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Lipid Compositions Changes of Seasoned Pork Prepared with Medlcmal Plant Extracts During
Storage. Cho Hee Sook, Shin Jung Hye', Lee Soo Jung’, Kang Min Jung?, Cho Hyun So* and Sung
Nak Ju™. Department of Culinary Arts, Woosong University, Dae]eon 300-718, Korea, 'Dept. of Hotel
Culinary Arts & Bakery, Namhae College, Namhae 668-801, Korea, *Dept. of Foods and Nutrition, Institute
of Agriculture and Life Scineces, Gyeongsang National University, Jinju 660-701, Korea - The seasoned porks
loins manufactured using with seasoning sauce that were prepared with differece composites of me-
dicinal plant extracts (T-0; medicinal plants extract not added, T-1~3 ; pork treated with mixture of
6 kinds medicinal plant, respectively). And the changes of lipids were investigated during storage at
4°C for 15 days. Content of TBARS in raw pork was 0.15:0.03 MA mg/kg at beginning storage stage,
in seasoned pork group (T-1), TBARS content was 0.3520.01 MA mg/kg after storage for 15 days. But
TBARS contents were ranged from 0.27 to 0.3 MA mg/kg in seasoned pork groups (T-1, T-2 and T-3)
and it significantly lower than T-0 group. Unsaturated fatty acid content tended to increase during
storage, but decreased after storage 9 days. These tendency was equally appeared in the cholesterol
content of T-1~3 groups. In conclusion, the addition of medicinal plant composites enhanced anti-

oxidant activity of the seasoned pork.
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ME 2 U

SHERY HZ ¥ B

€ Ay AL =58 IAFA FHE vtEAA F
THE T4 #4E 7x15x05 cm 2712 A& AL 7Y
Rt Fdasd Azxe A SHLAS AxFTHoE
9o Table 13 2o} FEFE H4L 95 141, 3%
2589 SA AIFE AHEEH 0.8, A" OAF AFE AHE-3)
At e FA ok e JFA FHUE ntEAAN 5
€ AFS THs AR

AE[4]9) A9 Aol we} 445t BAo] S8 FoF
A FAE 35S A F FdF dFA 1%(v/w)
FEE A4 24 7zt Zrtetglen, 5 1 kg

e
tlo

A7t e 2 FdFe 200 go 2 gk oln PdS d1A
R ES SAL Yz F(contro) 22 g3, ARTE @
A FAEO AMNHA L FEER(T-0), FFA 24
BR A, A5, T 8, N3, 29, 2% g
Bo] H7kg A(T1), 24x9, A4, &, BE, M3,
%, o719 wiFHEo] H/ME A(T2) ¥ AR, A4,
9y, B, A8, 28 o1y wREe) 378 A(TI)

Table 1. Formula of ingredients for seasoning sauce contain-
ing medicinal plants mixture

Treatment (%)

Ingredients

Control T0 T1 T2 T3
Soysauce - 50 50 50 50
Water - 25 25 25 25
Sugar - 20 20 20 20
Leek - 15 15 15 15
Garlic - 1 1 1 1
Ginger - 05 05 05 05
Sesame oil - 1 1 1 1
Mix. of medicinal plant - - 1 1 1

"Control : raw pork

T-0 : pork treated without mixture of medicinal plant

T-1 : pork treated with mixture of medicinal plant(Zizyphus
jujuba Miller, Cornus officinalis Siebold et Zuccarini,
Salvia miltiorrhiza Bunge, Prunella vulgaris Linne var. li-
lacina Nakai, Inula Japonica Thunberg, Morus alba L.,
Agastache rugosa O. Kuntze)

T-2 : pork treated with mixture of medicinal plant(Zizyphus
jujuba Miller, Cornus officinalis Siebold et Zuccarini,
Salvia miltiorrhiza Bunge, Prunella vulgaris Linne var. li-
lacina Nakai, Inula Japonica Thunberg, Morus alba L.,
Acanthopanax sessiliflorum Seeman)

