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THE TASTE COMPOUNDS OF FERMENTED ACETES CHINENSIS*
Seung-Yong CHUNG** and Eung-Ho LEE***

In Korea fermented fish and shellfish have traditionally been favored and consumed as seasonings
or further processed for fish sauce. Three major items in production quantity among more than
thirty kinds which are presently available in the market are fermented anchovy, oyster and small
shrimp. They are usually used as a seasoning mixture of Kimchi in order to provide a distinctive
flavor.

Fermented small shrimp, Acetes chinensis is most widely and largely used and occupies an impor-
tant position in food industry of this country. But no study on its taste compounds has been reported.
This study was attempted to establish the basic data for evaluating taste compounds of fermented
small shrimp.

The changes of such compounds during fermentation as free amino acids, nucleotides and their
related compounds, TMAOQ, TMA, and betaine were analysed. In addition, change in microflora
during the fermentation under the halophilic circumstance was also investigated.

The samples were prepared with three different salt contents of 20, 30 and 40% to obtain the
proper degree of fermentation at a controlled tempeature of 20+2°C,

The results are summarized as follows:

Volatile basic nitrogen increased rapidly until 108 days of fermentation and afterwards it tended
to increase slowly. Amino nitrogen also increased rapidly until 42 days of fermentation and then
increased slowly, Extract nitrogen increased and marked the maximum value at 72 day fermen-
tation and then decreased slowly.

ADP, AMP and IMP tended to degrade rapidiy while hypoxanthine increased remarkably at 27
day fermentation but slightly decreased at 72 day fermentation. It is presumed that the characteristic
flavor of fermented small shrimp might be attributed to the relatively higher content of hypoxant-
hine.

In the free amino acid composition of fresh small shrimp abundant amino acids were proline,
arginine, alanine, glycine, lysine, glutamic acid, leucine, valine and threonine in order. Such amino
acids like serine, methionine,isoleucine, phenylalanine,aspartic acid, tyrosine and histidine were poor.
In small shrimp extract, proline, arginine, alanine, glycine, lysine and glutamic acid were dominant
holding 18.5%, 14.6%, 10.8%, 8.7%, 8.1% and 7.7% of total free amino acids respectively.

* 197560 SILKEERSE KBk (2R SR BAMLEM #RNTe &l A9,
RS REEBTEER, Dept. of Food and Nutrition, Geongsang National University, Jinju, Kores
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The total free amino acid nitrogen in fresh small shrimp was 63.9% of its extract nitrogen.

The change of free amino acid composition in the extract of small shrimp during fermentation
was not observed. Lysine, alanine glutamic acid, proline, glycine and leucine were abundant in
both fresh sample and fermented products. The increase of total free amino acids during 72 day
fermentation reached approximately more than 2 times as compared with that of fresh sample and
then decreased slowly. Fermented small shrimp with 40% of salt was too salty to be commercial qua-
lity as the results of organoleptic test showed. It is found that 72 day fermentation with 20% and
30% of salt gave the most favorable flavor. It is convinced that the characteristic flavor of fer-
mented small shrimp was also attributed to such amino acids as lysine, proline, alanine, glycine
and serine known as sweet compounds, as glutamic acid with meaty taste, and as leucine known as
bitter taste.

The amount of betaine increased during fermentation and reached the maximum at 72 day ferment-
ation and then decreased slowly. TMA increased while TMAO decreased during fermentation. The
amount of TMAOQ nitrogen in fermented small shrimp was 200mg% on moisture and salt free base.
Betaine and TMAO known as sweet compounds were abundant in fermented small shrimp. It is
supposed that these compounds could also play a role as important taste compounds of fermented
small shrimp.

At the initial stage of fermentation, Achromobacter, Pseudomonas, Micrococcus denitrificans which
belong to marine bacteria were isolated. After 40 day fermentation, they disappeared rapidly while
Halobacterium, Pediococcus, Sarcinz, Micrococcus morrhuce and the yeasts such as Saccharomyces sp.and
Torulopsis sp. dominated.

