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Control of Yam-Putrefactive Psychrotrophic Bacterium Using Clove Oil and Preparation of Functional
Fresh-Cut. Ryu, Hee-Young, Sang-Jo Park!, Bong-Ho Lee', and Ho-Yong Sohn*. Department of Food
and Nutrition, Andong National University, Andong 760-749, Korea, "Experiment Station of Bioresources, Gyeo-
ngbuk Agricultural Technology Administration, Andong 760-749, Korea — Yam has been recognized as healthy
food due to its various biological activities, such as anti-obesity, antimicrobial, anticancer and immuno-stimu-
lation activities. In this study, antibacterial activities of 800 more natural plant extracts against yam-putrefac-
tive psychrotrophic bacterium, Pseudomonas rhodesiae YAM-12, were evaluated to select a natural
preservative, which is useful to long-term storage of yam and fresh-cut production. Finally, the clove oil was
selected, and applied for the production of yam fresh-cut. The 1% of clove oil treated fresh-cut showed minor
color changes during 31 days storage at 4°C and the microbial growth was not detected. When the artificially
contaminated fresh cut by dipping with P. rhodesiae YAM-12 suspension for 3 min was treated 1% clove oil,
the microbial growth was identified to 10* CFU/g from 10> CFU/g with minor color changes. Whereas, treat-
ment of sterilized water, or 100 ppm NaOCl into artificially contaminated fresh cut showed severe putrefac-
tion (108 CFU/g) and color changes. Considering the previous reports that clove oil has antimicrobial,
antioxidation, and antithrombosis activity, the use of clove oil into the yam fresh cut will provide market
safety and consumer acceptability by prevention of microbial putrefaction and its biological activity.

Key words: Clove oil, functional fresh-cut, Pseudomonas rhodesiae, psychrotrophic bacterium, yam (D.
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Fig. 1. Putrefaction of yam slices by treatment of Pseudomo-
nas rhodesiae (YAM-12), (a) fresh yam, (b) stored at 4°C for 7
days without treatment, (c) stored at 4°C for 7 days or (d) stored at
30°C for 3 days after YAM-12 treatment (106 CFU/g-yam).

3} AleRog AL disc-paperd 22122 HA3IE. o
z7o2 A9 7129 B IATAQ ampicillin?t
erythromycin®] 73 1 pg/disc 5= P aeruginosa, P.
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Table 1. Antibacterial activity of natural and medicinal plant extracts against yam-putrefactive psychrotrophic bacteriam,

Pseudomonas rhodesiae Yam-12.

Korean name Scientific name part used 'Ext. Sol. 2P q SYAM-10 YAM-12
ampicillin-10 pg/disc - - -
control
erythromycin-10 pg/disc 10.5 10.5 11.5
Z=29 Eugenia caryophyllata flower H 13.2 9.5 9.5
LI Evodia officinalis whole E 11.5 7.5 -
ALA} A Torilis japonica whole M 10.0 10.0 -
AkeF Dioscorea batatas root bark M 9.9 8.0 8.0
Q. n] =} Schizandra chinensis whole M 8.5 9.0 8.5
z}ok Paeonia lactiflora petal M 9.3 7.5 8.0
| Citrus reticulata Blanco whole w 9.3 7.0 7.3
2] o] 3} Magnolia liliflora whole E 8.6 - -
T-7]1 A+ Lycium chinense whole M - - -
Ak Salvia miltiorrhiza whole M 10.5 - -
w}7) Sinomenium acutum whole E - - -
Am Forsythia koreana whole B - - =
EFA % Macleaya cordata whole M - - -
-2} Cyperus rotundus whole M - - -

TExt. Sol. Extraction solvent. M: methanol extract, H: hexane fraction, E: ethylacetate fraction, B: butanol fraction, W: water residue.
2P a: Pseudomonas aeruginosa KACC 10186, >YAM-10: P. cepacia Yam-10, *YAM-12: P. rhodesiae YAM-12:

The concentrations of extracts used were 70 pg/disc, respectively.



AME Ao A=A F3keH(Table 1). HbH erythromycin
10 pg/disc FellM= 733 &tEE A3t of= A
w A28l Pseudomonas sp2} 748+ A AeHA)S
ofusie, B YA HAR ALEA Algo] 2THE A
Alghe}, Anp 2 Hoflgtoll gt AQES] S A
B3 A} 75 AAdEL sHrEAS Vel A oske
W (@2 wlAA], dubEel Barels T okl wiy], QW
FAZ, A Sl A= P rhodesice YAM-12= A
23 AR S e, 29 FEE|Mule] Zk=gt
2AE o= %ok Table 1), FEH 999] 74 A{okelA
 dEE de] AMEE] ghor, AFel 71 ol o
=3 9low, gaf(16], FAEEH3], A [13], dEAHol
B8P} Eel=e] Slo] F7HHCE 75 d RS
FAAE EAE 7 4 g Aoz AddE e 0
A A} Aol Al WA R FEY FHES HF
AARstgd o, degzAle] SoldE aefsted Alf S22
2d= s eh AR F28 2L engenolo] 83.3~
87.4%, B-caryophyllene®] 7.4~10.0% Eg=of jo] £ A
ol F2 FE2E9 AR AEEA 26 SRS
el