T-3 : pork treated with mixture of medicinal plant(Zizyphus
jujuba Miller, Cornus officinalis Siebold et Zuccarini,
Salvia miltiorrhiza Bunge, Prunella vulgaris Linne var. li-
lacina Nakai, Inula Japonica Thunberg, Agastache rugosa
O. Kuntze, Acanthopanax sessiliflorum Seeman)

oz 4

I EKE polypropylene bagol Z+ 300 g& && F ¥
7] 2R3 YA T (4+1°C)o) A 158 Tt AZ3AA 3
d HFog ASE F3to FFWSE SR

At &3

¥ A8 3 gol benzene-ethanol(l:l, v/v)§o=
100 miZ 4 & 44 dE £48 AE2 AH-SAY. o
o]} 10 mlo] phenolphthaleine ZJA]F& 1~2-8 Hojx
@ & 01 N KOH-ethanol €02 HA3ch.

TBARS(Thiobarbituric acid reactive substances)
Hat

vt g AE 5 goll BHT 50 plo} 554 15 mlE 718 &
2 ml thiobarbituric acid(TBA)/ trichloroacetic acid(TCA) &
e o] 3] EFT by 0°C &L FRA 158
b dAg 3 YZhA A 3,000xgol A 1087 AR AlH
o ARG AFNS Fpdte] BFFEAZ 531 nmd)
M EBEE ZASGTE old FF=E TBA o2 HA3)
11, TEP(1,1,33-tetraethoxypropane) ¥& 549 ¥F HAHF
el olsted st

XuhAt =8 2o

FIES AP &2 Blighe} Dyery[2]o] whe} A &3}
gon chloroform : methanol(2:1, viv) %22 &3 o
& 3BF:+-MeOH 2902 | d o 2B|28AA 7hAaaZnt
£ 5 (Hewlett Packard 5890 11, USA)Z 4353t o
o) Z+dL Ultra 2 (Crosslinked 5% PH ME Siloxane, 25x
0.32 mmx0.52 pm film thickness)& ©]-§3l%. 2w 300°CE
ZA 9 flame ionization Z&7|E AME-3QT FUT 2%
= 20°CE a3 2d L= 160°C(1 min)o) A 190°C74A)
23 5°CH 52 A7t 20°CAAE £F 3°CH, o] F
250°CHEe dASA &58 #FAAIZAC. Split ratio=
10012 3o AA7PAE 14 ml/ming] £ 8 {28
Rt

Y AHIES H

Fg2HEL Folch 5[8]9 Wi wa} AFHch £
g e S 5 g HH3k WF EEEEE So-choles-
testan 1 mlE Y& & chloroform : methanol(2:1, v/v)&%t
S o] g3t F AAE FE3AAY AEFEES 75
Na;S0. 0.2 &A1 § ZAstste §ujE A A3sta, KOH-
ethanol §-94(KOH 33% : ethanol = 6 : 94)2.2 H3}3 &
Z385 9 hexaneE 247 2 ml® A8 2 7}3lY hexaneZ &
3| 7123 2 vl E 2 9 (Hewlett Packard 5890 II, USA)2
A gon, BAZ1AL Table 29t 2t}



Table 2. Condition of gas chromatography for analysis of

cholesterol

Parameters Condition
Instrument Hewlett Packard 5890 seriesTT GC
Detecter Flame Ionization Detecter

SAC™.5 Fused silica capillary column 30 m
Column . .
x0.25 mmx0.25 pm film thickness

Injecter Temp. 280°C
Detecter Temp. 300°C
Split ratio 100:1
Carrier gas Helium
Flow rate 6 ml/min
Chart speed 0.5 cm/min

