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Effect of Red Ginseng Extracts on the Qualities of
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Abstract

In this study, the effects of red ginseng extracts (RGE), which has been used as an antioxidant and antimicrobial agent, on
pork sausage were evaluated. The treatments were as follows; addition of 0.01% sodium ascorbate (V), 0.5% RGE (T1), 1.0%
RGE (T2) and 1.5% RGE (T3) to the basal formula (C). T3 had a significantly higher pH, cooking loss and yellowness (CIE
b") and lower lightness (CIE L") and redness (CIE a*) than the other samples. The hardness and surface hardness values of 1.5%
RGE treated sample were significantly lower (»<0.01) than those of C. However, the cohesiveness values of the RGE samples
were higher than the others (p<0.05). In the sensory evaluation, no significant differences in color, taste, texture, juiciness and
acceptability were observed among the tested samples, while, the aroma scores of T2 and T3 were higher than those of the C
and V samples (p<0.05). The TBARS values of RGE treated groups were higher (p<0.05) than the C sample after 1, 2 and 3
weeks of storage; however, this value did not increase with storage time (»p>0.05). When the RGE concentration was high, the
reduction in total plate counts and VBN value at week 3 and 4 of storage (p<0.01) decreased. In conclusion, red ginseng
extracts seemed to have a positive impact on lipid oxidation, aroma and the microbial characteristics of pork sausage.
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89 oNHS 0|83l V)5 =AY AE So] 52 go]
Ao, FAIFY A= obd FHg Age] sl =

A=A ear ATHEEERE, 2007). ‘?_] F(Panax ginseng
C. A. Meyer)& #7}7]1474»}(Araliaceae) Q15 (Panax)ol
&ole thddll 2o R o] AeRgoR s AlAA
o7 9% AAFCE 7 WAl QItK(Chang er al,
2006). T3H2 ake] s Ve Adow s dx

7H8e Z1E& Wiitolg} ahar, A4S Z—% Az 7S A
S ko g s, AxA F Aws Alrd 2 o}
H=2F 59 %1‘ W32 AXA DthKo et al, 2003).
Fako B FEES 149 o|3E 70% EHEEHE, 3.5% 3

F3} 4-5% /\]-:\’-_‘d AEo 2 FAE o] QoW (Song ef al.,
2010), AZ=HA A Q1atell EASFA] 252 ginsenoside
Rg2, Rg3, Rhl, Rh2 ¢ d&o] S7FstAl Eth(Lee et
al., 2008b; Kang and Kim, 1992). ©]&{gF &4 &5 ALE
dL g9KKeum et al., 2000; Kikuchi er al., 1991; Yun
et al., 2001), @L7I3tJeon et al., 1999; Kang and Kim,
1992), A ZAAE K35 (Benishin, 1992; Kim er al., 2004;
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Petkov and Mosharrof, 1987), 337 Z-8(Jung er al.,
1998; Lee and Park, 1995) % 3}2k3} ZF8-(Bae and Kim,
1998; Kim et al., 2008; Lim et al., 2009)°] R =]}
FAE o83 kR AFANE AT o] APEw
Dok, b e FEE 9] f50] £ o
Fi e Aot TAHS UK AF A7 TR
(Choi et al., 2010; Lee et al., 2008a), 5(Choi and Min,
2005), 3=7(Shin ef al., 1999) 2 = Park ef al.,
2008) 5°] Ao, 53], itdd SAIFY d7e
(Lee, 2006), QWF SH7AES 3718t =7=(Cho et al., 2003)
5 & o] HaEa gtk wEh B ATE T4 9
|3 SAFe] ATt BES AARA 2R F4
EA7I7] S8 A FAFEES At =8 AF
a2 AR, A T AARAY FEAEAES AL

7] 91l skl

S ot o

e 2 Uy

SHFESE

AR 2007 8990l 8 QIS 5 i EEE
AR A Z4to E A|lFslom, F4ke] Fa4dEo]
81.22 mg/ge]H, &) 77.9%, & E-8AZHE0] 0.44%

i

1
°]

Of

1l B4He TIske] ALgStC.

