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Table 1. Effect of direct and indirect roasted methods on the quality of non-forcing
chicory root.

** RERNR R B R YA wmE > B HE AT

B () (43) (%) Color Organoleptic evaluation
Treatment T2mp. roasted Time Dry Weight EFR fE @k

' (C) (minute) (%) L a b Flaver Color Taste
EHEs 165 30 24.2 44.6 6.3 17.8 3.2 4.7 4.1
Direct roasted 165 40 - 22.5 39.3 5.8 18.6 5.7 5.9 5.6
Gkl 165 50 14.7 38.4 5.2 19.1 6.5 7.3 7.1
Indirect roasted 165 30 15.3 34,1 3.7 18.4 7.8 8.2 7.9

*: L:1ightness, a,b: Hue, +a: Redness, —a: Blueness, +b: Yellowness, —b: Greeness.
**: The chicory drink for organoleptic evaluation contains 3.0% roasted chicory root,
and its total solid contents is adjusted to be 9° Brix.
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Table 2. Effects of different temperatures and time treatment on the quality of the
roasted chicory root.

BE S YR gEb- -4 e BREMTFEE > R
(%) () (%) Color* Organoleptic evaluation Caffeine
Temp. Time Dry weight pH ER as B

('C) (minute) (%) L a b Flavor Color Taste (ppm)
150 30 17.1 59.72 2.81 19.23 4.47 4.4 4.9 5.6 0.917
150 40 16.3 54.85 2.32 19.47 4.62 5.6 6.8 6.8 -
150 50 15.8 25.84 1.22 9.29 4.74 6.1 7.6 7.2 -
165 30 15.3 34.12 3.71 14.21 4.55 7.8 8.2 7.9 2.899
165 40 14.7 31.00 3.56 13.68 4.86 7.1 8.1 6.9 —_
165 50 14.2 30.54 2.98 13.08 4.88 6.5 7.4 6.5 -
180 30 14.9 19.7 1.32 4.69 4.76 6.4 5.1 6.7 5.852
180 40 13.6 17.3 1.11 2.72 4.82 5.1 5.4 5.4 -
180 50 13.2 16.2 0.99 2.41 4.92 4.3 4.8 5.2 -

*:L:1ightness, a,b: Hue, + a:Redness, —a:Blueness, +b:Yellowness, —b:Greeness.
**:The chicory drink for organoleptic evaluation contains 3.0 % roasted chicory root,
and its total solid contents is adjusted to be 9° Brix.
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Table 3. Effect of different roasted temperatures on volatile components of the.
roasted chicory root.

e e A 5% BB ER2E (30 minutes) T e A 5% REEEREE (30 minutes)
Temperature Temperature
No. of peak 150°C 165C 180°C No. of peak 150C 165C 180°C

Lrxx 2406.8%*  3874.8  1072.0 33 16.9 3.2 6.8
3 10.0 4.6 6.5 - 35 10.5 18.6 12.9
3-1 - 10.4 3.2 36 7.4 6.5 12.7
4 27.5 73.6  20.2 37 4.2 17.9 -
5 15.8 65.5  12.7 38 7.0 8.3 -
6 138.5 2.6 25.8 39 167.4  410.2  520.8
7 18.9 1.1 4.8 40 18.0 4.5 11.6
7-1 - 6.9 8.5 41 17.8  22.9 -
8 14.5 3.9 7.3 42 5.6 5.8 -
8-1 - 1.3 66.2 42-1 - 15.6 -
9 26.3 8.0 6.0 43 245.4  98.1 87.5
10 25.8 - - 44 9.1 6.2 17.9
11 4.7 - - 45 20.5 - -
12 4.0 - - 45-1 v - 6.3 -
13 5.1 - - 46 458.0  332.3  244.9
14* 315.3 315.5  91.0 46-1 - - 7.4
15 10.5 11.9 - 46-2 - - 13.2
16 15.5 6.0 8.1 47 340.4 13.3  173.5
17 229.4 57.2  315.3 47-1 - - 1211
18 78.5 11.0 14.4 48 235.3  173.5  164.2
19 414.7 105.9  72.0 49 42.0 9.5 4.0
20 281.0 83.3  69.2 50 12.2 - 9.4
21 3.7 - - - 51 1.4 -
22 8.6 5.7 - 52 20,9 21.6 18.4
23 51.1 41.9 8.2 53 9.8 10. -
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57
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10.1 - -
15.3 19.3 -
126.2 172.3 78.4
7.1 17.4 16.1
13.8 10.6 11.2
- 7.6 12.8

