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Development of Natural Seasoning using Desalinated
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The hydrolysate of desalinated tuna boiled extract (TBE) were prepared by continuous hydrolysis of TBE using a membrane
reactor. TBE and tuna boiled extract hydrolysate (TBEH) were isolated depending on molecular weights. The major molecular weight
distributions of TBEH-10K, TBEH-5K and TBEH-1K were 9,800Da, 3,000Da and 990Da, respectively. The amounts of nucleotides
and their related compounds of TBE were 3.47 pmole/g AMP, 23.75 ymole/g IMP, 9.07 ymole/g inosine and 1.89 ymole/g
hypoxanthine. Total content of amino acids having desirable taste (glycine, glutamic acid, alanine, proline, aspartic acid, serine) was
about 63% of total amino acid from TBE and about 62% from TBEH. The natural seasonings were prepared with TBE and TBEH.
From the results of sensory evaluations, complex seasoning containing TBEH-1K was almost equal to the shellfish complex seasoning
obtained from the market. The mixed sauce which was made by mixing of 50% TBEH sauce and 50% fermented soy sauce was
similar to the tradition soybean sauce in product quality and it showed the possibility to be used for the substitute product for acid

hydrolyzed soysauce.
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HAZUEE 100% FFER 9 JAQ Zojgs2 5 HQ 59
ZtE AMES FRE SRR B ozUAA o8 FHA A
HHIL Y, e Fo2 oF BFE $3q, FdFvEe 2
A, TAUHE, 2 2 x9N A AR £78 + g0
(BE, 1984).

Adzu g Ay 9F PLHE Ry FAEL FHyd o
2302 e F o, EAFL ALAYH aLxEdFes
7THEY AEAEE FAEY duAS VR dg F
ol oluxitA Zugg 1 d8€ 299 (hydrolyzed ve-

=g

o

getable protein, HVP)Q &, 5, &4:4 Fo] Jlon, 58T
WA (hydrolyzed animal protein, HAP)2%& 7HAIQ, Aetd, ¢
B ooj&g @ Fol AR F2 ot (KH, 1990).

EAPHYLS AL o] Fald Yl 4 oL ¥
qPozA FRAYL FHTAAN 93 2de] 5FHoR ¥
Hed vdd a4fde 2 330 Hagly] Wed Ags ¢
Aol 4o 2Ho] Fol3tt). £§ 4HEAY S YPFHLE of
o4t deztA] dide BIAT aside EgdE ¥4
BIAAB2 O EHE Fole olveity ARA HHYEI} &
e A7t g

3}y dARYLe ALHE 487 943, AEY FHG B
onf, E4o W& zrjgazA ElFe vt Au] ()7}
FojA} Frj AL S5 Rl B FEEHRAE B,
42 2 F4 5o o] &HH, ojR A28 FAL A T AA,
F5E Hol2EY, ERAxY =ldxd 223 2 A|UIE
ol &% YA ez AFsHL Yot
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7HEAE 9 948909 S AvAEY 737}
thokaly] fEo ZFHA vk 2 A 2ug HozE U
9 g43E HAY E5F FE d 5 oY, B8 §4=
vlae tAdd g BAS A7} glo] AAZVEE o] 43
e AFol gt olg FEY AT EE o F IFAAE o) EF
zulg Az 2 4939 T3 A7 (&=, 1982), ZELF A
Zd) B3 AT (Lee et al, 1984), & AP JF d%%
Ao AZ (Kim and Park, 1988), ol F9] HuAdE 2 zug
&A A #3 A7 (Kim et al, 1993; Koo et al, 1985), ¥4
29 A28 Adzng (KM, 1990), AFEA FHY2E9
Az D ol& (Lee et al, 1983), AFEx o ul2gz o4
Lo} AZ (Lee et al, 1984), 50| BuAxol Az o HojA
B B8 A7 (Lee et al, 1987), $AGANF G728 @S
AT (Lee et al, 1989) ol BuHo| gtk =¥, {9 &
WAL AT JMFEH3A I 7teRHAES o] &3 AFRVE
9] e B BT 9t} (Lee et al, 1990; Choi et al., 1992;
Kim et al, 1993; Levin et al, 1990; Pan, 1990).

F9zvge] B AFE FoAA FAFZY 713 TFNA #
AE22 dojAe FA A5A ELFHY oL FF AF2e
2R3 B2 43 s BP9 B39 S5 (G, 1989) B
A& AxRol §AHA (Oh et al, 1987), A5 FTogrjx
Az 9 Ao HPE (An and Kim et al, 1996) 5] 2RHo it}

