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(Model THH-020, Bl 331531414, A-2)& A3l S
o 2S5 130, 140, 150 2 160°ColA 10, 20, 30 2
0B 02 dIdH Bed dFAXAZ AZFAY 100
g ¥l 20 mpme] £E2 =3& JAATHAN FS*
g3tk Heex Hale £1°C oy o H3A
£ 3 X7 2 & laboratory mill(Model 4, Arthur H. Thomas,
PA, USA)Z 20 mesh ©|3}2 E3l 24§ A|5Z A}
&3t

ACk
oft
ot
ofd

2 A& Fig. 13} 2] A& 3 goll 80% meth-
anol 100 mL-& 7}3ke] 80°C =&-4toll BF P02 241 7H4
0}04 rotary evaporator® 80°Co]&tol A 7+
2 50 mLoll €3JA]7] & diethyl ether
& v‘i“Q °}°1 GAXZ T F£FE $E3} n-butanol 2
23] 2 ¥ 33t butanolF & AAXNY & F£F & 535
3} 1 50% methanol 5 mLol| =< 0.45 pm membrane filter
{(millipore) 2 &3} & HPLC(Waters 600, USA)E &4
3tk 2 B4 F2ANA columne lichrosorb NHz(Merck
Co., 51m, 25X 0.4 cm 1.D) € A}2 3} 1, mobile phase}
flow rate= acetonitrile/water(80:20; v/v)$} 1.5 mL/min
2 39 .o, chart speed®t detectore 0.5 cm$} RI-410
Differential refractometerdt %3, attenuation®} injection
volume& X649 20 pL2 B3 cH(15).

w
ot
o
. e
H 2
L

welotol oAt
frelotr =ity 4
mL 75% ethanol&

#F2 Fig. 29} #o] A& 5 g 50
27}3le homogenizerZ 23] & 4

Sample Powder (3 g)

MeOH Extract

AR F 2 AL AdeST IS NELS A
& F FFF BmlE 7Hete] §818 9 10 mLE 3o
ol

SSA(G-sulfosalycilic acid) 50 mL/mLE& 3713l A&
A 3087 A S o2 442 E $ 0.22 im membrane
filter2 o3ste] I o3 ofn| it AFE A 7] (Phar-
macia Biochrom. 20 USA)E 2434t 1 B4z79
A column® ultrapac 11 cation exchange resin(11 im=*2
m)E AME3IH T, flow rate®} buffere ninhydrin 25
mL/hr¢} pH 3.0~10022 3l¥Ye™, column temp.9+
reaction temp.& Z+7} 46°C¢} 88°CE, analysis time-e 44
min® 2 A3 H16).

Zojo| A

FeAgs 2AY Folu|et E4L AR
250 mg& A F3+d ampouled] ¥-& $ 6 N HCI 10 mLE
Vet Aa b2 FAANZ FH A3 28 &
110+1°Coll A 22413t 7hr 288 th, 2% 53 5 pH
2.29] sodium citrate buffer 3 mLo] €313 % 0.2 pm
(millipore filter) 2 « #3t3ith o 1 mL& Hste] vz
THAIA ofvH| =

O ES

activation #] 7] sep pak Cis cartridgeS
2+ Z}E” 71§ o] &3t frglohv

254517
2ot 9 pE
salg

Fexdd mE AAYY /28 24 2 FFS
HPLCZ #4113 Z3%+ Table 13} 2t} &2 E 544

<« Extracted with 100 mL of 80% MeOH
at 80°C for 2 hr, 3 times

<« Evaporated below 80°C in vaccuum
<« Dissolved in 50 mL of distilled water
«— Defatted with 50 mL of diethyl ether

Ether layer

Aqueous layer
«— Extracted with 50 mL of distilled
water saturated n-butanol (2 times)