B 24F0) B FAESY YFAFAQ) 3 2
7o) WskE BAG AT Table 39 2. AA77h0] 7
A

FE+E Whe F93 02 Frtshe AFS Yshge
], Y& S(control)oll A 4H7}¢] Wale= AR x7)9) 0.5:0.06
mg KOH/100 go]l=tl A 159 o] F & 0.8:0.05 mg
KOH/100 go.2 ok 1.68] Z71at3ch geka) 248 o] H7}
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97 @& FdHT-0& A% 27] 0.7:0.06 mg KOH/100
gl A A% 159 0] F 16:0.10 mg KOH/lOO go. 2 oF 234
A= F7HEAoW, FobAl 2AES A BH(T-1~3)e
A Z7)7ke] ABRES5E A7t 274t o T-070) vl§)

XNE frodeg it

FA5d 8 279 D FAIJAE Hotskd A
23 AR7|zol AHGTE BA Y At #5 2L T
of @Al FugEo] AHHGoY, FAFAE HHG
o2 g YAZFE o APt Biusol A
[21]. & HABANE vp@AA 2 BE FdKolA A7z
9 Ao gt At A5 B 5 AN, FFAE F
oA AR Fo)d that Zase] kAl R
g % A4 &I Astd A2 ASET WHY
H=dgE 2 ERxolE 53 & B0 FUkE A
A7k} geol Astatke Bal[18ldl ostd 4719 4382
oM e £4Z HFH(T-1)elA A7ke) F74E0] A
AR AT ZAE FHE FEA A2 Fol8d 7198
Ao FARHT

TBARSY| &2 Hs}
PAEGS A23bd 4£°CoA) 1597 AAsEM A8 4
3l =& TBARSE 343 A3} Table 49} Zoh. A% 2

Table 3. Changes in acid value of the seasoning pork treated with medicinal plants mixture during the storage at 4°C

(mg KOH/100 g)

Storage period Treatment’
{days) Control T-0 T-1 T2 T-3

0 0.5:0.06™ 0.7+0.06°* 0.7£0.01° 0.6:0.06"* 0.7+0.01°
3 0.6:0.06™ 0.8+0.00°4 0.70.00° 0.7£0.00°* 0.70.02°*
6 0.6+0.02°° 0.8+0.05® 0.8+0.05"® 0.8+0.05° 0.7+0.05**
9 0.7+0.13® 1.20.05°€ 0.9+0.06™ 0.90.06™ 1.0£0.00
12 0.8+0.00° 1.4:0.00° 0.9£0.05 1.1£0.00° 1.240.00%
15 0.8:0.05° 1.6+0.10°% 1.0£0.00° 1.2:0.06 1.310.05%°°

‘See the legend of Table 1.

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

"Means with different superscripts in the same row significantly difference(p <0.05).

Table 4. Changes in TBARS of the seasoning pork treated with medicinal plants mixture during the storage at 4°C  (MA mg/kg)

Storage period Treatment’
(days) Control T-0 T-1 T-2 T-3

0 0.15:0.03** 0.13+0.03** 0.1320.01°* 0.1420.01°* 0.1420.01*
3 0.17+0.01%* 0.17+0.01° 0.14:0.01** 0.1520.02° 0.17+0.02%®
6 0.21:0.01>® 0.22+0.01 0.19+0,01°® 0.2020.02°® 0.200.01°
9 0.2420,02C 0.26+0.01"° 0212002 0.22+0.02° 0.23+0.02°
12 0.25:0.01°¢ 0.29+0.01¢ 0.25£0.01° 0.26+0.01° 0.27+0.02°F
15 0.31:0.01° 0.35+0.01% 0.27:0.02°° 0.28+0.02° 0.30+0.01%F

*See the legend of Table 1.

