2, Fr| AFdlA Fel, T, TA, EA F
~

Bull. Korean Fish. Sec. 3(4) ; 1970 #KkEE 30 ; 1970

W 2] Vinegar A gAY AR T4 FA

A = #
&H M K B

ENZYME ACTIVITY AND ACIDITY IN VINEGAR
PICKLING OF ANCHOVY

by

Bong-Suk HaA
(Cheju College)

The following results are obtained by experiment on the variation of enzyme activity during
pickling anchovy (Engraulis japonicus) in vinegar.

1) Protease activity increased during brine-salting. It decreased for a short time by the addition
of acetic acid and gradually changed at an invariable ratio during pickling.

2) Lipase activity decreased during brine salting but increased temporarily by the addition
of vinegar, after this no fixed tendency could be observed during pickling whereas acid value
abviously increased.

3) VBN (Volatile basic nitrogen) and NaCl content quickly increased during brine salting.
During pickling VBN increased slowly while NaCl content scarcely varied.

4) The bacterial plate count decreased suddenly when the anchovy were placed in brine but
it increased during brine salting and decreased again when anchovy were pickled and the
number of count remained the same thereafter.

5) To maintain preservation effects, the acidity of the vinegar must be maintained more than
2% in the muscle.

6) Based on this experimental condition, it transpires that 8 days of immersion in brine pred-
uces sufficient salt concentration in the muscles. From the results of VBN, acidity, amino
nitrogen, lipase activity, and organoleptic tests, the quality of pickle was still preserved af-

ter 47 days and taste of the pickle seemed best on the thirty second day of the storage.
A il

)3 o] &9l 4 x| (Anchovy, Engraulis japosicus)E 7AAF A2 o]9 9
WA g el xgsgsm 33
,]

o ‘_
= A=
A FhA Aesgodeh. L AlZ Q¥ vinegar Fo] gl= 34 Bl acetic acid 7} w4

— 207 —



W % %
429 o8 skA 7 B3R 4 oh A, FAEE 2 s e Aok 2T
15%9) 42% AT AL AT g AAANL AL Agshd 1d ol 4 AFE 4 deh(Tressler, 1951).
of wheke] bR, cider vinegar & A8 A4 AFY Ax W} AF T 54 A 4
Ay w4, FEA haelAl 2 A E
Z

A
L 3
Eohel AYel Yza F4 TYFAAEFL FFT B 2 gl ol el 2L AAE =Pk vk

1. Al 2
19644 106984 &+ 713 F4= depe 600m%H°ﬂ<92/5%H THYNA 2oz AFT AF 1742 Ad 2
AFdA vz, WA spEe] gl AE Teb WA AR Faget
Az Gk AE2 54 67.24%, A 6.22%, DMR& 25,48% 4o},

Y

2. A9 =zl
AET AAYL A5 10£9] FEF A 0.7k < EHAZ T3} A@ 5ol 11972 Fa4std izt 0%
2, WES A7, $A% b F4 w5 polyethylene Fujvieff ¥ 3 b WF-Fol ok wE AxsgR A
o] 4§ cider vinegar & A 9 4] 5~25°C oAl A Aslgde}. cider vinegar & A X (KM et al, 1955)& A3k
15£ ¢ alcohol 200#¢, acetic acid 90a¢, K,HPO, 3¢, CaHPO, 32, (NH)),PO, 6%, Tx(¥ & x) 15000t 8 )
42 TIF AL 30°CoHlA 6647 LEAF A 1Tnéo] AFA 4,14, A 2700¢, TH 304, W 294, &
¥ 314, 33 158, /HEE 107, E£F 307, 5 2.2 L 27 43 juiced Table 1. Acidity of Vinegar

A ohA] el A wE A 2T AnzeA 942 F L3t skEg}. olA¢ CH, pHUsed —
COOHE A7ste) AE(BED oF 6%7F = EF 3o AQd Asglon o —p 6.60%
9] AL%.x]= Table 13+ 7tci. _B i4 12. 40

HH

L

(1) Lipase activity

SA4M WA, 22 wa A & vl sl ether A2l dted Ateo]qd AR A oF 21mg L 10m8] glycerined
el Al 44 7F mukska d Al gl A5 S 4 o sk sCUMEF, 1934, BiH, 1935).
7|& : olive superior oil & AF-83}9 o} (/NEF, 1934. EHH, 1935).
5@,“4 ‘glycerine & F 4N 1nl ol B s A 30mf 2 33, o] AN 1002 H#RAL 26m & AAZel A
1 23 4 olive oil 2.5m¢ k3o (NH,OH:NH,Cl=1:2—pH=9.2~8.9) 2r¢, 2% CaCl, & 0.52¢4, 3% alb
umin £4(RF2A) 0.50f 5L g FAL 387 Ads] A3 & olive oil & EFatm o e AT
245t 3087 552 30°CY &z ozh} F ) kel A 969 alcohol 2 125m¢ 2 34 A &sli F4] 20m¢
9] ether & 71314 thymolphthalein & #| x| oo = 3ty N/10 KOH alcohol $§ o 2 AR o] = o 747 A A
dht dE AP-e g4 ddle 2 9 & WdotGEE, 1952).
S4 B FAMH WS W e AE 54N 10n2 A A £9 N/10 KOH alcohol -§-4 8] b2 X
A5k ot