BuOH layer

Aqueous layer

«— Evaporated below 50°C in vacuum

< Dissolved in 5 mL 50% MeOH

<« Filtrated with 0.45 um membrane
filter

Analysis

Fig. 1. Fiow chart for determination of free sugars in chicory roots roasted at different conditions.
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Sample 5 g

«— 50 mL of 75% ethanol
«— Homogenize (2 times)
< Centrifuge (3,000Xg, 20 min)

[
Supernatant

Residue

< 20 mL of 75% ethanol
Centrifuge (3,000Xg, 20 min)

Super‘natant

< Evaporator

Take 10 mL

Supernatant

Injection

Mess up to 25 mL with D.W

« Add SSA 50 mg/l mL
Stand at room temp. for 30 min
Centrifuge (3,000xg, 20 min)

Prefiltration (0.22 pm)

Fig. 2. Flow chart for determination of free amino acids of chicory roots roasted at different conditions.

Table 1. Changes in the content of free sugars in chicory
roots roasted at different conditions (Unit: %, Dry basis)

Roastnolg I_%oastmg Glucose Fructose Sucrose Total
temp. (°C) time (min)

Unroasted 053 0.81 478 6.12
10 051 0.84 4.76 6.11

130 20 0.48 0.82 473 6.03
30 042 0.72 452 566

40 0.40 0.70 4.10 5.20

10 0.50 0.80 463 5.93

140 20 046 0.75 442 563
30 0.40 0.71 407 518

40 0.38 0.60 384 482

10 042 0.74 437 5.53

150 20 0.38 062 3.86 436
30 0.31 0.54 3.20 405

40 0.29 047 287 363

10 0.36 0.68 3.10 414

160 20 031 0.58 267 356
30 0.25 0.40 242 307

40 0.20 0.35 2.21 2.76

e A7 HeAANA HAEH 78192 fructose,
glucose, sucroseE & & & A on, BEA & 34
e A ANME sucrose7t 478%2 71 Bgtoni,
fructose”} 0.81%, glucose”} 0.53% 9] & £=o] AL} o] &

FE T HS2EY ATte] ZAAFE i A
el len 130°C, 108 = fructose’t 47t =
=4 ol fructose”} maillard ¥F<S 712 =

Xor A8 %9 inulin, sucrose o] &
fructose’t ol MAH 7| o2 FAHHY, £
Z7Vet 1 HeAI7ke] AojASE [ dEFE B9
=4, 160°C, 4059l 4= glucose?} 0.20%, fructose”} 0.35%,
sucroseZ} 2.21% & vhebytcl,

Choi(18)= HS-X1AH &AM sucrose 9.87%, fructose
3.25%, glucose 0.48% -3} Jokal B 323t 28, Kim
5192 E& A /TS £4% A3 xylosert
0.87%, sucrose 0.84%, fructose 0.62%% H il 3}H=H
E Ao dioe Aol Az Jelyth

A F B £ rr) FolA EE Aol 24
AAr-E 8939 glucoses} fructosed] 74 S0 A
UEelon, ol BYAZTEL olu:=FFEEH A
maillard ¥-3 7|42 27 #4959 £2He Ao2 F
Add @A G sucroseE BTt EE4E 7
2 A7 24 Jehde AL dR3d 98] glucosidic
bond7} 7t e E o] &9 glucoses} fructoseZ A
&= o} maillard ¥-8-o #A3le 2EEAS & 5&
Ad3le A2 FPE20-22). olE FHZF-E F7/I)
e} maillard ¥3-2) $E7F G2 A YEVT, dwF o
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& D-ribose, D-xylose 5 pentoses”} 23} g £
7} 743 w29, 2 th$ hexoses, sucrose A4 E 245}
WS F dozigm gR UtH22-24).

