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Development of Utilization Technology of Dried Large Anchovy
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SUMMARY

1. Preparation of calcium-rich anchovy powder

A. Preparation conditions

The calcium-rich anchovy powder was prepared using ethanol and 1% organic
acid. It was treated with 7 times (w/v) of ethanol for Shrs at 50C and 10 times (w/v) of
1% organic acid for 20min at room temperature. Calcium absorption rates of calcium-rich
anchovy powder and non-treated anchovy powder by in vitro test, was 12.7% and 2.9%,

respectively.

B. In vivo calcium absorption rate
As the results of in vivo calcium absorption rate, the sample treated with ethanol, organic acid
and CPP was having the higheste rate of 28%. It was more superior in the other
parameters(dried large anchovy, anchovy treated with ethanol and citric acid, anchovy treated
with ethanol, citric acid plus CPPs, anchovy treated with calcium lactate, anchovy treated with
calcium phosphate). The calcium content in blood of it was similar (11.14mg/dL) control
(10.82mg/dL).

2. Development of applied food using calcium-rich anchovy powder

A. Preperation of calcium-rich Doenjang

Calcium-rich Doenjang was preperaed by the improvement method.
5-20% of calcium-rich anchovy powder was added to Doenjang. Doenjang was fermented for 90
days at 30C. Free amino acid content of calcium-rich Doenjang was the highest at 10% addition
of calcium-rich anchovy powder. The content of calcium was increased in proportion to
anchovy powder content. As the result of sensory evaluation, Doenjang containing of 10%
calcium anchovy powder was the greatest, and the contents of moisture and amino nitrogen

of it were satisfied to do Korean standard(KS).

B. Preparation of calcium-rich Kochujang
Calcium-rich Kochujang was prepared by the improvement method. 5-20% of calcium-rich

anchovy powder was added to Kochujang. Kochujang was fermented for 90days at 30°C. Free



amino acid, Ca and Fe of calcium-rich Kochujang was higher than control. As the result of
sensory evaluation, Kochujang containing of 5-10% calcium anchovy powder was the greatest.

15% over calcium-rich anchovy powder in Kochujang was lost theirs peculiar flavor.

C. preparation of calcium-rich liquefied anchovy seasoning

Anchovy seasoning fermented with Asp. sojae for 7days at 37C. Its moisture content was
maintained 60% Relative humidity. Anchovy seasoning had higher amino acid and low-salt than
control. As the result of sensory evaluation, anchovy powder extraction{free salt) contening

nicely aged soy sauce and brewage soy sauce was the greatest.

D. Preparation of calcium-rich soybean curd

Soybean curd with calcium-rich anchovy powder prepared general soybean curd method, used
different coagulant. ~Calcium-rich anchovy soybean curd prepared soybean curd using MgCl,
It was more superior in the other parameters(CaCl,, MgCl, Glucono-Delta-Lactone). Yield of
calcium-rich soybean curd was the highest in others parameters. Hardness was lower soybean
curd by MgCl; than others As the result of sensory evaluation, under 5% content of anchovy

powder in soybean curd was greater.

E. Preparation of calcium-rich hamburger patty

Hamburger patty with calcium-rich anchovy powder prepared general method, used pork, pork
fat, onion, green onion and egg et al. 0-10% of calcium-rich anchovy powder was added to
hamburger patty. Texture of 5% calcium-rich anchovy powder in patty was more superior in
the other groups. As the result of sensory evaluation, 3% calcium-rich anchovy powder in

hamburger patty contenting was the greastest.

F. Preparation of calcium-rich milk
Flavor of milk reduced in proportion to anchovy powder content. in vitro determination
calcium absorption of milk with 1% calcium-rich anchovy powder was the highest. Result of

ensory evaluation was the greast in others parameters(1%, 3%, 5% content of anchovy powder).

G. Preparation of calcium-rich yogurt



Starter preparated in mixture Lactobacillus bulgaricus and Streptococcus Thermophilus. Yogurt
added 10%(w/w) stater in milk. Anchovy powder added before fermentation and additional
content was 0-5%. As the result of sensory evaluation, 1% calcium-rich anchovy powder
content and coffee containing yogurt showed higher than other parameters.

H. In vivo calcium absorption rate of milk

As the results of in vive calcium absorption rate, the sample added with milk and cilcium-rich
anchovy powder was the highest having the rate of 27.5%. It was more superior in the other
parameters(market milk, clacium-rich anchovy powder in milk, calcium carbonate in milk,
calcium lactate in milk, calcium-rich market milk). The calcium content in blood of it was
similar (10.22mg/dL) control (10.21mg/dL). Weight of thighbone was the highest(136.61mg/g)

in other groups.
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A 1A A4
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Aol A3 BX = 7 F£HAM FFEol AFXAIA L3 A F 50CoAA F
A 798 IAZFQL AT F AZAA AMEIAT. FAXE dEELY dudELe #

B 855% 3H 1061%, 2SN A 7520%, A4 2.16% 1e]1 @53E 348%F FAH
Aot

ogt

2. A Az

1533 B2 Az AL kjic AWEDY WFFS ©)4319 Fig. 13 Zo] OiF
F, 29ES 121TAA FA F 0T7HA A F F Ee 2089 02%9] Aspergillus
oryzaeE FF A F 25ToAA 24z vl Al FTE A9 kojiE 40T EFIAX
710 48Xt Ax AR F ulAEte F49) F kojist D kojiE Az3 AME-3LH T

Wheat flour Soybean

Kneading Soaking

At 1217C for lhour

Steaming

Adding Asp. oryzae at 40T

Inoculation (0.2% Asp. oryzae)

Keep in the incubator at 25C for 48hours

Cultivation

In the dry oven at 40T for 60hours
Drying

Flour koji Soybean koji

Fig. 1. Manufacturing procedure of koji for preparing Doenjang and Kochujang
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M n32R BFe] Az e wet Table 19 e ZFoz 13237 YFL
Skg¥ Az AU AZY 0324 DG FPA FXELL 0, 5 10, 15%
a2 20%9 FFLE e FES 9AIMA 2F3AG. (Fig 2 3)

Table 1. Ingredient ratio of Kochujang and Doenjang preparation

(unit: %)
Raw materials Kochujang Doenjang
Glutinous rice 20 -
F-koji powder” 26 22.6
S-koji powder” 4 39.8
Salt 85 12.5
Red pepper powder 75 -
Starch syrup 29 -
Water 5 25.1
Total 100 100

D Flour koji powder 2 Soybean koji powder
7t P Yy i p
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S-koji" Salt F-koji? Water

— Mixing

Control Doenjang | l | |

5%-Anchovy  10%-Anchovy 15%-Anchovy 20%-Anchovy
Doenjang Doenjang Doenjang Doenjang

Fermentation for 90days

Final product(Anchovy added Doenjang)

Fig. 2. Manufacturing procedure of Doenjang with dried anchovy powder
D2 Refer Table 1.

Glutinous Skoji? Fokoji? galt  Red papper  Starch Water
rice powder syrup

| | | | | | |

——— Mixing

Control Kochujang | l | |

5%-Anchovy  10%-Anchovy 15%-Anchovy 20%-Anchovy
Kochujang Kochujang Kochujang Kochujang

Fermentation for 90days

Final product(Anchovy added Kochujang)

Fig. 3. Manufacturing procedure of Kochujang with dried anchovy powder
U 3 Refer Table 1.
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4. #F F2vE Az

FAAYGAEDE o] &3] ZUEE TE7) Y3 XN EL F2FFS Do
Asp. oryzae 9} Asp. sojaes 242 02%4 HFAIA 30TAA 743 wiFAAS. FFe)7t
HEE PXETL 50T AZVNAN AZRSAY. AxH AR TS GAe Azhi=z
£Y F Zxdoly wAFEES EFSA AZANNAY FFAA AZIFAHFig. 4).

Anchovy powder

— Asp. oryzae — Asp. sojae

add water

0% 10% 20% 30% 40% 50% 60% 70% 80%
Water contents

Keep in the incubator at 30C for 7days.

Boiling for 1hr, 2hr, 3hr and 4hr

add wood vinegar or mushroom extract

Dry Concentrate

Fig. 4. Manufacturing procedure of anchovy seasonings by fermentation using mold
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5. FRAZ

& F 100g& 4CAA 24X FL ol 88 1000mlS] &S 718t 283 £ F
mashd & A14-3te st gdot. AL 100CHA 1587 7198 F A 3814z,
Ao FALLE 0-10%7HA F7F F SAE F7Isto 3080 $IAA F 12g/ar
2 3087 A FRE At ARE FRE 0L F Fo JAdS A9
£ S2AE AA3LAKFig. 5).

Soy bean

Soaking
I add 10volumes water
Grinding

|

Filtration
‘ add anchovy powder
Stirring

Heating

Molding

Soaking

Cooling

Soybean curd

Fig. 5. The process of soybean curd with anchovy powder.

6. I Ax

He = A7) 600gel F 20%¢ AFE HUME F RAES, ¢, @F, Wt
F)E Ftete wolAE AXIIHTE o] Hlo|xo WX RTY HIMES 0-20% WIA)F)
A AZE F XE 11emZ AYEE F -18CE 523 J T, e 200CTHA 1583
Ze & At
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Jo
BN

7. S Al
FHE ABSH 1000mlo] BXEDS 0-5% A7t A2&QT, AB33} 4 2
Aul BEAsA ] BEEFSS VLG

8. STZE A|x

28 AZx - 268 FF(CHR. HANSEN'’s, danmark)Z Lactobacillus bulgaricus
(Lb-12) ¢} Streptococcus Thermophilus(TH4)E 1182 &3 wjdAL 23] Athu<F 3
of $HILA BH 5052 AL F EFuFYL 01%Hrete HEAA 26H 2 A
At

RTEE AXx - 9/ £F 475%F FH7H5t 60TAA 1583 7198ty BHE 5
F 90TeA 3083 FF3th BaF $He ¥ F 28 10%9 INELL Hr)}
B3 37TCTAA 7 LEAA QF2EE AxF{Yor, BEr 988 QF=Ed 2y
S8 HA7hEtn ERF F 5CoAM BdFRASY

TS A O A Coll w3 22 F971g0x, 38 A3 oy, gude
vtolZ 2 A, AW ethyl etherS €Wl 2 3l Soxhlet o2 BEA&H1, @438
< 100-(FE+I B+ A FH oz ALste] Ye A

10. A=
A A 2HA (Minolta, model CR-300, Japan)E AH-3l4] Hunter's color valued &
F3At. BEE WU L, a, b $& #9713, 0.18, 1.880] it}

11. In vitro ZFFTE

In vitro Z2F&TE&2 Millerh o ol AAUE 22 6g& 400mLe] FH59 34
S71l ¥ 6 M HCl &9 AM8-3t9 pHE 22 A8 1583 mixing ¥ 6 mLo]
pepsin &g F7}sle 37CollA 2A13F F<¢F shaking incubation 32 438 A8 20
mLE #H3 01 M NaOH pH 72 HA3le NaHCO:9 Hrl#e ZAAsT AAH
NaHCOsl S/ 25 mLSs FRA ¥3 &7 @2 F DB 37ColA shaking
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incubation ¥t} 308 ¥ pH 57} HAE @ pancreatin-bile salts mixtureE 5 mL 37}t
3l1 2417 F¢ incubation ¥ FHE A A3 membrane %9 dialysate®] FAE &

AT ICPE £4B AHE /AL F5 &8 AN sckFg. 6).

Ca F5¢€ (%) = (FH99 Ca ¥ x F4YH) - (FA= -
EHd8) / F5H Sampled] Ca %

6g Sample

+400 “‘L@ (6mL) Pancreatin + }Eﬂe extract (10mL)
2 30 mj = 2
£> = =2 ICP £-4

37T 37T 37T

N/

adjusted to a pH of
2.0 with 6 MHC1

Fig. 6. Method for in vitro calcium availability.

