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The Effect of Fig Conserve Additive on the Physicochemical
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Abstract

To prevent the denaturation of ficin(EC 3.4.22.3) that is a proteolytic enzyme in fig(Ficus carica
L.), fig conserve was heated to 55°C. The fig conserve was added as a tenderizer to native Korean
cattle beef(KCB), dairy cattle beef(DCB), castrated dairy cattle beef(CDCB), and imported beef(IB).
The composition of free amino acids, hydroxyproline content, shear force, cooking loss, morphological
changes and sensory evaluation were then investigated to observe the effect of tenderizing beef with
fig conserve. Free amino acids and cooking loss of treated beef were higher than those of control,
whereas hydroxyproline and shear force were lower. Glutamine in treated beef decreased relatively
but asparagine increased. Hydroxyproline was found, in increasing order of abundance, in DCB,
CDCB, IB and KCB. By portion, loin was higher than tenderloin in free amino acids, hydroxyproline
and shear force but was lower in cooking loss. Observation with a light—microgram revealed a surprising
loss of muscle fiber in treated beef. In sensory evaluation of uncooked beef, the control was redder
than the treated beef(p<0.01 ~p<0.05). Treatment with fig conserve increased the juiciness of both
cooked CDCB and IB(p<0.001) and decreased their hardness(p<0.01~p<0.001).
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Table 1. Free amino acid contents of loin and tenderloin of various beef

(mg%, wet basis)

Amino Beef type'

acids KCB-L KCB-T DCB-L DCB-T CDCB-L. CDCB-T IB-L IB-T
Asp 26 (05 17 (05 08 (03 11 (04 12 (04 12 (04 42(13) 38 (09
Glu 108 (21) 44 (14 60 (16 88 (29 92 (31 63 (19 204 (62) 224 (55)
Ser 65 (13) 52 (16 48 (14 72 (23 47 (16) 41 (12) 104 (32) 124 (30
Asn 31 (06 30 (1L®) 10(03 31 (1O 10 (02 16 (05 33(10) 2807
Gly 51 (10) 48 (15 51 (14 46 (15 43 (14 30 (09 71(22) 78 (19
Gln 4178 (80.6) 2247 (714) 2868 (8l1.1) 2050 (66.7) 2232 (74.2) 2585 (785) 188.7 (57.6) 2536 (62.2)
His 58 (1) 61 (19 58 (15 170 (55 44 (15 45 (14 26 (08 26 (06)
Thr 46 (09 39 (12 19 (05 27 (09 22 (07 24 (07 44 (13) 34 (08
Ala 115 (22) 143 (46) 82 (22) 125 (4D 119 (40 148 (45 241 (74) 246 (60)
Arg 89 (17 105 (33 19 (058 15 (05 12 (04 11 (03) 1204 3208
Pro 42 (08 41 (13 49 (14 31 (100 57 (19 42 (13 41(13) 43 (LD
Tyr 62 (12) 63 (20 42 (12 62 (200 48 (16 41 (12 75023 109 (27
Val 43 (08 50 (16 40 (1) 65 (21) 46 (15 55 (L7 83 (25 101 (25
Met 39 (08 47 (15 56 (15 60 (19 55 (18 28 (08 26 (08 2506
Ile 33 (06 39 (12 19 (05 45 (15 29 (100 28 (08 54(16) 74 (18
Leu 44 (08 51 (16 39 (1D 74 (24 56 (19 44 (13 102 (31 128 (3D
Phe 24 (05 33 (L0 23 (07 44 (14 43 (14 20 (06 75(23) 81 (20
Try 75 (14 26 (08 29 (08 37 (120 22 (07 44 (13 73(22) 74(18)
Lys 53 (10 18 (06 13(04 23 (07 21 (07 22 (07 85(26 81 (20
Total 5184 1000 3153 1000 3533 1000 3077 1000 301.0 1000 3299 1000 3276 100.0 4081 1000

YKCB-L: native Korean cattle beef-loin, KCB-T: native Korean cattle beef-tenderloin.

DCB-L: dairy cattle beef-loin, DCB-T: dairy cattle beef-tenderloin.

CDCB-L: castrated dairy cattle beef-loin, CDCB-T: castrated dairy cattle beef-tenderloin.