- 27.6 50.8
8.4 - -
0.7 - -

*: Internal standard (0.0473 g dodecane/per ml).
**: Quantity as internal standard.
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: Solvent response.
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Table 4. Effect of different roasted temperatures on the kinds and the contents of
volatile components of the roasted chicory root.
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Fig.1. Gas chromatogram of volatile components of the roasted chicory root.
GC condition: Column : 50 mx 0.32 mm id. OP WAX 52 CB
Carrier gas : He(16 psi.)
Temp. program: 50°C, 5 min; progression, 2.0°C/min to 150°C.
Temp. of injector and detector : 2507C.
Detector : FID.
Internal standard : 0.0473 g/100 m1 dodecane.
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43

HH B R (30 minutes)
Temperature

Items 150C 165C 180C
da=g2r-¢ 57 51 43
No.of compounds

CREZERRS 12 1 3
No. of specific compounds

ERUEMSER 4402, 9%* 3035.5%* 2637 .2%%
Quantity of flavor

**: Quantity as internal standard (0.0473 g dodecane/per ml).
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Fig.2. The dehydration curve of forcing and non-forcing roots of chicory at 607C.

2.EYE
HEEYRI 60C i » HEHCMEBERARRET (R) R REFEEMTRIEE
(15.7 %)EHREALRESE (K11.2 )ES » HERECTFEER TREWERGBILLTES 2
BB LYRBD o
3.mgESR
RABRRECEEEZNYES RF0.690ppm » MR BEFEELMG TR MRS R
RIF2.954ppm » HEHIRUAINC RS » HAFTERARLCRERFEEM TR EERRWBE(LHEE
o R TIRF R s TREREXEMBYE » LMWERE S L8 o
4.0
LI165C » 30 MM HFHEM TR » RANBEIVH EERANM TREW S GORER » #
AERAZHOER » BB E RN TR REE QBB (L EEK) » HAT
BEEE(RL)  AEBREHEER
5. EREMTF ¢
HERTMTRER (RE) » MR CREEEREZERER S, 68 » HETLUSBIRES
ERMAE » EERASEEZHEE » LB E-POBRRBRREE o



(8) BEERERKRSHEEE B 60

RA > WCEHERKCE B S E T REBURRE 2 8

Table 5. The quality comparison of the forcing and non-forcing roots of chicory.

242 ZYE myER & & ek HHEMTT*

Treatment Dry weight Caffeine Color* Organoleptic evaluation
T faE Rk

(165°C,30 minutes) (%) (ppm) L a b Flavor Color Taste

RILEE 11.2 2.954 48.10 7.20 15.80 8.4 6.9 7.4

Forcing *okk

REILRE 15.7 0.690 34.12 3.71 14,21 7.8 8.2 7.9

Non-forcing

*: L:1ightness, a,b: Hue, + a:Redness, - a : Blueness, +b : Yellowness, — b : Greeness.
**: The chicory drink for organoleptic evaluation contains 3.0 % roasted chicory
root, and its total solid contents is adjusted to be 9° Brix.
**%; Average of 6 samples.

6.5 .

LA A A AT i R L B R R L B R B E s TR (60°CREBYT ) B R S S
B EAETHEER TR ZBEROTSEZIZE » HhERBRE T HEEE RN SEER
FERE = » 3B (inulin) it S MBS SRR > BB S B TR FEEREETER o

# Rutherford(1975) HWEFHE M THREI(LEERBERMLIARTEL » BEERTHRSZ2
YA MR SR PO & B PR S R T3 0 » AR RMTE L E R LR TFEE TR
BB (RAN) » BRRBRE Rutherford IR R/ » HETMERYRLRBRS BEE M TR »
I R e R K AR e R 7 3 AR AR . B R B S T M B K W o+ TSR T YA
2 o KR ARIFMAERARCRBBEFEEHTREBEESE » BRRKCRZRE S B
FHSE  BEREERS0.32% » AVMKERISRE S FEEH TIREE » TAEREERERETA
B ARFBESRREREWELS3.64 % BREARSRELZLL 1% o RABBERRE/RITET
WEM TR (M) < SRR (8.35 %) BAMILRIZHE(5.691 %)BRE o

N

Solvent response

15,667
Q.99

19.59°

B = ~ BB 2R e AT I 3
Fig.3. HPLC chromatogram of sugars of the roasted chicory root.

