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Changes in Physicochemical and Sensory Characteristics of Dandelion
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Abstract To establish the roasting conditions of dandelion leaves for the manufacture of processed foods such as
beverages and tea, we investigated the physicochemical and sensory characteristics of dandelion leaves and their hot water
extracts by roasting treatment. As the number of roasting times increased, the free sugar content of the roasted dandelion
leaves decreased, and in particular, free amino acid and total polyphenol content decreased greatly after only 1 roasting
treatment. The amino nitrogen and total polyphenol contents of the roasted dandelion leaf hot water extracts also decreased
greatly, and their L-, a-, and b-values showed much lower values than those of the raw leaf extracts. However, a greater
amount of reducing sugars was extracted in the roasted leaves than in the raw leaves, suggesting that the roasting process
allows for easier extraction of the compounds in dandelion leaves. Five sensory characteristics, including astringent taste,
bitter taste, green flavor, bumt taste, and sweet odor, were deduced through quantitative descriptive analysis of the hot
water extracts. Among them, astringent taste, bitter taste, and green flavor showed significant differences between roasting
treatments. The sensory evaluation results show that as the number of roasting times increased, the palatability of the hot
water extracts increased greatly, in terms of color and taste.
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HExE ¥ drEEY M=

B4 2e AL $£A% UEd S 40°C IFNx
7190 Azt ed, HeAE NEYE H2ES o83l 180°C
A 32 He F HEEEAM HIIASE |, 4, 73R EE)Fly
AZF 3 40°C EFAXVNNN Azt A2 VEY 4L
108 &ko] B3 Etete] 90°ColM 608 B9 FFEENL,
F2dS A5 Fol| FE2A ARSE B S FUHA 93
At
Rmalg

95y ¢ 20 50% e g4 visld g0°ColN BFH
228 & 22ES 02um syringe filter? 9331 HPLCZ ¥
2319 th10). ol A3 ZH-E carbohydrate analysis column
(Waters Co., Milford, MA, USA), 25+ 30°Col3l e, o]l
2 80% acetonitrile2 AFE3A 3L, guje] o]FEE= 1.0 mL/min,
AIE9] Fe 20ul, ZE7]= RIoIUEL

#al ojnjidt

DEY O BT 70% ee $4L 7hste s0°ColM BH
53 F AF3L AAE AEET the 25% trichloroacetic
acid(TCA) £-4-S 7iste] Tl e JAA71L ARG,
A AL Az & PITC(phenylisothiocyanate)2 FEA& TS
) Ad &3, AAEET F ABE AR olw ARSS
AL Waters Symmetry C,;, AZ7]= UV detector(HP 1100
series, 254 nm)E AME3IY, o)FARe 29 A(l4mM sodium
acetate, 0.1% triethylamine, 6% acetonitrile, pH 6.1)3 &7 B
(60% acetonitrile)S gradientd 22 4v) o]FEE 1.0 mL/min, A]
8 F9F 10puL, ZY2E 46°Co A4 EAsA
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NEY ¥ B2 duEsie & 550°C FERNA 35A)7)
I 3R] B GARE Thete] SSAT1 dEFeR HE
3 & ICP-AES(Inductively Coupled Plasma-Atomic Emission
Spectrophotometer, Jobin Yvon Activa, Longjumeau Cedex,
France)® E-413199th. ICP-AESS] ZF527AE power: 1kW, neb-
ulizer pressure: 3.5 bars, aerosol flow rate: 0.3 L/min®j%i o, z+
F7149 A&vgL Ca: 317.933, Mg: 279.553, Na: 589.592, K:
766490, P: 214.914, Fe: 238204, Zn: 213.856 nme] %1t}

EEC|HE=

AEY I B 70% wEE 98 s1et 80°CAA EF
ZZ23 3 A5 AL FENE 248 9% Ao A
3lach 228 ¥E 92 Folin-Ciocalteau WE (112 M3 5t
2339 A9 0.125mLE SF/FS 0.5mL F0]3 Folin Al
kg 0.125mL A7l & EF9 & 125mLe 7% sodium
carbonateE A48} 715t9EE o) EftE 90E7F WX & B

