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Physiochemical Characteristics of Rapidly Processed Salt-fermented Sandfish
Arctoscopus japoncus Sauce with Thermophilic bacillus

Ki Ho Nam*, Mi Soon Jang, Hee Yeon Park and Won Ju Kwak

Food Safety and Processing Division, National Institute of Fisheries Science, Busan 46083, Korea

This study was conducted to characterize the rapidly processed salt-fermented sandfish sauce added Bacillus coagur-
ance KM-1 (RSSS) and commercial salt-fermented sandfish sauce (CSSS 1, 2). Contents of total nitrogen and amino
nitrogen were higher in CSSS 1,2 than in RSSS (P<0.05). Total free amino acid contents of RSSS and CSSS 1,2 were
1,121.2£100 mg/100 g, 1,553.6+£98.2 mg/100 g and 1,507.3+£99.8 mg/100 g. Major free amino acid of RSSS was glu-
tamic acid (194.4+17.3 mg/100 g), alanine (140.8+£12.6 mg/100 g), lysine (135.1+12.1 mg/100 g), leucine (109.8+9.8
mg/100 g), aspartic acid (103.0+£9.2 mg/100 g), valine (73.5+6.6 mg/100 g) in ordor. The samples were caused by
their composition of the free amino acids rations, in which were umami, sweet and bitter taste in the salt-fermented
sandfish sauce during fermentation. The Na was the largest mineral followed by K, Mg, P, Ca in the samples (P<0.05).
Sensory evaluation result of samples, CSSS 1 was the highest than the others in overall acceptance.
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o W3t A4E AHREH T8 o] E9] A Z(Byoung et al.,

=25 Arctoscopus japoncus)y 5015 ERE o] £3l=
ojf= LYyl FolE HIREste] U ARASH W S,
TA7E, AbeH, ety 5 SeE gl =2 E2skaL ot
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sffol| Al A4 AL Qlom 2| 10 7H2005-2014) -2 v} =
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o] % F7Fsto] 2014 o= 4,686 M/To] o] 2]=|ar Qlrk
(KOSIS, 2015). 3] Fafioll A= DAl B o] o=

=
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etal. 2001) E2E-2 o] 31 Thopat £RoH EA| (4
292 w50l IR A5 40 2 Hule 3 glek, ek
o| & ARg-sto] U, 7ob7], A, 7h| 1] ar ahAEl 59
Qelo|= Tk AHEE T Stk el Sofubete) mRg
2B FS AT 2 HojAe 2 ol f-5-5 o FFolut
AN GO2 o] &E|aL glom T ARETFo| gHY ol whet =&
2 289 AR AL 2ol BAE Bt Aol

ghd, HAL ofuj 7o AHS Hristo] 1-3A7F A A
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A7)kl A Et B 3Rt 287l wek ARIAAI O]
ol Fady F ugEe] ot wefE ol MAkE g
o] 7] wj&of 1128 (Thermophilic fermentation)E- 53]
iy o] Ee] wso] elAlEl Aol A e was oL
AFshik. whetbA & Akl A= A4 Akt Bacillus co-
agulans KM-1 55 0] gsto] SAALAA =75 A5l
Azalol Qo] Alp F) EFRIR AEH AEENS E
o =2 0E ST Eg p-2fuet Sl qtoll A AT ik A
A s =R 7MY W B e B2 &4
EREOR AN B cloRt R AlS B
Q1) AT AL AR B4 S

