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Changes of Physico-chemical Characteristics of Pyunyuk
Depending on Cooking Time during Processing
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Korea Food Research Institute, Songnam 463-600, Korea

Abstract

Physico—chemical qualities of pyunyuk depending on the cooking time were evaluated to produce
high quality and to reduce labor and processing time. Pork headmeat divided into two parts was
cooked for 1~4hrs, trimmed and pressed with 110kg/cm*(gauge pressure) for 3.5hrs at 10°C. The
contents of general nutrients, yield, texture, color, fatty acid composition, gel structure, and sensory
evaluation were observed. Deboning time was very dependent on cooking time. Optimum cooking
time observed in this study was 2~2.5hrs for efficiency of deboning and yield. Excess cooking time
resulted in low yield and working efficiency. Yield variation depending on the cooking time was
14.3~26.0% and it was reduced by increasing the cooking time. The content of moisture was 535~
54.8% which was not significantly different by cooking time. The content of crude fat was 14.2~
26.0% which was decreased by increasing the cooking time. The contents of crude protein(21.1~
26.3%) and mineral(1.4~2.7%) were increased by increasing the cooking time. The color of pyunyuk
was significantly different by cooking time(p<0.05). In the texture, hardness and chewiness of the
punyuk cooked for 2hrs were significantly higher than others processed in this study(p<0.05).
However cohesiveness and springiness were not different among pyunyuks. With sensory evaluation,
hardness was similar among the pyunyuks cooked over 2hrs. The pyunyuk cooked for 1hr showed
higher value in juiciness than the pyunyuk cooked for 3~4hrs(p<0.05). The % of saturated fatty
acids was decreased by increasing the cooking time, and gel structure of pyunyuk cooked for 2hrs
was the most compact among treatments. In conclusion, 2hrs was proper as a cooking time concerned
with working efficiency and physico~chemical quality of pyunyuk.

Key words: pyunyuk, headmeat, by-product, traditional meat product

oM B 2,852 59 7] 10054 6461 5= Z7}stedct. =)

A 517 4 1% 19851 ol 84kg°1aifﬂ 7401 19953 of] =

BE2 Fevet afrel Aoz e AYE & 148kg 2.2 1.89 Z7}3teh(2). A AL =47} =
HiE HEA o2 A A2 5 F o} B9 Z4stell wat % ‘}34 BAE F7hsta AT o) &
Q thg Aol A Al g2 g4l A o83 AF F shial A B2 Azpgelt

FEAE 7L B Foll vlste] S Aokt Ag o m &
#)7} Fhaahe Al ol AnlAEe) 7154 ch
3}, 233 FAE wer A Fakr] WEel 44 A

5
N
b
R
J:{o

ﬂ
oA do oo > XM

ﬂMiLga] /\H]ELL A,l rMoﬂ% SFan7t A

AR AT, Bal

A=A ol aslH T deky 2ok Aale F2 A A

%4%01 FOARA §F ARG ARAY 2 G F] FEE o} 44

avlsh Aaragel FAkstel A A% F4Ah 10859 s Qi A 02 A Aol mebal A2 o] b7

f'I‘o whom all correspondence should be addressed



A g Az de A7
2 2ol 7k gleia) A w2} ahg o] 8317 & s} 7§
of wetA e HARAA L Aristrl=
olejzto] FAHES o] 8T A EA] AEF 2 M|
£ A AIH AL G ol Zrite
AE FA BT AR AT qYshe
v 2ol Al A &g A FA §7FEA
4, e oz Az 4B AL &
2A 2RI E AEEL
7l 5] Fasihn Bek B5%
& ATA $742E FlA A4 o)
2 1° e, WAe} A A
A o glow oAl 2 A o]
§} oA AH3FE 2| F7kA] R
| %o ek, el Aol B T
o1t} At A gen A
At e Q7o) wo] B A,
S NEEEEEEC RSN E R

M)
B
ok
g

Lo

)

X odg ao o wo [o ofm

R A2

o > L
o o &
=
>

o 4o 2
)
ot
i
_,VL

I‘_ﬁ_\?‘o}mL

> g
rO
"

Nofo 2 ood ko 2 opxood oWl 2L O

>
N
-
i

ol

1-.1

57t

[+

o
offl
r-{m
ﬂoll‘
£
Q}:
y
Bl
n]o
o
il
N2, '“
rh
@ =
to =
)
o1
©

o,

s
il

AAE 7R Az A e FH 3 A 7o
A a3 9 ARt R &
olebu % 4 91, B AEHT Y= Az
Zofl A8 E =¥ A7be] 4h= A Eo ujef
e pEch nebd B ATl E et

