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Quality and Sensory Score of Ground Pork Meats on the Addltlon of Pork Fat, Olive Oil and
Soybean Qil. Kyung Sook Park, Kyung Soo Lee', Dong Hwa Youn’, In Chul Jung®, Hyun Suk Park’,
Yoon Hee Moon’ and Jong Beom Yang'. Dept. of Skin Care, Daegu Technical College, Daegu 704—721 Korea,
'Div. of Hotel Culinary Art and Nutrition, Daegu Technical College, Daegu 704-721, Kores, Dw of Food,
Beverage and Culinary Art, Youngnam College of Science and Technology, Daegu 705- 703 Kores, *Division of
Food Beverage and Culinary Arts, Daegu Technical College, Daegu 704-721, Koreu *Dept. of Food Cooking
Service Management, Daegu Haany University, Gyeongbuk 712-715, Korea, *Dept. of Food Science and
Technology, Kyungsung University, Busan 608-736, Korea, ®Dept. of Food Science and Biotechnology, Dongnam
Health College, Gyunggi 440-714, Korea — This study was carried out to investigate the effects of addi-
tion of pork fat, olive oil and soybean oil on the quality and sensory of ground pork meat. The sam-
ples consisted of the ground pork meat containing 20% pork fat (GP-P), 20% olive oil (GP-O), and
20% soybean oil (GP-S). The chemical composition, surface color, fatty acid composition, water hold-
ing capacity, pH, VBN content and TBARS value were determined for the ground pork meat as the
quality characteristics, and the sensory score were also evaluated. The moisture, crude protein, crude
fat and crude ash content were not different among the GP-P, GP-O and GP-S. The L’ (lightness), a
(redness) and b’ (yellowness) of GP-P were higher than those of the GP-O and GP-S (p<0.05). Palmitic
acid was the most abundant among saturated fatty acids, and palmitic acid content of GP-P (24.384%)
was higher than that of the GP-O (15.611%) and GP-S (14423%). In case of unsaturated fatty acids,
oleic acid of GP-P (43.773%) and GP-O (65.040%) were the highest, linoleic acid for GP-S (40.762) was
the highest. The water holding capacity of GP-P was higher than that of the GP-O and GP-S, the pH
of GP-S was higher than that of the GP-P and GP-O, and the VBN content and TBARS value of GP-P
was higher than that of the GP-O and GP-5 (p<0.05). The raw color of GP-O and GP-S were higher
than that of the GP-P (p<0.05), however the raw aroma was not different among the samples. In case
of roasted ground pork meat, the aroma was not different among the samples, the taste, texture and
palatability or GP-S were the highest among the samples, and the juiciness of GP-O and GP-5 were
higher than that of the GP-P (p<0.05).
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Table 1. Fomulation of ground pork meat (%)
. Ground pork meat
Materials o PP )
Pork meat 73 73 73
Pork fat 20 - -
Olive oil - 20 -
Soybean oil - - 20
Sodium chloride 2 2 2
Water 5 5 5

YGround pork meat containing pork fat
IGround pork meat containing olive oil
IGround pork meat containing soybean oil
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mm, 57 15 mm, %7 80 g¢} Yejz Az 127
20T YELAA 302 B SR AL 4T WA
A uAT AST T AR

==

5o duHEL AFTANIA E3td EAstHe
d, $8& AtE Az, 28922 semi-micro Kjeldahi
¥, 242 Soxhlet &4, 2322 A oz &

B4 gz 238 WAt (Chromameter CR-200b,
Minolta Camera Co., Japan)& ©]-8-3}4] L’(fg ), a'(zi&ll )
2 BTtz yehglen, ol 414 93 o
g E2 WA L, a, bzt 77 989, 6.1, 7401tk

I
0x

LS,

A 24 AAE Folch SP9) wyez 2331,
14% BFsmethanol §90 2 methylationA]7]l ZAS& gas
chromatography (SRI 8610C, USA)Z #2413} %t} o] mf A}
249 492 Quadrex (30 mx0.25 mm LD, 0.25 ym film
thickness)& ©]-£-3}9] injector temp. 250°C, detector temp.
270°C, split ratio 1:208] ZAA B35 )

