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Fermentation Process for Odor Removal of Oyster (Crassostrea gigas)
Hydrolysate and Its Properties
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ABSTRACT This study was carried out to investigate the optimal processing conditions for odor removal and maximal
antioxidant effects of oyster (Crassostrea gigas) hydrolysate. The optimal hydrolysis conditions were 3.3% neutrase
as the protease, 50°C as the hydrolysis temperature, and 8.3 h as the hydrolysis time. Fish odor of enzymatic oyster
hydrolysate was greatly reduced during Saccharomyces cerevisiae fermentation at 24°C with 0.5% glucose. The protein
content of the fermentation product from oyster hydrolysate powder was 25.7%, which contained the major amino
acids Glu, Asp, Lys, Arg, Gly, and Ala, whereas Leu, Ala, Phe, Val, and Tau were abundant free amino acids. The
important minor minerals were Zn and Fe. Toxicity against Chang cells was not observed in the fermentation product
from the oyster hydrolysate up to 200 pg/mL. The results suggest that fermentation with S. cerevisiae could reduce
the fish odor of enzymatic oyster hydrolysate. The hydrolysate has potential application as a food ingredients and

nutraceutical.
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Ao AM8-3F 3a(Crassostrea gigas, 27 5.84£0.4
Z+al 3.2420.4 cm, AT 9.812.1 902 AY THA] gt
Ao A 2013 1025 2014 49l 2 A
o] Qo] 7hg FgolA d=e] PR F5 $AT =
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Bl £AlekE D AFAA T A8t b
FEIHAZ Y3 A8 a4, Alcalase 2.4L(2.4 AU/g, en-
dopeptidase, Bacillus licheniformis), Flavourzyme 500
MG(500 LAPG/g, endoprotease and exopeptidase, Asper-
gillus oryzae), Protamex 1.5MG(1.5 AU/g, Bacillus pro—
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tease, complex) ¥ Neutrase 0.8L.(0.8 AU/g, endopro-—
tease, Bacillus amyloliquefaciens)< Biosis(Busan, Ko-
rea)ol Al FH3FSIT

= 7t RAEY Ba s 8 AME$ Saccharomyces
cerevisiae(©|3} S, cerevisiae, KCTC No. 17298) %
Lactobacillus plantarum(®)st L. plantarum, KCTC No.
21004)-2 v A EAY ME KCTC(Korean Collection for
Type Cultures, Daejeon, Korea)oll A #oFutgtom 7+ ®
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Seoul, Korea)oll ] &4rol A& A-§-3F3iTt.
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(Millipore, Bedford, MA, USA)S o] &3to] &l X2 st
3 SpeedVac YA 2] 7](ScanSpeed 40, Labogene ApS,
Lynge, Denmark)ol 4] 9438 Azt Axs A2 10
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Fig. 1. Effect of proteases on hydrolysis degree and ABTS
radical scavenging activity with hydrolysis time.
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1}, papain, Flavourzyme Alcalase, Protamex?] % t}
2 Fadhe A4S B ABTS &4kt 842 Prota-
mex, Neutrase % Alcalase 7}E8]E0] =4 YElo
1, papain< AlZtol] 2 &9 Wr} gl 7l
AlZbe] w2 bRl Ee] AT bR E L] SHatks)
i“*oﬂ u|£o] NeutraseZb & 7FrFEslel A3 s1o=
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o
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I"

7t Skl

Neutrase& ©|-&3 HZ 7teisl] 21&
a4 o 718Xy 2~8%, §H-AITHKy)
2 REHURREEALS sHlon, 1 AW ke B
42 sl e] SRS foAd g
0.05, /0.01), REA-go %= (XX(Xy), XDXX)7F 7}
Fdfloll frel Al 0362}—5 v X]= A o2 UERETE 7R
sl =9} ABTS 24 < = Al o a4 o 71E
6.4%, W&~ 7k O’\] e OL} 'a40 #ANE F
7Vt Azt s et a4 HUNES HAassks
Agt 2702 st A7 G4 EH 7144] 3.3%, HHg-A|
7F 8.3A|1%F, Wr2 % 50°CE YETHFig. 2).
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Fig. 2. Optimum E/S and incubation time (h) on the extraction
of hydrolysis from oyster by Neutrase.

QI t}H25,26). ~
= o+ A. oryzae, Bacillus subt1/1s Bifi-

D{L
: Lo

breve, Lactobacillus acidophilus®} S. cer—
T Ak 1% Lactobacillus %%} Bifido-
bacterium S-FAEe wray Zake] g Ayak Sl
o] &5 FFzrgo] Aete] e AFE Akt A
acidophilus milk®] Az o] &3} ITh(27,28). E S,
cerevisiaer= QU9 23S L o] &S 5}’\”\] 713 A&}
gt A Ao] dAsH _u;_z_)do] _,.o}oq 7VE 7o AZR
D A 5 AFe] Wa ]EP(29 30).

