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Abstract

This study was conducted to evaluate the feasibility of determination of hydroxyproline (Hyp) contents in pork
meat for the quality evaluation of meat products. The relationship between the Hyp contents and pork grade
was not high in porcine semitendinosus muscle. Whereas, Hyp contents of pork fresh ham and hamburger patties
prepared with them were significantly increased as the decrease of pork grade. These results showed that the
determination of Hyp contents might be a useful method for the quality evaluation of meat products.
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Table 1. Formula for manufacturing hamburger patty

Materials Content (%) Remark”
Pork (ham part) 51.5 1
Pork back fat 16.4 1
Iced water 6.1 1
Ginger 1.0 2
Onion 8.5 2
Egg white 43 2
Tomato catsup 1.6 2
Dried bread powder 4.1 3
Nutmeg powder 0.05 1
NaCl 0.63 1
Flavor enhancing wine 0.41 1
Black pepper powder 0.21 1
Red color reagent 0.01 1
Trisodium phosphate 0.21 1
Sugar 0.83 1
Sum 100

! Numbers in remark indicate the order of addition of materials
in a mixer.

o
—_
A
(=
o

7

mixer, Falsf Co., Spain)ol] ¥-& & 12} &%} 8%, 2
32} £ 187 AAIBKIYE £315 100 g& 10 mmé| 77
£ Z=E Mould (¢105x10 mm)E o]g-3l 3 F 71
ATE BTt G e 85TE oEE Cooker (NU-VUES-3
cooker, Menominee, USA)o|A] 4] %71 70T7 € w7lx]
713 3 oA Whidt & Hyp 3 £490 o]kt

) Egeiich Anel Ede deie] 9ag EYIMIS
4

Hydroxyproline2| Zzk

ES 55 2 ¥9A dE Ax F Hyp 9 SB35
9]8) Reddy®l Enwemeka (1996)2] Y-S ¥ 3dle] A}&-3}
Aok &, 249 AlE 10 g¢& 6 N HCl 100 mLoll Y1 110T
A 18AIZL o] 4t 7hFEEGH - NaOHE A-8-3t] pH
782 237] T S7FE AMESke] 1,000 mLE -85l o
et 7lrEsiE o) 50 Lol 56 mM chloramine T
reagent (Sigma Chem., USA) 900 p¢LE gol A2oj|x 255
Fot 23}A)171 & 1 M Ehrlich's reagent (Sigma Chem., USA)
1 mL H7Feta 65TellA 204 F<t 7123 H A7
9@ F 550 nmolH FYEE 2FAQ o)y ALeE
ZE2-L 4-hydroxyproline (Sigma Chem., USA)o|Rl.om,
58 2~20 pgmle] WAZ s FEIHE I 7
A& Wl Hype] & kst

Y

off B o i

Z282 30 mLE 715}, NaOH &8 Fo) Kjeldahl Z77%
oA 7Hdsld FFEHol UoE 4RYolE HBOs 7 &
o%le 710 TRAIFH L olwf FFAHo] 250 mL H =Tt
HH dRYolz A FEEO UL Aog Hgtow, TF
7t BUE 240 Fgdo] iAol & wi7hx] 0.1 N HCL
|02 Hgdted 2 A FFoz ST

SAH Xz

7} k2o tial] BLI AEE 33 vHE ARJsian, Ao
7 ANE-S SAS® software (SAS Institute, Inc 1998)0]M =2
%% general linear model procedures, least square S§TZES
Duncan®] multiple range testH-2 A}8-3l¢d 1 7}515tH(p<0.05).

ot o InF

=5

boln

ok

ol tE semitendinosus(AteR)2] Hydroxy-
proline 22!