*"™Means with different superscripts in the same column significantly difference(p <0.05).
“*Means with different superscripts in the same row significantly difference(p <0.05).
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7]ol ¥ %% 9] malonaldehyde 332 0.15:+0.03 MA mg/kg
o]ott AF 159 o]Fe)E 0.31:0.01 MA mg/kgo & %
ZF AT A% 1596 4'E 5 9] malonaldehyde 32 3
A ZAE FA7ZET-0)01 A 0.35:0.01 MA mg/kgo| L.
o, A ZAE H7ME(T-1, 2 2 A E 027~03 MA
mg/kge] BAZ Tk 2AHEL H715Ho.Z M malonalde-
hyde §&F& foHoz 74d9aY.

TBARSE SAIE 79 Aol AE A9 A543 44

2 AARES #Ad ol §ETH22. A Aske
ABE oplEH, A2 A7 AY T 7L
Az ol o8 A adel st fE71E F4A
A8 fEl7le oo Ajd 95t A3 AR E
AR 2N PA), Bte] wish S4B 44 F %
A8A7| 2 2[3] TBARSS] £4& SAFS 5
FRBAZL A

o] 8% TAAARY] AxXA FAREZR vt
R 15FE NG A AN 9%

O:

Table 5. Changes in fatty acid of the seasoning pork treated with medicinal plants mixture during the storage at 4°C

S HA7IE oA AR doked, 8% F9 dAsdgES
ZAEAY st g r|dE A RuEa o
[10]. AEFdog 4N E5& F71EF3}A 0°CollA
327+ A#3% A3 TBARS 3o 085~1.02 MA mg/kgo 2
et & AA9) AR B 220 R QP
RIs QIoH12]. & 3 obd A qs]e) Z2Zerg 3
7tske] 2235 g A3, Ag¥daz ke
AT Fdazd PAE A7l2E vind A5 AR
#7}2 als}e] TBARS z+& ok 0.01~0.02 MA mg/kg A=
wvoton, shteldAze] T2 EYsst AvtE AY 7
bzl ¥18) TBARSZEE oF 0.05 MA mg/kg 45 WA Ue
o Biso] JIT13]. K 7| ENE A7 F
Z AZSAE W IEAS U 4 A Hg
TBARS 3hFo] wgkon, 71E4 Y 37t w57t 371845
TBARS 3#& t& Z2dua g Bk IvH24]. o4
RuEd & 43495 £33 & o I 2 E U
(T-1, 2 3 3)9lA TBARS #o] @A A3dd Ax A
e gty EFYEd Ao Alsdn

cE =
== 5

(%)

Storage

Fatty acid composition

period (days) ROt T T 160 180 SFA 161 181 182  UFA UFA/SFA Total
C 143 2482 1318 3943 302 492 1263 6057 154 100

