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Abstract - This study was conducted to gather the basic data on the increase of utilization for the Japanese staunton vine
(Stauntonia hexaphylla), native plants which were grown in the southern districts in Korea. We have also determined their
partial physical and chemical compositions and their physiological activities. Vitamin C contents in fruit skin was 85.23
mg/100 g, and that in flesh was 61.67 mg/100 g. Total amino acids contents in fruit skin increased much more by 762.72
mg/100 g DW compared to that in flesh by 434.05 mg/100 g DW. Inorganic matter contents were more increased in the fruit
skin (108.48 mg/¢) and its main components were K (76.53 mg/{), Ca (20.20 mg/l) and Mg (6.22 mg/{). Total phenol
compound and flavonoid contents in 1,000 mg/{ methanol extracts were 7.3-9.6 mg/{ and 5.1-6.7 mg/(. Nitrite radical
scavenging activity in 4,000 mg/¢ methanol extracts of fruit skin and flesh for Stauntonia hexaphylla were 79.5% and
77.8%, however, that in seeds was 17.1%. Overall mushroom tyrosinase inhibition activity (% of control) was less than
10.8%. Anti-microbial activities of methanol extracts from the fruit skin against the gram negative and positive microbial
strains were not significant in the lower concentration of extracting solution, however, that from flesh and seeds in terms of
the inhibition diameter were 8.91 ~12.25 mm.
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HIEH COf S AlRE ulAlaHA A2 & S4] 80T
of Hykstgleh 2AE A& 10 g= ”ﬂ‘“*ﬁ}oi F29(0.1
M citric acid+0.05% EDTA in 5% methanol) 40 m{<}
sskslginh, e 2C =AoA 1087 10,000 rpm
o=z YAl —,‘i‘—!ﬂﬁ}‘ﬂ?—fq /J—Xloﬂ,] pHE 2.3~242 % s
5}t =258 HPLC solvent®] Sepak Cijg Cartridge=
SHHEW O, nylon micro filter(0,45 um pore size) &
ATA|A ToFrh AN O] Ak o)A 3TE AE A7)
S ek« 254550 95(v/v)ol 1 mlQ) 1, 2—phenylene—
diamine(3.33 mg/ml)S £}t HPLC pump system
(Waters, Model 510, USA,)¥} UV detector(Waters, USA.)
£ dZ3}o] 261 nmoj|A L—Ascorbic acid 12|31 348 nm
o| A dehydroascorbic acid2 435}t 4y 2=%x4
£ 95°C, $42 1.5 m/min7} HEE dgon, olE ¢k
Ao A Waters Symmetry Cig column(0.5 um, 4.6x250

mm)-2 HEHE S F45=5 1 95(v/v) 2 3] ulg] QP SIA|
ek,

oblAl B
A& 10~20 mgS 0.5 per chloride acid®2 w23} A]
Zon H#ASE A= 4,000 rpmOZ 1027 94 &
25ttt AR S S3HA717] skl HA o] AN 250
ml e} ZHg AR A(potassium hydrogen carbonate) &
3 T 2 AEA|A mggﬂ] 819101, ice bathof 15
= A= Folck ARt ;‘15/\] 71 6,000 rpm .= 102 7
T At A 250 meofl 375 me o] A& EF
N Z=A|(Li citrate 0.2, pH 1,3)E A5t A|2H
o] pHE 1.9-2.022 z4dsto] &4 FHS A=t
o}u| 1Ak} biogenic amines 9] 242 HPLCE EA]9|
BA5199tt HPLCS] Waters liquid chromatography~ Multi—
chrom software® A|o{5}%.2. ™, Sykam S 7131 reagent2}
Sykam 2100 solvent delivery system= ZH|3}5C} Sykam
column LCA K 07/ Li(5 pm, 4.6x150 mm)¥} HPLC 24
th23; Zo] 319tk Mobile phase AoJA]= lithium citrate
buffer(0,12 N; pH 2.90)= Mobile phase BoJ|A]+= lithium
citrate buffe(0.30 N; pH 4.2)& 18|31l Mobile phase
Cof| A% lithium citrate borate buffer(0.30 N; pH 8.0)2}
regeneration solution(0.5 N) 0.2 3}t 948 0.45
ml/in®. 2 ZASFYEI, column 2E+= 37°C7F H L&
shsick

