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Quality Characteristics of Ground Pork Meat containing Hot Water Extract
from Dandelion (7araxacum officinale)

Young-Joon Choi, Kyung-Sook Park and In-Chul Jung’f

Division of Hotel Culinary Arts, Daegu Technical University, Daegu 704-721, Korea

ABSTRACT

This study was conducted to investigate the effects of addition of dandelion leaf, root and whole part extract on the quality
and sensory characteristics of ground pork meat. Four types of ground pork were evaluated: 10% ice water added (control),
10% dandelion leaf extract added (DL), 10% dandelion root extract added (DR), and dandelion whole part extract added (DW).
There was no significant difference in L*, b*, VBN content, moisture, protein, fat and ash of raw and cooked ground pork,
cooking yield, water holding capacity, moisture retention, fat retention, reduction in diameter, total free amino acid, taste,
texture, juiciness, or overall acceptability. The total polyphenol content of the control, DL, DR, and DW groups were 2.07,
6.49, 3.85 and 5.77 mg/100 g, respectively. Total phenol content of DL was significantly higher than those of the other samples.
The pH was highest in the control. The TBARS values of the control, DL, DR and DW were 0.52, 0.20, 0.31, and 0.24 mg
MA/Kg, respectively, and TBARS values of the control were significantly higher than those of the other samples. Flavor was
highest in DL. We suggest that dandelion leaf extracts may be a useful ingredient in ground pork to improve color, flavor,

and antioxidant potential.
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o 8§78 547171 Sl5le] AARAL o] 87 AFS] 4
Aol B w2 g 7ol 3 glek WEAE Bl Soh

thdA 2R o2, fejvels UEH(T platycarpum), BR
E2(T. mongolicum), BWEZNT. coreanum), < FNEZ(T.
officinale), YYRVEZN(T. ohwianum), H-2RAFUEZNT. lae-
vigatum) 5-°] A3l ATHMin KC & Jhoo JW 2013). ¥1
Sl #HE3}3HE, sesquiterpene 3}HE,, phytosterol 7, fla-
vonoidF F°] FHrEo] ShelA] ke #fgo] it} 53] &A)
FolAe] dEslgES dikshatgol 91, metmyoglobin
o] P2 AAlst] W72 7§ dA1ZITHHuang B et al 2011).
agla WSl fe9, #7714 e, #7138 R, A
ol dfr ol FF-td LA 7HX = E=THDias MI er al
2014; Williams CA et al 1996). NEH ol g+¥ B2 SAHE
2 rbehzhg, Fats, Fd2-E(Qian L er al 2014), &
5 2H-8(Schiitz K et al 2006), ZF 3 714 (Siméandi B et al
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1. A=

B Ado) ALge AIREYE 2014 5~69 A
A& 9 oA AFste] AE ER gAE Bl T
3 & Ao Algsit) REHE o] B2 S Al ASt, A3
3 & ok 2 mme] l:r_m]i AAste] 50C EFAZ7]NA 24
A 5} 3 |x== <, e 2 A

zdpd FEE 95TAAM AT &
ta, Aol A 2413 W2e § ofatste] AT =52 =
% T 244]3F0] ARG FAFE AT tE 53 edlA
HEgh AW AR 2242 A A AT 4
| == TH57](1S-12S, lishin Machine Co., Korea)E
5 545 3 mmE o, A g7
o] &3ttt =S AZEE 9 AFAE Hl
Lee KS 5(2012)2] W& ¥g3lo] Table 13} 2
o] agﬂc} Z, thZ(control) & H4 =8 68%, A SA
20%, A9 2%, WF 10%E 281 &3ttt 18a DL
(dandelion leaf)2 T2l H71gE W4 thal Mgy o
%% 10%, DR(dandelion root)2 ¥2] &5 10%, 18]l
DW(dande whole part)y= A F9] F2E5E 10%E 715t
Azt Az =52 27 82 mm, T/ 12 mm,
A 100 g2 G T 4+1°Coll A 48417F Bt A7)
% Ao Algstdal, A2 pH, VBN 2 TBARSE 4£1T
AN 72413 Bt A £ Skl

