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ABSTRACT

This study was carried out to investigate the effects of adding rosemary extract powder (REP)
to pork teokgalbi on its quality and storage characteristics. Five types of teokgalbi were tested,
viz. with no REP added (normal, N), with 0.05% ascorbic acid added (control, C) and with
0.05% (R1), 0.1% (R2) and 0.2% (R3) of REP added. The proximate composition, calorific
value, water holding capacity and cooking loss were not significantly different among the different
types of pork teokgalbi. The L and a values of the teokgalbi containing REP were significantly
lower than those of the N and C groups. As regards the textural characteristics, the addition
of 0.2% REP increased the springiness value. In the sensory evaluation, the teokgalbi with
the addition of 0.1% REP had higher scores in flavor and total acceptability. The
2-thiobarbituric acid (TBA) value, total microbial count and volatile basic nitrogen content
of the teokgalbi containing 0.2% REP were lower than those of the N group. In conclusion,
R3 was significantly more effective in delaying lipid peroxidation than the other treatment
groups. Therefore, rosemary extract could be used as a natural antioxidant in meat products.
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Table 1. Contents (%) of pork Teokgalbi to which rosemary extract powder is added

) Treatments”
Ingredients

N C R1 R. R3
Pork 80.00 80.00 80.00 80.00 80.00
Soy sauce 4.00 4.00 4.00 4.00 4.00
Sugar 3.50 3.50 3.50 3.50 3.50
Scallion 2.80 2.80 2.80 2.80 2.80
Garlic 1.40 1.40 1.40 1.40 1.40
Pepper 0.20 0.20 0.20 0.20 0.20
Sesame oil 2.00 2.00 2.00 2.00 2.00
Ginger 0.50 0.50 0.50 0.50 0.50
Onion 1.00 1.00 1.00 1.00 1.00
Rice wine 0.50 0.50 0.50 0.50 0.50
Honey 0.60 0.60 0.60 0.60 0.60
Sesame 0.50 0.50 0.50 0.50 0.50
Starch syrup 2.00 2.00 2.00 2.00 2.00
Flour 1.00 1.00 1.00 1.00 1.00
Vitamin C - 0.05 - - -
Rosemary extract powder - 0.05 0.10 0.20

N (Normal: No rosemary extract powder added), C (Control:

Vitamin C 0.5% added), L1 (Rosemary extract

powder 0.1% added), L2 (Rosemary extract powder 0.5% added), L3 (Rosemary extract powder 1.0% added).
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Table 2. Proximate compositions of pork Teokgalbi to which rosemary extract powder is added

Treatments"
Items
N C R1 R2 R3
Moisture (%) 5878 + 1.49°™¥ 5718 £ 197 5699 + 182 5822+ 137 5913 + 133
Crude lipid (%) 10.88 = 0.11™ 10.51 £ 0.24 1036 = 0.06 10.59 £ 030 10.76 £ 0.13
Crude ash (%) 1.66 = 0.15™ 1.63 = 0.17 1.60 = 0.02° 1.62 £ 0.14 1.68 = 0.06
Crude protein (%)  30.68 + 0.07"° 3238 £ 1.87 30.57 £ 0.06 30.82 £ 014 31.17 £ 0.33
Calorie (kcal/g) 234623 + 6529™  2301.48 + 79.26 2351.01 + 60.21 2294.17 + 46.21 2282.94 + 41.33
UTreatments are shown in Table 1.
YAll values are expressed as mean * SE of triplicate determinations.
INS: not significant,
2. B33 71z 2 M A L (ung et al. 2003) £ =3 BH(Choi et
mxile] $% POe IR W2ue BAY, 20092 R AR A9 BE0)s 54
7hr sl S48 S AvRs Table 33 2t E(b)7h Sk e Halvhar Bashelck
wle] naest slelieke AR ol Jolt
Sl wvle] ) A% WEQE 220l JESIEN
5% BT I FHUFE Assigort, w2 mzvll 3E 29 WY Gavs] 245
nhe] F= 2 0.2% H7F HAEER3)RE F2sH S B3 Avk= Table 49 2t} wzue] Aw
A, FAE ()= AT 7ol 5-24d0] i (hardness), $-84J(cohesiveness) 2 %314d(chewiness)
ov}, 2=rtg] & B H7RER], R2, R3)0] iz 2 AR 2ol Fre Zi‘ﬂ zpol7h At 2y &