12. E454

ABE YAIVIZ FYdAl 22} texture analyser (TA-XT2i, Stable Micro System
Ltd, England)E ©]8&-3}] TPA(texture profile analysis) modedl| A &%t

=8 ZAZAL 30mm x 30mm x 30mm IAVIE FIHI F 10mm probeZ
0.5mm/sec t-speed, 1.-mm/sec pre t-speed, 0.5mm/sec post t-speed 123 30% strain
o] ZANAN EANFHeH, JEHE 40mm x 40mm 72 FEd F 30mm round
probeZ 0.5mm/sec t-speed, 1.-mm/sec pre t-speed, 0.5mm/sec post t-speedlr 70%

strain®] ZZANA B354,
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13. A3A 3

£ AFA dEy A" S 8 FHE A= HIxAE 7387 98 3
AFATAYGY S AMLSATh ol A Ao 9%E e SPEFE APex
(C), AAZHF (/m) L NN )22 B33, 2 F7E -14, -1, 0, 1, 149 57
7k (Table )22 31, T45HUF = color difference meter (Minolta, Japan)Z hunter
L, a, b@& A3 AEFe 2 JehRRUoh

Table 2. Experimental range and values of the independent process variables in the
central composite design of ethanol treatment for color improvement of

dried large anchovy

Range and levels

Independent variables Symbol

-1.4 -1 0 1 14

Ethanol volumes (v/m) X1 28 4.0 7.0 10.0 11.2
Treatment time (hrs) X2 38 5.0 8.0 11.0 12.2
Treatment temperature (C) X3 22 30 50 70 78

14. HH-SEHEA (RSM, response surface methodology)
Table 2& EUZE HA¥S F3P3 AH}E SAS software programO 2 FA A st o}
83 e 24 AAVAAL WS F

3 3 2 3
Y =b,+ :élb iXi+i§1biiX21+i=zlj§lb X X 5 (1<])

AFo Boste Al 712 SHES F e SYPAESE HHZPLE 43 e A
T WhgZAY #/AE maple software program (Maple 6, Waterloo Maple Inc.,
Canada)& AH&3t 3aHd X2 el

pH 23& A8 20gg 250mlE A4E F 143 5% 298 F pH meterS AHE3}

o FA3}AS. AN E=E A8 209 FFF 40mlS H7F F wuksted 01N NaOH 4
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Ho 2 pHJ} 84714 =2 =d B2 NaOHY ml2 SH33ch

16. Amino nitrogen

opp|i A ALe frEotvix A BBt AFHS Aol ¥ LAJNEEA
I 2 AR F4E& 2 $2% YAt Amino nitrogen A& 2goll FF
F 100mlE 7H3E F 25ColA 1AZEE<t ket ad £39L 01N NaOHE
AHE-3t pHE 842 ZH3 ¥, neutrality formaldehyde acid solution 20mlE 7}3}%]
t} o] EFYL 01N NaOHE AHE3to] pH 848 ZAE ¥ ol 4L A48 amino
nitrogen®| ¥FE F3IAH

AEH 01IN-NaOH9 ml x 1.4 x 0.IN NaOH¢] factor x 100

Amino-nirogen(mg%) =
gen(mg k) Sample weight(g)

3%

17. &4

OSl

Y4 FL Somogyi-Nelson & ©]-&3teq FAH3ATh &, A8 5g& 250ml= F &g
¥, 200rpmol A 24t ARt F 50mlE HeRA &AL 2APEE) 2mlE Jlete] I A
N F AR F F5 FAJUEFS 2% 71ste AAHA @& dA e F o
#Hate] NEgdoz AHEEHAT FHL AELY 1mE AP P 3 F Tty
25g, Rochelled 25g B4 UEF 20g, FFEAUEF 2009 dFE2 800mldl

| ¥ 1LZ &3 Al 25mis} CuSO; - 5H0 30gS 429 3& 3ie H7jt &
F 200mlo] &3 £A4ImlE EFT 4L 1mlE 713 F ¢FvFIEdE He ¥
Be FE2F9A 2083 71E3ch tdo] BY AlFTe F5oM o 20870 WG F
Ammonium molybdate 254g& @3 2ImlE X 3= FH7HSF 450mldo &3 F
sodium biaenate 3gS FHF4 25mlo] &&A12 RS VA3 7183 500mlz L3¢ &
37~40CA 2% FXAZ £ 1mE Mt Aol YA oh&d 71x] awtd ¥
2087 X7 F 25ml2 ALt B8 892 spectrophotometere] A 520nme] =7

i
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to

Pt 9L 2088 Ao ALAZF(2EE, B3, euANE, T8, ¢4 2
TF2E)] tta} o i 71RAX A FEE P3o BFL ALAF E R HEF
gg £ANZ F dEELY HtFd bE 2533 3 IF T MLAF S, %,

Z, 3%, FRHINEEE 5HG=71F FO, 1=7FF Uty Jx YL AHEEd Frlslge
o %7}ZA 7o) th3t9 Duncan’s multiple range test® B3 YT FTA RN SASE A
43t E43A

it

-

19. felopw] st

freohv =it AZXAE 1mle] £ %0 F Al dZ3H PITC F=A3} st ¢
AAZ AN F9 200ule] ALud] 5o X34t HPLCE HP 1100 Series, column
£ Waters Symmetry Cis, Column temp.i= 46C, UV 254nmelA] &3 3}t

A
~

f
A

20. #7114

¢

f714te] B4 L A8 1gd $FF 10mlE ¥o] #33 Azl £ 02um menbrane
filter2 A F}A|Z] T A FEZ ALE5t B YTT. columne Amienx HPX-87HES A3}
91, &= 25mM H;SO,, flow rate 0.6ml/min, Detector UV 210nmelA 434

a4 BXNEL 1gol FHS 5mlE 718ty 2870 #4238 3 F,
A de AA AL 045um filter2 A3 FELNOZ AFR3Y
o 248 BAHL 499 06% casine§ Y 5mlE EFEA 37CToA] wykste 30%

$Yo TCA 5mlE H7I8le AANEE FOAIFIT 3087 A
3 4599 2mlE F 3] 5ml Na,COs¢} 1ml Folin A& 713 F 30TolA 30&7
incubation ¥ 660nmolA ZA3}At EAHFAHL =EAY 1ml7l 183 A3 Tyrosin
o) oz FAFGTH

22, A2=F AL AF

ol A
2 Fand

Mz

Ax FHFL A 4~5g° 1% picric acid 80mlE 7}3le] FA 33t 1587
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AFE3Y EL A 100mIE F{E o3 A& A o] FE A 80ml
€ #3839 Dowex 2x8 chloric form column®l] EHAA picric acidE AAAZ] F TA|
EE 100ml F&3te Aq2F Fa FFE ANEE AMEAL, L AFLE Avjuie]laz
Aeyes FF3Ad

23. 7712 &4

714 AAGs 4 A8 g 288 el W AG7]oA] o8l F3AZ%E 550C
ANz AN 247 HE o5 BYEAT. G719 gol2F 10082 V3 AE HA
I EFELAL 4mlE Y3 A AE7)(120C)0l A & g8 B o2, 550C A7133}
ZoA 1A2E 33, IF FLEY 10mIZ F4 o) F 50ml FE&FH2AR $A Bl
52 E, AFEY 2% Zezv gaptE 23 (Jobin Yvon 138 Ultima 2C) 2
2 B34} ICP-AESE Source: Argon plasma (6000K), Spectral range: 160-800 nm,
Resolution: 0.005nm(UV), Wavelength for analysis: Ca 317.933nm Fe 259.940nm K
766.490nm Mg 279.079nm Na 589.592nm Se 196.090nm Zr 343.823nm 9] F 7oA
E48A.

24. Trimethylamine (TMA)

HFAES vANY FAHEQ TMAE gas chromatography (GC, HP-5890, Hewlett
Packard, USA)E Al&3led 431t A& 2gd 75 SmLe 713 & 258 719
3} solid phase microextraction (57300-U, Supelco, USA)L. 2 FUA &S FHAA
HP-1 column (30mx0.25mmx0.25um, 19091N-133, Supelco, USA)7} &8 GCol FY3}
At GC9 injector®} detectordhs®== 2307} 250CH 29, oven2Ew %7] 30ColA 5
¢ HEE ALE 7HER, 9 10TH 200C7HA S7HAAH T 200CoA 583 HEE
AIZEE MR T 283, TMAE B 43 o] AAgqEe] TMAY g #4&2 e
Wi

TMAS] ZA& (%) = (control®] TMA &% - X272 TMA #)
/control®] TMA &3 x 100
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25. In vivo ZEETE

HAZAZF E5E N AFHE AAHLE Yolrr] A3t 7E Al@ AFH in vivo
gollA HlmIIch (Marlena et al, 2003; Uma et al, 2001). 4% AES 71K
Sprague-Dawley¥ F & AHS-3l9q AE2 F7/e ©E AT ES AT AS3H 3
A3 S 2AANM AESS Holdtn AT VIEE F o W 9SS AJE. A
A 2473 AAAA A5l o9 FFE WA W g9 BFFFE F3A
BANS TEFTES AR 3 datad] A E =o|7] A FAAZE AASoL

TEAY

7t FNEE B AP0l

FATY FARE A dEEde] APFEY FFurld nAE 9T
913t Sprague-Dawleyd +H HFE TAGACT AFFEL 17UL LIJARE F
3l FH$71E AR O HTF AFo] 100g HNE of 157 Y 57302 Ak A
FAele Ag@EED)Y ZEFFS 1Bt HF2A ol AFHFF] 01%7t HES
semi-purified diet(AIN-diet, 1977)°ll AZd & H7H WE2(C), FH AL E), F
A-F AN Y T(EC), FA-FAHCPPs(ECO AT, ANMLEH7IZICL) 2 L 53
7FE(CP)2.2 3t 533 4PS AT

& =)

Table 3. Experimental design

Group Treatments
C Dried large anchovy(control)
EC Ethanol and citric acid
ECC Ethanol, citric acid & CPPs”
CL Calcium lactate
cr Calcium phosphate

) Casein phosphopeptide

g, AolgAE 2 AFus

AgAole 17U 1vte)D 400g8 A AfFol(ad libitum)S R, AB7NF A
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ol dAFH ATt F 134 AT

o ZEEFTE

N8 In vitro ZEEFFES Miller'HHMiller et al, 1981)0) F&lo] AANHEZ
6gS 400 mL9 FF59} &4 §719] ¥ 6 M HCl €98 A48l pHE 22 2343}
I 1587 EF F 6 mLY pepsin (P-7000, from porcine stomach mucosa) &8 37}
ate] 37 CeA 2413t F<t shaking incubation 33 43l€ AlF 20 mLE H3d 01 M
NaOH pH 72 #7339 NaHCO;9 H7tF& ZAFAdch ZAHE NaHCO:S} S/ 25
mLE& FA49HD9652-100FT, 33mmx2lmm)ol]l ¥ &7]e g2 F 2839 37CA
shaking incubation ¥t 302 ¥ pH 57} =& 9 04 g9 pancreatin(P-1750, from
porcine pancreas)® 2.5 g9 bile extract(B-8631, porcine)E 0.1 mol/L NaHCO; 100 mL
o] 82jA|Z] pancreatin-bile salts mixture® 5 mL 7}t 2417 5 37ToA
incubation ¥ FA2h& A A& membrane 49 dialysate®] FAE A3 ICPE ¥
g AHE o]&3ld FFEE AMAAT ANEY In vivo ZEEFTELS AP 457
F 4 AJTolA Bert 58 8HE 4vtEY H3l 39 FUA A ES AAEA
o AF7AT Yol HHFH S5FE FHAAL, dHS 105CAHA Az F 407 &
A FAE AT F, ICPE o 8§38ty ZsdFE FASFAS. o W ZFEFEL F7L
AT 409 ZEdFT s & ZETFE o83ty AL

o AEen 2 By

AIFEEF) F FAE 1273 FHAY F ethyl etherZ vlF 3] HojF® oz i E
gL AF3INAG AHE AL 3000rpmol A 1087 AR FAHL Y3 o
+ 20CAMN ¥EEE F ZHAS dHEL HE3A 20T BT F 2H
B e 25, dd 2 A T2 AASA 50CTAM ARAI F 74, o], ZU=E
(BMD, bone mineral density) ¥ Zv7|v]Z 3I}ZFHBMC, bone mineral contents)S &3 3}
Aot 2EEs} Sug §FL WA ZUEZS A7) (pDEXA® X-ray bone densitometer,
Norland co., USA)E AM&-3t F A3

ul. FAIA
ZE HA¥ZH= SASZTZ 1 (Version 8.01, SAS Institute Inc,, USA)E o] &3} z+
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AFFY Hod BEUAE ALSAT 4 4PETe] Aol= one way ANOVAE A}
€319 ¥3% T, Duncan’s multiple range testZ 5%FFAM FJ4E AF3 A

A2d A7AR
1. Bx 1Zg &23 7l A

7t w5 549 AA

1) ¥5 549 /MAS A% 712 AT A4

Ad dEe #F 54 MAE AT 712 A EFS AA}] At BE AAFES
zg Al HRANE AAseY At dgn de € EA F 3, v 2891 =
e AedA Alge suje] R¥E Aelstd A, ME (AE), in vito ZF F5E& 2
g BEAAE AN AR F3, % 2 HZ AT Z2ALLE ZH 511%,
1245% 18|13 1052% 2 F3 Mel77t 7P B2 AL ZA4AE&E BEAY BT A5
T FA AgFyre] T ol vl AEgte]l #FAFAR, +H ZAAE A Wit 9
Tt ALE YEt (Table 4).

in vitro Z% F5&S Yol Ax FAT o vwsty FF AATE 5%, +F A
2 FE 22% FAE 01% Frbst M= g AL Hzel Zo] FA ATt A
7t M F& A2 JEhsich

WeAre 7%, M, ¥ a3 vdY 4579 35S 901 BHYLE Friste
gt en, 1 AH#E Fig. 7% 2ol YA A% Vs =M e A4 737 8P
o HAFE €L FHa HEgFrt M FL& A2 Z deyiet, o|Re & 47 g
Eold 224¢ HUY] gl AbsEh AT vAW G WAz FHAM )

AHETF dgoz /M AU A E M FL& AR vend, oA

FHo] AAYH EZo] 7IAL e M4 2 FNAPARES AAWUY dEech oA
A%, A%, A%, F5E 283 25 FA A2FHE BEOE VR AT AFT 43
T 4 HIATFE AHIRAL olF IFdAAE BT 54 MM FH X A
ZAL A T O HNEEY A ©E AT ] Lolrgioh

S
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2) =34 A
7hH A JRAe] HA3)
AA qde] Ad AAL o) FHL FAFHAYYe] ©a} Table 59 2o] AAG
F 2oz AYL 398 ARE Table 6] YehAQon, Bre g4 7SS

Table 4. Fat, AE and calcium availability of the dried large anchovy by various

treatments at room temperature for 8 hours.