Syl FAFe AT A o 2% 1HE (19959)
o7 1% 57 1A B2Y /1 A8 ALHed, oA
& oHFHE o] &8 AA FZY AT o 3WEY o 81%E
AA T (F4447 1996). A 299 7HFA RAEY A%
Jde gFoz wrise] AU L oA e, HriHe
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22 Asde dddo AuPEH 2L FEAT) UF F
SEo] 7] WE) AIRME AHQ2AY o]0 5 Ao
AZdd. 28y X A&de) 0] de dFY oz
3o o] g AoFE Ba glo}, AM (Kim et al, 1998 a)olA A
NFENZNE o] &3ty ELHA EFRAL A E vl Aok
wElA, B droide XAEZ g F AAHD e FA A&
B AVNFNAANZ BEdF F HE (Kim et al, 1998b) 2] ¥ ol
gl dukg ] AR oA AiE FHeRHED, dojA e REE
S ¥R ne e Y, AQEfEE R 29
& Az FFHAAE FF FIRvEEAN FA A599]
ol& 7teAd distd HEIH L

o
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=M JlTEH 29 HMZE Y EXj2Y 22
AE (Kim et al, 1998b)eA4 S3E HF steszastA
g9 33 A% (tuna boiled extract, TBE) S FAFE4 &
#2 E49 tuna pyloric caeca crude enzyme (TPCCE)Z 7}
rastg e, &3 A5d 714EHE (una boiled extract hyd-
rolysate, TBEH)& @#9joj#etS o] &-3te] Ea-3d (1,000Da,
5,000Da, 10,000Da) £ £ Y3t 2t FAFE A s #
29 712 (TBE-1K, TBE-SK, TBE-10K) % 7} 3} & (TBEH-10
K, TBEH-SK ¥ TBEH-1K)& HAZv &9 AFZ A3

22X 53
Asde 2712 R tedgs EAFE HPLCE ° %
e =489, £, HPLCY GPC column (¢7.8X300 mm,

BIOSEP SEC-52000, PhenomenexAh)& 4 X3}o} 0.05M phos-
phate buffer (pH 7002 H¥JAZ ¥, &4 2mgnl AE4Y
WulE F34% 030/min>2 $AA 200 nmAH FJEE
28l A3t E2EAL bovine serum albumin (MW
66,000 Da), lysozyme (MW 14,300Da), aprotinin (MW 6,500Da),
vitamine B, (MW 1,355Da) 2 kyotrophin (MW 350Da)& A4
8:=8

98 2437 98t A2 0mgs FH3A am-
puleo] W3, 6N HCl 2mE 7}3ke] 110CAA 24412 7h3)
gt o JlrE A e glass filter? dF3n FY Ax3No
HCIE ¢338) AAS F, olvjxit AFEME sodium loading
buffer (Na* form, pH 22) 2 25nf HA A48t} o] F 4R E
F3to] ofuj:At 258471 (Hitachi Co., Japan, 2 #43 o}

233 hydroxyproline ¥ %< Cunningham (1982)¢ H¥&
& $A%td AFHHAT. F, A8 S0mgE B %3t ampuled
Y 6N HCl SmE 7hate] AF 8§ b, 120CoA 44T
¢ 7R A RS o] NN S glass filter2 8L, 2
g 50T A Ay AReS HCLE AAS F, citrate buffer
(pH 6.0~6.5)2 25ml =A A4t o] &4& 20088 343

[o]
REE

S TREIEY

o 2mE 3t 7]%) 0.05M chloroamine-T8% 1 més} aldeh-
yde perchloric acid 1 ME 7}8t1 60CAA 1583 WAL F,
A7k Boll A% g E4FEAZ SS0nmlA FEEE &
78 hydroxyproline standard #4022 FA4E AFFH 9
39 A8 F9 hydroxyproline 3#& F3Aoh

Fe ot AL e ASE 3g AYAY 70% AL
Sodol] =of j00mé HA FEF F UL (4000Xg, 10 min)
FHT 2 AFAE 20 et eF Aado dged AAT
O #F 20 HA BR4AD o] F 10ndE AL I &
&9 5'-sulfosalicylic acid 0.5g& A7t WEAAA AT ¥
g & OA JAEF (12000Xg, Smin)dtd 459 swE F
gt} A ndt F lithium loading buffer (Li* form, pH 22)2
2n HA AEAHY of T YRE Adtd opvd AFEA7]
2 £ ofnxile 24& YU

Nucleotide2| Mzt

Nucleotide®] 8% Lee et al. (1984) &) W3} Ryder (1985) 9]
g Wt HPLCE AR &, A5d A2E 5g&
Hato 10% YAELA £9 25 JHet 3 hdEuA 08
ot g F AR (4000Xg, 10min) 3 FFAE £
GA] ZAbe) 10% ¥HELL &9 20nlE THete] 23] W53
&% g 4598 EF EopA A7bE SN FasdE §9
o2 pH 652 A3 F3E FP24E 1002 FE3A
th o] £ 3087 AT F, AR (10,000Xg, 10 min) 31
F%NE o7 (045 um filter) 39 HPLCY #4484 A &2 35
23

