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EFFECT OF ELECTRON BEAM ON THE MICROBIOLOGICAL AND
SENSORY CHARACTERISTICS OF SQUID JEOTKAL AND ITS INGREDIENTS

LIU Xian-de PIAO Ling-hua
(1. College of Agriculture, Hainan University, Haikou, Hainan 570228;
2. College of Preclinical Medicine, Hainan Medical University, Haikou, Hainan 571199)

Abstract; A seasoned squid Jeotkal, Koran traditional fermented seafood, and its ingredients for manufacturing,
including red hot pepper powder and ground garlic were irradiated by 0, 0.5, 1, 2 and 5kGy electron beam and stored
at 4°C for 4 weeks to determine the changes of microorganisms and sensory characteristics. The initial contamination of
squid Jeotkal such as total aerobic bacteria, yeast and mold, and coliform bacterial were at the levels of 2. 88, 3. 04,
and 4. 20logCFU/g, respectively. However, 5kGy electron beam irradiation reduced the total aerobic bacteria about
1logCFU/g. Yesat and mold and coliform bacterial were reduced 1 ~2logCFU/ g after 2kGy irradiation and reached to
undetected level when the sample was irradiated at 5kGy and following storage at 4°C for 4 weeks. Sensory
characteristics showed that 5kGy electron beam irradiation did not adversely affect overall acceptability of squid Jeotkal
and its ingredients during 4°C storage. Therefore, electron beam irradiation is one of the possible methods to improve
storage stability of seasoned squid Jeotkal.
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54 3. 04logCFU/g Fil 4. 2010gCFU/ g5 28 2kGy FAIRAL  cycle (% 1), Bifft Jeotkal U4 1A | W% BEFIEE 1 K
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FR1 4CRBIRD, BTFREBXEE Jeotka PRIEWE KT
Table 1  Effect of electron beam irradiation on the growth of microorganisms (logCFU/g) of
Squid Jeotka during storage at 4°C

A= I FoE e 17 AR IR 4R irradiation dose (kGy)
microorganism storage time (J&) 0 0.5 1 2 5
0 2.88Y £0. 61 2.53+1.74 2.60 +0. 53 2.17 £0.79 1.76 0. 55
U4 1 3.76™ £0.24 3.19Y +0.27 2.91% +0.25 2.67¢ +0.51 2.189+0.19
total aerobic bacteria 2 3.64™ +0. 44 3.52% +0.32 1.48" £1.72 1.43 +0.96 NDV
4 3.70™ £0. 48 3.65 £0. 47 3.35% £1.04 2.42% £0.33 1.50¢ +1.01
0 3.04" £0.31 2.87* £0.31 2.37* +0.32 2.44* +0.33 1.27" £0. 88
e 1 1 5 B 1 4.02* £0. 69 2.37" £1.62 3.36 +£0.79 2. 72 +0. 39 1.38°Y +0. 94
yeast and mold 2 4.33* +1.22 405" +1.02  3.20™ +0.66 2.67" £0.87 2.24% £0.70
4 4.14* +0.96 4.12* +0.37 3.64* +0.77 2.14> +1.45 ND!
0 4.20™ £0.25 2.79" +0. 89 2.32% +0. 17 2.25% £0.37 134 +1.11
KIHFFE 1 3.25% £0.27 2.46% £1.65 2.96% +0. 82 2.41* +0. 14 2.59% +0. 37
coliform 2 3.72% +0. 50 3.90% £0.45 3.76* 0. 50 2,71 £0.40 2,117 +1.48
4 4.09% £0. 10 2.53a+1.77 2.49% +1.67 2.21* +1.62 NDP

TE:1)ND 4 < 10 oA S0 Y R R A M RSV ECT IS AR R PR 308 0. 05 kP25 B35 . MR,
Note : ND means viable cell was not detected at a detection limit at <10. In the same collum of the same micro-organism ,dates with different letters means

significant difference at 0. 05 levels. The same as the following tables.