It is concluded that the most important taste compounds of fermented small shrimp were amino
acids such as lysine, proline, alanine, glycine, serine, glutamic acid, and leucine, betaine, TMAQO

and hypoxanthine.
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Table 1. Annual changes on fermented fish products since 1961

o0

Year  Total  Anchovy  Shrimp  Squid Oyster  Sea-urchin Alaska pollack roe Others
1961 13,116 2,475 9,482 189 24 40 906
1962 11,112 1,280 8,004 137 415 . 48 405 823
1963 8,539 2,201 4,717 361 10 93 447 710
1964 8,308 1,007 5, 466 538 204 109 247 837
1965 8, 905 2,013 5,878 195 13 343 54 409
1966 7,852 1,255 4,771 943 7 59 119 259
1967 15,669 3,731 10,613 3 33 333 146 309
1968 11,660 8, 560 1,198 24 4 401 193 480
1969 4,036 2,639 882 2 214 1 298
1970 4,581 1,481 2,243 218 43 417 20 160
1971 5,951 2,846 2,235 73 96 527 18 156
1972 8,650 3,728 4,327 62 53 199 80 200
1973 11, 584 3,796 6. 899 24 56 277 50 381
1974 8,426 3,757 3.217 19 153 410 149 532
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pH 3.0
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_ glo.rl.SSX l350c M D-A2 form resin
: uo m?‘ . column
glass @ R 4
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! elution (0.3N—NH40H
dia. 1.5X15¢cm 200 m! )
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________ J effluent
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filter NO.|

make up 200m;

Fig. 1. Procedure and apparatus for
decoloration and desalting of
fermented small shrimp.
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3 BBH2 BAES

BHAEe M & #a Al AEE EEYH
LS B S = e e

Thin layer chromatography(TLC): Avicel SF
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8. oin|ciRe =&

A Ago| AR BEBRDY Bk Y 2~328 et
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A A A BEe KBKAAD F 545

omi%E vHAl vhE BT Hueta o v]e) 0.02% 5
a.al@ SmiE ko) WAL, ZA 410nmel] A ik
ERq-E BRI R s Mok T Wikl

m‘ﬁﬁsrtﬂ‘ﬁ hiiEE HAel 5% b 4ml
A MRS i A TMAS) 597 Eifealim

W AmIEA ZE FEs S friehal e}

TMAO:= ZWHULAIR Ml 10mi3 25mi vl 27
ghaae Bk 5% EdLWETY 10wl 109
TiClisy 0.5ml5y gy ob0- vl b 2HEH 4%
fsted TMAOE Azl = [Ufrd42 i
B~dWh3-8 ke W afio] Q1A =l AA Pt
&= ry ZRMEA R IR . R 25miR sto] TMAS-
mErdl el 23 sk EEEe TMARC A EEEAT
9 TMAm & w o] TMAORS JLitakel o},

10. #M&EMB BH

AR 50ge MG OR Rty 15% f¥ik 100
mlE s, 253[) homogenizedt I 103 & A g
e A OEE B RNECLERER Sgle)

M OEE AP.HLA (1972)9) BT RPIGIEN:
ol whikx, fEAMHAHEA i5He Onishi(1965)9)
Wickerham(1951)¢] jzii(Table 2,3)2 Hjtste] 4
skgl ek

i ity e Y Dusauet(1957)£]- Flennary (1956)

23 Sy e Harrigans} McCane
(1966), Flennary(1956)—’:--4 Fikel o)A Az Mk
G FEe Scholessh Shewan(1964),G1bbs.9]- Sk-
inner(1966), Gibbse} Shapton(1968), Bergey’s man-
ual(1957, 1975). Skerman(1959), fiAII(1975)%
Adrekdl A 2w BN iR
Lodder2}t Kreger (1967), filgsd #%ui(1969D%9 ¥

of g Azt ek
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Table 2. Medium used for the isolation
of bacteria, Gibbon’s medium

modification
Casamino acid 0.75¢
Yeast extract 1.0g
Dextrose 1.0g
Sodium citrate 0.3¢
KCl 0.2¢
MgSO,. 7H,0O 2.0g
FeCl, 2.3mg
Agar 1. 6g
NaCl 15.0g
Distilled water 100m!

pH 7.04-0.1 sterilize at 121°C for 15 min.