E23AYF ey & % wslo AEE L Fig. 3%
2o} 130°C, 408 A 27)4) vls) A& &) 84.97%
o)l e 140°C, 4084 = 78.76%, 150°C, 408N A=
59.31%, 160°C, 4029 451092 2 VeV T Seog(22)
S ARYE HLAYNHE b FHABY FFo] =7
YEF 549%9 4 200°C 308 £-&-A23t9S w 0.98%
2 ok 179% ZE3 ey, Kim(23)& vE 28 E 180°C
oA GEFL B3NN E W FRelF FFo] &7
Z&T 1.43%00 A 0.35%2 oF 24% #E s R
gr B 4864 Ae 80N 2 FF9] fegol
FEse AoZ UEKh

Felofaj i

28 2038 A8 fFejohvinst 24 2 FFE E
A8l A3 Table 29 2t} phosphoethanolamine- Hl
23182 ¥ AFY & Aoy, BEAsA gL
fejotuliatel 322 arginine®] 504.49 mg% 2 7H &
oem 1 oL asparagine®] 500.78 mg%, glutamine®)
243.66 mg%, ghitamic acidel 97.82 mg2%, valine®] 72.11
mg%, serine®] 55.80%, threonine®] 50.12 mg%, iso~
leucine?! 38.83 mg% 5 £o =2 §iFo] Wokow, gly-
cine®| 5.78 mg%, orithine®} 4.38 mg%E 73 At
olE fraoluliitEe} 2HY RE2E 0} Ao e
2 AEE By, 130°C, 408 AN BeAesia gk
%7) & vlg} ZEE 0] 50% o} 8t I A& B leucine
& 2343 L4340, glutamine©] 24.65 mg%, his-
tidine®] 2.31 mg%. serine©} 13.11 mg%, glutamic acid”}
28.40 mg%, asparagine®] 162.17 mg%, lysine®] 6.78%,
phosphoethanolamine ©] 9.70% 2 % 8501, 140°C, 40%
ol &} AELR o] 20% ©13}F2 AL leucineo] 0 mg%, his-

Content(%)

Temp(°C)

Time(min)

Fig. 3. Destruction of free sugars {total amount) in chicory
roots roasted at differnt conditions.
(as remaining % of unroasted chicory roots).

tidine®! 0.12 mg%, glutamine®} 9.46 mg%, lysine®] 1.05
mg%, glutamic acid’b 11.89 mg%, asparagine©] 67.14
mg%, threonine®} 6.55 mg%, serine®} 10.70 mg%Z 8%
ol itk 150°CAl A 308N A= leucine ™ lysineo] 73]
2HE oY, 408G AEE] 10% o3t AL leu-
cine, lycine®] Z+2Z} 0%, histidineo} 0.17 mg%, glutamine
o] 257 mg%, asparagine®} 14.01 mg%, threonine®] 2.41
mg%, glutamic acid’} 558 mg%, valine©] 6.97 mg%, ci-
trulline©} 1.99 mg% 2 9&ol9, 160°Coll M 208l A& leu-
cine, lysine, histidine 5 3%, 3029 A& glutamic acid,
proline, citrulline & 6%°] ¢#3] LAY, 402
e 18% 9] § & o}u) 4% ornithine, threonine$) 3Z g
AZFIHPI, YA 14T gHo] 243 Hch feotn
eAtel 2859 445 E €A1 leucine, lysine, histidine,
glutamic acid, proline, citrulline $°] £&-2%7} $o1 4
31 Aol ZAoj Aol uhe} At Whe] dof whon ofnjie
] F5o o HaAsHE ARV UES ¢+ A%
ol# 3 frElotn e Tl A peptideRr, T4 o4,
Fel 3T R maillard W& =7t 20, 897 F A5
W3-8} maillard §H-8S oA 2 EAA 7] JEE
e E4e vehdtin 53 53 Yok21-23).

