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Abstract This study investigated the antimicrobial and quality-preserving effects of clove extract
in the production of fermented sausage. To evaluate these effects, microbial counts (total bacteria and
fungi) and various quality parameters, including proximate composition (moisture, protein, fat), salt,
collagen, pH, water activity, and eugenol content were measured. The results revealed that fermented
sausages treated with clove extract exhibited a significant reduction in microbial contamination
compared to the control group (p<0.05). After 28 days of fermentation, total bacterial counts were
reduced by up to 74.4%, and fungal counts decreased by approximately 67% by week 3. Quality
analysis indicated that water activity and pH remained stable throughout the fermentation process,
similar to the control. As fermentation progressed, a reduction in moisture content led to an increase
in solid components, such as protein and fat, which were comparable to the control group. These
findings suggest that clove extract can effectively suppress microbial contamination and contribute
to maintaining the quality of fermented sausages. Furthermore, the residual eugenol concentration
in the final product was approximately 20% higher in the clove-treated sausages compared to the
control, without adversely affecting flavor. Overall, clove extract demonstrates potential as a natural
preservative, providing both antimicrobial properties and quality preservation in meat processing.

Keywords fermented sausage, clove, fungi, aerobic bacteria, reduction effect

’BHPJ HAAAE RE& ‘H/\lé XM HOJE’J s FEAECIH. o2 % YasAlE
3 Al AFSFell RIS SHAA
% Oi%t} Zﬂz 7+ Oﬂ/ﬂ *}ﬁﬂ—t— %104 FlEe AlFY SUE © T
&t EJJrE 7HAAL Qe ERE, fARES o] 89 HE 32 R QI AF ode
&2 7FsoH she ARl oz oFf 7|7t E8Ho| Jich Halt i
oHo}L LS IOl AE, AEE dAREE FAskE =] ARl
EPE} a1 7%)(7} D*aWE}(Ganzle 2015; Toldra, 2007). ¥aL tioksl ujAEo] ZAs}7]of Al
= AlBst7] wheel Al A o] AA A o FEZt a7EH. 59] dasAA= Ea
Ade €2 pH 283 FIet A8E Akt 30 At axy TFoIE AR HF
StaL Qlof, At 34 5 AE 8T} o|Fo|AA] eherhd FeinldES] 2ol BVt

m}r

= (o]
A=

The former name of Food Science and Preservation was Korean J. Food Preserv. (ISSN: 1738-7248, eISSN: 2287-7428). 709


https://crossmark.crossref.org/dialog/?doi=10.11002/fsp.2025.32.4.709&domain=pdf&date_stamp=2025-8-30

Clove extract spray reduces mold in fermented sausages

(Barbuti®} Parolari, 2002; Leroy &, 2006). o] ZAolA <]
@ OB HASES Sk o] MR, o]
AT DAL $9) D8R B4 ED 2AT 2 o) 7
el B} aste olof wet dA) QAL Y BER
U A A8 Ele] AEe) WA RalE ol 4ol
YRl e} 2HAES] £50] Z/E AT $20]
oldo] W AHE AL A4S 3 AF oMo v
44917 1% As15ieHKwon, 1996). g QHATSHL 4
He & e JA S S8 kAT AE Be7t 84

ATHQuinto 5, 2019; Teshome 5, 2022). 53], YR AA]
A= BI7FEA ] Ao EA 7RI At 374 }lo] HE A
Fot7] whizol o% FAIet 914 |7t B4Ao|ot. ofof wet
AE 7|9he] HEA ARgo] FE1aL glom, S - QoA
AE U Fol mAE 2d9S Ast] gk WRe® AHE
TAFEE, FdH, 7 59 HAE A7 JgE v
THChoi 5, 2020; Smith®} Clark, 2022). ojz] HIE & =2
B MR AR E HIRSHe] TRt S7HgE0IA FAEEA
Azl 29 A EEEo] FHE S = I I
(Al-Jalay 5, 1987; Moawad 5, 2020). 22E = A|xuk
yoto] A2 W 54 59 &5 Froka, &d A
Sfot= HAUSS B9 FAS £ T+ S A HAER
LA ATH(Cui 5, 2018; Rhayour 5, 2003). °]2} ##5}o]
28 Qo] Listeria monocytogenes®] A|Lu}t Tt E £3
DNAE &EAIA #9 i FS Adfidtths A+ Z29%
UTHCui 5, 2018). T3t SR H = thofgt Q2|04 FiE=
ARG ET AE A8 A= AE BHE anel §3f nE
A 71%50] Y=H B} th(de Almeida 5, 2023; Pierini 5,
2022; Silva 5, 2024). §&o] uj= A]Z2]oFX(U.S. Food and
Drug Administration)S S22 H oAl UL AlE, o°kE 3}
FE, ABEE 5ol ARRE O E P A H7HEEA 518
Eo] qlo] AlFolA TheFsHA ARgol 7hsstth(Silva 5, 2024).
ol 7|s 52 EHE £ dAtoN= 228 F&5& &2
Bl HAAAA] Ax I T RS AT AE FEE
A B7tetaiAt shlt