Table 3. Medium used for the isolation of
yeasts, YM modification

Bacto pepton 1.0g
Yeast extract 0.8¢
Malt extract 0. 8¢
Dextrose 1.0g
Agar 1.8¢g
NaCl 15.0g

Distilled water 100m!
pH 6.040. 1, sterilize at 121°C for 15 min.

BR Y EE

1. —fEp sy, BRUEERE, olnlxZER
A AsyzEel Bk

—REKS AR TS — RS e Fig.2
9 e A &F = 700ml fE e EERER
2 A5 208 BT Fx —EHH KA F ¥
W DEY Bty Sireta] A 2d GERE
o2 XRE Jol® WM A —ed FxE Y
Bhf ol et

pHE= Kk2 ®ol K 626 F74A ozt W3t
t7b 2 % ok st MR 108H %8 pH
7.60 Loz A9 —zd & fEFsa ok

283 R 248, 27139 pHrl 44 5.20,6.0
o) gk #Misak (19699 RS HKste] R Al
AL pHob o159 AZEe} 47 52 Fol vt

EEMEERE A WRKT Y MBI
git= Fig 33} zr}

HEE REILE 202, 30% 2 40% A7 2§ 108
B7tA = MEEMmIEERsr 346 mstd o Kk
= ol GEpLE 20% A 7o) AL 302 ¥ 40%

A A BRSNS ARl B2 el st

AR BB FHIS RO FiB, TS
A(1963)S] 7 A MR G 118, AAA o
T Fs RATH MR A S WRT MIHEBIEE
b AaA AASA PRt WS,

ObL RS 1 A0 MRS okl muHe gL
Fig 4914 R& vhoh ol AfkRUBII & R 2
o=z 2070.8meg% v RENE 20%, 30% 2 40%
A% =F WK LEAAE A9 Amsded 2
F FEE wed fmse @Eode 2t
RHRIEE 20%9 AL KHE Bl RERE 0%
R 40290 AR WHUHIE o}l m RS Bftol
2 Bk,

AR : Fig 5904 2 whsh o] Mt v %
of A Mimsel WK 120 Fol B %E Hehdl 2
Wb 2 Sue 449 Wbse Gie B g
<,

287 QR 20%9 A2E AMME 3% 2
109 AB) e WRIMF o 2HER AR
o o7 mykrh T2H WK Tl U 2HER AR
o b3 Borer R SR 229 RS ol o
A AR FgomE ALAL REE 20%~10% ¥R
metel 20°C ¥zl A WEAR £ 0 HL
o 52THE Aol gha Mobal o,

2. BEBRBMES B1L

BAWE SHTR | ATPOS—EREGR,
ADP(Sigma chemical Co. #1), AMP(Takara Kok-
san Co. #), IMP (Ajinomoto Co##), insosine ‘;1
hypoxanthine (FEHIE TGt ED o REBTS
Tl ol 2Ly avvlr 2w 5| & & FiR Fig 67
e EE e 4o, ERT SR EREe
Table 48} 7t} inosine 3! hypoxanthines] [Egzs
< SllEEE A #elsh

HE ke ABER & BB MK d3d
ol iR azvE oI E 173 EREUHE lg
£+ #so e o wikdhie 2 Ebe Fig 6,
MR 27H @ T2HFY AR 20%< A Fe Fig.7
LeERIRAE 30% A 2e Fig 8 oa RIEREE 4024
A7 Fig. 99 2=} Fig 6~99 4 Rg upsh zko]
WY Arte EReHY AT 24 —Fsgen, =3
Fig 10} zko} MRt MM EehHst & -
syl e} zls TLCE 173 &BR= Fig 1144 ®ne
vkl 7rol 4 M4re] Rigke) EsehHT —Fsdd=
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Fig. 2. Changes of moisture,salt, crude ash,crude lipid, total sugar, crude protein and pH
during the fermentation of small shrimp.
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Table 4. Recovery of acid soluble nucleotides
and their related compounds from
authentic mixture by column

chromatography
Charged Detected Recovery
(r moles) (» moles) (%)
Hypoxanthine 3.3 3.2 97.5
Inosine 2.2 2.1 96.3
AMP 3.2 3.3 102.1
IMP 7.7 7.8 101.2
2000) ]