SAH el Aol o] AZF A BE <k 210m# 3 5] 100m-L beaker o) glycerine 10mf9l toluene @ W&
AT 150k WA vkrE 100m6 2 319 A8 A& A4 LEistd ASd S 10ned EAHA T4
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=2 Vinegar

7|8 : Casein 5¢ & 12n¢ 9] IN-NaOH o} Zke] Eo] §ad & IN-HCl = F3ste] -4 S 500n 2 o}
£ toluene & s}sle] W Asle Fi ALt vt F 1% casein 2 ARE38+4 Tt

Zxied : Field gross method(F:E, 1954. #3iH, 1952)5 A 233 ch. & 1% casein £ 10nf o] F4& 10mL,
Meilvaine buffer &3 (M/5 Na,HPO,: M/10 citric acid=3.53n¢:16. 47mé——>pH=7. 0) 102¢ & 7t5k A & 40°C 3}
ezl A 247k wkA]Sl ol WAt Al & AFARA] 5% tannic acid £ 10nfE shal A ST N REE FHH
A argel a4 WA e $AA7 T Pamas A4 wlF BF AL FFasch

4 B BAY AEAE W A4 ALEE T4Y 1000 Foll = Ao A BAFAL.

A= AR CHRTR, 19616 83151 v

VBN=ZZ} : Conway method(F#E, 1961)0l & 51 o}

Plate count(A.P.H.A. 1958, Tanner, 1944) : §-& 7~8v}2] & W& 2 el A flletz 3 F(HF 2 52.34)
blenderol] 4 buffered dilution water & 34, ¢0%-%q 2L ZA & plate countef] A)-L5}g L vinegar = HFIL
petri dish¢f] stz F83] £33 - A-Estgel. 283 Standard plate count agar ¢ A.P.T. agar ¢ 5
W R & ApEste] 27t 32°Cel 4] 387 20°C el A 59 7 v kg ¥ count 319 th.

Amino-N Xz} : Formol & A ¥} (Harwitz, 1960)% = 5} ot

A BIRRE: 2 W CRIF et al, 195002 5l oh.

pH £X : Beckman model H pH-meter & A+-g34 .

471 - A (B ARG, 1956) & #Hstsich

4. & af

A4 73k Table 2,33 #oh
Table 2. Analytical Data of Fresh, Salted & Vinegar Pickled Anckovy During Storage

~ (_,0ndlt101'l Fresh Salted Pickled
St°ragid§§§‘§d 1 4 7 10 2 4 7 10 16 25 32 47 54 60
T~ |1 s 8 m1 13 15 18 21 27 3% 43 58 65 71
Lipase activity 502 500 2.15 3.89 3.54 4.50 2.21 1.85 0.06 1.00 0.56 2,04 2.22
(N/10 KOH ml) (8.13) (4.62) (5.29) (6.24)
Acid value 478 5.07 6.99 22.25 47,04 48,38 58.74 39.09 57.67 72.51
(38. 42)(42. 65)(42.70)(55. 74)
Protease activity 0 0.26 0.45 0.504 0.14 0.21 0.26 0.31 0.10 0.10 0.10 0.10 0.10 0.10
(Soluble-N)  (1.61) (2.50) (3.03) (5.92)
Amino-N (mg %) 64 118.45 132.39 159.1155.08 136.75 160.28 184.40 254.28 312.68 365.49 204.92 305.55
pH 6.36 6.30 6.20 6.22 4.40 4.55 4.52 4.52 4.68 4.70 4.63 4.68 4.75 4.71

(4.19)(4. 36) (4. 49)(4. 45) (4. 500 (4. 79) (4. 67)(4. 70D (4. 75)(4. 73

NaCl content .
%, dry base 6.33 27.52 29.58 29.58 30.15 26.14 22.45 20.25 19.24 18.32 19.40 22. 86
%, acidity 2.39 1.99 2.26 2.34 1.47 1.61 1.67 2.05 1.62 1.90
(2.59)(2. 49)(2. 32)(2. 28)(2. 23)(1. 98)(1. 91)(2. 15)(1. 62)(1. 54)
VBN (mg %)  7.67 12.27 15.33 16.87 9.20 9.97 11.88 11.50 9.58 11.50 12.65 13.80 16.45 16.87