71E ¥
A A2 RS vHfsto] 0.5 g Boke 4zkEe
230] Yl H,S0, 1 me9} 50% HCIO, 10 M-S P2 the

Ao A LEE MA3| E6] 310~410C oA 3~4A]7
ZZ23)9c} Hal & YzFA)7] TS Whatman No, 5 o3}
A2 ojusle] 10 mE o3kt ofwjol.e
4= A (Spactra AA—220FS, Varian, Australia)& ©|
£3}o] K, Ca, Fe, Na, Mg, Zn ¥ Cr& =43}t

AR

Z Y= IRHE T

Z Y& 3IgHE SRS Folin—Denis W' (Dewanto et
al,, 2002)°] wtet EA51ch AIRE 1 mg/l =2 A
35 o] Al 1 mbof 574 3 mE F7)ska, folin—

ciocalteau’s phenol reagent 1 mE 713k & 27C =
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grold Eeigith 52 - NaCOs 2384 1 mE
Ha Aol 1ARE AR £ 640 nmo M S d e

A(UV-1650PC, Shimadzw)2 EFHEE =451t ¥

% St eolt FeF S 7 AR 0.1 gol| 75% H|gt
29 islol] ALolA S B FET g o 29
1.0 ME Ald o] #skar 10 ml 2] diethylen glycolS 7}
sto] & E3IATh, HhA] of7]of 1 N NaOH 0.1 mb& 2
ZE3tA)A 37°C 9] water bathol|A] 1A]7F FoF HES-A]7] &
420 ool EYEE 2B, FAFE AR §9 o)
Al 50% Hghks §9s FUsHA APstlen, &4
L naringin(Sigma Co,, USA)2 0]-&5}o] 25} o] &2
e % Bekwiols Peg Fec

ARFols =4S DPPH(a,a—diphenyl—B—picryl—
hydrazyl) S o]-&5F0] A|Z2] §2]7](radical) a7 &3}
2 2748k Lee 5(2000)9] 1S WFslo] 25alsirh
1X107*M DPPHS} H= 2ZE-S 7471 100 ulX s}k
SstaL, 3027t o Aol AR - ELISA Reader
(Bio-RAD, USA)E 0|85t} 517 nmollH M2 2}jz
w8 e AR S Ar1E oz A4
(Scavenging activity) &= FA|5}41L, RCs0-S DPPH =
T7b 1/28 ok 2R3gh AlR9] Hug) o= UEhy
Qo kst S2E 2 g%l BHT(butylated hydro—
xytoluene)@t B|W3FYTE =, “DPPH izt AAEA
@) = 1-(32E W) THE/32E LAY §
) X 100°0.2 A}

otgitd4A a3t

oA AA AIH= Gray@t Dugan(1975)9] S
Foto] theat Zo] SA5R3IT 1 mM NaNO; 20 plol] A
= FEY 40 09} 01N HCI(pH 1,2) 140 pb AME-5}0]
FUE 200 w02 HEAT o] HREAE 37C Feazo
A IAZE BES-ATZ] B 2% acetic acid 1,000 10, Griess
A|9F(80% acetic acid® ZA||3F 1% sulfanilic acid®} 1%
naphthylamine2 1 : 1 H| &2 &35t A, AFEZAIH =
A 80 ubE 7Fste] & EJFAIA HlE AehEt Af2ofA] 15

HEQ| sfehduat A

w1 RESAIZL 3 520 nmoflA S E=E S5k ofdet
z 2

=
Ae Tt 1 A obaug &

A& (%) = {1 — (1 mM NaNO, -§Ho|| A|2E H7}sto] 1
A HEATL 9] F/E - AEFEEY A FEE)

/ 1 mM NaNO, §oo] AIRTH4l ZF45 A7k}l 1417F
WA F9 BUE) X 100702 Sk

Tyrosinase?] 84 A3

Tyrosinase®| &/ Asfjol o3t w|H&4 avte=
31449 key enzymeQl tyrosinase®] ZH-&ZA1} AYX
DOPA(Dihydroxiphenylalanine) &) AJA&E2] &
GBS A (UV/ VIS spectrometer, Jasco, Japan)
olgslo] 2453}, 718 = A A8l 0.1 M potasium
phosphate buffer(pH 6.8) 0.4 ml, 0.03% tyrosine
solution 0.4 ul, A|E-EN 0.1 2 &gthof F Aol
0.05 me(100 units)E 47kste] 87C oA 1027k ¥H3-A]
2 A455h dceolA| 527 HAEo] WSS FEA
o, o WSOg 475 nmol 4] FEHYEAS ol ot
THEE 573 T tyrosinase AT AdleS 513
a2 ARARI ERHEA e wgl
& 2O R gl I A2 “tyrosinase AeHE/3 (%)
- (3% PP SUE - 222 A7) T
| 228 BT SR X 10022 Sk

