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Some flowers have high sensual appealability due to their unique shapes, colors, smells, and tastes.
Such edible flowers receive social attention as a noble ingredient of functional teas. In this study,
methanol extracts of 23 commercial flower teas (CFTs) were prepared, and their color differences
were compared. No tar color pigments were detected in the 23 CFT. The average content of total
polyphenol of the 23 CFTs was 80.2+50.92 mg/g and the extracts of jin-dal-raec (Rhododendron mucro-
nulatum Turcz), mae-hwa (Prunus mume), mae-mil (Fagopyrum esculentum), mok-ryun (Magnolia
kobus), and sal-gu (Prunus armeniaca var. ansu Maxim) flowers showed total polyphenol contents
greater than 150 mg/g. The average content of total sugar of the 23 CFTs was 187.4+166.5 mg/g
and the extracts of chamomile (Chamaemelum nobile), kuk-hwa (Chrysanthemum morifolium),
dong-baek (Camellia japonica L.), and won-chu-ri (Hemerocallis fulva) flowers showed total sugar
contents greater than 400 mg/g. Among the 23 CFTs, the extract of jang-mi (Rosa hybrida hortorum)
flower has prominent anti-thrombosis activity, and the extracts of dal-ma-ji (Oenothera lamarckiana),
dong-baek, hibiscus (Hibiscus syriacus), and mae-mil flowers showed strong inhibitions against throm-
bin and blood coagulation factors. Also, the extracts of jang-mi, kum-jan-hwa (Tagetes erecta L.),
mae-mil, mok-ryun dong-baek, and jin-dal-rae flower showed strong radical scavenging activities
against DPPH, ABTS, and nitrite and reducing power. Our results suggest that the flowers of jang-mi,
mae-mil, and dong-back can be developed as promising anti-thrombosis treatments.

Key words : Anti-oxidant, anti-thrombosis, edible flowers, flower-tea, tar color
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E Ao AgE 2359 £Ah= 20201 1020 =
=Sl % b FESIAERE FYstd o, vk, of7t
AotE, FslEE, Baole, gy, 5l Zs), A
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2 2FL FYLHE AHES A TH(Table 1). AHE-H 2359
22k T J38ket AR He A2 AFIUAH17].
AHE Al BE bt A F P g Fol A Basta 9
Th(voucher specimen 2020-FT3~25).

AT IO Mz U Ej2AHA M

Zrzyol Az E#A 5 goll 100 mle] 95% methanol
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2} FE229 AAE B39 21, A2 (Super color
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b)E SAsIATE EF HAB-L Lgho] 9239, agho] -0.08,
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Table 1. Degree of lightness, redness, yellowness and color differences of the methanol extracts prepared from 23 different

edible flowers

Korean name Scientific name L a » AE
Acacia Acacia decurrens 10.99+0.58 -0.60+0.30 2.88+0.14 81.45+0.59
Beut-koet Prunus serrulata var. spontanea 9.18+0.03 0.12+0.00 3.57+0.09 83.27+0.04
Bok-sung-a Prunus persica L. 10.79+0.30 0.29+0.13 2.50+0.20 81.64+0.30
Chaemomile Chamaemelum nobile 10.29+0.41 -0.60+0.18 3.87+0.06 82.17+0.42
Dal-ma-ji Oenothera lamarckiana 11.11+0.35 -1.14+0.40 4.95+0.04 76.40+6.72
Dong-baek Camellia japonica L. 9.21+0.38 0.81+0.15 2.01+0.00 83.21+0.38
Hibiscus Hibiscus syriacus 6.27+0.51 5.67+1.23 2.65+0.16 86.35+0.59
Hong-hwa Carthamus tinctorius L. 9.34+0.20 2.33£0.10 4.71+£0.01 83.18+0.20
Jang-mi Rosa hybrida Hortorum 9.82+0.04 0.16+0.51 3.4740.18 82.63+£0.04
Jasmin Jasminum paniculatum 11.18+0.32 -1.44+0.18 3.14+0.03 81.28+0.32
Jin-dal-rae Rhododendron mucronulatum Turcz. 10.67+0.40 -0.62+0.18 2.95+0.02 81.77+0.39
Kal-hwa Pueraria lobata Ohwi 10.56+0.04 -1.49+0.01 3.15+0.08 81.90+0.04
Ku-juel-cho Dendranthema zawadskii 11.20+0.03 -1.44+0.11 2.78+0.00 81.24+0.03
Kuk-hwa Chrysanthemum morifolium 11.28+0.11 -0.70+0.21 3.08+0.06 81.17+0.11
Kum-jan-hwa Tagetes erecta L. 9.98+0.04 -1.53+0.12 4.90+0.05 82.54+0.04
Mae-hwa Prunus mume 11.40+0.37 -0.38+0.62 3.85+0.16 81.06+0.38
Mae-mil Fagopyrum esculentum 10.00+0.00 -0.63+0.13 3.88+0.30 82.46+0.01
Min-deul-rae Taraxacum platycarpum Dahlst. 10.86+0.13 -1.26+0.03 4.30+0.06 81.62+0.13
Mok-ryun Magnolia kobus 10.51+0.17 -1.24+0.08 4.51+0.20 81.98+0.18
Pan-ji Viola tricolor 10.03+0.04 -0.36+0.01 3.71+0.12 82.43+0.04
Sal-gu Prunus armeniaca var. ansu Maxim. 8.97+0.04 -0.08+0.27 3.83%0.06 83.48+0.04
Won-chu-ri Hemerocallis fulva 10.29+0.14 1.05+0.00 4.61+0.37 82.20+0.13
Yu-chae Brassica napus 9.30+0.42 -0.25+0.04 4.03+0.32 83.17+£0.43