IB-L: imported beef-loin, ¥B-T: imported beef-tenderloin.
Values in parentheses indicate %6 to total free amino acids.

Table 2. Free amino acid contents of beef loin and tenderloin mixed with fig conserve

(mg%, wet basis)

Amino Beef type“

acids KCB-L KCB-T DCB-L DCB-T CDCB-L  CDCB-T IB-L IB-T
Asp 52 (08 41 (10 14 (02 19 (05 37 (07 31 (08 80 (12 79(16
Glu 146 (24) 76 (18 90 (15 92 (25 146 (29 97 (23 227 (37 112 (22
Ser 124 (20) 123 (29 132 (23) 96 (26) 136 (27 110 (27 206 (3.3 151 ( 3.0)
Asn 282 (46) 382 (89 314 (54 225 (61) 455 (900 319 (7.7 339 (55 284 (56)
Gly 73 (12 72 (17 81 (14 51 (14 70 (14 49 (12) 125 (20 89 (1D
Gln 3628 (586) 1968 (46.0) 329.0 (56.3) 179.1 (485) 2099 (41.4) 1792 (434) 240.1 (389) 237.3 (46.6)
His 59 (L0) 121 (28 162 (28 199 (54) 158 (31) 150 (36) 104 (170 78 ( 15)
Thr 45 (07 58 (14 47 (08 37 (L) 61 (12 55 (13) 112 (18 87 (L7
Ala 334 (54) 208 (49) 198 (34) 143 (39 203 (40) 219 (53) 468 (76 353 (69
Arg 223 (36) 186 (43) 195 (33) 112 (30) 203 (400 177 ( 43) 338 (55 198 ( 39
Pro 173 (28) 187 (44) 171 (29) 142 (38 215 (42) 185 (45 182 ( 30) 179 ( 35
Tyr 170 (27 162 (38 17.1 (29) 125 (34) 186 (37 150 (36) 250 ( 41) 154 ( 30)
Val 151 (24) 139 (32 172 (29 123 (33) 189 (37 151 (37 220 (36) 153 ( 3.0)
Met 56 (09 105 (25 124 (21) 91 (25 153 (30) 101 (24 94 (15 96 (19
Ile 125 (20) 79 (18 121 (21) 83 (22 148 (29 111 (27 182 (30) 144 (28
Leu 159 (26) 139 (32 220 (38 152 (41) 277 (55) 175 (42 301 (49 242 ( 48)
Phe 129 (21) 117 (27 161 (28 112 (300 170 (34) 112 (27 214 (35 161 ( 32
Try 135 (22) 40 (10) 66 (1) 40 (12 38 (07 61 (15 128 (21 61 (LD
Lys 126 (200 74 (17 115 (20) 56 (15 126 (25 86 (21 193 (3.1) 100 ( 20)

Total  619.0 1000 4298 100.0 584.4 100.0 369.0 100.0 507.1 100.0 4133 100.0 6165 100.0 509.4 100.0

YRefer to the legend in Table 1.
Values in parentheses indicate % to total free amino acids.
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=
=
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Table 3. Hydroxyproline content of uncooked beef mixed

with or without fig conserve (g/100g)
Beef” Control Treated beef
KCB-L 0.52 0.51
KCB-T 0.38 0.33
DCB-L 1.06 0.87
DCB-T 0.93 0.60
CDCB-L 0.82 0.68
CDCB-T 063 051
IB-T 0.77 0.58
IB-T 0.76 0.51

PRefer to the legend in Table 1.
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Table 4. Shear force of cooked beef mixed with or without fig conserve (kg/1.8cm?)
Beef” Loin Tenderloin
Control Treated beef t value Control Treated beef t value
KCB 10.68+2.00 7.99+0.67 259 84510.76 535+0.42 7.48"™
DCB 21.87+£1.01 18.24%+0.22 595" 821+1.23 554%0.32 5.34"
CDCB 20.22£0.84 16.35+0.29 7.39™ 5.84%0.95 3.94x0.50 3.01
1B 10.02%+0.63 413%059 10.70™ 4.91%0.60 2.61+0.10 765"

YKCB: native Korean cattle beef, DCB: dairy cattle beef, CDCB: castrated dairy cattle beef, IB: imported beef

*p<0.05, **p<0.01
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Fig. 1. Light micrograph of dairy cattle beef-loin (A)
and dairy cattle beef-loin mixed with fig con—

serve (B).
(Scale bar is 10um)