SBRTAE ARSI 760 nmol FBE=E 278313} Chlorogenic
acidE ARE sl 73 AP ogRy AF 9 FEdE
2o A 455299 F2uE AEL FE2AL A
o= o 99} BUF WP AU

7184 TEE, pH, M=, Y 3 ofo|xEfEA

HEY Yo dF5FEd9 74 TFEL FEA(ATAGO,
No. 1, Tokyo, Japan)E, pHv pH meter(420Benchtop, Orion
Research Inc., Beverly, MA, USA)E A&t} 2431t} 28
3, M ARA(ColorQUESTIL, HunterLab, Cambridge, MA,
USAYZ o839 L, a, b 3S SRR, #LF2 Somogyi-
Nelson & o]g3algth olulxeldiE F2od] F2TULY
(37%)S 7}3F & 01N NaOH §do= FPsle] 2HE 47
HEIA A S 28 Au|FoR ol meldA Fag AT

2sdAL H SARE]

NEY d5F29L IBixE 2 F 1089 F4E &
ANES e FF9d e P RANFES T
4L 22397 358 549 Fxo g #5ArE A
Sty 7} FAA 247E QDA diagram© 2 JERASITH 2
3 FEAd e #BA VIZEE SR 5] WREL
2 A g w23 715Re disle 9 V|SHEYOE B
AXNE AAEgen, AAE SAS 54 TIPS o gt &
AHEAS 517 Duncan’s multiple range testZ AE7F FRIAE A
3

oI Qo| olzlety ME HS

B35 o8 WSy Yo feld 24 € F Fde ¥
% Wsle zAEE A3 Table 13 720} D57 QoA fructose,
glucose, sucrose, maliose 5 T2 Fo] AEZHAJLH, o|F
sucrose”} 4.25+0.20 g/100 g&2 7P Fo] 3L glucose 1.33
+£0.04 /100 g, matiose 1.061009¢/100 g, fructose 0.69:0.03 g/
100gd) o2 Jeldrh. Sucrosed] 734 A3ele} 4.25+0.20 g/100
X He3571 1, 4, 7R S71E) wiE 24t 4111032y
100 g, 3.942028 /100 g, 347+0.14 g/100 02 7KL, fruc-
tose, glucose, maltose®= He3T7t F7Hgol wet Zashe A
o2 e} gexgAl #eldo] Maillard ¥HEol Hofste] 3
go] 7tadle Aoz AFAT Glucosed fructose 59 FUF
52 ol 3323 3 Maillard ¥He-9] 722 Al &
25, B1B933) sucrose$t malioses BESHN 23 gluco-
sidic bond7} 7Moo FAZ glucosed} fructose® A
o] Maillard 920 #AEE Aoz L&A UTHI2). Leedt
Seog(13) m<REE £ o Y] Maillard ¥
Lo FAsle Pash} BSLE7 X A7) AoEAFE H]

Table 1. Physicochemical properties of dandelion leaves with different roasting times

o Free sugar (g/100 g, dry basis) Total polyphenal
Roasting times 0 basi
Fructose Glucose Sucrose Maltose (mg/100 g, dry basis)
0 0.69+0.03 1.33+0.04 425+£0.20 1.06£0.09 4,093.81£90.6
1 0.70+0.05 120£0.13 4111032 1.06 £0.05 655.0£6.7
4 0.5910.04 1.09+£0.11 3.94+0.28 0.91+0.03 684.9+16.9
7 0.55+0.05 0.88+0.11 3.4740.14 0.9310.02 619.7+£23.8
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Table 2. Free amino acid compositions of dandelion leaves with different roasting times

(mg/100 g, dry basis)

