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Abstract

This study was carried out to investigate the effects of adding lotus root and leaf powder on the quality characteristics of cooked pork

patties, The patties were of four types: unadulterated (control, T0), 0.5% lotus root powder (T1), 0.25% lotus root and 0.25% lotus leaf

powder (T2), and 0.5% lotus leaf powder (T3). We found that the moisture content was highest in T1 group, and that the protein and fat

contents were lowest in T1 (p{0.05). The ash content was lowest in TO (p<0.05). The cooking yield and moisture retention level were not

significantly different among the samples, but fat retention was the highest in T3 (p{0.05). The hardness, springiness, cohesiveness and

chewiness were also highest in T3, and the gumminess was lowest in TO (p<0.05). The L* values tended to increase with longer storage

periods, and that of TO was the highest after nine days of the storage (p{0.05). By contrast, the a* values decreased with longer storage

periods (p(0.05), with that of T3 being the lowest (p¢0.05) during storage periods. The water holding capacity decreased with longer storage

periods, and that of T1 was the highest (p{0.05) during storage periods. The pH of T1 decreased, and those of T2 and T3 increased with

a longer storage period (p{0.05). TBARS values increased with a longer storage period, and those of T0, T1, T2 and T3 were 8.69, 2.95, 0.88

and 0.55 mg/kg, respectively, after nine days of storage (p(0.05).
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&3ttt =5 pawy AZE A% IFAE] wjFH
A3k =& TARY 88.0%0] T 5.0%0S 183F
= & 5.0%% A 2.0 H7HE & oAl 1323k
AZE =S pay(10), 7)o AZEL 0.5%=
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) i Cooked pork patty weight (g)
Cook Id (%) =
ooking vield (%) Raw pork patty weight (g)

X 100

Moisture ~ Cooking yield (%) XMoisture in pork patty (%)
retention (%) - 100
) Cooked weight (g) XCooked fat(%)
Fat retention (%) = X 100

Raw weight (g) XRaw fat(%)

b

5 7|H® ==zt =™

= | o
=5 pay?] 71AH ZAFE payd] VIR x AR x F
ol ZZ} 40 x 15 X 5 mmEZ A2 rheometer (CR-200D,
ol-gste] skt A=

(hardness), BFA(springiness), <3 Ad(cohesiveness)  round

SUN Scientific Co., Japan)&

adapter 25 ©|&3}4] table speed 120 mm/min, graph
interval 30 m/sec, load cell (Max) 2 kg®] ZAo g ZA3}
At B2 X (gumminess)S peak max X cohesivenessit O &,
22 (chewiness) (peak max + distance) X cohesiveness

X springinessgt O 2 UER AT},

FEHAZS Aa}A|(Chromameter CR-200b, Minolta Camera
Co., Japan)E o]-&3}e] ™ E(lightness, L*3), &4 % (redness,
a ) B FAL(yellowness, b*HE ST 472 HA
S 9 AFEE calibration plated] L*, a* ¥ bpke Zpz
97.5, -6.1 & 7.40]3ic}.

7. E4E &

wage gagelEold 4715 AAT dBA e A

o £ pattyo] SN0 DjxlE o2 Y YR Hyt 214 785

2 03 g2 28¥1, planimeter (X-plan, Ushikata 360d II,
Japan)® €7 oA $lo] Yehd R wWHs FIla
s9 made Spe whew Ui oz mAR

(Hoffman K & 1982).

8. pH &3

£S5 pattyd pH &AL ti7]LTod pH 4.008 7.00
buffer2 ®A3E Fe]d=o] F2H pH meter(ATI Orion
370, USA)E olgste] Al Alee 248 F 10
¢S Hste] FFSF 40 mLe} 7 s T =Asr}

9. TBARSZt &X

TBARS (2-thiobarbituric acid reactive substances)s =5
patty 2 g& perchloric acid 18 mL % BHT 50 #Le} 3§
FAs 1 of7st ot 2 mLd] TBA 2 mLE 7}8tal 531
ol FHEE S4stel et Ghe AR kg F 03 E

mg malonaldehyde® AJAF}FtHBuege A} Aust SD 1978).