S

E o
M=

&4 mREWA o] A Zzof AR&St =R (raw anchovy, Arc-
toscopus japoncus)y= A E7} F5 3 A ERES Q1o iy
nhEollA] e Felstel AHgstEon £TE A ARk A
A Aol Tt 2R AFE 673407 em
(0=20), A5 21.5+£0.4 g (n=20)°] Yt} g2 AIQFAF Y
Ag PUstol AMgatgon] Hapel A AP ERa
AL AZAE 22 R A B B A A ko)A 7
shof AU AH2(24°C) BsFRA Aol A8stTt.
7%

hu| A E R EAE o 555 11>/ v]48=E Bacillus coagu-
lance KM-1 (KCCM11298P)2 +-4514] Nutrient broth (NB,
Difco, Sparks, Maryland, USA)of| 4EA|A 50Col|A 24417k
FQ i A T S ERENA A 2 Aol ARE-SHITE 2
A3 et AR5 3124 §-ARFQ] B. coagulance= Bacillus<:o||
St R 15 o™ 1] FEE ok qick
A] A AK(lactic acid) AJAbste] A= 30-55Co]aL F
] AL == 500 (122°F)°] tHB. coagulans-Wikipedia, the
free encyclopedia).

=220 S4HE

EREHA Y HAA 2 FHEE Fig. 1o Yt it 5, A
E7} 5ok AY =5 20 kg2 chopper (3H+5-2] 53] M-12S)
2 B3t 5 3144 a7 (HAEMA 50L-2, 110% 50 % 65
cm) Y11 55T, pH 6.08] A0 A 2447 5O HESA| A =2
5 Aptastas rheeiES AlEskalh Artasirt 2
7hEE S Sl tiste] 10% (wiw)ell sgshs 2734
£ H71st 3 B. coagulance KM-1 w7} 1.0 X 107 CFU/mL
HEE FH 5% (wiw)g FE3to] 50T oA 48417 ¢t
A7l o R B2 5 Akt HaES Alxsgltt Alx
SARE a5 tiske] 23% (wiw)ag= H71eka AL
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Raw Sandfish
Choéper
Hydrolysis (l55°c, 24 h)
Adding Gluiose (10%)
Adding Bacillus coilgulans KM-1 (5%)
Fermentationl (507, 48 h)
Adding Slalt (23%)

Fermentationl (23T, 48 h)

!
Filtering
!

Rapid salt-fermented Sandfish sauce

Fig. 1. Processing flowsheet of the rapid salt-fermented sandfish
Arctoscopus japoncus sauce using Bacillus coagulans KM-1.

ol 48AIZH SO A A7) th Bl A2 2 ojaH @R,
KFA-200MM-10CH, 130 x 50 x 70cm)a}5] ©.0] o7} 2k
o 0] &l 2ol 79 F ALQAT] HshEAl
Aol AT BAH O A2 T F-LoA]9] Wl
L AR WALS WS SI9) IS R0 Al
Sfolof st 3 Aol AR T oA WAzt B
ofl 4 o]} 7] o] Aol chat Aabg & AXIA) elok

ARHIEO] A2 AOACH(1995)] whef W ol &35fo]
ASET SRS AR Az, Z8MEL Auto Kiel-
dahl System (Bunchi B-324/435/124, Switzerland; Metrohm
8-719/806, Switzerland)S ARME-3lo] EA5F o AW
o[l =& BA| = 3t Soxhlet =1, 23] F2 743 o =
23T YR Mohr HOR 243100 BE 5423
3] 4k 2gato] Bagh+ HEUAR vep Ak
E24, Of0|=TA, SUHATIA, pH Y A5 £

F24 4= Auto Kjeldahl System (Buchi B-324/435/124,
Switzerland; Metrohm 8-719/806, Switzerland)S A8-5}¢]
WA 8kGl o w o] e Z 4 3FFE- Formol 2] %] ¥ (Ohara, 1982)
ol whek 245190} =, EREA 5 mLoj| 54250 mLE
7Fsto] 308 9 w5 wREE- 25 mLE 0.1 N NaOH
g o2 pH 8.52 243t t}& Formaldehyde -&-H(pH 8.5)
20 mLE 7}3}31 pH7} SHobx|m 0.1 N NaOH 84 © 2 pH 8.5
720 hA] A el ict. 37144 Conway unit AHE
She ulRHRIKEN, 200022 S43i9om pHi =5



676 9715 - &)