. . Roasting times
Free amino acids
0 4 7

CYS 41.7+06 16.6+0.6 119+04 104+05
ASP 96.2+2.0 1022+6.6 100.5+2.6 797+1.8
GLU 17.94+04 19.440.7 411+13 36.0+t1.4
ASN 44434108 107.74£23 101.5+29 955+2.0
SER 110.6+£74 487415 377+18 21.8+3.1
GLN 3213496 1679428 1489+52 1284424
GLY 165+1.1 49405 3.9+08 47+1.0
HIS 20+14 119404 123408 10.940.6
ARG 341408 108404 10.6+0.4 8.710.7
THR 720+2.6 22.6+14 164+16 24104
ALA 833418 530125 48.0+19 432+20
PRO 583.5+9.7 130.94+7.0 131.1+6.0 131.7+3.9
TYR 17.5+£08 4840.6 63+04 53403
VAL 1223+48 404+13 40012 341412
MET 104+03 6.6%0.5 3.7+04 45+0.5
ILE 70.8+1.8 29.5+0.7 30.6+0.7 256+13
LEU 82.8+£22 242+1.1 219408 185+1.3
PHE 587+15 19.8+1.0 20.1£03 19.0+1.0
TRP 19.54+0.8 6.5+04 6.9%0.3 6.9+0.6
LYS 21.8+09 6.110.7 58+02 34104
Total 2,2472 799.2 690.7

Y I ARAFY gPuFol R AAHE B
Fo] Maillard §H3-of 93} 2nHE A gur) Wolxit}
I EE AR B AoNE UEY Yo gexjan] gy
2 S ILF] R 28] AHEE FYF Bk Maillard
Bl 23l A BRG] ¥ Be Aoz AlEHY. ok
B a7l 1Ed Ao 988 271 Leedt Seog(13)2
vEReElY] F2HE] 220 vE] Wi Ed WSy Yo] Az
iR vig FREEe] 7] Wi 1Sy Yo w4kna
of 3] okg XYL wekow o) la) o 2 Lalwe)
gl o3 AT AgFo] ) B Aos wyE)

4 FE9E TS YU 4,093.8+£90.6 mg/100 goll A §
3571 1, 4, 782 ZNgel me) 22} 6550467, 684.9+169,
619.7+238mg/100 g0 & FA| Zidle Aoz Veh} tlsy
si9] EElze] Eell w$ 44 BEalEe ¢ F ok =3
HE3FH(1-73]) AlRolME ZHE A 2 xjolrt U
A @ot HE3F Hoe 9exE A7 wsy Yo Zay
T FFl 2 9L vAL ¢ & AT Ismail S(14)2 SIH
T A2E BeEAA 187 XY 3 Zobe gegs =
2% A3 dAel Aol vls) swamp cabbage: 26%, UH|3
20%, A3 14%, shallot 13%, AL 12%2] Za|v|s dao)
Aaslpon, g ZPNYdE BFeta Zavze] I
o ¢ WREIT BaEde). Sahlin $(15) ERES 29,
771, A 5% SIS W Zg9E, BE G, lycopene SO
A A2 BIEH o) Crozier S(16) o213t Za]¥|
T FF el tiE] o 1A Sl o8] LEjwzo] 97
F=]7] dfEolgar sk

Table 2v= REH ALY 2 H2HT Usd do 4 oy
=3 24T FEe 2A1RE AFEA cystein, aspartic acid 5 &
2059} #2 obrmdte] AEHR 0w, Wl A proline(583.5

19.7mg/100 g), asparagine(444.3+10.8 mg/100g), glutamine (321.3
+9.6mg/100 g), valine(122.3+4.8 mg/100 g), serine(110.6+7.4 mg/
100g) 5ol 8 # opu=2to|3lt}. Shin(17)2 WEH e U
I wele) f8) ofn| ik BAste] o] 79 aspartic acid,
serine, asparagine, glutamic acid 5°| F8 8 opr|Aite|
53] glutamic acid®] o] HUL Si%ied ole B 79 2
FHeh= zF Apol7h ths Aot #E] ojmicate) & g
He37t 1, 4, 732 ZSUH) weh Ae) 2,247.2 mg/100 gl
A Z¥zh 8345, 7992, 690.7 mg/100 g0 B =LA Fhdte] HEX
g7t MEHY 73 obxat TS A AANNRL &+ A
Rew, o) Table 19 feld Ta A FI AA=A H
S22l 23t Maillard ¥+-g- W& Aoz FaEd
Table 32 TE8 AY 2 HAHHE A5Y Yo 7714
4 9 e A AFEA K, Cy, P, Mg B0 RIEY o
F9 /1AL AL don, 53] K Cagl gl e
o2 vkt HE3ert S5 wet Ca Fakol thk 7
g v el F71EE goiged 43 7o ix] g A

o 5w 1o

2Aistel WEW Lol K3t Caol WE BRI o, 5
8 Kol gl E7) mhol WEd 4o gt olnaeA of
N & Qe ARES PA £80) F Aol v,

