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A Sensory Evaluation of the Bitter Compounds from Ixeris dentata Nakai
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Abstract

Ixeris dentata Nakai (Compositae) is a perennial herb and the young shoots when prepared properly are ed-
ible as a bitter appetizing vegetable in the early spring. The whole plant has been used as a folk medicine in
treating diabetes in Korea. As a part of our studies on bitter substances, we have investigated the bitterness of
the plant through a taste-guided fractionation method. Bitter substances were extracted by the solvent frac-
tionation and the bitterness was evaluated by 10 trained panelists consisted with graduate students of Dept. of
Foods and Nutrition. It has been revealed that the bitter compounds were distributed throughout the extracting
fractions and the higher intensity of the bitterness was seen in the n-BuOH fractions. The bitter compounds
were subfractionated by the silica gel column chromatography and the bitterness was evaluated by the trained
panelists. The subfractions which were indicated as the bitter compounds will be further studied to isolate the
compounds. The H,0O fractions were grouped according to the molecular weight through the ultrafiltration and
the group with 1,000 < m.w. < 30,000 was evaluated as the most intense bitter subfraction.
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Column Packing materials:
Kieselgel 60(70-230 mesh ASTM, Merck, Art. 7734)
Kieselgel 60(finer than 230 mesh ASTM, Merck,
Art. 7729)
Sephadex LH-20(bead size 25-100 p, Pharmacia
Fine Chemicals)
TLC: Kieselgel 60 F254(Precoated, Merck, Art. 5715)
Spray reagents: Iodine vapor
10% H,SO, spray reagent
Liebermann-Burchard reagent
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Table 1. Sheet for bitterness threshold value deter-
mination.
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Scheme 1. Fractionation of EtOH extract from Ixeris
dentata Nakai.
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Table 2. Sheet for bitterness intensity determination

Name Date ‘Time

otefol] AR /‘]i—— Ry $9ke] F}y S quinine-
HCl3} v]astA e, &, 3He A9 &5k8 F= quinine-
HCl 2 E2 2| =5}A].2.

Samples quinine-HCl

CHCl:-1
CHCl;-2
CHCl:-3
CHClL:4
CHCl;:-5

EtOAc-1
EtOAc-2
EtOAc-3
EtOAc-4
EtOAc-5
EtOAc-6
EtOAc-7

n-BuOH-1
n-BuOH-2
n-BuOH-3
n-BuOH-4
n-BuOH-5
n-BuOH-6
n-BuOH-7
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Table 3. Subfractionation of H,O fraction by ultra fil- Table 4. The panel scores for quinine HCI standard
tration solutions
Subfractions  Molecular Weight (M.W.)  Yield (%) Quinine HCI soln. (mol) Panel Scores**
Fr. 1 100,000 < M.W. 0.3 1.88x10° 0110311001
Fr. 2 30,000 < M.W. < 100,000 7.5 3.75%x10° 1323130112
Fr. 3 1,000 < M.W. < 30,000 52.4 7.50%x10° 2534433234
Fr. 4 M.W. < 1,000 39.8 1.50%10° 3645564457
3.0x10° 4777486543
M. Za} 9 & **Significantly different at p < 0.01.
1. = 299| bitterness threshold value Table 5. Detection of bitterness from Ixeris dentata
2 2208 95 T Sala) quinine HCI-& 57}7] NakKai extracts
Erg Zag & 109 A5 2Y9EdA 94 Ax Extracts” Intense Dbitter taste
E hgsled 7 sl e A S ol Al BIOH Ex(f) Present
o] &l =& A4S F7 & ZIH= Table 49 7}, HO Ex. after EtOH Ex.(II) Absent
HO Ex.(II) Present
= Ui /‘]EC-]] oA 1094 whe] sl 24 9 ? Concentration: 20 mg/100 m/
<) whedsgolet, ' '
o] AL P58 PTo] o e quinine HCl|
A 29g AR 4 EA Haox FE@mnmum  FolE Hue] LAE A& EE FEsl 3 A
threshold value}s- 2421511, 0] L 7| £ 0.2 o] £m} ANMFE £& o HAHoR A8 ¥EE F
Aol A &t L5 &5 H=E 2E S49 ZHNFIRA FA sopt e,
A3 ] % (bitterness threshold value)e} v) 225}7] $ Quinine-Hcl F%.¢ tg} panel scores7} EAH L2
ale] AA=ge}. o)g frel el > 0.01) & AP Ak A5 29T
Table 40 2]3bH #7135 1049 35 9 & 19 o] quinine HCI 1.88% 10° Mol=} 3.75x 10° Mol A}o]
< A|9)s}a= 5 quinine HCl 3.75X 10° Mol o)A} 9] Ewoja} &3te) Higt A4 A FEE Jels
9] FxoA &3ts A AME A 4 9 US4 i) 2E 3 x| SR 5t FellA
gk o)23t AMA-& quinine HCI-E AHE-3}o] 45k a8 223 u]i= threshold value tli= threshold
3} threshold valueZ A A3+ Murphy 579 datas} range®] 2)u)7} o] 83 710 2 AlgHc}.
B]_u_gﬂ E o 2 /\ét‘s-l o]] zb713l 3 ;4&_3_%59_
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Table 6. The threshold values for quinine HCI and a-
bility of the panelists to perceive the bitterness of Ix-
eris dentata Nakai extracts