224 29 2|0 o3t Mol AMBo|] MEM i

Az s} Alddele] F2w 2dE A F, T
AAS 2w SAE Hrisiddch. 94 dagE 3
7 AR F 40| M 249 FoF AARE A A|&H o2
£ Zhp, B xe] Fuir) vefgown, 53] 1994 EE
HERbA o S we) FAY Fu7) Freld 3 4
7} F735A Z71E 9 THFig. 2a, 2¢, Table 2). =3 |4 E
49 At 27)dl= AEEA gkt 19§ 10 CFU/
g oA, 1947 107 CFU/g o]AkS 2. veht 199 o] %
ol AR s vbE 1% 229 oY 3%t

FUNCTIONAL FRESH-CUT YAM 69

AAZ Afolle A7) Aol wet W= 34, A
A A% gho] M3 FrlE gl o, Hia Aelig
I 43} njefslgl e, 53] xR 7o) WakelA| o
orthH(Fig. 2b, 2d, Table 2). Welr] 24Y o] Foll = F3h4
M= wn)Et HEE vepliglen, B3] viE eH> 24
d 9 31d AA7)ZE F R dsieh 28 2 A
ol 27 A" = HIE FAT A, A=A
2.292+126(G)ll A 244 F 2,186+151(G)E FHAsh] o,
AR TE 5% o)3kE. Al H v IS u|HA| o

Fig. 2. Inhibitory activity of clove oil against putrefaction and
color changes in fresh-cut of yam. (a) fresh yam slice and (c) 24-
days stored yam at 4°C after sterilized water treatment, and (b)
fresh yam slice and (d) 24-days stored yam at 4°C after 1% clove
oil treatment.

Table 2. The color changes and microbial growth in fresh-cut of yam by clove oil treatment during long term storage.

Color values

Storage time (day)

Treatment*
and growth 0 1 12 19 24 31
r 80.39 73.47 73.09 63.26 60.72 58.06
2q -0.16 -1.16 -0.88 3.58 3.79 4.56
Water 3p 14.9 1.10 3.78 20.51 19.28 20.31
‘E - 15.47 13.32 18.41 20.53 23.45
Log CFU/g - 4 4 7 6 6
L 80.39 74.88 68.78 67.4 66.02 65.56
a -0.16 6.38 7.46 7.73 8.67 9.03
Clove oil b 14.9 0.84 2.44 2.92 3.33 3.57
E - 16.45 13.91 15.26 16.96 17.57
Log CFU/g - - - - - -

*The fresh-cut of yam slices were dipped into sterilized water or 1% clove oil for 3 min, respectively, and stored at 4 for 31 days.
17: degree of lightness (white +100~0 black), %a: degree of redness (red +100~-80 green), *5: degree of yellowness (yellow +70~-80 black),

4E: overall color difference (AE = ./(AL)2+(Aa)2 +(Ab)? )
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Table 3. The changes of pH, brix, amount of reducing sugar and
microbial growth (Log CFU/g) in fresh-cut of yam treated with
psychrotrophic bacterium and clove oil during 4°C storage for
14 days.

14 day
%
Analysis d No Treatment
Y treatment Distilled NaOCI  Clove oil
water (100 ppm) (1%)
pH 62 76 8.2 77 57
brix (%0) 60 28 3.4 1.8 6.0
reducing sugar ;g g 1.2 36 5.6
(mg/g-yam)
LogCFU/g 3 8 g g 1

*The fresh-cut of yam were dipped into the suspension of
Pseudomonas rhodesiae Yam-12 (1x10° CFU/ml) for 3 min, and
then treated with distilled water, NaOC]I, or clove oil for 3 min,
respectively.

(d)
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Fig. 3. The color changes of psychrotrophic bacterium infected yam slices after clove oil treatment. The fresh-cut of yam was dipped
into the suspension of Pseudomonas rhodesiae Yam-12 (1x103 CFU/ml) for 3 min, and then treated with distilled water (O), 100 ppm
NaOCl (¥), or 1% clove oil (V) for 3 min, respectively. Treated samples and without-treated yam slice (@) were stored at sterilized petri-
dish and stored at 4°C for 14 days. L: degree of lightness (white +100~0 black), a: degree of redness (red +100~-80 green), b: degree of
yellowness (yellow +70~-80 black), E: overall color difference (AE = J/(AL)2+ (Aa)? + (Ab)?)
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