By

2459 R48e Hofmann $[12]9] ¥ wel €A
Aole oA 717k AAE AAA Aol N85 03 g &2l%
1 planimeter (X-plan, Ushikata 360d1I, Japan)Z && o3}
Aol et £ BHE FiI, 9 FVHE 9
WA Z 1 o Z HAEArh

pH

59 pH 32 t)7]- &2 oA pH 4003} 7.00 buffer
2 BAY HgAFo] 22H pH meter(ATI Orion 370,
USA)E olg3iel #2138 A% A7 2o} 23343
122

2|24 HII1Z24(VBN) &2k Y X4 AZ(TBARS) 2

259 VBN (volatile basic nitrogen) 3t#& &34
(1910 Z3te] d@tHed, A7 2 gl FFFY 20%
perchloric acidE @31 g@3A171 F 3,000 rpmo] A A&
23l dojzl A4S 50% KoCOs9t 87 Conway unite]
A g, o= 10% BAFSFAE 74 $ 37ToA
80% £t WA @ Th$ 001 N HAZ F3shel Fahglet. 1
#] 31 TBARS (2-thiobarbituric acid reactive substances) zt-&
A& 2 g& perchloric acid 18 mL 2 BHT 50 pL$} 57 &
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Asti ogaste] do]A o}E 2 mLo 2-thiobarbituric
acid A ¢} 2 mlE 7}eka 531 nmoj A EFEE SA s
ed 38 A8 kg 7 ¥3-E mg malonaldehydeZ A 4H3}
AtHel.

Jlsy 9 EAHAE

A5 715482 7HE A A&7 7HE S5 st A
saedl, A5 427 )4 dete A 18
7FE 42200 7HE o AolA A% FHXEI 75T
7t H=5 shdste] @7, 3, 237, gEd B AAHA 7)
S tisie] 7V B AS 12 A, A1 h S
302 At €93 AR ARG 23
o)7 Aze] g 5L SPSS program[33]S ©]-€-8}4 Duncan’s
multiple range testZ 5% FFAM FJA4E A AT

R
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HASAL o8& BHEE AT do AAAELE 3
7}% GP-P, 2] B$E 719 GP-O 132 F4E 37
3t GP8¢] 3, 24, &XM 9 =3 ES S 27
L Table 28} 2t} S22 GP-P, GP-O 2 GP-S7} #t
64.83, 6512 2 65.17% QL ZHA FFe 747k 1836,
1823 2 18.19%gow, ZA e bz} 14.68, 1454 &
1453%9ch 222 238 ke 74z 213, 211 € 211%
Aed, B4 A EF7F i e 9
< AR gt SAFA FHE AWe 237 4FA
5o 9FE nA L, FEE NERE, B, S/ T &
& U)X Ao AA A1) SAFY dHHEY
Aol 9 #Hrbge zolo) 7198ty HE[32] & AT
o o]48 ANEEY AR Zol7t fle AL AxA F
A3 219 488E o] &3AT, A/HE AW Y Yol
Zot7] Mo fadh olgd Axes AgS 20% 7t
3ta, B8 5% H7bstd Azd E% pattyd] FEIZO|
63.9~650%, ZgWA Fheko] 181~18.7%, ZAL ol
14.6~151% 18)3 %3)% §tFo] 21~23%2HE Jung F[13]
o A%} A

Table 2. Chemical composition of ground pork meat

Ground pork meat

Items

GP-P" GP-0? GP-S?
Moisture(%) 64.83:0.73%  6512:0.68 65171059
Crude protein(%) 18361037  1823:043  18.19:0.42
Crude fat(%) 14684035 1454024 14531029
Crude ash(%) 213015 211014 2112015

"Same as in Table 1, “MeantStandard- deviation(n=3).

