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The Effect of Herbs of Allium Species on Quality and
Storage Characteristics of Kamaboko
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Abstract

The effects of the addition of herbs belonging to Allilum species on the quality and storage chara-

cteristics of kamaboko were studied, The herbs emploved in the study were garlic(Allium sativum for,
Pekinenese Makino), leek(Allium tuberosum Roth). onion( Allium cepa Linnaeus), and onion skin, water
activity(Aw), pH, TBA. VEN, microbial load, textural characteristics and sensory evaluation were tested.

1. Aw of all the samples decreased on storage, the Aw on 10th day ranged from 0.937~0.950, All the
samples containing herbs retained the pH 6~7 during the entire storage period even though it
decreased gradually on storage.

2. In general, TBA and VBN of the samples containing herbs were lower than the control. The sample
containing 3% onion skin showed the lowest TBA and VBN value,

3. The total plate count of the samples containing herbs was low compared to the control even though
the total count increased during the storage. The samples containing 3% garlic and 3% onion skin
showed the lowest total plate count on 20 days of storage.

4. The sample with gartic showed remarkably low value in sensory evaluation. The samples containing
onion and onion skin, however, reached to the high sensory points as storage period increased, They
received high points in taste as well as overall acceptance,
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Fiz. 1. Scheme of material preparation of kamaboko
prepared with various herbs.
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Fig. 2. Change of water activity(Aw) of kamaboko
manufactured with various kind and amount of
herbs during the storage,
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Table 1. Changes of water activity{ Aw) and pH of kamaboko prepared with various kind and amount of herbs during the

storage
Storage AW pH
days

Sample G 5 10 15 20 0 5 10 15 20
C-00 0946 (.943 0,940 0935 0934 7.141 7117 7.050 6.957 6.469
G-05 0,951 (0949 0.945 0942 (0939 7.158 7.116 7.068 7.053 7.007
G-1.0 0.949 0.948 0,945 0942 0938 7.149 7071 7.063 6.981 6.858
G-3.0 0.945 0944 0.942 0937 0.936 7.130 7.041 6.918 6.763 6.626
L-05 0.950 0948 0.947 0.944 0.942 7.125 7.120 7111 7.106 6.919
L-1.0 (.048 0.946 0.945 0.943 (.940 7.181 7.085 7.053 6.980 6.745
L-30 0.943 0942 0.542 0939 0934 7.126 7.090 7.042 6.976 6.404
0-05 0.953 0952 0,950 0.946 0,942 7.130 7.078 7.012 6.909 6.831
O-19 (.950 0948 0.545 0943 0939 7.097 7.036 6.987 6.804 6.767
0-30 0947 0946 0.943 0940 0932 7.032 6.935 6.920 8,542 6439
5-05 0.951 0951 0845 0.942 0939 7.051 6.917 6.905 6.715 6.706
3-1.0 0.947 0.946 0.943 0939 0935 6.989 6,729 6.710 6.748 6.771
5-30 0942 0940 0.937 04935 0934 6,661 6473 6.351 6.319 6.307

C-00 control

G-05  Garlic powder 5% 0-05 Onion powder 0.5%

G-10  Garlic powder 10% 0-10 Onion powder 1.0%

G-30  Garlic powder 3.0% 0-30 Onion powder 3.0%

L-05 Leek powder 05% 3-05 Cnion skin powder 0.5%

L-10 Leek powder 1.0% S-1.0 Cnion skin powder 1.0%

L-3.0 Leek powder 3.0% 5-3.0 Cnion skin powder 3.0%
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Table 2. Changes of Hunter's color value of kamaboko prepared with various kind and amount of herbs during the storage

