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Abstract

This study was designed to investigate the effects of P-carotene on the heat oxidation stability of deep fried
lard with different heating temperature. Commercially purchased B-carotene was used to this experiment. B-
carotene was added to the deep fried lard at final concentration of 0 % 0.001 % and 0.004 % (wt/wt, fat basis).
Total plate count, peroxide value, acid value, and TBA(thiobarbituric acid) values of the samples were de-
termined regulary at 50 C during 15 days. The results of the study are as follows: The number of microorganism
was decreased by [B-carotene added to the deep fried lard. Deep fried lard with 0.004 % B-carotene have higher
antioxidative effect than those of control and 0.001 % treated group. Peroxide and TBA values were significantly
(P<0.05) decreased in all samples by added B-carotene at 0.004 % Antioxidative effect increased with increasing
concentration of B-carotene. These results suggest that P-carotene might inhibit the growth of microoganisms and
retard lipid oxidation in the deep fried lard.
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B-Carotene-2 A Aol ZA3H= 4,5000F2] F2E]| 0] 2o Yo Zehl AR oz o]z A EFAIEA o

Eol gFoz A HeME Hetl AR ABsE 228 wisle] gustelol ot Sal, 484 JIEdNE

ehdl Aojth HIEM Ave AE E3tet A7 7] A€ gapt v B9 @o] Qo AEdA E3E By o).

8l Aol 9EdS sla 9lew, e & TAES Lim S(1994) §A= 7}-2a 2 238 S| osiA] A

AAehe A2 4 UrhZiegler, 1989; Krinsky, 1989). = & wigo] dojubi=d)], 1 S M % Abdlo] o3& A=

Haumann(1990)-2 B-carotenec] &4 AtAZ AAT 4 ) 8] @ §AB o]ad AlZo] WA 1 Zad aclo]

58S 7R 7] wWEo] /87 (free radical)e] 'dAY 51 9lon o2 dAAEk AL T 4 Qe Bt
& AXste] Axete] &3 kg PATeRA BUR sxE Agel] A% A7t SAEA

Chen 5(1988), Atsuko 5(1998)2 B-carotene= Hol| <J&]

trans-p-caroteneol| A1 9-cis-B-carotene, 13-cis-B-carotene =
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EAE ae Bysiaiuel gisalate) geto] B
Eo] APAO T HGS W £ Ho| ot Akl
A o] 9o HAUE o) AL g e A
7} Ee PARASE Bl A5 WA 5 gk EX
o] A BAlE UxH o 7 BE F Gelxutel #A
9 Floluy 33HE 5o A4 So| By} HH ooz
= AEA) o3 PatslEe) ¥4, Be) 2 23 33 5]

dojibs Asirt EA|E 3 JriChipault et al., 1952, Hou-
been, 2000, Poh et al., 2000). 34T Ex]o} HTA Z9]
B-carotene] & Atz WA] ZHgol i AT A9 o] FA
A ga ek

el B Ao %, 0.001 %
2 0.004 % FEo 2 H7Z ¥ 718 % E 807, 130T ¢
180CE AT Z 50T AR 3¢ Ao Uut &

44, 2L, BIsETT 4 TBAVL 52 Ssle] &X19 &€ <
Aol B P-carotene BIHE LotH7] & AAISIATh

=%]o]| B-caroteneS 0

e A Uy
]
A& Az A ALY EXE BRAGEN AHT Aoz

Wz 2 AAE AL AHSIET £, B Agd A1S-
3t B-carotene2 Sigma (St. Louis, MO., USA)AIS] A|Fo2
trans-ﬁ-caroteneolilti} o] B-caroteneS =9 AqGH2E =

9l & ol B/

HE EH
[= =

1) A8 &H|

3 dee] A5 1 kg2l 22l o] 0 %, 0.001 % 2
0.004 % F+FO 2 p-carotenes FH7I3IATE 47 =X&
250 mLE A5 T 80 T, 130 € 2 180 To] 2z
287 A 23l5ith. p-caroteneo] FA ol ojaf A o=
o2 e Yol 50 C incubatore] RH#-3}9itt