ENKO| oMz

AR, LB g 2 FRE 47 Hrken Axg #
%o XAMZL Table 37 2t} HEE Yehje Lgte
GP-P, GP-O ¥ GP-S7} 712} 64.12, 56.96 2 56.000.2 =)#]
A8+e #H7+e GP-P7} GP-O @ GP-SRT} #9314 &qte
7 (p<0.05), GP-O ¥ GP-S Atolell= BAF frolido] AN
. AAgE Y& a'gke GP-P, GP-O 2 GP-Sy} z+z}
1.80, 058 2 12622 GP-P7} 7}3 31, GP-O7} 748 w3k
THp<0.05). 283 FNEE JehlE b'he GP-P, GP-O
5 GP-S7} z}z} 1518, 12.96 € 12822 GP-P7} 7} &5t
1 (p<0.05), GP-O % GP-S Abolel 93 A}o]E Ho|A|
ottt SAIES MZe AR Fof &35 AF e 7}
5% 29 F9 dhjeln, 4ZAd e o8 850 I
&S WA "ok 2 FoA ofARdold AR 2e
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FAAE Arhg AR GAA G JAXLQ SB
9 U549 Aolz skl 47 Ael} Qe Ao
wzted. agx 484 Aol $42 tannin27), chlor-
ophyll[2], carotencid[10] ¥% F&/4 A& A7k B85
A72g nes) e 2908 A4S A0 S,

EMRO| X[t EH

FAF F9 APt THE AR, UFA, Fl T A5
Aol 9L nAA =, 1 olfE §30 th27] "W
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Table 3. Surface color of ground pork meat

Ground pork meat

Surface color

GP-P! GP-0? GP-§”
L 64.12:1.72% 5696+1.19°  56.00+1.03°
a 180041  058:020°  1.26+0.71*°
b 1518+1.13" 12.96:095° 12.82+1.01°

38ame as in Table 1., “Mean+Standard deviation(n=5).
* ®Values with different superscripts in the same row are sig-
nificantly different at p<0.05



$Ho] wolAm 71dT A% SAlF FgS wA39]
B9 AW 24 A3 Table 40 Yepfigich 713
Zol SE EsiAte HrkE AR S #ARC]
TZE EAK0A palmitic acido] 31, HAAFE H7H B4
4(GP-P)2 24384%2 % BH(GP-0) ¥ UF/(GP-5)E
A7ke EAKY 72t 15611 2 14423% Kk 7 o8HA £
A& AHp<0.05). 1)1 7HF wol FFd EXAF
& GP-P ¥ GP-0¢] A% oleic acid® Z}zt 43773 2
65.040%7F FF&Ho] Yo, GPSE linoleic acidzb
40762% 2 743 £tk 53] 55 H7HE B452 ole-
ic acid= 30.541%7} &85 0] A1, n=34] 24+ lino-
lenic acid 4.798%7} =0l M AR A Lo &2
HHE 71 B45H §9H 2olE B ATHp<0.05). 18]
1 EFA A 2o GP-P, GP-O 2 GP-S7} 2+7} 38,058,
22300 @ 22.113%2 GP-Pe] Z3Auat o] GP-O 9@
GPSEY #3IA w=%ohp<0.05). EXIFALL FF2
GP-P, GP-O 9 GP-S7} 7}7} 61.942, 77.700 & 77.887%%
GP-P7} GP-O @ GP-SHT} §-o]3}A] wotth(p<0.05). Eg
A5A e ko GP-S7} 45.753% & GP-P9] 13.845% 2
GP-09] 10419% 2t} o3t & B4E RATHp<0.05).

HA A fAY At 249 dG Ba F 2spAE
Are w8 ugl 2F4 2ot AA T palmitic acid7}

Table 4. Fatty acids of ground pork meat (%)

Ground pork meat

Fatty acids
v GP-PY GP-0? Gps?

Myristic acid Cuo 1520%40.075  0.448°+0.049  0.481°+0.064
Pentadecanoic acid Ciso  0.123+0.009 - -

Pentadecenoic acid Cis1 0.090+0.003 - -

Palmitic acid Ciso 24.384°+0817 15.611°40.763 14.423°:0.944
Palmitoleic acid Cigr ~ 2.252°:0.101 1.418°:0.073  0.798°+0.092
Magaric acid Cizo 0531°20.022  0.174°:0.012  0.189"+0.009
Magaroleic acid Crzs 0.448°:0042  0.197°:0.018  0.155°+0.043
Stearic acid Cgo 11342°:1.092  5631°:0.948  6.409°+1.231
Oleic acid Cigq 43.773°41973  65.040°+2.018 30.541°+1.192
Linoleic acid Cisz 12.978°41.109  9.714°10.964 40.762°+1.487
Linolenic acid Cigs 0573°:0.021  0552°:0.020  4.798%0.036
Arachidic acid Cyo 0.158°:0.008 0.345°:0.011  0.309°+0.029
Eicosenoic acid Cpq  0950°:0.064 0470°:0.029 0.452°:0.018
Ficosadienoic acid Cpa  0494°:0.021  0.156°:0.028  0.188"+0.031
Eicosatrienoic acid o3 0.090+0.003 - -