Ft5 £2.2 A B grlsteds A7 slcka
A=} A7) e AR =72 A8 A7
Fol 2ol & JelllA) ¢kgkrh. Table 8& 4l m7] el &
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A T p<0.05 FEAA A o2 Aol
A AR Ax g AAZQ =71L F-o)HQl Aol &
HolA| gt} w3t A Aa%0 5 EAH ot f-F-oll
FAGe] BE FEAA oA 2ol E e o
skoh. et BaA A9 #4180 Af FA B AL
Al &4 (p<0.01 ~p<0.001)3} 2 71 & % (p<0.05~p<

Table 5. Shear force of cooked beef by portion (kg/1.8cm?)
Beet” Loin Tenderloin t value
KCB 10.68+2.00 8.45%0.76 2.08
Control DCB 21.87+1.01 821%1.23 17.14™
o CDCB 20.22+0.84 584£095 22.70°"
B 10.02+0.63 491£0.60 11.69™
KCB 7.99+0.67 55110.40 6.38"
Treated beef DCB 18.24+0.22 554+0.32 65.71""
© CDCB 16.3510.30 394+050 4275
1B 413059 2.61+0.10 505"
YRefer to the legend in Table 4.
**p<0.01, ***p<0.001
Table 6. Cooking loss of cooked beef mixed with or without fig conserve (%)
" Loin Tenderloin
Beef
Control Treated beef Control Treated beef
KCB 1741 29.24 27.94 34.98
: o DCB 20.38 24.94 24.94 33.53
Cooking loss(%6)  ~rp 15.07 32,17 24,64 36.92
B 22.74 34.89 29.66 29.99

YRefer to the legend in Table 4.
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Table 7. Sensory evaluation of uncooked beef mixed with or without fig conserve
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Beef" Color Juiciness Hardness Qverall acceptability
Control 10.56%2.07 6.24:2.93 10.34%2.61 7.60%2.70

KCB-L Treated beef 7.9413.02 8.96+2.12 8.63+3.56 7.20%2.34
t value 355 -3.19™ 1.96 0.43
Control 8.654.06 6.79£3.21 8.16£2.59 7.09£3.01

DCB-L Treated beef 5.11%5.06 11.80£2.11 6.59£3.51 6.66£3.95
t value 374 -552"" 1.94 0.49
Control 8.84+2.42 7.271%2.31 8.37+358 7.33£2.63

CDCB-L  Treated beef 7.06£2.27 10.39£1.70 6.73+3.06 867£2.63
t value 2.29° -6.15™" 127 -1.78
Control 11.18%+3.08 5.41%+4.03 5.66+3.50 9.51+£3.45

IB-L Treated beef 7.53£4.49 11.98%2.19 7.59£5.23 861+3.73
t value 287" -5.34™ -1.45 063

YKCB-L: native Korean native beef-loin, DCB-L: dairy cattle beef-loin, CDCB-L: castrated dairy cattle beef-loin, IB-L:

imported beef-loin
*p<0.05, **p<0.01, ***p<0.001

Table 8. Sensory evaluation of cooked beef

mixed with or without fig conserve

Beef" Color Juiciness Hardness Overall acceptability
Control 11.16+£1.90 5.81+4.14 8.68+3.22 7.31£2.22

KCB-L Treated beef 11.00£1.61 8.88+3.48 7.23+3.48 7.15%£2.90
t value 0.30 -217 2.09 0.26
Control 10.00£3.23 791376 7.01+3.76 4.19+1.08

DCB-L Treated beef 1127147 8.95+2.95 6.77+2.55 3.15%0.81
t value -1.21 -0.73 0.22 -2.06
Control 865252 4.961+3.01 11.37£2.93 6.65+4.19

CDCB-L Treated beef 11.11x245 9.91+1.80 7.35+t4.25 7.15%3.15
t value -2.23" -6.56"" 2.38" -0.37
Control 11.04%2.38 8.16%3.43 6.19%£4.27 9.19+2.96

IB-L Treated beef 10.00£3.55 12581255 2.18%1.68 8161456
t value 1.13 -4.22" 3917 0.63

YRefer to the legend in Table 7.
*p<0.05, **p<0.01, ***p<0.001
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