
0 837.98+25.93° 837.98+25.93° 837.98+25.93° 837.98+25.93°
1 666.11+45.60° 664.74+44.82° 628.14+39.25" 666.26 +39.77°
2 801.27+51.68% 631.47+24.91 625.90 + 37.64° 743.67+39.91°
3 651.70+49.74° 619.15+82.32% 636.36 +49.56" 738.08+57.97°

*Means within column with different superscripts are significantly different (p<0.05).
ABMeans within row with different superscripts are significantly different (2<0.05).



[ 19] 27| AH T THTLE HE

AR =)=

(PK-18+ =1 2]+

0 - - - -
1 0.07+0.14° 0.11+0.22° 1.32+1.25 0.01+0.01°
2 0.09+0.13" 0.06+0.13" 1.33+1.28" 0.11+0.15
3 0.14+0.12° 0.06+0.12" 1.37+1.33* 0.27+0.35"
“Means within column with different superscripts are significantly different (p<0.05).
2) AN E
[ 20] 9l & A T TEFH4LE Hs)
(1 %)
obgata) = HAEAE AHESHE 1 AAE = 2
(PK-187FA &)
0 - - - -
1 2.38+0.31° 2.54+0.12° 2.5140.29" 2.43+0.35°
2 3.96+0.52" 4.7440.54° 4.36+0.71% 4.35+0.57"
3 5.35+0.92° 6.25+1.01° 5.54+1.19° 5.67+0.96°

“Means within column with different superscripts are significantly



(.

3 =

z

b

(& 21] FAEE A% F FFPae 93

A==

oL = AXdEIeE 1 AT FE 2
(PK-18F- 2] )
0 - - - -
1 0.03+0.03 0.09+0.09 0.0340.02 0.33+0.59
2 0.12+0.14"8 0.62+0.61"" 0.02+0.04" 0.83+0.65"
3 0.37+0.33* 0.54+0.55"® 0.07+0.05° 0.85+0.66"
“Means within column with different superscripts are significantly
4) Fdt 2=
[ 22] U4 252 AR T THL4LE A5
(F: %)

AR )=

oH A= (PK-18%-212] 1) A=A
0 - - -
1 0.81+0.89"* 0.02+0.05" 0.01+£0.01°
2 1.31+1.03 0.05+0.09 1.70+2.97
3 1.67+1.09 0.00+0.01 2.18+3.18

0.04+0.07"
1.75+1.26%°

2.79+2.08"

“Means within column with different superscripts are significantly



vl 5 HAL
D =7]
E:3 7] T3 54
(&9 &)
AT =
s R E LS EURRES B2
M= T
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
Abpearance 1 7.40+1.07" 7.10+0.99"8 7.90+0.88" 6.50+0.71"
PP 2 6.40+0.97" 6504097  470+1.16%  3.50-+0.97
3 2.70+1.16%8 3.60+1.174 2.40+1.07® 3.60+0.97
0 8.60+0.52° 8.60+0.52° 8.60+0.52° 8.60+0.52°
Aroma 1 6.80+0.92" 6.50+1.08"8 5.80+0.92"® 5.80+0.79™
2 6.40+1.17" 6.20+0.79™ 5.40+1.17" 4.00+1.15®
3 3.20+1.03¢ 4.60+1.174 2.60+1.07 3.70+0.82°5
0 8.70+0.48" 8.70+0.48" 8.70+0.48" 8.70+0.48
Texture 1 7.50+0.53" 7.10+0.88"8 6.40+1.07"® 6.60+0.97™
X

! 2 6.20+1.14“"  6.60+1.07""  540+1.07¢  4.90+0.88

3 - - - -
0 8.40+0.52° 8.40+0.52° 8.40+0.52° 8.40+0.52°
Taste 1 7.30+1.16" 6.40+0.97"*8 5.50+0.97" 6.00+0.94"
2 5.60+0.8 6.20+1.14"8 4.70+1.16%¢ 4.60+1.07

3 - - - -
0 8.50+0.53 8.50+0.53 8.50+0.53 8.50+0.53
Overall 1 7.10+1.10" 6.40+0.97"*8 6.10+0.88™ 6.20+1.03"®
acceptability 2 5.90+1.10% 6.20+1.14" 4.70+0.67 4.10+0.88
3 2.80+1.14% 4.30+1.06% 2.50+1.08%® 3.90+0.99®

“I\Means within column with different superscripts are significantly different (2<0.05).

*BMeans within row with different superscripts are significantly different (2<0.05).



2) JRlo =

il

[ 24] 91N & #A=4 EA
(&9 - D)
A T =
Weekal o gume 85 AHEAE] MR =D
0<C FTHE FAHE)
0 8.90+0.32° 8.90+0.32° 8.90+0.32° 8.90+0.32°
1 6.90+0.99" 7.80+1.03° 7.00+1.15 6.60+1.17
Appearance
2 5.90+0.88° 6.10+1.10° 6.00+0.94° 5.40+1.07°
3 3.50+1.08% 3.60+1.07%" 3.20+0.63% 2.30+0.95%
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
1 7.20+1.03" 7.30+1.06™ 6.50+0.53"8 6.20+0.92"
Aroma
2 5.40+1.17° 5.4040.97° 4.60+0.70° 4.70+1.16°
3 3.30+1.06¢ 3.00+0.94¢ 3.10+0,99¢ 2.80+1.03¢
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
1 7.30+0.82° 7.20+0.92° 6.60+0.84" 6.40+1.07°
Texture
2 5.20+0.92® 6.40+0.97* 5.70+1.16%8 5.40+1.07®
3 - - - -
0 8.0+0.48° 8.0+0.48° 8.0-+0.48° 8.0+0.48°
1 6.90+0.99" 7.40+0.84" 5.8040.92"8 5.30+0.95"
Taste
2 4.70+1.06® 5.90+1.10% 4.40+0.97® 4.20+1.16°®
3 - - - -
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
Overall 1 7.00£1.05™°  7.60+0.84™  620+0.79™ 550118
acceptability 2 480+1.14%  560+1.07"  4.60+1.07® 4.30+0.82°
3 2.80+1.03¢ 2.60+1.17¢ 2.80+1.87¢ 2.70+1.16¢

“I\Means within column with different superscripts are significantly different (2<0.05).