2) et & 7= ZAKTotal Plate Count Test)

A B(FA4])E& homogenizer(Ultra-Turrax T25-S1, IKA-labor-
technik, germany)E ©]-83&}] 8,000 rpmeoflA] 1027+ A 2]t
Z okl 10 g2 3l M3 T BEEW R
(Difco, Sparks, MD, USA)ell % =7} o2 HEsal ol
o 7 Alr 9282 s 3741 Col 4847 Wi %
449 VST ASSETh o) © Vet et
forming unit(cfw/g)e. 8 FA|BlF T}

Z colony-

&k51%) &) 259 A 43(2005)

3) jaksl27HPeroxide Value)2| £H

250 mLe] fEleplirt e AAE eI AR 10 g&
2)3}e] Acetic acid-chloroform solution 30 mLE 7}8te] A&
7t &8E w7lx] 5o F1u KIEx} £9 0.5 mLE 7}et
Gk oSS ArAN HE 12F 25430 mLE 7}
&}3L, 0.INZ} 0.0IN solution thiosulfate ® 27 3}SITHAOAC,
1995).

SxNx1000
Weight of Sample

Peroxide Value =

S: Tiltration volumes of Samples

N: Normal concentration of sodium thiosulfate solution

4) M7HAcid Value)e] EH

HA 25 mL AEZ, 25 mL o895 %)z 0.3 mL 3%
Zgg ALl %) U F EFACE oA 8|
Aokg 300 mL 47 E@kado] Yi AR 8 g& W 0.
mL #HEZEH0E Yolr EFAAE F 0.IN-KOHZ F
ALY THAOAC, 1995).

Titration Volumex5.61
Weight of Sample

Acid Value =

5) TBA7 KThiobarbituric Acid)2| §

TBAL Salih 5(1987)9) 3248 ozt Wg sl AA]S}
Atk A8 2 g2 3.86 % T 8N 18 mLe} butylated
hydroxy anisol(BHA)&-9% 0.5 mLE Y11 F#A3ZAIZ F O:]
Hale] 7 oM 5 mLE 3l 200 mM TBA 5 mLE &
‘%f& 3100 C BE EdA 35837 Heksta 531 nmel|A
2733199t} TBASG-X] &= mg malonaldehyde/kg © 2

TBA(mg/kg) = O - D value at 531 nmx6.2

O - D value : optical density

SAHXz

2 239 Az} SAS(Statistical Analysis System, 1997)
g o] &3l BAEA S AAE A, A B ] fe)4
77 (P<0.05)2 Duncan®] th54% WHOZ 95 %9 R
FEoll A oAl Aol & HlwatAtT

Zxnl ol &

olul & T4 ZA}

= dT

Table 12 0 %, 0.001 %, 0.004 %2} B-carotene-S 3 7}3}
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Table 1. Changes of the total plate count by B-carotene addi-
tion to the lard during storage at 80 T, 130 T, 180 T

(Unit : CFU/g)
Storage period (days)
Temp. Sample
6 9 12 15
Con* **2.0x10* 3.0x10* 4.8x10*° 5.4x10° 6.4x10°

2.6x10* 2.1x10° 3.3x10°
3.3x10° 43x10° 4.1x10°

80C P-1 L1x10° 2.1x10°
P2 LI1x10° 2.1x10?

Con  27x10° 39x10° 62x10° 6.9x10° 7.2x10°
130C  P-1  14x10° 14x10° 1.5x10° 2.3x10* 8.1x10*
P2 37x10' 1.5x10° 4.3x10° 6.0x10° 3.3x10°
Con  09x10° 1.6x10° 2.4x10* 4.0x10* 6.5x10
180C  P-1  0.7x10° LIx10° 14x10° 1.5x10° 2.0x10°

P2 0.1x10° 0.1x10*° 0.1x10° 02x10* 1.0x10?