FRBSOR 5 FE AL ST 4 R B0R 4. 071ogCFU/g, B TREC R F% 1log; 2kGy 403 S T K 2 ~ 3log, HURUKY
BE W OM & W N 3.91logCFU/g, K #F W b GFRRE BRI TR RIBFF R Y D, fH 55 0.78
4.34l0gCFU/g( 32 2) . HMUNZ 0. 5kGy Wb FS  iF4  0.75 F10. 63,

R2 4CRBIERES, BFRERIHEM P EEW EKN T
Table 2  Effect of electron beam irradiation on the growth of microorganisms (log CFU/g) of red hot
pepper powder during storage at 4°C

W SIS [6] AR BEFHE irradiation dose (kGy)
microorganism storage time ( J&) 0 0.5 1 2 5
0 4.07* £0.93 3.10% +£0.29 2.75% £0.58 1.91°% +0. 57 ND4D
ag=niai 1 4.88% £1.12 3.52 +0.75 3.00" +0. 46 3.00" +0. 64 2.34Y +1.23
total aerobic bacteria 2 3.71* +0.33 3.15> £0.25 3.00" £0.31 3.15% £0.25 2.40° +0. 33
4 3.74% +£0.30 2.21% +1.50 3122 £0.18  2.30%% £1.74 1.23% +1.44
0 3.91% +0.74 2. 74 +0. 45 2.15% £0.43 1.86" +1.24 ND©
P B 1 4.13* +1.17 3,15 +0. 13 2.89" +0.21 2.27" +0. 14 ND®
yeast and mold 2 3. 66 +0.22 3.24% +0.17 2.83> £0.30 2.78" 0. 44 ND©
4 3.49" £0.53 3.04% £0. 31 2.83% 0. 40 2.87*+0.93 NDP
0 4,34 £0.27 2.95" +0. 12 2.46" £0.39 2.44% +0. 47 2.11¢ 0. 67
KIGFF 1 3.77% £0.33 2.43% +1.68 2.65% £0.28 2.66% £0.36 1.19" +1.02
coliform 2 2.97% £0.21 3.51™ +0.53 2.86% £0.47 2.62% +0.34 1.27" +0.95
4 3.44% £0. 58 2.08” +1.41 2.33+1.58 2.18 £1.56 1.69 +1.15

R IN G A BN 4. 4110gCFU/ g, BERE JeBE WA ND (R 3) . melE s R K
il 4. 48logCFU/g, K W ¥F i M 4.3210gCFU/g, & FFHIR D, (EA 510 1. 24 1.01 F11.22,
5kGy HLFHRALIR S 4F ST | B AR T R A TR AT
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K3 ACKRBIREP, BT RERMFREE PRAE D& KBIR0

Table 3  Effect of electron beam irradiation on the growth of microorganisms (logCFU/g) of
ground garlic during storage at 4°C
WEEY) s ] AR IS irradiation dose (kGy)
micro-organism storage time ( J&) 0 0.5 1 2 5
0 4.41%£0.06  3.33"20.12  1.65%0.25 ND* ND
A 1 2.38Y +1.60 2.08% +1.09 2.31% +0. 89 1.74 +2.05 ND
total aerobic bacteria 2 2,66 +0.59 NDY NDbY NDP NDP
4 1.19% +0. 96 ND" ND" NDP NDY
0 4.48* +0.07 3.72" +0. 44 1.95% +0. 09 1.32% £0.34 ND¢
P B T8 B 1 4.61™ +0. 40 3.48™ +2.33 1.19" +£0.85  1.24"™ +0.86 ND?
yeast and mold 2 2.39% +1.68 1.07% +0. 15 ND#Y ND# ND?
4 2.44% 1. 86 2.37% +1. 61 1. 46" £0.98 ND NDP
0 4.32% +0.29 3.29% +0.27 1.55 +1.10 ND ND
N Lan 1 2.68™ +1.86 1.228 +0. 87 1.22% +0. 87 ND# ND®
coliform 2 2.39™ +1.65 1.07" £0.83 ND" NDY ND"
4 1.75% £1.26 1.82™ +1.36 ND" NDP NDP
R4 4CHBIRD, B TFREBEBIELE Jeotkal pH KI5
Table 4  Effect of electron beam irradiation on the pH of Squid Jeotkal during storage at 4°C
] ARSI irradiation dose (kGy)
storage time ( &) 0 0.5 1 2 5
0 5.76 +0. 005 5.76™ +0. 005 5.76 +0. 005 5.77* +0. 005 5.76% +0. 005
1 5.69< +0. 000 5.68< +0. 005 5.71% £0. 005 5.71% £0. 005 5.72% +0. 005
2 5. 66" +0. 005 5.67*™ +0. 005 5. 66" +0. 005 5.68% +0. 005 5.63% £0. 005
4 5.65 0. 005 5.67" +0. 000 5. 64 +0. 005 5. 68% 0. 005 5.64 £0.011

