F2BEE LM RS EABHEHARAER Vol.28 No.1
2009 £ 1 A Journal of Food Science and Biotechnology Jan. 2008

N AN E:1673-1689(2009)01-0057-06

PR Tk T4 i TR #1026 0 SR e e g BRI B LR

A%, HFeE*, Jinmoon Kim
(IHAFE REFR,IK X% 214122)

B E: A ARFL, MEAARECHERME(TBA), AR TRBET AT GREAN YO R EHR
B ORH RSO AR, A EBER-A4-K#% (SDE-GCMOBRARL T HF LS
HHEREQRAG Y ARANBIE, KAFBRILEFRGR 4 FRIKTBAA. BRI R
vkim & TBA S MAZH, EWRELHAUN ST LHERERA - EXR L PRREONEF
BRARRY , TRIAZALEANEE G, AEHR4 5 TBA AL W48 % RS (R =0.9045),
SDE-GC-MS 4R A, e AEATE LN R AW RAAS LR E S FRSREFLE DA LK
FATHTHE LA KR LGP L o BEHRA 2L V3 104, EAERGEE n-
6 % R4 fs B 8 (PUFA) g S S g s A0zt & F M 0. 691 % MK 5] 0. 04 %, B & K B¥ AL
RenEz -t BAHLRAMEYR,

XEiR: #e, Ea Rk HEREZE

*ﬁ?&%;TS 275 XEARIRE: A

Removing the Fishy Flavor of Silver Carp Protein by
Yeast Fermentation and the Mechanism

FU Xiang-jin, XU Shi-ying", Jinmoon Kim
(School of Food Science and Technology, Jiang Nan University, WuXi 214122, China)

Abstract; This methods of sensory evaluation and Thiobarbituric acid (TBA) value were used to
study the effect of active carbon, cyclodextrin, yeast on the fishy flavor's removing of the acid- /
alkali- isolated silver carp protein, furthermore, study the mechanism of the fishy flavor’s
removing by yeast, using the simultaneous distill extraction (SDE-GC-MS) technology. Water-
washed process and alkali-aided recovery process removed the fishy flavor and reduced the TBA
value effectively, but the acid-aided recovery process caused the fishy flavor more heavy and
increased the TBA value. There was marked regression relationship between sensory evaluation
value and TBA value (R*=0. 904 5). Active carbon, cyclodextrin, yeast could remove the fishy
flavor effectively, among them, the yeast was the best, odorless protein was obtained by yeast
fermentation. The result of SDE-GC-MS showed that, the major flavor component in fish protein

were alcohols and aldehydes. The fermentation of yeast decresed the species of heterocyclic
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compound from 7 to 1, the species of short and branch chain alcohol increased, species of

aldehydes decreased from 21 to 10, the relative content of fishy aldehydes, which stemed from

the degrading n-6 polyunsaturated fatty acid, decreased from 0. 691% to 0. 04%. One mechanism

of removing fishy flavor by yeast was that yeast transferred the alcohols and aldehydes to organic

acids.

Key words: silver carp, protein, flavor, removing the fishy flaovor, acid-and alkali-aided

processes
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(10 000 r/min, 30 s) (DS-1 BB HES K, L1
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R AR AR R e a A, Faf % pH EH(R
# pH 2.3,H# pH 11. 8) . BA S BRIE R E KT
10°C; pH [HAP HAEE K EWMHEMEA K 30
min; ¥ % 2.0 (4 'C,5000 g, 20 min) (4K15, Sig-
ma, German), EZ# UL ;@ LiEW pH HP 5.5
EEAR;YHELWQ C,5 000 g, 20 min), T
TR MR R A EARD,
1.2.2 pLRE WEHER AW EAERRERM pH
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1.2.5 #H4ZARANABER(SDE) H#&
100 g, A 1 000 mL & Bl E£EH . A 200 mL
BaUK BEHEKk, FEFRNRIBEREE—
WL HIEEETE 100 CH) 110 CZERFHRE. B
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B50mL BAXKZEET 250 mL MEKHEMR
LB RN R EERR BN S —%, M 50 CHHER
KB MBGEE, EEER 2 h, ZBFERBAEL
HHXKHERM S g BAK.4 CHE, S ERRR
A HEBRIKE 1mL,
1.2.6 %#— Fi#(GCMS) S HE#HAHK:
HP-5MS E 41 & & ; % 47 i 8] 10 min, #F 8 O R E
230 'C;:#0iR 30 C,4%#% 2 min, 1 10 'C/min B
FFEF 250 C,{472% 30 min; RS (He) A B H &
0.8 mL/min,ZHH, 50 ¢ 1,
FEH&G - EHREEKE 280 C,ETHEBE
230 'C,EFFEEE 150 C; 3 B 35~350 m/
HBEBET0 eV,
1.2.7 #Zamiz pHE,HEAHEK,
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21 ABHAENEAERTS . TBAEREAGENEN
Tab.1 Effect of treatments on the fishy value and TBA value