Treatment* Fat AE Ca availability
control 1293 + 0.04* 509 * 0.59° 2.9%°
Ethanol 511 + 0.06 40.7 = 0.8%° 7.6%

Milk 1245 + 0.20° 453 t 127 51%"

Green tea 10.52 + 0.00° 541 + 1.10° 3.1%F

* Volume : 8 times(w/V)

Color

=== Standard
il Ethanol
e Milk
== Green tea

Overall

L Whitening
acceptability

Fishy

Fig. 7. QDA graph of the dried large anchovy by various treatment at room

temperature for 8 hours.
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18t SAS softwareZ FA M3t TFIALA ZAFAE Table 59 JepAct. 18
I FAYFY AE g2 509302 AP@e] FAHETF Ax Boh £09W ZRET FUt
& Zolx, o WALyl Zrlg Aoz APEHAL. 4 FESo] AP BHde F
FEE golE 27, tEEe FE59 A JFEr} 001 o)B22 Uy, HEex
ok Azt Ay, F3 AFH AYAIe A 0052 4 2HEY A4 dF
FAE7} ¥ Zo2 vehton, 23 AN AFE AHAFY RAL 098032
2R Aol BEENg gxlez AA HAte RE & F AU (Table 6). what
A APg T3 dol FH A9 HAH 2@ Ad dEd FAHL 7AHE 50THA
AIZEERE HFdte Aol S MY HH 2P0z venth &, A M SYuSs
F 3ol EPRUSE HAzde 13T F UHA F SRS FAE Golry)
18t Table 5¢ A#AE T3l o537 22 23 IAAYWH4 S UL,

AE = 91.3812 - 1.0632X; - 5.9465X; - 1.6077X; + 0.0109X’ + 0.3885X,’
- 0.0003X;X; + 0.0116X;:X3 + 0.0729X:X;

o] 4]-& maple softwareE AM&-3l 3349 =z Jeh Ao (Fig 8).

33 gz yehd AdolA MjAlgtel vid FAH M FH HEr A
d %2 9%S vXE AR vt Fig. 9 (Q). 4 HeUZH HYLxe ¥z
A 7HA AERel e BEE BYod HHF o|FFHE T doju AE 3ol
F7tste Aoz vy ojw 2xe gFo] R & dl, 2=st FUHEHEAA AR
= 2 33 feotu|iate] 213 Maillard ¥ (Maillard, 1912)2.2 &4 o]
dojue Ao AlgdEY.

s
e

Wy o1H AA an
oF9 vd= tgEF ez TMAOY dd 93] AYH= TMASH A9 4ksld

o LAste oz 4A Utk dEERS FHo2 Aste HFHEANA M,

2= 23 A7 Wgte] wE TMASH Ae] ZhAg o] wstel] s Yolr it X
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Fo 7% 3uiRE 1374 A FE F7HAA A2 A ow) M FolA 81%H XS]
288 B9 F71Fol AL AT v & AL BT I o)ERHE W
7b 8l ALz JEistd. At A9 7Y 22 13W A2 AP 83%F =9
TMA Z&&€ BYoy foa 15 53 dol A 78} N7} Aoj7t glvke
4E8S 48 & AMT (Fig. 9).

M)

Table 5. Responses of the dependent variable for ethanol treatment to improve the

color of the dried large anchovy

Run Independent variables Dependent variable
No. Temperature Ethanol volumes Time AE
1 -1 -1 -1 47.34
2 -1 -1 1 46.01
3 -1 1 -1 47.26
4 -1 1 1 46.37
5 1 -1 -1 50.39
6 1 -1 1 51.65
7 1 1 -1 50.06
8 1 1 1 53.13
9 0 0 0 40.62
10 0 0 0 40.76
11 0 0 0 40.74
12 0 0 0 40.82
13 -14 0 0 46.46
14 14 0 0 52.53
15 0 -14 0 47.89
16 0 14 0 47.73
17 0 0 -14 42.27
18 0 0 1.4 40.86
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100 7
80
~
X
o 601
-
S
s
>
[=]
g 40
~
—e— Fat
20 —0o— TMA
0 T T T T T T T
1 3 5 7 9 11 13

Ethanol volumes (v/m)

Fig. 9. The effect of ethanol volumes on the removal rate of fat and TMA in the
dried large anchovy during ethanol treatment at 50C for 9hrs.

< 20CHE 80T7A G 2} 50CAA L APAAELEL Bgoy 1
olxREHE W fle Aoz YEHuT TMAE B& 259 vl 50T TMA A

3] F7lete AFES BJT, 1 o)Fdx SU3 F7HE BEYt (Fig. 10). Al
Zte] Wizt wE A TMAS Zagd dis] dot ZAx, 7MLt 71X 75% 3= A
wo] ZAHAR, I o) FoE FoAe) gl Aoz Ykt TMA TAE&S 5417t
A EL F7MFE BYT, o)li TMA ZAEL 77%3EALH, 2 ojFE dA {949
gle A2z YeERT Fig 11). HAZASNA & 2HEY ¥l @& A%d TMA
AAEZ AHE AHAA A= AE g& o83t AT ud BT Ad A H
HzxAD FAF A4S 4 5 UAUT GEA olF AFqME dEE L] 50THA
F4 7918 9AIZEES A F F Axd}A ARSI
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100 T

80
&
o~
:,’ 60 T
=
ant
=
>
g 40
3]
A —e— Fat

20 —o0— TMA

0 1 T T T L} L L} L}
10 20 30 40 50 60 70 80 90

Temperature (C)
Fig. 10. The effect of treatment temperature on the removal rate of fat and TMA of

the dried large anchovy during 7 volumes ethanol treatment for Shrs.

100 7
80
9
N
8 607
<
-t
s
>
Qo
g 401
(]
~
—e— Fat
20 1 —o— TMA
0 T T T T T T T
1 3 5 7 9 11 13

Time (hrs)
Fig. 11. The of effect of treatment time on the removal rate of fat and TMA of the

dried large anchovy during 8 volumes ethanol treatment at 50T.
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3) fr714 A2
7h dg AN &3
A8 NEEL citric acid® A F, L& 2D AP wet AR o Yx9
dzke AvE 2, A A2 @) Fde 20CTAA 1% APRE 9 504022 7}
Z % & UehidE, 50T 08%A NS W 53872 7MY ®& ;& U
o SAY AT AEFE 509322 WiFE9 TR ¥u, /g @2 20T A
1% A2ANE B+ FAHYA Aol HolA] 4%t (Fig. 12).

56 7
54 1
52 7
m
<
50 7
48 - —e— 20T
—0—30T
—»— 40T
46 - —— 50T

00 02 04 06 08 10 12 14 16 18 20 22

Amount of citric acid (%)

Fig. 12. The effect of treatment temperature and ratio of citric acid on AE value of

the dried large anchovy during citric acid treatment for 30 mins.

W citric acid Ag £ F AY BS 602 B 108 HH L2 AERS] ¥3stE
AR A3 242 50.51, 50.40, 49.50, 49.63, 49.06 121 49.27¢ Uehieoy, ZxT
o oA zolg BeolA AR (Fig. 13). 2T f7I4te) FHE Axo WE A
HE A7 citric acide 5040, malic acide 50.59, lactic acids 50.73 L@ 1l acetic acid
T 50512 HA] FAHTFE 1A AolE HolA ¢kt (Fig. 14). wekA zpadE
B2 #7140 Age A= W f71409 F7d U dFo] AY e Rez
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Ebstt.

54 1

52+

50 1

AE

48 +

46 -

T T T T T T 1

0 10 20 30 40 50 60
Treatment time (mins)

Fig. 13. The effect of treatment time on AE value of the dried large anchovy during

1.0 % citric acid treatment at room temperature.

54 1
52
i T

M i
g 50

48 A

46

control citric acid malic acid lactic acid acetic acid

Fig. 14. The effect of various organic acids on AE value of the dried large anchovy.
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) AAF A A&

#7149 AAAERD TMA AA g AARE Zotry] g /714 F 73
733 citric acidg& MY F, &= 2I AL W3E SYPYHESE 4FE SR A
& Fig. 15 2 163 2ol Yellidch & 29 ¥sle & TMA W3S A5y Zd,

9 A AS FYFHA AolE KHolA grou, AT AL 06%7HAE
50% vkl TMA A€ B2y 08~1.0%2 A2 ZFAARE 60% ©]39 FAE&S
HAh 14% oY citric acid& AU o 80% TMAS FHAE&E EHoy 1.0%
Fo13Q Aole YE Aoz eyt

100 q
80 1
—
§
g 60 1
Yt
o
[
8
L] 40 T
o
5
g —e— 20T
M 90+ —o—30C
—v— 40T
—o— 50T
0 02 04 06 08 10 12 14 16 18 20 22

Amount of citric acid (%)

Fig. 15. The effect of treatment temperature and ratio of citric acid on the removal

rate of TMA in the dried large anchovy during citric acid treatment for 30

mins.
F71%8 FFE TMA Zagel nXE IS Dokwy) sl YeolA 0¥



1.0%9 #7148 X3ty TMAY #ZAEE ol A, citric acide 70.3%, malic
acid= 40.1%, lactic acid= 38.7%, 18|31 acetic acidv 22.9% % e} citric acid7} 7}
Z AR & A2 UEHT (Fig. 17). ©l2 @ Ade FALT-E FAFFHA ¥4 F
7 (proton donor)®] H&E& sty BHAAHLAES FARANI= Tl 7] AEY AL
2 Atgdd.
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Removal rate of TMA (%)
S =

O T T T T T T
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Fig. 16. The effect of treatment time on the removal rate of TMA in the dried large

anchovy during 1.0 % citric acid treatment at room temperature.
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Fig. 17. The effect of various organic acids on the removal rate of TMA in the

dried large anchovy.

4) A3 5=(Electrolysed water) * ]
7 Mg AN Ez}

AR L FAFE 1A ek SAIZAAR] AEsaA dxe] wigtg 42 Zx
AE 3-& Z+7} 4672, 4552, 44.35, 42.27 12] 1 42.58& e A cH(Fig. 18). 4X A&
AE ztol FolyAT 1 o|FFEHE ¥ 8l Ao Uekd. f7143e Fvde o
2A FA- Tl HE °F 5 - 6% AE gkl Wobd A€ HHEFH} e A2 u
1237428

W) olH AA &
Azt wE A oHAA Azte] tiE gobd A, 1, AN Y-S vl
= ¢ 55%9] TMA AAEE EAou, 3A3 o]FXEHE 65%°]28 TMA AAEE
o 1, 2217kl ulsh oF 10% °]Fe] TMA Zage) F7iste AES vebdAw 3A
JJFREE FYAYA Ao]E Holx &gkthFig. 19). Citric acid®] #Hi TMA #FHAE&0]
oF 70%°lete AE ANY W citric acid®] AF}olE v A o} A Al TMAY
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AAN FE viAe Aoz Yehgt
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Fig. 18. The effect of treatment time on AE value of the dried large anchovy during

8 volumes electrolyzed water treatment at room temperature.
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Removal rate of TMA (%)
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Fig. 19. The effect of treatment time on the removal rate of TMA in the dried large
anchovy during 8 volumes electrolyzed water treatment at room

temperature.
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5) Rizen A

A M R

ARG EL B E-& FLEAZ] rizen((F) ol2d AF)E =Y Azt o
2t X2lg& W AE 39 W3tEs AHE A, 3ALES HARS W I43A G A
£3 A% 531, 108) FAPL w 4839, 1008 FM YL o 4729, 10008 FHA AL o
46.28, 100008 AL o 4938 tebWlTh (Fig 20). 7} & &= 100 - 10006 3
A AL AU, A GskE A FAF HE & AE #& YrhE RS
nE Al AAEE rizend] Ao o3 Gy RAoFE AL 100008 ©]4F 3 A EHA H
H Azt A9 fle ALE dEhstch 10008 A A M Ate] AE gel oid 9%
< Gl AT, AN M =& 46289 AE & E¥FT, 1 olFdE FoFY #
o] Bolx| ¥t} (Fig 21). A rizene 1008 3| As|A 3AFL Hashe Rol
7173 Ado] F& Aoz JEydth

50
48 -+

46

AE

44 -

42 1

40 T ¥ T T T 1
0 1 2 3 4 5 6

Treatment time (hrs)

Fig. 20. The effect of treatment time on AE value of the dried large anchovy during

1/100 diluted rizen treatment at room temperature.
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Fig. 21. The effect of treatment concentration on AE value of the dried large

anchovy during rizen treatment at room temperature for 3hrs.