1 1 1
6 27 42

6‘2 7‘2 8‘2 |68 140 o
- a TIME IN DAYS
Fig. 3. Changes of VBN during the fermentation
of small shrimp (moisture and salt free
base).
Salt concentation (O:20%, [1:30%, A:40%)

o3} Standard R .‘
HxR+Hx  (a) (b}
0.2 T
AMP
MP Hx
o.! AP aTe
: A A
3 [Frac. No. 4] ido__ 50 260 80100 ]
~[EESRTe T @ [ W] & | (e @ e
W
% (3,09 Raw
= 10,14
x 2.0 [|HXR+Hx . E
8 (a} {b)
<4
LY
1.9 ]
Hx
AMP
o ADP .
ivp rﬁ\b TP HYR
., jﬂ“g W A n
[Froc.No. 50 100150 200 50 160
{esanfila | @) [ @ | 81 | ter @ ] )
Fig. 6. (a) Elution diagram of nucletides and their

related compounds from the mixture of
authentics and raw small shrimp.

(b) Rechromatography for separation of Hx
and HxR from the mixture of authe-
ntics and raw small shrimp.

000
e -
-
-4
- 4
g S ! S 1 : T
6 27 42 62 72 82 108 140

TIME IN DAYS

Fig. 4. Changes of NH,-N(amino nitro gen)
during the fermentation of small shrimp
(moisture and salt free base).
Salt concentration((:20%,{1:30%, A:40%7)

3 o e T & o

TIME IN DAYS

Fig. 5. Changes of Ex—N(extract nitrogen)
during the fermentation of small shrimp
(moisture and salt free base).
Salt concentration ((O:20%,[1:30%, A:40%)

9.4

2 after 27 days
48

20| 3.4

{a)
HxR+Hx

1Oy
0.5]
€
; AMP  IMP ADP ATP
@ [Froc.tio. 50 100 150 200 | |
W eusanfd] @ ] (3 | @] (51 ] &) LY
=
E 20.2
ar 3.7 22
«© 20 2.3 after 72 days i » ]
3 ) ta) (v
HxR+Hx HX
1.5 4
1.0
05 . - 00 g
ADP HR
WP i AF
Lch.Nn. 50

oo 150 200 50 100
Ewtsl 2 { ) Lo | 9 Jeer ) [_tm 5 ]
salt concentmation 20 %
Fig. 7. (a) Elution diagram of nucleotides and
their related compounds in small shrimp
after 27 day and 72 day fermontation.

(b) Rechromatography for separation of
Hx and HxR,
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Fig.8. (a) Elution diagram of nucleotides and

ABSCRBANCE

ABSORBANCE, 260 nm
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ewsa ] (21 (31 { (a1 [ () (el () | aw Z
rpEs " T %
2.0 TR+ Hix Hx 1 2
' ofter 72 doys <t
i
1.8 1! (a) oy o
Lo " 1
i
e
05t 4 ‘ .
- AMP j{y
m,uwﬁLﬂ% L, HR
Frac. NGl S0 100 150 200 S0 100
rronfil (2) | (301 (a1 L _(5) [ (&) | (A) [ (8]

salt concentration: 30 %

their related compounds in small
shrimp after 27 day and 72 day

fermentation.