— B £ Jeotkal (1Y pH JLIEN 5.5 ~ 6.5, WF584%
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4).
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Table 5 Sensory scores of electron beam-irradiated Squid Jeotka during storage at 4°C
I 5 Fis ) B R AR IEF R irradiation dose (kGy)
storage time ( J&) sensory parameter 0 0.5 1 2 3
color( Hifa) 5.33 £0.98 5.25 0. 87 5.33 £0.98 5.33 £0.98 5.33 £0.98
odor (/I ) 5.33£0.78 5.33£0.78 5.33£0.78 5.33 +0. 89 5.33£0.78
taste ( Wil ) 5.58 +0.90 5.25+1.22 5.16 £1.27 5.00 £1.41 5.08 £1.38
0 off-flavor ( 521 ) 4.41 £2.19 4.41£2.19 4.33£2.19 4.33£2.19 4.41£2.19
texture (JiiHb ) 5.16 £1.19 5.00 £1.35 4.91+1.38 5.00£1.71 5.16 £1.34
acceptability ( B4 &) 5.41£0.79 5.16 £1. 11 4.91 £1.08 5.16 £1. 11 5.25 £1.06
color( Fifa,) 5.50 +0. 85 5.30 0. 67 5.30 £0. 95 5.50 0. 85 5.50 0. 85
odor () 5.30 £1.06 5.10 £0. 88 5.40 £0.97 5.30 £1.06 5.30 £1.06
. taste (Wil ) 5.40 £1.17 5.30 £0.95 5.00 +1.33 4.80 £1.40 4.80 £1.23
off-flavor ( 51k ) 5.10 £1.20 510+1.12 5.30 £1.25 5.30 £1.34 5.30 £1.06
texture (JiHi) 5.60 +1.07 5.30 £1.25 5.40£1.17 4.90 £1. 10 4.60 £1.58
acceptability (F 47 ) 5.50 +1.08 5.50 £1.08 5.20 £1.40 5.00 1. 15 4.70 £1.25
color( i) 5.50 +1.18 5.40 0. 52 5.70 £1. 06 5.70 £1. 06 5.70 £1. 06
odor (/) 4.90 £1.29 5.10 +1. 10 4.90 0. 99 5.10 £1.10 5.20+1. 14
5 taste (Wil ) 5.00 +1.49 4.80 £1.69 5.30 £1.42 5.40 £1.17 5.20£1.23
off-flavor ( 521 5.10 £0. 99 5.40 £1.58 5.40 £1.35 5.50 £1.43 5.30 £1.34
texture (JiiHh ) 5.20 £1.32 4.90 £1.85 4.90 £1.91 5.00 £1.76 5.00 £1.33
acceptability (F 475 ) 5.40 £1.17 5.00 +1.70 5.20£1.62 5.10 £1.45 5.10 £1.37
color( Hifa) 5.42+0.79 5.57 £0.79 5.28 £1.25 5.14£1.35 5.28 £1.25
odor (/IR 5.42 +0.53 5.57 £0.79 5.71 £0.76 5.85 0. 69 5.57 £0.79
A taste ( 3 ) 5.28 £1. 11 6.00 £1.15 5.71 £0.76 5.28 1. 60 5.42 £1.40
off-flavor ( 51k ) 5.71 £1.38 5.85+1.21 5.85+1.21 5.28 £0.95 5.28 £0.95
texture (JiiHh ) 5.57 £0.79 5.42£1.27 5.85 +0.90 5.28 £0.95 5.42£1.27
acceptability ( B4 &) 5.14 +0.90 5.85 +0.90 5.42 +0.98 5.14 £1.07 5.14 £1.07

TE 1B RERAETFEA I 11 Arxd £l B R 2250 i) 2047 B3R O J3 ZIBEVE S (1 SR EUAR VI3 9 SR ANIRAZ ) o SHIRIMTZIE 1 S TESR IR ;

9 Hysrkn g, TP BRI + bR 2E

Note: 1:Sensory analysis was performed using 9 point hedonic scale (1; strongly unacceptable, 9 : strongly acceptable) with 11 sensory panelists. For off-

flavor score was used as 1, no off-flavor, 9, very strong off-flavor. Dates in the table were mean +* standard deviation.
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