TN Hlé}oﬂl AstE Ak, FAEb)= 2=
7 H7RER1, R2, R3)F HER CE 37Ish
Z7(0)0] M)l Bl e gk et
AT 7ho] -9 zpol= LlERHA &t
A= ol ek AR 23 YE

e

== HUI—;QFH L-:AHO _,]7 9»1‘15

2 A (springiness)& AET H Fox YeR} =2
ZnhE] & 2T 0.2% FH7F 9a4n|Ql R3wd} vlek
¥l 02 A7k PRHERO0] A e Fge B
o}, Young et al.(1991)0l] 2J3hH §713 AE<]
AR YIS VA= o] 3,

71l 3 A Yus
3, 7haems] golo|

Shak

Holdfra F2 A 3
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Table 3. Water holding capacity, cooking loss and Hunter's color values (L, a, b) of pork Teokgalbi

to which rosemary extract powder is added

Treatments”
Items
N C R1 R2 R3
WHC (%) 73.16 £ 0257 7414 + 1.36 75.93 + 637 7970 £ 1.22 79.39 + 2.32
Cooking loss (%)  17.03 + 0.67°° 16.77 + 0.32 16.54 + 049 1648 + 0.07 16.64 + 0.43
, L 5532 + 1.61*" 5424 + 017 5622 + 226" 5424 + 017" 5103 + 0.74°
Hunter's a 1001 + 137 9.41 + 032 9.66 + 077 941 + 032 9.09 + 0.62
color values
b 1891 + 0.60° 17.87 + 1.142°* 1859 + 0.47*° 17.87 + 1.142®>  17.19 + 0.74%

DTreatments are shown in Table 1.

DAll values are expressed as mean + SE of triplicate determinations.

INS: not significant.

“Means in the same row not sharing a common letter are significantly different(p<0.005) according to Tukey’s test.
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Table 4. Textural properties of pork Teokgalbi to which rosemary extract powder is added

Treatments”
Items
N C R1 R2 R3
Hardness (g) 3246.00 £ 72.507™9 3098.00 + 169.32 3406.00 + 179.01 291600 + 191.14 2922.00 + 326.67

Cohesiveness (%) 36.54 £ 1.38% 37.65

I+

333
Springiness (%) 4760 £ 476 5462 & 217

339 + 171 3806 + 108 36.53 £ 142
4520 = 170" 4973 £ 224" 5510 +  2.63

Chewiness () 522.87 + 63.79" 550.02 + 4846 569.24 = 7404 59423 £ 6637 589.83 = 93.20

DTreatments are shown in Table 1.

PAll values are expressed as mean * SE of triplicate determinations.

INS: not significant.

“Means in the same row not sharing a common letter are significantly different (p<0.05) according to Tukey’s test.
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4 0.2%% 7k R3T
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o VAR =43 @gA(Table 99 B$+= 2=
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o oJshd Bted, 2=vie], A, g, ekl
2 HHVE F 22| 7P Adsshs Ao v
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Table 5. Sensory evaluation of pork Teokgalbi to which rosemary extract powder is added

Sensory Treatments”
characteristics? N C R1 R2 R3
Color 4.32 + 0.3 429 £ 032 421 £ 051 4.08 £ 0.12 3.92 + 0.21
Springiness 331 + 0.02% 352 + 0.24 345 + 0.31 3.65 = 0.15 3.42 + 0.09
Flavor 3.52 + 0.21%» 342 £ 0.09° 402 £ 0.14* 459 + 0.15° 448 + 0.18°
Juiciness 3.59 + 0.228 3.36 £ 0.31 3.04 £ 0.3 372 + 0.03 359 + 0.24
+ 021" 408 + 0.13° 442 + 0.26° 435 + 0.24

Total acceptability 3.69 + 0.15° 3.82
le 1.

