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ABSTRACT Sweetpotato shoot tops (leaves, tips and
petioles) are known to be very useful parts as vegetables
because of their high nutritive values and great biomass
yield. In this study, the phenolic compound contents, anti-
bacterial activity, mutagenic activity, and antimutagenic
activity were investigated in sweetpotato tips that were 10-
15 cm of shoot top including stems, petioles and tender
leaves after sprout of storage roots. The study was done by
extracting sweetpotato tips with 80% cthanol and the ethanol
fraction was re-extracted with hexane, chloroform, ethyl
acetate, butanol and water. In ethyl acetate and butanol
fractions, total phenolic compounds contained 95.6 mg/g
extract and 69.3 mg/g extract, respectively. The antibacterial
activity was measured using the paper disk method with
concentrations of 1, 2, 5 and 10 mg/disk of butanol and
ethyl acetate fractions against L. monocytogenes and S.
Typhimurium strains. Higher doses of solvent extracts show-
ed the higher antibacterial activities. In addition, 5, 10 and
20 mg/mL of the extracts were tested to determine the anti-
bacterial activity in liquid culture. The sweetpotato leaf
extract by ethyl acetate showed 1 log reduction compared
to control after 24 hrs on Listeria monocytogenes, but 20
mg/m/ of butanol extract completely inhibited the growth
of the pathogen after 12 hrs. The extracts from ethyl acetate
or butanol on Salmonella Typhimurium did less than 1 log
reduction during cultivation compared to control. The num-
bers of S. Typhimirium TA98 and TA100 revertant colo-
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nies were 29-33 and 159-188 CFU/plate, respectively, indi-
cating that solvent extracts were no mutagenic activity. The
antimutagenic test was performed by adding direct mutagen
2-NF and MMS, and butanol and ethyl acetate showed an-
timutagenic effect. Thus, this study showed that sweetpotato
tips had high phenolic contents and both antimicrobiol and
antimutagenic properties. Sweetpotato tips would be good
nutritive source because of their high nutrient content with-
out any toxicity in consuming.

sweetpotato, tips, phenolics, antibacterial,
antimutagenicity
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Fig. 1. Solvent extraction procedurc from sweetpotato tips.
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Table 1. Analytical conditions of HPLC for phenolic compounds.

Item

Condition

Instrument
Detector
Column

Wave length (nm)

Waters Associates 616 (U.S.A))

Absorbance Detector

uBondapak Ciz Column (Waters Co., 3.9 mm x 300 mm)
254 (313 nm)

Solvent 40% Methanol : 60% 0.03 M phosphate buffer (pH 3.0)
Flow rate 1.0 m//min
Injection volume 5 1l
2 Atk o] F29] TA100-& Moltox3] A{Boone, NC, U.S.A)EF

Ul E Listeria monocytogenes KCTC 35692} Salmonella
Typhimurium KCTC 25158 Tryptic Soy Broth(TSB) Hj#]
oA 1817t 7]2 the, #FE o 1x10° CFU/m/ 7| 54
3}o] Tryptic Soy Agar(TSA) petri dishol 0.1 m/% £33}
spread3F T}, Ak2o| A F 3027k TSA plates ZAZEA|7
¥ paper disk(%7 8 mm, Toyo Roshi Kaisha, Ltd)
1, §uEE 2% ARE 47| =& g5t 10
AR TS 7] oA 4uig s AR o
ozt guiES YxtE ARk AEE loadingA)Zl
petri dishES AF2old 3087F A3t 3 FigloiA 30°C wijef
7|4 24 A7t vjoFgt & Vernier calipers(Califers, Mitutoyo
Co., Japan)E o|-&3te] 47 #lsigte] 274& S43ATh

oo o R
JE OM_{- ﬂ-\E

HAHHXIE 013 SmEd

L e 253 ARFig. DE =20, 10, 20 mg/m))
2 34stqih g4 4ol BuOH % EtOAcE 1 AA=
N )R] Aol A mlE] gk 74gt inhibition& 7HABE
ethyl alcoholol| B]Al3lo] A|22 ARS8}t

P& L. monocytogenes KCTC 35692} S. Typhimurium
KCTC 25155 TSBOJ 18A|17t 7|8 o8 <F 1.3x10> CFU/
m/o] ¥4 Zv|ata, FEARE 0.1 m/4 TSBEiA] 10 m/9]
do & 4A|7kuteh vjokel-& XF 3o Butterfield's phosphate
buffero]] 108)2 3|43+ & TSA HjA| o} 0.1 m/ &3}
spreadd}x 37°C incubatorol| A 24A|ZF ulj gt & a+EE Z

AFaH .
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Aulols 5o §7H SHL AT Fo £ Ao o %
sk,

