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Effect of Red Ginseng Extracted with Water and Ethanol on the Qualities

of Cooked Pork Patties During Storage
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ABSTRACT

The objective of this study was to investigate the effect of red ginseng extracted with water extract(WE) and 50% ethanol
extract (EE) from white ginseng on cooked meat patties during storage. Different concentrations of extracts were examined (0.25%,
0.5%, and 1.%, respectively, dry base w/w). A significantly higher water holding capacity (WHC) was observed in samples
supplemented with > 0.5% WE (p<0.01); however, EE had no significant effect on the WHC of meat patties. Samples
supplemented with > 0.5% WE or EE showed a significantly higher redness (a*-value) compared to the control (p <0.01). The
total plate counts (TPC) and 2-thiobarbituric acid-reactive substances (TBARS) of all treated samples were lower than those of the
control. However, there were no significant differences in volatile basic nitrogen (VBN) values and sensory evaluation scores
between the samples. These results suggest that red ginseng extract improves color and inhibits lipid oxidation and bacterial
population at doses > 0.25%, prolonging the shelf-life of meat products and acting as a natural colorant.

(Key words : Red ginseng, Cooked pork patty, Water holding capacity, TBARS, VBN, Total plate counts)

S| 2 3.5% 383} 4~5% AL ARoR A glvka Bugin

(Song et al.,, 2010). $4+e] FAEE F AEUS Y (Keum et

2 7l oigk #ile] T al, 2000; Kikuchi et al., 1991; Yun et al., 2001) % 343} 2

olo], Sike] FRY 3 A = Sl A9 4 & (Bae and Kim, 1998; Kim et al., 2008; Lim et al., 2009)
1 5 WA S AR So] Ruda k. 4k A% (MHW, 2002) WHAS A 2%
2| o= Ak 90TColA 8AITFESt 83 & § TFdhs WAoR B JEE
134 (Korea ginseng) -2uehe] tiEAQl 218 of

2ZA ZRE FF, 9B SAo $E8la 9

AE & FE4E AMgsta ok

e 3 o849 TFEaEe ATEE TR (Choi et al, 2010;
; 2 MFEES Lee et al, 2008), 5 (Choi and Min, 2005), 15%(Shin et
T A o oal, 1999), A= (Park et al., 2008), 2A1A] (Kim et al., 2011)
Ho|tt. ¢4k (Panax ginseng C. A. Meyer)> S27PIWHFd  So] Hugglon) Az gujE dujdh o] 74aaE njx|=
(Araliaceae) ¢14H<; (panax)?l &3 = g Gl i3t A= RS Aot} ol

Agow Q] AAFCRE R AAFeR WIF A gtk Agza S o
(Chang et al., 2006). S4H& F4bs F5dto] A% 7hed 218 wax s}

2 (Park et al., 2006), T TFS 14% ©l3t= 70% ©58hE,

i
d
)
k1
Y
i
>,
_O|L
¥R
v

* Corresponding author : Suk-Nam Kang, Gyeongnam National University of Science and Technology, Jinju 660-758, Republic of Korea,
Tel: 055-751-3512, Fax: 055-751-3280, E-mail: whitenightt@hanmail.net

~475-



Kim et al. ;

olak2- 2010 8~9Y°l| &
2009)°ll F3}e] %%!—”%iﬁi
3, FE)ollA Az %Zﬁuﬁ ZHTY 50% olEre-S A
Lalglon, FEFEEE 80~100TA 13 F5& 8AI% 71FoR

ato] 83 &G § FEATh o) = & S DOW) ¥ 50%
oeke & ZAHEE)Y IR 77 77.9%, 60.10%3 L, &
AARNEL 742} 0.46%, 1.04%°]31T