ABMeans within row with different superscripts are significantly different (2<0.05).



3 =

>
i
oy

[ 25] &4 =& #A52 EA
(9 3D
Week at o AAEg = . R

0© of3titu = (1= =) AXMEIE] A EI| =2

0 8.90+0.32° 8.90+0.32° 8.90+0.32° 8.90+0.32°

1 7.70+.082° 7.60+0.97° 7.90+0.88" 7.90+0.74°

Appearance

2 7.60+0.97 7.60+0.97 7.50+0.97™ 7.50+0.97™

3 6.30+0.95° 7.10+0.88" 7.0040.97° 7.10+0.88°

0 8.90+0.32° 8.90+0.32° 8.90+0.32° 8.90+0.32

1 7.00+1.15° 7.20+0.92° 6.40+0.84" 7.00+1.05°

Aroma

2 6.90+0.74™ 6.00+1.05"8 5.90+1.91"® 5.70+0.82®

3 5.30+0.82® 6.70+1.16% 4.90+0.74® 4.80+1.14%®

0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°

1 6.90+0.88" 7.00+1.05° 7.10+0.99" 7.20+0.92°

Texture

2 7.00+0.82° 6.80+0.92° 7.10+1.10° 6.70+0.95

3 5.80+1.03° 6.30+1.16" 6.0040.94° 5.70+ 1.06°

0 8.90+0.32° 8.90+0.32° 8.90+0.32° 8.90+0.32

1 7,40+0.84° 7.80+1.03" 7.00+0.94° 7.50+1.08"

Taste

2 7.10+1.10° 7.30+1.16° 6.40+1.17° 6.30+0.67°

3 5.1040.88 6.40+0.97 4.80+0.63¢ 5.10+1.10%

0 8.70+0.48? 8.70+0.48? 8.70+0.48" 8.70+0.48"
Overall 1 7.10+0.82"8 7.70+1.06™ 6.70+0.95" 7.40+0.84™8
acceptability 2 730+1.25"  6.80+114"®  6.00+1.05™ 6.20+1.14
3 5.30+1.16° 6.60+0.84 5.00+0.82 5.40+0.84%

“I\Means within column with different superscripts are significantly different (2<0.05).

APMeans within row with different superscripts are significantly different (2<0.05).



4) 7Y LT
[ 26] FP4F T = A57 EA
(HFg &)
Al T E
Week at g dA =5 AHEE] AAEHE2
0T FTHE FAH])
0 8.90+0.32° 8.90+0.32° 8.90+0.32° 8.90+0.32°
1 6.50+1.18" 7.30+1.16° 7.40+0.97 6.90+0.88"
Appearance

2 6.30+1.06" 7.00+1.15° 7.00+1.15™ 7.00+1.15°
3 6.00+0.94° 6.40+1.07" 6.20+0.92¢ 5.60+1.07°
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
1 6,80+0.92" 7.00+0.82° 6.10+1.10° 6.60+1.17°

Aroma
2 6.50+1.03" 6.50+1.08" 6.20+0.79" 5.60+1.07°
3 6.50+1.08™ 5.60+0.97 4.60+1.17® 4.30+0.95%
0 8.80+0.42° 8.80+0.42° 8.80+0.42° 8.80+0.42°
1 7.70+1.06" 7.40+1.17° 7.10+0.88" 7.90+0.74°

Texture
2 7.20+1.03™ 7.10+0.99" 7.60+1.07 7.20+0.92°
3 6.60+1.17F 6.00+0.94%8  590+0.74%8 5.50+1.18®
0 8.70+0.48° 8.70+0.48" 8.70+0.48" 8.70+0.48
1 7.20+0.92"48 7.50+0.71°* 6.50+0.53"® 7.20+1.03"8

Taste
2 6.80+1.03" 6.80+0.92° 6.90+0.74" 6.40+0.70°
3 6.50+1.18" 5.90+0.99% 4.60+0.97® 4.60+0.97%®
0 8.70+0.48? 8.70+0.48? 8.70+0.48" 8.70+0.48"
bAB bA bB bAB

Overall 1 7.10+1.10 7.50+0.97 6.40+0.97 7.30+1.16

acceptability 2 6.40 0,84 6.60+0.97° 6.80-0.92° 6.40+1.17°
3 6.10+1.10% 5.30+.0.95%8 4.80+1.14® 4.60+1.17®

*Means within column with different superscripts are significantly different (2<0.05).