HPLCl 9433 (Bondapak Cis, ¢39%X300 mm)< X34
1% triethylamine/phosphate (pH 6.5)2 H83 A7 ¥ A58 9
L83y EFF=AZ 254nmlN F2=E 2334 2
A& ATP, ADP, AMP, IMP, inosine ¥ hypoxanthine E&¥&
2tz 001 M €948 HPLCY &3t 338 wAog A4
Hon, EEZ79 retention timed ¥ a3 FAFR, HA
Ao 2N A}

o glo ot nfo

)

S§x0|8 ¥ =0jZH H=x
Efzogayg Azxe qud¥e B3 4HE 274 wg
S5 2ol AzEAY. F, 7 FAFE A5 E2drs B
FEHNE 30gS A9 20g AR FAIY (F) AE] 5g, X=
FBAE4 (F) AE] 10g, 222 ABFAH(F) AE] 5g,
HAEH P (F) AE] 3g, FHED [FASH (F) A
E] 1g, AZE2AZA (F) AE] 05g, vhsRR[3434
(F) AE] 229 F ¢ ol A EAFE A5Y B
9 7peE g BYEvER Y

20039 Aze qudEe S5t 4A3E 24 w4
EASY Asd 22 2 5 EAE 308 AF 40g A% Sg
EEF 5 YA 1g AFFEL(FANFA (F) AE] 02g 7}
AR AP (F) AFE] 02g F2AAZA] 02g, B2
T 0lg THERD 0lg YTHEY 01g FRAR[2F7]) HF
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(F) AE, 2% 67~70%] 6m R AF[BAHA (F) AE]
6nis} FA EFEA EBel =4 2000t A FHAL o] £4&
Wadol €0 e T2 ATEG2IN ¥, 14T FY B
A AU FFAAG, Wgo] Bd F 1 £98 HHA IR
oFHsn dojA A& 74 EAFE Axd £2 L VI EHE
o zojzkd 4oz Y o 4AH 100% AT N FE=2TH
(LBAZ (F) AZIL 9:1GMY v &2 EFE A& EFL
Z(B), 8:2(vw)Y uE2 EFF A& EFANA(0O), 5:5
(wvE £8% A% (D)=

Aol st 2 "ot
F5AANE 1099 #eRALYLE TFASA saA HAY G
A e o, 44 £d, 34 20|t} 24 vud 13 B¢
vmch oz A3

Z BAFE A5 StgRHES o) 43t AR E{xrE
o W #eHAe dERTEA AR BV & FXEFE
u] & (anchovy complex seasoning, ACS), £/ B & =1 & (shell-
fish complex seasoning, SCS) B #27]|89Z0|8 (beef comp-
lex seasoning, BCS) %+ &4 1t (taste), A (odor) E A (color)
5 A gEoE FEI}E AR

9 zuAe] e AZE 99 A), ERLF ),
(0, (D) 2 N8R (B), (B, ()& vz AANIAT o
71 AR (B AR 385203 95% 9 F2LF %2 T
A= ded, (e s 37 0% 2T 20%,
(G)e 2EH 14 70% % F2F 30%2 T4H Ae
AN ERLFOIY, BEAA HH e ERZuEANYG FUH W
Moz AAFA.

Aot Y D3

A&z Y O 2o 22 22Xt

Asdo iy g o)y FAY 4 £YEY EAF ¥
¥ € Fig. 1 ¥ Fig. 290 Yehddch A5 94e £YE 44,
Fig. 1149} o] TBE-10K (A)¥ retention time 1014 ©¥
g32g velglen TBE-SK (B), TBE-1K (C)& 11E ]34
50 ol Haz e obnjxit 2 A&z HEET EAde
AE ¢ F AR

A49-& TPCCER £33 7tEsi g £A4F £¥E Fig 2
o A ¢} 2o] TBEH-10K (A)¥ retention time 10244 F+ HaE
vehgen, 2428 AYdA ¢ A¢de tda2A A€ H
Hex 4% 459 it £3 TBEH-5K (B), TBEH-1K (C)
T ARAFY HY=rt odF EAFHSL

Z 7t RAEY) EAEe FFEA 9 retention time2Z A4
H Fig. 3& o] &3td Adsded, & BA%Y £889 F9
B2e  9800Da (TBH-10, TBEH-10K), 3,000Da (TBE-SK,
TBEH-5K) ¥ 990Da (TBE-1K, TBEH-1K) 2.2 uelyich