e IRk TBA ErR

2 B BE/%
L) 6 0.85 100
K¥EEH 3 0.625 59,8
RiEEH 7 1.05 7.5
BREQ 3.5 0.41 79.1
R EEREREA 1 0.35 68. 4

®R.FHEREED 0.5 0.237 71.1
BREOBSAXELE 0 0.103 79.1
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BHOY) . 16 % bR E ARAR K, W B AR R GR RETR
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HmEEST 0.5 HESBE, XEE N ERNE
RER MABEAEMES E 4k, N5 & i 5|
LR, BEBRES,. TBAHBERE, HIBE
EERBLOTE HOSE.

Rk S TBA H4 ¥ FIH R =0. 904 5(H
D, LBk SEHRERT=WAEBRKELR. EMI
BB AL TBA H AL ERIRTE N EREE,

y=7.8821x-1.126 8
6|  R=0.9045
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TBAfH
H1 MBEKFNSSE TBAHHXR

Fig.1 Relationship between fishy and TBA value of fish
meat
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HFRES. BHMEHBORS.
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HEMPSHE . X BEEMMSRPIEH2E 4
NEERHREHRELEGYERFREER BEMNHR
18 th, b 3R G, BR A AT DA & oK B AR A, B U X R BR
HAEMAK.

EEUBREAGY = ERMHRE, FET
BE R piy T A48 0 i O G o A R AR T 7 A T
B xR AT R R ERORA TUEk, I HBE B EERY
WKESAHFERNEFIHME. MERLLEDE
ENRABRPERNBHELN =Y, REEY S
FHSHRME, BEALATRA—FEFHHRE.

RENHFRANRKAHERERBEINESR
3% ,{H Josephson %X} 3k /K fa ) S BRHEFT T A
WED BEREHRER . OB 1-EH/-3-8.1,5-¥2
3-8 .2, -F MR- 1-BM%E G .GHREREAREGY M
B FAFHRKEREHNEYEIEKMERE, Yo-
shiwa IRV ER XA, VT ARERKNHFEE
B R 2, 4- AR 3, 5-F R 2,4 R AR
2,4,7-R IR, TR N B T
BAMBESK EER C-Co i 1K 4#4-3-8.2,3-
R 1-JE-3-E ORE L R-2, -4 AL 1
B LS F R -BERE A YL
X XEERERSHWDEEAGRTERK. R
T EMARKEVARERK,

WMAEBBENCE. RE.FB. IR ER

ZEELSTE-BSARBR.EHMFHES
BR, 2-J%4% B (2-pentenal) . 2-C % B¥ (2-hexenal)
2,6-F —HB% (2, 6-nonadienal) BLAg i tR 39 8 )N . 3E
B HFHEE;2,6-T %8 (2, 6-nonadienal) R it &
Mgk, © 8 (hexanal) .2-3 45 B8 (2-octenal) ,2-3¥
J% B (2-decenal) F1 2-4-%% — 4% B% (2, 4-decadienal)
BAMBK. P2, RRk, 5 E AL Xk,
RO AFEK AN ST EK . AREKE
X YREETEX S, aBWEaP CREKERR,
SHREFOEA - BANRRNEASKEERENHEX
Y|,
2.2.2 EEKEEBLIE AT Kok 4 R 60 oh BOBLRE AL
2 HHAKPIHESABHERAEON GC
MS g5 8 (BB , A B9 A AKPI o 4 i) 2 it
B (Pyridine) , T BE R} R BEL AR )G B W B, & B
FER) EFUEGYMERENTHTHRD L.
HEA S EEREMMEG T AR, B LB
RMEEHATEER, EEMI BRI, TULR
A& Ui th R KWL

FRAERT SRR F R R ETRREL, REETR
FBMBEHRET —RU L. U+ -8 AR TS

SESRBELUE KR ERMRAEEM, W 2R’
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Tab.2 Comparation of flavor compounds between AKPI and

fermentated AKPI

Rk WiREQ R A2
B 18 9
B¥ 9 10
Bt 2 2
.3 21 10
-] 4 4
" 8 19
4 2 1
&3 7 1
HE 0 4
Bit 7 60