A o] 10u5F2] &= 715}l vortexing (vortex 2-genie,
USA)3}o] pH meter (200L Istek, USA)E =45} 31 Ale =
pHE &7 A|& 100 mLo|| T4 2247 © 2 5353t NaOH
842 7}3le] pH7k 8.30] 2 w71 40 §919) mLsz 1}
EF ATHISSRI, 1985).

seloo|cit £

Sa]oln) AR A H(Nam et al., 2012)Q} e oz B
AL A 75 2A§ T2, lithium buffer (pH 2.20, 0.20 M)2
A 7483k % ofn| e AkEA] 7] (Sykam 433, Germany )= AH8-6
of A3

[ X =
S

B7]9e E2ReA 500 mL AztEe}s o] U4 29
7+as|E flollA gk HCL €41} §74 5415l (Yun et al.,
2003) A|71 & dA7Fko 2 A3t o2, ICP (ICP-OES optima
8300 DV, perkinelmer, USA)Z K, Ca, Mg, Na, Fe, Zn 2 P9]
ke BAslolnt.

o=
O

o0&

7t

sB7te ERRHA olsoles 7% 9919 panels
F 44 BRE ERBAT} A EEEA 1,29
All(color), T¥(odor), SHtaste), 53 H 7Hoverall acceptance)2]
47Y ol hsto] STHA| BAR(S: obF F5, 4 5, 31 B,
2: 48, 1ok 4902 Brbshn 1 54 L |4t 4
P2 39 Breko] Patgh + EEHARR UER ST

Aol digt SAEA-S SAS programS ARSI A
2|5kt Z} ol whel WEE Wi, FEHAKSE)S -5}
%A =2 23] tukey HSD test(JMP 10
package, SAS, Carry, NC, USA)E 3l 521492 15319ich.

V20| AE2] B. coagulans KM-14+& o]-&3o] Th= &4
TREMA (0|5t 4 EFFHA)T} A 2A} 212} o
AF A EREERA (o]s} Al EREENA 1, 2)0] URHIE L
FEE &5t vlagt AaKTable 1), 2] 4 &4 =
BEMNA O] SHO 67.6+02%S BYlon A EEEHA
717} 66.9 +0.5%%} 67.8+0.4%= YERH QT &
SX(KFDA, 2015)0] 4= Ex|HA 9] 79 =53k
8% o|stoqof sfar, FHA0] - 1.0% o]/do]ofof gt
I pAskaL 9lof, B Aol A AlxH £ EREEe -
LR FA Hold ERERAA| 2T} e A SR

(e rlrt

1p

M 12

=3
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ehETh 2R AR 4 ERE0R0] 8.1+04%S B
ol dhH Al ER2ENA | 2 7F7F84+0.3%,82+0.5%E K

gom fol2el 2o](P<0.05)= itk ol J5hH(Nam
etal,, 2013) 44 BN A3} Alg A5 0] Zchulg vl
oK) 44 W] o 5l0] 2.2% B Y7 Lhebdt At vl ) 2orS
wj Ok Aola ghE HEO ofi= of %, Az @ 447
Zholl Wk ohzle] E41 Afolo] 7] 215k A 0.2 Fekelcy 2749
%% WX 93} Apke] 319 AT Cho et al. (1999)0]4
Chul Y SRS 717t 4.5%2} 8.8% 2 Ho] ol nfetE 2
ol7h e 42 Q1&g Hol 11 ik 3 A BB AT A
I ERRA 1, 29 AR 2 0.3+0.1%2 0.2+0.1%
94 02+0.1%= AZol7F gi%on Z3EL 21.8+0.3%2
23.8+0.1%,22.2+0.2%= YEFG T o 4=2224+0.1%
©}23.240.1%,21.9+0.1% & E ¥t

Table 1. Proximate composition and salinity of the rapid salt-fer-
mented sandfish sauce added thermophilic bacillus and commer-
cial salt-fermented sandfish Arctoscopus japoncus sauce

