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ABSTRACT

To develope natural food preservatives antimicrobial effect of the natural products
against food-related bacteria and yeast. The purpose of this study was evaluate
antimicrobial effect of the citrus seeds. antimicrobial activities of methanol extracts from
the citrus seeds investigate against Escherichia coli 026, Staphylococcus aureus 6358,
Saccharomyces cerevisiae 1BM 4274, Bacillus licheuiformis 9945a and Alcoligenes faecalis.

Citrus seeds is containing to moisture 4~6.5%, curd protein 11~15 %, curd lipid
32~46 %, curd carbohydrate 22~45 % and ash 2~4 %, that is containing to flavornoid
12~48mg% and phenolic compound 22~53mg%. Solidity content of the methanol
extract from the citrus seeds was 0.8~1.2%.

Almost all of the methanol extracts from citrus seeds exhibited growth inhibiting
activities for most of microorganisms tested. The methanol extracts from Citrus grandis,
C. sunki, C. sulcata showed the growth inhibitory effects against Escherichia coli 026.
The methanol extracts from C. obovoidea, C. sulcata, C. aurantium showed the growth
inhibitory effects against Staphylococcus aureus 6358 The methanol extracts from C
obovoidea, C. sulcata, C. tangerina showed the growth inhibitory effects against
Saccharomyces cerevisiae IBM 4274. The methanol extracts from C. obovoidea, C sunki,
C. sulcata, C. tangerinan, C. natsudaidai, C. iyoe, C. aurantium showed the growth
inhibitory effects against Bacillus licheuiformis 9945a. The methanol extracts from C
obovoidea, C sunki, C. sulcata, C. aurantium showed the growth inhibitory effects against
Alcoligenes faecalis. Among this especially, Showed growth inhibiting activity of the
methanol extracts from Citrus sulcata that about microorganisms investigated.

If apply searching suitable application method about such the citrus seeds
antimicrobial activity, role as good antimicorbial material in storage or cooking of food,
processing is expected.
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(Tabe!l 1> Scientific name of citrus varieties

Varieties Scientific name
Kumkamja Citrus obovoidea
Dangyooja Citrus grandis
Sankyool Citrus sunki
Sambokam Citrus sulcata
Peonkyool Citrus tangerina
Hakyool Citrus natsudaidai
Iyegam Citrus iyo
yuja Citrus junos
Jigak Citrus aurantium
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Dried citrus seeds(100g)
methanol 500ml
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Concentration(vacuum rotary evaporator, 407C)
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Crude extract

<Fig. 1> Schematic diagram for extraction of citrus seeds with methanol.
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<Fig. 2> Calibration curve of flavonoid(naringin).
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<Fig. 3> Calibration curve of total phenolics(Folin-Dennis method).
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cerevisiae IBM ATCC 42749} vlel|2]o}Q)  Alcaligenes faecaliss Fh=rZ-38 3]0l A
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tangering)©] 2}z} 6.5% L 6.4%% ¥k, EFFEALe] GRS 11~15%0]H,
o] & AV (Citrus sunki), AXBINCitrus sulcata)o] E& TEE B3, AWk

{Table 2> Proximate composition of citrus seeds (%)
Sample Moisture  Crude protein Crude lipid Crude fiber Ash
C. obovoidea 4.1 14.1 375 39.2 32
C. grandis 4.8 11.2 32,6 45.1 2.8
C. sunki 4.7 15.0 426 225 4.1
C. sulcata 42 15.0 46.2 30.0 3.5
C. tangerina 6.4 13.3 36.2 388 29
C. natsudaidai 44 12.2 40.8 378 3.0
C o 4.2 12.1 419 31.2 3.1
C. junos 5.3 13.2 39.7 421 44
C. aurantium 6.5 11.8 354 289 32
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{Table 3> Solid content and yield of methanol extracts from citrus seeds (%)

Sample Solid content Extraction yield
C. obovoidea 3.84 3.96
C. grandis 2.16 226
C. sunki 3.17 332
C. sulcata 324 3.38
C. tangerina 4.34 4.62
C. natsudaidai 2.16 226
C iyo 2.65 275
C. junos 5.52 5.76
C. aurantium 347 373