'L: degree of lightness (white + 100~ black), Za: degree of redness (red + 100~ — 80 green), *b: degree of yellowness (yellow

+70~ — 80 black), *AE: overall color difference (AE=

\.’f('ﬂ'):

+ ([Aa)T + (4B)?)
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Table 2. Extraction yields of different flower teas and component analysis of their extracts

Extraction Contents (mg/g)
Flower tea .
yield (%) Total polyphenol Total sugar Reducing sugar

Acacia 32.6 34.6+0.8 192.7+£19.8 21.5+2.8
Beut-koet 26.5 139.2+2.7 191.9+0.1 14.5+0.1
Bok-sung-a 33.5 103.2+0.7 28.54+2.8 18.3£2.6
Chaemomile 18.7 109.0+£3.9 610.6£13.1 11.2+1.1
Dal-ma-ji 24.8 53.0+0.2 355.9+11.3 38.2+2.5
Dong-baek 471 52.8+1.8 417.0+£11.3 62.4+0.2
Hibiscus 33.9 32.8+2.6 45.5+£2.6 12.3+1.1
Hong-hwa 24.1 43.6+1.0 150.6+3.2 23.0+£0.9
Jang-mi 24.1 59.2+0.1 88.6+8.5 32.7+£1.9
Jasmin 17.4 29.8+0.3 88.7+4.2 5.3+0.4
Jin-dal-rae 29.4 153.248.4 118.6+5.7 41.5+0.7
Kal-hwa 18.5 36.7+0.2 93.6+0.9 7.1£0.7
Ku-juel-cho 36.0 28.0+0.5 63.0+1.2 4.9+0.2
Kuk-hwa 36.9 48.3+0.8 550.2+18.4 29.8+1.8
Kum-jan-hwa 21.0 56.9+0.8 49.7+2.3 10.9+1.7
Mae-hwa 30.1 159.0+4.2 152.4+4.2 9.9+0.7
Mae-mil 4.4 152.1+0.2 85.4+1.4 25.0+2.1
Min-deul-rae 234 42.9+0.3 254.8+1.4 18.8+1.1
Mok-ryun 25.8 166.9+1.0 55.2+6.5 7.2+0.5
Pan-ji 29.5 97.3+£6.9 67.6£9.9 22.9+54
Sal-gu 347 163.3£0.8 156.9+0.7 16.1£1.0
Won-chu-ri 48.5 44.242.0 401.0+8.5 46.1+1.8
Yu-chae 21.7 37.9+2.2 90.7+2.1 3.9£0.5
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(3-ethylbenzothiazoline-6-sulfonate)] %o]-2 A7, nitrite
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WA tH24]. olw &4 HETE+E vitamin C (Sigma Co.)
E AHg3T

SHEAN

A4 A= SPSS 27.0 HAS AE3lA meantSDE
Uehglon, 7+ 7+ 719 toli= ANOVAZR E431% 2
W foFELS p<0.05E AT

AIE RRIO] MR U ERZAA 2N
3% A F2Ee| Y, AN, FAS 5 A%

oﬂ, ﬂllﬂl

B ow, 7 A= Table 19 JER AT A A
T A 627318 2A ) ~11.40(W3hHe] HAZ HHF
10.141.125 YEpSI oM, AN =9 Hfoll& -1.53(7=
) ~5.67(3 8l =FA )] W2 H -0.1+1.572 YES
o} Aol A9 2.01(FW)~4.95(@ %01 S YEHY
o] Bt 3.6£0.812 YEI O™, HAZHQ b= Do)
2(76.4), 3V 2A 2~(86.35)F AlLl% 2189 £33 FEE
ol Al 81.06(W]3H~83.48(AT%) HWE Yo Ho
82.141.68S UEFIITE o8& HE, AT FA o
ztol= Zo] 717l thekdt WAL E 9 o] Ao]=
Efub A2 e dAE 4o FHAEAHOR
ol A€t}