ABMeans within row with different superscripts are significantly different (2<0.05).
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Q) FTH} FE2F F PK-18 Ao ©E FAEEY AR T FHHS

s RAEEA ), obFAE, PK-18T 1A Alo], ), PK-189) =23y 3

g# who} Agsect.
A g7 FobA 129 B AR

e

]_

AU
2
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N
N
—
DN
e
off
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w
e
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2 AR AA

rJ

FA T

of

7F 3 - TUd 2 @99 HYS 3Y Ao w FHY
U, pH : #Y-& blender(MR5550MCA, Braun Espanola S.A, Spain)E o] &3} Zol& FH pH

meter(AB15 plus, Fischer scientific, Pittsburgh, Pennsylvania, USA)E o] &3l =431
o 3= : 39 blender(MR5550MCA, Braun Espanola S.A, Spain)E ©]-&3te] ZolE H T

AEF=A(PR-201 o, ATAGO, Japan)o. 2 =4 3}9th.

gt AALE - ZAEFS A8 bmLe S/ 20mLE 7k & 0.IN NaOH &<1o= pH 827t
2 2A3ske] 0.IN NaOH 4B mLE tartaric acidz2 $H4tste] T A SHAT

o

vl @y 0 A3 #YY EygHe FAE 3Y o E ZAstY MESE YER AT
A AE AR E 55 cme] Z7]E ZEF A=A (Color meter CR-400, Minolta, Co, Japan)&

AHg-3ka] L(lightness, M%), a(redness, A4 %), b(yellowness, M %)E 33 HHE3le] =
At & FAHS e SITE o] wf A8H EEWALS 1=96.35, a=0.17, b=1.79°] 3} }.



oh. frEld : frEld £4& A%

glucose (Junsei chem 98%), galactose (Sigma 99%), arabinose (Aldrich 99%), xylose (Aldrich
99%), fructose (Sigma 99%), mannose (Sigma 99%), sucrose (Sigma 99.5%), maltose
monohydrate (Junsei chem 99%), lactose monohydrate (Junsei chem 99%), raffinose (Sigma
99%), stachyose (Sigma 99%)9] ZEFEFES AFE3ATE AlE 10 g o S/ 90 mLs ¥
homogenizer(Ultra-Turrax T25, IKA Laboretechnik Co., Staufen, Germany)@ 30%3t 32 3}s}
I FAEE(15,000 rpm, 15B)F F FEAES At 100 mLE HE&SIATH AR FEES
0.2 xm membrane filter2 <}3}3}a] HPLC(Dionex ultimate 3000 , Thermo Dionex, USA) & &

43t

Conditions
Dionex ultimate 3000
HPLC .
(Thermo Dionex, USA / pump, autosampler, oven)
Shodex RI-101(Shodex, japan)
Detector
Sugar-pak (Waters, 300%6.5mm, USA)
Column
Oven Temp. 70C
Flow rate 0.5ml/min
Injection volume 10 L
A H71%

714 B4& 913 lactic acid sodium salt (Fluka 99%), citric acid (Showa chem 99.5%),
malic acid (Kanto chem 99%), succinic acid (Aldrich 99%), oxalic acid (Showa chem 99.5%),
fumaric acid (Showa chem 99%), VOAs mixture (AccuStandard FAMQ-004 10mM)S A}F83}4
i, #AE AR FEES FUT FHFH €T PHOE ZAGSATG AR FEES

HPLC(Dionex ultimate 3000 , Thermo Dionex, USA)Z E2A13}4 )

Conditions
HPLC Ultimate3000 (Thermo Dionex, USA)
Detector RI(ERC, RefractoMAX520, Japan), UV 210nm
Column Aminex 87H column (300x10mm, Bio-Rad, USA)
Mobile phase 0.0IN HsSOs (HoSO4 0.5N-8-<§ 3] 3}of A8/ Fluka, USA)
Oven Temnp. 40C
Flow rate 0.5ml/min
Injection volume 10 ¢ L




KR
=
o erml =S oz zAsdnh AR =ZE

23 ethanol EFFE AME3IH Y, 48 A8 FE2ELS T
o

HPLC(Dionex ultimate 3000 ,

Conditions

HPLC

Detector

Column

Mobile phase

Oven Temp.
Flow rate
Injection volume

Ultimate3000 (Thermo Dionex, USA)

RIERC, RefractoMAX520, Japan), UV 210nm

Aminex 87H column (300x10mm, Bio-Rad, USA)
0.0IN H,SO; (HzSO4 0.5N-&< 3]A3le] A&/ Fluka, USA)

40C
0.5ml/min
10 «L

7 7148 ¢ SPME ®WHE o] 83 IR A4S 20mL wiolde] & FFAES Ha
50C OvenellA 7Fg % shaking 30% 3+ % fibero] 305 S2AIZI & GCo
injection 3} t}.

Conditions

GC-MS

Detector

Column

Oven

Injector

Flow rate

Split flow

Injection SPME fiber

Injection SPME oven

Mass range
Transfer line
Ion source

GC : Thermo TRACE1310(Thermo, USA)
MS : Thermo TSQ8000(Thermo, USA)

Shodex RI-101(Shodex, japan)

DB-WAX column (Agilent 60m*0.25mm, 0.5um film thickness)

40°C (5)-15C /min-120C -2C /min- 200 (5)-10°C /min-240°C (10)
240°C

2 mL/min

50 mL/min

50/30 «m PDMS/DVB 23Ga

50C, 30min

35-350
250C
250C




. A3 =4 -

A= AL gL 2oz 43

Conditions

Electronic nose

Detector

Column

Oven

Injector

Flow rate

Mass range
Injection volume

Heracles II, Alpha MOS (Toulouse, France)
MS : Thermo TSQ8000(Thermo, USA)

2 Flame ionized detector(FID)

MTX-5/MTX-1701

40°C (5)-15C /min-120C -2°C /min- 200°C (5)-10°C /min-240°C (10)
240C

1 mL/min

35-350

1,000 L

3t BEAAE: B AdoA dojd Azt SAS program(2002)L o] &-5Fe] AR A
G F#t F9A HAES Duncane s AAWHOZ 5% FEAA FoA