Remark: ( PRI Lipase activity, acid value, protease activity of entrails

( Yovenen pH, acidity of extratcs (vinegar)
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PROTCEASE ACTIVITY

b # %
Table 3. Result of Plate Count

Incubation Vinegar (Extracts) Fisﬁ
Media at 32°C at 20°C at 32°C at 20°C
Sta APT. Sta APT Sta APT Sta APT
Fresh fish 500, 000 250,000 1,200, 000 490, 000
Salted for 3days 200, 000 12,000 24,000 16, 000
Salted for 7 days 40, 000 30, 000 58, 000 46, 000
Salted for 10 days 45, 000 29, 000 5,600 42,000
Pickled in vinegar <30 <30 <30 <30 350 300 400 <300
for 1day
Pickled in vinegar <30 <30 <30 <30 <300 <300 <300 <300
for 2 days
Pickled in vinegar <30 <30 <30 <30 <300 <300 <300 <300
for 58 days

Remark: Sta---Standard plate count; APT---APT agar

| &

Protease activity ¢} amino-N 2}¢] Al S viepdl FAL Fig.ls 2ol Aol A2 Al F <57} brine-salting 3¢
o028 ZoE AL Ay garom 47| o]t Bl AL o] 2 Soll A AslE Al F5Y ALolE BTtz amino
N7t S715ls A& E¥Ugle] protease o] 2ol o Aolrh o 44L& Ely, 1UAQ9SHY] AT o3

s eh.

Ak b protease $49 FRORDL 499 H¥14 25 Aol w AT 0] AL 2 vinegar
o9 A4F2 $49 HI AAE o AdsE Ao *M‘%v} 29 % AT+ AY 45 S Ax 27
&3 VBN Z7@ohe A8 44k 5846 §84 54 b protease 8] F48 Rk o Bl A ods gl
S dld] 2% gl o w By t}zko 2 ammonia 7} HA gkl o

*EEH(1955)°I o Tol 4z sk o}
A Q% lipase B4 o] Aapd o2 2T s F4stE AFL FL AR 500mg o] A 0.1 N-CH,COOH
0.5n¢ 9] s}l lipase &9 FREREDN 7HF Awsta 2 o)A Ee o]dhY] oA lipase ™ o] 3t

45 ctm & F#EA952), HEFQMDE AT A7 AR 22|z lipase Z4 01 Al ez dlghe vy

ZFaste dE TR A5AAdA dehts oAl 9 B2 stm F F 259 He v g u /] A Zehe
. Muscie 4748 34 01-951"/]') b2 Ak g4 43
8 . - Entrails " taoo
'l;ﬂ s _x Amino- N I e AAbsly Erh zRE el dlx
£ ~
et / N T N4 AT 50~85C el e 50°C o
(=
ge ' / 300 E Aol At AN E@EMY e A e
x
-3 _ % PI964>8) Bz w] Fe) polyethylene o] E
Z
w T / 200 g A7 AL seal L2 E4rgl o] (80°C ol A poly-
e vl % cthylene & AU T 2 HLEY e,
§ Vi 4 Folok AekA HEE 60°CelA 108 B A
2 2] 100
a s orlthn 4 A,
N VBN 8 NaClys @ A£shs] 78 v
) i x L s
15} 20 20 20 50 60 70 W 342 Fig 33} 2ol 234 B AXY
STORAGE PERIGD (DAYS) VBN ¢} NaCl = zbell & 8159 A4 <] a4
Fig.1. Protease activity and the change of amino-N. £ ZobE 4+ ¢l
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LIPASE ACTIVITY (N/10 KOH, ml )}

ACID VALUE

W3] Vinegar
204 x------x Lipgcse activity, muscle 80
® " ¥ v entrails ’
b N Ac:d value , mL:scle J/ 70
Sm——e v, entrails ‘.
| 54 - 7 L60
I3 4 ~ I
-~ . ~ ’
/ T . 50
- N 7
1o S Rt H40
A 130
’
54w~ 4 f’l 20
\\ ,""f*i
\\“, v “x\\ - Lo
0 ~ : T §~:-~~""'F"'"T"""”.’ T
(6 20 30 40 S0 60 70
STORAGE PERIOD (DAYS)
Fig.2. Changes in lipase artivity and acid valve.
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Changes of VBN, and NaCl cont end acivity

during the storage period.
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Fig.4. Changes of pH, and acidity of muscle and

its fluid during storage.
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A3 Fr4stm AP FAAE VBNE 9ukd 718 sbd NaCly=i= A9 w37 glgleh

D ATTe I dAFRA FTUE B S Addezs AR A4S Belxm I o) FdE o
AT +E A

5 A AFE AFAE TR} ARz S0 A5t 29% o) de] HEF vinegar & AEF ¥ Folok

6) 4 @A E 7173 8Ue] AHatstgl o VBN, A%, amino-N, lipase &4 2 35 A4 A48 wola
F 47d7R 2AE 4 ga 329wy b she]l 4k
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