(b) Rechromatography for

of Hx and HxR.

separation

i
4 ofter 27 days
2.0FTHXR +Hx X) L
(a) Hx b)
1.5} HxR
AMP
1.08 4.
0.5} ]
ATP
L IvP ADp ~
Froc. NO, 50 100 5o =260 "% 160
lmu.‘wnﬂu (2) 1 13) [t ] (51 | (6) (A) | (8)
2.0F qfter(a';z days .Hx(b) 9
HxR +Hx
1.5 1
10 j ]
0.5} ) 4
op ATP
AMP IMP i A HxR
Froc.NO. g0 150 150 2bo i 1
]Eluy.soln..l @] (3 (] 15 |ie) ia) | s

soit_ concentration . 40 %

Fig.9. (a) Elution diagram of nucleotides and

their related compounds in small
shrimp after 27 day and 72 day

fermentation.

(b) Rechromatogaphy or separation of

Hx and HxR.

ADP, AMP, inosine (HxR) and

hypoxanthine (Hx).

Sample: —
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Fig. 10. UV— absorption specira of ATP, Fig. 11. Thin-layer chromatograms of nacleotides

and their related compounds of fermented

small shrimp,
a: Authentics
b: Sample
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A48 KR TLCA A spotzt WEA ho}
RaetA St ek

MPH #ASe EMENYel ML AR ARE
o YMIBAEY $oe Table 581 zrh FURHEe
= WR HHEon ADPy} 354 mole/g2A AR W
ki, t}-& IMP#} 1.6 mole/g, ATP7} 0.5u mole/g
o]z, hypoxanthinel 4.1z mole/go] g 2

< EFd D@l ol ghgol BT £

inosine

LR

EER

WS (rThol WA (S A, 197D, Wel (FES, 1972)
Bl (S @, 1972), = A] (E 2, 1973)24 ]

o} A B(FT, 1974)), 27)(F} &, 1975)% &
SRl Heted 9551 Ak ol AW M
9 frftel AL RE UM A= Mk T3 B
o2 A 9ol 44 Wikl A7 @ ol meta
=

Table 5. Nucleotide degradation in small shrimp during fermentation

(# mole/g, moisture and salt free base)

Nucleotides After 27 days After 72 days
and their Raw - - . T T e
related __Salt  concentration Salt  concentration
compounds 209 309 409 2027 30% 409
ATP 0.5 0.3 0.3 0.5 trace 0.1 0.2
ADP 3.5 0.2 0.2 0.2 0.2 0.2 0.3
AMP 1.6 0.2 0.5 1.6 0.1 0.4 0.1
IMP 1.8 trace 0.1 0.1 trace trace 0.1
Inosine trace 1.8 2.0 2.3 0.3 0.1 0.1
Hypoxanthine 4.1 21. 4 18.3 14.7 13.5 9.2 9.0

28 2 538 FREY ATP S8 A& A B
7F R ﬁﬁﬁﬂ o} AR Mifel fRAEFH Az
KERIEEA HRAEAA Efgsts ol ATP ﬁﬁ«?
Bl <o fags) hypoxathinerdl HE AL
HexE s ot

Tarre} Comer(1965), E£F|5 (1965, 1966, 1968
a,b), Suryanarayana$(1969) ¥ %2l TH(1973)
58 A%, A% HHHN = AMP-deaminases] 1%
of #HBaA A7l Aol M @ WABHH 2o
ATP-ADP—-AMP-IMP—inosine— hypoxanthine
o #pEE wheb Sffd ob sRiEsk sl ek

HEe A4S 2 ART AvAd A=
IMP @ inosine 5-o] FiEstr2 QA& M
BT 2L HMERE Wit SffE a 2ol
cf,

Table 5¢] A} X upe} zto] #pL 277 Fo 9lef4
ADP AMP ¢! IMP= dA3 #AH 95, E L
o 4 ZAolgl® inosineo] Avds] mste] fuiiiftRy
20% A o] ikt H¥EC 2 1.8u mole/g, LI

30% Aol 2.0u mole/g, ZWPWE 40% A 7ol
2.3 mole/ g9 t}.
=% hypoxanthineo] €55 #Hmete] AHIRE