TBE 2 TBEHY 7 ¥EE9 Ao 2 F&FL Table |
Ak o] TBE-10K, 5K 2 1K¢ # d3e ZZ 9,800Da%
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Fig. 1. Molecular weight distribution profiles of TBE-1K (A),
TBE-5K (B) and TBE-10K (C) on GPC coumn by
HPLC. Marker materials : 1, Bovine serum albumin
(66,000Da) ; 2, Lysozyme (14,300Da) ; 3, Aprotinin
(6,500Da) ; 4, Vitamine B.; (1,355Da) ; 5 Kyotrophin
(350Da).
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Fig. 2. Molecular weight distribution profiles of TBEH-1K
(A), TBEH-5K (B) and TBEH-10K (C) on GPC co-
lumn by HPLC. Marker materials : 1, Bovine serum
albumin (66,000Da) ; 2, Lysozyme (14,300Da) ; 3,
Aprotinin (6,500Da) ; 4, Vitamine By (1,355Da) ; 5,
Kyotrophin (350Da).
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3,000Da2.2 JERton ojae 3 100% (9,800 Da), 77.6%
(3,000 Da) ¥ 61.5% (3,000 Da)$1.2™, TBEHY A% 9.800Da,
3,000Da 2 990DaZ Z7Z} 785%, 49.1% R 544% 9 ¥FS
ehligich A7lolMet 2ol 1000Da oY RAHe g
TBEIA BStoy 1,000Da ol3te] A% $%2 TBEH/I §
%t ©] AL TPCCEY & 23] 3,000Da ©l4¢ PE=Fol
t5EE s ARASE AL FAF 5 U=, o) ARA
HE gL JNPAEAY 432439 g S F US
Aog Hyzdn.

Nucleotide

A5 29 nucleotide®} 3 Table 29148} Zo] ATP %
ADPE AEHA gstow IMPY o] 2375 umole/g 2 A
FHog 7bF B}, 2 2 inosined FFo] 9.07 umole/g]
Ak

3 #Ed B4 ATP/L B3Ho] A4 IMP 53 22
nucleotided] 93] AAHTtn LPA oH, 282 AFE 33
Ao JolAe vl ADP ¥ AMP 1811 &< ATP7 &+
Hol o} A Foe thFe] IMPY W% ATP, ADP %
AMP7t g0 gle Aoz B1Ho Utk (Bendall® Davey,

100000
@\ _BSA(66,000 Da) Y=-0372X+7.759
R?=0.995
TBE-10K, TBEH-10K
10000 _{Lysozyme(14,300 Da) /
B Aprotmme(é,soé Da) TBE-5K. TBEH-5K
% : : TBE-1K, TBEH-IK]
S o004 Vitmin Bu1335 D N
e
' Kyotrophine{350 Da)
100 T T T E T : T EI T
7 8 9 10 11 12 13 14 15
Time(min)

Fig. 3. Estimation of molecuar weight of TBE-1K, 5K, 10K
and TBEH-1K, 5K, 10K by HPLC.

Table 1. Fractionate contents of TBE and TBEH according to
molecular weights

Fractionate contents (%)

Molecular

: TBE* TBE TBE TBEH** TBEH TBEH

weight D) T3 T K K 5K -I0K
130 9 21 - 41 31 13
420 52 29 - 127 91 37
990 4 175 -  S44 BT 165
3,000 65 TI6 - 82 41 -
9,800 - - w00 - - 785
Total 100100 100 100 100 100

*TBE, tuna boiled extract
*TBEH, tuna boiled extract hydrolysate

A5

:

L334 - A%

Table 2. Contents of nucleotides and their related compounds
in the tuna boiled extract

Nucleotides and their
related compounds

Contents (umole/g)

ATP -
ADP -
AMP 3.47
IMP 23.75
Inosine 9.07
Hypoxanthine 1.89

1957). Terasaki % (1965)& A¥9 25U ATP B8l 2= ATP
~>ADP>AMP—>IMP—>Inosine~>Hx 23 3+l

2 d7A FHEZBY ARG AR ALF g2
A% A% L &2 Fo) ATP/F £ A 24 we E=7]
HEo AEHR ge Aoz AZEn, IMPY) U A& AL
ATP7} ZA 9] A F FAbe] AL 2 pH7l YAFELR UHZT
4714 IMP2 & 350 FAHYY] A& Aoz dEA A
o} (@ 5, 1980). =8, IMPE A48 A7 phosphatased]
o3 2= inosine ¥ hypoxanthine® 2 HEd (Lee et al,
1987), A4 32 2 phosphatase’} 485 7] w&o] IMP7} &3
A ol A& dFe] IMPY o] /M Be Aoz AREG.
%3], IMPt gl ¥z3 ¢At (B, 1969), 2 =A 2]
¥ glutamic acid®} £ FEoln =i FEH %Y 457
fo] gtte Ao ¥dA (Konosu et al, 1960), & W A1
RAEOEAM F28 98 T o2 AZEY

Nucleotide?} %7} #dste S9dd 2 zx2e 4 Ho ¢
A SaRAg e A28 oAEd Q39 A5} 2P
A SedARRY feoln|iito] B0 gt HEFPEol F
7h3dn BuEAR (BK, 1966), ofvlx=Atsy ditadEAE Ao
A% sy g8 %o 2948 ¥4 F v Re2 ¢UA
sl