A ST



A 713 AT opgatu = T2 = SR A 2T

12




TUYAEEE 129 F<F A A3 A3 ?ﬂ 3ol= g0l e oy Aoz E A
Al ZolE e A= &dth AR 6 Fod= H5o &do] Fo]l AAUR AZstE or
ZT9} o}3atu = o A PK- 18%1?4?1@} 2o 2HS HYon E3 O}ﬁAPﬂHEﬂW% 59
MAT HMo g el AFsAT. A 9dole A5 15 o]ifo] ¥ 3l o}kl =
= Mol ¢ ®o] Yttt AA 12¥oE R S0 ©Y El?il Yy 7 € ol
AA YeEbG AL ZE = AHYFRa, M 2 2HE B ALe o ?%E‘r. A 7Z-3 2]
4 7 =2 T+ ZH =2 Yelgh

. pH

[ 27] 54 259 A4 5 pH WSt

=

A= 3} A T & RN =] FEIA g+
47717 A8 o}ghakuf = S o SASb2 el
0 3.47+0.04° 3.5240.05° 3.70+0.07° 3.67+0.05
3 3.87+0.17° 3.86+0.10¢ 4.05+0.13¢ 4.09+0.17°
6 4.02+0.01° 4.04+0.01° 4.22+0.03 4.18+0.01°
9 4.23+0.01° 4.08+0.01° 4.29+0.01° 4.30+0.01°
12 4.36+0.01°% 4.2740.01% 4.39+0.01% 4.45+0.01

Means within column with different superscripts are significantly different (zK0.05).

TS =S 12UFG AT A% AF 3Qel= A 0UuT pHrt felHOR Z7hE)
AHshe] 3864002 Uehgch A% 6UolE pHAF Wol F/kshiov] 402-4228 B2 )
o4 Ee pHE BATh Ty HYTNE 459 SHAES} B2s) G AT
pHe| ®shol whe foge Mashs ARt A7 pHASE RE 2ol nhgra st
3 AZETh A 9UolE 408-43002 Uehgon s Be 374 B HYTE T
st PK-18 #el7eth A% 12901E 427-4459) pH F7h8 nQor} 7b4 v pHE nel
A FE okFANERT 7Y B pHE A dejurs
e Exol f714e Bt 3 Fo gol gyol AA3 Uof

Ya Qoka Az

HIHI
o ff

N
o o

]_
28 We AHZFRAo. pHe F7

A3 o] FAAL IAY 2=

-



[ 28] 4k 59 A% = ¥W3}
(&F4 : ° Briv)
=
A= 3}AL = T,t_‘_l‘;_}}\k = El % S
A1) A oh g4k = g o 34 2]

0 14.65+0.19° 14.70+0.20° 14.90+0.10° 14.80+0.15%
3 14.004+0.12° 14.63+0.08° 14.85+0.05° 14.60+0.12%°
6 13.33+0.04° 14.10+0.21° 14.33+0.27° 14.50+0.07°
9 13.25+0.05° 13.48+0.11° 14.20+0.05" 13.76+0.08°
12 13.53+0.04¢ 13.13+0.13¢ 14.05+0.15° 13.50+0.07¢

Means within column with different superscripts are significantly different (zK0.05).

U 22E 129 5 AREUN GRS ST A% A% 3YolE 14.00~1485 ° Brixo.®
RE Aol A gastg o folde Aol Bl AP dETolAT Fas RAT
A 6L o= 13.33~14.50 ° Brixe 2 713 ©e ZHAE HQ AL xFH9ey 713 Ao 7
e B AL ZH = HYFAT. AR 9= 13.25~14.20 ° Brixe. 2 7 &7 =2
Ae Boa de A FATh A4 1280 1313-1350 ° Brivg UEWL 4 B 2R
Aol Bl AL YETAL o] ofFAER FETF gaHE AL BT YEE 3
o wFol ofF frlael vt Aoy el Frtel sl Z7hd FE i, #3o
SAZ gaHEA nREe) F7 BEs} 274E SR At = 9E gat go] B
HeA gz a7 dojur] WEA Fo AR YEY £E ok B A A%
129 B¢ BE ATAA A%H Do FAE Y] $Rg BR ofF Fo| 7l
Jepdt s 47Ed 48 B 24 8 4ATE grTaon tgol ofganE A
Z9.



[ 29] U4 =9 AR F FALE A3
(S9): %)
iy 7427 bt = puy s e EEE:
A A717HY)
0 0.33+0.05¢ 0.34+0.05 0.32+0.05° 0.31+0.05°
3 0.48+0.05° 0.47+0.05° 0.36+0.02° 0.35+0.07™
6 0.75+0.02° 0.71+0.04% 0.47+0.03° 0.51+0.05°
9 0.62+0.03" 0.58+0.03" 0.57+0.05% 0.54+0.04°
12 0.34+0.05¢ 0.54+0.04° 0.50+0.06% 0.41+0.04°

“"Means within column with different superscripts are significantly different (<0.05).

TUHAEZEE A3, HAMNEE AHF 390
0.35~0.48% 2 RE AFFoA F7IstRom A4 6

T9o F7FE vEwt Mg 3A e AdT e QxR ool oA = T4l
o AR 9¥dle tixTet ofidE HYgTe FoHoE 4xo A E

PK-18 AHgF+ A= J7HeE Bt A 12dee =&

0.34~0.54% = YEST ABAE] Frte 1R FUHe f7]4ke] do
AT AFAAE F=o AV HHE] dojuwA FLY sF &0l 553 ¥
O & 4 Aok wEkA PK-18 M FA 2E9 STFE AAANZ



np, SHLALE
[ 30] A 229 A F STFTAE] WM}
(+9]: %)
iy 7427 bt = puy s e EEE:
A &712HY)
3 0.2340.04° 0.28+0.07° 0.2240.04° 0.19+0.07°
6 0.2640.03° 0.324+0.04° 0.25+0.06° 0.224+0.05°
9 0.60+0.05" 0.70+0.03" 0.59+0.05" 0.52+0.06"
12 0.98+0.04° 1.15+0.05° 0.94+0.06 0.87+0.03

Means within column with different superscripts are significantly different (z0.05).