S FH o] Bao A Fuf Al
Cd, Co, Cr, Cu, Ni ¥ As 59 & H AEH
ol TE& = YERA °——% A0 2 JAE S
v, AREok g U]/%]E ﬁi"‘;Oﬂ 3]

)
ob?
bl
)
o
oM
—o
o~}
(=2

D A8 BEAs RROYE BAAHOH, 1 A5
23 AR BFOA 4§ Bt FEEA e

i)
39
Y
8
ofy
= >
rip

g
9.7%% UrEhH o, M =& FE
(48.5%) B TMEATI%)NA, 7HE e &
U 22(4.4%) 1 A L‘rEMD} B

T W A, AL, g WY, 2d R A7

FE=00A4 150 mg/g o173 wig L FHFS HYoH,
=3}, A3, &), e, FA, &3} ofFAlof, F|uj 2
Az, A2l D FHERE FEE2 50 mg/g ©lske] A
o g o & Bt} 3%
22 80.2+50.92 mg/g®) AT
A £3 FE2E FT B A, A
=34(550.2), T (417.0) 2 %%ﬂ*(4010)
400 mg/g ©]/de] E& T3 FHFES B v, FH, 3
3} olﬂl*ﬂ 2E FEEL 455-552 g/g9] ]9 o
= =< 285 mg/g«]
% %% S i%lguﬂl, 3% ¥ FEEY HA

St Q9 e AR w2
Table 3. Effect of the methanol extracts prepared from 23 dif-

ferent edible flowers on thrombin time, prothrombin
time and activated partial thromboplastin time

Samples/ Anti-coagulation activityI
Chemicals TT PT aPTT
DMSO 1.00+0.03" 1.00£0.01*  1.00+0.02°
Aspirin (5.0) >15.0° >15.0¢ >15.0"
Aspirin (1.5)  1.41£0.03°  1.4240.01°  1.37+0.01"
Acacia 1.30+0.01 1.17+0.08 1.31£0.24
Beut-koet 1.18+0.01 1.17+0.02 1.66+0.03
Bok-sung-a 1.26+0.11 1.17+0.07 1.32+0.42
Chaemomile 1.42+0.11 1.234+0.04 1.40+£0.51
Dal-ma-ji >15.0 1.41+0.05 >15.0
Dong-baek >15.0 1.16+0.18 >15.0
Hibiscus >15.0 1.75+0.03 >15.0
Hong-hwa 1.5340.09 1.18+0.06 1.32+0.17
Jang-mi >15.0 >15.0 >15.0
Jasmin 1.27+0.09 1.23£0.00 1.12+0.16
Jin-dal-rae 0.94+0.03 1.02+0.03 0.83£0.17
Kal-hwa 1.29+0.07 1.254+0.00 1.20+0.01
Ku-juel-cho 1.41£0.16 1.07+0.02 1.00£0.15
Kuk-hwa 1.25+0.06 1.08+0.06 1.13+0.04
Kum-jan-hwa 1.03+£0.15 1.06+£0.08 1.19+0.21
Mae-hwa 1.31+0.11 1.24+0.08 1.20+0.02
Mae-mil 6.23+0.11 0.89£1.26 >15.0
Min-deul-rae 1.28+0.10 1.22+0.11 1.24+0.15
Mok-ryun 1.52+0.15 1.21+0.05 1.91+0.17
Pan-ji 1.42+0.08 1.24+0.01 1.38+0.04
Sal-gu 1.33+0.11 1.26+0.03 1.17+0.06
Won-chu-ri 1.12+0.01 1.07+0.03 1.21£0.21
Yu-chae 1.56+0.12 1.3440.17 1.32+0.13

'Anti-coagulation activity is calculated on the clotting time
of sample divided by the clotting time of solvent control in
blood coagulation assay. The thrombin time (TT), prothrombin
time (PT) and activated partial thromboplastin time (aPTT)
of solvent control (dimethylsulfoximide) were 35.4 sec, 18.7
sec and 92.5 sec, respectively. Data are means + SD of tripli-
cate determinations.
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Table 4. Antioxidant activities of the methanol extracts prepared from 23 different edible flowers

Anti-oxidant activity (%)

Reducing power

Flower tea extracts

DPPH SA' ABTS SA Nitrite SA (700 nm)