=

]

T o
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A 2L AN FE FE2ELS oA (Whatman No,2)
2 IRt & SASIA. dte IHGANER] Bacillus
subtilist KCTC 1022), Bacilus cereus(KCTC 1012), Listeria
monocytogenes(KCTC 3569) W Streptococcus mutans
(KCTC 5125) 453} T3/dAItQ] Pseudomonas aeruginosa
(KCTC 1636), Escherichia coli KCTC 2441), Salmonella
enteritidis(KCTC 1240) 3Z& A3 oH, w9] ujjoke
SAFFE] SATHE 96t nutrient broth(NB)oll 1 ¥
o] B FF ¢ 35T oflA] 244t wjekataict,

P WS 4~5 mm FAL HEE E3
nutrient agar(NA) F¥ujz|of 0,1 x0H F=sto] o+ U3t
A =slal, "t paper disk(Z8 mm, Toyo Roshi
Kaisha) o] &2 1,000 mg/ul o] HE== gh= 8o
& 50 b /diskE G471 th 35°C oflA] 2441%F <t
OF3t & paper disk 599 clear zone] HA| 217 (mm)-
paper disk(&8 mm)g £33t
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22t % D
ol E FF

H|EIRI C

o] Hulot 359 Hehl © WS BAT A3 7
7+ 85.23 4 61,67 mg/100 go|%ltHTable 1), HJEM] C=
ARl AN e EoE 93 2ol i A
o4 4ol 70, 50 4o U g0z ot
s ARl Yol g Ao 1
fllﬂ %Eﬂ(Rhee et al., 1992), 2o Z=9] HEhd ¢

S 27 mg/100 go|Sth= Jeong 5(2007b) 9] Hi1o}
Hwe of HE vuje 328, IS 2, 38 Wolth
Koh®} Kim(1995)0] H 113t 2F27Fo] 41, 19~ 46.55
mg/100 g HOHE mz Spololch. HIEhel © E5 e
o} 78 BE 3193 Q] L-ascorbic acido] v]3l A3}
3ol Dehydroascorblc acid o] Wol 7}z 54 11 2
33.54 mg/100 g& YEIRIH

oto|i= At &2
w3o| & omig e oA 1757, TEolA

Table 1. Vitamin C contents in the fruit skin and flesh of Stauntonia hexaphylla

Vitamin C contents (mg/100 g)

Characters
Dehydroascorbic acid L-ascorbic acid Total
Fruit skin 54.11£2.19° 31.12+1.57 85.23+3.76
Flesh 33.54+2.01 28.13x1.52 61.67+3.53
"Means+SD

Table 2. Amino acids contents in the fruit skin and flesh of Stauntonia hexaphylla

Amino acids _ Contents (mg/100 g DW)
Fruit skin Flesh
Aspartic acid 84.92+4.25 57.61+2.88
Hydroxyproline 36.02+1.80 22.00+1.10
Threonine 26.28+1.31 8.02+0.40
Serine 49.69+2.48 31.16+1.56
Glutamic acid 84.87+4.24 50.40+2.52
Proline 27.78+1.39 0.00+0.00
Glycine 50.41+2.52 33.30+1.66
Alanine 28.11+1.41 14.73+0.74
Valine 58.38+2.92 33.04+1.65
Cystine 18.68+0.93 17.20+0.86
Methionine 32.08+1.60 17.40+0.87
Isoleucine 34.41£1.72 21.47+1.07
Tyrosine 30.83+1.54 24.31£1.22
Histidine 37.54+1.88 39.68+1.98
Tryptophan 17.87+0.89 9.8240.49
Lysine 27.63£1.38 22.78+1.14
Argine 27.22+1.36 31.13£1.56
Total 762.72433.64 434.05+21.70
"Means+SD
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1657F7F 2= slen, TS 5 434,05 mg/100 g
DWo H]3| Tulof|A] 762.72 mg/100 g DWO.Z Worch
(Table 2), o]2|gt A¥}= T4k At o] F obulleAbs
w2, 5% A 17F0] EeEglon, ek 762,14
mg/100 g DWo]th= Jeong £(2007a)2] X 119} H|nl
3 2 o d& 7tuo] & ofu|w-Al SRS Holaf el 9K
S| QAT T2 ol vlEl 1,764 A= W
o)t