A&A nucleotides 1WFY AT/t £& o o] Ao
g Bu7t glen (KE, 191), A7 dAFZol= AMP-
deaminase7} EA8A 7] & IMP7}F §lctx B3 (7, 1987;
gt 1978) 50} AT AFHA (Lee at al, 1990) € EAgde
Bzt itk

ojofie At =M

A& Eutds|A @ TPCCER £34A17 A&d 7heLs
g EAgdE Baste 47y ofnxit 248 243 Age
Table 33 2t} Zt EA%Ez 2gdE A5 Bgdrsix 9 Tp-
CCEZ £3A2) 740 E Y FAo et 249 #FL A
o7k gt faoln it 249 #FFL 10K, 5K, IKEL R
Z71slgen A&y 2oy Axc TPCCER EA A5
HEEHE Fo Fgol @l oRAL A& BExAFYI
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Table 3. Contents of free amino acids and total amino acids of TBE and TBEH (g-AA/100 g-protein)
Ami d TBE-1K TBE-5K TBE-10K TBEH-1K TBEH-5K TBEH-10K

M09 TEAA  TAA  FAA TAA  FAA TAA  FAA TAA  FAA TAA  FAA TAA
Asp 0.060 7.35 0.070 6.04 0.002 7.69 0.114 5.96 0.134 747 0.000 8.14
Thr 0.141 3.36 0.089 278 0.003 378 0.292 2.97 0.000 2.89 0.000 3.67
Ser 0.040 294 0.036 229 0.000 313 0.000 220 0.129 2.33 0.000 290
Glu 0.336 13.26 0.136 10.66 0.008 1192 0.653 11.92 0.306 1243 0.063 1.89
Pro 0.038 9.06 0.016 9.86 0.001 1093 0.137 9.35 0.066 6.60 0.000 10.21
Gly 0.646 20.57 0.168 27.70 0.011 20.75 0.554 21.67 0.377 22.82 0.036 23.87
Ala 0.791 9.38 0.229 9.68 0.014 9.67 1.347 10.84 0.809 10.65 0.041 9.83
Cys 0.000 0.63 0.000 2.89 0.000 376 0.000 3.54 0.250 0.74 0.170 2.58
Val 0212 4.05 0.106 3.13 0.007 298 0.659 34 0.443 3.39 0.062 3.09
Met 0.231 2.65 0.125 2.15 0.008 1.98 0.861 2.68 0418 2.36 0.000 2.01
Ile 0.139 2.72 0.071 217 0.004 1.66 0.393 2.39 0.251 211 0.018 1.92
Leu 0.300 5.31 0.147 3.67 0.009 326 0.849 4.51 0.544 4.00 0.021 397
Tyr 0212 0.93 0.107 0.78 0.008 0.89 0.169 093 0.125 2.77 0.000 0.85
Phe 0.139 2.59 0.068 221 0.004 234 0.373 2.59 0.448 3.00 0.000 221
His 0.065 343 0.056 264 0.003 2.73 0.142 294 0.115 322 0.022 2.86
Lys 0.299 591 0.189 472 0.010 552 0.337 5.77 0.000 7.46 0.00 507
Arg 0.378 5.86 0.271 6.03 0.014 7.01 0.1439 6.30 0.132 5.77 0.050 493
Total 4027  100.00 1.884  100.00 0.106  100.00 7024  100.00 4.547  100.00 0483  100.00

FAA : free amino acid, TAA : total amino acid

23t BN Faopuiee 1K T A tiie] & 9 S EHEY 29 A 244 ofn|ite) ) et

#E 7 W&o]H, TPCCER ¥3A17) 7t FaEd B4 49
o3 ARAGH AAE AEIA G A5 FEYrjzd
vl3te] frEjotu|eite] o] FrlstAtt

Asdd £ drix F Mg ¥ EA4F £XE 7MY TBE-
1K9] ofrjicdt 3¢S 4WEW plycine (20.57%), glutamic acid
(13.26%), alanine (9.38%), proline (9.06%), aspartic acid (7.35
%)9 €22 FaFo] whon ofF ofmiit Ao AA o}w
=ae o 60% FZE AAFL JYe Aoz Jeut 18
St olminite] A9 RS AWEA dRE WE glycine,
proline, alanine, serine®] $3-& o 42%, AT AL Ye
ol =4t glutamic acid, aspartic acid®] ¥F 21% 2 A ofpwj
wAbe} o 63% 7F St gt Fuaon, 253 #AE va-
line, methionine, leucine, isoleucine, phehylalanine, arginine ¥
histidine 59 244 o= #FL 26% At A&Y 7GR
3 E ¥ TBEH-IK= 433 97 FAE opueArS9 3o
%} 2% 5 AAFHT Asqe AzHARGAN ofF, uE & A
=gn FES dustd AARL FEFES A537] G
Azd Foo FAY AARE odF FFHA Sle A A
gol A% FoE %o s ANYYAZ 2259 gycine,
glutamic acid % alanine®] ZAo] 4% FfH e Aoz
Azt o] R Kim et al (1995)0] BRI E oAyl ofn
4t 24T vzt AY FAg AAE vEUle ALE Bop
AA9 Sodd 2ot AAREY dYAo] A& opmxit
ZAd 3A %L YA e AL ¢ F A

dutx oz gl F4H tgEfAAAA LAHEe 29
2 AFA olnxite d¥H e AV e RAoer gEA
Qe (Saito, 1993), A& F9] &4 ofvlxte] e A
obp|ate] 26% 2 £9+% vepled & 488 1A i