)

=

=t

o[-t

N

O
=

o
=

o

2. Tjg 5! dit

2.1. Al 7 2 O0/4=E &

SUlollA ik 571 TRAAA(EY, A, s Aol
74 I} U] EA5k= 38015 A B4k <4 - A
2 AR Aeg AR o, Al 10 62 e 4
Z1l(whirl-Pak Filter sterilized bags, Nasco, Pleasant Prairie,
WI, USA)9 90 mL2] 3]4<4=(Huko FS, Seoul, Korea)Z A7}
so] 187 2%wb) stck EFE AR 89 | mLE AT
3 9 mL9o] 3]A4]4x(3M, Saint Paul, MN, USA)] 104} 3]4]5}
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o] PDA B A|(Difco, Detroit, MI, USA)°]| TZ5}93t}. Ho]
FE WAL 25004 3597t ikt 7, Bl BRUE
Soict. BaE T gl FAE Eacle] 95i8 = (spL,
Pocheon, Korea)Z 0] 900 uL &F<=(Invitrogen, Carlsbad,
CA, USA)9| AERRE 3 100°ColA 187 FRH. AR Al

+= & A E(Solgent, Daejeon, Korea)o] A|EA-S Q&5
AZ9] DNA+ ITS1(5°-GTA GGT GAA CCT GCG G-3")¢+
ITS4(5’-TCC GCT TAT TGA TAT GC-3) universal primer
o 93l $Z%2% 2™, PCR products= ABI PRISM 3730LX
DNA E47]|(Applied Biosystems, Bedford, MA, USA)E &
3 BA ]tk Lee 5, 2022).

BCA )

=]
L

22 0/8= 5F Z LX) HE

HEMMA = dB2S B4, FAze 23, Ao F3,
a9 AR -S4 £0F Axsigon, ol ALgH AE L
AJE-2 Table 10 AAISIE AlolAo] F71gk o]F Az &
G570l ARt AZEE ARE 10 g¥ AF5HAT
99 WA 4% TdHe AHA AE|(Sponge-stick
neutralizing buffer, 3M)2 &83lo] LRAA|A] FH| JZ
kTt EHo]l o7t ZRE 2AAE FiEE 95%, 23-
25°C 27004 3gzt TEet &, I 7|7t Bt At 75-
80%, 10°Ce] 27ol|A %4 - AXSITH(Fig. 1).

Ar ol

offt ook

23 B=28 =% HX L I2/

SEHO FAAES FE5P7] fd6 SuEolA Ax"
A% Z=H(Barunmigak, Wonju, Korea)E Jufjslo] A =35}
Aot 22H 252 Lee 5(2013)014 ARSI 2E94S B
nagon, BERolso] 94T MY 20 MY T B2
B2 22590 WA, A% 2202 25 g A F 500 mL
9] 75% ofgkZol H7total - Hgujg7]oA 70°CE FA
st IAI7FE FESHYIH olF 2RH 2392 oI

Table 1. Ingredient of fermented sausages

Ingredient Content (%)
Pork shank 95.69

Salt 1

Sugar 1

Sodium nitrite 0.25

Black pepper 1

Spices 1

Mixed lactic acid bacteria (21 species)" 0.06

YCommercial product of lactic acid bacteria (Huonsnatural, Chuncheon,
Korea).
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Fig. 1. Dry maturation of fermented sausages in a chamber.