209 R ztol Wiyl HHL 2 4. 1umole/gdl A 21. 44

mole/ g2 ABIMEE 30% A o] 18.3u mole/g=, 1

BRLEE 409 Zlzto] 14.7n mole/gR  #4
o ek

RELEL 409 A4 QERE 20%, 30%4
R Z1 o} nucleotided] 4 g0l %7k ®L K hypo-
xanthine?] GHEE o7 A& 2oz Hol AN
2} nucleotided] 4RIl 14 BH% T = Aoletw
R e

R 720 Fo QA= kEE
WA grgrer} inosine ¥ hypoxathined] A& o)
A 38] wWs ek

Leeg} Newbold(1963), Kassemsarni- (1963) %
Dyer%-(1966)5-0) #i53kule} 7ol inosined nucle-
oside hydrolasee]] ¢]# < hypoxanthines} ribosez
9] 3] hypoxant-
hypoxanthine 2

Rmst

nucleotide= 7.4

= nucleoside phosphorylases)
hined} riboseffifgo gz SREH,
xanthine oxidaseo] 2]} < xanthine& #AH uric
acidZ Rachn sQEd A5-Ad YA H
= 91" inosined hypoxanthine& Fige} 7o om
HEE el MRBIES AR HFH 2 Gl
wol wWdd Aeoletx #Hed et

CFS FMUL9DE S inosine AT, hyp-
oxanthine Mo =2 Y& ¢ Qlx e & 7
BiEmEE Byl 27H Fo 9¢JA hypoxanthineo] 4
58 B Ao HFe] wof g (FES, 1972)4) =
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A1t &, 1975) x4 hypoxanthine FHE{Holzlz
Hopal el

Mt Yokl oot EH(1960) & 6-
hydroxypurine ii{kql 5-—mononucleotidec] =
Fpak Suk(t ol
AffeheA oy
R =

2Pl n EES HA960) = A8 KERSA H
o o Hegad IMP R fied £ TS
of e &bE 2 Sl gx NER F2H
5 MBS A aRdE go FES E BE
B Sele A EERDY 2 MERRdE At
ah9l ot

eSS A 8§ BwAL 5-IMPE g &
#8+= 45478k nucleotide pattern-g 7}A ™ JKEHER
B4 AMP7E g2 patterng 7h3lche #4543
3RS TR (1962) = 4 A o) & nucleotides] Hik

o) Wik Aeomz 49 el FhE ¥AA &=
v g e

92, =g L-Sodium glutamatee}
EREG HEIRIE ) Yebd st 3t

Stier3-(1967) 2 5/-nucleotides} fxffel el =
2= e 1Y 54t 5/-disodium inosinateg}
5-disodium guanylates} 457istcte stges E£HY
5-(1968 a,b) & R A -9l B el ¥-
nucleotided] jfyfiol] of g HEAKERE Rl Ao = 2
o, ¥ 2 [fFele Q9 &-IMPrL i+
o] Aol LB LEA Hhshcot Fiekgl ek

Suryanarayana$-(1969)& A -F x4 IMPr}
Wik wol #fEst =3k India shrimp, Metapen-
acus dobsonio] = AMP x<c} IMP7} 44
ko) ghed ghelar @GS ek

Z55-(1969) & R WA A9 Hkl: 5'-nucleotide &
Jfat R 5-IMPe fafol 744 % AMP de-
aminaser} fEfrste= =2 5-IMP7 e IMP typeo) =t
&9 2, 196D EHIM A2 g 5-nucleotided]
e HRE ER 24RO s Y-AMPI} g3, 5
IMP= gxio 22 AMP typeol g atglow, 27]3
= 5-IMP7} A3 gtenz IMP typeo]™, 237 ¢]
2 FR o= 5-AMPs wto =z 2 AMP typeoizt &
Hrb o]l & §-IMP g 5-AMPA $tfFste #itel=
et HIRfEAISZ A2 F& dlel BEe w3
2ol gla Hsestad ek