21: dislike extremely, 3: neither like nor dislike, 5: like extremely.

DTreatments are shown in Table

YAll values are expressed as mean + SE of triplicate determinations.
“NS: not significant.
YMeans in the same row not sharing a common letter are significantly different (p<0.05) according to Tukey’s test.

713t F Az o] W= Table 77 2th A% 7HEE Btk A% 1594 diET(N)o] 1.13 mg
FAell= tizrmel vs] itst vlepRls Hrie MA/kgO & 7H¢ & TBARS #t WP, 443
FUlET(O)F FilslEdo] FHe 2=2ule] F =0 22ukE] 35 2% A 7}-?1‘5(1{1 R2,
% B9 H7FEERI, R2, R3)9] TBARSZEO] £-9]% R3)<& Z}7} 0,95, 0.95, 0.94, % 0.82 mg MA/kgO &
o yoth ole} FARH dlERRS Hrtete] Az Uz (N0 B3] o2 o= Lhe TBARSEHS e}
gt AW A el AeE AEER UGS BT ide}, 53] 2=nkg] & B 0.2%5 7@7}61 R3
TA7FeE tizwre) vjete] Az FUFE TBARSEE & HE CE ke AU ET(O) R B

o] FolaHl Yitth(lee et al. 2014). A% 7|7to] 28 eI ole} fAFHAl Sebranek et al.
737}gtel| W}l TBARS $h2 B ol fejzos (2003)2 E§2AAo| 22nle] 258 1718k
7R AEeldodt, 22ulE] & B Ak < A% FFEAIQ] BHA/BHTE 371et 241

ER1, R2, R3)S 2T ET= FroleH w2 & o Apatsl AAEITE ¥ reksittal Hatsked

Table 6. pH changes of pork Teokgalbi to which rosemary extract powder is added after 15 days of
storage at 5C

Storage time Treatments”
(day) N C R1 R2 R3
0 6.06 = 0.012°949 624 + 0,02 607 + 0.02" 595 + 0.02* 6.07 + 0.01™
3 452 + 0.01 460 + 001" 442 + 001 445 + 0.01® 470 + 0.01°
pH 5 440 + 0.01<¢ 443 + 001" 429 + 0.01% 430 + 001" 456 + 0.01°¢
10 429 + 0.01% 436 + 001" 430 £ 001 436 £ 0.01* 454 £ 0.01°¢
15 4.14 £ 0.01N% 455 + 0335 433 £ 001 434 £ 001° 443 + 0.01°

UTreatments are shown in Table 1.

2All values are expressed as mean + SE of triplicate determinations.

9Means with different superscripts within a row differ significantly (p<0.05).
“Means with different superscripts within a column differ significantly (p<0.05).
9NS: not significant.
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Table 7. Changes of TBA values for pork Teokgalbi to which rosemary extract powder is added after
15 days of storage at 5C

Storage time Treatments1)
(day) N C R1 R2 R3
0 0.51 + 0.012 049 + 001" 049 + 0.01°°® 049 + 0.01°°® 041 + 0.01"
3 0.72 + 0.01%° 0.65 + 0.01°  0.68 + 0.01° 0.65 + 0.01°“ 0.57 + 0.01%
TBA ) .
(mg MA/k 0.96 + 0.01°¢ 0.73 £ 0.01¢ 084 + 0.01°®® 070 + 0.03® 0.69 + 0.01¢
10 1.08 + 0.01%® 0.90 + 0.03*® 093 + 0.01"™ 0.89 + 0.05" 0.79 + 0.01
15 1.13 + 0.01*4 0.95 + 0.01" 095 + 0.02> 094 + 0.01®™ 082 + 001

UTreatments are shown in Table 1.