) o1HAA an

ANz Mol e Aslge AAoE B i oFAA ARE dolE A, 1
A ZHEE SAIZIA] EHPUS o 22t 36.5, 414, 429, 489 13T 54.0%2 TMA AAE
S HYY (Fig. 22). 1-3A12HE 40% B9 TMA AAES B ¥Ho| 4 - 5AZe A o]
24 50%0149 TMA AAEE B F3, citric acid 228132 |49 TMA AAE
HE @A HoAe Roez Jehgth MFFdd g TMA Z4Z9 Wsls st
2 3 AME3 AL 542%F ¥IAEH ¥L& TMA AALEE BQT, 2 o)F 10 - 1000H)
g ste] A1EF ARode 47%F =9 TMAAIASS B ch(Fig. 23). 3HA|3F 10000u] 3
NS Aol 40%0)3e] TMA AALEE B Ayt e Aoz Jego oy
o AT £& MuH oHAA EH ZHo] AY HI%F WA ricend] ZS-ole 9
Ag ALY A9 e dolxxut wide] TMA AAEANA vl £ 5ol3 ARE
Bk
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Fig. 22. The effect of treatment time on the removal rate of TMA in the dried large
anchovy during 1/100 diluted ricen treatment at room temperature.

100 7

Removal rate of TMA (%)
S 3 3

N
(=)
1

0 T T T T T 1
0 1 2 3 4 5 6

Rate of dilution (In, v/v)

Fig. 23. The effect of treatment concentration on the removal rate of TMA in the

dried large anchovy during ricen treatment at room temperature for 3 hours.
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6) Cyclodextrin
7hH AENE &2d

AAWGE D) cyclodextring FX 9 A7t wel MWL o AE Zte] HstE Ay
¥ 23, cycodextrin® =& 2 - 10%74A] AR S of EE 46 - 47HES] AE e
vetel oA Aolrt gl Aoz Jebgdt (Fig. 24). 28X, A7t A 1 - 54
I7A A3 Rer, o] Wl A Azke] 4AAA] AE Fro) 4628 Fade AYL B
AA (Fig. 25), FAIY AaF M7 v A ANAYr AR A= A
2 Jeuto.

Wy AR £
AZAREE L cyclodextring FE 9} AZkel] wel HARE o AHAA EHE Ay
£ 23, A g 2-10%7hA A3 3¢ 22 - 40%7HA TMAZE AAH AL, A7

TEAME GA] 30 - 40%2] TMA AALE o & HaTE Hs) 2 &x7) )
Hg Aoz vebgnt (Fig. 26, 27).

52

50

46

44 -

0 2 4 6 8 10

Concentration of cyclodextrin (%)

Fig. 24. The effect of treatment concentration on AE value of the dried large

anchovy during cyclodextrin treatment at room temperature for 3hrs.
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46

44 -

Treatment time (hrs)

Fig. 25. The effect of treatment time on AE value of the dried large anchovy during

6% cyclodextrin treatment at room temperature.
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Fig. 26. The effect of treatment concentration on the removal rate of TMA in the

dried large anchovy during cyclodextrinat room temperature for 3hrs.
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Fig. 27. The effect of treatment time on the removal rate of TMA in the dried large

anchovy during cyclodextrinat at room temperature for 3hrs.

7) A FEe] v
7h AEAR E3}
z AetE A Jid AFE vng ZHAE Fig 289 Zo| vetldd. #3834 A
sl7} 242} 40.88, 42.279] AE o2 FAFTRG o 910 = 2 AE & YEH
Ad AXER7E 7F 2 ALE gAY Citric acid®] 249 504022 Bx2)T7e &
o]HQl AelE HojA ool My At gle RAe2 YeElI, risend cyclodextrin
< 46287 46192 AE go] tth RopAe AEFE Yoy, FH3 Asjd vl
I Ede 22 Aoz vEEt a3 Aud 2t Mg L F3E 7E AdT
E 39 o& AFEd AeHME 2t 2 AFE] MYAN a9E vasg
T A HEeAel mE AFRE HHEYY (Fig. 29). FHS AT T 4 A7
AE & vlimg ZF, ctric acide 4216, AdFE 4139, risend 4256 181
cyclodextrin® 41.29& Yehlov 2 Azl 4 @EXHFLY Fo3HQ Aole
A9 e AeZ JYERd. 2t HTES UA Hag F FHL X3 2 94 F
HA zelE HolA] ol FA AwAle] dg AE g W3 gQdn, = F
I g& AdTes BAeE AE FHo MYNH &nrt A 77 g7 e
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Fig. 28. Comparison of AE value of the dried large anchovy in various treatments
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Fig. 29. Comparison of the effect on AE value of the dried large anchovy by

treatment order of ethanol and each groups.
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W) SHAA &

Z} A FES TMA AAELES oy s, 49 Ayt 811%= 7P =33, o
&8 citric acidZ 70.3%, A3} 66.4%, risen 48.9% 18]3L cyclodextrin & 7H¢ R
343%9 TMA AAEE HGth oFHAA &x 94 YYQH axe) nrtAg F39
EAF7) 743 Xk (Fig. 30). 2 YA F AHAA AFHU M FL FHE
B AT 39 g2 ATFEHR HHeAME 2EEtd 4 HHFEY AHAA &
E vwslgn oA HPeAdl e 38 AHR4Y (Fig 31). F3& AN F F
HEFe] TMA AAES vl A, citric acideE 91.6%2 FA A Fo Hls] <
10% 352 TMA AAL] F7139 1, AdlFe 827%2 F4 A+ FAHA o]
g Holx gt A9 risend cyclodextring 787, 79.3% 2 ThA RolAv& AFE K
Atk £, 7 AAFES 94 HF} F FHE AT B, {71 FHH] A
Ao Faglol N%FEY] & ARE YEAL, AdFE FAE =A AL B+
71219 AT FAEA N%AEY ®L AFHE Yok 2232 risendd
cyclodexirin® Z+Z} 832%9} 841%% FA3& Hd M} A7t Adrt 25 FolAe
Ao g vehgth

1007

80 1

N
o
I

Removal rate of TMA (%)
-
o

N
o
1

Fig. 30. Comparison of removal rate of TMA in the dried large anchovy by each

treatments.
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Ethanol — Each group

60 -

Removal rate of TMA (%)
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1007

80
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Removal rate of TMA (%)

Fig. 31. Comparison of removal rate of TMA in the dried large anchovy by

treatment order of ethanol and each groups.
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g, F550S 98 A 71 AL (in vitro)
1) NEEDY in vitro 5 FT&

AAdE 29 #FEANAN M ARt AAD FA, citric acid, A, FI
A F citric acid AT (FA-CA), 4 A F A5 AJF (FH-EW)S Z+F
TE€< in vitoE T3 o2 ZHA, FH M F citric acidE AT AP 7L
123%9 71 5L BEEFSF LS BAT, G802 citric acid M 77} 83%9), 4 X
A77 76% F4 A2 F Qa5 A7t 72% 223 FGE 68% % ke 7
FETEES B (Fig. 32). o128 AFd= FAAT7T 29%9 ZHFFES 2AH o
d w$ E At Qe R 498 2REL AP g AL L g2 BEEE0]
AAHEAN A5 =7t 2ohlAx, 28 FHAHAAE 259 4= FolA7] g&olg
I Alg ")

30 1

— N N
(%] =] [
1 2 1

Ca availability (%)
=

BN ST Y

»
0 .
Co‘\\ﬂ ?}\0‘&0 C\\’,{\O " 0\\!

O
?)\e,o\d rb,\e“ 6\' Q}'

Fig. 32. Comparison of calcium availability of the dried large anchovy by various
treatment groups. EtOH-CA and -EW mean dried large anchovy that was
treated citric acid and elecrtrolyzed water after ethanol treatment at

optimum condition.
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2) FFERERY 579

Zadsd 7P € A7 UANE FAH-CA AT BEEFE FAANIE CPP,
inositol, vitamin D 128]3L COS (chitosan oligosaccharide)S A &l3le] 1 A3} o] )3l
gotr gt CPPY ¢ 029 04%= 1728} 17.7%2 FAH 2 7o) vl euidxe] F
& FAEAZL AN FFHA Aozt Qe Wb, 6%A 192%2 & 15% F713)

I, 08% 1AM 203%2 FA 7ol v 7uje] F4&0] IA TSI, 1.0% F7}
AL Bl 08% FAHA Aol7t AUt Inositol?] A= HrtFo] Frted4
g FFEx FUHAAEY, 6% BTk & AUMpdME F489] Mt Ao, 6%%
B 192%2 FATF A3 oF 65% F54&0 FAHNUL, vIAT 10% F7FFAE
CPPe| At 2] 203%9 F4&S RIAY (Fig. 33). Vitamin D& U& ZJEFE
B Fg0] g A JeErd 2% NS ASeE O A5 H3 BEEFE
A 20%9] "¢ ¥ FFEE BHY COSE 178 - 197%7HA 99rd F718 Bgovt
A 651 F L] Fogol FX HATE RS ¢ 4 AN (Fig. 34). DM BEe F
& FAANIE 84 F vitamin DY A7} P & AeE Yy, 1 tggoz
CPP¢} inositolo] ¥, COS7t 7H¢ #e& FF4 &S BIoy, 1 Iole v)% vujgt
Ao AtzdEn. AT JAEFA i Ade CPP7 03%=2 7 A9yt &
vitamin D¢} 1/109] HrlFe 2 22 axE vehlio 71 &7t & A2 Yehgoh

3) FFENEAS) AR v

FENEAS Brisl FrtgEoz AANE E4HE ZBE Table 791 vhehy)
Aot Ee ZE3F 1.5%9) sl CPP, inositol, vitamin D 231 7|EALE 1G-S
Ztzt 03, 6.0, 3.0 LI 65%F HHAS W BEFFEC) 7MY =4 JdERT. 449
©97+E o] &3t tiE 100kgel ¥ F4FFEH] 7142 CPP/} 180902 71 B
7t4E YA ¥HE vitamin DE ZE&5E9 £ &F= vl o4 1800092
2 CPPY HI3f 100817} &2 7HE S Jehdo] ZAAdo] vi¢ "Boxe Rz Yehge.
g2l &% vl Fov, AAAE & CPP/l B 9479 F42A832 Fgsidn
Atz €t
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Fig. 33. The calcium availability of EtOH-CA group by various concentrations of
CPP (casein phosphopeptide).
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Fig. 34. The calcium availability of EtOH-CA group by various concentrations of

vitamin D, inositol and COS (chitosan oligosaccharide).
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Table 7. Economic evaluation of addition materials

Addition Addition contents Cost (won)/

. Unit cost
Materials contents ®)/ Anchovy
(won/kg)
(%) Anchovy 100kg 100kg
Casein phosph tid
aseln PAOSPROPEPTCE 40,000 03 45 180
(CP.P)
Inositol 16,000 6.0 90 1,440
Vitamin D 400,000 3.0 45 18,000
Chitosan olisaccharide 80,000 6.0 - 90 7,200
* Ca content in anchovy : 1,500mg/100g
ok HAETY A FF
1) AF S/, AoldAF R Holas
AFFTES 570 AASFE S AFH FAF Ao)HdAF £ o] A& (FER) Table
8ol YepiRih. 4872 T SAF oz AWAA F citric acidE 2§ ECT

rlo
fr N

ECCT3 dwtAd ZgiAZ ol&He AdTFT (CL)J—} AZEF(CP) Bls} #9
Ho g2 ERTHE<0.05). AoldHAFL &3] A2UES UMY CFol Fo3ez 713
=T, ECCEol 7H3 w¥ken, 21 9] EC, CL ¥ CPFL Hlsd Aoz Jeiyed,
ol FAAdolt ikl Astel oA Aol HAF oyl R oEZ AZdr.
Aol A&(FER)S ZE AFFAA 031~0322 =}o]7t Aot

av)

2) AW (In vitro & In vivo)) BEETE

FA7 ZHA] Ho|AFAANE MAF Y AN ZEESFE A3 Table 99
2o AY(In vitro) ZEEFFES AF TN EAHQY ZFol7t AATHP<0.05). ZF, citric
acid9t CPPE A2 ECCEo] 204% 2 T3] AXuPL I7E dRFQY 29% 2
o+ o 74, CPPsE H7}8IA &¥& ECTEY 123% Euh o 1.7d) &k HojdFiAe
7}7} lactate$} phosphate® H7te CLTZ# CPTL T ®l& F+&0] Eed,
ECZ# ECCF WM 580 @A it &9, 4¥FEE AMEste Ay
(in vivo) BFETEE FAT A, AdFFE v & FFES vgy=d, ECC

flo
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o] 71} EL 284%2 CF Ru 274, ECZRY 184, CLT ¥ CP¥ ¥ue 7z
22} 2449 F= o & FFES R AYFFE AHAYd FAR S e IA
ANLEESE0) A)E Hole AL Moz w2E BEFo) 798 oz & 4
FFEo) Hls) ECCFY wWl&3(212.8mg/day) o} ZEFSF S0l 7M1 A4 Yeisoh

Table 8. Effect of ethanol and dietary calcium supplements-treated anchovy on

weight gain, food intake and food efficiency ratio in rats

Initial wt. Final wt. Gain wt. Food intake
(2) (8) (g/day) (g/day)

C 99.35:2.60%™  381.00+14.81% 8.04£0.37% 25.90+0.54° 0.31£0.01™

Group” FER?