Hunter's Samples Starage days
color value 0 5 10 15 20
S10-C-00 68,73 68.85 68.21 68,14 66.58
510-C-PS 68.79 69.08 68.49 68.08 67.70
S10-G-05 67.19 6745 68.17 67.22 6715
S10-G-1.0 68.62 68.74 69.50 68.25 67.44
S10-G-30 65,86 66,79 68.22 68.09 67.34
S10-L-05 50.64 50,58 50,45 50,12 50,11
L S10-L-1.0 4235 4232 4213 4212 42.05
S10-L.-3.0 35.62 35.00 3495 U2 34.38
S10-0-05 66.37 67.15 69.59 £9.18 63.22
810-G-1.0 63.64 6715 66.59 64.49 64.39
S510-0-3.0 64.53 67,67 67.71 66.96 66.30
510-5-0.5 97.25 57.74 8595 5542 5523
S10-5-19 5348 54 59 54,03 53.95 5388
$10-8-3.0 4360 4558 4409 4578 4466
S10-C-00 -0.64 -081 -0.52 -050 -049
S510-C-PS -0.60 -067 -0.60 -057 -052
S10-G-05 -053 =057 -0.56 ~-055 -054
3510-G-1.0 -0,58 -062 -053 -0.53 -0.48
S10-G-3.0 -042 -0.49 -043 -040 -040
S10-L-05 -741 -745 -748 -747 ~731
a 516-L-1.0 -10.38 —1028 -10.07 -10.05 -9.09
51¢-L-3.0 -11.79 -1174 -1154 -11.09 —-10.98
S$10-0-05 ~093 -101 -0.58 -0.97 -094
510-0-1.0 -1.02 -115 -097 -0.88 -0.85
510-0-30 -150 -1.83 -1.34 -1.05 -(.82
510-5-0.5 3.63 352 35 348 345
S10-5-1.0 5.65 5,66 537 538 48%
810-5-3.0 843 842 8.18 7.10 7.00
810-C-00 5.76 5.79 565 5.55 532
S10-C-PS 6.02 6.72 6.68 6.20 598
$10-G-0.5 567 489 434 120 434
$10-G-1.0 5.72 538 515 183 187
S10-G-30 5.94 575 49 448 350
S10-L-05 16.86 17.57 17.32 17.17 16.44
b S10-L-1.0 1571 1645 1588 1557 1573
S10-L-30 1267 1334 1222 1218 1218
S10-0-05 6.72 6.89 6.30 6.10 505
510-0-10 6.92 714 6.66 579 5.28
S10-0-30 9.03 10.08 368 9,62 842
S10-5-05 10.19 10,16 1015 1017 939
S10-8-1.0 11.65 1164 1145 1018 1015
510-8-3.0 12,42 1192 1203 1124 10,83

L ! lightness (white +100 « 0 black),
a ! Redness (Red +100 «— 0 — —80 Green) plus value indicates redness and minus vlue greeness,
b Yellowness (Yellow +70 «— Q0 — -80 Blue) plus value indicates yelliwness and minus value blueness.
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Table 3. Changes of TBA and VBN of kamaboko prepared with various kind and amount of herbs during the storage

TBA(Unit | MAmg/kg) VBN(Unit : mg%)
0 5 10 15 20 0 5 10 15 20
0.0429 0.0507 00702 01170 01750 5882 12.606 23811 39418 50425

G-05 0,0234 (0.0429 00624 01170 01521 6.443 8.124 15127 27.453 37.258
G-1.0 0.0237 (0390 00585 001092 01404 6.163 8.404 14847 26,613 35.297
G-3.0 0.0156 060312 00546 01053 01326 3921 7.843 14007 22131 30.815
L-05 0.03%0 0.0507 00702 01170 01724 5322 9.244 16.808 26,613 38379
L-10 0.0350 0.0507 0.0624 01092 0,1598 3.361 8.964 15.967 23811 36418
L-30 0.0234 0.0468 0.0546  0.1053 0.1521 3.081 6.163 14007 22411 36.418
0-05 0.0273 00507 00624  0.1131 0.1716 6.723 8.064 16.808 26,613 37818
o-10 00234 0.0468 0.0585 01002 01508 5.602 8.404 14.287 25,777 35017
0-3.0 00195 0.0351 0.0468  0.0975 0.1443 5.042 6.723 13166 22.691 30.815
S-05 0.0429 0.0507 00624 01092 01638 7.003 12.046 14.287 23531 33616
$-1.0 0.0429 00468 00546 01053 0.1599 4482 10.085 12,886 22971 32778
S-30 0.0351 0.0351 00429 00936 01365 3.081 10.645 12.326 21,010 30815