10, SARZ|

A& AT FAAZE SPSS 14.0(statistical package for
social science, SPSS Inc., Chicago I, USA)Z ©]& 3}gjo
H, AETE Aol FAHL p0.05 FFEAAM EAREA
(ANOVA) A F frofdd atol7h = 49 p0.05
oAl Duncan's multiple test2 A|EE Alolo] folAdS A

Aahaiet,

tlo
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Table 1, Chemical composition, cooking yield, moisture retention and
fat retention of cooked pork patty containing lotus root and

leaf powder (%)
Pork patty”
Traits
TO T T T3
Moisture 6164207 639+12° 596413  604+17
Crude protein 26.1+10° 245408 269409 260%08
Crude fat 96404 86+09°  105+06'  108+09"
Crude ash 27+01° 29+02" 3.0+02" 3.0+02"
Cooking yield 815%15 821419 824420  823+18
Moist
e 502418 525414  491+14  498+21
retention
Fat retention 10254325 910427  1085+18" 1113%25"

Ppork patty: TO=control pork patty, Tl=pork patty with lotus root
powder 0,5%, T2=pork patty with lotus root powder 0.25% and leaf
powder 0.25%, T3=pork patty with lotus leaf powder 0.5%.

2 o as
"Mean *standard deviation,

P ean in row followed by different superscripts are significantly

different at p¢<0.05 by Duncan's multiple range test.

7P mon, eds Ak ka2 Tio] Zbzh 24.5% B
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z 2783 A A27d A 65 (2011)

kA (springiness) -85 Ad(cohesiveness)< T37} Z42; 98.4%
R 97.7nE 7P woken, WEwel ToE 77t 88.4% R
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Table 2, Textural profile of cooked pork patty containing lotus root
and leaf powder

Pork patty”
Traits
TO T T2 T3
Hardness Db 5 a :
) 131+06™ 134403 16308 168+08"
(g/cm’)
Springiness ¢ ) a
P (0‘;”) T 884%09° 893105 935t14" 984411
0,
Cohesiveness . ¢ _ b a
o) 774108 79.6+14 859456 97.7+£2.1
Gi iness b a a a
umminess 606i24l 706i33‘ 753i94 714i18
(kg)
Chewiness . b b a
160+12 245+17 251£22 318+35

(g)

Ypork patty: TO=control pork patty, Tl=pork patty with lotus root powder
0.5%, T2=pork patty with lotus root powder 0.25% and leaf powder
0.25%, T3=pork patty with lotus leaf powder 0.5%.

“Mean+standard deviation,

9 Mean in row  followed by different superscripts are significantly

different at p¢€0.05 by Duncan's multiple range test,

3, U T =] pattyo] EHMZ i3}
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Table 3, Changes in surface color of cooked pork patty containing lotus root and leaf powder during cold storage
Coor Pork patty” Storage time (days)
0 3 6 9

T0 6284147 61.6+14° 65.8+2.6™ 69.5+1.6™

I T1 60.5%1.3° 61,6413 64,3123 619414
T2 60.4+14 503422 622436 623+0.9°

T3 58.6£1.6° 58.8+15° 60.2+0.7% 62.4+16%

O 32407 18407 06413 13403%

2t T1 23407 17407 02+09™ 01406
v 18+1.1° 15£05% 16£0.6™ 23+05%

T3 15406 32407 48+13% 544067

T0 13.7415% 123+1,0% 140413 147+0.8%

b T1 121+1,0° 113+11° 113+08° 132409°
T2 140+1.0° 138+1.1° 13.9+1.0° 13.7£0.6°

T3 168+14™" 14.6+1.0" 164+22™ 15809

Upork patty: TO=control pork patty, Tl=pork patty with lotus root powder 0.5%, T2=pork patty with

0.25%, T3=pork patty with lotus leaf powder 0.5%.
“Mean = standard deviation,

lotus root powder 0.25% and leaf powder

PMean in row followed by different superscripts are significantly different at p¢0.05 by Duncan's multiple range test,