Composition
Samples' Salinit
P Moisture Crud_e C_ru_de Crude ash y
protein lipid

RSSS 67.6+0.2%%% 8.1+0.42 0.3+0.12 21.8+0.3> 22.2+0.1°
CSSS1 66.9£0.5* 8.4+0.32 0.2+0.1@ 23.8+0.12 23.2+0.1°

CSSS 2 67.8+0.4 8.240.52 0.2+0.12 22.240.2° 21.9+0.1°¢
'RSSS: Rapid salt-fermented sandfish sauce added thermophilic
bacillus, CSSS 1,2: Commercial salt-fermented sandfish sauce

(each different Japan's company), ?Value are mean =+ SE, 3P<0.05
by tukey HSD test between three samples (RSSS, CSSS 1, CSSS
2).

Table 2. Total nitrogen, amino-N, VBN, pH and acidity of the rap-
id salt-fermented sandfish sauce added thermophilic bacillus and
commercial salt-fermented sandfish Arctoscopus japoncus sauce

, Total-N Amino-N VBN Acidity
Samples' 141100 g) (mgi100g)(mgi100g) PH (mL)

RSSS 1,270+£10.5%3 651.6+2.5° 98.0+0.6° 5.1£0.0°1.0£0.0
CSSS 1 1,340+15.3* 914.246.22 219.3+0.4° 6.1£0.0°1.0£0.12

CSSS 2 1,310414.9° 771.3+4.1° 156.3+1.7" 5.9+0.121.0+0.0°
ISee the legend of Table 1. ?Values are mean + SE. 3P<0.05 by
tukey HSD test between three samples(RSSS, CSSS 1, CSSS 2).
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mg/100 g, 1,310+ 14.9 mg/100 g© 2 A|H =2 ENX W) 2
= S HERATE Oh (1995)0fl A4 A 4] {2 A 25k H 2]
o7 0] 2240 79 2258.1 mg/100 g K01 BhA A g
o A= 928.0-1,812.2 mg/100 g= Eof A 4] HA| A1} A]
HAFLEE] Zol7h e & = Aglew ofF 1t 2ol 7t 3l
T HofF=a1 Qlrh Kim et al. (2005)9] 1Rl 4= A9 715
AR O] A7hgoll whe A9 7k ibEe] ZEA AL Gl thek
o A7t ae] og FE40 STV e thEnkal Harska
Utk HA G sl 5 ofn] = F AT YRols T o]
ZhEsl o) A7k g ek opu e gk eke o] Q7]
ool T2t FHAAE 59 sholnf oo F7h=
WA 0| ghof] A4 42l Y & A= WeEr) opnf A
o= &4 =R AT BTN S10] 2471 651.6+2.5
mg/100 g, 914.2+6.2 mg/100 g, 771.3+4.1 mg/100 g= &
of A7t ERRhRo] 44 EERAA wrt o 7 erd
o0, 2l 9l 2Ho|(P<0.05)= Rof A7IZk] Aof el uh

4 mRRolAe] ofn|i A Aefo] HAt F7ISHE Ao
UFERATHWoo et al,, 2002). @A) $-2]ube} A% ZH(KFDA,
2015)0]| 413 o A L 600 mg/100 g 0], 2w o
9] 9300 mg/100 g oA o2 JfAs}aL Qi) VBN &8
&4 ERE AA0] 98.0+0.6 mg/100 g&. 2 A|gt EFEoH%]
219.3+0.4 mg/100 g, 156.3+ 1.7 mg/100 g Et} 1/2u) 0|4
w2 2k YR 2ith VBN Aj4] Ex] %1 (Oh, 1995)])
A+ 505.7 mg/100 g& B¢ o £ 2 ENX 1 H| W] Bk
u} 2 o] & Beom 47|k dol o] et Aoz 5
7H 8 AOE PR pHE £4 ERROA0] AR £25
o} 1, 2] ul &} w7 LFERgt L ANEA 0. 516,10, OFALY
2 wgltk. ol §71Ak, B3] 24ke] Al4e] 70 Uol Tt
™ (Fujii, et al., 1992), Oh (1995)+ <3 7] 7} whe} pH A3}17}
acetic acid, butyric acid, lactic acid, citric acid, succinic acid -
o] f714to] F7kel7| Wil Ao ' Harskar Qlek 4be = &
X ER BT} A\ ERER BT ¥ ghe Uk,