Arachidonic acid Cyps  0294°:0009 0.153°:0.004  0.193°+0.003
Behenic acid Czq - 0.091°+0.002  0.302*£0.007

Saturated fatty acid ~ 38.058'+2517 22300°3.165 22113%+2.932
Unsaturated fatty acid 61.942°+2.177 77.700°+1.987 77.887°13.153
Essential fatty acid ~ 13.845°+1.135 10.419°+1.465 45.753*+2.853
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FHog 420%2 71 goH, EXIFAYAL oleic acid
2 4574%9) Aeg nugn JYrisl] LHHfE T3A
2} Z palmitic acid7} 9~11%, EE8A B4 F X ole-
ic acid7} 71~82% 2 7} o212 &4 ot 28z o
Sl 718 wol df-=ol e XA S palmitic acid
2 ok 15%0|H, B A A linoleic acid7} of 48% 2 7}
2 gA gFFe A9e BXSAWNL F n=34 AWt
ol linolenic acid7} 2] 2 %H0.8%), 27 H-5(0.5~0.9%) K.t}
433 B 37%7F FrE o ATHIBIL sttt whetA 2
A3 A GP-P, GP-O ¥ GP-S9] ¥3=|ual £ palmitic
acid7b 74 @1, EZAEA FAA GPP 2 GP-Oc
oleic acid7} Zo] #g5o] 3ow, GP-St= linoleic acid’}
74 gol $fE0o] slde A o] dFAE] B
g At 249 Ans} AR 1HEE §AFY A
A 248 Avkste FA9 /7T S A e e o
F Ao, o] AL A F EXAWAY TS w4
A7 A AFE A F Y1, B AL 2A4E
WA 71548E FINE F e AE gt

EM]9 23 pH, VBN &2 U TBARS 2t

459 B4, pH, VBN 3% ¥ TBARS & 43d%
A1 Table 59 20}, #4159 B4HL GP-P, GPO ¥
GP-S7} 7zt 9423, 6671 2 6741%% GP-P7} GP-O 2
GP-SET} #9314 =4th(p<0.05). B58L pH A3}, A%
T 53 2 2AdAM g¥do] WAE ] QoA Hu
[1430], 259 7t S94F dde S3=r} Uty
o] 3HE=u[26], ol AL &3lE LR B Ao $A)
Fo $Hrd £ TR vdede @4t a8y B
ATFAN FEA AES FA7he GP-PY] R4Eo] 84 A
W& A7he GP-O 2 GPSe] e 2 e 584
Aol g o] & Awate] B, AEA A= §H]
o Aubato] wol s o] glojA veld Axz Alg g

2259 pHE= GP-P, GP-O 2 GP-S7} 27} 6.05, 6.01 &
6112 GPS7} 71 wshon, Bl Rayes o s}
£ VBN &2 2z} 1083, 7.50 2 7.67 mg/100 g2 GP-P

Table 5. Water holding capacity, pH, VBN and TBARS of
ground pork meat

Ground pork meat
Gp-pY GP-0” Gps?
Water holding capacity (%) 94.23:3.52% 66.71+2.73° 67.41£2.15°
pH 6.05:002°  6.01:0.02° 6.11:0.02°
VBN (mng/100 g) 10.83+121°  7.50+1.08° 7.67+1.19°
TBARS (mg MA/kg) 0.72:0.02*  029:0.02° 033:0.01°

Items

"9%me as in Table 1, Mean+Standard deviation(n=3).
““Values with different superscripts in the same row are significantly
different at p<0.05