AKX M=

2] AR5 AHS 5 mm choppingdt & =53 4
S S T A8AENES 5 T A EAEE
Y Silent cutter®Z 3= AZsIGcE EFHIEL =
K 72.72%, =X 12.00%, L2 7.83%, Z)A A (ISP:
carrageenan:maltodextrin:water=1:0.5:0.5:10) 5.00%, NaCl
0.90%, KCI 0.39%, oF&4FE 0.01%, E32A04HE 0.20%,
A 0.50%, MSG 0.05% 2 A1z o s ARgshs A=Y
0.40%% &3t A=x3AT. = TFEET sodium
ascorbates ¥ A] &9k31, V= sodium ascorbateES HA| F-
AL 0.1% 7R o™, g T1, T2 2 T3= 4k
ZES 27 05%, 1.0% 2 1.5% F7}ste] Azt
AFH HFIEL fibrous A AolAd =Z21F 80°C &3
(FARE 74°0)8t 7Hgstalon, 7FgolE W Wzt
stod Az AR Y Az 23] Alxste] A7
o]g3tHom, AzxzE XA WASHZ BASFAXA A
Z t3E pH, 54, 7193, 2 233 245 AAlst
Fon, A5 Ax tSgHE At 397 A
AlstRon, 27348 A3 A% 1, 2, 4 & 450l TBARS,

A

Al
e}
VBN 2 mlgE RAe Ansdr.

pH &4
pHE 3 mm =72 AJ-(5K5SS, Kitchenaid, USA)3H 3

AASE AR 10 g5 SF5 90 mLe} 34 72 7)(T25B,
IKA Sdn., Bhd., Malaysia)Z 13,500 rpmol|lA] 20%3F
Zs}te] pHHEN8603, Metrohm, Swiss)Z =73} th.

tdzE &3

7}E7 2 (cooking loss) AlEE LA FA(3 ecm)E
Aekste] Aol E7431a1 80°C 20| A 1A1ZE 7}
HAFLE7} 65°C) & E715 AASIAL 4°ColA 2413
W] Fof| 7] FAlo gk 7FEA o] ZHe] HlE-S Al

Qeried

&
2 7H(Texture profilesy> 0.25 cm 2742] plunger’} 7
ZE Instron 3343(US/MX50, A&D Co., USA)S ©]-&3}
o AgE dAHIVZ(E] 2 cm) A©F compression
strain®] 80%7} H =& sl =A3IAth. 2R Bourne
(1978), Szczceniak(1963) Z1E]il Texture Technologies
(2003)2] BItHo) 23] 7%= (hardness, kg), 3™ 74 %= (surface
hardness, kg), F-2Hd(adhesiveness, kg), 3% *d(cohesive-
ness, ratio), §+2d(springiness, ratio), 73/J (gumminess, kg)
2 A3 (chewiness, kgys tIFo® 73] o} S48

SAM =X
=S 3o
S AR 22 3087 WA olF AL Bl

chroma meter(CR-400, Minolta Co., Japan)S ©]&3}o]
=(lightness)= YEM= CIE L*3k, 2% (redness)S Y
= CIE a*%k, 3% (yellowness)S YER+ CIE b*
s 53] HHE Sgslgl). ojw] EFATS ]88t CIE
L*3k 89.2, CIE a*%k 0.921, CIE b*3k 0.783°0.2 {3}
& the =45,

TAARR Y 12 BE e s AAEiaY. e
AbE 9% HEHAPHS o]83ste] EAEIE e (R A,
2001), Al82] AT 3UTF 33] HkEsle] HAAZre] A
W 2AIZE o] % 9% 3A|o|A] 4x7ER] AATEHATE AlEE
ABE F7(1.50 cm), 7FE(3.00 cm), AZ(3.00 cm)E
Ao ddste] G E o]&st] ARE ERFsk Al
FatAct. WS A4, &, 5t 227 FREQ 7
SRS FA ga=1, W F529) ¥ dEAExE

-1, w8 D=0l sl 2Asksn.