Ability to perceive
Threshold value

Pa.mtel- of quinine HCI Txeris dentata extracts”
ists (Mol) PTC?
I I 11
A 3.75x10° + + - -
B 1.88x 10° + + - +
C 1.88x 10 - + - +
D 3.75%10*° + + - -
E 1.88%x10° + + - +
F 1.88%x10° + + - +
G 3.75x 10° + + - -
H 3.75x10° + + - -
I 3.75% 10° + + - -
J 1.88%x10° + + - +
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Table 7. Comoparison of bitterness between extracts
(20 mg/100 m/) and quinine HCI solution

“)PTC Phenylthiocarbamide(Concentration: 3.0% 10° Mol).
* Concentration: 20 mg/100 m/.

-5 dolwr] $J3ted phenylthiocarbamide(PTC) test
& AR, 22 S0}k A2 kR ekl 23
= L T el o3t 3t 714 =5 #1387 §)8t
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HCIS ARS-31e] 2713 58 U E-9) 29t gt 7}
Al o2& A3 A= Table 65} 2t}

A 23 A7 109 FollA 19 who] 3.0x10°
Mol F%9] PTCel| &)l BKES vehligic}. &ulH
FZ2E % EOH FEE(0)¢] 73 threshold valuer}
quinine HCI 1.88x 10° Mol3} 3.75% 10° Mol-& .2l
panelists .57} £1t& 71.}2]6;_} 4= 3)%1e. 5 EtOH 3
2 ¥ HO 229 A9E A 2%s 2T 5
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Fractions Quinine HCl (Mol)
CHCL, fr. 0.94x10*
EtOAc fr. 1.88x10°
n-BuOH fr. 3.75x10*
H,0 fr. 1.88x10°
44 23 o= Lake] BtOHES A 7)8ked sonication

ko] 2RAE Wy )

_‘2'5‘__
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3| sllct 7 £33 89) £uke] Frl 1072 W5
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olZch= Z1& o &
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Tz e F79] 5 A Ho] FhE S-S kg
= )%l n-BuOH 7184 23]9] 7§ = B vll$-
Z—J = o) glemz 1*“] 2 ojg] £279 A

EAE W57 & o wol o] 4 EIL Sk,
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£ulH] $%E 5 CHCL, EtOAc ¥ n-BuOH 7}4-4
F3Zo] dls] 2}7+e silica gel column chroma-
tography-& 4 A|3}to] subfraction &8 v & Eg}
F2(10 mg/100 mHE. 3| A3lm &9te] FrE 23
2 Z7HE Table 83 0t} &3] AL A4 Ba
WEF 50% oAt 22uke AT 4= gl #2717
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Table 8. Comparison of bitterness between solutions
of CHCI, subfractions (10 mg/100 m/) and quinine HC1
solution

A

Table 9. Comparison of bitterness between solutions
of EtOAc and »-BuOH subfractions (10 mg/100 ml)
and quinine HCI solution.

Subfractions Quinine HCI(Mol) Subfractions Quinine HCl gy s tions  Quinine HCI

CHCls-1 - FtOAc-1 - n-BuOH-1 -

2 0.94x 10 EtOAc-2 - n-BuOH-2  1.88x10°

3 0.94x 10 EtOAc-3 1.88x10°*  a-BuOH-3  7.50x10°

4 1.88x10* EtOAc-4 375x10°  n-BuOH-4  3.75x10°

5 - EtOAc-5 1.88x10°  n-BuOH-5  3.75x10°
EtOAc-6 - n-BuOH-6 -
EtOAc-7 - n-BuOH-7 -

CHCI, 7}18-A4) #-3 o)A = subfraction 47} 7} &
7459 27k-& vehlo] quinine HCI 1.88% 10° Mol
w9l £J3}yd o, t}& 2 2 subfraction 29} 3
0.94x 10° Mol =x.2] &9 ZFe-g vJehf 1 glglen,
Zute] £ % o2 BEvle FUSA 55 #HUst
32 subfraction 13} 5% &3H-& VFeR ] ¢t

EtOAc 7184 87} n-BuOH 7H-A £38& 747}
9] subfraction W2 2ute] =2 &A% A n-
BuOH subfraction 3¢] 7} &2 £&9t& vlehljo]
quinine HCl 7.5% 10° Mol3} $3 =5 BoiFy
9l o, EtOAc subfraction 49} n-BuOH subfraction 4
9 57} 3.75%x 10° Mol ¥x2] &9t} Td3tgict. o}
2.0 2 EtOAc subfraction 33} 5 2 »-BuOH sub-
fraction 27} 1.88 X 10° Mol2] &%t 7}= 2 vellgla
EtOAc subfraction 1, 2, 6 = 73} n-BuOH subfraction
1, 6 3 7 2ok Jehdlx] dglek(Table 9).

