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Abstract

Pimpinella brachycarpa, called as cham-na-mul in Korea, is an edible popular herb. However, the study of biological
activity of P. brachycarpa is still rudimentary in worldwide. In this study, from the cultivated P. brachycarpa,
we prepared the methanol extract and its subsequent solvent fractions, and their antimicrobial, antioxidation, and
anti-proliferative activities were evaluated. The fraction yields of n-hexane (H), methylene chloride (EC), ethylacetate
(EA), butanol (B), and water residue (W) from the methanol extract were 18.71, 0.7, 0.56, 4.57, and 71.51%,
respectively. Analysis of total flavonoid and total polyphenol showed that the EA fraction contained the highest
contents (89.23 and 200 mg/g), and the W residue has the lowest contents (19.6 and 2.27 mg/g) among the factions.
In antimicrobial activity assay, the EA fraction showed a broad-range antibacterial activity, while the H fraction
is effective against gram positive bacteria. In antioxidation activity assay, EA and B fraction showed strong DPPH
anion and ABTS cation scavenging activities including reducing power, and H and MC fraction showed effective
nitrite scavenging activity (71.43~83.82 pg/mL of ICsp). In a while, only B fraction showed strong anti-proliferative
activity against human colorectal cancer HCT-116 (166 ug/mL of ICsp) as a dose-dependent manner up to 200
ug/mL. These results suggest that the EA and B fraction of P. brachycarpa could be developed as functional food
ingredients.
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Table 1. The yields of methanol extract and its solvent fractions of Pimpinella brachycarpa and their components analysis

Extract/fr.” Yield Content {mgle)

(%) Total polyphenol Total flavonoid Total sugar Reducing sugar
Methanol Extract 413 48.381634" 36.97:0.16 340.47+41.32 181.63£3.18
n-Hexane fr. 1871 18.554.41 43.59+5.82 450.5151.22 72.07£1.75
Methylene chloride fr. 0.70 92.84£1.93 78.32£1.62 438.92450.18 94.1422.07
Ethylacetate fr. 0.56 200.00+1.38 89.2312.83 4753425345 305.75431.85
n-Butanol fr. 457 72.66=18.06 5193032 275.84£35.51 265224637
Water residue 7151 2271041 19.600.53 387.60+45.56 349.98£16.72

Yit: fraction, *Values are meanstSD of triplicate determinations.
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Table 2. Antimicrobial activity of the methanol extract and its solvent fractions of Pimpinella brachycarpa

Growth inhibition zone (i)

Extract/fr. 2 Gram positive bacteria Gram negative bacteria Fungi

BS’ M SE SA EC PA PV ST CA SC
Methanol Extract 70 70 90 80 K - - 110 70 -
n-Hexane fr. 100 100 110 10.0 - - - 8.0 - -
Methylene chioride fr. — 100 9.0 110 — - - 80 70 -
Ethylacetate fr. - 90 80 110 15 70 18.0 8.0 70 -
n-Butanol fr. - 80 80 i - - - 15 10 -
Water residue - - - - - - - - - -
AMP/MIC4 4 220 180 270 180 8.0 10.0 340 140 24.0 30.0

%% fraction, “BS: Bacillus subtilis, LM: Listeria monocytogenes, SE: Staphylococcus epidermidis, SA: Szaphvlococcus aureus, EC: Escherichia coli, PA: Pseudomonas aeruginosa,
PV: Proteus wdgarzs ST: Salmonella typhimurium, CA: Candida albicans, and SC: Saccharomyces cerevisiae.

¥—: No activity. AMP/MIC ampicillin/miconazole.

The concentrations of extractffraction and antibiotics used were 500 pg/disc and 1 yg/disc, respectively. The growth inhibition zone expressed was inchuded a size of disc-paper
(6.5 mm of diameter). The data represent a representative result of three independent determinations.

Fig. 1. Antibacterial activity of the methanol extract and its solvent
fractions of Pimpinella brachycarpa against Staphylococcus
epidermidis.