* Con, P-1 and P-2 mean the contents of B-carotene added to the
lard at levels of 0 %, 0.001 %, 0.004 %.
** Values are means + standard deviation (duplicate).

E2E 80 C, 130 T % 180 T2} 2= g fdAg 3
% B-carotene®] H7}ZFL 0 %, 0.001 % = 0.004 %3 2] k]
50 Co] ARz Bt F Fre] ¥EE Vel
I AT} Al FA A 80 C, 130 T 2 180 T 2=
2 FEAE Bt T T2l JAEE ¢ = YUk
80 CollA p-carotene] A7l whe} 0 %, 0.001 %, 0.004 %
o thall 6.4x10° CFU/g, 3.3x10° CFU/g 2 9.1x10° CFU/g ©.
2 Jvehgon 130 T 2 180 TAAE o]¢t fALS A3t e
el whgbA 2t 2= E R p-carotened] FEIF St
g8 F 3 A Al ok AL € ek &
=8 80 C, 130 T 2 180 THe FollM Tl 43 A

&S A FeERATE B-Carotene] 7ol oI 0 %,
0.001 %ol B 0.004 % A2] TollM @AEA F T4
A4S AdAI7= 235 JeET). £3], B-carotene?
A7} 0.001 %ol H]3 p-carotene 0.004 % ] FllM &
A F dge] S AsArIe A29E YeRIRidh o
gA A7t 717 Bt vl A EL] Aol 319 B-carotene> T
9] F29) AAle] FRAHQA Ao AlFHIYTH

@A A713ke] AAAFE EX9] 290 AIAH p-
carotene?| £3l7} dojv} AF7)3to] ZojALE 2
B-carotene A|2] o] to|7} Folx| & o] glond, B-
carotene®] A7/t A4 7|7 F AMelE WA gl Aow &
&4 UthKim et al, 1995; Choe and Cha, 1998; Banias,
1992; Liu and Chen, 1998).

IAkstE7 (Peroxide Value)e| £&

IS ET = FAY 27 1}5 Argle] g vehll=

Ao EXE 2L 71E AE T AT 717t WE 0 %,
0.001 % 2 0.004 %2] B-caroteneS H7}3F =A< AA713¢
of W =i #IEE7HE £33 AHE Table 30
ERASITE 2T 9 B-carotene A 2] T ZF 2RI 2 80
T, 130 T % 180 TH) FolA A 71z} 159 ko] w3}
TF FAEE7E 75 (p<0.05) F713)
© @& JETE oled ZtatEvbe 713te] gt
wat F7H8tE e A 717te] 7Tt wha) szl ¥
J B-carotene 0.001 % = 0.004 %S H7}et A g] FolA] ¥
FAEE7HE VR = 73 8ko]9l e, B-carotene 0.004 %
A7V AElte Z2T 2 Bcarotene 0.001 % X & o)
Hl&] 9] 8tA|(p<0.05) 22 FiE7HE eI A&

£ Azke] A

=2

z mlm rlo

Table 2. Effects of p-carotene added to the lard on the peroxide value during storage at 80 T, 130 T, 180 T (Unit : meg/kg)
= Storage period (days)
Temp. Sample
3 6 9 12 15
Con* *%(0,5320.04" 1.6420.20° 3.96+0.23"¢ 5.42+0.26" 8.56+0.19*¢
80T P-1. 0.46+0.03 0.84+0.23*" 2.654£0.27%¢ 4.2740.17%4 6.4140.23%°
P-2 0.43+0.02%* 0.80+0.21*° 1.67+0.17°° 2.8540.21%9 3.7940.21%°
Con 0.7+0.02" 1.82+0.22%° 4.8740.24° 7.5240.30%¢ 10.48+0.26™°
130C P-1 0.64+0.02%" 1.5340.30%" 2.7240.25%¢ 6.05:0.214 7.8420.28%°
p-2 0.60£0.04* 1.07£0.177® 201027 3.74+0.21% 5.7240.17%¢
Con 1.58+0.01* 3.91+0.21%® 5.84+031™ 9.25+0.31*¢ 12.44+0 44
180C P-1 0.7620.07%* 2.9840.17%° 42540267 7.08+0.40%4 9.5140.23%
P2 0.4140.06"* 0.38+0.30% 3.2740.28"° 5.06+0.21" 7.5240.217%
abede |

: Value with different superscript with same row are significantly different (p<0.05) by Duncun's multiple range test.