ry

CHEE Hil =53

S A7 A4 3F3HE (volatile basic nitrogen, VBN)
+ Pearson(1968)2] W& o835l SH3IAT AR 10
gdll 5 90 mLE 7F8te] 14,000 rpme. 2 587 #&

ol
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3} & ZANS Whatman No. 1 Filter paperS Al8-3}<]
oJyslg o, okl | mLE Conway unit £]Ao] YW
WA= 0.01 N B2k 1 mLe} A|A]2F0.066% methyl
red + 0.066% bromocresol greenyS 3W2 713t} 743}
9] HzE-Ql glycerines W21 F74& 22 3 50%
K,CO; 1 mLE Aol F91& 3L, FA] DHA7] o
|75 FHoZ wHkgh 3 37°ColA 12087 vjkated
ol vjF ¥ 0.02N H,S0,2 WAleo] BAkg-s H3H3
o} VBN FX|& o 2oz kst 100 g A5
mgl 2 $Hikslo] EASATH

=

VBN value (mg/100 g meat)
=1[0.28 x (titration volume of sample solution
—titration volume of blank) x 10] x 100.

Xgkitste £

A WFAF] = (Thiobarbituric  acid reactive substances,
TBARS)= Tarladgis 5(1960)2] 5= ®Ho| wel TBA(2-
thiobarbituric acid)=X]|=2 YERAI O™, A& 5 go butyl-
ated hydroxyanisole(BHA) 50 mL®} S-5F<+ 15 mLS 7}
3} polytron homogenizer(MSE, USA)Z 14,000 rpm©i| 4] 30
Z2F A7 T, d=Y 1 mLS Alg 3] Yar 7]
o]l 2 mL thiobarbituric acid(TBA)/trichloroacetic acid(TCA)
THEAS Ho] s T ths, 90°CY] gz
A 1587 A3 -, WA 3,000 rpmoll A 108E3E
AAEY A F T AR A8 ASS F5Eo
SpectrophotometerS ©]-8-3}%] 531 nme] oA FF=
= =233t TBATA= A8 kg'd mg malonaldehyde
(MDA) %° 2 FAl(mg MDA/kg)d}STh.

04 58

Z=(Total bacterial counts), F-2AHF 2 AT+ Al
8 25gS 1% peptone 250 mLol| 231 stomacher(78860
ST Nom, Interscience, France)® 3%3 23] #2317 ¢
< 1 mLE AF3k] FHE 9 mL peptoneol]l ol &
2184k -, S| AS mle] ZAgE Fd i A (plate counter

agar, PCA; Difco Lab)oll HIA7PHO 2 HF3skal 37°C
o[ 4] 48A1ZF S & YER}= colony?] 4-E colony-
forming unit(CFU)E log/g AlEE AlFslHom, tid+
2] 749 AOAC(1995)2] HPHoll o8] F<=e} vzt
A2 E. coli/Coliform count plate petrifilm(3M Health
care, Minnesota, USA)S ©]83l] 3|AAS 1 mL HF
gk o]F 37°CollA] 48AIZT wljdste] 7127} B3E S
£ Akt

S 24

SAS program(Statistics Analytical System, 1999)2] GLM
(General Linear Model) WHo 2 A3t} x| H
7+ Bk vlnE 93] Duncan®] U737 (Multiple
Range TestyS ol&3le] 914 7142 AAshar.

A o

[

i

pH

Table 1= &5 2|3 TAFZFERGE)S] 7P &
AR pHel PRl ¥ YERA Eo|t}h. RGES 7}
FEE 28l HEe T2, T3 & T4(pH 6.27-6.43)2]
pH7} C} V(pH 6.18-6.20)R 0} foldo 2 =4 Yehst
THp<0.001). T=3F RGE 2]+ Yol A 1.0% ©]’d RGES
A2 SHT2 2 T3) &A1A|9] pH7} 0.5% RGE(THA TR
o =7 WERATH(p<0.001). B-4toll= BhFRt 7714k (citric
acid, ozalic acid, lactic acid, fumaric acid, malonic acid,
malic acid, pyruvic acid, succinic acid 5)°] =5 3
on, o]50] QitREEe] pHASI] fIsloleka B TE)
ATHKim ef al., 1998; Park er al., 1982). & A7Le] o]-&
H RGE?] 0.5% 2 1% pH7} 22} 4.51, 4752 YERGT
AR AFol B4ke A2 w) Shin 519991 F4HA
2] 157Fe] pH7} S7IBIATAL Barsl$ial, Lee 5(2008a)
o TR FAFEE W A F pH 452 Bush
o B ATsh fARIE olE F4e AV 2AA
A% pHk 4 ) f71e] ohd The 2l o3
o )7 Ao ARG EI, pHE 58 T 5