(Whatman No. 1, Buckinghamshire, UK)E &-g5f0] S=H
TS oIt F FEAT St SE Fa LA A9
FHo] A #FHS AHA] AE(Sponge-stick with neutralizing
buffer, SM)Z =23 & F5H FEBH 5mLE 0, 1, 2, 3,
4500l ZAHA 53] #H 2FAY okoich

24 0/¥= 24

LR AAR] 9] v BE(YEARF, F30]) Hek= 0, 1, 2, 3,
7, 14, 21, 28, 35%0] ¥R - 4 YAEE AR AF5HA
45 s AlEE 10 g4 AFste] 90 mLo] 3] 44
(Huko FS, Seoul, Korea)o] 108]% 345t & 1 mL | 3]5}o]
Aefufz]o] HEot3ict. AHIAw2 aerobic bactira E-ESH[A]
(3M, Saint Paul, MN, USA)E ARE3}91Y, &50l&= PDA
(Difco, Detroit, MI, USA)E AR5}

)

YRAAA Y pHe TA - 54 73] w2bA ndE 24
I FYSHA 8= oH, o} Alg= A4 pH meter(Model
Testo 205; Testo, Lenzkirch, Germany)E &85} 4=
ok Ao Aub R (i, T, A1), 4, Z2HAE Food
scan(Foss Tecator Co., Hillered, Denmark)& AR8-5}0] S35
et FEEA = 25°Co|| A AW SPRINT-TH 300 measuring
instrument(Novasiva, Pfaffikon, Switzerland)E &-8&3}o] =

https://www.ekosfop.or.kr

A3hgict.

2.5.2. SH=(Eugenol, 14-Allyl-2-methoxyphenol) 24

2 Aol A ARGE BRAAA] F 27] AAAY HFSAE
oNHe) W R S BHNIA AT AR BRE
HA Y H(Suwon, Korea)oll £4] 2Zstgict. fAlE9] HHE
A& I8 GC-MS(Shimadzu GCMS QP 2020, Kyoto, Japan)
£ Argoleith EA48 7292 DB-35MS UI(30 m length,
0.25 mm diameter, 0.25 pm film thickness)& AME-5IHTE &
4 SI9 AR 4 AL Table 20 B7I3H5ick

2.6. EAxc/

S A3 23 9 B4 EA4S A6l et e B
33] oA} HH2E|Q] © ™, SAS Enterprise Guide 7.1(SAS institute,
Cary, NC, USA)9] ANOVA #4123l 1213(p<0.05y2 B7Fs}
ek 23Rl Alol7t Q= Aol tisiAl= Duncan’s multiple
range tests oA T1EBS Sto] QAR H7]61%iT

3.1. 0/4= 5%

FaaAR oM EE7t 55 F ANt 22 A2 o
402, GeneBank2| Ho]E{H]|o| AL} ]I - FAI5}0], 99%9]
=& QA=Y Penicillium chrysogenum(GenBank No. MK
140686.1), Penicillium commune(GenBank accession No.
MWS81072.1), Penicillium oxalicum(GenBank No. MT530069.1),
Penicillium solitum(GenBank accession No. MK761050.1)2.
2 A9 tHTable 3). Penicillic= <A1 % AdaSA=

Table 2. GC-MS operating conditions for analysis of eugenol
(4-Allyl-2-methhoxyphenol)

Instrument SHIMADZU GCMS QP 2020

Column DB-35MS UI (30 m length, 0.25 mm
diameter, 0.25 um film thickness)

Temp. Column temperature: 100°C (1 min) —
10°C/min, 300°C (4 min)
Injection temperature: 250°C

Carrier gas Helium

Gas flow rate 1.2 mL/min

Injection vol. 1.0 pL

Ton source temp. 250°C

Scan mode: 40-300 m/z
SIM" mode: 164, 149, 103, 131 m/z

Detection mode

USIM, selected ion monitoring.
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Clove extract spray reduces mold in fermented sausages

Table 3. Fungal microorganisms with homologous intemal transcribed
spacer (ITS) sequences (Genbank, NCBI)