2. = Polyphenol &2t =&

Z2)vs g AOAC H(1975)°l F3le] S8tk =
1004] 8293t A]2-8-9 3 mLel| Folin-Ciocalteu phenol A]<F

RNl HOoFA o} RATHEETE

Table 1. Formulation of ground pork containing dandelion

Ground porkl)

Ingredients

Control DL DR DW
Pork meat 68 68 68 68
Pork back fat 20 20 20 20
Salt 2 2 2 2

Ice water 10 - - -

Dandelion leaf - 10 - -

Dandelion root - - 10 -
Dandelion whole part - - - 10
Total 100 100 100 100

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion root
extract 10%, DW: ground pork with dandelion whole part ex-
tract 10%.

. 3
A A= 2 AM21A|(CR-400, Minolta Camera Co., Japan)E
o]-g-5to], W= (lightness, L), 24 E(redness, a) 2 FAE
(vellowness, b)E =438ttt A 242 95to] AL&H cali-
bration plate®] L', a” % b -2 22t 94.10, —0.01 2 2.289]
Ak

4. pH &3

=59 pHE th7] X0 A pH 4.003} pH 7.00 buffer
2 BA3 fEld=o] §2E pH meter(Orion 370, Thermo
Scientific, USA)E ©|&3}o] pH meterd] Fe]ld=S 24 &
Aol 2ok 2

0| 28 2PH (KFDA 2009).2 22
T 16 mL}F 20% perchlorlc acid 2 mLE 7fﬂ Fiicis
A4 ste] A A@eA o AH ATt 4
mL<} 50% K,CO; 1 mLE Conway unit 2]l a1, WA
£ BESA 1 mLE 718 F 37CelA 808 Bt B
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U3 0.01 N-NaOH=Z Z7g 3 th3 VBN &S 1331t}

6. TBARS &%

TBARS(2-thiobarbituric acid reactive substances)= A& 2
g< perchloric acid 18 mL2} BHT 50 uLE ¢4 WA ske] o
3t o7 2 mLell TBA 2 mLE 718k, 531 nmeollA] 533
=5 =3sle] Uehd 3k A8 kg@ -5 mg malonalde-
hydeZ AlAFe}IthBuege AJ & Aust SD 1978).

Tl 2 529 7] (Tecator kjeltec auto 1030 analyzer, Tecator, Swe-
den)E ©]-8-3t9] semi micro Kjeldahl o2, A" g2
A HWHEA] 7] (Soxtec system 1046, Tecator, Swden)Z ©]-&-3}o]
Soxhlet o2 18|31 %3] 8-S 550Col|A ZH3]spior
259 THKFDA 2009).

8. B3, £ TEERE, NUERE ¥ 2E &
g £8

X3S Hoffman K 5(1982)2] ¥ Hel wke} of1}#] 9]
A& 0.3 g= 22 ¥ 1L, planimeter(X-Plan, Ushikata 360d II,
Japan) = E2] A ZA] 9ol et 0] WAS ot &
o] FHAE o HAo g UF oz Yepfde) &
(cooking yield), =X -f-&(moisture retention), A% E &
(fat retention) 2 273 Z+A~&(reduction in diameter)2 ©}2]
o] 2] o g2 A4k .M (El-Magoli SB et al 1996), E4 =5
9] 7}d& 7k~ 2B #AX|(RFO-900, Rinnai Co., Korea)ell
A AR 227 75T Hes Zhdsisith

Cooked weight (g)
X

Cooking yield(%) = 100

Raw weight (g)

Moisture retention (%) =

Cooking yield (%) x Cooked moisture content (%)
100

Fat retention (%)=

Cooked weight (g) x Cooked fat (%)
Raw weight (g) x Raw fat (%)