_‘

Table 1. The pH and color values of sausage added different levels of red ginseng extract (RGE)

Treatments"
SEM?
C Tl T2 T3 \Y
pH 6.18+0.01¢ 6.27+0.04° 6.43+0.03% 6.42+0.03* 6.2040.02¢ 0.01
CIE L* 72.47+0.99° 70.00+0.06" 69.93+0.81° 68.85+0.96" 72.19+0.99* 0.43
CIE a* 13.01+0.10° 13.94+0.21* 13.84+0.39% 14.22+0.28* 14.07+0.29* 0.12
CIE b* 11.98+0.12¢ 13.32+0.16° 14.40+0.23" 15.46+0.06° 11.89+0.32¢ 0.12

UT1, Basal formula (C) added with 0.5% RGE; T2, C added with 1.0% RGE; T3, C added with 1.5% RGE; V, C added with 0.1%

sodium ascorbate
2SEM means standard error of mean.

“Means+SD were significantly different within the same row (p<0.001).
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Ae TE Begy 9 #AE
THPurchas, 1990). 3FA|FH, B A7-2] 739 RGE Ag]77}
pH7}F BInA Eou), 7tazee] GA el o]z st
Ave $4ke] pH A50] FEdhsgdd #ofshe A%
ol YIS PA7] Hoke fEle] STt 9 &
Aoz Al H.

7HIgaL 4 A 3l

s 4
Table 18 552 YeI RGEY A7Pt 2449 %
of IXE e ek Holck. §49) B$ RGES %

2(T1, T2 2 T3)& v} HWE(CIE L") %4°](86.85-70.00) T}
E APFC D V)(72.19-7247)ET} fojF oz v 1}
ERtom, A% (CIE a')ygke] 739l RGEAZ]7(13.94-
13.44y7}F C(13.01)HTR= =4 YEREC(p<0.001), V(14.07)
o= ARl Apol7t vehA] gksktt. A= (CIE b))

Fole RGEAEEE7} Hold4E CIE bgte] 94
02 Z7}13819. 01 (p<0.001), RGEA]2]75(13.32-15.46)7} C
2 V(11.98)2 1} 4] YERSTH(p<0.001). Choi 5(2010)
AFHANA Lee 5(2008ay FHolA FAFEES 2T
ste W B, AMET} HAetal, G EE ST
Huol fARE 295 Yt olde 2= &
Aol H7Fe RGEZF 2A]A]19] S0 S vzl Ao
A}EHE} AH&E RGES] 0.1% B 1.0% 34 29] A
Z}z} CIE a"& 70.40 2 73.32, CIE b'E 2.90 & 7.15
Z8]3l CIE b'E 27.90 2 5012 YEeRT)

H o mz rr

tdze

Fig. 1= ¥=5 g2t REGY H7PF &AIA9] 71E
ol miXe FES YR 1™o|th B AlFTolA
V(13.25%)7F 7P @ 7HaEs JERle ™, 0.5%
2 1.0% REG *]2]7(18.44-20.58%)= C(18.14%)2} <)
2l 2pol= YehNA] AIAITE, 1.5% RGEXE]T-(21.44%)
o] A% cRtk A YERETH(p<0.001).
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Fig. 1. The cooking loss values of sausage added different lev-
els of red ginseng extract (RGE). T1, Basal formula (C)
added with 0.5% RGE; T2, C added with 1.0% RGE; T3,
C added with 1.5% RGE; V, C added with 0.1% sodium
ascorbate. *“Means+SD were significantly different among
the samples (»p<0.001).