4)A-D,

FA2=0] F5=9} myoglobin®] 31812 Adefel 2-¢-Hrt. 53]
myoglobin®] Al 7}A fE=ASl L e
deoxymyoglobin, AFAFe] MEA  oxymyoglobin, 4Fs}3 <]
3 Z2A metmyoglobin®] AthZ ¢l H]E&E A HHRosenvold
K} Andersen HJ 2003). 7|AIA S 2 ZA3= Lab AHIA|A
42 47 W, e, FACE Yehlied 53] at
o A& #AFAY #FHHo| QlthEagerman BA T 1978,
Strange ED & 1974). AAHAE o]&gt A FA A
Hunter M2HAS oJ3bd gk o)A 1003474,
ke 80 AN 80(HA7HA], bk 708 AellA 70
E7HA JeERdthPark KD 5 1982), & d7E WH &
7V =% panye] AZWsE @Al 1 ZAHE Table
3o el BEE ehle rgtel A9 To 9 TaE
43 WA R 52, E 9T WA el
SUHp0.09) THE WE F KT WS T AAE
eI aghe ARII0] ATEEA Fela 7h2d)
AoIon, W oAl egke Tiol A E, T3
7F 718 STHp(0.05). 2Eal FHEE Y= bk

o[

Mean in column followed by different superscripts are significantly different at p{0.05 by Duncan's multiple range test.
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A 5 og] 8980l FFE A Hv, 53] pHrt @
obAN TRPFENAe] SAM0] £Pes HE Sehu
o] $RA% Heo] Wolx)7] WEe] BEEw 7Has @
TH(Huff-Lonergan E9} Lonergan SM 2005, Puolanne E9}
Halonen M 2010)., EF&o] ZHA3H +£2S B3 4+ o
= selo] gastel Ay Add U Jge vt 2
ATA W T =5 patye] ByEe] WilkE S 4
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Table 4. Changes in water holding capacity of cooked pork patty
containing lotus root and leaf powder during cold storage (%)

Pork Storage time (days)

patty” 0 3 6 9

T0 88+1779Y  287+24% 211432 193+14
T1 314+11" 314+18%  249+35™  236+31™
T2 200+20° 284+20" 198+16" 185424
T3 305+15" 87+23% 2031097 197+08"

Ypork patty: TO=control pork patty, Tl=pork patty with lotus root
powder 0,5%, T2=pork patty with lotus root powder 0.25% and leaf
powder 0.25%, T3=pork patty with lotus leaf powder 0.5%.

2 P
"Mean+standard deviation,

9“Mean in row followed by different superscripts are significantly

different at p¢0.05 by Duncan's multiple range test,

CMean in column followed by different superscripts are significantly

different at p¢0.05 by Duncan's multiple range test,

5 WA & == pattyQ| pH #3}

=% pawy®] pHE 3% AIe Table 59k 2ot thx
2(10)¢] pHE WHZ27](6.7608F WA 39 pH(5.73)7} B
om T1e WA 6dA o] pH(5.84)7F 7HE ETHp(0.05).
A T2 8 T3 @A) A7 563 B 543004 ¥R
7ro] ATEPEA 27t 580 @ 5.672 So3HA Z71skn)
(p€0.05). AEE Aole] p= tAIZ TIo] ¥A FAY
o, g 9dAe] pi: doEwo] ghs¥ T1F T29] pH

ST AEzE #3835 A] A278 A6 (2011)

7b 7P Emsken, ddliwe] dEE TIE TP St
(p€0.05. ol¥g Ad= dAdids ke 7R pHrt
5.62~5.700]3L, AYFLe] HrbFo] BeFSE pt AT
U= Park BH 5(2000)¢] Aol ARSI &A% A%
F pl/} 7A3E AL ZAite F2lo] Ygle]il(Ahmad
S9} Srivastava PK 2007), A=} =& 2159 H7I2 pHY}
S AU SFukyildiz-Turp G} Serdaroglu M
2010). webd 109 W F pHrF 7HASHEE AL Table 69
Azt AWANE Ho AF F AT ZHe| o
o

Adelm, T2 B 139 YAx7] pHrl @2 e AU
o M- f7)4Kyang HC % 2007)0] S njX A=

gheret

Table 5, Changes in pH of cooked pork patty containing lotus root
and leaf powder during cold storage

Pork Storage time(days)

patty” 0 3 6 9
T 576400477 5754004° 5724003 5734003
1 576:002" 580003 584+£001"  580£0.05"
T2 5631008"  575£004"  575+002"  580+0.01™
T3 543£004C  5632005° 56720027 5674003

Ppork patty: TO=control pork patty, Tl=pork patty with lotus root
powder 0.5%, T2=pork patty with lotus root powder 0.25% and
leaf powder 0.25%, T3=pork patty with lotus leaf powder 0.5%.

“Mean *standard deviation,

Mean in row followed by different superscripts are significantly

different at p¢<0.05 by Duncan's multiple range test.