Condition: 1.System : Jasco Model FAMILIC-300 Semi-micro HPLC System.
2.Mobile phase : acetonitrile/water (80/20, v/v)
3.Column : Lichrosorb NHp
4.Integrator : Chromatocorder 12 integrator.
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Table 6. Comparison of sugars of the forcing and non-forcing chicory roots.

7 OE Ry HER FERE HEME(%) RIFPE AabE

Treatment Fructose Glucose Sucrose (LIRS Reducing Total
Other sugars sugars sugars

(60°C, 24hours) (%) (%) (%)  (as fructose) (%) (%)

w1k 3.639 - 4,152 0.558 3.65 8.350

Forcing

Kixik 0.180 0.138 4.241 1,131 0.32 5.691

Non-forcing

EVBRRARARENTHER TRRAZNARESBE
1.pH ~ AT B R SR 2 WA M E )
BUERb R R E C FFE B TR S B 4 B2 S RBARS » BEBHDENELEREE
FHBHIT (LI 6 R)RBRAEL o RACBE BT EE M TR 2 BBHEE: (BREER20C)
 MTERREEGR 5 RENTEE » HISMEBKE pH f» XEBERE » MR EREANO2IRE
» ShETIERE 3 R B EE RS T RN » RBME - ERAAEE KB BRI HES
BBRHERA—H » HERNZ S EIREREYRBEES SR > SRED BB o

RO~ RERHETEES TR BBEAREMAES B

Table 7. Changes on the quality of the forcing and non-forcing chicory roots in the

fermentation.
B H¥ B AR ERE 2ABHERY
(DUERRERET %)
Days fermentated pH Titrable acidity Total souble solid
(as citric acid %) (° Brix)
1 5.00 0.01 4.0
2 4.27 0.02 5.1
3 3.95 0.07 8.1
4 3.79 0.13 9.0
5 3.62 0.16 9.4
6 3.74 0.14 9.5

2. 5808
/R ETEE RS R R RS R S B TR A4 Y AT I
KA RERE » MSKRERETHETFSE G TIRRANION S EHREE » BN ETEERES

BT RPBEETEEER I RE » MESERERED 1P E LRGN~ Bk TEES
(&) o
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Table 8. Effect of different processing treatments on the sugars contents in the
roasted chicory root.

B O B wWERE B OB HERE(%) REE .

Treatment Fructose Glucose Sucrose (LIRS Reducing Total

Other sugars sugars sugars

(165°C, 30 minutes) (%) (%) (%) (as fructose) (%) (%)

#ik Eif¢ Fermentated - - 0.674 5.776 0.00 6.450

Forcing sk Bleaching 2.567 - 3.029 0.626 2.57 6.222

M CK 3.639 - 4.152 0.558 3.65 8.350

Fikit, BiE2 Fermentated 0.444 0.264 1.071 2.211 0.71 3.990

Non- &  Bleaching 6.112 0.583 3.234 0.204 0.69 4,132

forcing BB CK 0.180 0.138 4.241 1.131 0.32 5.691
3.umwkE

LI165C » 30 4RSS RIRE RSk R E AL BARKLRFBBHF FEH TR » WEHTH
BB MRS & (B » BEETEARETFSERNETRZMER SR » BRESKREE
EREHE » KRR RAEAK S FTRPCAFYRAER ; BERAE MRS BUE - KR
RAERABEALREE » LA BERNFHAR » HAFRBRERERFTERYRZEHTHE » &
AR RS SEEEIRR L - HERREE  FRE—FHR

FhS FRMITHAENFEERSUL TRFMER SR EE
Table 9. Effect of different processing treatments on the caffeine contents of the
roasted chicory root.

pR R HE Ll is3 =1
Treatment Non-forcing Forcing
(165C,30 minutes) 42 Bk HEE EEx =i 2R
Ferment. Bleaching cK Ferment. Bleaching CK
IMYER (ppm) 6.896 0.107 0.690 5.999 2.538 2.954
Caffeine
4. BHEmE ¢