Ax71E e 7 & Zﬂ%" %X‘ 2 54 °ﬂ 7}”

BRI A )

o2

rle
(3

1y
X
o2
Oy
o
nlI

st 5 054 B4 e zﬂ 22dg oy

HSHEY

AW 2] WS T B Zopu) o] SEe T FE
o gt} A E-L W rhB ). o) £l HxIviE) 8kg
30kge] & 3 100+1°CE &<l vhg A H &
Qw4 o} Zow steame 24 (0.2kgf/em?)dke] A
b4 2 4Fghek. grolal HxIme) S Aol 22
Zhat the BT By A2 B R 3 HAe 2ol
Wi AE vbew Det Ao X2 e 2eug
Aoz w78 % Fol B4 BYd Bl Q3 20%
7k 7bd koot Ao 2 AR -3kekEr) ol A} 100kg/cm’
o) 32 2h8-A)A 447t Bt tEsg T o) 9 9]
E+ 10E2°CH o}

_\1

ESH

Texture analyser(TAX2 Stable Micro Systems

244 W AF olap3d B st 669

Ltd., England)S AH8-8led TPA(texture profile anal-
ysis) testE A A 8kgl et 24 271 -& prespeed”}t 5.0mm
/s, test speed 0.5mm/s, post speed 10.0mm/s, time
2.00s0l 4] A A Bkt AL-4H celle A& 2.5cm®] 9%
ool om AEE X E 32cm, 74 lcm®] UE2°
2 AAsA =zt Fo|she], SRS BAEEA
18°CANA 227t FEH ol et A2 X g &
Aol Abg3lsict

A
AOAC(S)‘“ o whe} i, bl 238, 2AY
£ B B2 EE Novasing T E &
q T
2

N

(TH2/RTD 33, Switzerland)& A48}l o

7]

& B4 DA F) TAS SR £AT A A

wgle] ¥ e A WREE dehyge,
MEZH

A% = Chroma Meter(Minolta CR-200, Japan)=
g A7 57k HEA BE 394 ukgete] A5}
s3.21 L(lightness factor), a(redness), b(yellowness)
Zro s #A3ko Tt olul Reference plate®= A g-S
71&e.2 sty on ojuf L3} 97.75, agk -0.49, bat+
1.960]g 2w A x}(total color difference)= Hunter-
Scofiel?] & o] -&3te] AbE3}gich

Za12 ga
JEAZE A B 005gS AV R e 252

o] AAF =3} Imlel| isopropanol 2ml, oxidant sol-
ution(7% Chloramine T 583} acetate/citrate buffer
(PH 6.0)& 1:42 &3D) ImlE Arlsta & £33 F
60°C s~8-2o) A 26587k 7135t ek6). oA 22
B2 2~387F W7t & flaskE AL-£-3}¢] isopropanol
50mlE 3] A3tz 4417t ¢l 558nmelA 3 =g 5
A &hsi ).

S A 7FS 2] sle] AlzE HEL 25%X25%0.3
cm Z7) 2 Au B A7l s 10w a9
A AAE Y 2R EL 150 284 3FER AL E
2 g FNEEES Adsiz Ax e H1 5o 546



670 Al

Table 1. Condition of gas chromatography for fatty
acid analysis of Pyunyuk

Item Condition
Instrument Hewlett Packard 6890 Series
Column Supelcowax 10 Capillary
60.0rm X 320um X 0.25um nominal
Detector FID
Oven temp. Initial temp. 170°C, rate 2.5°C/min
final temp. 235°C
Injector temp. 230°C
Detector temp.  235°C
Carrier gas He, Flow 2.5ml/min
Split ratio 251:1
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Table 2. Changes of general components of pyunyuk depending on cooking time

. . Moisture Crude fat Crude protein Crude ash Water Yield®
Cooking  time(h) (%) (%) (%) (%) activity (%)
1.0 54.34°" 21.74° 21.06 1.39° 0.999 26.0°

15 54.81° 17.97° 25.93* 1.76" 0.988 5.4

2.0 54.45° 1881° 22.74° 2.46° 0.990 1967
25 53.54° 18.30° 26.83° 2.02% 0.987 18.2