Potential microorganism Similarity (%)  Accession No.
Penicillium chrysogenum 99 MK140686.1
Penicillium commune 99 MW881072.1
Penicillium oxalicum 99 MT530069.1
Penicillium solitum 99 MK761050.1

o] #HA 50-90% HE=E T AEEHM, 38 AESH= T
O 2= Penicillium nalgiovense, P. chrysogenum, P. commune
5°] Qlth(Andersen, 1995; Asefa %, 2009; Lozano-Ojalvo 5,
2015; Papagianni %5, 2007). E3}, Penillilum2 ThE 0] H|
A Aot dio] A= T3 FHNNE AHHoR F A
& 9 ofyzt, ®HONA Cladosporium 3k T TRAA|
A ;o] A2 ¥HE F/sto] FES ASHAIZ Bt ofyzt
Penicillium™ Ochraceus £ 32 J30] E4AF A 7
‘g0l qlo] AHIAEOA A s 8art E 4 AUtk Alapont
=, 2014; Lee 5, 2021; Lozano-Ojalvo 5, 2015). £ &0 A
HaAANA] Y AEH FQ 09 HFE £ P. commune, P.
chrysogenum-2 5350] £4Ql ochratoxin A(OTA)E AJAHE &
Ao, 53] P. commune="THIY F 417352 cyclopiazonic
acidE AJAKSIT}H (Alapont 5, 2014; Nguyen 5, 2021). P.
solitumE =25 G/JoHA] Y= wolv T A= Bol 15
Sk Agdoln P. oxalicumdt I G A A4 Hol HE
+ #Oo& 7] Fof ArEH o R EAste] LARAIE 4o
&> QUtK(Papagianni 5, 2007). oo whet TR Aol A] Ak
H 439 #FE TFotA] QAH R IELo] FH(7-8 log
CFU/mLyZ #Ho| =23 & 3ol A5otsirh

>

10.00 r
9.00 r
8.00 r
T7.00
6.00 r
5.00
4.00 |
3.00

@ Control

Log CFU/g

@ Spray

0o 1 2 3 7 14 21 28 35
Ripening day

3.2. 0¥z xzt &2

ol AFollA ofF HAEE T SEEIF PAleks E A
0] %t A2 FRlstlen, o9 fFadEe FE3t
TEAAA] A2IIM 25 Aoz 2G5 ATH(Lee 5,
2022). FALAA O] SRE 2595 ZFAL & A7
e vl HokE v, FASHAK(Fig. 2). AA FAelA
28 A9 B3 Ao RE Y As) HI} ALHo
2 RASEA, £4 717 B R oR BRd A9 Folsh
A=A 2 AFoIA Bl - BASHILAF = DoER 53]
ol A# BRslch. & Aelwo] vjgEo] 79 g 71Z0E
FoH oz F7IeI7E A Adaske g EATh AEHAl
9] A %7] 3.40 log CFU/gollA] 74 A7HA] 8 log CFU/g
7P7tol w02 71 Hp<0.05) LA +A== 4
Fe HATH(14-359, p>0.05). ELAIA Y 9 Al27t &
FHH 57 7-8 log 20l =Eshs Al LubHoln], A8
B2 ANEE ikt S0 S A8 AR S8t
7%t F F53te] AAF o 1 ST Sk S Hel
ThLee 5, 2009). FZolo A= 7] 4.02 log CFU/goA B
T+ 8.56 log CFU/gZ7IA] f9]F o0& Z718ltt7Hp<0.05) 25
O] TR AutAld FARE Fd= EAth FRE FEH9
5 S50 Aol g 5 IR BARARE A7 279 A7
T RFOIA 15 2} o] FoH o Fasiglon, £3] Ut
Alatoll A 258 2} o] 3R E = A= FolA Fou|t 2polE &<l
317] o2 2th(p>0.05). @M= FEH] ARG, 204
o] Y% B84 52 Tejstol, 2417 311 o|F o7} 1)
7] Aol &5Fsks Aol 7Fg agAol2t AlrdY. E2H &
olo] m3kt Folrrt YikAFoIA o EStor, Bl 4%
AEQ 553 Aol A B2 ol o) 74.6%7H4] aste] £
949l Aol 2Bt eATHp<0.05). EFole] A$ HEAE
A A2t BAVE Aole fIleH, A2 R oF 0.5 log