= 7aslEe] olF A 4% HOP"% =z 7l ES &
B9 S cerevisiae$t At Ql L. plantarums ©]-83F
g & S WashA] &2 Neutrase 723 &3 ¥
gto] ABTS 2z 275 0] S7kete A& @Mﬂ T A3
ow, E3| L. plantarum®] S. cerevisiaeE.t} & ABTS
g A% S BAHFig. 3). YWHE o2 ABTSE il
A oA 3 free radicalZ24] DPPH Wi 3} &4 giksl &4
o] Mol wo] o]&¥ 3 oW, lipophilic =+ hydro-
philic @43l =42 Sl 48 7 Yoz o Wy

o whe ke BAL ABTS FH28 lAsAY 275

evisiae &

-3
T

EE

= Aol g3 o] Fo]zITH(31).

WA 74 A3 (Table 1) A2 F 759 FaEo] o
ol vate] LAY RE g 1l wh, e B
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Fig. 3. Effect of fermentation on ABTS radical scavenging activ-
ity of oyster hydrolysate. The ABTS activities were determined
at protein concentration of 2.2 mg/mL.

cerevisiae a9 YA AL Aol we} Zpo|7F AA e}
Wi o= S cerevisiae A o3 A% &I AA
o= UIFSHE W AET FAo] o] HaHE A3t
7] Eo g2 FAEY. A oryzaeE FE3sHe] 304 o
g g Jols Fol2Es I FFER AEE,
nediol, pyrazine, phenol 5& A3l Fn| o]
Ho|~E Asboll mi= A1 FgAE A8 31(32), Chum
salmon ©}7e] Az Aol H7Hgk WA vAdES A or-
yzaes W= Bl 7229 HIb= o)l =gl e
F-olahal o g S S TAL Halskgivk(33). g

e

sila—

[QR=N
AN -

H A% 715 4% #de Holr] AZskE d# el 30
ol%de] WAl ¥ 7t A¥ S, cerevisiae®l HEF] T}
drE A50] FA JUERTh wEbA = v daE e
HA FAL 50°CoAA &84 o) 71284 3.3%, 8.3A3F &t
TrES T Aol S, cerevisiae(1x107%/mL) 14%, 24°C,
48A17F ot HavE 4dg Hoz g
74 9 |2 ofo|ed =M

= Zhe dEEe 4 obn A B g ofr At

XS 543 23(Table 2), &5 123 & 7453 E2
S 25 7% alFaRq o, Glu, Asp, Lys,

Aol A+

Leu, Arg, Gly 3 Alac] HA]¢] 61.2%%5 2HA3}3itt. v 2
T o iAtel] Tk Hp opu|:A4ke] HlE 0728 =& H|E
7HA = ol 3] Aol sl tha WA TRk ATH3D.
2] obv=At 249 A9 Leu, Ala, Phe, Val 2 Tau?l
T2 A Yo, F 8 ofuite] ke 3.188
g/100 g-sample® Protamexg‘r Neutrase® 7}F5FE3) gk
= 7R SE Ax B2 1.682 g/100 g-sample(35)H.
o} oF 1.8v) F7Fsk Axtolt), ey {8 ofvite] St
7} A7bek o ZAA Q] frE] ofn|Abel]l 71R1EkE A A=
g A oot gl o] 2 A= Protamex@ Neu-
trased = 2% 7143 E Rt} Thr, Glu, Ala, Val, Met,
lle, Leu, Tyr, Phe ¥ ornithine®] @A 3] &7}3F AL e}

Uitk whg AZo 24 3bg 9 AR 84 ghald R
EoA &4 AHE By ok &) AAHY, o= g

221} O

AT

21359 ghell & & v HTHE6).
ol gk 7]“|‘“f°H 2 kg o 93] peptide?] 4
A719] wZol 93] ZF71=Y, Leu, lle, Met, Phe, Lys,
Val, Arge] o]ol £38}31(37,38), Ala, Gly, Ser ¥ The
SRS U= ofnlinAte] £EH(38). B Ao 7hrasl
g 52 Val, Met Ile, Leu, Phea E}EE &8-3ka1 ¢l Ob‘r

Tl o] F Ao
e olu] At

oz 4 3

Z29]3l Taud ClAfo] Y] ¥ 5o o =4,
ME F2A, 2EY 9T FF, UM £, AH FE =
A, a5 28, Maxd ok x4

=3 5 3t 3t
F7|Z7 st
Z MR HEES o 9224 Na, P, K9 &)
E3, MFAALREA Zn, Fed 3Fo] 2 545 HInt
(Table 3). Yt oz 7nol 714 £& FY& =2 A=
A

e om, B4 A% ol FHH Znol ABA AE U
o Znwth F57b & ol Foltk4l),
shH 31A] A]2010-76%, 2010.10.29[¥ %219 F3l&