-0 129 2569 1246 3944 285 4487 1284 6056 154 100

0 T1 115 2341 1341 3797 269 4602 1332 6203 163 100
T-2 156 2477 1230 3863 325 4841 971 6137 159 100

T-3 152 2450 1259 3870 313 4741 1076 6130 158 100

C 142 2514 1276 3932 315 4637 1116 6068 154 100

T-0 145 2495 1288 3928 298 4573 1201 6072 155 100

3 T1 142 2364 1276 378 314 4622 128 6218 164 100
T-2 142 238 1323 385 292 4590 1265 6147 160 100

-3 157 2418 1279 3854 310 4646 1190 6146 159 100

C 168 2491 1144 3803 355 4637 1205 6197 163 100

-0 112 2602 1159 3873 218 4075 1834 6127 158 100

6 T1 134 2506 1123 3763 233 4102 1902 6237 166 100
T-2 155 2517 1127 3799 306 4459 1436 6201 163 100

T3 169 2469 1106 3744 345 4801 1110 6256 167 100

C 161 2504 1197 3862 330 4527 1281 6138 159 100

T-0 138 2443 125 3833 292 4551 1324 6L67 161 100

9 T1 138 2393 1237 3768 298 4647 1287 6232 165 100
T-2 162 2425 1224 3811 319 4509 1361 6189 162 100

-3 147 2331 1276 3754 307 4647 1292 6246 166 100

C 148 2445 128 3875 317 4513 1295 6125 158 100

T-0 159 2431 1284 3874 310 4676 1140 6126 158 100

12 T-1 147 2406 1250 3803 310 4599 1288 6197 163 100
T-2 156 2468 1259 3883 313 4656 1148 6117 158 100

T3 153 2412 1234 3799 290 445 1459 6201 163 100

C 144 2613 1211 3968 327 4465 1240 6032 152 100

T-0 152 2581 1192 3925 311 4436 1328 6075 155 100

15 T1 138 2477 1232 3847 304 4501 1348 6153 160 100
T2 171 2533 1224 3928 316 4535 1221 6072 155 100

T3 174 2404 1240 3818 327 4751 1104 618 162 100

‘See the legend of Table 1.



f“}%kxﬂ ZAEE A 959 BF A% F AR 7]
2435 dile Table 59)

WE}LH"":} A & 6%0] FAHHN e, T3 At
& palmitic acid(Ciso)7} 7} Bo} 855 0] glgon, &
X3t AAkE oleic acid(Cisr)9] ko] 717 Eo} RE A
oA 4075~4841%) WG o AFEe FF 3}
ol AAth 53 AF x7) 4547 YIS Auka =
Aol oA FgRtol7} QIlo, AR7zto] AojRe) w
2 BX3 Auate] o] ozt Frhsitirl A% 99 o
Fole AAHE %02 Yelgth ddSo kA 24
Eo] 3 % BHT1~-3)o ) B33t Aupake] gaZe
485 FoHA 2HE FAHNAHT-00) vlgA i F
At

ZA A gt B3 Auate) vl YE S04 A
2 27] 1540154, A% 717 B3t A2t 27ttt AR
15 o] Fd& 1522 OA ZaHe Aot FdS o
Avole A% 27] 154~1.639) Wggen, A% 159 o
Fo 155~1.622 553} fAH Aol QAet. goka) 24
=] H7te AHT-1~3)el e Z -7} F(T-0)9) H3A E}*
b Eshon, 53] T-1 Ad A T gigt &
3t ARk Bz} b E9k

Pikul S[20]& FE9 ZFoA trE L3 Aare] 3
Fol T&FE Aol ¥uha B g vl Uk wely
€ 49 a7e M Exg Aute] §F 2+ E oleic acid B
linoleic acid®] 4ts}o] <3t Gl Ao g Wz} Lai 5
[16]2- rosemaryE #7}8le] e ©317) nuggettS Wi H
UM AR 29| W E AR A3 A7 A
Ftol whep 2upabe] gaFol obzt Ao, 9889 A
+ rosemary F7}tel] wis) 2 At ko] Mz A hasta,
53] Cisa, Ciso, Ciss Z]H”‘}Q] a7 FEHAA Jehde
o, olf A REAES HISES At dEe) Bavt
A ATy B g ‘3} At
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kA FEE H7F PAESY AR B FH2H
#= Table 63 2t} A 27]9)
Y28 FFE 886+1.05~89.8+1.29 mg/100 go) ¥l
2 A7 X}°l7} A9 ARen, A% 717k A
ozt Jxp AEAT A 2714 vlE) 159 A § Z9
2HE T Y8 KA 56% 2Adgon, A 24
E FRAMF(T-0)0 A= 21.5%, A 2AE HVtEAMe
11.6~150% A= ZAste] A AL HA7tE Sy
HE9 Asle e 745 HATS AU 4 YA &
A ZAEY HUto wE FHAHEY BAAe A%
Z718%e A% 6% o|FFH, 53 AR 15U FA A
FAE B
=59 A% F ZH2HEY FF vl Bdso E5
5’8011' OYs TER 2UF FE2ES JEY AREA
& W iz B FE2uE o] FAFGre By
[15]7} Aoy, FdeEF RS Hrhstd AASH
S o 279 HYFel FY28E FFol KFHA A
o7} fIittx ¢ Ru& QT3] &, AANE F9 F
2HE2 dutF oz FFYLHE ¢ 1% J27) A3E
2 HAT A Adslxdo] RoHE F FH2HE%
oF 70% A=7tA AtgtEtin RA7]E e B A3 A
AR z7)de FH2HEY o F93< 2ol7} ol
7t AR71zEe] e & 1 Frako] Zagh AL F¥
2HE9 gt 7]R18kE AeE A3 & 4 Yok
A7A o]FolA B 754 =5 #dy dFELe
4 4% A4 Asd A7t HAE AASFoEA
4 29 b BE =% F FH2HEY IF w3l
Hysta vk oY JFES AHRY YT 355
A7t Fold B9[15], &F 93t FAE[23)], 5} B E
14]0] Fold %A FH2HE FFo| txFd 13t
o gl oje A7E AE Fo R Ity -0
710¥ga ¢4 A Utk o5 A 43 249 bda