SUYAEZEE 129 Bk AASHA FFHALAES A A, AH LA E FHTAE9)
A JERIA &gkour AA 99 BEE 0.52~0.70% 2 UJEFG I, AR 120 BE AlFFo
A ZEAE0] A 7Vt 0.87~1.15%° =S AES Byt A 2o =HASS
Bel A FE ol il e g 491 PK-184 g FollA 71& A& FFA2ES By
vh gy &

[ 31] U4t 259 A T &g & W)
(9 %)
=

=R Sl ALyl & 1-1;13_21- I = _]_90 2 -

477173 28T oAty = 5, 3 SASb2 el
3 4.77+0.12¢ 3.97+0.23¢ 1.66+0.21¢ 1.41+0.19¢

6 19.92+2.21° 13.65+1.53° 13.78 £1.03° 15.71+1.32°

9 34.16+2.41° 25.80+2.47° 37.08+2.02° 28.16+2.04°

12 58.90 + 3.65° 48.70+2.43° 65.80 + 3.45° 49.70+4.03

“IMeans within column with different superscripts are significantly different (£<0.05).

Q)

EEO

o 1o 8}'%1
APFE 2T
AA F7t= o] 25.0~37.08% =
) &)

5 PK-181 A gl +9oH EP

A 3YE 141-4.77%2 7+
6= 13.65-19.92%= EFTh A9
A 12Y9)= 48.70~65.800.2 7} =
272 e

[
e
i

=1

=
=
7}
A

=

2 2

o

e

! 2§ K
Moo =
T ol o
% ol o
T
o



AL A

[ 32] Ut ==9] A T A% W3
(21 %)
= _

A7) 7K FA T ofFituf = T = SR A
0 21.6340.24° 24.30+0.01° 24.20+3.08° 22.07+0.05°

3 25.35+1.21° 25.48+0.51° 26.6041.35" 26.30 42,54

L 6 26.60+0.22° 28.10+0.22° 27.82+0.11° 26.8340.39"
9 27.33+0.34° 29.83+0.20" 29.03+0.88% 27.75+3.12%

12 28.15+1.34° 31.67+0.31° 30.05+0.22° 30.50%0.07%

0 0.40+0.38" 0.45+0.05° 0.17+0.05 0.30£0.07°

3 0.4840.36" 3.2540.05 1.88+0.51¢ 0.5440.25°

a 6 0.67+0.25 4.73+0.17° 2.73+0.31° 0.83+0.18"
9 0.73+0.09" 7.52+1.21° 3.18+0.20™ 0.87+0.05"

12 3.33+0.12° 8.8240.13 3.3840.04° 2.2340.09°

0 -1.77+0.09" -2.47+0.05° -1.73+0.05" -0.73+0.05"

3 -1.36+0.05" -1.78+0.05" -0.30+0.12° -1.00+0.34"

b 6 -0.76+0.15 -0.52+0.04" 0.65+0.21° -1.23+0.04"
9 -0.75+0.17° -0.5040.08" 0.83+0.04° -1.3540.05°

12 -0.70+0.12° 0.2340.05 1.180.08° -1.42+0.47°

“"Means within column with different superscripts are significantly different (z€0.05).



SHAERE 2%t AgsUA MxE 54 FLAAE A7kl F71

4 9= 24.20~30.05, =

ZHEA T 21.63~28.15, o}Atwj= 24.30~31.67, ) W
22.07~30.062 ZE AT HEg I/ BYoer 71 A S/HEE Bl AL old
A e g FHT HEHS I5o 9= QFEAOIAM AT AAI| e =71 uwiet By
A F7hE FE Qor 53 ofgbdlse s ANl FEWA WEge] FlEny Az
Ao} ol ol EoIA HAEe ARl s Hgoz HHWA FEA I LT A4 ol A
Aoz Wiy AyzEch

AT (azHeE AF 129 29k 2H3 Ao 2T E AR 9UAE T4 Z7}3
A &7t ;qXL 12 o) 34,"—'15_7} Z7159a, olgAml e A A 39 o|TRE A Z7}E o]

3SR 38 A AUTAAE AR 1290 AN SR, ARY 5D A
# B B A0 e AgE EASAS? el P

FAZEDD A% 0dolE 2470732 SAECDIH7} T B AT ofguvE
AR TR 2 AE AYTAA SAE b AT SAEE o] mysHE s o
ek G4o] gol HYA dage & & vk 129 9 AFARA A 7Ie] S
@b ART mFoA SR ek dofn A SrEslen A% 1296 =Y



(% 3] T4 2] AF F 4T W8
(&9 : mgil)
= :
A7) 7HD) A2 ot = T2 = HEA T
0 54,115.84 96,192.74 57,154.29 91,473.56
3 51,038.11 55,051.14 56,122.75 50,075.63
Glucose 6 44,508.00 48,516.97 49,081.48 92,621.81
9 49,432.08 46,998.11 45,629.86 47,137.62
12 44,698.72 45,048.47 49,413.54 39,301.59
0 78,986.79 81,997.89 80,466.99 77,506.58
3 78,741.35 81,815.79 79,378.13 73,789.21
Fructose 6 69,369.88 71,716.99 72,327.98 76,789.85
9 73,129.83 70,796.34 68,503.59 69,765.68
12 68,440.72 67,157.12 71,256.77 56,805.88

HHA a7

Fok AR Felg

A&Rsgon AA 3Yo

=43 A3, E=(glucose) A7)t
50,075.63~56,122.75 mg/LolA A& 12¥
39,301.59~49,413.54 mg/LZ YEelgth X% 7H #ol TF¥d AIF(fructose)> A% 3