XI|7|-

Table 2& FE=E EEIgt RGEY 7P} 2Ar]A|9) 23
7+ EA(texture profile)ol]l P|X&= A9S YERA 3Eolth
73 % (hardness)= 1.5% RGEX]E]77} 0.20 kg 2 7P 4
A YES O (p<0.01), 0.5% RGEXZ (023 kg
C(0.24kg)e} xfol7F YEPEA] ¥kt HE3F CoF V(ZH
0.24 kg)= A= FoH<l zol7h YRR g3ttt 3
A 74 T (surface hardness)®] 7-$-o]= RGEXZ]F7toll=
0.12-0.17 kg2 Z}o]7} YeRhA] RSkARE, T3(0.12 kg)
o] ALoE V(0.15 kg) L C(0.17 kg)Hth= fo)zo=
A YERETHp<0.05). -2-FAd(cohesiveness)y> RGE*]Z]
T0.68-0.69)7F C 2 V(0.60-0.6)HT G907 =7
YER O UK (p<0.05), RGEH F7oll= #2243 ztol&
YeRJA] ektt}. g2 A (springiness), 7343 (gumminess), 5

Table 2. The texture profiles of sausage added different levels of red ginseng extract (RGE)

Treatments"
SEM?
C T1 T2 T3 A%
Hardness (kg) 0.24+0.01* 0.23+0.02° 0.23+0.01%° 0.20+0.02" 0.24+0.03* 0.01
Surface hardness (kg) 0.17+0.01° 0.13£0.01% 0.17+0.012¢ 0.12+0.01° 0.15+0.03% 0.01
Cohesiveness (ratio) 0.61£0.01% 0.68+0.04" 0.69+0.04* 0.69+0.08" 0.60+0.01° 0.03
Springness (ratio) 1.22+0.39* 1.08+0.08" 1.08+0.06" 1.06+0.10* 1.02+0.04° 0.11
Gumminess (kg) 0.16+0.02* 0.16+0.03* 0.15+0.03* 0.13£0.01* 0.14+0.02° 0.01
Adhesiveness (kg) 0.12+0.02% 0.10+0.017 0.11+0.01* 0.10+0.017 0.11+0.01* 0.00
Chewiness (kg) 0.16+0.01* 0.16+0.03* 0.17+0.04* 0.14+0.03* 0.15+0.01* 0.01

DT1, Basal formula (C) added with 0.5% RGE; T2, C added with 1.0% RGE; T3, C added with 1.5% RGE; V, C added with 0.1%

sodium ascorbate.
2SEM means standard error of mean.

“dMeans + SD were significantly different within the same row (p<0.05).
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2}/d (adhesiveness) B! A3/ (chewiness)®] Hlulol M= Al Z[X]2] FAX A 7]5/d0] FolFo® s Hals

A7 2129l 2po]l2 VYERRA] 2¢ktk. Choi 5(2010)  4al, Cho 5(2002)8 Q14Hs 7135 Baiv)e] A A%

9] 2.0% SAH7E AFHY Ax, A4, AP ok =UF A Yeitha Basiiic

O}, RS FHAAIFTRAL Ba1EkGal, Lee “5(2008a)

S FFEES TR Ates W Ax, A4, AE X|gatste

4 B egido] Skl Balste] gAkAE7 FR Table 4= F=F5 2|3 RGES] 7Pt 2AA9 #7%

o] A7l QIS vt Batste] g4k o] A5 F APUAISKTBARS) ¥sks UERA toloh A% 2194}

o] A7 JFE mAE oz ALEHL Fd Lee S AYSI A 1, 2 L 35X T3 AP CE V

1998y 1 H 1.5% IpREds |23l H7te o A ®Ho fo3 o2 =4 YeEth(p<0.01). B8k, A% 7)3F

WF ST Bare) 2folE Bt B2t C, vV H TioA A% D719 TBARSZF %7]9]

TBARSZETE =4 Yebt O (p<0.01), T2 2 T3E A

sy 5o A713F &< TBARSS] 9331 2pol& VRl A] ettt
Table 32 F=E5 2|3 RGES] 7P} 2A1A19] s (p>0.05). ©= 1.0% ©]’+8] RGE A|2]7} &A1x]9] A

