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Recently, kenaf (Hibiscus cannabinus L.) has been highlighted due to its rapid growth in dry, infertile
land and its versatile applications in textiles, paper, feed, food, medicine, and phyto-remediation. In
Korea, a new cultivar, ‘Jangdae’, which has the merit of feasible seed-gathering, was established
in 2013. However, most of the kenaf seeds used are still imported, and a comparison study of useful
bio-activities between Jangdae and imported seeds has not been conducted. In this study, anti-thrombo-
sis, antioxidant and anti-diabetic activities of the ethanol extracts of the Jangdae seed (E-JS) and
8 imported cultivar seeds (E-ICS) were investigated. The E-JS has 14.4 mg/g of total polyphenol
and 5.3 mg/g of total flavonoids, whereas the E-ICS has 5.9~8.7 mg/g and 0.7~1.5 mg/g, respectively.
Among the 9 kenaf seed extracts, IT 181215 and IT 207877 seed extracts showed 1.92 and 1.88-folds
extended thrombin time (TT), and IT 207886 seed extracts showed 3.04-folds extended activated partial
thromboplastin time (aPTT). All extracts, except Hong-ma seed, showed 1.36~1.56-folds extended
prothrombin time (PT). The E-JS showed strong anti-thrombosis activities with 1.46-folds (TT),
1.38-folds (PT) and 2.37-folds (aPTT) compared to those of solvent controls. The E-JS has the strongest
antioxidant activities among the seed extracts, with 0.48 mg/ml of RCsy for ABTS cation and 0.27
mg/ml of RCso for nitrite scavenging. Meanwhile, the E-JS and IT 181215 extracts showed strong
inhibition against a-glucosidase with 10.3~10.6% inhibition at 0.5 mg/ml. Our results suggest the
E-JS has potential as an anti-thrombosis, antioxidant and anti-diabetic agent.
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Table 1. Informations of 9 different cultivars of Hibiscus cannabinus L. seeds used in this study
*IT No. or common .. Weight of 100 seeds Average length Germination
Origin
name (2) (cm) (%)
Hong-ma China 2.70+0.02° 0.52+0.04" 90
Jangdae Korea 2.72+0.04° 0.53+0.04" 92
181215 Taiwan 2.90-+0.02¢ 0.49+0.02" 92
181217 Cuba 2.72+0.01° 0.52+0.04" 72
181220 USA 2.44+0.04" 0.50+0.01" 80
207877 India 2.5140.03" 0.48+0.04" 98
207884 France 2.71+0.04° 0.50+0.01% 86
207886 China 3.04+0.06° 0.50+0.01% 92
236176 Myanmar 2.93+0.02¢ 0.48+0.04" 88

*IT No.: Material management number of National Institute of Agricultural Sciences
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Fig. 1. The representative photographies of 9 different cultivars of Hibiscus cannabinus L. seeds used in this study.
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Table 2. Component analyses of the ethanol extracts of 9 different cultivars of Hibiscus cannabinus L. seeds

Extract Of Contents (mg/g)
seed* Total polyphenol Total flavonoid Total sugar Reducing sugar
Hong-ma 8.5+0.4" 4.8+0.1° 259.6+3.3" 114.3+12.3¢
Jangdae 14.4+0.3° 5.3+0.5° 186.5+0.6" 84.7£12.6™
181215% 7.7+0.4° 1.240.1" 270.4+14.8° 94.5+4.5°
181217 7.440.8" 0.7+0.6" 337.5+14.8° 94.8+6.8°
181220 8.7+0.3" 1.240.1" 413.9+10.4° 74.2+5.6°
207877 5.9+0.1° 1.240.1%" 316.5426.7° 70.2+1.8"
207884 6.7+0.0" 1.5+0.4° 477.8+38.5° 543+3.2°
207886 6.80.1° 1.140.1™ 381.5429.6° 92.0+2.8°
236176 7.240.1° 1.0+0.1° 645.4+5.9" 94.0+1.5°