73,789.58~81,815.79 mg/LollA A7 12+ 56,805.88~67,157.12 mg/LE et 71 A
7F AA vehd AT B2 = Aok



2k 714k

(3£ 34] ztu5 A 72 PK-18 Ao W& ittt =9 A T F7]4 ¥}
(H$] : mg/L)

7= ] _ . ]
1= il & Hual } 3= T E] T
A AT ohgio) = 2 o 2R A e
0 89.66 56.45 71.56 62.54
3 129.50 36.64 44 .41 41.64
Citric
) 6 217.73 74.20 45.64 56.04
acid
9 55.72 49.58 71.47 61.84
12 47.73 47.61 59.42 46.45
0 4,266.77 3,663.93 3,563.93 3,663.93
3 3,926.84 3,539.62 3,426.11 3,571.77
Tartaric
] 6 4,257.24 3,295.10 3,473.59 3,454.82
acid
9 3,146.68 3,242.37 3,610.38 3,414.05
12 3,160.70 3,222.07 3,593.35 3,189.65
0 7.47 8.25 7.24 8.98
3 10.48 11.11 9.51 8.92
Shikimic
) 6 9.69 14.29 10.93 8.72
acid
9 9.28 11.21 10.61 9.86
12 9.51 11.30 13.73 6.46
0 14.56 6.11 18.99 23.65
3 13.63 9.61 18.74 22.73
Fumaric
) 6 15.28 19.40 22.37 20.90
acid
9 25.82 14.91 17.06 25.11
12 27.38 14.83 14.74 22.81
0 94.10 31.60 17.08 47.16
3 785.00 78.94 94.10 99.59
Acetic
) 6 2,457.12 96.81 127.07 300.84
acid
9 558.78 207.19 1,095.07 817.13
12 64.75 346.60 1,006.81 307.26




SUAMEZEE 129 & AAIHEA {74 A3 éﬂr T AHcitric acid), 24 4Htartaric
2 gk A(shikimic acid), SEvl=24Hfumaric acid), Z4Hacetic acid) S°] A&HAUTh *E
714k FH50 2 AHA 7|3l whel A VF oo UERTeE AR 6Y ol F

o F8
AL, BN Aol T 3Y ol THE 2EH BadHes, LY AL AelT
A% 12URE e FaE By, 7Y A= HUTE AZ /1L FL ASHOR
stk ey FA4e] Zage YxTE ASiE A AolE molx gtk Lely
ERI

HzTFo A A 6dol A F7FES] AR 3] 785.00 mg/LellA A& 6del
m

2,457.12 mg/L2 AA F7t=E Ao 242 ¢3S HEVF Ad F AAHE /U4 eE gz
A ARAE A 690 A FAEYY AL 2AREH 4140 FAR ol A

“

[ 35] ZtuF A 72 PK-18 Aol wg it 259 AR T ogE ¥t

= _

-2 §]— = J—?_Eé.}_ Ol- 3 E ,J_.Fél A RL

A1) A T o} ) = 22 o) 2R A el

0 755.59 821.72 823.56 756.99

3 1,853.97 2,558.25 3,466.11 2,431.39

6 3,090.57 5,692.63 5,216.38 3,499.44

9 3,979.20 8,231.81 4,738.25 4,494.12

12 3,911.73 9,340.96 4,807.01 3,566.87
TUAEEE 129 & AASIHA g dFS A 2, dEE FHFS AH 3Y ol F
FE A% F7bete ti&T+ 755.59~3,979.20 g/LE A 9Y7A = A FUMe R A%
12del= ZAsAY. ol HEFAAE A 99 o]lFos= &dF o] BEalH7] AFSHA =
chrarh dojur] AFsttar AzE }%“ o A= 821.72~9,340.96 mg/Lo= A%
129 B9t ALEFHo R dFgo] HAHFHEA BE AT 71 Gzl IA F7HE

ATh wEA ol s ISR EE Eshed 89 g Fesiga AygE
Baba e At da&dhako] 823.56~4,807.01 mg/LE A 129 F¢F AL ZUsg9 o
dze AR AA Z74A FUTH TW HE AT 756.99-3,566.87 mg/lLE AA7|E
wet 7 deE e FUH7F AA UEgen BE AFFA 129 T 24 A
AetAs W 229 AAZAVHE AT F A AT AdE.



7} AR =

215 205%

STUHAEZEE 129 ¢ ARstEA AARZE FAE ¥ W3E AT 23, PClaA=
o =72} Aol e FAE #ol Fo BTl AU ot =of PK-183 =1

stlom 7HE W olFe ¥ AP b E AYTE AR 3L 0.59 fR|A AA
9ol -11 77ko] s gFo s ojFsint. F WAR M B & W
= B = HETE AR 3dode -19] AAAM AR 126+ 459 olF& HAH
webA AgstHA B 84 Fede B AP T ol A EdA JHE 8ol YE
Tk ols dE&o] ol = Tp ol AAHEEA FEAdELe] M Bel SUHE AL

= 2l s}
o o Utk ARV WeAE Aol AVHA FHE 29| WHFOE o] F
3 9



(3 36] =4t £=2] AA

f
o
oot
N
ox
A
i
o

(T9 : Area %)

AT o}g4v) = g4 s= SYHYE
0 3 6 9 12 3 6 9 12 3 6 9 12 3 6 9 12

ethyl acetate | 4.32 | 7.66 | 458 | 568 | 592 | 980 | 6.95 | 6.49 | 428 | 6.32 | 1048 | 7.68 | 6.38 .86 4.15 1.87 1.56