2&A 2T FeEotv At Hd3 wiste &2 &2 Fig.
49} 2ok B s 2 Al HlE 130°Cel A 40%
A= 40.78%, 140°Cell A 408-¢] A &= 15.02%, 150°Cell Al
40E- M= 11.02%, 160°Col A 408G E 0.25% 2 B
LE o} Aol ¥&4E FHSA dAad < ¢ F

= A i
Adow, ofHF FHeoluleile] Z Ahe

frejotn]
xAko] B&ew ol AjZbe] wet maillard WHg V)RR A
A ALde Ao FHE

Zojo] i
XA EgxAE Folujxity HHRE A 2
B Table 37 21}, aspartic acid® vIE 3+ 185 9] ofn)

Contents(%)

Temp.(°C)

Time({min)

Fig. 4. Destruction of free aminio acids (total amount) in
chicory raoots roasted at different conditions.
(as remaining % of unroasted chicory root).
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Content(%)

130
140

150 Temp(°C)

Time(min)

Fig. 5. Destruction of total amino acids (total amount) in
chicory roots roasted at different conditions.
(as remaining % of unroasted chicory root).

=ANS B2 AT 5 don, HEAEE A 2 XA
2] 9] ofu| At ZA L arginine®] 676.7 mghE F &l o}u]
ot sl AR 7h Bker, 11 ghgo] glutamic
acid7} 583.9 mg%, aspartic acid’} 319.2 mg%, proline
297.4 mg%, threonine©)] 154.2 mg%, alanine®] 142.5 mg%
o] o7 Fako] Zgkon cystineo] 27.8 mg%, methi-
onine®] 12.3 mg% & g&ol AA Uttt o|& Folv|
=4 A AR E B9 130°C, 4089 A= methionine©]
5.8 mg%, arginine®| 352.7 mg%, lysine®] 79.1 mg%, iso-
leucine®] 42.4 mg%, threonine®) 101.3 mg% < o2 &
L& 2488 Vel e 140°C, 0N = vz 7R 2
methionine®] 4.7 mg%, arginine®] 261.0 mg%, lysine?]
56.7 mg%, isoleucine®] 37.5 mg%, threonine®) 80.6 mg%,
150°CoAl M= ¥l5e%t Ao 2 Jebteh 160°C, 4084
E arginine®] 1089 mg% = 744 4 A w7} &4 Vet
o}, AA ofm|iite] FHEE E of feolv| =it} 7
& A=t wi$ HA vEst

oA EYF Fotveite] £8% ¥slE Fig. 59 2t
130°C, 40%- = ESA & 314 & AR FHES 9
7361%, 140°C+ 65.45%, 150°CE 60.22%, 160°CE 54.84%
2 feotu = AR 24 AEr 8 A e
o} mrebA, Bo-F A Y frElobrnite] Fopr it
Boh A S92 4380 J3)A mailliard ¥+
Fofsts Ao R AZrdnh o3 AFe & dFA9
Ao 22 Ao E JEHTH22).

2 9

BexAd mep XAY f FEFEE FA T
X+ sucrose 4.78%, fructose 0.81% = glucose 0.53%9]
<t FLE7t ek FeAlRte] ZojHSE A
8+ 160°C 408 -3 A & Fol A= sucrose 2.21%, fruc-

tose 0.35% 2 glucose 0.20% & A 3G JHFo 2=
oF 45.10% &3}, o v = 4b e 18F0] B HU, O
= frejolu At gL arginine©] 504.49 mg%, aspar-
agine®] 500.78 mg%, glutamic acid”} 97.82 mg%-°| 3132
Folm) =2t & arginine©) 676.7 mg%, glutamic acid
7} 583.9 mg%, aspartic acid”} 319.2 mg%, proline®] 297.4
mg%E & A vt 54 YeEt E3E0t 5

748ta HEAIZke] DA A E ofpv| 4o FHEke 7HAE)
A3, L BEE G2 A JeEtRY. dAgFe R B {8
ol :=Ake] AL B P E 17286 mg%ol AW A
0] 160°C 408 &) Foll M 4.37 mg% = 2 0.25% 7 Z&E &}
Az, Fobricatel A9 F-A ol A 3159.4 mg%el A
A Ao] 160°C 40 HaA e TFAM T 17325 mg%ol At
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