I E|3 gl=d|(Yamaguchi, 1991) &4 T2ENA 7}
SRR 1,29] 8 Felopuliedt IS Z45
3 AuHTable 3) £4 EFBARY Feloulegt e
1121.2+100 mg/100 go|}om AlH =EEHA 1 29 7
£ Z+2F 1553.6 +£98.2 mg/100 g, 1507.3+99.8 mg/100 g2
A EREOR B} ohe $9S BT 44 EREOlA0|
A= glutamic acid (17.3%), alanine (12.6%), lysine (12.1%),
leucine (9.8%), aspartic acid (9.2%), valine (6.6%), glycine
(4.5%), isoleucine (4.0%) =22 =Ftom A7t E4 &
eJotu] it ghaolliz §01412) o]} G5 OTH(P0.05) At

)

Xy ERE

olafsts 54 677

Aoz oAlst ATES LFERHSIT) 31, Cho et al. (1999)9] 4]
=7l dA Y] 28 otu] i At 24091 glutamic acid, alanine,
lysine, leucine, isoleucine, valine, aspartic acid 52| <A 2H=
Apo| 5 Helof wpeh ofF W Ao Apo] fjZel Ao w K
25t v} Qlck g AR (Nam et al., 2012)of =2 A7] <&
ol whet Al A AA Y] fejotu|eibe #7717k Ao
Hoj whe} glutamic acid, glycine, alanine, valine, methionine,
isoleucine, leucine, lysine 58] 8 ofu|icAlo] J123] Z7)
gl et 44 ERRAAE Ag7|zto] oldss F71e
Aoz petEnh w3 7 ute] #olsh= glutamic acid 3
o] 7 =A Uehdel wet =R5AA 9] gk £ F47]
& % Bt IS £ Aol A &4 =RHHA
3} Az ER AR 1, 28] fejofulidl F histidineT S
22+02mg/100 g2} 21.7+ 1.4 mg/100 g, 15.5+ 1.0 mg/100
g0 2 70| 2 Bl AT EREAR0] 44 ERTIH
s histidine BHF0] 48 0.2 Ko} AT E2EolF 0] 4]
2314 % vl 5ol of3) histidineo] 2] B
histamine 2. = H3}5141-& 71 0 2 =4 Hrk(Nam et al., 2013).
oottt 2/ o) whet gte]l of w3t FakS Wl A dopi
7] {5k fElopn| A 22U (aspartic acid, glutamic
acid)®} @5 (threonine, serine, glutamine, proline, glycine,
alanine, lysine) Z1&] 31 £-844|(valine, methionine, isoleucine,
leucine, phenylalanine, histidine, arginene) o} 1=AFS 2 L=
o}(Yamano and Yamaguchi, 1994) A% £ “Ail(Table 4), &
d EFHAA O] ZHAUHA opn] AR 26.5% 0 % AT 25
WAL, 25 A et o TutA ofn] Ak 4 =R
AT} Al EREHA 1, 2 B Bt Aoghe ok vE
H 29| ofn| Aol A Al =R A 20] A = A LERT
o]} T AR & uff AU 9 ©utA ZLe]a SuAIE U
Bl = opw|ieAte] ob e B 23tof we} =R R A 0] S5t
Floll A3 Fa v Ao g B Al ERSH A9
v sl Hott gt F8 o A7 §l& A ekar Az Park
et al. (2002)> &4 AT AN Z A A o2 vhe A
F BT &/47|7to] Zapd ol whet YA eF @A ofn e
Al vlEE AP A o H]s|| STl 29 ofn] e ihH]eS