Ethyl_(E)-2-
octenoate

199 | 161 | 252 | 320 | 4.05 | 221 | 360 | 3.14 | 3.70 | 233 | 297 | 413 | 4.16 13.65 15.21 14.99 16.55

Methyl_salicy
late 0.07 | 12.07 | 10.01 | 5.67 | 698 | 7.57 | 950 | 855 | 7.38 | 533 | 254 | 141 | 5.54 4.42 4.58 3.89 4.48

Ethyl_3-phe
nylpropionat | 2.68 145 | 14.02 | 10.21 | 6.07 | 144 | 521 | 538 | 507 | 3.93 | 826 | 13.46 | 9.01 2.72 3.79 3.72 3.57
e

Ethyl_trans-
2-cis-4-deca | 3.87 | 4.53 5.34 6.97 7.25 4.18 5.21 4.86 6.30 7.36 5.82 8.07 6.99 5.17 5.32 5.32 7.46

dienoate

ethanol 2.90 1.64 441 7.86 6.86 3.64 852 | 10.54 | 1890 | 5.98 4.20 2.95 4.12 5.18 4.21 3.15 4.94
1-Butanol,_3

“methyl- 14.05 | 5.91 4.53 6.79 6.08 5.39 6.17 6.55 6.37 | 11.99 | 9.63 5.57 5.39 1.86 1.62 0.97 1.13

4-Terpineol 153 | 1.00 | 1.20 | 6.30 | 159 | 097 | 6.70 | 1398 | 391 | 1245 | 798 | 7.71 | 138 6.95 8.50 8.49 9.33

1-Nonanol 434 | 945 | 971 | 997 | 748 | 6.24 | 6.89 | 417 | 478 | 7.37 | 478 | 9.00 | 6.02 4.35 2.17 1.56 172

1-Dodecanol | 3.37 | 806 | 648 | 649 | 610 | 484 | 3.71 | 513 | 642 | 646 | 639 | 8.66 | 7.10 7.38 431 4.89 4.22

Phenylethyl_
Alcohol

431 | 896 | 6.8 | 930 | 918 | 880 | 7.40 | 691 | 656 | 5.81 | 498 | 5355 | 5.63 3.46 2.23 2.07 2.00

Butanoic_aci
d,_3-methyl- | 0.59 457 | 12.78 | 12.46 | 11.88 | 2.37 1.77 1.90 1.29 4.16 | 11.17 | 14.37 | 17.82 0.40 0.61 0.90 0.97
,_ethyl_ester