£3 WEEAAKP)ESAEFENERKYFENE
REWL
Tab.3 Comparation of the fishy odor compounds content be-

tween AKPI and fermentated AKPI

M &R/ %
Rk 4 5
BRER 35308

2—Pentenal 0.104 0

2—Hexenal 0. 067 0
2,4— Heptadienal 0. 147 0.03

2,6— Nonadienal 0.062 0
>n—3 PUFA 0.38 0.03

Hexanal 0.489 0
2—Octenal 0.112 0.02

2—Decenal 0 0
2,4— Decadienal 0.09 0.02
>n—6 PUFA 0. 691 0.04

AKPI sy JROR W0 i 21 %, % 8% 5 w20 B
10/, HPRAEAKPLFRABAMAEABEERAER
W B2 A : (E)-2-pentenal, hexanal , 2-hexenal ,
decanal, trans, trans-2, 4-octadienal, trans-2-cis-6-
nonadienal, Z-2-nonenal, cis-4-Decenal, 9, 12, 15-
Octadecatrienal, trans-2-Tridecenal, Tetradecanal,
cis-9-Hexadecenal,cis-11-Hexadecenal %, R7E®
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BEEBREEZEATRIA MW AKPI + 84 & 3 5
BB 24 4 . Tetradecanal, Hexadecanal , 9-Octadece-

nal 4, 725 JR A7 /5 AR A B 2 B BE 25 .2, 4-Hepta-

dienal(E,E)-.2-Octenal, (E) ,Nonanal,2,4-decadi-

enal,Octadecanal,

R4 HMAER R R BKY R
Tab.4 Comparation of the similar flavor compounds between AKPI and fermentated AKPI

AKPI BEREER
RT/min Peak name RT/min Peak name
15.938 trans, trans-2, 4-octadienal 16. 801 Octanoic acid
18.153 cis-4-Decenal 21.39 Decanoic acid
24,582 1-Dodecanol 25. 465 Dodecanoic acid
24, 863 1-Tridecanol 27.174 Tridecanoic acid
30.137 cis-11-Hexadecenal 28. 604 Hexadecenoic acid, Z-11-
30.25 Tetradecanal 28.925 Tetradecanoic acid
31. 392 9-Octadecenal 32.412 9-Octadecenoic acid (Z)-

EMBRGEF, %S n-6 AR R
(n-6 PUFA)HIK, 15 n-3 R AR BB (n-3 PU-
FAYX(FE AR K, Giovanni® 18 i3 848 8 % R g fo
B B AR B 4L AR AR GE B T X — & n-6 PUFA fEfafk
W EABIERT SR, AR A ERNER
X, iaBREAPRNINHEXYELEY
&t 2-pentenal , 2-hexenal, 2, 6-nonadienal 3k ¥ F n-
3 PUFA & {L B4 f# , hexanal, 2-octenal . 2-decenal Fi
2,4-decadienal 3 #8 F n-6 PUFA E L%, L&
TERBEAERBEINEXHEYREOMHENT SR, KB
#XHETF n6 PUFA EALEFBOBEY RS EN
0.691%FE(KF] 0.04%,X 5 TBA W@ R(K D
—¥.

BEEBREFRNHEEMIEREERLD, N

8 % 3Lk (References) :

H— O REER RO, LB T BTG
BRIRTHAHERFE KRR Y, K8 AKPI ) — ¢
RKOBERBIESS T LKA, H 7 HE KR 8N
fe1 i A 0 3] T ¢ DR T A R R (3R 4D, T HL X
S AKPI P REHH., XELH, S RERE
ML 2 — B LR B 2E 5% 1L UM B I AR

3 & i

-

KB B R T % & 3 W 55 I8 ok 70 1% /& TBA
18 B4R T ¥ IRk I E . TBA (E0S T s B T 4
5 TBA {62 M X # R H (R =0.904 5), Wi
BEMESRETEIRSEERNGEN. @
WEEHEEMRRYERBLANEL BT RE
LB B BT — R P 2 MK AL M L RO R

[1] %k, %% HAMUMERXENTESTHREBRAMTERERD] 4 5EWHEARFMR, 2006,25 (5): 115—121.
ZHANG Min, ZHANG Jun. A research review of low value freshwater fishes processing and their discards utilization
[J]. Journal of Food Science and Biotechnology, 2006,25 (5),: 115—121. (in Chinese)

[ 2] Suzuki T. Fish and krill protein processing technology [M]. London: Applied Science Publishers Ltd, 1981.

