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A Study on Preparation of Wanjajun for Cook/Chill System
I. Preparation of Wanjajun with Herb and Quality Characteristics
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Abstract

This research was aimed at evaluating the effects of natural antioxidants on lipid oxidation and sensory
quality in cooked, chill-stored and reheated Wanjajun prepared with pork meat (short shank). Sage (SA) and
combinations of herbs; basil/mints (BM), rosemary/parsley/thyme (RPT) were used as sources of antioxidants.
The products were pan—fried in a medium layer of soybean oil and then stored in a refrigerator at 3°C for 8
days after rapid chilling. The process of heat treatment of Wanjajun caused changes in the chemical composition
of products and simultaneously, thermal oxidative reaction was initiated. During storage of products in a
refrigerator, further hydrolytic and oxidative processes in the lipid extraction were progressed. Acid value
was increased, peroxides and malonaldehyde formation gradually were increased during cool storage. Addition
of garlic, sage and combinations of herbs retarded the process of oxidation. Wanjajun made with addition of
SA and RPT showed good quality in antioxidative potential after 8 days of storage. The sensory effect of herbs
on undesirable warmed-over flavor was in order of : SA>RPT>BM.
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A8 AJoFe B0 A1 8319 3 8] B parsley(Petoseli-
num crispum), sweet basil{Ocimum basilicum L.), rose-
mary(Rosmarinus officinals L.), apple mints(mentha), com-
mon thyme(Thymus vulgaris L.), sage(Salvia officinalis L.)
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Table 1. Ratios of Wanjajun preparation containing various
herbs

. Ratio

Ingredient )

CONT GA SA BM RPT
Pork meat 100 100 100 100 100
Fat back 20 20 20 20 20
Garlic - 2 - - -
Sage - - 2 ~ -
Basil - - - 1 -
Mints - - - 1 -
Parsley - - - - 0.7
Rosemary - - - - 0.7
Thyme - - - - 0.6
Nacl 05 05 05 05 05
Water 10 10 10 10 10

YCONT: control, GA: 2% garlic added on ground pork weight
basis, SA! 2% sage added on ground pork weight basis, BM:
2% basil/mints added on ground pork weight basis, RPT: 2%
rosemary/parsley/thyme added on ground pork weight basis.
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Fig. 1. Effect of pan oil temperatures between 100~ 150°C
on product centre temperatures during single-sided contact
frying of Wanjajuns of 10 mm thickness.
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Table 2. Acid value in fat extracted from Wanjajun with

various herbs (KOH mg/g)
b Storage (days)
Sample Raw Cooked 4 3
CONT 3372004 382+02° 447£04** 496+04™
GA 275067 370+02°% 428+05% 434106
SA 305202 365103 415106 4.23+04™
BM 320203%% 378102 374+03 449+08"*

RPT 31604 417104 421104 483+0.7

USee foot note Table 1.

PMeans with the different letters in the same column are sig-
_nificantly different (p<0.05).

PMeans with the different letters in the same row are signif-
icantly different (p<0.05).

Table 3. Iodine value in fat extracted from Wanjajun with
various herbs

Sample? CONT  GA SA BM RPT
Raw 83.2%+0.3 686+0.4 672105 71.9+£0.7 75.710.1
Cooked 857+0.2 71.1%£0.1 70.3£0.2 754£0.4 79.3%0.3

YSee foot note Table 1.