2-Butenoic_a
cid,_ethyl_es
ter

2.12

8.44

4.63

3.89

2.21

22.91

15.33

10.16

6.79

4.72

4.10

4.88

3.88

2.20

1.32

1.58

0.86

Hexanoic_aci
d,_ethyl_este
r

10.64

6.15

8.66

6.85

9.87

.60

5.76

4.77

2.09

4.09

7.05

8.52

11.17

1.53

1.35

1.54

1.37

2-Hexenoic_
acid,_ethyl_e
ster

10.83

6.41

2.21

9.39

11.45

7.59

7.12

6.70

8.46

9.54

3.76

.03

2.58

3.29

0.85

1.25

1.55

Butanoic_aci
d,_3-hydroxy
-,_ethyl_este
r

2.15

7.40

7.64

9.29

8.20

8.66

8.51

8.25

9.09

4.73

9.58

4.82

4.51

3.61

2.65

2.57

2.33

Propanoic_ac
id,_2-(ethylth
io)-,_ethyl_e
ster

1.13

9.83

11.15

13.06

15.96

3.99

9.15

3.19

2.90

5.79

7.51

7.35

6.82

2.50

1.70

1.49

0.49

Decanoic_aci
d,_ethyl_este
r

15.74

3.65

3.48

6.70

6.58

3.65

4.16

3.06

4.99

4.39

4.34

5.43

4.07

7.41

8.75

8.12

0.47

Benzoic_acid,
_ethyl_ester

7.17

.00

4.70

4.90

.02

0.23

.68

3.94

3.80

2.15

6.04

7.87

7.40

6.87

6.36

9.62

9.24

Benzeneaceti
c_acid,_ethyl
_ester

0.96

12.81

22.68

13.43

13.50

2.48

3.08

2.59

2.55

2.54

4.30

7.69

8.42

0.90

0.63

0.66

0.77

Acetic_acid,_
2-phenylethy
]_ester

45.63

4.53

4.24

5.22

5.41

2.97

2.26

1.55

1.78

6.57

2.45

8.20

3.00

1.68

1.63

2.09

0.79

2,4-Decadien
oic_acid,_eth
yl_ester

7.87

3.05

4.64

9.50

8.00

2.46

4.09

4.15

6.08

7.69

2.99

12.35

6.95

3.17

3.62

441

2.98

Dodecanoic_

13.26

1.69

3.06

2.39

7.62

1.94

2.71

5.77

6.99

4.18

3.53

2.91

3.85

10.32

10.65

7.51

.60




acid,_ethyl_e
ster

2-Propenoic_
acid,_3-phen
yl-,_ethyl_es
ter

0.48

0.98

17.96

11.33

6.99

1.06

8.09

2.73

1.95

2.09

9.49

14.01

12.66

1.53

1.20

0.93

0.53

mesifuranne

412

10.59

10.24

9.24

10.81

5.07

4.01

2.95

3.17

5.72

411

4.71

5.04

5.76

4.85

4.66

4.96

THYMYL_ME
THYL_ETHE
R

0.02

0.67

0.78

1.10

1.03

1.60

2.98

2.08

2.95

7.12

11.05

11.76

11.77

8.98

11.47

10.42

14.22

Caryophyllen
e

1.43

0.96

5.95

7.76

9.12

0.91

3.12

5.86

10.96

2.61

3.93

9.28

10.56

3.52

6.98

7.96

9.09

(BE)- p -Fame
sene

7.17

5.00

4.70

4.90

5.02

5.23

.68

3.94

3.80

9.15

6.04

7.87

7.40

6.87

6.36

9.62

5.24

Thymol

0.05

0.17

0.13

0.17

0.20

0.63

2.35

1.52

2.51

7.22

9.54

9.06

8.13

12.22

15.26

14.95

15.90

Benzene,_1,2
,3-trimethox
y-5-(2-prope
nyD-

0.58

12.36

10.34

12.18

8.51

2.80

3.58

3.20

3.30

1041

9.35

8.17

6.43

1.26

1.85

2.66

3.03

2-tert-Butyl-
4-isopropyl-5
-methylphen
ol

0.46

3.20

4.32

8.95

3.90

2.78

4.95

13.75

16.86

2.16

2.15

6.77

0.14

2.11

2.60

8.10

7.21




TUHAEZEE 129 &< AFsHA FrIEEe] WstE SAHI A, dxFolAs A7l
3 o7 ol 7&1%3% ethyl acetatevvl aldehyde®} esters 2| 7|4 Eo] A
A RE & ethanols9] ¢3-&o] F7teton ofFiae A
z7) = xT< Tr/\}o}ﬂ] ethyl acetateZ H|£3+ aldehyde?} ester7} @toul A
7kt A ethanole] A F7HE A ol Eol A= dxF ot HdE2A 4
+<21 Thymol3} 2-tert-Butyl-4-isopropyl-5-methylphenole] Ad&o] F7}= Aot PK-183| = A&
T BF A Ethyl_(E)-2-octenoate A &-o] Z7}3t9 0™ ethanold] e IA Z715A &9
o FasiAlel FFAdEe  THYMYL_METHYL_ETHER¥ Thymole] A3o] the A Tto
Hst FA 7=tk kA PK-1891 & A FolA = t& Aol Hlste z=9 A%
T =4S AIANE F Ae FHAEY FU7HE st gE A@ Tl v ARTEE A
AN = Jde= 237t Aot A4

() AXE 24 A2 2@ FA44

1= FA1A=

of 3= 1= 7] 28} %%
A9 BE AFAA w2 s 7 Iz
83 13 AR Tsla gAko|Eo] By}
go] Holuar 100% Hxwtk A-gs) 8744 %é MEP Tﬂo}”ﬂ FEs) Y w9
A% F A B 71RERE Sofl ASHT Qe BEs AU,

- EETY 71X ERET Zo] HEEo] aTEE A Ase FAA et vl o] (viscose rayon)
oF 40:609] HI&E T3l 7lgstal wgte] S o] gl ~AF ol A(spunlace) FHOE YRS
YA o2 wHAA AzHAY, ETdaHZS Fols Hstd AvE BQog AzxHAY, =
7HEet A3 FEdHEE a9 dﬂxﬂe o] g3t oo} Ho|Este] ARHAY, e Hx
el E& 7kt G EER)st Az

0 o

- Yol FHOIR AEFRE BASI] AR A5E AWshe Ao 2A, tFle] shsdtn T
3OS 2S5 glom HIAS AGHA 2] dEe] WY Fol $5F

- 47 AzPHoE AxD BelF ANEEe 230] WA ob B AT} g T B
o} ge UREHo] FEH] £F7L HaAY] A3, o) Asle] FARYIL ofHT ASH Bl
o2 Hlgol W§- ol Y1H ST AT BHLW sFsAo] wom FYURUOD 1FH WA

7} o1} BEgo] Be Wil 9g.

- SRl ) U5 A0 & ol thol BEI, UeE: 44 Sl B, Sjol, s,
A7, A, P84 vhad W, EmE oeg o) AR F-8300 AHgE 5 glov, SR el 7t
T A A Ai7t 2H019HA GES so] PAol2HE SR MEL B o] HEHL 2

sl 87 FolE AasE 4 s A8 AAE AzSAAY.

- Em 9 gAAeel e ARE WA A4 AR B o) ofe w4 24 B4l el 7}

F5 27o] )¢ AUHALE olojAE B WY Fo| sl HiLe] UG FYORR RO
Zo X

|
| Fsste] S5 FBHOE WA AR} AT B FHER A4S Hashn 9



aAfQl BxE FAETORE Vst 84 3 # OME‘r 58, d5 B o] perste] A=

& Egto] g7, obold, mkxz, 71A9], A,

A 28ES 2AFA wet goloje} HPEOM 27 223 3 WSS tEA sl fste] HA
1, ASH AT SHED o 2o 120-140TC oA ExEsid, 7 AR ALES Z7AA
VAS

S

o

- Aed = oo wt dit ZejdlzHER tiAE —/F S’} U% AeHd T oAl <
2ol =HE ARS8 A oIFAl A, AR, TR, B & &2 AdEE vl

e ABHE B oS
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(19 22] Bzo] thofsh Alo]=

- ARl sk gl AE RAAEE] A Aot 27 thpe] ol HAe] EE B Aolzo] T
Holllol A4 9 AEE Fo) BEol DI Aol 28 FHx HAo) HAE FUHLAT
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A ) AV A A Qe FFos MY L4 YEinhlold shEA
sahs sgAe] Feivk )

- WEEAQA TP BelE) A7) A FE AES WA A3 14 T3 SgAE D95
& wol 27 TS
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AEXCS 2
A AENS LY FYUF

mPtHT=2 el Solal
SHETI =X

Tail Sealer & Accumulator

(29 25] ti<AllA]

Core Winder (X 2:53)

He Ao Fpol(Aspergillus niger ATCC 9642) 73
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