Reduction in diameter =

Raw diameter — Cooked diameter

- x100
Raw diameter

eSS B2 54 653

Zl HEelete] Lol S
Bolfa, P& HAES A 75% ethanolZ FZF, &
o dolxl FFHS dolA] Lol FE A A 2t
23510 ethanolS A|ASIATE o17]<f 2
acid(TCA)S 7}5to] ©hwa & A
& 59 TCAE AAT tha thA] fheFste] gl ethyl
ctherE A A3FATE ©] $FES Amberlite IR 120(H+) 7]
7} 2 E 2= (Merck Millipore, Germany)©ll S2}A| 7 o}w]
=2 FFAIR U, 0.2 N lithium citrate buffer (pH 2.2)2
o] ofFstar, op| st AHE A1 7](LKB 4150 Alpha Plus,

Pharmacia, Sweden)2 #3314t} 272 cation exchange

ol
ol
2
&

5% trichloroacetic

column 4151 series 11(200x4.6 mm, Pharmacia, Sweden)& A}
L3513t} o] 573 81ll= methanol : tetrahydrofuran : 0.02 M
sodium acetate buffer(pH 5.9)% A+ 20:2.5:77.5(v:viv), B&
80:2.5:17.5(v:iviv)& 31, =34 338 nm, flow rate 1.5 mL/
min, ZH 2% 40T, FUHF 10 L& ste] B2k thLee HI
et al 2000).

N
1078 9] ¥5 7ol st 574513
o BrhdEe g F0l, 2334, vEA 2 AAFE 7154
o gjste] 7174 Etl(like extremely)E 774, 71 W TH(dis-
like extremely)E 15 0.2 sl 74 7|3H =W o= Hrlst

et

Z}zke] A 33] o] Wy S ek £, SPSS 14.0(statis-
tical package for social science, SPSS Inc, Chicago II., USA)
= AHgSt] BAIA Y a3l oH, Zhzte] Al tiste] Ha
LEFAAE UEhih foly e BARNS 3 7

p<0.05 ==l 4] Duncan’s multiple range testZ A A|3}31 T}

1. & Balols B

A ERS] 5 EelolE FHE Tavle 25} Lok 5 Hels]
= FFge BHES] GA 48L S fske] A4
S5k, B2, YEe QDL), HelDR) D 2] F-4DW)
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Table 2. Total polyphenol compound content of ground
pork containing dandelion

Ground porkl)

Trait
Control DL DR DW
Total
polyphenol  2.07+0.037®  6.49+0.05" 3.85+0.03° 5.77+0.04°
(mg/100 g)

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion
root extract 10%, DW: ground pork with dandelion whole part
extract 10%.

? Mean+standard deviation.

* Means with different superscripts in the same row significantly
differ at p<0.05.

Z 2= flavonoid, stilbene, lignan, tannin 5-°] o™, g4t
§;]_’ 8]-0]— 6}—?— 59] x}g.o] o]‘:_ 7—] o7 ?:_1-3% ;q °]T4(Shahidi
F & Wanasundara PK 1992). R1E2]9] & ZHEL o, ¥
2] 2 AA] Rl 9F 32, 6 2 28 mg/gl. 2 Yol 7 Wol
-950] 9O (Han EK ef al 2010), B T4 WISy F
FES AN BHAESY & FEsE gkl o, AA F
9 2 e co s vepd Aaet dAsk

B =5 W22 AF #er FH F
J3}al, 1 A3} Table 3¢ YJERAITE
L' 67.38~68.21, %S b= 1045~

. Atolef frelgk xfol7b iQict et A A
T2 el E 2 & tixTo] 8.08% 7 wekar, DLO] 9.28
EHES2] 247242 myoglobin®] 3}8H7 A

06]— O}\o]

Table 3. Hunter’s color of ground pork containing dandelion

Ground pork"
Traits
Control DL DR DW
L"  68.1240.62” 67.49+£0.58 68.21%0.74 67.38+0.79
a’ 8.08+0.18°) 9.28+0.24° 8.63+0.20°  9.04+0.36™
b 1045£0.44  10.76+0.71 10.68+0.48  10.82+0.54

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion root
extract 10%, DW: ground pork with dandelion whole part extract
10%.