A3 Aleke. A A Ed¥o]fl o Z(direct mutagen) 2-Amino
fluorene(2-AF), 2-Nitro fluorene(2-NF), methyl methane
sulfonateMMS)$} 73 9 A EHR0IEE S &3 & 3]
Aal=t] AFEE DMSOL Sigma-Aldrich(U.S.A)oll 4], Vogel-
onner minimal glucose agar plate, top agar, nutrient broth
9 bacto agari= Difco(U.S.A)of| 4], 712|il Oxoid nutrient
No. 2= Oxoid(England)oll 4] S+¢J5}Sith. Histidine, bioting
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buffer(pH 7.4) 2 ZA| 700 w7} H=ZF 3tk o & 37Ca
A 2087+ 2 g vjokst & His/Bioo| 7HE 2 m/ Top Agar
@45C)0 Y & ET3gt & v)g] 248 %2 minimal glu-
cose agar plate®]o] EE3 T 37°C o)A 4847k vjeFs}e]
Q71 EAEAHo|(His™ revertant colony)F& ARSI &
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Table 2. Yield ration of extraction of sweetpotato tips by
various solvents.

Solvent Yield (%, wiw)'
Ethanol extraction 12.5
n-Hexane fraction 1.1
Chloroform fraction 1.6
Ethy! acetate fraction 0.9
Buthyl alcohol fraction 0.7
Water fraction 8.9

%Yield ratios (%) = [evaporated extraction or fraction (g)/dried
sample (g)] x 100

Table 3. Phenolic compound contents of solvent fractions from sweetpotato tips.

BT water 2EE0] 89 go 2 7P WO, tEZ
chloroform £2E0] 1.6 go|21, A §ufEdas 0.7~

11 g9 &< Uerisitt

g 1029 #H=3E 3 270 ¢l
L 69| dE33tEo] FHEe] ses, T 5 chlorogenic
acid®} caffeic acid®] &HeFo] Zu|=alFol 89~93%= i
o xA)srach 3 SrjEEE HEsitE A2 ethyl
acetate & buthyl alcohol Z=&Eo| t}2 &ujF&E0| st
o} Y53 =QItHTable 3). A1EH|of £k phenold =
Ao F2E 1,0000] F olo R BT e, $4b7
2 23 WERE SRS 7 I glof A WellA A
A Aas AATFoEN Ay w3k YA 5 s
71540 s 2 glthKim & Kim, 1977). Egt F1ate]
L caffeic acid, chlorogenic acidi Z-& polyphenolic
compound7t o] F§rElolRlol FAksiet A, WFAE,
Peauely 5 ATy EHeS ¥IsHck(Kaul
& Khanduja, 1998; Robard ef al., 1999; Yoshimoto et al.,
2002; Islam et al., 2002). L7t B&3E28S B3 Axt
10%2] #3138 % chlorogenic acid®} caffeic acid7} =
3] wol g8 Ao Hol FF 7|54 HLR o8 ks
Aol &S ¥ & Atk

gmary

TFul T4 EtOH &89 SmjEdd g+ 84de
Abst7) lstey o Bl A |
EtOAc ¥ BuOH &=
disk FE=2 345to] FABE 83
©} $olI4E FRYAAI} Z7H5IA, SulEE
= buthyl alcohol®] H]3}o] ethyl acetated| A} Tha 2 g+
242 UepEhTable 4).

>
.

(mg/g extraction)

. Gallic Chlorogenic Gentisic Caffeic Cumaric Ferulic
Fraction . . . . . ; Total
acid acid acid acid acid acid

Hexane 0.005 0.209 0.008 0.050 0.001 - 0273

CHCL" 0.019 0.592 0.463 0.195 - - 1.269

EtOAc? 0.933 10.340 4.056 79.083 0.060 1.139 95.611

BuOH” 0.752 40.457 3.476 22.755 0.10 1.755 69.295
Water - 7.933 0.493 0.928 - - 9.354

DChloroform, ?Ethyl acetate, 9Buthyl alcohol
y
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Table 4. Zone of inhibition of buthyl alcohol (BuOH) and ethyl acetate (EtOAc) extracts from sweetpotato tips on selected

foodborne pathogens.

(unit : mm)

Compounds Dose (mg/disk) L. monocytogenes S. Typhimurium
10 15.0+£0.2 13.0+0.1
5 13.0+0.1 11.0+02
tOA X
EtOAc ext 2 9.0%0.1 10.5+0.1
B 1 8.0+0.1 9.0x£0.1
10 11.0+0.2 10.0+£0.2
5 10.0+0.1 8.5x02
BuOH ext. 2 9.520.1 8.0+0.1
1 8.0+0.1 8.0+0.1
9 10 -
Y > 8-
% 7 %
g g
£ 5
2 5 2 _
s —e— EtOAc-Ext. 20mg/mL g * - g“g:'g":» fg"‘g’""-
S, —~0— EtOAc-Ext. 10mg/mL o UOH-Ext. 10mg/mi.
2 —w— EtOAc-Ext. 5mg/mL 5 [ —v— BuOH-Ext. 5Smg/mL
E —g— EtOH E 5] —v— EiOH
5 —=— Control g —a— Control
= ! =
2 , . . : . | 04— - . .
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time (hour} Time (hour)

Fig. 2. Effects of sweetpotato leaf extract on the growth of Listeria monocytogenes in TSB incubated at 35C.