*Seed: The seed numbers represent the IT number of National Institute of Agricultural Sciences. Different superscripts within
a column differ significantly (p<0.05).
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Fig. 2. Effects of the ethanol extracts prepared from 9 different
cultivars of Hibiscus cannabinus L. seeds. 1: Hong-Ma,
2: Jangdae, 3: IT 181215, 4: 1T 181217, 5: IT 181220,
6: IT 207877, 7: IT 207884, 8: IT 207886, 9: IT
236176, 10: DMSO and 11: aspirin on (A) thrombin
time, (B) prothrombin time and (C) activated partial
thromboplastin time. Anti-coagulation activity was cal-
culated 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 18.5 sec,
13.4 sec and 46.2 sec, respectively. Data are means +
SD of triplicate determinations. Different superscripts
within a panel differ significantly (p<0.05).

RCsot& HERAIT. @4bs} &40 -3 &9 AHE
&Yl A4 ABTS 27 B nitrite £27]%52] RCso%k©]
Z+7} 0.078 mg/ml 2 0.074 mg/ml [20]%] A& & chd

Journal of Life Science 2022, Vol. 32. No. 8 637

60
A
50 4
40 4
30
20 4
e
10 - d c b b
a ab ab a
60 -
B
50 - -
d

40 -
30
20
10
0 .

liliaii
I

i

d
012 D j’_ 1

Nitrite scavenging activity(%) ABTS scavenging activity(%) DPPH scavenging activity(%)

0.06

0.04
0.02 ‘ \
0.00 T ™

1 zZ 3 4 5 6 7 8 9

Reducing Power (A 700nm)
3
o
o
o

Fig. 3. Radical scavenging activities of the ethanol extracts pre-
pared from 9 different cultivars of Hibiscus cannabinus
L. seeds. 1: Hong-Ma, 2: Jangdae, 3: IT 181215, 4: IT
181217, 5: IT 181220, 6: IT 207877, 7: IT 207884, 8:
IT 207886 and 9: IT 236176. 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 super-
scripts within a panel differ significantly (p<0.05).

Auz 2 F2E2 o st A4S Uehle A2
E 7Y, /\ler oFg &% FEE R AUz o &

2283 vl @A olE SAFSH ABTS %o)-& 2 nitrite &7
& UERAAATH 14, 28] =T AHE ARTF 1A FE2E
Al e wHBTE AUE o) Exe] ASols A

& 53l A FsA &A= NS 7heE A
o}, 53] 4t3t3 2E# 20 2|3} fibrinogen®]

(o o

oy S m[o
re

E—H



638 BB UTIX] 2022, Vol. 32. No. 8

Table 3. Calculated RCss of the ethanol extracts prepared from
9 different cultivars of Hibiscus cannabinus L seeds

Extract of Anti-oxidant activity (RCso: mg/ml)
Seed* DPPH ABTS Nitrite
Hong-ma > 10.00 0.63 0.60
Jangdae 5.39 0.48 0.27
181215* 2.77 0.69 0.29
181217 7.16 1.14 0.28
181220 4.24 0.84 0.27
207877 5.94 1.15 0.28
207884 7.99 1.22 0.34
207886 4.46 1.24 0.32
236176 > 10 1.14 0.28

Vitamin C 0.01 0.009 0.016

*Seed: The seed numbers represent the IT number of National
Institute of Agricultural Sciences.
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Fig. 4 Effects of the of the ethanol extracts prepared from
9 different cultivars of Hibiscus cannabinus L. seeds
on a-glucosidase. 1: acarbose (0.065 mg/ml), 2: acar-
bose (0.5 mg/ml), 3: Hong-Ma, 4: Jangdae, 5: IT
181215, 6: IT 181217, 7: IT 181220, 8: IT 207877, 9:
IT 207884, 10: IT 207886 and 11: IT 236176. Different
superscripts within a panel differ significantly (p<0.05).
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