* Mean:standard deviation.

? Means with different superscripts in the same row significantly
differ at p<0.05.

R i HOoFA o} RATHEETE

Holl Wb LY, a” 2 b9 ko] @@k th(Lindahl G er al
2004). &B|ALEe] ASsleE 722 AR oxymyoglobin
AJejo] 11, ¥l o] Z$-= F 222 metmyoglobin “JENY )
ofm, ol L', a” % b’ Yotk 53] ksl o3& b
2] metmyoglobin®] @782 AWe] 4kskel WA G AATE
U= Aoz I J+=d, Huang B 5(2011)2 B &5
ﬁ%lf}%%—% A7t S A5 Akt 041%]54‘34/\1

=7t 7H"45]5\’1‘3}5—’ Hasilth & dFolA REd F
o] EHZ;ED} e 791*“'04 ‘/}E]"H
ﬁ]r%u]'%o] X] H“}ﬁ}ﬂ
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3. pH, VBN &2t 2! TBARS

=29 pH, VBN 2 TBARSE A EZE o &=
u}oi}q pHL: /\]. = 037]@ %;d_q ‘Gﬂ/ﬂ , VBN © Hn;d
o] Ra F= 18]35 TVARSE A2 9 *&ﬁ}%ﬂ £ vehdith
kA =59 pH, VBN & 3 TBARSES %3},
71 AZE Table 40l JeERAATE 3 =52] pHe thxwto]
54002 71 =k, WEY FEES HUME A2 534~
5372 YZTHT} 2 7Agko)lon 1 oA % DL} DW
7V 7V gskt) A EFEES 4189 pHE ARt
B 37} QlEdH(Ahn JH er al 2007), o] & 2= 39 7]
Ah v € Fol 9&e nIAA vebhd ZaE AErh
B =32 VBN T 9.54~10.25 mghE A BE Alo]d]
frol gk zko] 7} §1ith TBARSE thZo] 0.52 mg MA/kg

Mo
ru ¥

Table 4. pH, VBN content and TBARS of ground pork
containing dandelion

Ground porkl)

Traits
Control DL DR DW
pH 5.40£0.017% 534+0.01° 5.37+0.01° 5.35£0.00°
ngli) 10.25+0.87  9.54+1.04 9.68+0.92 9.71+0.59
0
TBAR
(mg Nf Akg) 0.5240.01*  0.20+£0.02° 0.3120.01° 0.24+0.02°

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion
root extract 10%, DW: ground pork with dandelion whole part
extract 10%.

* Mean:standard deviation.

? Means with different superscripts in the same row significantly
differ at p<0.05.
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o7 7P Eokow, RISY FEES AUF el U
2T 2oE, 1 T4 % DLO| 0.20 mg MA/KgS 2
7H wsith TBARS+= A A4k §]r E221 aldehyde | <] malo-
naldehyde®] A/d &S UEPH o2 X Ho] @o] {8 &

AFe] A ALket A E 2 o] 83kal ITHRaharjo S & Sofos IN
1993). & Aol Z2]d= dido] =& DL, DW, DR ¥
2T O TBARSZ} 9 vehd AL viEdd] d+4

Z2]¥= 38E(Han EK et al 2010)2] 3ksizkgo 7191
i, 1 FollA Ao s gl 7P =71 uiol
DL®] TBARS7} 7} ko)

4, utd =2

s g g By ESe] iR e Table 59 2
o} 7SR g2 BAESY $4(61.04~61.77%), T

(19.94~20.50%), A1"(16.20~16.53%), 3]%-3H2K2.05~2.11%)
& AEE Alolol frelgh Aol 7t gl 7M. EAll=se A
S FEH60.78 ~61.45%), T (20.56~21.03%), AHK(15.87
~16.05%), 3 E3FEH2.09~2.14%)°] A RE Aloldl] 2|3 A}
o7k Tk AMAR FaFo] AIRE Atelol] foldt Hfol 7}
= Az e Hﬂﬁhﬂg x}Ol 7 1a,