) ZF(CONT) 857, mH& H7HP(GA) 711, sage H7H+
(SA) 70.3, basil/mint & 7}-7F(BM) 75.4 ¥ rosemary/pars-
ley/thyme A 7}FF(RPT) 79.30| vt 28] ¥ 22 =Pt 5
4 AL ] F £Eo] FEal FAd 715l 45
A7)l WEoZ AR, 7t ke 2 st & Aol
gk, AR F BZaA LY 4SS A5 5 A
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drk s Wobre 28 Fo} AR Fol #5373k L
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Absh-g-o] 7} wghe}. Basil/mint H7HE 28] FollA A
49 AAE AL W3S Bo|A] dgpov ARk 8 4
7= 449 KOH mg/g & 1% 49 vl &) 20%9] 5715 B3
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NAAE Ax F AR 447X & A9 WEHE BolA] 3k
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Z WA 8d o] 4okt A fE Ao A
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Table 4. Peroxide value in fat extracted from Wanjajun with

added herbs (meq/kg)
Sample” Raw Cooked Storage (days)

4 8
CONT  80+25%" 145240™" 675225™° 90490
GA 42405 713£14” 625%75"" 833+83"
SA 218£26 266242 338+78™ 220+55"
BM 145413 2540 683+33° 765+45°
RPT  184+14*% 230+35™ 250+10" 223+44"

‘“See foot note Table 1.

“Means with the different letter in the same column are sig—
mflcantly different (p<0.05).

#Means with the different letter i in the same row are signif-
icantly different (p<0.05).
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o, pan-frying 59t A g U8 Atz o) Ais) =)
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Z2| ¥ FiE B} SohE e Aoz o3 AR H(1326). =
A 22 A A3 71 B0 2 Q8 Fguke EbE Tt
BHE7tel Ae F A0 E AP H27). 1B 2 YA Fo
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FAEEE A A At A 2sbe] vhHs A7 83.0 meg/
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et Sage 7V 72} rosemary/parsley/thyme A 7F & =
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o7k A3 8 ol & Al 87kl 21 Q] Aol 7} glo] Yo
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S et o] Bakst o] 231 Absl B2 o) Baj(13)9k 2
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3}t <l isorosmanol, rosmarinic acid £-& 3§35} BHA
U BHTSF 7 9] 202 84ks18 -8 zh = w 3l oh(29). 8+
thyme ol A X caffeic acid®} 22 732t o) &A 84t3}
0] 77" wh30), o1 5ol 93] 279 A upAts} wkgo)
2ol Hlal el =S o 4= Ak =& Sin S(13)
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FAbst abE A AR vl Qe
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2= ST
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o} v 2@ A A3rt ofn] B d 6l gloh(511,15).
27} vbs H7br2] 4 A 49 o) 2h2 0.267) 0.28
mg MA/kgeld &v} o] Fof] & £2| Zrlokabe Boj 2|2}
8 oll= 247k 0.359F 0.38 mg MA/kgS VeElllo] 5 A gzt
9] zpol& frefH o)A ghogfond, A 8 Fof o]z xe]
Fof MAgrFR T} 7t 40%9F 58%2] Z714-2 el
o} ¢4 sage A7 re 28 FREH AF 4dAA = A9
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274 8 ol 0.32 mg MA/kg 2 28%2] Z7}1& B, basil/
mint #7175 28] ¥ 0.24 mg MA/kg, A 49 029 mg
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Table 5. TBA value in fat extracted from Wanjajun with
added herbs (mgMA/kg sample)

Storage (days)
4 8

CONT 0.18%0.15%% 025+0.01** 0.26+0.01**" 0.35+0.01"

Sample" Raw Cooked

GA 0.23%£001"* 0242010 0284003 0.38%0.08°
SA 020£0.01** 0251003 0.26+£001* 0.32+0.054°
BM 023005 024005 0291002 0.30+0.1%P
RPT  020£003** 02620.04* 0241004 02910078

YSee foot note Table 1.

“Means with the different letter in the same column are sig-
nificantly different (p<0.05).

¥Means with the different letter in the same row are signif-
icantly different (p<0.05).
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Fig. 2. Sensory flavor scores of Wanjajun after 8 days of
storage.