AR = SEAEY 72H S Yol A4 Bk nu-
cleotidee] IMP 2 AMP2] &&L f&olA s A%
R sbel el PEE VA ALz fiwd)

gonmz

=

2.#] 2 inosine ¥ hypoxanthineg] wtel] =] A&
ol A 3be] DMROA6OE ALY LB HFret
o] omission test® 3+ 45 inosined} hypoxanthine
& == glo] glutm &gz, Schultz$-(1967)&
inosine2 8 ool gtz #+g o= Fraser$-(1968)
2 IMP2) 480l ©843 hypoxanthined]
A g4% slo] Sohw @Hsgleh 221 Kassems-
arn%-(1963)-& hypoxanthine& #gto] ¢l clx &3l
d 4 -$-3¢) = hypoxanthined] Ffo] JEH o
2, hypoxanthine okt o}#| »fql leucine,iso-
leucine ¥ methionine5 3 o 8o A PiLpsk
gte] ol T4¢ & Zolgtx HEsl et

ahd

3. ERkoin|cERe| Bk

Efie) Selobn e kK Fo J25%9 3¢t
w229 chromatorm& Fig. 129} 23 peak 1o] A
187X = @iy RS BiaEst 2 —FsgeH, =
5 167 ofwl o] il RiEd 3lch

E.5} aspartic acidere] peak 19&= HHMZHER Ro}
taurineo] etz A 2= A vk FEHETl ol FdtA
E3 g
A4S A 250 Hrgelv) mRiK S Table 62} 7 =)

& Fo] B& AL proline, arginine, alanine, glycine
lysine

4 glutamic acid§-olx  t}-222 leucine,

valine, threoninee}gl o], 5ol A& AL serine,

methionine, isoleucine, phenylalanine, aspartic

Meel Sheb. 4531 <yhiel
we opufRol -8 obwlefFRe] g H]EE R
Table 6] 4 B uls}t 7+o] prolineo] 18.5%,argin-
ineo] 14.6%, alanineo| 10.8%, glycineo] 8.7%,

lysineo] 8.1%, glutamic acid7} 7. 7% 2 A o] & 6fhel
ofm] i fiho] Zrifeikolw] =] 68.4%8 XA st v
FKRS: EEE(1954) = 10519 A Sl st el &

%9 glycineZ &< FHEL BE ALn J2pde
mono aminoZ#e] 73ito] o}F wWwor ol % glycine
HHE B 0% LS A sx, =7 glycined stol
L Mgl e ez o} glycine2 A-Hme
phe] =7 Fedghvln stgow, pHLS-(1958)2 R
gy A 2550 Eftelnl x@E H¥Tstd 178
ol xS dg e, ol% glycineo] 713 wol 20}
H =] ¥y 50% &
proline, serine, alanine$-2] Jjo]glow, =3 ol &
5 EHe A olE BRERY WL 19 T0%E F
A s RE A4S 925 YT oM nBe R

acid, tyrosine, histidineg)

AA sz o E  arginine,
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Fig. 12. Chromatograms of authentic amino acid mixture and free amino acid of raw amall

shrimp.
1. Lys 2. His 3.

10. Gly. 11. Ala 12. Cys
18. Phe 19. Tau? 20. ?

ool et &k et
=3 Dabrowski5-(1969) 2 4] ¢
B 24y Fo)] = glycine, arginine, proline ¥ al-

of 2 DEHRE Wkl

Parapenaeus sp,

anine] 4iFo] whrlm &h9l ek,
¥ kefpol AA S vlgg Eel AASE 63.9%, ¥
Y 76.3% (%%, 1975), A% 74.0%(Z, 1968b),
3 o} H@=s) 32.1%(Lee, 1968a), 1.5-0] 43.3%(Lee,
19682), ZmEe] 46.6%(Lee,1968a), =1 % 32%
GEK%, 1953) AZErad R4 eyl Al &4
Y A AHEHRT BRI AAsE v w2
2el-e s1A proline, alanine, glycine, lysine H
glutamic acid?] gfo] &3] we AoE Mo} o]
opul o]l A Ao T obol HEEE T4E ¢
Aoleta HeEs oh