364 542 E83] 2] A

Q)

e, P8 54 2 4719 540 slon o
HegS 37 S3she Aol A Ao St 2.
W(Joo and Kim, 1994), §71g&o] £2& 43| 9%
ZIEo 2 AgetA vk AlREHE b S7REEe
< H7ks) YeiMe g =4 71Fe] Ade] 874
3H, HypS & A% 239 AE<I collagen®] F2 T4
EARM £ T80 ©E e FA A7 A9 Ex
o) A &3k

3, EF F fresh ham(—rﬂ) o=
2A I wel o] 851 FEo2AM J71FEe Wé
< 7k A% =5 %iiﬁ 7V A3t B9l 2 Alg s
At wehA, £ d7odAe &5 553 Hypde] 438A
E ZERIh] AR o] Yoz E5 THEE 47 50
o] =Ao|A Eeldlt =& fresh ham(FR]) & semitendinosus
(AHEDE A8 E St Hyp $3F& S36isien, o1 298
Table 2¢f WeEbiTH

AE A3 217y FHA~E)o]l e S/ A 2R E
oA o2 B3} semitendinosus(AFE])el ) 5HE Hype]
e E3o] H—o].;ii/“i Hyp -s]—ako] Z7it e S
53 £ T F de 798 AHE
&+ 9k 9, £5 B9 $9 Hp 9959 42
A7y B4 TE3 @A g xold] o3 st A E
A7) fl 2 SE IdRA gEE B4t HFHo
Alber 2 7K Table 2) T
7 3 Hypo] ¥3e old 3-8 B8] He] A}
Z Aozt gle AR Yyt

S7Fs AEe] o

r:i n& rl ngL' jricd

Nl

2638 A 33(2006)

g, Nold 5(1999)2 <k 110 kg FA2] FHA], A=hA],
ANEOZRE 22} semitendinosus, supraspinatus, serratus
ventralis, longissimus muscle, triceps brachii-2 £-2]3F & Hyp
geks 233 27 semitendinosus(AHE)) ] Hyp &HFe ok
924~1,100 pg/g =2 2 AT AR} FAlE o R e
wou, A B F9jo met Hyp go] H4 474 pg/eH-
Bl AU 1,773 pg/gZ7tA]  Aol7t YlE Aog Easign

olde] AFe Ay FRY =5 FHV XFE Sk
A Zo) TAL Hrtslr) YA = semitendinosus(AFe)) B9
o} Zo] doAQl W o ¥ =55 AlE ABE
A8 79 HAIREY] @ AL= RISt % FE% Hyp ¥
A3k 3L ofelE Ao= Vet u}
yp EETte] 4 BAE Tosl] 93]
A A% Lol Bag e ATHIUT.

= S50l e Fresh Ham XA &2/ Hydroxy-
proline &zt
UA 713 uiel Zo] E50] Y47
EEsle] A2 AMEE AL & s
S 3AE 7HE 5 g B2 2
Zt 532 5719 5 fresh ham(3A]) A FH(ZEF, Whole
body) & 48 A5 S A} e 2 Hyp gHeks B8l on,
Ald A 3}E Table 3o Uebdv}t. 2 23} semitendinosus(A}
&) £ E £4¢ 3K Table 2)9h= €¢] Hyp T2 57
o] wolye] we} fFejH oz Frlete Aol or, 53
E 589 4% A~D 53 vl3l #i-¢ #A Jepsch £z
ol ek mE Hyp §abe] 9= & SFol do}

I]2_

yp el 43

H
of B Aoz

2 it
|

Table 2. Hydroxyproline and crude protein contents of the different grades randomly collected from porcine semitendinosus

muscle
Grade A B C D E
Hyp (#g/g) 976+18°" 877482° 1,281£32° 897+14° 1092+23°
Crude protein (%) 20.4£1.0° 22.1£2.4° 19.6£2.1* 20.8+2.6" 21.5+1.8°
Hyp/protein (g/g) 4,734£104° 3,926+84° 6,445+258" 4,379+137° 5,166£94°

*® Values with different letters within a row differ significantly (p<0.05).

