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Abstract: Different types of electrolyzed water were used instead of ordinary water to wash raw tilapia, and the effects of acidic
electrolyzed water on microorganisms on the fish surface, substances producing fishy odor, color difference, texture, and degree of lipid and
protein oxidation during storage were examined. After washing the raw ingredients with acidic, weakly acidic, and neutral electrolyzed water
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instead of ordinary water for 3~10 min, microorganisms of the fish surface decreased from 34.55x10°~24.21x10° CFU/g to 1.78x10°~
0.86x10° CFU/g, 9.21x10*~2.21x10* CFU/g, and 12.52x10°~5.12x10° CFU/g, respectively. The concentration of geosmin (GSM) - a substance
producing fishy odor - decreased from 714.15 pg/L to 412.78~198.86, 519.21~312.21, and 612.12~385.12 pg/L, respectively. The concentration of
2-MIB, another substance producing fishy odor, decreased from 334.55~224.21 ng/L to 251.78~101.21, 279.21~128.21, and 312.52~205.12 ng/L,
respectively. Under storage at 0~4 ‘C, there were no significant changes in the total color difference (4E) value, firmness, elasticity, and chewiness of
all samples (P>0.05). However, after 8 days of storage, the total volatile base-nitrogen (TVB-N) content decreased from 40.11 mg N/100 g to 28.77,
32.54, and 32.22 mg N/100 g, respectively, in samples treated with the three types of electrolytic water. The content of thiobarbituric acid reactive
substances (TBARS) decreased from 0.43 mg/100 g to 0.35, 0.41, and 0.38 mg/100 g, respectively, while the protein carbonyl value decreased from
1.63 nmol/mg to 1.35, 1.41, and 1.48 nmol/mg, respectively. Conversely, the thiol value increased from 6.83 nmol/mg to 7.35, 7.11, and

7.05 nmol/mg, respectively. Therefore, washing with electrolyzed water can effectively inhibit the degree of lipid and protein oxidation in fish. These

findings provide a theoretical basis for the use of electrolyzed water to extend the storage period of pre-prepared fish dishes.
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Table 2 Effects of cleaning time by acid electrolytic water on initial microorganisms of fish bodies

B AT T /d 3 7 10
AYCA N5 1.78£0.21°  1.45+0.70°  1.16£0.51*  0.86+0.20°
BBERM MK 921+0.11°  7.3240.59°  521+0.19°  2.21+0.11°
b, R K 12.52+0.22°  10.12+0.75°  7.1240.35°  5.12+0.12°
EiEK (RTER) 3455:021¢ 30.56£0.32¢  26.56+0.32¢  24.21+0.21¢
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T4 H TR R T F R A O B AR AT T R
RIRFFC, 19 ER AR B LS4 A GR35 mg/L,
RIERTEA 22 min, BRELCH 1:6 (n/V), TESLALER
ZAET, AT EUE N 0.74 1gCFU/g, A HE N 81.59%:;
TERCOTH R AR A HP AT A R, 5B
PEHA K ARSI AR R B T 22508 pH (E R 3, 12
JRFA] 13 min, BREEE 1:4 (m/V), fEMRIETZ4%
PER, AR R KON EUE N 1.22 1g CFU/g. &
SEIOAF B IR T F A AN 2 A 12 v =TS BT ) B
RR S iR A

22 BMMRMBAAE B ERNTERYH

B A R R T e B L) — b A R
HARPN & 1) BRI R 285 067 S S P2 A A B
SO, JUHORAE R IRV SRS NN, AR
T LB R AR — NS DR I LR
R FEHEEER (Geosmin, GSM). 2-FIEFHK
fiZ (2-Methylisoborneol, 2-MIB). 2-5 T #&-3-F 4t
s (2-Isobutyl-3-Methoxy-Pyrazine, IBMP). 2,3,6-
=S RHRF (2,3,6-Trichloroanisole, TCA). 2-5#43&
-3- 4 BE M B: (2-Isopropyl-3-Methoxy-Pyrazine, IPMP)
SRR, Herbt LB GSM 1 2-MIB §4fe K22,

HIE 1 AR, K ERERSY R 3~
10 min J&, fAREEYIR GSM SEALRFFE 714.15~
41421 ng/L 2 [8], &k gk EE, JEVRY) T GSM
WS> . BRI FAR K . SEmR T rE AR AR e
IR IR ARTE B 3~10 min 2 5, BAKIERY) T GSM
I3l 412,78, 519.21. 612.12 ng/L /b 198.86.
31221, F1 385.12 ng/L, SACPEZ [MAFLERH %R

(P<<0.05) . JEMRA T 2-MIB 2 30R% 5 GSM
BA—E (B D, HERVEEMK. S5 ARKF
PEEFRKHEAATEDE 3~10 min 2 )5, KRR
2-MIB i 251.78.279.21 1312.52 ng/L J#/b % 101.21