Scores based on 5-point system where 5 = extremely good and
1 = extremely bad.

o] viehdA Hh(32). WOFE F2 285 YAAAA 2
THoZ A AR =H =W B A3 9 sage, basil/mint, ros-
emary/parsley/thyme 37} 7ol glelA]&= B o g ol
8 A WOFg =4 4 gt

EE v Al A oA o2 Ut o]
<= At H o} vhagke) 323} o7 A2 AlgEel o¥
A uk vl -2 9] 23 FA BB R o]9} HF FF
AL o dAFE ool & FAAE PzhElr)

(=4 ok
P W /|

A F4] ol A1 9] cook/chill systeme ¢ &+ LALE A 23}
5, Az} AAF Foll dojitiz 0] 3} e W3t E £ 43147
< 42HE A 23] st ko] A ko) 2% 313 w3
E AAA7 22 Al gakstAl el HHE 2% st dct
AFH A WAl pan-fryinge 2 71 5L% 110°CelA 6%
o] Z2]3ted U -7} 74°C ol Ae] H A & thg WA
of Yol yR2xr} 3°Crl Hl= 2 Y] Fof ud o
ol 3%CollA] 847t WAAMAstHA %A}e] Abst FAHE
zZAbekd e ghxbe] zel, A F 2Tl vjste] s{EE
A7V A Ab7bb > A EkE 291w, 53 sage A7)
T 423 KOH mg/g 2 2 7} & 47L& et} pak
3E7HE sage H7FEIF PR G AbE RS JeT
(22.0 meg/kg) B+ 3 B2 HI}FEE 2T v stod u
S AY G2 7 3kg ¥ gl TBAZFE rosemary/parsley/
thyme E>F77} 0.29 mgMA/kg 2 & 7} Ik n, sage 2
basil/mints 7% v 3A 2 73S B 3 Hej o4
Absiub-go] A H AL At Eo] AAE Aoz Fo
=k =3 A1 7|Z S AR AR S abA o
ARzrel 9 238 57] E54 A E dlelFE e
et 2EFo] old B abAl o] A kA 2 24
HeAdS R SAFY #54E SHAAE 5 dded
SA>RPT>BM M|+ ¢£22 A7A |3}

r

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

m7zre Az 2 FHEA 665

. Yoon GS, Woo JW. 1999. The perception and the coun-

sumption behavior for the meats in Koreans. J Korean Soc
Food Sci Nutr 28: 246-256.

. Kang [H. 1988. Flavor of Korean foods. Daehan Printing

& Publishing Co, Seoul.

. Kim HY, Lim YL, Kim WJ. 1997. Changes in sensory and

physical characterisitics of wanjajeon during chill storage
for hospital cook/chill foodservice system. J Korean Soc
Food Sci 13. 410-416.

. Moon HK. 1997. A quality assurance study of certain menu

items on the application of cook/chill system for school
foodservice operations. MS Thesis. Yonsei University.

. Hettiarachchy NS, Glenn KC, Gnanasambandam R, Johnson

MG. 1996. Natural antioxidant extract from fenugreek (7Tri—
gonella foenumgraecum) for ground beef patties. J Food
Sci 61: 516-519.

. Lee SK. 1998. Antioxidant enzymes in relation to oxidative

deterioration of muscle foods. J Korean Food Sci Ani
Resour 18: 97-106.

. Salih AM, Price JF, Smith DM, Dawson LE. 1989. Lipid

oxidation in turkey meat as influence by salt, metal cations
and antioxidants. J Food Quality 12: 71-83.

. Lee SK, Mei L, Decker EA. 1997. Influence of sodium chlo-

ride on antioxidant enzyme activity and lipid oxidation in
frozen ground pork. Meat Sci 46: 349-355.

. Frankel EN. 1991. Recent advances in lipid oxidation. A

review. J Sci Food and Agric 54: 495-511.

Chung DO, Park ID, Jung HO. 2001. Evaluation of functional
properties of onion, rosemary and thyme extracts in onion
kimchi. J Korean Soc Food Cookery Sci 17: 218-223.
Cuvelier ME, Berset C, Richard H. 1994. Antioxidant con-
stituents in sage (Slavia officinalis). J Agric Food Chem
42: 665-669.