ofmliAr S5 B

ETER
(84,92 mg/100 g DW), Glutamic a01d(84,8'7 mg/100 g
DW), Valine(58,38 mg/100 g DW), Glycine(50,41 mg/100 g
DW)& o2 Werom  78-2 Aspartic acid(57.61 mg/100 g
DW), Glutamic acid(50.40 mg/100 g DW), Histidine
(39.68 mg/100 g DW), Glycine(33.30 mg/100 g DW)

O 2 wol 183} 1}u] %= Aspartic acid¥} Glutamic
acid o] 2 olliAle o 4 Slgick

£ Aspartic acid

2l o

HEY] e o2 Fujeh vl 242 108,48 Bl
40,68 mg/Lo] FHf-Elo] QI3lth(Table 3). T7FE TFe
K, Ca, Mg9| 74 3.18 mg/to)d= HEH=Hl, Naot
Ing Al€Istile ) Fto] wol ehrEo i K=
7P B de YERlen wlel skl 742} 76,53,

95.99 mg/Lo]11l, K th&0 & WO Ca= }ulo] 20,20

HES] spshdRat Aejed
mg/¢, I 8,56 mg/0o]aL, Mg o] 6,22 mg/L,
5ol 8,18 mg/Lo] EJFE O] Ut ol At Tk
ZL9 BIE RS BASE 43 K 26,58 mg/l, Ca 2.38
mg/l, Mg 1.2 mg/¢ ¥ Na+ 2.1 mg/Lo]|3th= Jeong
5(20070) &) Kol vjwsl] & uf AAF oz W Folql
omn, 7k At ek o] FUlE e K 136,93
mg/0, Ca 4.83 mg/{, Mg 5.54 mg/{ ¥ Na+ 2.35 mg/{
%th= Kim 5(2006) 9] Haiof Hjws] & wf HES K g

2 tha P Yolx] 27188 tha Bt Afe

5 Uiz BE2 9 & SepEsols By

HE WEhe 255 1,000 mg/LoA] & Hl=3dsE &

2o 73](9.6 mg/l), FAH8.1 mg/l), T5(7.3 mg/l)
202 WortH(Table 4). HluA B4L ot oty sla
£, 9z, 7F BEzg A2 AR 5 ool

X—.L’% o] A= Alr dHA U=
et al. 2006; Quinu®} Tang, 1996), BT A THo(19.4
mg/l) Hrh= 22122.9 mg/l) o] oHPark et al, 2008b)
B £ Ao Sl TR YRS $ s

H|(Heo et al,, 2007; Lee

o] sleF Zwoj|A] o]gd uj= FulE o] g3k Fo|
5 Zlog L%El ik,
HE vk 550 & SetE ol ke (6.7

Table 3. Inorganic matter contents in the fruit skin and flesh of Stauntonia hexaphylla

Inorganic matter contents (mg/{)

Characters
K Ca Fe Na Mg Zn Cr Total
Fruit skin 76.53+3.83° 20.20+1.01  3.98+0.20 1.96+0.10 6.22+031  0.02+0.00  0.57+0.03 108.48+8.67
Flesh 25994130 8.56£0.43  0.1240.01 2.2540.11 3.18+0.16  0.03+0.00 0.55+0.03  40.68+5.64
“Means+SD

Table 4. Total phenol compound and flavonoid contents in 1,000 mg/¢ methanol extracts from the fruit skin and flesh of Stauntonia