58

128.21 F1205.12 ng/L. FHILR] L, AHEGAEEKIE VLS
JEfn, FEFKACELEA IR R RERCR, Bt s,

F LRI GSM AT 2-MIB [IRCR AT (R
S R B WA AR DU E YR TR bR,
[FEREUERA T 72 FEAA K IR 20 s J BT W B0 25 1

800 . O Btk iR
~ 700 W 55 P FLAR K
S o I s K
§ o W K o R
O d
% 400 3
il
B 300
2 200
&)
100
0
it 18] / min
400 O FR M AR K
d d SRR Rk
2 ¢ m b AR
g 300 . oW AHEK G
= b
= d
ﬁﬂ%i 200 ! - -
=8 b
E 100 2
&
0

iJ ] / min
1 EBAEZKIT T HE & AZRRAIR GSM A 2-M1B RO ZEPREZM (ng/L)
Fig.1 Effect of eectrolytic water on removal of GSM and
2-MIB of Tilapia (ng/L)
E: ARG FER T RATHAE A A 25 £ 5 (P<0.05),
ALl aL, THEFE.

23 BRME AT AR RN

23.1 BRMEMAKALIESABRAETIESS £

a1 ZAL



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.2

100 - O Mk H K

90 - W SSPR R LR K
80+

INEREREER N
W K O )

aa
qgaaa aad

7O_aaaa aaaa aaaa

60
50
40
30
20
10

0

1.2 (AE)

Ve 18] / d
E 2 TEREHETIEaEENTE (4
Fig.2 Changes of color difference of tilapia during different cold

storage periods (4E)

LN 5T REME, AR E AR
Wl e, AN REEARLEOOE. |
B2 FTRAE Y, voiile), Sxsiekes—FE, RE 3
FRAC AL AL R S (022 AE (B3 RIS BT,
{ELRE ol RO IR LS L ZE U < 1A AP AE R B 22 7
(P<<0.05). M1 LK b B 5 ¥4 el SR I S £, 22 1)
Ak, AR T RIFATE M. R
=LY 7 G BB il g S By A cid1 17/ AR e ke
AL, JEK A PUEEEY] . Miks-Krajnik 2525 faT
Fo NI FL K TS pH B =y ORP RERS 527K
PR MR A M, JEANREA ROt OREEK
PR, MR iR A . LR AT REFE T

— SRR ATR R K A e 8L =
SERE A TE DAL R B O A 5E 4 —FE, (R,
FIFRR P HU A K= A TG B, TR S E IR T
FELARE AR AL BRI TB) A5 22
232 BRbEMRRAIEE A BN T AE &M
7 A

1 TR ARG . e RS K JUL A B Jaent 1)
e TR, AR, 1P, kRS, RN
R EE SORAS I — MR AR  TE R FE
YIS BESS LR A VR S BT AR E R AR AR 1L
LA ST ) B A, A KR F K AT
TERZ G, TR RE PR SR R e AT Mg 11
IR R ZE T (3R 3~5), BEFE 5 8] (I 4E
K, FrERERIORERE . SdE, nHIEPES 25 S 2
AR, AT XIIRA, R E KA S R
A PRTREEE L S RTE AR AR P A 1S, (A
R, FEZ M EEEEES (P<0.05). A,
AT SEIGAE,  ERIE B K RERE SR K 72 i R
¥4k, Zhang PR IRIER ) ONIRYE B K AT
ST 01 A D T A P A K T R PR UL 2
Y B R SRR A IR M Wang 2528 IR e
i KORTUER PR AR 2H B T S P PR i 2 AR AP LA
e BN ERN R, HER AR T — LI fT
FH AR K PR ANR], e dR v i 1) AN [ T3t

R 3 REPHETIELEENTL (D)

Table 3 Changesin Tilapia hardnessduring refrigeration (N)

e A 1A /d 0 2 4 6 8
RERMRMK  65.7243.01°  87.54£2.11°  75.43+1.28 69.32+£2.11*°  67.711.12°
BELM B 6587x1.01° 88.53£2.01° 7631127 7021£1.16* 67.21=1.34*

FHEMEK  6635+1.01° 86.54+1.17° 75.43+0.18 69.32+1.10° 67.82+1.19°
EiEK (RFE) 65.75£1.02°  87.65+2.18"  76.54x1.11*  70.21+1.01°  66.32£1.30°

F 4 AEHETIELE ML (2)
Table 4 Changesin Tilapia dagticity during refrigeration (g)

e e 18] /d 0 2 4 6 8
RERM MK 15240357 1.72+0.11° 1.45+028*  1.32+£0.11*  1.21x0.12°
BEMEMEAK  1.57+0.87° 1.73x0.01*°  1.41+027°  1.31x0.16° 121034

o, R K 1.54+0.22*  1.69+0.17°  1.43+0.18*  1.32+0.10*  1.22+0.19"
LaEK (sHBE)  1.55£0.21° 1.68+0.18*  1.44+0.11*  1.33+0.01*  1.22+0.35