P*PMean in column followed by different superscripts are significantly

different at p<0.05 by Duncan's multiple range test.

o

HE = =] pattyQ] TBARS 3}

SAFS] TBARST A|HAikste] o]} tARHES A5k
10]7] w0 (Juntachote T 5 2007) A& AlglE o] =3}
FHoR ofgHa glon, Ao A3l Fwrt A A,
227, HA, Fv T #sEER dYHE WS
w253 SAFe] FH Ve J3s mHY(Nufiez
de Gonzalez MT % 2008). W& F E& patty2] TBARSH:

S YeEpd dF= Table 63 2 BE AREL WA =
fsH =71ete] W 9dA TBARSH-S TO, T1, T2 9
137} 7247 8.69, 2.95, 0.88 2 0.55 mg/kge YERAATE
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Table 6, Changes in TBARS of cooked pork patty containing lotus

root and leaf powder during cold storage (mg/kg)
Pork Storage time(days)
tty”
patty 0 3 6 9
TO 13620047 37840.14"  536+004"  8.69+004"
T1 0.87+0.01" 1.76+0.02"  259+0.04™  2.95+004"
T2 0.44%0.02¢ 0394002 0622002  0.88+0.04C
T3 0.41£0,00 048+0.01™ 0562004  055+0.01"
Ypork patty: TO=control pork patty, Tl=pork patty with lotus root

powder 0.5%, T2=pork patty with lotus root powder 0.25% and leaf
powder 0,25%, T3=pork patty with lotus leaf powder 0.5%.
“Mean *standard deviation,
9 ean in row followed by different superscripts are significantly
different at p<0.05 by Duncan's multiple range test.
*PMean in column followed by different superscripts are  significantly

different at p¢0.05 by Duncan's multiple range test,
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7Izke] BFAA frefatA solxon, 139 arghe] 7HF
Sttt AR bk W F YEAQ WskE HolA
gokth BEEe W 5 volAle Agoldlen, 1o B
o] =A FAEATP(0.05. ¥F F 119 pHE o}
ML, 12 3 T3 ol =obHTH(p(0.05). TBARSHZ
W 5 frea s7kekden, W 99A 1o, T1, T2 %

T37} 242} 8.69, 2.95, 0.88 Z 0.55 mg/kgS YERASIL
oPye] Az dwrwe HiHS FIAVIL, AYR
Aol AsE oJAIEt] Wi olge] Ww 7154 §A
Fo AxTt 7hed AL Ak

ul o
T2

=
A
2

Agnihotri VK, Elsohly HN, Khan SI, Jacob MR, Joshi VC, Smillie T,
Khan IA, Walker LA, 2008, Constituents of Nelumbo nucifera
leaves and their antimalarial and antifungal activity. Phytochem
Letters 1(2):89-93.

Ahmad S, Srivastava PK. 2007. Quality and shelf life evaluation of
fermented sausage of buffalo meat with different levels of heart
and fat, Meat Sci 75(4):603-609.

Anderson ET, Berry BW. 2001. Effects of inner pea fiber on fat
retention and cooking yield in high fat ground beef, Food Res
Inter 34(8):689-694.

Bafion S, Dfaz P, Rodriguez M, Marfa DG, Alejandra P, 2007.
Ascorbate, green tea and grape seed extract increase the shelf
life of low sulphite beef patties. Meat Sci 77(4):626-633.

Korean J. Food Cookery Sci. Vol. 27, No. 6(2011)



Hi74

_ A s N A
790 HoIHE . 9 - AUE - whMs - Z0IF . eihs

M

Berry BW. 1994. Fat level, high temperature cooking and degree of
doneness affect sensory, chemical and physical properties of
beef patties, J Food Sci 59(1):10-14,

Buege AJ, Aust SD. 1978, Microsomal Lipid Peroxidation, In Methods
in Enzymology, Gleischer S, Parker L, (eds.), Academic Press
Inc,, New York, pp. 302-310.

Choi JH, Jang ER, Lee ES, Choi JH, Choi YS, Han DJ, Kim HY, Lee
MA, Shim SY, Kim CJ. 2011, Oxidative and color stability of
cooked ground pork containing lotus leaf (Nelumbo nucifera)
and barly leaf (Hordeum wvulgare) powder during refrigerated
storage., Meat Sci 87(1):12-18,

Choi YS, Choi JH, Han DJ, Kim HY, Lee MI, Kim HW, Song DH,
Lee JW, Kim CJ. 2010, Effects of chestnut (Castanea sativa Mill,)
peel powder on quality characteristics of chicken emulsion
sausages, Korean ] Food Sci Ani Resour 30(5):755-763,

Cofrades S, Guerra MA, Carballo J, Fernandes-Martin F, Colmenero
FJ. 2000, Plasma protein and soy fiber content effect on
bologna sausage properties as influenced by fat level. J Food
Sci 65(2):281-287.