hexaphylla
Characters Toltal phenol compound contents Total flavonoid contents
(mg/t) (mg/t)
Fruit skin 9.6+1.10" 6.7£0.41
Flesh 7.3+0.16 6.3+0.32
Seed 8.1+0.42 5.1£0.15
"Means+SD
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mg/l), B5(6.3 mg/l), FAH5.1 mg/l) == Wk
(Table 4), Ee}Ewo|ERE G B webiS Y
ABRHERA AE Fole o 3 A widAE
B = ZAetH, sk g AR AdF o] 23~1,000 mg 7
o3l Bolgt HARg o] ¢l o (Miyake et al, 1998), &
AR 2hg, ee)A] Akl o, dhS, FeHEET), &
o, FHpels AAAS 2, WIS A, HAEH
7ska-g 5ol g17} QtHCha®}t Cho, 2001; Kawaguchi
et al, 1997), T1B|E & ZatH o]t 9] dlefo| Wo] 23}
Hol = Ao] Frhal & 4= g, ok vid, diS,
ANEE, slo]H=9] ]9} 25 2,000 mg/lo] o
EetRlco|E FRFE RARE At BT THEofA 9.0
mg/02 7P Wth(Park et al, 2008a)+= A& A¢te
o HES ok Hoh A om e o] F EohE e
o|=7} eHrE ol ATt

HE vehe FE=0] disto] DPPH 2tz 27184<
SAT 23 Iy, FA, B £o2 52 AASosE
HYHTable 5). 2% 1,000 mg/loA DPPH |zt
A7 B 37.0%, FA10.5%, I 16.2%F LEF
ol Hg} 255 1,000 mg/tofl Al DPPH 2tz 242
2 I8 26.4%, FAF 45.9%F H(Park et al, 2008b)=
Hirof Hlsf kA Wekou}; Park 5(2008a)0] Eilgt 3}

oHef A EEe} Flo]HE B9 7,.9% B 9.5%0]| H]sfA]
© th 2 e Yl 2494t E superoxide
anion< H|E35}4] hydrogen peroxide =+ hydroxyl
radical ¥} =& Akeir] o] ofsto] 4kaba] &4t =9
3o 2 A =4S eI A B2 2 (Cohen, 1978; Kappus,
1986), 2 B/datad] Aets E4be AlASE WY
PR Aol A dAetadr Hold ofz|add=de =
E3HAU ofste= kel AA AL SiTk wEbA kst
SHoA FES o]&Al= thE F9lol vl Aridos
DPPH it|Zh 2750 A Uehd Bu]E o]8sh= Zl°]
& Aoz YA

OFRIMA AJ{EFR LU tyrosinasel| &A1 X5l

HE wghE 355 4,000 mg/to] obdAtg A ant
£ A% A} mhejof we-& 747} 79,5, 77.8%%1H| BlS]
FA 17192 Weh(Table 6), oL AARS 4B 1
LA Foll e ol8HIL = Ao= Tl AlZolut
ook W FEof ol A5k 29 ¥ 3 ofl 59
ol =9} nitrite’} HEE-3}4] nitrosamineS AJAISHH
(Peter, 1975), ©] nitrosamine2 UA=T oJA A5}

A H 8o 3o AmFznlo] Adtelo] Es|m Ryl
2 WAstel 4% AE doslt Ao FeAwA of
of Tt 34 o] mAIE T 9leHNormington 5.
1986). B £ 17 At vTh F3F 4,000 mg/L

Table 5. DPPH radical scavenging activity (%) of the methanol extracts from the fruit skin, flesh and seeds of Stauntonia hexaphylla

Concentration of extracting solution (mg/¢)

Characters RCs¢’
62 125 250 500 1,000 2,000
Fruit skin 1.0£0.017 3.2+0.10 8.7+0.60 13.0+1.20 37.0£3.10 65.0+£2.32 1513.0
Flesh 1.0+0.00 1.4+0.02 1.6+0.02 3.840.23 8.4+1.11 16.2+2.10 6109.7
Seed 1.540.13 2.0+0.01 5.840.12 8.6£1.02 10.5+1.27 22.8+1.22 4378.0
“Means+SD

YExtract concentrations (mg/?), which show 50% activity of DPPH radical scavenging, were determined by interpolation.

Table 6. Nitrite radical scavenging activity (%) and mushroom tyrosinase inhibition activity (%) of the methanol extracts from the

fruit skin, flesh and seeds of Stauntonia hexaphylla in 4,000 mg/{

Characters Nitrite radical scavenging activity (%o) Mushroom tyrosinase inhibition activity (% of control)
Fruit skin 79.542.28" 4.2+0.23
Flesh 77.8+1.37 10.8+1.09
Seed 17.1£3.20 2.540.15
"Means+SD
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o)A 77.8% oo obdArY AsS Vrehd T e} Ak
2 A 4F79 gk F5= 1,000 mg/Lof|A] 2=
76.4~80.9%, L 711~78.3%= LER}IcHPark
et al,, 2008a)= K1l 9 v} HEkS 225 1,000 mg/l
of|A] 73.8~82.1%= EFWHTHPark et al, 2008b)= K
atof Hlsf W@ ol qich