Same as in Table 1., “Mean+Standard deviation(n=3).
* "Values with different superscripts in the same row are sig-
nificantly different at p<0.05
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7b 7V & A EoIATHp<0.05). 221 A A YRS
werste TBARS e 224 Auel 23] 84(GP-0) 2 o
= 4(GPS)E A7te B0l 247} 029 2 033 mg MA/
kgo 2 SR AL #A7}e GPPY) 0.72 mg MA/kgHTh &
oA E ek (p<0.05). WM EHKg A2 dof Hrtst
= #)uke] £87} pH, VBN 3% 2 TBARS gto] 32 ol
A A ¢ F Udth & 979 /T—:‘_’er HAAYE H7re
GP-Pe] VBN &3 TBARSZE O] 1, 4 &4 A& A7t
3 GP-O 2 GP-S7} e 7L &EIH °[7]9Jr o Ff 1o &
8 phenol 332 B tocopherole] a4 23 &
Wy B JAle gAasiarg-o] Q1 o2 wddn

= L ks

A5 A% 2 7HESd ] EAHeR Vs
4% ZAFtR 1 Z3tE Table 60 Vel 459 2

Ao 27 BH(GP-O) 2 FR(GPS)E H7He 24

°l ﬂWl J(GP P) & zsm 2SR fol3 58

Vg S48, g o2 GP-O7t -4
%27+ GP-S7} GP-P 2 GP-OR.T} §9
3t —?—-’{‘—o}ﬂiﬁ}(p<0 05). 18} 1 &AL GP-O 2 GP-S7H
GPPEUT $g8tgom, AAA 7154 GPS>GP-0>
GP-P9] &0 $5514tHp<0.05). melA AEA A &
3, dFRE A7 2459 71540 43S ¢ F A
Atk
olde] Astol A B SAE L A2 wjo] FEQ AW
£ gAste A24 Auel g H U HFEFE H7EE
Aupate] B¥stE g Folx, A4 A VBN st
TBARSHE @A 39, B53 548 F4A717] Wil A
7 Az olax Fdo| $48 EA8Y A=z} bsTd A
o2 #add. a8y 2 BRA9 dFRE vdAE o
de WFEHFS Frlste Aol o £& Aoz wuHY, O

_?_

3

9

o 7}%%94 73% e A5E Al $e9 o0
o, %e GPS7H

i

Table 6. Sensory score of rank-order test in ground pork meat

Ground pork meat

Items
GPP? GP-O? GPS? F-value
Raw | Color 3.0° 12° 12° 15.00
W Aroma 27 1.7 17 2,50
Aroma 2.7 1.8 15 2.90
Taste 28 23° 1.2° 1136
Roast Texture 2.7° 23 1.0° 17.49

Juiciness 3.0° 1.7 13° 1750
Palatability ~ 3.0° 18° 12 3100

Same as in Table 1.
*“Values with different superscripts in the same row are sig-
nificantly different at p<0.05.

& 484 78S &
oy} By Aete Heshks A7t £EF o7
g Aoz Alg

2 9

A7E DAY, SUALG L HFHE A BHE
o 4 2 AEHE AEHI] Aokl HAALE BAR
#8 A7h BAEK(GPO) B o

Z

*

74]5‘1 Tr«]’“"l ATk L (% ) (73*—’15) g b(o
Ag)ge GPP7t GP-O 2 GPSEO #odiA &3t
(p<0.05). 7}¢ @o| & LA WAHE palmitic acidZ A
GP-P(24.384%)7} GP-O(15.611%) % GP-S(14423%)5.0} &
)3} EgheHp<0.05). B shAWAre] A% GP-P(A3.773%)
9 GP-O(65.040%)= oleic acid7} 7F B3ko, GP-Se 1i-
noleic acid(40.762%)7} 7+ 2ol &= AU R4
2 GP-P7} GP-O ¥ GPSEt} :stor, pHe GP-S7F GP-P
2 GP-ORT =3t1, VBN g 2 TBARSFS GP-Pr}
GP-O ¥ GP-SET} {931 & 4th(p<0.05). 7t stA] &
BHES ML GP-O ¥ GP-S7} GP-PRY %4348
WHp<0.05), &71& ARE Abold] TAF Aol gAch
714 BASY A, BFrle AEE Atoldl {3t Aozt
fqew, s, 227 2 AAFHQ 7154 GP-S7} 7P‘
%3} 7 (p<0.05), FEA L GP-O 2 GP-S7} GP-PRT} &
3451 tH(p<0.05).
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