QIS o Ysfgoo| ofsfEty =M HE|
HERTE 0, 1, 4, 732 2esi Az BE9
&3 F2d9 M8 THE, pH, A% 59| o|3A
FABIROH, 1 A= Table 49 2t} 7184 13 E
Al 1A ke Yol 27+0.1°BxE 7P} Z9kon, B34y
FVETE FE2d9] 7MAd TR 2.140.02410.1BxE 7
A3hs Flo2 el HEAgd o) U do = S8
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Table 3. Mineral compositions of dandelion leaves with different roasting times

Az saks)A) A 39 B A 5 E (2007)

(mg/100 g, dry basis)

i Roasting times
Minerals
0 1 4 7

Na 526+6.7 55.0t£4.5 53.01+9.8 543+1.1
Ca 1,0509+12.8 960.9+13.9 951.8+72 9426+ 14.6
K 5,266.0+89.3 5379211471 5,467.0178.7 5,174.7+98.6
Mg 295.5+0.2 2834148 2914+£56 2879443
P 4274176 4158177 4113+16 4248+3.7
Fe 104104 9.0£03 81106 77+04
Zn 26+10.1 26+0.1 2.7+£0.0 2.8+0.1

Table 4. Physicochemical properties in hot water extracts of dandelion leaves with different roasting times

L. Color
Roasting times Soluble solid (°Bx) pH
L a b
0 27101 56%0.0 214%1.2 183+ 1.6 13.5+1.0
1 2410.1 5.6%0.0 7.9+05 11.5+0.8 43102
4 23100 56+0.0 9.7+04 132412 5.84+0.6
7 2.1£00 57+0.0 10.5+0.7 13.5%1.3 6.31+0.7

Table 5. Reducing sugar, amino nitrogen, and total polyphenol in hot water extracts of dandelion leaves with different roasting times

o Reducing sugar Amino nitrogen Total polyphenol
Roasting times (mg/100 mL) (mg/100 mL) (mg/100 mL)
0 2419140 104.0+5.3 194.6+44
1 4562151 673+44 694121
4 399.2+6.2 577162 61313.1
7 408.7+6.4 447136 574124

o] ZAFE ¥ F UYL FH99] pHE 564005710002
Al Ae] Aol 7t %ii’it} 3 dpFEde g 243 43
L gto] Ade] 214112004 HSAHA 7.9+£05-10.510.7Z, a
e AU 183116004 HEXFA 11.5+108-13.5+132, b
e AL 135+11.0004 HLMFA 43+£02-63£072 A
#aste] G5 ofs WE do] ZAstEo] B 4
FE2AH o of Mot & olE YehSleh 3 Jes
7t F7¥5) wel sy Yol i o)A AHEER] %y 93
2 L, a, b o] F7Iske AFE JellilEd ol SAAIT0]
S7HEEE Aol AN FAAZ MERe Ohmori
(199 23, 283 Qa3 Z71EeE 5299 L a b
Zro) z7]—o]—ﬁi5}—— Park 5(20)2] H 9} HFARS éalrol?iv}
He348 228y Az UEY 9 %‘—,«%i =
o) &9, olujefda L FEZYuEY) FHE AR @7 =
Table 59F 2t} $AFe H2AFslA e ‘ﬂafﬂl Aol 2419
+40mg% 7HE 2 U ©§exa)d NSy 2z 7}
7} 4562%5.1, 3992162, 408.7+64 mg%E ERH o] Eﬂa—iial
°ﬂ «lSH T o) Frkske Zog el Heds
A9 'n‘ﬂ‘:" %ka _7-‘_/\%?L Table 1-4 el gy ﬁ'r