l

m[o t N i

—~—

Table 6. Changes in cholesterol content of the seasoning pork treated with medicinal plants mixture during the storage at 4°C

(mg/100 g)
Storage period Treatment’
(days) Control T-0 T-1 T2 T3
0 89.2+0,38" 89.8+1.21°F 88.9:0.87°C 88.6+1.05" 89.8+1.29
3 88.511.68°P 85.30.26° 88.0:1.18" 85.5+2.65°C 89.4+1.35°
6 88.2+0.56%C 80.7+0.82°° 86.2+1.17°5¢ 83.1+0.35" 87.3+0.44°4C
9 87.5+2.39°¢ 78.3+0,55°¢ 84.0+3.42%° 80.4+1.10°" 84.1+1,29%F
12 85.3£0.55°48 7444213 80.2+1.55% 77.2+1.00* 823+1.96™®
15 84,242 04 70.5+1.48% 78.6+2.48" 75.3+1.14% 78.2£2.06™

: See the legend of Table 1.

A"Means with different superscripts in the same column significantly difference(p <0.05).
**Means with different superscripts in the same row significantly difference(p (0.05).
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X}°l7} Aoy =L A L AR F F oF
3 R4 97 2ge ErruEte AL 18 u:‘ﬂ A
o ARolA Y 2HE AT EY FH2HE A
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& 2749 HHE(T-2)

i}, g, 2719 e
I 4°Col A 1597 ‘%4%”1

}%1‘:} A% zx719 4

i
N
=
r; S
E =1°
l-> o
nz;
i
o
l' Y
JPI

(T-3)% 1%4*4
s A4 —‘:H 'ﬂﬁ}-a 24
4 9] TBARS 32 0.15:0.03 MA mg/kgd© A o), xw 15
d ojFde A ZHE FHAT-0)A 035+0.01
MA mg/kgo|Q.0.H, 3o ZAE A7MR(T-1, 2 2 3)o)A
= 0.27~0.3 MA mg/kge] "2 T-0F9) vlste] H93 e
B 92 JoE AFHUG A 27) 4B &Y g8
A 244 gFAtel7 figen, AZr)zte] oy
of wet X3} Agate] FFo] ozt Frlsitzt A% 99
olFde Zade Ao Jegth AF 279 Fyx
HE 2 AFTY Zol7t AY e, A% 71zt
Ao w2} HA AU A 2HES FIEHA ?%
< FEKT0AMe AF 1594 FH2HE TF
705+1.48 mg/100 go 2 7}A worom goka) ZHES Xd
MM e EHAHEY FFe ZAdFoY T0F By
€ 7R 52 FFoUnt B 4¥9 A $dsd
oA 2420 FHHEEN EXg APt 2 F2H
& FY FaZo] FHol FEESKY Az QoM FFA
ZAEY %47}% FEESY 294 R V15H EAY ¢
< 71T F S Ao g wddHg.
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