#4580, Ney (19729 Q-ruled] 9J3td gide] A-A4L
BE Q#e] 1300 cal/mole ©l3kol™ £3to] §lom 1400 cal/
mole °4ol¥ &7te] Yehdua gt Add 2 FHAAY
LA opnjiite] Fae AA ofv|kite 306% T 418% %L
o, ojml o] Q& &7 1280 cal/mole 2 1600 cal/mole® AzHE
HeEHELS &g WA o FAQ NFRAES FE
% 3

2 d79A }4?—«'194 272 9 HeEEY Ao x
Z

Bel 24 F& AL T b $F0) BE BY okl
254 ohule e Gaol wob 29¢ =4 & YNLH, A4

AFRHEY FEloprjiite] FFo) F7t

TPCCEE 3%
3 F5Fgee] e A5iA%E AL F
o,

sl e
sle Aoz 42

Ate)
£
4

g7 744 @A JlERE B4 2 TPCCER B4 A A%
AE 7 REHAZ EHEY FSHAE 4N T BFHE Table 4%
a7 M EHEY AA AFoA 45T fAAst e
U dAjet 429 HrtolA TPCCE 2 trypsin® 2 #3A7 7}
FEIEY F5Ih 0 gohon, o] HrleAE olg 43Tt
dx & F9A7 9 gl 2 dFgE BEHIHAA
Z Aol fien, e Eeert g Al v & AAH
=5 Fd9 254 TPCCEE ASY 7HrEs] A48 A3
yike

gk vl Z&d L TPCCER 7H23A1 A&d 714
PHES EAFEI He3 B2 g BeHtE AN
ZAZE Table 59 Yl A5 £2d712~ 2 TPCCE 7t
FEEEY EXAE FYE gid vty FeYstAAN &4 EA
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Table 4. Sensory evaluation for the TBE and TBEH hydroly-
zed with various enzymes

%3

CFEH -

Table 6. Sensory evaluation for various complex seasonings

Mean scoze**
Hydrolysates Total score
Taste Odor Color

TPCCE* 330£018™ 270+£027™ 3501031 380%013°
Pepsin 290+023 250017  3.00£033* 3401031*
Papain 3202020 250+022 3501022 340 020®
Trypsin 3302021 2701021 320+020* 400%021°
Chymotrypsin = 270+ 015 2702026 260+ 016> 270£026°
Pronase E 2802020 220+033 310X 018" 300+ 030°

* TPCCE, tuna pyloric caeca crude enzyme.

** Means within each column followed by the same letter are
not significantly different (P<0.05)
5 Points scale (1, undesirable ; 2, slightly undesirable ; 3, sli-
ghtly desirable ; 4, desirable ; 5, very desirable)

Table 5. Sensory evaluation for the TBE and TBEH with dif-
ferent molecular weight distributions

Mean score***

Sample Total score
Taste Odor Color

TBE-IK* 3001 000™ 2001 041N 450£029° 275+ 025
TBE-SK 3254048 250050 350+ 065® 350%050
TBE-10K 275£025 2251025 3001 041° 2751048
TBEH-1K** 3251048 3251085 3001 041® 3751075
TBEH-5K 300041 2501050 275:025° 3001071
TBEH-10K 300041 2751048  3.00+£000° 3.00%07]

* TBE, tuna boiled extract
** TBEH, tuna boiled extract hydrolysate of TPCCE
*** Means within each column followed by the same letter are
not significantly different (P<0.05) 5 Points scale (1, undesi-
rable ; 2, slightly undesirable ; 3, slightly desirable ; 4, desi-
rable ; 5, very desirable)

g JtEEHE AA 5o g fY9xe QAT TBEH-L
K7} 71 28 J+E ddon, dAe Hrted 4 we A
FZ dey gty 429 HrM M3 5L S gk

A&de] Balgd RIE (TBE-1K, 5K, 10K)# TPCCEE |
$3d 243 A8 bR E (TBEH-1K, SK, 10K)7Y &%
B7t A%, A28 AP TBEHY #5577 AA H5dA &
A vyt oAe Asd st EY FAF] e HEHE
7b Zo) #frH g £8 R AFEA ME FoE 8%
il 958 Aog Jelud o8 #dd dT & FPC (fish
protein concentrate) & 7t E et Zt a1 JREE £9F
IHeESE FollA B 7R @ 1000Da o3} SHgE
sgo] %o HriAdA 7+ Ftvhe B (Fujimaki, 1973)%
B dFA olg A% tsEsEy ¥AFE AL FHY
4¥AFs} A= AL ¢ F AU