EC  99.43+5.64 391.32+10.98° 8.35+0.35 25.69+0.58° 0.32+0.01
ECC  97.77+4.31 375.46+14.77° 7.94+0.39° 24.89+1.66° 0.32+0.02
CL  100.21+3.69 376.48+8 .54° 7.90+0.25° 25.41+0.53% 0.31+0.01

CP  98.15£2.58 369.25+12.61° 7.74+0.34° 24.97+0.27% 0.31+0.01

UC(not treated dried large anchovy), EC (ethanol and citric acid-treated anchovy), ECC
(EC+ CPPs), CL(calcium lactate), CP(calcium phosphate).

DWalues are means+SD(n=15).

Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.

™ not significant

“Food efficiency

NEd A7E AT F FALE AP BriFol
ula FolHY Hole AT Re F&

U]
e
rle
T
.
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L
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(i}
oy
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_?_L
.
BN
_1
2
o
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o8

FXFFE 9o fle Aoz HuI vy, g EY OgE RIudME CPPsyt ZedF
& 9 FUx: T 9] & Ao Yehydt) Hiroshi 52 CPPsE 393 A3 F9)
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= Fd HlF 3F] Tmg 3= ZEE © Bol AHIAL, TUE 9A 22 AL
B73lYT, Sato & 79 ZETFS Foled AU e A2 RIFHPY. =
3, CPPs #7130 2445 2459 54 Bolddn Buglen, oy Ax

[o T S

= 2 479 n4e AE AT AT CPPs7 ZEEFEY 7l AP Fe
AL BFol AAY F e oa) A8 FRAN FFHEH, ol 9ke] )
838 2He 2% Yo EAste AdeleEHe] ARl o YT YA
%, CPPsE 24T 2ol AAsd ol2id dWe Palstad Ful B84 2+I B0

Zastel 242 HE VT YREY F5E A5 BRoth

Table 9. Effect of ethanol and dietary calcium supplements-treated anchovy on in

vitro and in vivo calcium absorption rate in rats

in vivo
Group in vitro Ca intake Fecal .Ca Urinar).r Ca Ca absorption”
(mg/day) excretion excretion (%)
(mg/day) (mg/day)
C 29+02"2  2955+27.6™  263.6+274™  12+02™ 10.5£3.0°
EC  123:02° 309.2+46.7 24244425 1.2+0.2 21.4+2.9°
ECC 20403 299.5+33.9 212.84235 1.5+0.4 28.4+3.7°
CL  4802° 292.6%30.5 253.0+28.2 1.3+0.3 13.0+4.8°
CP 52402 321.7+14.6 282.7+23.8 1205 11.8+3.9°

YValues are means+SD(n=15).
2Values within column with same superscript are not significantly different by

Duncan’s multiple range test at a=0.05.
Ca absorption (%) = (Ca intake - Fecal Ca excretion - Urinary Ca excretion)/Ca

intake x 100.

3) @49 4uA #E AR

AL ARZAN ¥, FZH2HET0) £ FAANIGC)H 4t BdAEY
alkaline phosphatase(ALP), osteocalcin(OST) ¥ Zr# 332 Table 1091 e 82
ZF CLF°] 105.7mg/dLE HRT(C)e] 895mg/dL Rt} BAH2Z {3 %oy
(P<0.05), YA AFFAME Aol7t At TCEE=E ECFo] 75.1mg/dLE CPT 9
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65.6mg/dL Bt §& o)l UNT, TGEEE CPF(33.5mg/dL)S AL g vrejA A
HFL 571~652mg/dLe 2 CPZ BTt BAHLE #93A ERTHP<0.05). Glucoses}
TC R TGEEE AFAT FFEEd o ZEAed d=F, ECF ¥ ECCEL ¥X
o i de dRNFoY AT FFoz A nwEH v5EY §FaFo] FHojz|
A HE2Z2 g53Ed 7dste §3FL ZAde v, TCY TG e g F7%
Ao g Algdrh

W% /J 4] biomaker?l alkaline phosphate(ALP)S] 842 FAAo| AL w Z7}5
e Al wlE AeotelMe] AFAAI &3, TH B ALdE dF A=}
osteocalcin(OST)¢} 37 Zo] F7tEdth B s i th(Lee et al, 1997; Aloia et al.,, 1985).
Ty § AP ALPEA-E CPEo] 6759IU/LE & AP T(762.6~778.7 1U/L)
Bot 71 %3, OST ¥ =& CL#°| 02lng/mLE ECCT9 0.13ng/mL BT} ¥$tA
B 9A FAAA Aeole AT diREY Bidie AFHY ST ALPEAL
200~400IU/LZ #EH A2} (Yoon and Hwang, 2005), & A7 2 1ot IR =
< 676~779 IU/LA=EY E4L BJth =TT, OSTsEE & dFR I vsfAe
108 A= 323t BF Ca¥vEe ZEds ol /I 2" uz2F(0)°] 10.82mg/dL
2 BAAHeZ s ¥%a EC, ECC ¥ CPE< 11.13~11.33mg/dLE & $tTHP<0.05).

Table 10. Effect of ethanol and dietary calcium supplements-treated anchovy on
haematochemical parameters in rats

Glucose TCY TG? ALPY osT? Ca
(mg/dL) (mg/dL)  (mg/dL) (IU/L) (ng/mL) (mg/dL)
C 89522279 687476  62.7+26.4% 769.3+207.3™ 0.14:0.01™ 10.82+0.26°

Group

EC  96.6491%  751+10.0° 65232.1° 77521939 0.18+0.11 11.13+0.33
ECC 9294230 729+11.8® 57.1:125 762641324 0.13+0.02 11.14:0.41°
CL 105.7+11.1°  68.0:9.8°° 57.3+255% 778.7+289.3 0.21+0.17 11.07+0.45®
CP 1014+13.0° 65.6+103° 335:95° 6759+1369 0.17+0.16 11.33+0.40°

b4 TC(total cholesterol), TG (triglycealdehyde), ALP(alkaline phosphate),
OST(osteocalcin).

Values are means+SD(n=15).

9Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.

"not significant
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4) HE=Y LU=

HEEe dx=FA, do], T8x ¥ F vl FFE Table 117 2t gEIE 10
5CA Az F FAE £33 A CPTo] 056g22 7H Wk ov|(P<0.05) YriA 4
dTodAE 059~0.60ge® vzt HEE Hoj& ECCEo] 358cmZ 7H¢ AU,
WEZ(C)°] 348cmZ FAFHOZ 714 BUTHP<0.05). FLUEE CPEol 0.1116g/cm’L.
2 7b @2 i, ECCEol 0.1149g/cm?S.2 714 &gt o] CPPs 7t o3 &
Az AsaE7E YEd o2 AL ET Moon$(19%) ZYUXJ} F/184E ALP
7} Zadd 24 2 Z5UAE 2-sE 29 AeZ HuEgon, B AFdAe
Px7t 7Hg 22 CPTol ALPEARE W AL R Yeikth I vvdddze v
E EAHY Aole UeEUA ggkoey CPT(0.3205g)e Hls] ZHaAAE H7HE EC,
ECC ¥ CL#(0.3326~0.3338g)°] thi E}th metr Ed7Zdn s dEHIY A
718} Aol 7|3 ALz Al drh

ik

Table 11. Effect of ethanol and dietary calcium supplements-treated anchovy on dry

weight, length, bone mineral density and bone mineral content of femur

in rats
Dried weight Length BMD” BMC?
Group 2
(8) (cm) (g/cm’) ()

C 0.59+0.04%* 3.48+0.10° 0.1140+0.0042"°  0.3309+0.0349™
EC 0.59+0.02° 3.53+0.06* 0.1143+0.0017%° 0.3326+0.0118
ECC 0.60£0.03 3.58+0.10 0.1149+0.0024% 0.3338+0.0316
CL 0.59+0.04* 3.53+0.09%° 0.1126+0.0027%° 0.3324+0.0239
CP 0.56+0.04° 3.53+0.09°" 0.1116+0.0031° 0.3205+0.0245

U2 BMD (bone minetal density) BMC (bone mineral content).
Values are means+SD(n=15).

“Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.
"not significant
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7h A R ZEETe

Ag BT 2 BFFTES T/ BAR L) HEVE Table 127 2o Zad
FE&E SV BAELL deE A T AYe iz A ALY FFol
71 wskon], dulde] o]l M (T BEY FHFLS AAY ATl MR %L
o ZFEEFES AN BALEAN M ERed, g F5eEd EETES
SR A ZAAM M £ FFES YR & AFEFL ¥k e vE
Wit F89 #FFE ZeEFFES SN EARDAAN 7P wken AAY AF
ol 714 F3kem, BAISE CAHY AFL HISE &S Ut

EFTE€S 7M1 BARLY TFFEFTE)FZl 22 AL ARAFLS W3
WS AAsT FH v, B dFdMe A FoAE FAE EH3H7] HEAY
Rog ARHA

Table 12. Composition of anchovy powder products.
(%)

(Dry base)

Moisture . Calcium absagcuggn
Ash Fat Protein ratio
TAY 3.99 9.57 0.93 87.00 1.09 13.83
A? 18.80 2257 8.62 69.00 2.12 3.36
B? 7.89 15.92 5.24 76.23 1.49 313
c? 8.02 1431 6.00 72.82 1.16 3.60

U Anchovy powder treated ethanol-citric acid
2 Market product

U 4%

Yxpde Mg WT AoHE Table 139 2k WEE TAZ 743 £ 28 YE
Wor CAHY AFol 73 2 Uehk, HAEE AMte AFol 73 v dehton
BANS} CAME HI£3 e BT SAEE BALY AEo] 71 w4 Uetow, 2
FEFES F/NT IANELH CARY AFo] WLHA Urhgth ZMEE AAS B
Apl A Bl dehte BEESES S/ FANEDNA 743 2 Yehiich
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ZEFTES T/ BAL LY BRI @2 AL dgE Agd o3 FA &
FHAJL Aol dF-E AASHAY JEY Aoz FASHUT

Table 13. Color values of anchovy powder products.

L a b AE
TAY 73.45 0.92 19.01 29.64
A? 58.47 0.48 16.72 41.85
B? 62.51 3.44 26.75 43.17
c 45.15 3.42 18.4 55.09

Y Anchovy powder treated ethanol-citric acid
? Market product

o #5H 54

G ETY A5EAS ¥vInd AFE Table 149 Zoh A7 AL AAY A F
A AR BA Ugen, E4L ZE FXETAA FFHA Folrt A, BANY Al
Fol /VF itk &3 w2 BAIY AlFo] /M Fxoen, FHAA JIZE FA] BAHY
AZFol 71F A v, Z25EFFES T/ FALYe] & AFERY #F
A N3zt AA Jdgd olfe {214 MEld] g Asto] F3tA v, £ =77}
ZpobA QigtollA e Ezto] ymy] wio| Be Pt HrigEe] WA Jed Aoz A
¥4

Table 14. Result of sensory evaluation of anchovy powders

TA A B C

Color 3.44%° 3.78* 2.56% 1.78°
Texture 3.00° 3.33% 3.44° 267
Flavor 2.56° 3.11% 3.78% 3.11%°
Taste 3.11° 3.44* 400 3.11°
Overall 2.44° 3.44 3.67% 2.78%
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Ag BAAFEL 571 Zul&AAT & A70A el BAELLE Zeddta
Az BAETEES F7HIIE 458 Ze A2 O 2947 d27] g2 #55
49 $€2 ¥ 9n7t gl Ao Add.