8 s Fa
Bl 9L v

TE=

.g_oﬂ 7(47]'01'/«/\2 o‘(l)‘, Ag 5 1:11 7]’% %_,,H%-EI—Q]
& 8%

of Apol7h gleirhs sk YAshe

wEge] B4 54 655
PAES 8, HE, FREAE ATEAE 2 47
Hags 5483, 1 AHE Table 691 JERASITE o]2i%t
ENEL BYELo 2AA EAd S n|At) 8

91.74~92.48%, B8-S 93.85~94.54%, FE-H-4-82 56.14
~56.37%, A HE8-2 90.00~90.86%, 123l A7 s
2 10.94~1121%= A 55 Atold frofgk 2po] 7t gidth &
AFANMY & FES FANT 2, AS A=

= Ao ]_L_(AICSOI'I Carbonell L et al

4 o] o] 4297 2 475

Table 6. Cooking parameter of ground pork containing
dandelion (%)

Ground pork"

Traits
Control DL DR DW

Cooking yield 92.37+2.04” 91.74+1.06 92.48+1.54 92.11+1.59

Water holding o\ 1.1 67 03856105 94.1541.84 94.5442.43
capacity

Moisture

. 56.14+1.09 56.37+£2.13 56.27+1.54 56.2042.36
retention
Fat retention 90.56+2.24 90.00+£2.48 90.86+1.59 90.86+1.14

Reduction in 1y 07,067 10944121 11214047 1118029
diameter

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion root
extract 10%, DW: ground pork with dandelion whole part ex-

5. +8, B42, +EERE AYBRE U WA L o
= * Meanzstandard deviation.
Table 5. Chemical composition of ground pork containing dandelion (%)
Ground pork"
Traits
Control DL DR DW
Moisture 61.04+0.84% 61.77+0.42 61.18+0.59 61.33+0.37
Protein 20.50+0.35 19.94+0.24 20.22+0.42 20.36+0.68
Raw ground pork
Fat 16.37+0.49 16.18+0.29 16.53+0.43 16.20+0.15
Ash 2.09+0.11 2.11+0.17 2.05+0.09 2.11+0.14
Moisture 60.78+1.09 61.45+0.54 60.84+0.28 61.01£0.26
Protein 21.03+£0.14 20.56+0.78 20.83+0.43 20.85+0.32
Cooked ground pork
Fat 16.05+0.09 15.87+0.36 16.24+0.49 15.98+0.28
Ash 2.14+0.04 2.12+0.07 2.09+0.02 2.16+0.11

" Control: ground pork with ice water 10%, DL: ground pork with dandelion leaf extract 10%, DR: ground pork with dandelion root
extract 10%, DW: ground pork with dandelion whole part extract 10%.
? Mean+standard deviation.
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Table 7. Free amino acid of ground pork containing dandelion

A& el

olelgt dvt= WEH
] o‘?‘oﬂt

TAZE AR 2 A

) A gl

712 <)

= She SeoRA, T W

|
&, By, SRS, ANERE 2 A7 sl 9
el

2] ekt

237t =

= *ﬂdﬁﬂﬂ o

Yefihe A&

= 2>~H
=, T

R i HOoFA o} RATHEETE

Sk, o] 2 Qlele] A RE
geka .