2. == gl M=

AFoM 5 9 HA S Q25keg) B ESAS U5,
AAzxA 9 29E AL 5mm Y OlEAA 2 (PM-98,
MANCA Industries INC, Spain)ate] th&3} Zo] #2353 E}
=5 e 54 75.0%, AW 19.0%, 2 2.0%, 25 1.20,
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Table 1. Effect of treatment and storage time on the pH, color (L*, a*, b*), water holding capacity (WHC) of pork
patties with added red ginseng extracts during storage at 4°C

pH WHC L* a* b*
Treatment]) sk sk sk . sk

C 5.87° 64.47% 66.34" 6.13¢ 12.55°

Tl 5.83" 68.42° 65.44° 5.66° 13.28¢

T2 5.73% 67.39" 65.41° 6.88" 14.88°

T3 5.68° 70.19° 63.15° 7.05° 16.29™

T4 5.73% 63.96" 66.24 6.46% 13.66°

TS 5.82% 62.92° 65.79" 6.52° 15.77°

T6 5.79" 64.68 64.76" 7.46° 16.76
SEM 0.02 0.56 0.50 0.12 0.26
Storage Kk kk NS ksk Kk

1 5.57° 72.00° 65.29 6.82° 14.54°

7 5.78° 60.98° 65.68 6.73" 14.04°

21 5.78° 62.74° 65.00 6.41° 15.19°

28 6.00° 67.67° 65.23 6.41° 15.19°
SEM 0.02 0.56 0.38 0.09 0.19
Treatment X storage ok ok NS NS NS

YT1, T2, T3, treatments with added 0.25, 0.50, and 1.00% WE (red ginseng extracted with water from white ginseng) (dry base w/w) in
the base formula (CON); T4, TS, T6, treatments with added 0.25, 0.50, and 1.00% EE (red ginseng extracted with 50% ethanol from

white ginseng) (dry base w/w) in the CON.

“"Means with different superscripts in the same column differ significantly (p<0.05).

NS = not significant; * p<0.05, ** p<0.01.
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U0 Tl 2 T2(67.39%~38.42%)7} =7 UERsit (p<0.001).
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S Ao R B oo, & AN ARRE F UM A FEES
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Table 1> & 2 oehd FZ22HE d& F45EE0] 719 &
5 el S (L*, a*, b*) W] W& g dis] vehd
Foltk, WAL (L*)= T3 A TolA 9z fojAel Havt
=50k (p<0.01). 3%, WE H7H(T1 2 T2) ¥ EE #g
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(p>0.05). M= (a*¥) 2 AL (b*¥)= Te A7t 7P =

SHAINE, EE AET (T4, TS5, T6)(62.92%~64.68%)c w79 UYERNeH, RE TMFEE

AT} deTRd 2o 94
Fo1791 Aolg vehiA) ei9iTHpo0.05). =L hydroxybenozoic & LERARITH(p<0.01). ARG FAEE A% 210344
5 hydroxycinnamic acid2 T45lo] glom, Fiel & % olgk  apl etk 214 olFel AAmi
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o
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sk (p<0.01), A=

Table 2. Effect of treatment and storage time on the volatile basic nitrogen (VBN), thiobarbituric acid reactive
substance (TBARS), total plate counts (TPC) and coliforms of pork patties with added red ginseng
extracts during storage at 4°C

VBN TBARS TPC Coliforms
Treatment” NS *k ko NS
C 12.71 0.84" 1.41° nd
Tl 11.83 0.52 0.60° nd
T2 12.11 0.51° 0.30" nd
T3 12.61 0.37° 0.00° nd
T4 12.36 0.57° 0.18° nd
TS 11.50 0.54° 0.21° nd
T6 11.76 0.53% 0.03° nd
SEM 0.31 0.01 0.10 nd
Storage *k *x *k NS
1 10.03¢ 0.58" 0.31° nd
7 11.77° 0.51° 0.18" nd
21 12.54° 0.60° 0.97° nd
28 14.13° 0.53" 0.32° nd
SEM 0.23 0.01 0.07 nd
Treatment X storage *k *x *k NS

1)Tl, T2, T3, treatments with added 0.25, 0.50, and 1.00% WE (red ginseng extracted with water from white ginseng) (dry base w/w)
in the base formula (CON); T4, TS5, T6, treatments with added 0.25, 0.50, and 1.00% EE (red ginseng extracted with 50% ethanol
from white ginseng) (dry base w/w) in the CON.

*""Means with different superscripts in the same column differ significantly (p<0.05).