AEA o &ulH e {7149 F2F F CHC}
44 #EL EtOAc7HA #3 2 n-BuOH 7H8-A4
233 o2 F70 &9 A¥e] FHE USE
dAHs 4= 9lsith n-BuOH 7H8-4 #89] A$+= &
o "l A E= Ao glong FAe] 2 o7
2579 Ad BAE 5 A4 # o o] ol &=Hn
?JI;}_IA—IG).

B 7HeA B9 A Sl EXEPERE SRR 4T
Foll4 1,000 1Ak 30,000 o]3}e] EAHE Ze
groupoll A 7H ¥& &3t F=F vehlle] quinine
HCI 3.75x 10° Mol#} S8 28t 7352 hehfigle.
o, thee 2 1,000 o) EAEE zZH= groupo]
1.88x10° Mol2| £&5t A& B eFgls Ex}jeke]
30,000 olAFal groupellA= £3kE dehliA] edstct
(Table 10).

o]} Zro] & 784 E3d|Aw BAFEFe] 1,000 o]
A 30,000 ©]3}2] groupo| £3t% Vel AL B8
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Table 10. Comparison of bitterness between solutions
of H,O subfractions (20 mg/100 m/) and quinine HCIl
solution

Subfractions Molecular Weight(M.W.) Quinine HCI(Mol)

1 100,000 < M.W. -
2 30,000 < M.W. < 100,000 -
3 1,000 < M.W. < 30,000 375%x10°
4 M.W. < 1,000 1.88x10°

uto] 714 733k groupdl-& #alsigl o, 1,000 o]
89 Balake 7= groupS £k 1Al Bt oz}
FEFo] HgtEd o2 AP B /R4 B3I
ZEA ke ol ¥ 25 4¥-2 n-BuOH 7134 £3
o &A%t I EH FUE FFPEUS NS 5
glom, o8 d HARS S91E 83k A A n-
BuOH 744 £33} & 7H8-A 3o sdg &5t
o] EAE Holeka FA = A1t

olAte] A3g Fal FulNY &5t ¥ 18
W & £ g B3] E¥siy 9lS-g s &
ol%d.em] B3] n-BuOH 7H8-A] £& ol o] EAst
9lLS AT 4= gldvt £d Lt} 2L =57
(Compositae) A E-o|A] @o] ¥7A=|= bitter sesqui-
terpenes2 F& EtOAc 7H&-A £33} #-BuOH 7}-4-
A 23lo] 225} 9)-¢-S Liebermann-Burchard 24
Alepoe 2 gqlalg ot

B AL AAE " &% AEES F18
T=Q o) 2|3l taste guided fractionation method-&-
o]-g-3le] Ba|a}lr] $I7 7|EAE R o] 43l 39
o} AEAT 2 yhdo] AdEA i £ AT
<& Belshsdl glojal H3HEE whfelaly AlE =
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= dAle] Aglez 2ulae] &9t
€ e o5 EX —% —"'.?:E]?SP— H] o]-8-3lwA g} &

A E-3] (subfractions) Fol|4} $&uto
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—_

) m[m
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a7 29 EtOH extract Zol|4] CHCl, 784
B &3 &uto] 738 FtOAc 7H&A £33 9 5-BuOH
7H8-A) £-8-2- taste-guided fractionation method S 7]&
o2 3o £uke] 7} w2 2x)8}7 Sephadex LH-207}+
sﬂlca gel column chromatography 2 o]-8-3}e] 29} &
& AEHeh oh 2] FEE SRt
%Hl“_ﬂ-’] Zot RS S8 &2 F nE 23
of £33 UsE FAF = e 53| n-
BuOH 7}H8-A] E-8of Ro] A5l 9IS o 4= 3l
ot
5 7184 B3¢ ultra filtrationS E-5}ed membrane
filterE AHg-3te] EAlPER 1,000 o]3}, 1,000 o4
30,000 o]}, 30,000 ©]AF 100,000 ©]3} & 100,000 o)A}
o 4To R e F U BEelA 299 JEE v
& A3} EApeo] 1,000 ©]4+ 30,000 o]3}2l groupeil
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