Hopia Al Huang SW, Schwarz K, German JB, Frankel EN.
1996. Effect of different lipid systems on antioxidant ac—
tivity of rosemary constituents carnosol and carnosic acid
with and without « —tocopherol. J Agric Food Chem 44:
2030-2036.

Sin TS, Moon JD, Kim YK, Kim Y], Park TS, Lee ]JI, Park
GB. 1998. Effects of natural antioxidants on lipid oxidation
of ground pork. J Korean Food Sci Technol 30: 794-802.
Ginten Sperger B, Hammerli-Meier DE, Escher FE. 1998,
Rosemary extract and precooking effects on lipid oxidation
in heat-steriliged meat. J Food Sci 63: 955-937.
Pokorny J. 1991. Natural antioxidants for food use. Trends
in Food Science and Technology 9: 223-227.

AQCS. 1990. Official Methods and Recommended Practices
of the American Oil Chemists’ Society. 4th ed. American Oil
Chemists’ Society.

Tarladgis BG, Watts BM, Yunathan MT. 1960. A distillation
method for the quantitative determination of malonaldehyde
in rancid foods. J Am Oil Chem 37: 44-48.

Kwangju Social Research Center. 2000. Statistics and data
analysis for non-statisticians: using windows SAS.
Jones SB. 1986. Ultrastructure of pork liver after freezer
thaw cycling and refrigerated storage. J Food Sci 51: 761-
765.

Margaret M. 1989. Foods experimental perspectives. Mac-
millian Pub Co, NY. p 351.

Rhee KS, Anderson LM, Sams AR. 1996. Lipid oxidation
potential of beef, chicken and pork. J Food Sci 61: 8-12.
Karpifiska M, Borowski J, Danowska-Oziewicz M. 2001.



666

23.

24.

26.

27.

28.

701'%‘7[“ ° 71;

The use of natural antioxidants in ready-to-serve food.
Food Chemistry 72: 5-9.

Pokomy ]. 1988. Flavor chemistry of deep fat frying oil. In
Sflavor chemistry of lipid foods. Min DB, Smouse TH, eds.
American Oil Chemists’ Society.

Nam KC, Ahn DU. 2003. Use of antioxidants to reduce lipid
oxidation and off - odor volatiles of irradiated pork homo-
genates and patties. Meat Science 63. 1-8.

. Lee YB, Kim YS, Ashmore CR. 1986. Antioxidant property

in ginger rhizome and its application to meat products. J
Food Sci 51: 20-23.

Usuki R, Fukui H, Kamata M, Kaneda T. 1980. Accumulation
of peroxides in pan-frying oil. Fette - Seifen - Anstrichmittel
12: 494-497.

Stevenson SG, Genser MV, Eskin NAM. 1984. Quality con-
trol in the use of deep frying oils. J Am Oil Chem Soc 61:
1102-1108.

Perkins EG. 1967. Formation of non-volatile decomposition

- 8-A

29.

30.

31

32.

ok

products in heated fats and oils. Food Technol 21: 611-616.
Renata TN, Lireny AGG, Maria AA, Pereira da Silva, Frederico
JB. 2003. Oxidative stability of fermented goat meat sauage
with different level of natural antioxidant. Meat Science 63:
43-49.

Karin S, Hedda E, Waldemar T. 1996. Evalution of antiox-
idative constituents from thyme. J Sci Food Agric 70: 217-
223.

Lyon BG, Lyon CE, Ang CYW, Young LL. 1988. Sensory
analysis and thiobarbituric acid values of precooked chicken
patties up to three days and reheated by two method. Poult
Sci 67: 736-742.

Byrme DV, O'Sullivan MG, Bredie WLP, Andersen HJ, Mar-
tens M. 2003. Descriptive sensory profiling and physical/
chemical analyses of warmed-over flavour in pork patties
from carries and non-carriers of the RN-allele. Meat Sci
63: 211-224.

(20039 29 27 A< 2003 69 5 A