NS = not significant; * p<0.05, ** p<0.01.
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= 7kt (p<0.01).
3. TBARS % VBN && Z1f

TBARS #AHE WA=l o3 F4 AstE A9fsti, HAF
o] 4 AstE sk F8% 89 Fo sl AF Abste] At
32 ZAshs EA9 AF EAHolth (Dzudie et al., 2004).
< et 714, phenolic
acid ¥ saponin =452 & AHEs i3t g5 2t Y
I 4#HA Jh(Hu et al., 2008; Kim et al., 1987; Kim et al.,
2008; Lim et al., 2009; Mei et al., 1994).

Table 2= & 3 oE& FERHEH 4 TAFEE0] /1A =
% sjE]e] AAksH(TBARS) vIAI= kel el tehd o
t}. TBARS #2 C>T4>T5, T6, TI>T2>T3 w22 UER:
k. o3t éﬂ, WE F&&2 %FJ} <7kl wet TBARS 4
AWske et

o)

P
VBN &2 %H“X'Ol “‘01 e SAEY] RS d5se
olom, chilgo] Fajro] A= albumin,
, WEE, opuliAl 5o At o] 9tk (Coresopo et
al, 1978). Table 2= & % ok AE T4 A
gk 71 =5 FE¢ VBN 34 A3E YEbd #olth VBN #%
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& A7) Skl weh el o Frksle] A% 28Ul
M Ee g eI (p<0.01). A1@T7HE e AE VBN
1 & YERA &3k (p>0.05).

Table 2% 2 FE A4S FEEE (025, 0.50,
1.00%) iialfﬂ 7t =5 dEe F(TPC) ¥ i +
(colifroms) +& YERH olth F+4 54 A3, T3, T4, TS,
T6+ 0.00~0.21 log CFU/go. 2 tJZTHL} ooz vhe Zaf
F7F AEE e (p<0.01), TI % T2% 0.30~0.60 log CFU/g2]
FEOR YT (141 log CFU/g) KU} $h& 947t AZHY
o (p<0.01). A717F st Fatare] Wske A% 2193} F
9§94 F7lsltrh 28Ul Akt (p<0.01). 0.25%,
0.50%, 1% WE F=22 diz7 vla] 72 0.18, 1.11, 1.41
log unit®] WAE W3S JEgon, 0.25%, 0.50%, 1% EE &
izl mlsl Zb 1.23, 1.20, 1.38 log unit?] "|AE

#2Eo], WE F580] EE FEEHU 95 AE9)

o A AT Bk BE ARA A

0
K-
.
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rU{N uyr o
R l-> g
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Table 3. Effect of treatment and storage time on the sensory evaluation of pork patties with added red ginseng

extracts during storage at 4°C

Off-flavor Color-like Aroma Total acceptability
Treatment’ NS NS NS NS
C 2.00 4.08 4.58 442
Tl 2.13 4.29 4.42 4.42
T2 1.63 4.63 4.92 5.25
T3 1.67 5.04 5.13 5.42
T4 1.58 4.46 5.25 4.92
T5 2.04 4.58 4.58 4.67
T6 1.92 4.46 4.67 4.67
SEM 0.34 0.38 0.30 0.41
Storage wox ok *ox NS
1 1.14° 4.86" 5.43° 5.00
7 1.69* 5.05" 5.02% 5.71
21 1.95% 3.71° 4.43% 4.81
28 2.62 4.40° 4.29¢ 4.76
SEM 0.25 0.29 0.23 0.31
Treatment X storage NS NS NS NS

YT1, T2, T3, treatments with added 0.25, 0.50, and 1.00% WE (red ginseng extracted with water from white ginseng) (dry base w/w)
in the base formula (CON); T4, TS, T6, treatments with added 0.25, 0.50, and 1.00% EE (red ginseng extracted with 50% ethanol

from white ginseng) (dry base w/w) in the CON.

*"Means with different superscripts in the same column differ significantly (p<0.05).

NS = not significant; * p<0.05, ** p<0.01.
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Table 32 & 9 &g & S Z(0.25, 0.50,
1.00%) &g 714 =5 el #5 7} éﬂ%— LeRd 3o

o ol AL, Ao 7|z, & A 7zE 59
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