B Y] 4% F FEHFAE Fig 357 2ok AL 42 A FES
FS 9T FFol HA B9 & AR Adsd 23 454 ¥u gadernz §
Bieko] Zt AP pritt G o) Hojm YrE AT 1 xlole gtk AnkH
S Z AYTE SA4FC w FE FFol % FotEAed oA £4 AH F
TP E] Balso] A FEC] FHAY) B Eo) BEHUG
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—@—— Control

........ O 5%
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— = 15%
—--—  20%

58 A
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55 T T T T T
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Fig. 35. Changes in moisture of Doenjang during fermentation at 30C

1}. pHS HAAT ] W3}
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ol A%E &4 095 WRTE pH 6580121, 20%AF T+ pH 638910t @FL
&4 7170 6090°) B W 7tAe ztzte] pHY} 5.89, 6.00, 5.86, 5.89, 6.030.2 ZHAE L
L, 60Y olF+= pHe #H37t A QIded. HABZJE HAl 6047AA 272, 269, 267,
261, 2622 F7H3IHlen, 609 olF2= #HQ WS AAN. 4 BR 4 F
pHx_ B71zke] FEFE Fadte S YUY g0y o2 3R LEAF

& dutHe g &4 F pH A3 Ax Frz dojuy ol AR F v|AEY FE
© 2 lactic acid, acetic acid, oxalic acid, succinic acid 59 #7]14t0] AAAFH7] @ Foly
SALEF 12w ol Wyt ¥ FAt RuHodoh AL §4713%d o
2 pHS FARE9] Wsle BFHFoln, HPANE BF $40) F HUS ¢ F A

na

7.0
6.5
T 6.0 -
——&—— Control
554 | o O e 5%,
-——v—— 10%
— & —  20%
5.0 T T T T T
0 20 40 60 80 100

Fermentation time(day)

Fig. 36. Changes in pH of Doenjang during fermentation at 30T
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Fig. 37. Changes in titrable acidity of Doenjang during fermentation at 30°C

o} oW e A Ao W3}

S H7 e A4 F ojvlxe] AW Fig. 384 el ©39 o}n]
TejdAe gFe AF AFVEFAY ov=d AL 300mgheoldYS AAE W &
AY ANFRE $4 0dAE dxF7 485.101A 5%, 10%, 15%, 20% H7b+e 44
5429mg%, 634.9mg%, 663.8mg%, 680.8mg% M olu|x=itg A FF JEXNE 273
Ao L FFo] FL4E ojvleeAihe) FaAFL Eodth 20% AT S &
4 90284 1230mg% 9 otvlxejAAFE Uil ol dxTRY o 158 w2
&s Jehiien, ole 4 F FAETY @] ojuxito 2 Faso] oty
Ahe] ol F71F Ao Atgdth
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Fig. 38. Changes in amino nitrogen of Doenjang during fermentation at 30C

T UvA BARR A ERLe 5024 #2438 Eoet A0 #%e Ueich dET
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Fig. 39. Changes in reducing sugar of Doenjang during fermentation at 30C

Qe gL G Yoz Mo Folrt ZF AP FoY FAFHl Ha e,
53] Aol deide B A AL 4] Axrt A9 FA g e F8
g ARt H1 vk EAEES WM @39 MEWstE Table 159 Fig. 40 e}
WAtk FX22 HrhFe] F7HESFS Lol BolRen £4713k0] F7HErS Eo
Ak AAEE delle agte B¢ 2L 20%H7MEFE A BT 471300
FMEFE F7hte A%e dEith 293 FAEE YEE bite Z% 2ZE A
77t $A4Z2714 FA3] ATt SAFN 4 Ut 4 FUUld gA Za
ok ZUEE JYEE AERS $A427 FAA G2t £4430] HojA

42 Z7h5he A%E Y
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Table 15. Changes in color values of Doenjang during fermentation at 30C

Contents Hunter

of
anchovy

Fermentation time(days)

value

0

10

20

30

40

50

60

70

80

90

(o

Control

55.37
3.88
22.26

54.97
4.95
19.15

51.01
6.31
22.48

48.81
7.15
24.55

46.87
9.29
23.65

43.32
9.96
2427

41.07
11.35
2224

37.98
12.59
19.93

37.01
11.48
18.45

35.46
12.97
15.33

5%

47.77
5.44
20.18

48.13
5.83
13.68

46.12
6.43
17.34

45.22
6.66
19.51

44.27
8.46
18.93

41.59
8.85
19.37

39.26
9.32
17.86

37.16
10.99
16.91

35.99
10.33
16.09

33.82
11.43
14.54

10%

41.84
6.33
16.11

45.57
5.64
11.38

43.40
6.56
15.31

41.32
7.10
17.19

41.60
8.87
17.26

40.14
9.12
18.51

38.05
8.88
16.08

35.53
10.37
14.69

35.04
10.63
14.40

33.54
10.35
14.28

e » Moo T D

15%

40.95
5.77
15.02

45.26
574
10.75

42.05
6.30
14.03

40.01
6.62
15.80

40.31
8.44
16.27

39.32
8.23
17.38

37.32
9.72
15.50

35.65
10.68
14.63

35.36
10.21
14.20

3481
10.69
14.15

20%

[o 2NN VI e - ]

40.20
5.62
13.52

44.06
5.69
9.75

42.06
6.77
13.66

39.77
7.25
15.63

40.61
8.73
15.73

39.44
7.89
17.35

38.32
9.22
15.55

36.24
10.11
14.11

36.13
9.33
14.13

35.19
9.52
14.01

70

65

60 -

55

50 -

Color difference (A E)

45

40

20

40

60

Fermentation time (day)

100

Fig. 40. Changes in color difference value of Doenjang during fermentation at 30C
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Bl FEobu=ity 24
90U T AN 479 9 AQTY fPolnnat FFE Table 1691 eh
At

Table 16. Free amino acid content in Doenjang during fermentation for 90days

(mg%)
Contents of ancho owder in doenjan

Amino add ol 5% Vz)f 15% = 20%
Cys 4591 60.33 61.03 57.59 58.08
Asp 847.78 1057.76 1282.68 131247 1363.86
Glu 1473.06 1889.83 2271.31 2231.88 2373.75
Asn 13.60 15.88 18.87 20.02 19.73
Ser 469.85 514.05 44219 208.54 197.39
GIn 27.82 26.23 32.78 3225 23.27
Gly 210.44 32482 39237 286.28 375.38
His 167.92 191.70 250.51 222.08 208.02
Arg 190.24 210.97 300.02 132.09 43.18
Thr 33715 47941 588.43 588.78 622.69
Ala 537.28 738.89 1029.82 1082.53 1184.53
P/ 505.18 545.15 597.54 587.23 633.44
Tyr 441.63 508.21 1255.71 614.63 58247
Val 510.20 609.38 186.62 838.43 776.73
Met 108.92 159.40 16.03 263.32 282.35
Cys2 22.26 23.38 1410.49 19.29 30.98
Ile 504.40 577.28 1343.00 798.74 706.38
Leu 778.64 916.76 541.82 1440.93 1194.65
Phe 459.12 545.32 682.30 653.91 593.34
Trp 169.75 255.31 319.89 477.68 733.81
Lys 501.50 89247 1336.84 1403.81 1324.48
Total 8322.64 10542.55 14360.24 13272.45 13328.53
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B A¥TF F FEovicity FFo] M B AL AL LS 10%H/1E 43
F24 F fgoluiite] e 14360.24mg% 0l AX 15%, 20%F7t APFode 2 o)
E HolAe gsith ol FFAAMNA 10%BAE DA 39 9 FoHo= w2
#E el el 9%E v H-E A2Z Asdvh Glutamic acid®] FEo] 2271.31mg% 2
2 7 BL 4& JUedled, 1 tgE O 2 cysteine, isoleucine, tyrosine, alanine &2
2 gstch =3 s JUgdEe ol x4kl glycine, alanine, serine, threonine,
tryptophan 20% EAZEE A7 AFT7F #ZvE dede ofnite] Fiol

29620mg% 2.2 7 EUdTH BA ETS AU A F 10%Y FFel 4 =A ey
3 15%, 20% AT frEjobvdt g Wbyl 3A ¢ FoF Hel @Yo @
Wy BEL 2 AAEY 2 5ol 10% 74X @NAL ojuxiter BT

o} I o)Ate] AL E BaEA Eits Aoz Alzdt)

Ab F712re) g

249 #7]48EFE Table 179] JER AT B39 /7144 4L IXNETS FH7}
g AYTY AF E FAF Aole HolA Fgoy dzTSE gL Ao
o d2Fe] A%E F R0 o] HAELHI APFY F 249 /U #
B gom, Citric acid®} Succinic acid®] o] Egtovt, AP Formic acid9t Acetic
acid7t &7 R ¥A YEgh

Table 17. Organic acid composition of doenjang prepared with anchovy powder

fermented at 30°C for 90days. (mg%)

Organic acid - Cont;;)ts of ancho;)(;%powder in ;igizjang s

Oxalate 103.18 nd’ nd nd nd
Citrate 1539.76 661.09 666.75 659.72 598.75
Malate 3910.67 1267.46 1203.20 1086.21 1029.19
Succinate 1374.45 369.24 390.51 707.05 606.55
Formate 50.16 237.66 14712 107.83 145.01
Acetate 340.41 580.89 876.80 604.23 719.46
Total 7,318.63 3,121.34 3,294.38 3,180.04 3,118.96

" nd : not detect
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of. #7129 T
Aol DALLS Wl WA FFo| FHA4S F MYy FFe FrHE
AYE YERIQT. Cash Fet B30l BART FFo] 5843 24 YsIT Nash
Ke X2 §Fo) A4S EA Ueh ol AR YA Cad) F7HF)
5 2 Ae WY WARYo] Cadl FAL ¥A 2 AL YA W 2
748 Aoz Ag FtHTable 18).

il |

dH
o

=2

olM

Table 18. Mineral content of Doenjang prepared with anchovy powder fermented at

30C for 90days.

(mg%)

e — 1 Ra— E—

Ca 2223 4201 8306 9347 11399

Fe 56.10 58.34 81.33 81.20 96.07

K 13520 10470 12010 10140 10090

Mg 2531 2169 2821 2592 2752

Na 111700 112600 91800 82020 81880

Se 15> 15> 152 152 15m>

Zn 2> 2> 2> 2> 2>

t

iz BAANERE 47 8%E FRTA 2 1580 A B o 43 F &
A Y 7125 E FAME AHE SAS programg ©[£-3l9] Duncan’s multiple testel] 2]
o Table 19 o Yebch. ELEAE 15%2 20%H 7}
FAST A B AZo] oFE AL YT 7 =3 dRER] REG
o] gro] Z3A Wy WEd AAHIZErF & AP B3 "ol ok BAR

-
fr
i

2%

fl
Ei tlo

10%F7HAS 2% A8, %, 42, & 283 JAF7se 5 EE UM gE A
Toll B3 $3 Ao YERD.
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Table 19. Result of sensory evaluation of Deonjang fermented for 90days.

Contents of anchovy powder in Deonjang

Attributes
Control 5% 10% 15% 20%
Appearance 3.20+137""  3.40+1.06° 3.33:0.72° 3.13:0.74* 3.20+1.08"
Taste 333:1.18" 3.40+1.30° 353:074° 253:0.74° 2.93+0.88°
Color 346+1.41° 3.341096° 347064 3.27+0.80° 3.07+1.10°
Flavor 3.33+1.05° 3.47+0.83° 3.40+0.74* 2.80+0.68" 2.93+0.96

Overall acceptability 3.13+1.13" 353:1.12° 3.67:0.72° 267+0.62° 287+0.83"

USame letter in each colume are not significantly different at the 5% level using

Duncan’s multiple range p < 0.05 in ANOVA test.

A SAFY AR

R WA BB PHG DHY ¥ o 56%E ABE BRUCDE A ue
ST BA BT sl 9% 29§ WE F 1~2%9 Aoz 19 AN
i

Table. 20. Proxymate composition of Kochujang and Doenjang prepared with anchovy

powder.
(%)
Anchovy ) o . Carbohydrat
Sample powder Moisture Ash Lipid Protein
content(%) e
Anchovy
powder 100 8.54 10.61 216 75.20 3.49
Doenjang 0 57.14 12.79 3.52 10.76 15.80
5 57.09 12.33 3.70 13.30 13.58
10 56.85 11.35 4.25 15.78 11.78
15 56.47 10.89 4.83 16.90 10.91
20 56.42 10.06 4.91 18.14 10.46

ZAW AR WA B2 Hrbol o 4R 2 WHE nolA gdrh vy
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S§estEe) S gL AXETe HrtFo| oA E FHAT, €3EY $Fe
248 ATHTable 20). AFTHo FHB Y FAZNEF ARNEL =AY 8.0%°]
A, 2 20%017, v iHd A s 160mg% ©1F o2 AAA 1o, BEAA A L
B FIIHAD BART 10%E F/HE 3L o] JES AR E FYUSA A
AL Aoz AlgdEd.

-

4. 1ZF A BLE o8 15 AFY A2

WA WALERY SARE F FEYIARE Fg 49 2ok 9F AF 484-495%
et 433 F 2rhelel 532-548% 2 vhehch ot 1EF 44 F VARl
wrlste o spx Ea olsle nPA o] RAHOT RS ST Fiol
BoldTh Rue ) s0olF2E 4Eel FFo) Frhettirl 50U o FFEE AY W
B7h gge ¢ & AN
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Fig. 41. Changes in moisture of Kochujang during fermentation at 30T
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Fig. 42. Change in pH of Kochujang during fermentation at 30C
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Fig. 43. Changes in titratable acidity of Kochujang during fermentation at 30T
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Fig. 44. Chamge in pH value of Kochujang during fementation at 30C
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Fig. 45. Changes in reducing sugar of Kochujang during fermentation at 30°C
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Fig. 46. Changes in color value(AE) of Kochujang during fermentation at 30C

Table 21. Changes in color values of kochujang during fermentation at 30°C

Contents
of
anchovy

Hunter

value

Fermentation time (days)

0

10

20

30

40

50

60

70

80

90

Control

r‘

37.36
32.66
21.45

36.04
31.54
20.09

34.85
30.36
19.72

34.75
31.11
19.44

34.66
30.67
21.84

34.54
30.47
23.57

34.11
33.62
22.26

33.27
33.54
23.85

3215
33.51
21.38

31.97
33.15
2242

5%

36.73
27.73
20.01

34.93
26.48
18.75

33.82
25.97
18.48

33.75
25.07
19.20

33.86
24.58
18.13

33.63
24.93
22.46

33.00
25.10
19.87

32.10
2594
20.86

31.59
26.62
19.26

3116
26.79
19.34

10%

36.28
258
20.62

34.15
24.25
17.11

33.29
20.99
16.44

33.54
20.79
15.77

33.91
21.63
16.93

33.19
2219
20.38

32.83
23.31
18.66

31.73
23.33
18.84

31.20
24.25
17.92

30.73
2461
17.61

15%

36.12
22.82
18.86

33.84
20.84
16.79

33.15
20.18
16.02

33.02
19.09
15.50

33.82
20.00
14.53

32.63
21.69
18.58

32.75
20.79
18.00

30.64
20.84
17.57

30.57
22.82
16.73

30.07
23.04
16.34

20%

o e o v o e Mo oo

36.04
21.22
18.97

33.43
20.07
16.14

32.63
19.75
15.31

32.96
18.04
14.59

3313
18.43
14.95

32.58
19.75
18.53

32.61
19.20
18.97

28.38
20.07
18.04

30.40
21.22
16.37

29.76
21.81
16.18
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Table 22. Free amino acid contents in kochujang fermented at 30C for 90days.