HAk(sensory evaluation) 235 UERA 3Eoltt. FsAl MBS STRAITIAl e BT Aot ot

AT S4, o, 247, oA 3 S VEEe
AT 7241 ztolE YR Al 24k H(p>0.05). BHA]
uh gk7)o] Aol 1.0% 2L 1.5% RGEA2TH(7.17-7.19
AVEC H V(6.33-6.428) 80 o308 & FS
B ATH(p<0.05). o] &F A= SA4ks AR 1.5%7}

AN

A} 7] 1.0% oPde] RGEAZIT2] ¥& TBARSE(0.57-
0.65 mg MDA/kg)2 RGE F7pP7} AHRAELE =2A31=
23Rl 530 nmollA] F3=el FFE WIR AoRE AR
o ol2lgt o]fE T2 2 T3 ATl Z7)d EolR
TBARSZEo] A& 279210.68-0.69 mg MDA/kg)e] A}

A AgJetos 7] 5=e] Aslel] G VIAA B2 Ao o SVl S VIAA 7] wiEelrt. A B A

2 @rpEfien, sy 7] wellM 3t A U o] dstade o) dyll= ExE b d=d, olE
ERHSITE. Park?} Hwang(2006)2 QIirE=S 7Kg & o] alsl 242 24 W SAske s 71, phenolic

Table 3. The sensory evaluation of sausage added different levels of red ginseng extract (RGE)

Treatments"

SEM?
C T1 T2 T3 A
Color 6.5140.43° 6.50+0.58° 6.33+0.56° 7.17+0.37° 6.28+0.57° 0.26
Aroma 6.33+0.42° 7.08+0.49% 7.18+0.41° 7.19£0.33° 6.42+0.20° 0.32
Flavor 6.44+0.58° 6.69+0.70° 6.50+0.53° 6.56+0.63" 6.56+0.63° 0.46
Texture 6.67+0.71° 6.55+0.69° 6.67+0.66° 6.56+0.68° 6.69+0.70° 0.58
Juiciness 6.61+0.82° 6.50+0.88° 6.56+0.92° 6.39+0.86° 6.56+0.98° 0.61
Acceptability 6.63+0.58° 6.75+0.65° 7.06+0.56 6.88+0.69° 6.69+0.80° 0.38

DT1, Basal formula (C) added with 0.5% RGE; T2, C added with 1.0% RGE; T3, C added with 1.5% RGE; V, C added with 0.1% sodium
ascorbate

YSEM means standard error of mean.

“*Means+SD were significantly different within the same row (p<0.05).

Table 4. The TBARS values change of sausage added different levels of red ginseng extracts during storage (mgMDA/kg)

Treatments"

Storage 2)
(weeks) C T1 T2 T3 \Y% SEM
1 0.42+0.02°° 0.49+0.02¢° 0.57+0.0252 0.65+0.0442 0.42+0.02°° 0.04
2 0.48+0.02%° 0.55+0.025° 0.60+0.015° 0.68+0.05% 0.45+0.03¢® 0.02
3 0.62:+£0.04 0.55+0.047° 0.62+0.07 0.67+0.05 0.460.06"° 0.02
4 0.72+0.02¢* 0.62:+0.075¢ 0.68+0.02°P 0.69+0.04 0.58+0.08%* 0.03
RSM 0.04 0.04 0.05 0.06 0.04

UT1, Basal formula (C) added with 0.5% RGE; T2, C added with 1.0% RGE; T3, C added with 1.5% RGE; V, C added with 0.1%
sodium ascorbate

YSEM means standard error of mean.

“*Means+SD were significantly different within the same column (p<0.01).