(B)

10.00 r
9.00
8.00 f
7.00
6.00 f
5.00
4.00 K
3.00

@ Control

Log CFU/g

B Spray

o 1 2 3 7
Ripening day

14 21 28 35

Fig. 2. Changes in aerobic bacteria (A) and fungi (B) count during ripening period of fermented sausages. Values are meantSD (n=3).
Different superscript letters (*°) on the bars indicate significant differences among samples during the aging period, and " indicates
significant differences between two groups within the same aging period, determined by Duncan’s multiple range test (p<0.05).
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CFU/g(68.1%) Z4slom <4 353 2o F3o|eh UutA|
7 mEold 2T ol f204 Aot AATHp<0.05)
Moawad 5(2020)9] Aol FEE FENE F7fsto] A
25 G117] 2AR A 129 Aol FatS, A2AlE, FUHA
o] Y& tiH] 0.58-1.22 log CFU/g HASH AL 3HQIgh 4=
oict. S8 G EAE FEE0] BT It 7
I AEo] A2 9] RS HMaAA o 852
of7|5h= Y& EHAISHH(Cui &, 2018; Moawad 5, 2020).
F9 99 AEES % 519l Listeria monocytogenes®] 73-%-
ZEH 0 A7 A Al ] TiFo] 40.25% EEEHUL
ol o] Bk g0 L BlAE A0 B3 YcHCui
S, 2018). & AFol|A] FRISH FtAae o9t F2 ¥
o Aoz Az

Ty
o

fr

33 E& 54

HFAAZ 9] B - G40 WE YIHEEGE, 98, A
, ST, P8, SRS 0] Mol Table 4, 59 2t &
2H FZHG BESE AR TEA] ok AR B A
F A% SEARFLS 59.8%014 &4 359 Xel 247} 20.67%,
20.69%= Alzto] A'go] wat asteitt. HEo] RS

Y

£ 271 0919 Hlg] ZE APl A 0.83-0.852 FrAoHAT
ghgol] MAEAAIA] A2 Al H7FE Y AH9] sk A

og ZIStATHET 1.50% — 2.63%)(Table 5). Yutxog
HRAAZ] W FE2 4% ofst 20 & A|REL ItKToldrd,
2007). whehA 2 AolA ARH AAIX] A7) 22t
oA zol7} Q1o A9 F4 Foulgt FFS vl
1 H7] ot 499 H7he ek o g gHint ojujz} Huj
o] 55| o TS RAY5H, B2 FEEAE I 5
Ut ATk gir}. YUk o A ES] SEIHE HY=
0.84-0.960|™, S Fto] 0.8 F=d wf AES A - 75
Al QP3Hog fA1E 4= Sle A0 & KAl QIrK(Toldra, 2007).
T2 F50]9 A, Aletel B57bst 2AET B2 7
BHEANAE & Rt A2 H Lol gk AP E-o] Yok Ayt
AR S T T2 AR F5 16.41%014 35Y 2o A7
Tt 27 247} 33.10%, 31.38%7HA] AR} S7FsH3l o
A8} SEFE SALSHA 16.87%00 A4 33.49%, 33.24%71A] &7}
Sieltt. &, ol F2H4l, A& E4Z23 AlEo] S 4=
= AI7IY 351004 2L}t A2t §2lF ]l Afo]
7F JA L H(p>0.05), A4 = HE AFoNA FAHQA =
o]& ZRIsHHTH(p<0.05). T2t AAIX Y] AGHFS AT
of we} 5-70% FEE thFstH(Toldra, 2007), & A-LoAl
Azd thxet A7) AHeEF 240](0.2%)7F A&
S0l EE3 9T vzt B7] ojgoh

UG AAA] A F % pH HIF= Table 60 AAISHAT) pHE=

Table 4. Changes in proximate composition and collagen content of fermented sausage during ripening with clove ethanol extract spray

Sample Moisture (%)

0 day 1 day 2 day 3 day 7 day 14 day 21 day 35 day
Control 59.80+0.01""  57.67£0.04°®  60.08£0.21°*  58.98+0.02%  54.40+0.11®°  41.83x0.30™  34.17+0.03**  20.69+0.10"*
Spray 59.80£0.01°"  60.1240.06"  59.2040.06  59.75+0.02**  55.52+0.06**  38.36+0.09®  30.19+0.15®  20.67+0.07¢"
Sample Protein (%)