Afole] Felgk Ao} gl A

24 @ak2 glycine, ala-

‘:, 2-Uk-L- Jeucine, isoleucine,

nine, threonine, prolme, serine
methionine, phenylalanine, lysine, valine, histidine, arginine -5,
Al8k2 aspartic acid, 7H2 32 glutamic acid”} 2\THBrand JG
& Bryant BP 1994). TJH 59 fEloln] =2t HEF2 Table
73 2o fE]ohu| At F R 2,343.65~2,39539 ppm S

2 MBS Aolol] #98 Aol7k leieh 719 ol FhE

(ppm)

Ground pork”

Traits
Control DL DR DW

Phosphoserine 81.56+ 4.86” 7631+ 1.28° 7825+ 1.35% 7945+ 2.17°
Taurine 647.21+38.63" 575.89+ 27.34° 613.24+ 21.17® 593.11+ 18.56
Aspartic acid 471 1.28° 8.18+ 1.04° 6.56+ 0.24° 877+ 063
Threonine 76.36+ 3.34 80.25+ 1.87 7521+ 2.12 79.36+ 1.42
Serine 51.28+ 1.06™ 53.15¢ 1.21° 49.76+ 0.84° 52.88+ 1.46"
Asparagine 424.44+18.87° 500.07+ 19.94* 47421+ 1437 488.63+ 20.45"
Glutamic acid 141.03+11.71° 13125+ 3.89° 11035+ 9.39° 129.96+ 10.01°
Proline 60.34+ 2.79° 5537+ 1.55° 5434+ 222° 5821+ 3.52%
Glycine 131.28+10.11 139.54+ 7.76 13221+ 7.18 13534+ 8.74
Alanine 300.18+11.32 323.54+ 17.36 309.87+ 15.59 319.11+ 14.36
Valine 54.74+ 0.98° 58.58+ 1.34° 55.84+ 2.06® 56.55+ 2.17%
Isoleucine 47.11% 1.37° 40.55+ 1.08° 4534+ 152" 4216+ 2.11%
Leucine 7921+ 2.18° 84.24+ 2.15° 8111+ 136% 8244+ 1.72%
Tyrosine 39.46+ 0.87° 4221+ 0.74° 40.05+ 1.24° 4132+ 1.11°
Phenylalanine 60.04+ 1.05 62.18+ 1.54 61.77+ 1.15 60.96= 0.69
Aminobutyric acid 3.01+ 021° 412+ 0.42° 434+ 0.18"° 531+ 0.94°
Histidine 50.11= 1.87° 5436+ 0.65" 5121+ 125%™ 5318+ 1.01°
Carnosine 8.10+ 0.24° 9.56+ 0.34® 8.54+ (.88 10.12+ 0.28"
Ornithine 6.34+ 0.51 6.05+ 021 6.25+ 047 594+ 0.56
Lysine 44,17+ 1.36° 48.88+ 0.95° 4534+ 1.24° 4651+ 1.04°
Arginine 3924+ 125 4111 035 39.86+ 1.52 40.18+ 1.49

Total 2,349.92496.36 2,395.39+121.54 2,343.65£138.25 2,389.49+103.87

" Control: ground pork with ice water 10%, DL: ground pork with dandelion leaf extract 10%, DR: ground pork with dandelion root
extract 10%, DW: ground pork with dandelion whole part extract 10%.

? Meantstandard deviation.

? Means with different superscripts in the same row significantly differ at p<0.05.
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Table 8. Sensory score of ground pork containing dandelion

s

Ground porkl)

Traits
Control DL DR DW
Taste 6.0£0.67 62408 6.4+12 62+0.8
Flavor 5.8+0.8" 6.8+0.6" 6.2+0.8" 6.2+1.0°
Texture 5.6+0.8 5.4+0.6 5.8+12 5.6+0.6
Juiciness 5.8+0.8 5.8+1.2 6.0+0.8 5.6+0.8
Overall acceptability 5.6+0.6 6.0+0.8 6.240.6 6.0+0.8

" Control: ground pork with ice water 10%, DL: ground pork with
dandelion leaf extract 10%, DR: ground pork with dandelion
root extract 10%, DW: ground pork with dandelion whole part
extract 10%.

* Meanstandard deviation.

* Means with different superscripts in the same row significantly
differ at p<0.05.
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