Deng SG, Deng ZU, Fan YW, Peng Y, Li J, Xiong DM, Liu R, 2009.
Isolation and purification of three flavonoid glycosides from the
leaves of Nelumbo nucifera (lotus) by high-speed counter-
current chromatography. J Chromatography B 877(24):2487-2492.

Devatkal SK, Narsaiah K, Borah A, 2010, Anti-oxidant effect of
extracts of kinnow rind, pomegranate rind and seed powders in
cooked goat meat patties. Meat Sci 85(1):155-19.

Eagerman BA, Clydesdale FM, Francis FC. 1978. A rapid reflectance
procedure for following myoglobin oxidative or reductive
changes in intact beef muscles. J Food Sci 43(2):468-469.

El-Magoli SB, laroia S, Hansen PTM., 1996, Flavour and texture
characteristics of low fat ground beef patties formulated with
whey protein concentrate, Meat Sci 42(2):179-193,

Grossi A, Seltoft-Jensen J, Knudsen JC, Christensen M, Orlien V.
2011, Synergistic cooperation of high pressure and carrot dietary
fibre on texture and colour of pork sausages. Meat Sci
89(2):195-201.

Hoffman K, Hamm R, Bliichel E. 1982, Neues f{iber die bestimmung
der wasserbindung des fleisches mit hilfe der filterpapierpress
methode, Fleischwirtschaft 62(1):87-93.

Huang B, Ban XQ, He JS, Tong J, Tian J, Wang YW. 2010,

Hepatoprotective and antioxidant activity of ethanolic extracts of

ST AEzE #3835 A] A278 A6 (2011)

edible lotus (Nelumbo nucifera) leave, Food Chem
120(3):873-878.

Huff-Lonergan E, Lonergan SM. 2005, Mechanisms of water-holding
capacity of meat: The role of postmortem biochemical and
structural changes: A review, Meat Sci 71(3):194-204.

Jung IC, Kang §J, Kim JK, Hyon JS, Kim MS, Moon YH. 2003.
Effects of addition of perilla leaf powder and carcass grade on
the quality and palatability of pork sausage. J Korean Soc Food
Sci Nutr 32(3):350-355.

Juntachote T, Berghofer E, Siebenhandl S, Bauer F. 2007.
Antioxidative effect of added dried holy basil and its ethanolic
extracts on susceptibility of cooked ground pork to lipid
oxidation, Food Chem 100(1):129-135.

Kang SN, Jin SK, Yang MR, Kim IS, 2010, Changes in quality
characteristics of fresh pork patties added with tomato powder
during storage, Korean J Food Sci Ani Resour 30(2):216-222,

Kim HW, Choi JH, Choi YS, Han DJ, Kim HY, Lee MA, Kim SY,
Kim (J. 2010, Effects of sea tangle (Lamina japonica) powder
on quality characteristics of breakfast sausages. Korean J Food
Sci Ani Resour 30(1):55-61,

Kim YJ. 2011. Effect of the addition method of mugwort on
antioxidant effect, total plate counts, and residual nitrite content
of emulsified sausage during cold storage. Korean J Food Sci
Ani Resour 31(1):122-128,

Ko BS, Jun DW, Jang JS, Kim JH, Park SM. 2000, Effect of Sasa
borealis and white lotus roots and leaves on insulin action and
secretion in vitro, Korean J Food Sci Technol 38(1):114-120,

Korean Food and Drug Administration (KFDA), 2009. Food Code.
Munyoungsa, Seoul, pp. 212-251.

Lee JY, Yu MR, An BJ, 2010, Comparison of biological activity
between Nelumbo nucifera G, extracts and cosmetics adding
Nelumbo nucifera G, Korean J Life Sci 20(8):1241-1248,

Luo X, Chen B, Liu JJ, Yao SZ 2005. Simultaneous analysis of
N-nornuciferine, O-noruciferine, nuciferine, and roemerine in
leaves of Nelumbo nucifera Geartn by high-performance liquid
chromatography-photodiode  array  detection-electrospray — mass
spectrometry, Analytica Chimica Acta 538(1):129-133.