st B sk Qo

27

EREEAAY] 2o Audd 4wl Fr1d 24& ICPR
2415 23K(Table 5) &4 =RFAATY Al =503 1,
29 9 RI|HAS UYER, ZF, 91 183l vk 1y|E o & e
o Zhg, A T2 al ofd AR nF O 2 ohR-E o] AT
UEEL BE AFHoA 965.6+2.7 mg/100 g, 993.4+3.3
mg/100 g, 941.6+2.2 mg/100 g& & t}2 7|2 AR H]
ol Y5s] Wol ghrEel Ao {922l 2to|(P<0.05)E
Holoh 252 Al =53 1, 20 vl £4 =F5Y
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Table 3. Free amino acid contents of the rapid salt-fermented sandfish sauce added added thermophilic bacillus and and commercial salt-

fermented sandfish Arctoscopus japoncus sauce

=
oh
2
N
e

=
T

. . Samples?

Free amino acid'

RSSS CSSS 1 CSSS 2
Phosphoserine 11.3+1.0% (1.0) 0.6+0.0° (0.0) 2.5+0.2° (0.2)
Taurine 7.1+0.6° (0.6) 1.74£0.1° (0.1) 2.3+0.2° (0.2)
Aspartic Acid 103.049.22 (9.2) 122.2+7.92 (7.9) 105.1£7.02 (7.0)
Threonine 26.612.4° (2.4) 30.842.0° (2.0) 85.115.6° (5.6)
Serine 33.443.0° (3.0) 51.44£3.3° (3.3) 89.14£5.9% (5.9)
Glutamic acid 194.4+17.32 (17.3) 223.2+14.42 (14.4) 207.0£13.72 (13.7)
Glycine 50.7+4.5¢ (4.5) 86.515.6% (5.6) 68.614.6" (4.6)
Alanine 140.8112.6° (12.6) 179.7+£11.62 (11.6) 136.5+9.1° (9.1)
Citrulline 37.5+2.4% (2.4) 36.5+2.42 (2.4)
a-amino-n-butyric acid 17.1£1.5° (1.5) 62.5+4.0° (4.0) 14.1£0.9° (0.9)
Valine 73.516.6° (6.6) 104.01£5.12 (6.7) 98.0+6.5° (6.5)
Methionine 32.612.9° (2.9) 39.7+2.6° (2.6) 36.5£2.4% (2.4)
Isoleucine 44.5+4.0° (4.0) 78.315.0% (5.0) 77.315.12 (5.1)
Leucine 109.849.82 (9.8) 110.017.12 (7.1) 119.617.92 (7.9)
Tyrosine 35.613.2° (3.2) 44.1+2.8% (2.8) 49.5+3.3% (3.3)
Phenyalanine 26.3+2.3° (2.3) 67.2+4.3° (4.3) 78.1+5.22 (5.2)
r-aminobutyric acid 16.8+1.52 (1.5) 1.0£0.1° (0.1) - -
Histidine 2.2+0.2° (0.2) 21.7+1.42 (1.4) 15.5+1.0° (1.0)
Ornithine 14.2+1.3° (1.3) 91.645.92 (5.9) 23.8+1.6° (1.6)
Lysine 135.1212.1° (12.1) 166.5£10.72 (10.7) 152.2+10.1% (10.1)
Ammonia 23.0£2.12 (2.1) 23.9+1.5% (1.5) 18.0+£1.2° (1.2)
Arginine 23.1+2.1° (2.1) 9.4+0.6° (0.6) 91.846.12 (6.1)
Total 1121.2+100 (100.0) 1553.6+98.2 (100.0) 1507.3+99.8 (100.0)

'All data are mean of duplicate. 2See the legend of Table 1.3P<0.05 by tukey HSD test between three samples(RSSS, CSSS 1, CSSS 2).