Symbols: No. {: methanol extract of P. brachycarpa, No. 2: hexane fraction, No. 3:
methylene chloride fraction, No. 4: ethylacetate fraction, No. 5: butanol fraction, and
No. 6: water residue of the methanol extract of P. brachymrpa. No. 7: ampicillin

(1 pg/disc) as commercially available antibacterial agent. The concentrations of samples
were 500 pgfdisc, respectively.
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49| DPPH &A%< H71e A= Fig. 2a0] YERIRA
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< Uehfio], FuEo] e 44 2 F84 JEe
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n-hexane 5389 £02 082~0.079 TF=E HYrh
AAAQ B4 radical 42759 ICsT Table 30 YERARI
on, DPPH 3°]2 % ABTS %ol &A% A%
ethylactate %], nitrite £=71°52] 3% n-hexane &3]
7V $8leink. 22y vitamin Coll ¥ sl oz
u] ekttt
EFUE F£E U BEE oiEdME MX 4
UEe] HCT-116 1zF tigdhal 3o tigh &A1
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e 525 2 nhexane 82 AdFE HelolA] &A
T Ao e FA] Ykon, butanol FE 2 & I E
< GAE AEE Asfetrt. 53] butanol &L FE9
ER o7 7HEe ASAE Vel e, 100 E 200 u
oA 2447} 57% 2 46%2] A2 AE YeRILC
1, ICsx= 166 pg/mLO 2 AlLHE THFig. 3). ¥ methylene
chloride ¥3-2 FXxZ7lol wet GA 2 A 318131
on £3)] 100 L 200 pg/ml F=oNA 2H7t 148% 2 135%

500

(d)

0 100 200 300 400
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0 100 200 300 400 500
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Fig. 2. Radical scavenging activities and reducing power of the methanol extract and its solvent fractions of Pimpinella brachycarpa.
(a) DPPH anion scavengin%activity, (b) ABTS cation scavenging activity, (c) nitrite scavenging activity and (d) reducing power.

Symbols; €p: vitamin C,

: methanol extract, O: hexane fraction, W: methylene chloride fraction, V: ethylacetate fraction, Hl: butanol fraction, and []: water residue.



Antibacterial, Antioxidative and Anti-proliferative Activity against Human Colorectal Cell of Pimpinella brachycarpa 595

ol M2A4E ehlAT] Ethylacetate £33 2] 790l &=

50 pgmL FE7A = AEAAS A A5 YEpgl o,
100 3 200 pg/ml FEolA = 247} 71% 2 94%2] Al
S vERo] Fxol we vk AZAAS J3S U
oh ol A EAS A} o) 5 Wafshs R &4
2 9la] Vel o g olgEn) B e shie
2280 7 213 vh15), Ael6sh o] thak
'551 771870 FEEollA] Zbz} cheket Qe o] Eix o
AR ¢l Bo] thet 84S A dg

son, B A3 HUEE o] 43 715484

o pAEz o 8F Aok

a5 7]“?‘(39'1

am,
fot

- 4

at

g -
i
] 2

A

Table 3. The radical scavenging activity of the methanol extract
and its solvent fractions of Pimpinella brachycarpa

Radical scavenging activity: ICy (ug/mL)

Extract/fr.”

DPPH ABTS Nitrite
Methano! Exiract >500 >500 >500
n-Hexane fr. >500 >500 71.43
Methylene chloride fr. >300 >500 83.82
Ethylacetate fr. 314.54 253.19 >500
n-Butanol fr. 436.99 26491 >500
Water residue >500 >500 >500
vit.C 16.82 316 499

P fraction

250

200

Relative cell proliferation (%)

Q 5‘0 ‘1(30 1é0 2(;0
Concentration {(ug/mL)

Fig. 3. Changes of cell proliferation by treatment of the methanol
extract and its solvent fractions of Pimpinella brachycarpa in
HCT-116 human colorectal cells.

The samples (100 pgfwell) were used to treat into HCT-116 human colorectal cell
in 96 well microplate for 24 h, respectively, and the cell proliferation was determined
using One-solution cell proliferation assay kit. Symbols; @: methanol extract, O: hexane

hacnon, W methylene  chloride fraction, V: ethylacetate fraction, Ill: butanol fraction,
and [} water residue,
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