)

41

Lo

0
o
oft
s

ﬁ% AL s fﬂl ol %]‘o—ﬂ' 4 AL AR
% | oA =SE REd o 2] Waly

o= wad, 39 olule)AiE AU 104.0
+573 mg%o{]/q jq_n—zqa]ou o3| 44.743.6-67.3L 4.4 mg%= IHA
ashs 2108 AFHo| Table 29 WEH Aol fa] opmxit
4 dFe T4 23 Uit F2YuEs YY)

32
L
=
A
)
>,\1

194.6+4.4 mg%oll Al B2l o3 57. 4+24 69.412.1 mg%h=
A ZAshe ASE YERY Table 19] Y& 9] FETsE
24 st $9 APl AT Ei%ﬂﬂﬂ PEEBRKS
S2ERNY oplerhYast FELAES] Aol FEo)
obd AAEeIAe) Holol Ma) i HoE wol oflie
Are FFANEE BUT A% TRV HE % 493
Bl o) 47 $2H7] WES Ao WA, Shama 5
Qe #3340l Ao g WAL dlol L) Yk
Aol @ FH AAe| 12A LEHA 3] el A B
$8AY mAe BAMY §22 Solshl Wukx Ak 2
dn BeAee Nse 2 2 erade BE gessd o
2 Aole U FeAe Lol oo wish kA 24 e
Aoz vehgr.

Jim

QIS o] P rpgol ZSEH 5N H3
DEH S HE35d &9 g Frs A ES B3 &
oF, &ut, 2A, B9, o § 7R 35 §AS
TASL ol g HFHAREA S
@?4— VERIATE HeAE] s ¥ 2
I &9, BN F 7|5k U F3E wXe BA4gke
R B o3 oA BEAEE A TrAsA Ex)
o da A= Bl A Frehe AR Yepdth g
wP(F—736), LTHF =33.79) 2L EFAF =13.087} A7+
FATE 1% o3l AolE YERAA T el gske A
S 7J°ﬂ Al Aolg YA skt a8y WEY F
299 g A4 7IZ=E 4% A3} Table 7914 Hi= H}

A rlo

O



HeAed A s d F

i3

W3} 519

Table 6. Evaluation for sensory attributes of hot water extracts of dandelion leaves with different roasting times

. Roasting times
Attributes
0 4 7
Astringent taste* 83412202 63114 49417 56+1.7°
Bitter taste™ 8.840.5° 6.9+0.8° 49+1.0° 53+1.0°
Green flavor* 81+1.0° 63114 48+13° 46+ 1.4°
Sweet odor 39+2.8 5.0%2.1° 48412 54£1.1°
Burnt taste 5127 55+1.2° 46+1.3 50+1.9°

*Significant at the 1% probability levels.
YEach value represents mean+ S.D.

Values with the same letter in the same row are not significantly different (p < 0.05).

Astnngent taste
10

Bittertaste

Bumt taste Green flavor

Fig. 1. QDA diagram for sensory attributes of hot water extracts
of dandelion leaves with different roasting times. - @-: raw, - ll-:
roasted 1 time, - A-: roasted 4 times, -[_I-: roasted 7 times.

S o] HEANFTL FHEFE A3 el B AEES} F7b
sel P J1EEE =A 1Ak 53] BRI e
WS £ geotst 2] Adslel go] Y 715wst 2
A FHgoER R4 NEEE F/kom, 48sh 73] He
A2 F5d0] 13408 VY $4AAT oEe TEEE
A9 Aot gl RO viehdeh. o) thE /| EES] BS
AR e A4Sl FFAL XS RN o BERT
A W HEAR U FEUe g o8 24 w
A RHY JUs) HR HEAYT FEAe] foHoE ¥
& 52 e

ool AHE Y & W WE Qe HE
W s wfe 9w gew B9 So) 39
F299 7357} 27 Fokn BE MEY H44¥
o] g%o] FolshAL AHol IAT FE5Eol A

2 FPHoe duse A Feo) He ARP AE
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g ¢
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o o3 wew 9 A, gul, Tt 5 v A% 54
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