YAll values are expressed as mean + SE of triplicate determinations.

9Means with different superscripts within a row differ significantly (p<0.05).
“Means with different superscripts within a column differ significantly (p<0.05).

th 2317] siEle] AAgsAZ &23 taurine,
carnosine, ascorbic acid @ 2=r}g]E X713+ A3}
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Table 8. Changes of total aerobic counts for pork Teokgalbi to which rosemary extract powder is
added after 15 days of storage at 5C

Storage time Treatments”
(day) N C R1 R2 R3
0 6.01 + 0.012°% 589 + 0.01°° 575 + 0.01°C 559 + 0.01% 495 + 0.01¢
3 6.24 + 0.02° 614 £ 008" 639 + 0.13® 584 £ 0.06° 559 £ 0.11<
gigc CFU/g) 6.45 + 0.02°° 604 + 0.08C 639 £ 0.13* 596 + 0.06"° 559 + 0.11¢
6.85 £ 0.02" 639 + 0.03*® 642 + 012" 633 + 0.09*® 595 + 0.05®
15 725 + 002 680 + 0.03°* 697 £ 0.07" 6.65 £ 0.15* 634 £ 0.03%

UTreatments are shown in Table 1.

YAll values are expressed as mean * SE of triplicate determinations.

9Means with different superscripts within a row differ significantly (p<0.05).
“Means with different superscripts within a column differ significantly (p<0.05).

8. 2IEY FVIEHRA T 3t B AL, iz (N)ol] Hlsl Sy d71efdas gl
2zvtg] & 29E Arkete] Alxd =5 Ha Z717) oA Al Z=nlele] gaksl @ sl
H)e] 4T YA A7zt whE kA ArefEA (Gruenwalkd et al, 2000)°.82 Z=nlg] = B
Shake] wisls Vb A= Table 99} 2t} Az 717} B Av A ARS EHoR o
A Z7e P A7l EL FRES 10.05~10.69 Alste] 52 BREEITL Qe AoR AZHolxi,
mgdo| o}, Ag717ke] el wet fofstA
7¥ate] A7 15Ul 18.45~20.53 mgwol et ¢ IV. 99 4 A&
gzt AEeHelle des 9 IS0 4 Y
2] A71ef A2 FHES 20 mg% o1&kl H|(Korean Food B A7 JJeAE 2424 22ulel] o]
& Drug Administration 2002), A% & 2=n}g] F TPsAde Hrtely) 98] Bxvle] 2% Buke M7}
Z Bt Ay} =g wdn|e] 3Pk Av|eds akek 3k Wzin|o] ZAEAT} 4C WA o] Wil= Al
o) 20 mgpo of5HE FABS] WAL FAL G A ngie), Aug, 9, ned 2 lanEe 4Y

Table 9. Changes of VBN values for pork Teokgalbi to which rosemary extract powder is added after
15 days of storage at 5C

Storage time Treatments”
(day) N C R1 R2 R3
0 10.69 + 0.847N9 1037 + 0.24° 1041 + 046 10.05 + 0.48° 10.12 + 0.18°
3 12.10 + 093P 11.40 £ 1.37°¢ 11.67 + 0.42' 10.49 + 2.19° 10.53 + 1.28
(lzl;;) 5 15.68 + 0.40°° 15.02 + 0.42°° 1494 £ 024" 1500 + 0.42" 1439 + 1.15®
10 17.56 = 1.11*® 17.51 + 0.24*"® 17.54 + 0.08®® 16.68 = 0.60"™ 15.73 + 0.16®
15 20.53 + 0.48* 18,51 + 0.84* 19.87 + 0.48"* 1845 + 0.66°* 18.48 + 0.27

UTreatments are shown in Table 1.

YAll values are expressed as mean #+ SE of triplicate determinations.

INS: not significant.

“Means with different superscripts within a column differ significantly (p<0.05).
YMeans with different superscripts within a row differ significantly (p<0.05).
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