* 1 Value with different superscript with same column are significantly different (»<0.05) by Duncun's multiple range test.
* Con, P-1 and P-2 mean the contents of B-carotene added to the lard at levels of 0 %, 0.001 %, 0.004 %.

** Values are means + standard deviation (duplicate).
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Table 3& =X|& 80 T, 130 T 2 180 T2 2=t =
Fdx2] 3+ & B-caroteneo] F71HE 0 %, 0.001 % &
0.004 % A 2]dte] 50 CollA 15U3F ARz F Ab7ke] ¥
3} A39E Jeldiio). oz 2 B-carotene M| T
= =E 80 T, 130 T 2 180 T2 w4 A=k 717 15
A 7te] Wsl= AZke] AgFE 27t {5kl (P<0.05)
F7Fhe 235 et ke A 713t A gy
£ Zrlstg o) 2ol Hl3) B-carotene 0.001 % 2 0.004
%E A7 Mg FollA AIZE Ao wel % AVHE W
ERRE kel om, 130 T} 180 T 2xo|M A&7t
92U Q1 B-carotene 0.001 % = 0.004 %= A7}3F AT
2ol Hlal RelstA (P<0.05) & A7HE YERRUTH
olg]3 A= A 159A o= 2 AE JERYAUT B-
carotene-& H7FeF Aot HIbeRA] &2 AlB2te] 47t 2
ol B3] Lxuid= 80 Tl H|3) 130 TS 180 T &%
o] A B-carotene®] 3AVE F I} {olslA (P<0.05) =LA
ERTE 130 Toll H)8) 180 T2 2%o)|A] B-carotenee] 4t
3t 29t o AA Jebsith 53], 130 T} 73 p-carotene
= A7 Al57F vzt B8l At fefeiAl RelAl=
Moz u|Fo] 130 TollA P-carotenee] =A|A|A LAE =
Ao AHE dAlske ke At JSE & F U™

2% &

FH3A A

259 A} 43(2005)

o} mehd B A8S EaA p-carotene 0] Hoil SHY I L&
Hel7F 130 T 016}«1 EEgE S € F ANeH 11 9
29 RdAAME AAE 7L e FAtE s ddd
the 2S¢ & AT mEbA 130 Teojate] 2 9lolA
= gl ofste] WA= A Ao 4l Ul & 82IQd 7t
GAELE A8t o] P-caroteneo] Be JEE FtiaL
g 4~ glon 11 o]t LYol Al Bcarotened] H-3)| 2
Qete] 1 Faksted dddEnE S 4 F U

TBAZ K Thiobarbituric Acid)e| &%
A Ao BE oY=l YL B xHe] Al o

Folel Ast aeja b F Al tig HEE ol ¥

o)

¥

Ex]-E— 80 C, 130 T 2 180 Co] L g #dxg &

0 %, 0.001 % = 0.004 %2] p-caroteneS 3713 E3]¢]
15%14 27713t W& TBAZFE 5743 A& Table 4]
JelAch =7 2 B-carotene A2 & BF LU=
80 C, 130 C 2 180 TAH g oA A& 717+ 159 7He] ¥
3= A)7te] @42 TBAZWF Z7tels A2 Ve
o, fefaks filch

) Zwol] B3| B-carotene 0.001 % = 0.004 %Z Ar}sl
Al ollA AIZE el we} we TBAZFE Wellle 728k
olglem, A7k 15€ R o= B-carotene 0.001 % = 0.004
% A7} M) o] tjxo) vl3) f-2fekA (P<0.05) W
& ERRQITE 80 C, 130 C 2 180 € LETiEE A9
FAAE HolA| &goz24 71E skslo) 93 Al Huhe
B-caroteneo]] 2]3t Fts} FE ol o] A LIPS AlAVSE
2 Y} Kim 5(1995), Lee (1990), Min (1999)2 7}& Az}