C-00 control

G-05 Garlic powder 05% C-05 Onion powder 05%

G-1.0 Garlic powder 1.0% 10 Onion powder 10%

G-30 Garlic powder 3.0% C-30 Onion powder 3.0%

L-05 Leek powder 05% 5-0.5 Onicn skin powder 0.5%

£-10 Leek powder 1.0% 5-10 Onion skin powder 1,0%

L-30 Leek powder 3.0% §-30 Onion skin powder 3.0%
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Fiz. 3. Change of TBA value of kamaboko manufactured
with various kind and amount of herbs during the
storage.
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Fig. 4. Change of VBN value of kamaboko manufactured

with various kind and amount of herbs during the
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Table 4. Changes of total plate count, Lactic acid bacteria and Colifroms bacteria of kamaboko prepared with various kind
and amount of herbs during the storage

(Unit : CFU/g)

stﬂéﬁz Total plate count Lactic acid bacteria Coliforms bactreia

sample 0 5 10 15 2|0 5 B 1B 2»]o 5 w®wW 1B W
- 16x10° 30x10 25x10° 58x1 70x107 | 70x10° 15x10° 80x1C° 98x10° 25x1F | 34x1FF 40x1F 85x10° 68x10' L6x1F
cgs 40 740 soxnp' 20x16 28x10° | 40xIF 12x10° SOXIP 10xi 15xI0 | 20x10' 45x10° B0xIF 4nxart 286"
Gip  32XI0 38x10° 60x10° 4916 55xi0f | Lo d2xa0t e0xa’ 1T 21| 4xad saxi BsxIf 32kt 2axi
Gap  SOXIF 30x10° 36x10' 16xIF 85xi0° | 40x1P 23x10 2510 1710 68XIC | 35KIF T3XIF 35xIC A1x0' L9k
L5 24xI0 460 19x100 20x18F 4oxict | 30xa0 20%10' 11x16 12x36F 46107 | 88x10F 31x10° 74xie* 53x10' 30x16°
L-i0 1ex10t 32x10t 120t 31x10 22x10°] 65x100 43x10' 18%10° 14xi6 23x00° | 5axIF 63xF 10x20° 58x100 28xIfF
L300 gexit’ 33x0 15x10° 13x10F 24x10° | 23xi0° 14x10' 50xI0F 12x10° 3910°  34x1F 43x16F 55x30° 42x100 2116
C05 2010 70xa0 87x100 89xIF 80x10P | 40x10° 3axaet 70X Lixi 14x10° [ 23xa0 11x10t 42xi0 50x10 23x1C¢
g;-g X1 30xI0° 72¢30° 79xI0 67x10°| 20XIF 34x10° 17xI0 58xI6 17X | 13xa0 41x10 45x10 21x10' 2916
s Jo's 15xi0® 55xIF 14xi0' 17x10° 181 | L4x10® 18xiot 18x10° 32x10° 85xi¢ | 15x10f 7axd 13xifF 25wi0t 9gx1ct
S 10 24x10 45x10° 5ixi0' 13x16° 20x0f | 12xi0 75x10° 2816 60x16° Lixiof | 5ax10° 13xF Sex100 27x10 19x10°
g90  13X10° 12%10° 53x10" g3x10' 25x10° | 23x10' 29x16° 3axit* 36xiC’ 15xi6’ | 12x10° 15x10° 45x10° 1910 15x16°

L4x10° 30x1F 19x10° 45x100 52%10° | 10x10' 30x10' 31xi0® 34xi6 47xidt | 55x10F 12x1F 29%10° 25x10 s4xig

c-00 contral

G-05 Garlic powder 0.5% 0-05 Onion powder 0.5%

G-1.0 Garlic powder 1.0% 0-1.0 Onion powder 1.0%

G-34 Garlic powder 3.0% 0-30 Cnion powder 3.0%

L-05 Leak powder 0.5% 5-05 Cnion skin powder 5%

L-10 Leek powder 1.0% S-10  Cnion skin powder 10%

L-348 Leck powder 3.0% S-30 Cnion skin powder 3.0%
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Table 5. Texture characteristics of kamaboko prepared with various kind of herbs added 1% during the storage