0 day 1 day 2 day 3 day 7 day 14 day 21 day 35 day
Control 16.41£0.07**  16.71£0.01"*  15.06+0.08"  16.36+0.04**  17.96£0.02®®  19.11+0.10®  26.57+0.08"  31.48+1.38™
Spray 16.41£0.07*  15.80£0.08"  16.15+0.07*  16.28+0.03*  18.08£0.03**  24.54+0.03"™  27.29+0.118*  33.10+0.09™
Sample Fat (%)

0 day 1 day 2 day 3 day 7 day 14 day 21 day 35 day
Control 16.87£0.04**  17.87£0.03%*  17.14£0.18%  16.86+0.02**  19.30£0.04**  23.31£0.18®  26.82+0.12"  33.24+0.05%
Spray 16.87+0.04™  1632+0.11"®  17.7320.07*  16.37£0.03"®  18.42+0.07"  2542+0.07°*  29.06£0.22™  33.49+0.03%"
Sample Collagen (%)

0 day 1 day 2 day 3 day 7 day 14 day 21 day 35 day
Control 0.92+£0.06  0.58£0.05*  0.330.04* 0.33£0.04™  0.82+0.02°*  0.88£0.01™®  1.63+0.08" 1.02+0.09™
Spray 0.92:0.06"* 0.55+0.01°* 0.35£0.01°* 0.30:£0.02°* 0.70+0.09** 1.30+0.02°* 2.28+0.04™ 1.10£0.09%*

DAIl values are mean+SD (n=3). Different superscript letters (“") in each row and (*?) in each column indicate significant differences by Duncan’s

multiple range test (p<0.05).

https://www.ekosfop.or.kr
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Clove extract spray reduces mold in fermented sausages

Table 5. Changes in salt concentration and water activity of sausages during ripening after clove ethanol extract spray

Ripening days Salt con. (%) Aw

Control Spray Control Spray
0 1.700.02"*4 1.29+0.02°® 0.914+0.000** 0.914+0.000**
35 2.64+0.06"" 2.61x0.02°* 0.851+0.006** 0.829+0.006""

DAIl values are meantSD (n=3). Different superscript letters (**) in each column and (*?) in each row indicate significant differences by Duncan’s

multiple range test (p<0.05).

27] 5.590014 ZF 4.60-4.752 FrAstAoH, 279t Az
T30l 1212 Aol 7} YA (p>0.05). FHFA o2 T AA|A|
9] SREGAH=E 0.90 °J5tE RA {FAIE L, pH7} 4.5-6.29
Ho| Qlck(Buckenhuskes, 1993; Mataragas 5, 2015). L.
monocytogenes®] 739 pH=5.00]1, $+EZA 7} <0.949]
oAM= HBES] 5ol A= o]FAA] Fethal Hi 9
o 53] W SR (=087 2714 nlgES] e o
Aok, HAAA Y Ax Y F 271420 AlFHto] YN
o2 o] ofgle S 2Tl £ 4= ot (Mataragas
5> 2015; Tapia 5, 2020). -2 A+ 23} v WIS o, &2
AFoA AR DREAAIX] ] AR} TRV} 245] o] FofA
pHE} RSO A} o7t QPAgH jflo] AR &
4 Uk ol2et ATk TS £, 24X A - SAA7]
of W2 VIR, A&, FEEAHL, pH 59 404 E2E
T2 Z2RAY7} 2SAEY] FE T nIRA ot AA|
Hog AFE AR A E8E 4 U A°E AmHh

3.4. 2X=(Eugenol, 4-allyl-2-methoxyphenol)

FAES 22E JAEYY o8 7] 4 AEE T <

Table 6. Changes in pH of sausages during ripening

Ripening days Control Spray treatment
0 5.59+0.20"° 5.59+0.20°
1 5.55+0.04° 5.53+0.13"
2 5.10+0.04° 5.08+0.03"
3 4.97+0.05° 4.97+0.01%
7 4.91+0.01% 4.90+0.05%
14 4.86+0.06" 4.87+0.06"
21 4.87+0.02° 4.86+0.02
28 4.8740.10° 4.85+0.12
35 4.60+0.48° 4.75+0.23°