M Ee| Hgkotni o] £k : WL 2TE o i
obu| 1k MK chromatogram Fig. 137 v}, =
Bl MEES fEikel ) Y by Tabl 63 2
ol R R Y] ¥ty Fig. 149} 7k},

Table 6 3 Fig.12,13¢] 4 R& upe o] s
3 BR vlaste] & o ikore] ko) #E &

NH; 4. Arg 5. Asp 6. Thr 7. Ser 8. Glu 9. Pro
13. Val 14. Met 15. Ileu

16. Leu 17. Tyr

#b7b A=t

282 ool wgkd lysine, alanine, glutamic
acid, proline, glycine, leucine® HupfRgel whz}
iy Bbhe Ak RAkE Rol R AHEA T 4ol
ot b HHERTER ABNE 40% Age =
shol W F- BRste] FHMEMT 23 AL 20%
g 30% AZFE MR T2EA 7} A3 Eeks Egtor
BB M40H = 7k BHRAE =4 & s

Blpok 1A (1954) 2 AR 20% S= 040
A& 2 20°C) A e gedkoln) =B A
¥R glutamic acidt 158k o}=] xfko] #HHEQz
S8l O et A28 obv fiho] AREE AL
oPY L gt Yol Aloletn Sty

AR BRE Bl Lol Baoilbs 2
Fig. 148} zre] fuBigiiyo] whe} zte] 8t QA
R 72R7hA FA 8 Winet oyl 828 vkl AuEt
L o2 F A48 @Wase HEe R 58
HEgtn BobA = R T2H bt BEL £K
ol wlshe SERE 205 A2 2.5(%, ABRE
30% A& 2.915, ABRE 40% A ZL 2252 B
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matsdebzl = F A A8 syl ek

A (1957) & Fheb o] AR 4 glycined $14]
o] 17ff9 ofw me ikl 54 glutamic acid,
aspartic acid, isoleucine, alanine, leucine, proline
W arginineg) Lol wokvlz Rty oh,

AR el e st B Rl %
& P x=fRY patterno] %zk Bl ALt £F
(1964)e) kgt upeh 2ol FA 9 Mol :BRFIE
AR vl Lsgl ek

2% £(1968) = K FEERY  dEiols] R
£ st glutamic acid, lysine, leucine, jsole-
ucine, aspartic acid, histidine, proline 2 tyrosi-
nesd {yfel @z 2 % 45%] lysine, glutamic acid
o] Sfkel wtchw et vl A -+RA = lysine,
leucine, glutamic acid, prolineo] @& A& 5w
A5} 23, isoleucine, aspartic acid, histidine,
tyrosine o} Ao glycine, alanineo] we Ao] ¥%
RS b2 ol ek B £(1968) Tl ARA
B2 2= AR o] plEelel el dlste] ey
4, Bpgiobel ;B MRS AR A9 wlLagl s

EA9NE Al =AR, 2713, oA B #3
o gl RS AT KSR 2ARAGA o
16582} o}v) x5 glutamic acid,
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Fig. 13. Chromatograms of free amino acid of
small shrimp after 27 day fermentation.
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Fig. 14. Changes of total free amino acid-N
during the fermentation of small
shrimp (moisture and salt free base).
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Fig. 15. Changes of betaine-N during the
fermentation of small shrimp
(moisture and salt free base).

Salt concentration (O :20%,[]:30%, A :40%)
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Fig. 17. Changes of viable cell counts and

microflora during the fermentation
of small shrimp.
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Table 9. The species of microorganism
isolated from fermented small
shrimp

Groups No. of strain Identified organisms

1 4 Achromobacter aquamarinus

2 7 Pseudomonas halestorage

3 19 Halobacterium cutiurubrum

4 20 Micrococcus moyrhuae

5 8 Micrococcus halo-
denitrificans

6 12 Sarcina litoralis

7 21 Pediococcus cerevisiae

8 12 Saccharomyces sp.

9

8 Tolulopsis sp.
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Fig. 18. Changes of microflora during the
fermentation of small shrimp.
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