{ 3] Hultin H O, Kelleher S D. Process for isolating a protein composition from a muscle source and protein composition. US

Patent Ser. 08/797,929[ P]. 1997-02-12,

[ 4] Choi YJ, Park ] W Acid-aided protein recovery from enzyme-rich Pacific whiting [J]. Journal of Food Science, 2002, 67,

(8): 2962—2967.

[ 5] Kristinsson H G, Theodore A E, Demir N, et al. A comparative study between acid- and alkali-aided processing and suri-

mi processing for the recovery of proteins from channel catfish muscle[J]. Journal of Food Science, 2002, 70(4),298 —

306.

[ 6] Brertm, HEbn, B RERRSEAGABAREARNOHR] BHE KR, 2004, 25(5): 61—64.
CHEN Shenru, ZHANG Qibiao, Ni Hui. Study on protein recovery from silver carp flesh by acid solubilization [J]. Ma-



62 £ & 5 £ B B KX ¥ K %28 %

rine fisheries research, 2004, 25(5): 61—64. (in Chinese) .

[ 7 7 Josephson D B, Variation in the occurrences of enzymecally derived volatile aroma compounds in salt and freshwater fish
[J]. Journal of Agricultural & Food Chemistry, 1984, 3. 1344—1347,

[8] R, R, XL FEENHBRIERIEAMH LT EN] RESEDBARER,2003, 22 (1) 86—89.
WU Yan-yan, LI Lai-hao, LI Liu-dong. Studies on extracting technology and preventing oxidization of fish oil from Tila-
pia Viscera[J]. Journal of Food Science and Biotechnology, 2003, 22 (1); 86—89. (in Chinese)

[ 9] Hsieh R J, German J B, Kinsella J E. Lipoxygenase in fish tissue: some properties of the 12- lipoxygenases from trout
gill [J]. Journal of Agricultural & Food Chemistry, 1988, 36. 680—685.

[10] Tarladgis B, Watts B M, Yonathan M. Distillation method for determination of malonaldehit in rancid food[J]. Journal of
American Qil Chemistry Society, 1960, 37(1); 44—48,.

[11] Siddaiah D, Reddy G V' S, Raju C V, et al. Changes in lipids, proteins and kamaboko forming ability of silver carp (Hy-
pophthalmichthys molitrix) mince during frozen storage []J]. Food Research International, 2001,34, (1): 47—53,

[12] Undeland I, Hall G, Wendin K, et al. Preventing lipid oxidation during recovery of functional proteins from herring
(Clupea harengus) fillets by an acid solubilization process [J]. Journal of Agricultural & Food Chemistry, 2005, 53: 5625

—5634.

(13] {48, T4 B BAFE3E. TE EMMERSES GC-MS KAEM TR KARSKRS LT A RMHBE, 2006,22(2) . 219
—222.
JIANG Jian, WANG Xi-chang, CHEN Xi-yao. Analysis odors of fresh water fish meat by HS- SPME combined with GC-
MS [J]. Modern Food Sci and Technology, 2006,22(2) . 219—222, (in Chinese)

[14] Eig#e, FEHHET, KA, . WOERERII]. Ki=%R,2000, 24(4): 354—359.

ZHANG Chao-hua, Toshiyuki Hirano, Takeshi Suzuki, et al. Identification of volatile compounds in Carassius auratus [J].
Journal of Fisheries of China, 2000, 24(4);: 354—359. (in Chinese)

[15] RiEHA, £F, N RECEABBEFYHERARAFTRARNY]. |&5EWHERER, 2006,25 (1) 1—6.
ZHAO Mou-ming, CUI Chun, LIU Shan. Study on different meat flavor synthesis by maillard reaction from low- valued
fish hydrolysates[J]. Journal of Food Science and Biotechnology, 2006,25 (1); 1—6. (in Chinese)

[16] Yoshiwa T, Morimoto K, Sokamoto K, et al. Volatile compounds of fishy odor in sardine by simultaneous distillation and
extraction under reduced pressure[J]. Nippon Suisan Gakkaishi, 1997, 63(2) :222—230,

[17] Campo M M, Nute G R, Wood J D, et al. Modelling the effect of fatty acids in odour development of cooked meat in
vitro; part I- sensory perception[J]. Meat Science, 2003, 63: 367—375.

[18] Giovanni M T, Vittorio M M, Tiziana Mentasti, et al. Effect of dietary lipid source on fillet chemical composition, fla-
vour volatile compounds and sensory characteristics in the freshwater fish tench (Tinca tinca L.) [J]. Food Chemistry,
2006.

(st .4 #,%4#F)