3.0 53.46° 16.87° 24.84° 2.01% 0.988 16.4°
40 53.25 14.17° 26.26° 273 0.986 143

DDifferent superscripts within a column indicate significant differences(p<0.05).
?Yield=(wt. of finished product(pyunyuk)/wt. of raw head meat including bone)* 100
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Fig. 1. Collagen concentration of pyunyuk varied cooking
time during processing.
Error bars represent one standard error mean.
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Table 3. Texture properties of pyunyuk depending on cooking time

Cooking time(h) Hardness Chewiness Cohesiveness Springiness
1.0 3797.8+ 826.9° 1926.9+807.6° 0.48230.0201° 0.9931 £0.0539%
15 54369+ 489.7° 2234.4+212.0° 0.4304%0.0233° 0.9561+0.0275"
2.0 7165.3+1047.7% 3530.2+568.2° 0.4927+0.0184% 1.0020%0.0813°
25 3664.9% 4735 1304.1+198.6° 0.3718+0.0190° 0.9571£0.0461°
3.0 36944+ 441.9° 1542.3+227.1¢ 0.3938+0.0208" 0.9877£0.0744%
40 28251+ 343.8° 1362.3+210.3 0.4966+0.0174° 0.9692+0.0493%°
UDifferent superscripts within a column indicate significant differences(p<0.05).
Table 4. Color changes of pyunyuk depending on cooking time
Cooking time(h)
Color -
1.0 15 25 3.0 40
L 44124166  4586%1.03° 4780+1.75®  4839+1.06™ 4888+135° 48971134
a +3261033%  +301+0.49 +3.28+0.338 +3.03+0.26 +289+042  +3.05+035
b +7.87£036"  +7.9410.22 +7.4910.33 +7.61£0.35 +6991037  +807+0.21
AE 44944123 46.66+1.11° 48531142  4859£0.99™ 4944%+105°  5043+1.17°

DDifferent superscripts within a row indicate significant differences(p<0.05). Values are mean=S.D.

NSNot significantly different
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Table 5. Fatty acid composition of pyunyuk depending on cooking time

Fatty acids(%)

Cooking time(h)

1 2 3 4
Cizo 0.10+0.00 0.09+0.00 - 3.23+0.09
Ciao 1.47+0.04 1.45%0.01 1.56=0.04 1.97£0.08
Ciso 22.20%0.13 22.05+0.00 22.14+0.30 21.76+0.00
Cig109 3.66%0.03 3.55+0.00 342+0.05 1.6310.06
Ciso 21.17+1.27 1855%0.34 10.81£0.15 12.0410.49
Cig109 35.13£0.09 3654039 43.48+0.24 35.18+0.30
Cis206 13.36+0.03 14.92+0.05 15.74+0.32 22.45+1.34
Cig303 0.94+0.02 1.0370.00 0.84+0.03 1461001
Copiwo 1.10£0.00 1.07£0.00 0.88+0.03 0.14+0.00
Covdut 0.64+0.00 0.75+0.00 115£0.15 0.14£0.00
Cos03 0.14%0.00 - - B
Coz6w3 0.07£0.00 - - -
Total 100 100 100 100
SFAY 44.94+0.21 42.13+0.33 34.50£0.19 39.28+0.97
w -3 PUFA? 1.18+1.10 1.03+0.00 0.84+0.03 1.46+0.01
w -6 PUFA? 14.00£0.03 15.67%0.06 16.89%0.47 2245+1.34
-9 MUFA? 39.89*1.11 41.16+0.39 47.77£031 36.81£0.36

YSaturated fatty acid, 2'3)(0‘3, @ -6 Polyunsaturated fatty acid, * % -9 Monounsaturated fatty acid.
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Table 6. Scores of sensory properties of pyunyuk depending on cooking time by hedonic scale”

Cooking time Color Hardness Juiciness Springiness Taste acigf;le)lﬁi ty
1.0 19+14% 37£1.9° 61109 65118 33*16 48+25°
15 44413 34+14° 53£1.8% 48+19° 33*1.4° 5708
2.0 41+1.4° 54+15° 53109 57+15% 54+18° 66+1.1°
25 56t16° 63+1.3° 49+1.4™ 56+1.3° 418+17° 48+2.16°
30 6.3+1.0° 65+t19° 46+15° 61+t1.6™ 45+1.8" 42+1.2°
40 7.0£0.8 67117 3918 65+1.4° 4518 45+1.3°

YEach value represented the mean of 10 observations using on hedonic scale of 1{dislike extremely) to 9 (like extremely).
“Different superscripts within a column indicate significant differences(p<0.05).
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Fig. 2. Scanning electron micrographs of pyunyuk depending on cooking time.
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