Asde Bxdy B8E 9 TPCCER 7HeEdA 7teE
HEY ExF FY2L Y82 9 Az EFEES AR
H1 g 94 B¢zu s (ACS), M BF2v g (SCS) ¥ 4
17 g2 8 (BCS)S #5%718te @ e Table 634
2 A4 9 25 R ES ARR 3o A28 5FRY
AR E Bgzoas o, dA 2 49 HrpdEdgA #53He
2 fox7t 9 =R A H4olM TBEH-.K7F 7HE £2

Mean score**
ngglsglgilg* Avetage score Taste Odor Color
TBE-1IK 33010214 300+£033° 310018 360022
TBE-5K 3102023 3101028 3101018 3201025
TBE-10K 290018 3101018 270%021° 280+033
TBEH-1IK 370£026™ 350+ 031" 380£025%® 340£027*
TBEH-5K 340 £ 016 290+ 023> 330£0.15* 370026
TBEH-10K 320£0.13%¢ 370 £ 021 320%0.13% 270026
ACS 3001£026° 3101018 3001026c 270021°
SCS 380£0.03* 4001033° 380+020° 350+022%
BCS 390£023® 370+ 030" 410£031* 3701026

* ACS, SCS, and BCS is anchovy, shellfish, and beef complex
seasoning on market, respectively

** Means within each column followed by the same letter are
not significantly different (P<0.05) 5 Points scale (1, undesi-
rable ; 2, slightly undesirable ; 3, slightly desirable ; 4, desira-
ble ; 5, very desirable)

HEE A ol AL RSB F5HAA S T AHg
A

9, AR BgznEe vnd & 9, i E Z
& AAH AN SCS € BCSETE HRAT, 5% sl
AN BEFHLR FYA7F fAeH, ACSH e #FFHL
FoA7E A=A, AR 2 F5HF ARE HES BH,
o, dA), A9 Hrtel A TBEH-1KY £#ZVE8E ACSHE 5%
Fo27t AR HNL U, SCS 2 BCSAAME Foart dFEHA
&t

GRS protease VMR EFH &5to] drte A
APgoz g1 gtk 1 42 gF g HA B B
29 Hgoyl 2L, AU EYA REEdNR vz
229 2% He oyt £AHAG A5de a4 JteERE
o] o] HrlelA ente} YEh}R i3, HIMHSE 2T 300
Aol A3 d ARE AU AL A&HY ofn et ZAF A
oot 2 ZHA9S U= glycine, alanine, proline, lysine, glutamic
acid, aspartic acid 50| TH& ojnjiibe] H|3} gFoz FhfH o]
A7t HEN, 53] 298 Ye olnxilgl 244 oluily
FHFe duHes Y] 47 Ao 44Ed.

Alder-Nissen (1976)2 @A 7l 59 2942 AHLS &
AROE g9AS FAZE 244 otnxity 3 BAUG
g ah glch,
kg7l Ealgo] 9ozl 4 BAFY A& R E
& 98 3o AT 2uTFE 499 B5HI AF A3
¥ Table 791 YehAA 6579 2044 dde % 2 Ay
BN BF 5% f95E oA #5522 f37) UL
u, A Bk M foA7 QAL H, Asd #EERY
A& teRHE) Ta &8 HAFLE AT AA AFdA
TBEH-1K7t 7} £& AFE AUtk Wzt AzE 6374 2
o748 994 Zo) M TBEH-1KE A4S o3& A x84
g 3% RS vastged, 2 23E Table 89 Vet
Fes=%

< dHTH
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Table 7. Sensory evaluation for sauces prepared using TBE
and TBEH with different molecular weight distribu-

tions
Mean score*
Sauces Average score
Taste Odor Color

TBE-1IK 2801013 2801036 230015 320+033%
TBE-SK 320+ 013" 280013  330£030° 370026
TBE-10K 290£ 010 260£016 2101 031° 380£033
TBEH-1K 350£022* 300£037 3101023 3801029
TBEH-5K 340£016® 3101023 3401027 400£015
TBEH-10K 3304£022° 310031 380+020° 390%£023

* Means within each column followed by the same letter are not
significantly different (P<0.05) 5 Points scale (1, undesirable ;
2, slightly undesirable ; 3, slightly desirable ; 4, desirable ; 5,
very desirable)

Table 8. Sensory evaluation for various sauces

Mean score**
Sauces* Average score
Taste Odor Color
A 310£022% 300+037° 310£023™ 380+ 029®
B 3202018 300+£050° 310+£023 370+037®
C 3502017  3101023° 3401037 390018
D 360016  340£031* 3501031 370%021*
E 3202020  380+030° 330+£026 290%035°
F 370£021  380+026* 3201020 340034
G 3602016 3801025 360022 330+021®

* A, TBEH-IK ; B, A:fermented soy sauce (FSS)=90:10 (v/v)
; C, AFS§S=280:20 ; D, A:FSS=50:50, E, F and G is soy sauce
on the market(E, acid hydrolysis sauce (AHS):FSS=95:5 ; F,
AHS:FSS=80:20 ; G, AHS:FSS=70:30)]