Table 3. Hydroxyproline and crude protein contents of the different grades collected from the whole body of pork fresh ham

Grade A B C D E
Hyp (ue/g) 1,280+33°Y 1330+48° 145623 1424£26° 2114£33°
Crude protein (%) 21.2+1.0° 21.9+2.4° 21.4+2.1° 19.7+2.6° 20.3+1.8°
Hyp/protein (g/g) 6,095+132° 6333+96° 6933+203% 7494142 10575487

“4 Values with different letters within a row differ significantly (p<0.05).



£% 5T Hydoxypoline §% 2AHE 0|48 471389 32

ATk
71 BAE £l £, semitendinosus(Ae]) et 22
=g $99 2ASE Hyp F2E E2 SE0 48 BA

£ 3T F o, A A4 295 udes & A ¢
o a9l W& Hyp &3] #93 A8 vA 4HE
T U R AYEHU web, $713F AR =5
YE fresh ham(FX]) F-947} 2ol AL8=E T o139 38
=& HFHoE S7IEFY FEE Hrksh] A% 71z
ARZ 88 F Y& A= Jgdrh
D 4 E S522| £3 v|20| w2 Hydroxyproline &
E 24 '
AE4<2 D % E $559] £ vl w2 Hyp &l
A& 98l zhzt 5748 2] D9} E 55 fresh ham(FA]) A A
g@-z“s_} T thA] DEES) B1&-& 95:5~50 : 5008 &
Hyp&] f‘é}ﬁv"— BA38 A7Z Table 59 JeERAC
a @4 Hyp 3% D, E &% H¥& F$ E 539 371 vl &0
EHRFE foFoz Ftste A%E Btk 531 D &

o

ol =

il ﬂllo il

%

ot

71 365

FHE 55E50: 50 Bl &2 EFHE E ¢ 1,770 pglg
o] 2t By omn, o] gh& Table 4049} 7o) fresh ham(3F
A HA] BFHE Fog D 55 E 59 Byt e
Sh= Hyp 33 fARE 2348 Uepich o) Z23e &
7VEE AR A 580 @2 985S AT 45 Hyp &

[
Zo| HlglF oz Z7le & rhs Al BolZEg,

7} S5 5709 EA 25 H -E—?/]?'?_ fresh ham(FA]) A A
5 5 2 2 =5 JEZ sl
A HEZE A2 F Hyp §FS =3 s} ZAT}E Table 59|
vebditth A FEle] Hyp 32 Table 49 rii7ix| 2
Ha o] SFo| WoldrE foli oz Frletes Aol
o). T3, vl 3ol wE Hyp €= 59 295
123=g

o

o
o flo

A e A2A] AR 8 S0] FHo] wo}
2 gu)A FEeld] EAshs Hypel o] Z7lsltis
Y453 272 Hyp Tl S7teAEe] 2 Hks
AFAQEC R &8 Jgsitte A

%

31

9]

O
W 5

2 ARk
2 o

£ 553 hydroxyproline(Hyp) 3&F3}e] 4
i matal HFH o2 SrHEEe F4E Hrehl
e WwHozel B8 15Ae PEN] I +A=A:
S semitendinosus(AFER) S} 22 £ H9)e] Hyp

E
:g
e
k]
=

Table 4. Hydroxyproline contents as the different mixture ratio between D and E grades collected from the whole body of

pork fresh ham

Ratio (%) between

D and E grade 95:5 90:10

80:20 70:30 50:50

Hyp (¢ g/g) 1,469+£24° 1,511245%

1,578461° 1,625827° 1,771x32°

¥ Values with different letters within a row differ significantly (p<0.05).

Table 5. Hydroxyproline and crude protein contents of the hamburger patty prepared with the different grades collected from

the whole body of pork fresh ham

Grade A B C D E
Hyp (ue/g) 1,210£71° 1,421458™ 1,588+87° 1,627+42° 1,932+126°
Crude protein (%) 19.141.2* 19.9+0.4* 204+1.1° 20.9+1.1° 20.01.7°
Hyp/protein ( g/g) 6,374£335° 6,258+124° 7,748+287° 7,755+46° 9,758+20°

* Values with different letters within a row differ significantly (p<0.05).
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