3. 2282 E|2E0|= X = &

HEEA) dE 2D SekRxol= ¥ (Table H 9 2} 22 279 #AE 5
EetE o= 32 12~48mg% FEE Uehon, 53] ootz fAjolA
35mg% o]4de] H& TS e £ i e 20.9~53.1mg%o] 1 on 2
FA7} 53.1mg%, 3hEo) 33.7mg%l.2 T} & Z-EEA}d) Hlg)] 2 HE5dFS Y
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(Table 4> Content of flavonoids and total phenolics from citrus seeds (mg/100g)

Sample Flavonoid Total phenolics
C. obovoidea 137 245
C. grandis 224 53.1
C. sunki 11.5 28.1
C. sulcata 23.5 220
C. tangerina 14.1 209
C. natsudaidai 22.4 337
C. iyo 48.5 258
C. junos 35.6 16.1
C. aurantium 21.8 2.1

4. 228X FESQ| gngdsi

1) Nz & S20| gt 22 F=20| sZg8s it

EFA FEEY A U FEEE A4S RA diAHcE s BT R
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& A4S BQl wHA, Saccharomyces cerevisiage IBM 4274 oA = Abg, o|dzt, &
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se Fohuvols §3e ehhm 923 YNshe ATE tehd Aoz 94 B
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(Table 55 Antibacterial activities of citrus seed extract for bacterium and yeast”

Clear zone diameter(mm)”

Sample Alcaligenes Bacillus Saccharomyces
Jaecalis licheniformis cerevisiae
ATCC 9945a IBM 4274
Control(DMSO) 8.3+0.5 10.320.5 8.5+0.6
Citrus obovoidea 15.3+£1.3%* 14.5+0.6%* 12.8+1.0*
Citrus grandis 12 +0.8* 13.040.8* 9.5+0.6
" Citrus sunki 15.310.5** 14.5+0.6** 8.8+0.5
Citrus sulcata 19.541.9%* 16.8+1.0** 11.3+0.5*
Citrus tangerina 8.841.0 14.510.6%* 11.8+1.0*
Citrus natsudaidai 10.8+0.5 18.8+1.0%* 9.3+0.5
Citrus iyo 11.3+0.5* 15.8+1.0%* 8.310.5
Citrus junos 10.5+0.6 11.3+0.5 9.5+0.6
Citrus aurantium 14.5+0.6** 15.31£0.5*%* 8.3+0.5

" Antibacterial activity(growth inhibiting activity) was indicated as diameter of clear zone
surrounding paper disc absorbing 40i of soluble solid of pine needle methanol extracts on
nutrient agar plate inoculated with test microorganisms.

D Values are means#S.D. of triplication.

*Significantly different from the control at the P<0.05 level.

**Significantly different from the control at the P<0.01 level.
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(Table 6> Antibacterial activities of citrus seed extract for food poisoning bacteria”

Clear zone diameter(mm)Z)

Sample Escherichia coli Staphylococcus aureus
ATCC 026 ATCC 6538
Control(DMSO) 9.5+0.6 8.310.5
Citrus obovoidea 10.5£0.6 13.50.6%*
Citrus grandis 16.5+0.6** 12.2:+0.8*
Citrus sunki 13.510.6** 11.5+0.6*
Citrus sulcata 20.5+1.3%* 13.0+0.8**
Citrus tangerina 11.5+0.6* 12.5+0.6*
Citrus natsudaidai 12.0+0.8* 9.5+0.6
Citrus ivo 11.8+1.0* 8.840.5
Citrus junos 9.5+0.6 9.3+£0.5
Citrus aurantium 11.0+0 15.3£1.0**

" Antibacterial activity(growth inhibiting activity) was indicated as diameter of clear zone
surrounding paper disc absorbing 40 of soluble solid of pine needle methanol extracts on
nutrient agar plate inoculated with test microorganisms.

? Values are means+S.D. of triplication.

*Significantly different from the control at the P<0.05 level.

**Significantly different from the control at the P<0.01 level.
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9} Staphylococcus aureus ATCC 6538 5 F 71| ¢} A& o] Bulol] #Ag g1 9} A
%1 Saccharomyces cerevisiae IBM 42742} Bacillus Licheniformis ATCC 9945a, 18] 31
Alcaligenes faecalis 5 55 O /& o &3t A3t} 7HEF FA9 2%
2L 4~6.5%, Z2HBA FeF 11~15%, ZA U 32~46%, BshE ke 22~45%
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olit}. A Ee] Kol st AR Al thEk AL ARZH(18mm), St
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