—@— EtOAc-Ext. 20mg/mL
—O— EtOAc-Ext. 10mg/mL
—v— EtOAc-Ext. 5mg/mL
—o— EtOH

—&— Control

Total microbial numbers (log,,CFU/g)

0 5 10 15 20 25 30

Time (hour)

—e— BUOH-Ext. 20mg/mL
—O— BuOH-Ext. 10mg/mL
—w— BUOH-Ext. Smg/mL
—v— EtOH

—a— Control

Total microbial numbers (log,,CFU/g)

] 5 10 15 20 25 30

Time {(hour)

Fig. 3. Effects of sweetpotato leaf extract on the growth of Salmonella Typhimurium in TSB incubated at 35 C.
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Fig. 4. Bacterial confirmation test for genetic features.

Table 5. Reversion properties of Salmonella Typhimurium TA98 and TA100 to negative controls and positive mutagen controls.

No. of revertant S. Typhimurium colonies (CFU/plate)l)

Sample Dose/plate

TA 98 TA 100
Bacteria + Buffer 25 uL 326" 181 £ 21
Bacteria + DMSO 25 uL 29+3 189 + 30
Bacteria + mutagen
MMS? (5 uL/25 pL) 30 uL - 2,123 +434
2.NF? (5 ug/25 uL) 30 uL 4,452+565 -

MMS, 2-AF, and 2-NF were dissolved in DMSO (dimethylsulfoxide)
DMean + standard deviation of triplicates, 2)methylmethanesulfonate, ) _nitrofluorene
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Table 6. Mutagenicity of solvent extracts from sweetpotato tips to Salmonella Typhimurium TA 98 and TA 100.

No. of revertant S. Typhimurium colonies (CFU/plate)l)

Extract Dose/plate

TA98 TA100
BuOH 1.25 mg 29+ 6 175+ 17
CHCl; 125 mg 32+6 163+ 16
EtOAc 1.25 mg 29+3 169 + 28
Hexane 1.25 mg 32+5 159 +30
Water 1.25 mg 33+9 188 +£12

YMean + standard deviation of triplicates

Table 7. Antimutagenicity of solvent extracts from sweetpotato tips to Salmonella Typhimurium TA 98 and TA 100.

Number of revertant

Extract Dose (plate) S. Typhimurium colonies (CFU/plate) Inhibition
TA98 (2-NF)" TA100 (MMS)” TA98 (2-NF) TA100 (MMS)

BuOH 125 mg 3654357 229 + 67 79.0% 90%
CHCl; 1.25 mg 1,024+323 2,257+112 41.0% -1.8%
EtOAc 1.25 mg 542427 1,213+ 89 68.8% 45.3%
Hexane 1.25 mg 1,146+67 2,123 + 167 33.9% 4.28%
Water 1.25 mg 1,735+126 2,218 164 - -

D2-Nitro fluorene

YMethyl methane sulfonate

Meantstandard deviation of triplicates

£ 2123 CFU/plateo]|Sitt. = [o

Salmonella Typhimurium TA98 ¥ TA100¢] thgt =<
Ho| BAL ZARE ZI(Table 6), TAISS BE H7HrollA
29~33 CFU/plate©] a1, TA100 E5F 159~188 CFU/plate
2 Table SOIA UbEhy Apoiby B aisek 2 Afol7) glo]
Squlo] By gh A2 ehirh

weh B 2289 EANOIUY oA A4L HE
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Wl Lrehd o2 gEQol B4o] Qi AoE B
THTable 7).

oVgat T A A ©f P Baolt
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E4Hol
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Yoshimoto ef al(2002)2) R 11}t 7o} Ttn} Hdeof] FES1H)

3105 polyphenolic compound®] AY2]&Hd EJ—}E AR ETE

d

n7ek $ omie AgRe) A4 SAE 757
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i 2712 10 mel BES FH, TE F3ES Az
313LE St AZE=419 Listeria monocytogenes, Salmonella
Typhimuriumo] et g4 B4, AFLAG A =2
Mojely 0 PEMo|NY 5 2A Ak Theat 2

L st Baols 632 dsshagol BHEol e
o, 1 % chlorogenic acid®} caffeic acid®| gaFol Z-ui|l =3t
2Fo] 89~93% 2 JHES Ax|skgirt. w3 SufE3d g
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2 RujRE T viste AFI 24
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BHIEL 0.7~1.1 g9 £&& Ushlidich

3, n7er Baoll 629 AESEEC] BHEe U
om, 7 2 chlorogenic acid®} caffeic acid®] &&Fo] FHl=
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