Sample Storage Days Springness Cohesiveness Chewiness Gummness Hardness
0 0.876 0.803 309.459 353.264 440.1
5 0883 {.788 319.907 361.722 4572
C-00 10 0.895 0779 468.589 521458 670.0
15 0.875 0.779 478 141 517.011 684.6
20 0.863 0.767 436,745 506,193 660.6
0 0.841 0,787 336,783 400612 4095
5 0.844 0.788 315,225 407,819 4715
G-10 10 0.884 0,772 370,502 450547 5436
15 0875 0.803 366,234 408,553 5435
20 0.740 0.780 361.216 408553 6176
0 0.843 0,787 526,581 625.843 7958
5 0,853 0.761 449531 626,836 692.8
L-10 10 0.862 0.763 502.446 698,961 8174
15 0.852 0758 454,564 651.588 839.7
20 0.866 0.750 419902 484 677 891.1
0 (1860 077 354187 411538 5343
5 0.887 (813 435,756 438.661 689.3
0-19 10 0.898 0,780 557.581 488 431 6989
15 0.888 0.726 482,042 316.380 7347
20 0.841 0.720 359,248 300.865 7897
0 0.842 0.784 441.020 511.908 686.1
5 0.849 0.765 449531 626.836 692.8
S-1.0 10 0.859 0.778 402.264 590.046 7317
15 0.850 0.800 520251 599,861 848.7
20 0837 0,780 541423 514.880 7971
C-00 control
G-10 Garlic powder 1.0% 0-10 Onion powder 1.0%
L-1.0 Leek powder 1.0% S5-1.0 Onion skin powder 1.0%
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7tell whebA st Ageldoh ¥4, % ¢
44 AH7tA B HAAYL control MERT F718
qem WAZ A4 15971A FrElE 1 0% E
Fasgnt, ANGE 83 HIAEZF 777.7~9955
2 7} =%tHTable 5).

8. s

Table 6. Sensory evaluation of kamaboko prepared with various kind of herbs added 1% during the storage

Sensory Storage Samples
; F-value
characteristcs  days C-00 G-10 L-19 0-10 5-10
0 4374051 387064 A75™+158 375% £088  500° £119 1.98
Color 5 41271083 4004053 500™+119 375" £128 537" +130 273
15 425° £070 437 +074 5007 £106 387° 009 562" +118 2,10
F-value 0.26 130 0.10 0.04 052
0 437 £074 37594088 4870 +112 500 130  387%+1: 224
Flavor 5 4250 +088 3624118 475 +103 437 +£140 425" +138 1.20
15 3BT 2135 3103 517 +135 475° £148 462140 2.05
F-value 0.51 0.04 021 0.40 062
0 387 099 412 +112 437 £130 400°F =157 412 +112 0.88
Hardness 5 462° £1067  450° £092 475" =088 450" £119  387° 112 0.96
15 500" £053 487" +064 5007 £092 600° +£092 475" +103 1.56
F-value 329 133 071 5.69 1561
0 5000 +106 487 £135 462 2130 525 +103 525 1.8 1.13
Tendness 5 437" +130 437 +0916 425 =088 S500° £151 475 +1.03 0.38
15 457" £088  425° £103 375" +088 525 +103 475" 2070 131
F-value 0.56 0.70 142 012 053
0 562 £074 375 £138 512" +083 512" £124 567 %0951 202
Taste 5 537 £106 387 =083 487 =112 487 +135 537 £140 125
15 4620 +106 3872145 4620 +09 437 106 500° +130 1.26
F-value 2.32 0.03 054 0.77 052
0 ES0™ £130 425% +103  500%+053 587 124 5670 +1.06 334
Overall 5 4750 3190 362 +130 5007 +106 437441307 512 +064 244
15 450 £1.06 362 118 475 +128 450°F 124 487 112 293
F-value 100 0.76 0.16 405 1.25
C-00 control
G-1.0 Garlic powder 1.0% 0-1.0 Onion powder 1.0%
L-10 Leek powder 1.0% 5-10 Onion skin powder 1.0%

Mean based on the sensory evaluation on 8 panels(significant p<0.05}

1) abcd mean Duncan's rultiple range test for sample
2) xy mean Duncan's multiple range test for time
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rir cfr oly

. 29 9 W&

Alfum & B4 vls(Allum sativum for.
pekinenese Makino), %3 (Allium tuberosum Roth),
FH Allium cepa Linnaeus) 2 abgide] H7H3
= 2Eistd Az o Fe AR EZd A=
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VBN, M E =, 7144 544 2334 5818
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