Hepd M40 a3 GAE st &4 tyro-
sinase 49 Adjavts HEhke FEE 4,000 mg/Lof
41 10.8% o|s+5 UERHtH(Table 6), Wepd A2x0] F5
Y] A HE= tyrosined SUEEE b
tyrosinase?] aAZ2of QJ&|A QYA dopaquinone =
of §EAZ a5kl oflial 9 EhiaThe] FaGO
2 AT 2 E(Lerner?} Fitzpatrick, 1950; Pawelek$}
Korner, 1982, Wald A9 G492l tyrosinase &4 A}
AE AAsHE v anE 7|hd 4= ok, 1 SHoA
HE g 255 4,000 mg/lo)|A] tyrosinase 49
AollE2 2ARE 23} 10,8% olsks UEho] HED o
oA o] AAbE]= HImHe] &5 4,000 mg/Lol| A
5 16.9%, A 2. 7%S YEFNTHPark et al, 2008b)
© Huep okl s FEF 2,000 mg/loAl 6.8~
14.4%9) tyrosinase @4 Aails et Park et

HEQ| sfehduat A

al,, 2008a)= Hilo] Hs| tha W2 o]t wHbAl
HE FE50lA tyrosinase 49| Asjaas 34 7|0
7] olglg AoE 7SI,

g

a4
TIrergatel vigk Ui vghE S50 I
2285 A|9JslaE 9.18~12.05 mmo] Asjgk 2]
erlgion, 57t 84S Ade 23S 2 7
S UetSIch(Table 7)., & R{HEs 10 225
500 mg/¢ 4 W Bacillus subtilis®} Bacillus cereus 3

o

o
T
Al

ol

g
=
T

o nle &
0 oo on &

Streptococcus mutans©l| H3l], 1,000 mg/0-& Bacillus
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Table 7. Anti-microbial activity of methanol extracts from the fruit skin, flesh and seeds of Stauntonia hexaphylla against the

gram-positive microbial strains

Inhibition diameter (mm)
Characters Gram (+) bacteria 500 mg/? 1,000 mgt 2,000 g/t
Fruit skin Bacillus subtilis 8.17+0.12° 9.15+0.25
Bacillus cereus - 9.90+0.18
Streptococcus mutans 9.95+0.35 10.82+0.25
Listeria monocytogenes 10.244+0.12 10.69+0.13 11.00+0.31
Flesh Bacillus subtilis 9.56+0.25 9.8140.30 9.96+0.47
Bacillus cereus 9.8240.16 10.0940.19 10.26+0.22
Streptococcus mutans 9.89+0.36 10.39+0.16 11.01+0.63
Listeria monocytogenes 9.28+0.12 10.00+0.13 11.16+0.31
Seed Bacillus subtilis 9.56+0.55 9.8140.74 9.86+0.47
Bacillus cereus 9.8240.16 10.0940.19 12.0540.22
Streptococcus mutans 10.10+0.33 10.3940.16 11.21+0.63
Listeria monocytogenes 9.18+0.12 10.11+0.13 11.26+0.31
“Means+SD
Not detected.
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Table 8. Anti-microbial activity of methanol extracts from the fruit skin, flesh and seeds of Stauntonia hexaphylla against the

gram-negative microbial strains

. Inhibition diameter (mm)
Characters Gram (-) bacteria

500 mg/? 1,000 mg/¢ 2,000 mg/¢

Fruit skin Salmonella enteritidis 9.07+0.28" 9.50+0.15 9.5140.85
Pseudomonas aeruginosa Y 9.70+0.37 12.71£0.12

Escherichia coli - 9.07+0.47 9.59+0.31

Flesh Salmonella enteritidis 8.91+0.22 9.29+0.23 10.30+0.57
Pseudomonas aeruginosa 10.11+0.13 10.94+0.19 11.53+0.36

Escherichia coli 9.92+0.40 10.18+0.34 11.35+0.15

Seed Salmonella enteritidis 8.91+0.22 9.52+0.23 10.8940.57
Pseudomonas aeruginosa 9.45+0.14 10.2440.19 11.63+0.36

Escherichia coli 9.82+0.40 10.27+0.34 12.2540.15

“Means+SD
YNot detected.
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