457 4 R g 1301 AFSR A8 e

Table 1. Effect of fermentation on odor intensity evaluation of oyster hydrolysate

Glucose (%) Female Male Female+Male >30 years

Control 3.0+£0.0 3.0+0.0 3.0+0.0 3.0+£0.0

0? 3.0+1.2 2.740.6 2.840.2 2.740.6

I plantaruml) 0.5 2.8£1.5 2.3+1.2 2.5+0.3 2.7£0.6
' 1 2.0£2.0 3.0+£1.0 2.5+0.7 2.7£1.5
3.0+£1.4 2.7+0.6 2.8+0.2 3.3+0.6

3.5£0.6 4.0+0.0 3.8+0.4 4.0+0.0

S. cerevisiae 0.5 2.5+1.7 4.0+1.7 3.3+1.1 5.0+0.0
: 1 2.3+1.9 3.3£2.1 2.8+0.8 4.7+0.6
2 2.3+1.3 3.7+2.3 3.0£1.0 4.0+1.7

UL. plantarum and S. cerevisiae fermentations were incubated at 37°C and 24°C for 48 h from Neutrase hydrolysate, respectively,
sterlhzed at 121°C for 15 min, centrifuged at 3,000 rpm for 20 min and its supernatant was used.
?The number represented the percentage ratio of glucose to protein.
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Table 2. Amino acid compositions of fermentation product from the oyster hydrolysate

Fermented oyster Oyster hydrolysatel)

Amino acid (g/100 g sample) Free amino acid (mg/100 g-sample) (mg/100” g-sample)
Asp 2.9+0.1 Pser 56.6+£2.7 40.3
Tau 224.145.2 228.7
Thr 1.3+0.1 Urea 197.84£5.2 65.9
Asp - 81.0
Ser 1.2+0.1 Thr 151.1+4.3 80.1
Ser 9.0+0.0 107.9
Glu 3.8+0.3 Asn 59.5+3.0 30.5
Glu 184.5+8.9 66.1
Pro 1.4+0.1 Aaaa - 2.21
Pro 114.4£13.4 88.5
Gly 1.6+0.1 Gly 124.94£3.0 81.0
Ala 251.9+5.1 135.1
Ala 1.5+0.1 Citr 11.5+1.0 -
Aaba 2.0+£1.0 6.5
Cys 0.2+0.0 Val 225.146.5 413
Cys 1.5+0.2 19.5
Val 0.6+0.0 Met 140.0+3.7 40.4
Met 0.7+0.0 Ile 179.3+4.9 15.7
Leu 379.7+6.1 130.3
Ile 1.1+0.0 Tyr 187.0£5.3 36.5
Leu 1.9+0.0 B-Ala 28.5+0.5 60.5
Phe 250.845.9 66.9
Tyr 1.1+0.0 Gaba 42.4+1.1 -
Ethamine 2.2+0.2 16.9
Phe 1.3£0.0 Ammonia 30.4+0.2 122.8
Hylys 6.9+0.1 15.2
His 0.6+0.0 Orn 111.1£3.3 1.6
Lys 92.842.5 38.1
Lys 2.3+0.0 His 19.8+0.7 9.3
Trp 55.4+1.3 -
Ammonia 0.5+0.0 1-metHis - 20.0
Ans 13.3+18.8 -
Arg 1.7£0.1 Arg 34.6+0.2 43.2
Total 25.7£1.1 Total 3,188.1+114.0 1,682.0

YOyster hydrolysate was hydrolyzed by Protamex and Neutrase as reference (35).

Table 3. Mineral content of fermentation product from the oys-

ter hydrolysate

Mineral Contents" 4 Contents 4
(ppm dry basis) (ppm dry basis)
Major Minor
Na 14,834423 Fe 334411
K 5,979+9 Cu 12240
Ca 661+4 Zn 531+0
P 4,930+18 Mn 4140
Mg 88643 As 0+0
Cd 5+0
Pb 240
Cr 1+0
Total 29,653+58

"Values are meantSD. Values are mean of triplicates.

9384 Pb, As, Cd, Hg 5= 77} 10.8 ppm, 150 ppm,
3.0 ppm, 2.1 ppmeZ At FA] F3NA v} T2t
B Z 7R daEoA= Cdol 5.0 ppm HAEH 7

w3l A Ane] frafd TEE 55 Il Aol Tadt
2o R Wkt

= 75 Ee) HEES dAl= 500~4,000 Dagl HE =2
TA =] 9lor, ¢ 1,000 Dacll a'33H= peptide’} -
& #A|5F3 thnot shown). 9] 2% 7M4= &3] & (Prota-
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