(mg%)
Contents of anchovy in Kochujang
Amino acid

Control 5% 10% 15% 20%
Cys 92.35 104.42 120.88 142.77 159.74
Asp 33.28 97.39 119.07 171.29 217.45
Glu 12.63 28.71 44.86 80.02 109.93
Asn 8.77 10.53 10.77 13.94 12.44
Ser 34.19 44.47 52.80 71.68 78.49
Gln 8.66 10.07 10.84 13.85 17.08
Gly 6.26 8.40 12.35 19.05 25.06
His 87.51 112.18 134.18 155.90 163.84
Arg 11.33 21.43 23.06 33.98 46.93
Thr 21.89 26.01 34.61 38.41 35.14
Ala 17.23 2715 48.02 72.90 95.46
Pro 57.19 122.29 189.17 253.00 279.39
Tyr 411 6.75 1147 14.92 19.94
Val 3.95 5.55 13.91 18.78 27.90
Met 297 3.09 5.04 6.35 8.63
Cys2 0.00 0.00 0.00 0.00 248
Ile 3.34 3.94 10.65 13.65 20.73
Leu 201 273 11.07 16.07 30.68
Phe 252 341 9.96 14.85 21.95
Trp 091 114 0.00 3.53 4.33
Lys 242 4.55 5.27 8.11 12.43
Total 413.53 644.23 867.98 1163.06 1390.02
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AL 714

15 {714 a2 Table 234 YeRAG2F:F9] {7]4 AE-2 Malic acid9
3teFo] 714 Egted ol 139 AEF] Malic acidE X317 wjEoln HXEY
5% F W {714 FFo] s o, o] wWe FH7)AL ¢ 7807.52mg% Aot
=3t Citiric acid®] 32 AE 79 U2 EF & Aole UG

Table 23. Organic acid composition of Kochujang prepared with anchovy powder
fermented for 90days. (mg%)

Contents of anchovy powder in kochujang

Organic acid

Control 5% 10% 15% 20%

Oxalate nd’ nd nd nd nd
Citrate 1101.11 1024.03 1297.28 1239.53 1087.36
Malate 2822.14 5074.83 4208.01 4125.60 4225.47
Succinate 519.65 1314.69 820.88 552.67 846.80

Formate 153.92 136.17 68.59 0.00 0.00
Acetate 295.11 252.80 94.88 82.39 354.39
Total 4,891.93 7,807.52 6,499.64 6,015.19 6,534.02

" nd : not detect

o}, %714

&7 771A §FL Table 249 UYehlATh 133 AETE HIME o @
2t Wl Ze] o] FH3] FUistATh 53] @4 vAVAZ Cadl FFo] 543 St
A ole H/FRLE AMET FARTLES nAFH FAV] HELE AlREY WX
T Ca® Fesl 4622ppm, 27.86ppmIA T 20% H7t A4¥ T+ 8142ppm, 68.13ppmoE
Cat of 20W, Fex ¢ 2vj9] $71&S B
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Table 24. Mineral composition of Kochujang prepared with anchovy powder
fermented for 90days.

(ppm)
Contents of anchovy powder in kochujang
Mineral

Control 5% 10% 15% 20%

Ca 462.2 3234 4863 7387 8142
Fe 27.86 40.19 49.95 60.30 68.13
K 9811 9467 8929 9989 7563
Mg 1019 1307 1438 1643 1588
Na 73370 66750 63680 57540 51720
Se 15= 15= 152 152 152

Zn 22 2= 22 2z 2=

A BeH7t

HE2TF XA FZE M &S AHE AR VERE AR ARE
SAS program< ©]-&3t Duncan’s multiple teste]l <3} FAIAMZ F FdAe HF3o
Table 25°] WEPAT. FBAH7IFC] 15%0149) S ZE FHAN B%FH 540 B

A9 2t FE =S FAeE AlRHT FARTE 5%A 10%HEAE FE BE
Holl A b AP Tl wE] 43 Aoz yeigton 10%0]4 WXE H7ls}
Hhg ] ety Atz do.

rr
S
rie
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Table 25. Result of sensory evaluation of Kochujang fermented for 90days.

Control 5% 10% 15% 20%

Appearance 3731096  4.00:093°  3.60:0.74°  267:082°  1.93:059°

Taste 2.87+0.99* 3.40+0.83" 3.20+1.01° 213+0.83° 1.87+0.92°

Color 3.80£1.08% 4.00+0.85 3.53+0.83" 253+0.92° 1.730.70°
Flavor 3.07+0.96" 3.47+0.99° 3.33+1.11° 2.60+0.74° 1.80+0.86°
Overall

N 320£115%  3.60£099° 3.600.83° 2.60+0.74° 1.870.83°
acceptability

USame letter in each colume are not significantly different at the 5% level using

Duncan’s multiple range p<0.05 in ANOVA test.

FE FELS 4 54%E2 RS IFFRGE w2

UERR T BA £ Artel] A% £ FFo] wsbe o 1~2%9] Aoz 2 AX

= 9ttt ZANT T2 A 2L Hulel A AR 2 wWde HolA dith
7

$ BAe BT Brhel ¥oldSE FAAT, B5HE

Table. 26. Proxymate composition of Kochujang prepared with anchovy powder.

(%)
Anchovy
Sample powder Moisture Ash Lipid Protein  Carbohydrate
content(%e)

f;f;g:ry 100 8.54 10.61 2.16 75.20 3.49
Kochujang 0 53.17 9,77 2.57 4.46 30.04
5 53.84 9.66 2.70 7.50 26.30

10 54.08 9.40 2.80 9.82 23.90

15 54.51 9.12 2.85 11.76 21.76

20 54.79 9.00 3.21 14.17 18.84

ALY 5 - 10% H7b 15 Fee AFTHEY AETFA 23 40%01,

5
om A A A 150mg% ©1 S VEIER AAE JheAdol & RAeE Als€Edh
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5. F%olg o] &3 &A zvlg 44 A

A wAgd eupdEsgd

X Qo) Aspergillus oryzae, Aspergillus sojae® 718t FE9 #FE 2H3}q 8
Uzt wiFF A Table 279 2 AHE A ol BARLE vy Ax /A
Aspergillus sojaeE 60%2] AUlET3tA LAATE Zo] @A Eijd AFAHYS
¢ & AA.

Table 27. Changes in protease activities of anchovy powder with Aspergillus oryzae
and Aspergillus sojae during incubation

(ul)

c:f\toei;ttul(r;,) Aspergillus oryzae Aspergillus sojae
10 163 288
20 162 318
30 184 289
40 188 339
50 264 348
60 274 395
70 359 369
80 354. 349.

SR 10%1M 9] A2E ALFFLE A oryzaeStsA. sojae7t VI TS UELY
o, A. sojaes} A. oryzae®] A% o] FFol FLTE FAIALLY 2% F
o] F7letA o, Sojees FE 20%H7MAl FE FIHEE7] AFASRLH A oryzees
60% AZ/IARE Z71317] AR FEE ALY JAE FF2 A sojaed] 7
2E 60%oA 7HF FA UYebten A oryzed] A-S-de 70%1AM 71 FA ek
, 80%ANME A. oryzaest A. sojea’t ¥ISE FAE UERAIT BEY A ELY o
B AL e AoryzaeRThE A. sojaedi o] A2E o] A vElton FE3
ZF 60%A 71 FA Jebth(Table 28).

l>~i‘J
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Table 28. Content of ex-N of anchovy powder with Aspergillus oryzae and Aspergillus

sojae during incubation. (mg%)
Moisture content(%) Aspergillus sojae Aspergillus oryzae
0 143.57 183.26
10 119.19 116.64
20 574.67 161.72
30 739.34 309.36
40 977.09 373.10
50 1183.01 308.02
60 1631.15 1057.56
70 1335.05 1307.65
80 1504.73 1508.41

oapel Fagaol 71 BA Uehd 60% $RE 5 A sojen AHE] WE
A7 PARDE o FE FYNA KT AL s A2y FFL 33F 2
3 42t 224194 Fo) 7b3 F7 vehgrhTable 30).

o g E

A4 dxzvge AxE FAFEFES FIE2 3o QAFEEMSC, Korea)
2-25%, A 0-2%, FEZF 1-4%, M+-FEFELD), FFEE(12), FFEE(1), EX
W RFEEMSC, Korea), W18, %9, AALsE EF3A Az dAFEIEL

FEAZNS 2o 308 FEEF AL FEE FIHAE A Z3H(Table 29.).

oy
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Table 29. Fomulation of anchovy seasonings.

(%)
1Y 2% 3% 49 5% 6
anchovy
extacted  35.90 35.71 35.93 35.71 3043 100
seasoning
sea tangle 240 2.38 240 2.38 2.03
ncehagsl 180 1.79 1.80 0.00 152
S*g,g,evgg e 120 119 1.20 357 1.01
shrimp 1.20 119 1.20 1.19 1.01
reen 1.20 119 1.20 119 1.01
radish 1.20 1.19 1.20 1.19 1.01
mfg’h‘;%‘;m 0.60 0.60 0.60 0.60 051
mirim 0.36 0.36 0.36 0.36 0.30
mokcho 024 024 0.24 0.24 0.20
water 53.90 53.57 53.89 53.57 60.85 700
salt 0.60 0.00 0.00 0.10

)
2)
3)

anchovy extraction time for 30min

anchovy extraction time for 30min

anchovy extraction time for 3hrs

4) anchovy extraction time for 30min
% anchovy extraction time for 3hr

9 Market product

g

2. 5l

B4 AT 087 22T A3 ¥A g AT} AR 2& AHE Y
dom Wxe 22AIVL st Az NTE 2L AL BEAAY AR} 2
A GERIA egtedl ol WA 28 AZA F2A7e] ole) wel @A wAk
Reol wo] 25N H ko] Fex7) HELZ ALRATHTable 31).

o)
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Table 30. Content of ex-N in anchovy powder as a function of extraction time

Extraction time(hr) Content of extracted powder(%)
0.5 291
1.0 277
1.5 297
2.0 3.11
25 3.15
3.0 3.16
35 3.10
4.0 3.34

Table 31. Sensory evaluation of anchovy seasonings

Sample No. 1" 2% 3% 49 57
Taste 3.36 3.11° 221° 2.86% 2.86™
Color 418 3.82° 2.93" 3.71° 2.61°
Flavor 3.14° 3.18° 2.71° 3.14° 2.64°

Overall 3.67° 3.25% 2.50° 3.25% 2.58°

Y Extraction time for 30min ( not solt )

% Extraction time for 30min ( add solt )

% Extraction time for 3hrs. ( same 1)

9 Extraction time for 30min ( different 50y )
% Market product

—

8 g

oot

P

SEHAREE 2P8Y /71 FFL 4P 79 B malic acid®] o] 558.8mg% =
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M E=en o g0 citric acid®] o] 5588 TRy, tEFY A=

succinic acid®] ##°] 376.8mg% = 71d A velsth 4@ FlA malic acid B 93
714ke] gago] ol Yehd olfE okale] 4 FEEC] FRHH A7 HEY ALE A}
S ¥ H(Table. 32).
Table 32. Organic acid contented of anchovy seasonings
(mg%)
Organic acids Sample” Control®
Oxalic acid 218.7 173
Citric acid 433.6 68.8
Malic acid 558.8 83.7
Succinic acid 149.6 1290.3
Formic acid 97.2 376.8
Acetic acid 1155 205.4

" Refer Table 31, sample No. 1
2 Refer Table 31, sample No. 5

vl freolElieat

FrEjobr =t Ao dzFET ¢ 554 A Uesed, o dNAEdAA
g Ao o)z} ¢ eul9) AolE Hole AR {AMG ATE Jeon, fotvxst
of ezl dvrAEe] duAe) ko] FAR AHE Jdehlle R HEE ¢ T
BT 2ulg ARA FEES AMEEY fEE AROE AZFAY] Wi U
9] zol7l AL Aoz AREY. AT ¥ UERF EF glutamic acid®] FEo|
1857.37mg% ¢t 362.46mg%Z71¢ A YElntth dE Ex BT ofr|:=4h2 Leucine
3} histidine®] #&Fo] Tohn Hixo] ot EZFA histidined] ¥Hsko] A e}
Ui 3lon leucined W2 4ol FHEo} UATh ole e FFE histidines] F#
2 A1 leucined] FHLE B7] WZol frejotv|itolA histidine®] F#o] Il leucine