LIREEE 3 H 2 e TRYIF » #17165°C » 30 S BH » BREARF SRR (R+)RBR
L13.0 %t » FREBREEY” Brix KA » HOIRMRERE » SIREETH B R R IE R
ZRFL » LR EEREARE ST S RS ERE » R RNEEMAN o &
BEZ  BEE I TRETRBUBBEWRRE » U HEERMTEZME AR o
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Table 10. Organoleptic evaluation of the forcing roasted root of chicory after 3 days

fermentation.
B O BHEATE
Organoleptic evaluation
Treatment Fik @E R
Flavor Color Taste
B B 5 BUAR 6.8 6.7 5.2
Fermentated roast root
pagich | 8.4 6.9 7.4

cK

*: The chicory drink for organoleptic evaluation contains 3.0 % roasted chicory
root, and its total solid contents is adjusted to be 9° Brix.

PY ~ BF 3 B SO T AR/ R kA% A 2 AT e R

1 AR B B B TR RO & B 3
UEFEEBB TR R » ANAE3 %~10 BWERSEwE » %T@ﬁﬁl%%ﬁ}y Brix
R BRETFSN (R REBRREEYR (%) S AN » 82 BERERESH -
RVIRAES BUL LR » BRERRTCEZMAY » HESEF %S HESS SSmaAn
ZEEERMEREZERET o ABOBCERAE » BRT BULEYE S RN D
BERF > ARG EEERNFES » MEZ » EARYN 7~8 B2 H LSRR FIREY N

REK  BTEEERT BTS20

Ft— > FEBETFEESMUE TRE AN TEAT 2 B
Table 11. Effect of different concentrations of roasted chicory root on the color
and taste of the organoleptic evaluation.

BB RIRGYRE BREMFT*

Dry weight of Organoleptic evaluation
chicory drink Tk mE R
Flavor Color Taste
3% 4.2 5.4 3.6
4% 4.6 5.9 5.1
5% 5.6 6.5 5.6
6 % 5.4 7.2 6.2
7% 6.7 8.1 6.8
8 % 8.5 8.6 7.8
9% 8.5 8.9 7.2
10 % 8.7 8.3 6.8

*: The total solid contents of the chicory drink for organoleptic evaluatiom is
adjusted to be 9° Brix.
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Table 12. Organoleptic evaluation of the different mixed rations with coffee and
the roasted root of chicory.

BA LA (BFEE ¢ o) BEERT*
Organoleptic evaluation
Mixed ration (chicory : coffee) R Fecp= TR
Flavor Color Taste
1: 0(pure chicory) 5.4 6.9 5.2
1:1 6.8 7.2 5.9
1:2 7.2 7.4 6.1
1:3 7.8 7.8 7.4
0 : 1(pure coffee) 8.7 8.4 9.2

* : The total solid contents of the chicory drink for organoleptic evaluation is
adjusted to be 9° Brix.
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Study on the Processing Techniques of the Chicory Root

Shinh Hung-tsai

Summary

In order to get better understanding of the feasibility and the quality of chicory
drink made from roasted chicory root, the fermentated or bleached forcing or non-forcing
roots of chicory were roasted at the temperature of 160, 165 or 180 °C for 30, 40 or
50 minutes. The results indicated that the best quality of drink was obtained from the
procedures of washing root slice followed by dehydrated at 60°C for 24 hours and
roasted at 165°C for 30 minutes, then seasoned the chicory drink contains 8% dry
weight of chicory root and 9% sugars after grinding.

The roasted temperature on the species and the contents of -flavor showed the
higher the roasted temperature, the less the species of volatile components. Though the
treatment of 150 °C roasted temperature was found to have more species of volatiles than
others, the treatment of 165°C roasted temperature stil had the best organoleptic
evaluation. The contents of caffeine of 180 °C roasted temperature treatment was the
highest (5.85 ppm), and the 160 °C treatment was the less.

For the reason to make use of chicory root completely after forcing culture and to
search for the best quality of processing materials, the comparison of dehydration, dry
weight, color, caffeine and the sugar contents between forcing and non-forcing chicory
roots had also been proceeded in the experiment.

The research on the roast fermentated and the bleaching roots of chicory indicated
that the bleaching treatment reduced Iits remaining amount of caffeine and sugars.
Though a slightly bitter taste was obtained, but the flavor of tasted was poor. The
content of caffeine in roasted chicory root after fermentated increased obviously.
However, its sugar content was less than other treatments and gave sour taste with bad
organoleptic acceptancs.