Ma WY, Lu YB, Hu RL, Chen JH, Zhang 77, Pan YJ. 2010,
Application of ionic liquids based microwave-assisted extraction
of three alkaloids N-nomuciferine, O-nomuciferine, and nuciferine

from lotus leaf, Talanta 80(3):1292-1297.



MaCarthy TL, Kerry JP, Kerry JF, Lynch PB, Buckley DJ. 2001.
Assessment of the antioxidation potential of natural food and
plant extracts in fresh and previously frozen pork patties, Meat
Sci 57(2):177-184.

Martinez L, Cilla I, Beltran JA, Roncalés P. 2007. Effect of
illumination on the display life of fresh pork sausage packaged
in modified atmosphere. Influence of the addition of rosemary,
ascorbic acid and black pepper, Meat Sci 75(3)443-450.

Minussi RC, Rossi M, Bologna L, Cordi L, Rptilio D, Pastore GM,
Duran N. 2003, Phenolic compounds and total antioxidant
potential of commercial wine, Food Chem 82(3):409-416,

Montesinos-Herroro C, del Rio MA, Pastor C, Brunetti O, Palou L,
2009. Evaluation of brief potassium sorbate dips to control
postharvest  Penicilllum decay on major citrus species and
cultivars, Postharvest Biol Technol 52(1):117-125,

Nufiez de Gonzalez MT, Boleman RM, Miller RK, Keeton JT, Rhee
KS. 2008. Antioxidant properties of dried plum ingredients in
raw and precooked pork sausage, ] Food Sci 73(5):H63-71,

Ono Y, Hattori E, Fukaya Y, Imai S, Ohizumi Y, 2006, Anti-obesity
effect of Nelumbo nucifera leaves extract in mice and rats, J
Ethnopharmacology 1006(2):238-244.

Park BH, Cho HS, Jeon ER, Kim SD, Koh KM. 2009. Quality
characteristics of soybean curd prepared with lotus leaf powder,
Korean ] Food Culture 24(3):315-320,

Park KD, Choi JH, Sung HS. 1982, Color evaluation of commercial
dehydrated tea-products by Hunter-Lab tristimulus colorimeter,
Korean J Nutr Food 11(1):25-30,

Park SY, Chin KB, 2007. Evaluation of antioxidant activity in pork
patties containing Bokbunja (Rubus coreanus) extract, Korean J
Food Sci Ani Resour 27(4):432-439,

Puolanne E, Halonen M. 2010, Theoretical aspects of water-holding
in meat: A review., Meat Sci 86(1):151-165,

Rosenvold K, Andersen HJ. 2003. The significance of pre-slaughter
stress and diet on colour stability of pork. Meat Sci
03(2)199-209.

Sebranek JG, Sewalt VJH, Robbins KL, Houser TA, 2005, Comparison
of a natural rosemary extract and BHA/BHT for relative
antioxidant  effectiveness  in  pork Meat  Sci
09(2):289-296.

Sriamornsak P, Wattanakom N, 2008, Rheological synergy in aqueous
mixtures of pectin and mucin, Carbohydr Polym 74(3):474-481,

sausage,

It £ pattyo] EYSH| 0lxl= o2 % o= &)t &1 791

rir

Steenblock RL, Seeranek JG, Olson DG, Love JA, 2001, The effects
of oat fiber on the properties of light bologna and fat-free
frankfurters, J Food Sci 66(9):1409-1415,

Strange ED, Benedict RC, Gugger RE, Metzger VG, Swift CE. 1974,
Simplified methodology for measuring meat colour, J Food Sci
39(5):988-992,

Yang HC, Heo NC, Choi KC, Ahn YJ. 2007, Nutritional composition
of white-flowered and pink-flowered lotus in different parts,
Korean ] Food Sci Technol 39(1):14-19.

Yildiz-Turp G, Serdaroglu M. 2010, Effects of using plum puree on
some properties of low fat beef patties, Meat Sci 86(4):896-900.

Youn DH, Moon YH, Jung IC. 2007, Changes in quality of pork
patty containing red wine cold storage. Korean J. Life Sci

17(1):91-96.

Korean J. Food Cookery Sci. Vol. 27, No. 6(2011)