Acacia 39.4+1.1 74.144.2 82.6+0.2 0.379+0.029
Beut-koet 76.3+3.4 86.7+2.0 76.5+0.0 0.757+0.022
Bok-sung-a 65.8+1.3 84.8+3.8 75.0+£0.5 0.610+0.057
Chaemomile 753423 87.1£0.0 76.9+0.0 0.798+0.136
Dal-ma-ji 71.2+0.7 88.4+0.0 81.5+0.2 0.69240.052
Dong-baek 77.0+£3.3 88.4+0.0 83.3+0.0 0.757+0.039
Hibiscus 36.7+2.8 79.342.2 57.0+5.7 0.433+0.070
Hong-hwa 43.9+0.7 85.6+3.1 69.8+0.9 0.423+0.016
Jang-mi 78.8+0.1 86.742.4 75.7£0.0 0.889+0.015
Jasmin 54.6x1.7 72.4+1.8 59.943.5 0.315+0.001
Jin-dal-rae 76.243.0 87.9+0.2 74.6%0.5 0.74120.066
Kal-hwa 40.9+0.7 80.4+2.0 77.6+0.0 0.328+0.026
Ku-juel-cho 53.042.3 75.542.7 41.2+1.6 0.317+0.033
Kuk-hwa 67.1+0.3 87.0+0.2 6.9+4.1 0.59120.025
Kum-jan-hwa 83.7+0.9 87.9+0.7 77.1£0.3 0.855+0.052
Mae-hwa 77.2+0.7 87.4+0.0 76.7+0.8 0.75120.021
Mae-mil 77.7+1.7 88.4+0.0 75.7+0.0 0.861+0.034
Min-deul-rae 67.5+0.0 85.6+1.3 70.8+1.7 0.545+0.021
Mok-ryun 78.1+0.3 88.1+0.0 75.9+0.3 0.754+0.018
Pan-ji 69.9+0.9 88.2+0.2 75.9+0.3 0.65120.008
Sal-gu 80.8+1.3 87.0:£0.7 75.9+0.9 0.788+0.006
Won-chu-ri 52.742.4 79.4+1.6 75.1£0.2 0.428+0.028
Yu-chae 60.3+3.5 75.4+2.4 82.0+0.2 0.350+0.031

'SA: scavenging activity. The concentrations of extracts used for DPPH, ABTS, and reducing power assay were 0.5 mg/ml,
and nitrite scavenging activity assay was 0.2 mg/ml, respectively. Different superscripts within a column differ significantly

(9<0.05).
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Table 5. Calculated RCsps of the methanol extracts prepared
from 23 different edible flowers

Flower tea Anti-oxidant activity (RCso: pg/ml)
extracts DPPH ABTS Nitrite
Acacia 675.5 210.8 100.0

Beut-koet 81.1 46.7 54.2

Bok-sung-a 225.1 85.0 81.2

Chaemomile 124.8 53.6 46.1

Dal-ma-ji 204.6 64.0 94.5

Dong-baek 101.6 36.9 58.5
Hibiscus 875 156.5 160.8

Hong-hwa 642.5 103.3 94.0
Jang-mi 42.7 19.5 41.0
Jasmin 433.1 197.5 165.7

Jin-dal-rae 66.8 30.5 62.2
Kal-hwa 634.6 135.7 96.0

Ku-juel-cho 468.6 2253 240.9
Kuk-hwa 212.3 88.0 106

Kum-jan-hwa 61.4 21.6 49.6

Mae-hwa 93.9 39.1 56.4
Mae-mil 91.1 28.1 39.3

Min-deul-rae 241.7 110.9 92.3

Mok-ryun 59.5 39.5 47.6
Pan-ji 194.4 56.9 111.5
Sal-gu 92.2 37.4 47.3

Won-chu-ri 461.9 132.9 122.4
Yu-chae 379.7 161.8 88.4

W 2(28.1 pg/ml) > FZHZ30.5 pg/ml) =22 YEIGO
™, nitrite 22752 ¢ WE(39.3 pug/ml) > F]41.0 pg/
ml) > A ZuY46.1 pg/ml) > 273473 pg/ml) T2
WERRTE ol das &4 goAde) dig A4 #
2t FEE &2AT & 7‘1'0171' °]°‘:"] 2], =%k
WY, 549, 59 2 Jg + q4rs 7154
2F AR AT s EE AAISEL 9)\‘:} E3] A,
T 9 MuEe 59 A G4 s G S
Aol et % A e AELAAE &8
7bede AAS ok

o] =FL 20189 % %
TA ] Y& glo} 4
RIA6A1A03024862).
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