Table 3. Effects of B-carotene added to the lard on the acid value during storage at 80 C, 130 T, 180 T

Storage period (days)

Temp. Sample 3 p 5 5 s
Con* *%0.95:£0,03™ 0.86:£0.05"™ 1.87+0.11* 2.23+0.20™ 2.71+0.20%
80°C P-1 0.95+0.05** 1.02+0.06™ 1.7340.12¢ 1.92+0.10% 2.74+0.21%
P-2 0.94+0.03%* 1.0240.07* 1.45£0.15™ 1.8620.15™ 2.5240.27
Con 0.70+0.04** 0.82+0.07%* 1.65£0.11% 1.95+0.10™° 2924013
130T P-1 0.840.01% 0.99:£0.10* 0.98:£0.09" 1.06+0.09"* 1.29+0.12"*
P-2 0.98+0.06™" 1.02+0.02%° 1.09:£0.09%* 1.1740.10" 1.44+0.117°°
Con 0.72:£0.04** 0.74+0.04** 1.99+0.13** 0.84:0.09™* 1.68+0.10°
180T P-1 0.84+0.05™ 0.94+0.06™* 0.89+0.07"® 1.0140.10%® 1.170.12"™
p-2 0.880.06> 1.0140.10%® 1.000.09%® 0.98+0.06™ 1.20+£0.17"™
abcde

: Value with different superscript with same row are significantly different (p<0.05) by Duncun's multiple range test.

¥ : Value with different superscript with same column are significantly different (p<0.05) by Duncun's multiple range test.
* Con, P-1 and P-2 mean the contents of B-carotene added to the lard at levels of 0 %, 0.001 %, 0.004 %.

** Values are means + standard deviation (duplicate).
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Table 4. Effects of p-carotene added to the lard on the TBA value during storage at 80 T, 130 T, 180 T (Unit : mg/kg)
Storage period (days)
Temp. Sample
3 6 9 12 15
Con * *%(),38+0.02" 0.40+0.02™ 0.42+0.03* 0.46x0.01** 0.53+0.03**
80T P-1 0.37+0.02** 0.39+0.27* 0.41£0.09*" 0.46+0.02%° 0.50+0.02°*
P-2 0.37+0.02"° 0.43+0.21** 0.4440.02%* 0.46+0.02"" 047+0.21°°
Con 0.37+0.01° 0.38+0.02%* 0.39+0.01* 0.43£0.03** 0.50+0.02%*
130C P-1 0.37+0.02** 0.37+0.02"* 0.39+0.02%° 0.42+0.02%* 0.49+0.03"*
P-2 0.37+0.02*" 0.38+0.01* 0.38+0.02** 0.38+0.01* 0.39+0.02"*
Con 0.39+0.01% 0.42+0.01*° 0.42+0.01** 0.4420.02%* 0.45+0.02%°
180°C P-1 0.37+0.02%° 0.39+0.02%* 0.39+0.02%° 0.40+0.02%* 0.41£0.01%*
P-2 0.38+0.01* 0.39+0.01* 0.39+0.03** 0.39+0.03* 0.39+0.03"*
abode

: Value with different superscript with same row are significantly different (p<0.05) by Duncun's multiple range test.

*¥ : Value with different superscript with same column are significantly different (p<0.05) by Duncun's multiple range test.
* Con, P-1 and P-2 mean the contents of p-carotene added to the lard at levels of 0 %, 0.001 %, 0.004 %.

** Values are means + standard deviation (duplicate).
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=X]9] 0 %, 0.001 % = 0.004 %2 FC F B-caroteneS-
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4 At P& dohlir] fete & dFAARL IbEETL
(Peroxide value), AF7HAcid value) 2 TBAZ}E =% 3le] H]
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