DAIl values are mean£SD (n=3). Different superscript letters (*°) in
each column indicate significant differences by Duncan’s multiple
range test (p<0.05).
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80-86%5 AFA|5kL 9lom, o] JEo| F2 FIEZ, FAss,
Tsol gt 7152 ERokal Qth(de Almeida 5, 2023;
Silva 5, 2024). oo e} S2H FZNT} BREAH UF
AR, 223 FAZE YEANA Y fAE AES v, £
Aottt HFHoZ F2H FEHo|| EAfol= LA PV
AER FAES ERIgh A7H= Fig. 33} ot Z28 ofAl4
QYof| HlgjA] SEE F2d A oflE FAlEC] 6,689 pg/mL
(2 0.67%)9] FEZ S FotoL, Wer R AT A9 &
AlAo] SRE ER9| o] oA 7154E Fol=d &= Qi
Ahmed 5(2021)9] Aol WEH 0.05%2] F2H QUL A
25k 2204 &A47]7to] Aol whet &5k} 7pgt Fo
el AAHR] 7|57} ATt FF st FS Ad oAl
4 QY9 AE Y H8-2 AF9] vt | E 4] A ®st
AZIAA 1 A&7t AHAV} §187FsS 58 Holdr e
FrhAhmed 5, 2021). & AFolA B8H Z2H F29Q
5 Aet 2 AR o] = fAES] 271 Fhol
98 ng/gC = 6834 H= HojF o, AX - KA F = TF
o] oF 30%= o]0l wEhAl T AFA = 338(HRT),
404(M ) pg/gZtA S7toke AL FRIstgn. o=
HGAAR 0 T e FAEY FEE 0.03-0.04% 5
FOo= A Fulo FFE vAA P 0|t o] At
£ AT 2AA7} 712 AFS FARE FO1E FASHHA R
FAE ol tiR oiH] oF 20% o4 TRElol Jlol, Tt

500

2 404

g 400 338

4

Z 300 |

oob 200 F 147 = Control
& 98 -
=100 + |_| O Spraying
5 .
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Fig. 3. Eugenol content of fermented sausages treated with clove
ethanol extract analyzed by GC-MS.
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B Y 95 A g1 4= A AAEA7]5H(World
Health Organization, WHO)= §41=9] 19 A#3_FS 4
% 1 kg & 2.5 mgl & AR5}l Qltk(Cortés-Rojas 5, 2014).
AlFoll A e TR AR 9] 19(50 gys 7|2 & o,
SE2H 2350 AYd AE9 fAE T2 4 2 mg/s50 g
do|tt. o|F A5, ojdolfE ARA7IA] sFof| 194
HRAAAE HFstE e WHO| d% AFds 236HA
gom, kA SHolA Tt gle 2R wdHE

4. 29

2 A4 E2H FEUS gEoto] daaAA Alx A v
e A A7 2 B4 B4 4stA sHqlnt. ol {5t
of RANAE F TR VAl 0] 5 245,
4 54 &4 g6 QiR SR, i, A9, S,
A&, pH, FEZHE, fAE TF £4L FFoioith a+
23, Z2H FE292 BF A2 DR AR Y S 2t
tiH] A¥HAlF T F30] 71 FH 2 FAF O H(p<0.05),

28 ® S o
Ol 5% Aol % 68 UASHITE BUEH B4 A3, 4%

SAEet pHE TE PO A tfzet o] ePgao=
E| i} gt EollAls AlZto] AuHA S=EgeFo] &of
wel, 780l Theld xH S =g AJHo] %7]_5}%_]—_7
T AR 22 Holth ol ¥ 22
S7FEAA A ARSI o, S H o R %XE‘
PG B9 2= 912 Ao AlgH) T
9% 5319 fadRe RSl AT
27 diH] oF 20% w9to, Frlol FFE WA &
o= et 2 A1doA 2EH e 2
o] HFAAIA] AR IFoA plPE 2AS T+ A
otal, 4 FA9 719E 5= U LAs. EIF EEE
F242 3oty AAI7E obd HAES] AL Z 2H|AE|
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