** Means within each column followed by the same letter are
not significantly different (P<0.05) 5 Points scale (1, undesi-
rable ; 2, slightly undesirable ; 3, slightly desirable ; 4, desira-
ble ; 5, very desirable)

DEY7te] AR AFdA MY B H4-E 4L AFL AR
AFEAeH, 713 3L JA5E 9& AFL =g 99
(A), 28l A F2FTH 9010 (vv) o ¥2 EFE Zv
Z B A% F24 50050 v Wz EFE 2ot
F(D)e A% 3 (9 74 A48 A dAe He ¥
taN A 2T ARTR Abold] FoA7 (e, Tt
Hrtd e Zu 3 AFo] ARAAd B} tdax Hgrt ¥A
% zuzkd pe AR 5% fd5E e F930 AF
A Fud.

Agd 149 g2 A3 Zu)F FolA QA FFe] B
L AFAME ttd BEH7NA A@/ZEA e vs Frt WA
A3 500 5002 ERETA WE 2L AIRTAH Y]
¢ A4S 9Ad

A #elsEn Qe FE FRAG AR gz
AL 2 £4717E F89 549 &3 g 1A $
€ A-o Jdou Az7|7te] 23 Azu Lo wrie GHE 7}
AL ok F8, AR AL Az7|7e] B A £H] o] Yo}
DA GHE BT e YA, FZUH EF9 o
BEge gxdFe AR 2 FHHAHAAM lysinoalanine,

o} &3 HAZng g 81

dichloropropanol (DCP)# Z& £40] glv ¥4tEo| 44sA
Y tryptophan® & HFoln|iite] £A& 7HAHRBE o7}
A A7 AT Yok 2 A5} 22 dgAe F98
2 3o HEAZ BN SHERAEL SR AT HF
HELZAMY A4 & kil goH, A5 AA7E 7HAL Sl

B YAARELH 438 S e T xedo] Bl EF
JEZ BLEH 3 FPH] UoE ofvlxite FHFo] B

obA ute] Aezg ok oiyg FA Asd LY AR 4
Zo g ZAND 4 9L Aoz AP naA FX A5
2044 49 (A Rde ABFRTETH 50 5082 E3H3t
Az 2u% (D)2 A 1§ FrE ]88 & e TR
2 ARSI gle 42 FnFy dAEeR o) 8% F UE
Aoz wadr

o (o]
a3 =

gdd A Agd Fo FhREH de AoEE 2 9
59 REAEE o]£4Y EHo= Hukgy] FANA A&
42 JteEdEy 2AFEE FYsged, 2 e EY
ol e Addle JQ BgzuE ¢ 2o|FozA o4 7}
43¢ AEHY.

A2 A5d L 2 7heREEY F2 FAFE 9,800 Da (TBH-
10K, TBEH-10K), 3,000 Da (TBE-5K, TBEH-5K ¥ TBE-1IK) ¥
990 Da (TBE-1K, TBEH-1K) 2.2 Jehdt A4#BER Fo4
ATP ¥ ADPE AZ3A gtow, IMPY ol 2375 umole/g
o2 /M4 B33, 4222 inosine®] 9.07 umole/gel AT FAHH
¥ BYE Asd Eudrx g JleRAEY Aol xd
24L& A7} gA ot feotrxeAt 249 #&F-E 10K, 5K, 1K
T2 FAY A5d Y B2 97|2F TBEH-1K o}v| =4t
FFL  glycine (20.57%), glutamic acid (13.26%), alanine
(9.38% ), proline (9.06% ), aspartic acid (7.35%)9 £22 o]
gron olf ot ZA o] HH ojn|icite] & 0% AEF
A8 Ye o2 YT 8T glycine, proline, alanine,
serined] FHE o 2%, FARH AgtE e o4t glutamic
acid, aspartic acid®] ¥F& 21%2 BA ofuAte 63%7F 2
nE e f83 ofrjmitoz o]FoA YAt A%d It
28 % F TBEH-IKE 43¢ 27 #dE opv|xide9 #3Fo
o 62% QT
df M4 AlgELZ FX AGHE 7HFEHA S REE
& BEHIIAA & Aole B £ UUAT EAFgEE 2y
%94 TBEH-1K7} 714 &2 AFE 4t E#Zn59
# #5Y71olA TBEH-IKE SCS 2 BCSEthe RtA 5%
AFEWAA FFHLE FAAT} oM, ACSEUE F&
H7tg dlth 281 Asd 2 O MeEAER Az 20T
2 499 #5947l M TBEH-1K7} 743 43921, TBEH-
IKZ A28 20738 Q438 F233E 50: 50 Vw2 EFF
EFNAL 4 AmEI Qe AR Ay gAELR
o4 & UL Aoz BHHAY,

to ad

g
A
o
[}
%



82 AN - AN A - 254 - A5

Z M
2 A7 #§EFtdA Agd FA5FATAEA (B

9] () AP E EFATHAA, 1995) FP o d72
gojuj, A7¢HE AL & AFFAFd FA=FU.
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