ACMeans+SD were significantly different within the same row (p<0.01).
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acid ¥ saponin 20| 2k} (Hu et al., 2008; Kim
et al., 1987, 2008; Lim et al., 2009; Mei et al., 1994)°]]
FEFE A= 3o E deiA Utk Choi 52010y AF
ol H7He Sate]l AAINS) AAlsE STHATIAL,
DPPHEAI O] =33tk Ha13}93al, Lee 5(2008) &
A A7 59 peroxyl radicalel] T A 50] F718FA
thar RStk =5 QMHETS A gh 23 (Lee,
2006), =5 Ea17] Y (Cho er al, 2002) 2 T 7155
(Jeon et al., 1992)014 Aiksrt A= JAckar B e}
FABRC

CHHE Wil =

Table 55 TE5 @3 RGES] H77F 2A1x]e] A%
T SHAWIE(VBN) W3S Ve etk A7 7I3E
T BE AT VBNgo| FrolHog STt p<0.01).
A TRl = AlETRE 721281 Abel7F YEhEA] 3k
o}, A% 2574} o]Fell CEG V, T1 B T29] VBNFA]
7F A e th(p<0.05). =3 A 3 2 453}ol= C
Ho ZE RGE ¥ VAHIF7} fo8oz vhe VBN#L
= HERASITHp<0.05).

Fig. 2 F55 283 RGES H7P} 241X A%
% F7<r(total plate count)®] W3S YeRAd 1ot} A
B BE NPT FRSE Foldon STk
(p<0.001). A7 152kl RGEAES 2|7t 9] Fd57}
C % vir fojHoz &2 (p<0.01) FHTE e
o, RGEAHFIe= o4 2folE HehiA] &t
TH(p>0.05). A&A3Fz}= C7F g2 AT s #<
o7 w& FTHTE YERAITHp<0.001). T3, #7434
Fajolle FFFY 75 RGEZ} 7FE 9 Yehden, o
O ® V7F w9kon, 7 7K w2 FdaE HERASL
THp<0.001). AU =7} SIVEE Aspergillus 45
T (Ju et al., 1978)3F} Entrobacter sp.Kwak et al., 2002)
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Storage (wk)

Fig. 2. The total plate counts change of sausage added differ-
ent levels of red ginseng extracts during storage (log
CFU/g). T1, Basal formula (C) added with 0.5% RGE;
T2, C added with 1.0% RGE; T3, C added with 1.5%
RGE; V, C added with 0.1% sodium ascorbate. Means +
SD were significantly different within the same storage
(**p<0.01, ***p<0.001).

] ASS Ak Adaart okl Baixa =
t}. Lim 5(2009)2 Q4te] E-383ZE(hexane, chloroform,
ethyl acetate)°] YF HAPAE] AFIAASLS 714
H, 255 AE F Pseudomonas aeruginosa®| S
Aol $pitharl BhaL, Kwak §(2006) ZASFEER
FH B ZAEY 0.5% ©)/FoNA Staphylococcus
aureus®| 32’30 ATl BalE ok B3, Bae
5(2005)2 FAke] Uk pHO| 9191 wiAlSIEIElRE E. coli
o A% 1% FAFEEANE Favt HEEATGAL
RB183L, L. monocytogenese 5% ©)FolA Tarl
ZE Aokl sttt SARS H7EsE AEellA e mAY
E A Aol i3t A7 Lee $(2008a)2] 34 0.5%
7t A 67kl 9] 77| Fdrrt 747t Bal

Table 6. The VBN (mg/100 g) change of sausage added different levels of red ginseng extracts during storage

Treatments"
Storage SEM?

(d C Tl T2 T3 A

1 9.00+0.53"¢ 8.83+0.35"° 8.5440.12° 8.40+0.26"¢ 8.25+0.314¢ 0.11

2 10.17+0.36" 9.83+0.3578P 9.10+0.465° 9.10+0.465 9.17+0.355° 0.16

3 11.26+0.94¢ 9.67+0.615° 9.42+1.05% 9.29+0.215° 9.28+0.485° 0.52

4 13.79+0.30¢ 12.38+0.7652 11.84+0.58" 11.49+0.555 11.29+0.5252 0.32

SEM 0.35 0.29 0.16 0.18

*k ok EES ok ok

"T1, Basal formula (C) added with 0.5% RGE; T2, C added with 1.0% RGE; T3, C added with 1.5% RGE; V, C added with 0.1%

sodium ascorbate
2SEM means standard error of mean.

“*Means+SD were significantly different within the same column (p<0.01).
ACMeans+SD were significantly different within the same row (p<0.01).
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