< 5 AEHAE T HE &R R (N. cm)
Table 5 Changesin chewability of Tilapia during refrigeration (N.cm)

e 7, 1) /d 0 2 4 6 8
RERMRMAK 4524065 4.72+031° 4.15:020*°  3.32+025°  3.41x0.11°
BELMRMAK  4.53£0.87° 4.73x021° 425+0.17*  3.21+023*  3.41x0.30°

o b o, fif K 454+035* 474071  4.33x0.18°  3.32+0.19*  3.42+0.11°
EiEK (FRR) 45540170 4755028  4.44+0.11°  321+031°  3.52+0.30°
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HkrE™, & 6 FTLUEH, BEFE I 1o e K,
FERAIGHE—FE TVB-N () 2B K %, 16 d
i, FREAKEVRORE S (TR TVB-N B4k 3
35.21 mg-N/100 g, J&T285 =, 1 H AR AL EE
3 FiES TVB-N SRl FIRAT 82 A, Rk,
LK AL F AT B 400 TVB-N & & ETh, KK
W, HERPERRGE, HHISReT. Seessie 5 4 8
SOV R I BB UKAE 16 d 73l 2 AR A 1)
TVB-N {EARFFAE 20.17 mg-N/100 g, KT xF B4R
27.17 mg'N/100 g, HHARMEESS 18—,

234 BRMABFARKALEEAL BRI TS
TBARS 18 &9 &1

o IR T SR S 2 LY 2 AN T DT
FRAA PRI A R, K B HARAIRIE 4,
MARFLA AR ARSI ZE{E (TBARS)
e 5 T o AR A R AR R P K /NI B B 1) — MR AR
FUE BT i o A A a2 o= A 1 DA 8 Sy 3 4
B 2 DU, g 7 "TLAE I, 55 0 KA,
FEA T TBARS {64 0.21 mg/100 g, T3 8 d J&
FE it 1 TBARS {HIAE] T 0.43 mg/100 g. LomETEH
filf7K s SSRRME FEARAN R B AR K AL B S AR, 8 d
¥ TBARS {43524 0.35. 0.41. 0.38 mg/100 g,
AR TN IR BRI, FRLR K R 25 i IR o2 A
HER PR, IR . R A
fiEE K UKRHRT B EAT DR A, 3 b L fif 7K UK AR L) TBARS
(B I T K VKO R 2 (P<<0.05), ARSEIG 4518
5 HAHL

%K 6 IMEHAE B 4Ef& TVB-N #9254k (mg-N/100 g)
Table 6 Changes of TVB-N in Tilapia during storage (mg-N/100 g)

Tz i el /d 0 2 4 6 8
BERMRMK  1251£121° 15.57+0.71°  25.67+1.28°  26.78+0.93° 28.77+0.12°
BEAMEMAK  1234+0.11°  17.89+£1.10° 23.54+127° 28.11£0.56° 32.54+0.82°

whEEK  12.87£1.31°  16.83£0.17° 25344098 2721+1.10° 32.22:+0.89°

LK (2FER)

12.51£0.95*  20.17+0.98°

28.75£1.71°  35.21+0.01°  40.11+0.35°

7 WA S 3E & TBARS AIZEL (mg/100 g)
Table 7 Changesin TBARS of Tilapia during storage (mg/100 g)

e g ) /d 0 2 4 6 8
MERM B 021+0.01°  0.17+0.11°  03240.28%  0.34+0.13*  0.35+0.12°
BEERMERARK  02240.11°  0.16£0.01°  035£027°  037+0.16"  0.41+0.12°
o iR K 023£001°  021+£0.17°  041+0.18°  031+0.10°  0.38+0.19*
Ei@K (FHEB) 02120020 0224008  045+0.01°  0.40+0.01°  0.43+0.35°
235 BRMARMKAIEEABRIE TSRS T8 7 E A K AT DLRH L 5 A 1] P 2 B 1 5T H Bk E
#IL (-CH) Fo ¥ 3k (-SH) #9RAL HaRYIIR

EREAESEFEE MKW, EARE (CHD
FSHEE (SH) &2 KNG 1 R E i
SEALIOREEERO, RO RErh, SRS b (1R
5T 70 2k 25 DA 1 2 ARG 2R i 5 | e e 1 o O 2
RN TS REPY, BT R, RAAE
FEUR, BORRFEEG, SRR,

HE 3 TLUEH, AHEEEKIE S, BRMEHAEK
BUEE AR G R, RV E AR K B A TR B
FALHIER . BAEf A mKEE, A 8d, A
FRILHIE TN 1.63 nmol/mg, TMAGRIRYEHAFRK. 55
BRIt FE AR R M BB KIS eI, BRI B A
4 1.35. 1.41 Fil 1.48 nmol/mg. Athayde ZP2[EFEHR
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Gao ZE R[] ER M Ha /K AL FEG DU, 2838 90 d (1
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