Ao ozt A vrEbsith. Q12 &4 =REAA 9 Al B2
HolA [, 2 BEF 982+0.8 mg/100 g, 85.7+0.5 mg/100 g,
95.3+0.6 mg/100 g© & Bv|2=3t 2kS el lch 0'%142
2 QI Ao HlE2 125 o] R gley 11 vl A o 7t
A o] g-Fo| =rhal B 11 (Wise, 1963) )1 9131 HA=FE 300
mg/100 g& & st itk niiavl% fhgo] &4 =5
Ao Al 189.1£4.3 mg/100 gO 2 AT ERENA 1,2 77}
25.3+0.2mg/100 g, 18.0+0.1 mg/100 g&} B w3l & uf =7
ettt 24l 44 22N A 0] 7.6+0.1 mg/100 g &
Ak mRENA ] 20] 1.440.1 mg/100 g, 1.240.1 mg/100
g2 vrebd A3t vlas) £ uf 6 mg/100 g o1 =7 et e
™ 8.0z 0] 5(]—0](P<0 OS)E HYth o] &£A] ZREMA 0]

GAE T aIA Fof AYAE AAto|| o8] =& fish frame
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2005). A% (Nam et al., 2013)o]| A & &4 B2 HA o] Azt H
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Table 4. Amount of total umami, sweet and bitter free amino
acids(FAA) in the rapid salt-fermented sandfish sauce added ther-
mophilic bacillus and commercial salt-fermented sandfish Arc-

toscopus japoncus sauce (mg/100 g)
Taste Samples'
characteristic RSSS CSSS 1 CSSS 2
Total FAAZ  1,121.2(100%) 1,553.6(100%) 1,507.3(100%)
Umami® 297.4(26.5) 345.4(22.3) 312.1(20.7)
Sweet? 386.6(34.6) 514.9(33.2) 531.5(35.3)
Bitters 312.0(27.9)  430.3(27.7) 516.8(34.2)
Others 125.2(11.0)  263.0.(16.8) 146.9(9.8)
ISee the legend of Table 1
2 Refer to Table 3.

3 Umami : aspartic acid + glutamic acid
4 Sweet : threonine + serine + glutamine + proline + glycine +
alanine + lysine.

’ Bitter : valine + methionine + isoleucine + leucine + phenylala-

nine + histidine + arginine.

Table 5. Inorganic ion contents of the rapid salt-fermented sandfish
sauce added thermophilic bacillus and commercial salt-fermented

sandfish Arctoscopus japoncus sauce (mg/100 g)
o Samples’
Inorganic ion

RSSS CSSS 1 SFSS 2

K 542.1+4.1%2%  454.7+3.7° 461.1£5.2°
Ca 7.6%0.12 1.4£0.1° 1.2£0.1°

Mg 189.1+4.32 25.310.2° 18.0+0.1°

Na 965.6+2.7° 993.4+3.32 941.642.2°
Fe 0.940.0° 1.0+0.0° 0.5+0.0°
Zn 0.240.0° 0.3+0.0° 0.4+0.0°

P 98.2+0.82 85.7+0.5° 95.3+0.6°

'See the legend of Table 1. *Values are mean + SE. *P<0.05 by
tukey HSD test between three samples
(RSSS, CSSS 1, CSSS 2).

Table 6. Sensory evaluation of the rapid salt-fermented sandfish
sauce added thermophilic bacillus and commercial salt-fermented
sandfish Arctoscopus japoncus sauce

Sensory Samples'
ltem RSSS CSSS 1 CSSS 2
Color 44102°%  43%02° 4.0+0.1°
Odor 42+03°  43:02°  3.7+0.1°
Taste 43t01°  45:04°  39+02°
acggst':rlllce 431020 443012 3.8+0.2°

'See the legend of Table 1. *Values are mean + SE. *P<0.05 by
tukey HSD test between three samples

(RSSS, CSSS 1, CSSS 2). 5 scale score: 5, very good; 4, good; 3,
acceptable; 2, poor; 1, very poor.
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