7} glutamic acid®] @] £A JUed RS ALE Bt (Table 33).
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Table 33. Free amino acid composition in anchovy seasoning

(mg%)
Amino acids sample” control®

Cys 0.00 -0.00
ASP 955.29 184.55
GLU 1857.37 362.46
ASN 63.28 0.00
SER 388.65 102.28
GLN 47.21 9.48
GLY 536.13 87.72
HIS 232.73 61.17
ARG 646.23 30.87
THR 303.54 78.13
ALA 754.18 112.23
PRO 489.06 76.58
TYR 234.02 18.01
VAL 48322 98.80
MET 192.28 28.32
Cys2 94.34 0.00
ILE 426.71 89.43
LEU 733.73 126.95
PHE 380.37 73.77
TRP 265.70 95.80
LYS 576.78 119.28
TOTAL 9660.81 1755.79

") Refer Table 31, sample No. 1
2 Refer Table 31, sample No. 5
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AL ATPEHEEZ

Zvlge ¥HYAFEFL Hxpoxanthine E Inosined] #FFo|l =A Yerton
Hxpoxanthine®] Z$& A% dide] Beo] §7d A&olzt R1Ho i, AMPE ¥
9 % Ado) Bo] FAP AR o2 AP TN Hxpoxanthinest AMP7} =7 UERS:
th ATPY] ¢ 4374 27 25 FAHA @ten, 4P 7o)X= Hxpoxanthine
o] 7} wA ey 2T E3 B ADPY o] A ol APTA
L83 FX|7F A tiEe)s] wWEol:, ADPY o] BL AN$FEEo IHUHA
7] W&l Re 2 ALZ dri(Table 34).

Table 34. Content of nucleotide and its related compounds in seasoning anchovy

powder.
(mg%)
Sample" Control?
Hxpoxanthine 0.63 0.45
Inosine 0.34 0.10
AMP 0.04 0.54
ADP 0.15 Trace
ATP nd nd

' Refer Table 31, sample No. 1
2 Refer Table 31, sample No. 5

of. YutgE

Zulgo] YHMIARL SEo] RTo] 745%0]1 URFL 892% =2 URTFY FEF
ZFo| Fgown, vdhiirde AHPFA §gFol TA veteon, L YEZFNN =4
Uelged ol 2vE 98td dgx2F9 Afe FAHEE AL Aoz o] HY,
A FoME FHFLAE AFEE Zo] dulds 3 RgFY Aol 7FAL Aoz 7
L3)=

flo
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1}, e

TR AxdA dx(l)e BARLY FFo] F/EFE $LAEE MgChe 86.77
oA 71292, CaClx 8515914 71.692, GDLL 86.26%14 68.742 fAI3F o8 A
sttt AMXE(@)E MgClh, CaCl, GDLAMEAl Z+zt -254¢1A -0.0322, 242914 0.01
2, 21994 0122 F7ete A%E Jehlidoh 3z p)e FART 93777 At
TFROE %oy, A7t & 49 Xoje AU ZAEE YeElE AEE 2
&g} HrbFol FAEFE FHEIeY e 1A FHA @E Aole AU

TR AxoAy FIRAR CaCLE AHEET BAAH7L FH9] Color value $ HE(L)E
YA ED v Y7l7r} 8515003, 3%01A 10%2 B ELe] HFES SUHARC g
7711, 7475, 72.95 2 71692 Ewro] Hrjske] Zystel wet HF BAE AFS U
Bhiglen, AAE@E 2 1 J7FAAN 2452 7E9 TR H%d £XE YE
WRes,3%4 10%3H7F Al 0.9, -1.25, -0.38, -0.0322 X LT FHrlFo|] F713
et FXETe Az ot HAxrt HY Frhle AFE JEUS FAE(D)
HA HY=s} FAHA BAL LY Aol ofste 0-10%7HA] H7hEe] Frtel wet 1576,
13.30, 13.93, 14.20, 13.802.2 A3t A &S e At (Fig. 48).

100

o
'\._‘\'\.mo
80 A -

60 -

L=

40 1

Color value

20 -
MM A h Al Zentes 4

0 3 5 7 10
Anchovy content (%)

Fig. 48. Color value of soybean curd (CaCl;) with anchovy powder

MgCLE $2AZ F7Ig A7} FHE 0%l e B= 8515 A= 242, 34
=+

T 17.092 CaClLE SIAZE AFE-3F T3 AR A8 e e, 3%-10%=2 3
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X ELo o] FIIASFE CaClolX ot fAMHA FAEE -1.13, -0.79, -0.02, 0.012
74893, FAEE 17.09, 14.56, 14.38, 14.58, 14542 ZAste AL Jehido

(Fig. 49).

100
-
O a
%0 .\‘\0\.\._' ’
® 60 4
2
©
>
S 401
Q
O
20
M S h St detis 4
Y o e o o R o 10)

0 3 5 7 10
Anchovy content (%)

Fig. 49. Color value of soybean curd (MgCl;) with anchovy powder

SILAZ GDLE AHES F5 Z% FA 0%9Me B 86.26, HAE 219, AT
16.022 & SAE AMET T FAMR g JeEhiAo, FXRTY Hpeko)
S7He wEl & SuAE AHES FREY Az HEyt o AMEE 3%9A
10%7vA] AH7beFe) Wsle] wel -0.70, -0.16, 0.12, 0.122 713020, FU T 13.83,
13.86, 13.72, 14442 F718=dl GDLS AE8 FH 9 H$ 3% - 7%3H7HA] 4% 9
W37 Ao, XS A 7710, 76.62, 71412 AR LT, 10%0 M 68.749]
T 3& WEh A THFig. 50).
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Fig. 50. Color value of soybean curd (GDL) with anchovy powder.

SILAE 2Estz FA L AU TR AEE MgCh7l 17.62, 23.69, 22.29,
26.82, 28.712 CaCly7} 19.64, 23.95, 25.386, 27.57, 28.66.2.2, GDL-2 18.10, 23.26, 24.12,
2856, 313022 EF Z7lsle Erlste ATS JEhien MgCh, CaChLREthe
GDL® AE#S] F71 Fo| &zt ZA JelthFig. 51).

o &4

TR BEE MgCLE $3A 195g01A 105g2 2, CaCl& 199gol A 100ge. 2 ZHa
A%¢E Vel en), GDLL 218golA 215g0 2 Wald oy, GDLY A$E 7%l

A 248g2 2 7} A&7 How g HrlFoMe 215-26g0.2 FAME AEFS ey

At 1A Z MgCl, CaCl, GDL A3 dx| 22 37l SR 242t 084-0.93,

0.73-0.76, 0.76-0.79 18 &4& Ui, 38 =3 $IAEE GDLH CaCly}

FATEE %S deien, MgChe Z-$v EXRTY F3Fo] F/HE5S 4t 24

ste A% L) ATH(Table 36).
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Fig. 51. AE value of soybean curd with anchovy powder
by different coagulants.
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Table 36. Texture properties of soybean curd with anchovy powder.

st:fa) Hardness (g}  Adhesiveness Springiness ~ Cohesiveness
MgCl 0 195 -54 0.91 0.6
3 149 -56 0.93 0.62
5 160 -26 0.86 0.51
7 128 -49 0.9 0.56
10 105 -37 0.84 0.5
Ca(l; 0 199 -14 0.89 0.75
142 -13 0.89 0.74
127 -12 0.93 0.73
133 -53 0.9 0.76
10 100 -18 0.93 0.76
GDL 0 218 -25 0.88 0.78
226 -22 0.89 0.77
219 -22 0.88 0.77
7 248 -19 0.88 0.76
10 215 -27 0.88 0.79
Zt. BBt

HeBrt A3 4T FS BAEDLY JUtFA wE {FoF AAol7t FHUeH, ML
ALY FFo)l HEFE FA veHen, % FARLE HUIEHA gL ATl
A M FA Jdebg, 3RS AU AEFFAME 5%0M 71 FA ek
HAAQ 71z=e AT v A770 7B FA JdeEgen 5%3d77e Aee
AR v A7 o Aol7h (o, TR BT FHAFI ] A & 9
< A 892 Bojgtn T 4 oh(Table 37.).

Table 37. Result of sensory evaluation of soybean curd with anchovy powder.

Anchovy
0% 3% 5% 7% 10%

powder
Color 445 3.73% 3.45% 2.82% 2.36°
Texture 2.33% 2.22° 2.44° 2.44° 2.44°
Flavor 4.00° 3.91° 4.09* 3.64° 3.55%
Taste 3.73° 3.09% 3.45° 236 2.09°
Overall 418 3.45%° 3.82° 2.82% 227
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o £39) duiyR

ALY F7FRe s8] FEFe 2A9 ol FtHel dEt o 81%NAM 79% = 7
a3 LS ALY FF wet MgCht CaChe 409-12%2, GDL&
03%-1.0%Z F7Ftded ol FXEZUd) TgHJUE FIE AE W&o 5713 R
< FAEY 9NAL ALY ol FEFE FEe ARS Yoy o
12.3-154%°] FS Jehich. TR g5 HXED o] Fo1gtel uiat ozt
AAEg oy, MgChe 10%9X CaCl9t GDLE 7%9X FH3 2 gxrl Z71ste A
< e AtK(Table 38).

Table 38. Proximate composition of soybean curd with different coagulant and

anchovy powder. (%)
Coagulant Anchovy Moisture Ash Protein ab;ﬁ}l)?;ce
content (440nm)
MgCl, 0 81.7 0.9 12.3 0.1729
3 81.8 0.9 13.5 0.1875
5 80.5 1.1 133 0.1367
7 80.8 1.1 13.0 0.1491
10 79.9 1.2 141 0.2460
CaCl, 0 81.7 0.9 13.3 0.2890
3 82.0 1.0 154 0.2554
5 81.6 1.0 12.3 0.2617
7 81.3 1.0 15.1 0.3235
10 81.3 1.1 139 0.3973
GDL 0 79.8 0.3 13.7 0.3033
3 79.7 04 13.7 0.3219
5 80.3 0.5 13.7 0.2691
7 78.8 0.8 14.4 0.4771

10 79.2 1.0 14.5 0.4907
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7. EAEY H7T YHAAE Y A

7} Aol W3l

HEe dxs R R EF dXiEdo] HMESLE W FNeE= B4

€ A%E el Y= S8 UHe WEE 6450, 6031, 55.76, 53.25,
457002 ZrAadle A4S JeEled, AN = 15 124, 2.74, 291, 4970|031, A

= 14.74, 1550, 12.41, 1416, 12.822 & Z9] W3l UJAIT FAT o zto]r}t A
o 2% 9 "X 2@ Hrlgko) Soj 3 E 3555, 39.72, 43.23, 46.11, 53272 =
7Vt A &S Jeh A th(Fig. 52).

70
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Anchovy content(%)

Fig. 52. Color value of cooked pork patties with anchovy powder.
(inside)

e eRe Axs 93 229 FFo] T/l wet L be FadI a® FUlete
TS JEMATE 2R HEE 6158, 57.83, 52.22, 47.57, 45.372 A d e, 34
18.89, 18.85, 17.16, 12.37, 11.672 ZA &A1, AT E 043, 1.95, 3.96, 5, 5.72

ZEo 2 Z713Nt. ZAEE 39.84, 43.33, 48.09, 5145, 53442 Z7}8lE AFS JE

ler, Eo dalEde] Hrhgl mat, - 4% BT g JNsE gadte

AEolx, JAx 9 AT E F/eke S JE At (Fig. 53).
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Fig. 53. Color value of cooked pork patties with anchovy
powder.(outside)

Texture® 5% BXEZ HIFFAA 94289g0 2 Axr}t 74 =A Jehgten 0%l
A 3%E HAEDO o] FrHA e A=t TR, 8%, 10%2 HIMAdE 3
23AE ole e FHE FEE FAET vig FFE=v BE Aem F
et 849 ZeE BARY vAVMFAM 7 BA Ugen 28T HrrEd

g 2 Aole AU, I

T3 5%ANA 71 FE 3R Table 39)

Table 39. Textural properties of cooked pork patty with anchovy powder.

coﬁg cnl}ovy Harér)less Adhesiveness  Springiness Cohesiveness = Chewiness
0 793.86 047 0.92 0.36 262.65
3 840.82 6.44 0.76 0.32 197.69
5 942.89 -1.29 0.84 0.58 455.15
8 919.02 0.51 0.70 0.57 359.21
10 820.89 0.55 0.79 0.58 369.54
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ot %597}

A5 AN E BASAT pA7IAZ 5%0A FES 7HF BsHA dsten M
G Bgo] YMYFE 75ET} AL TasHAen, F& 3% HAVINEEH F9FA
ol Holx ¥y, o EF 3%0lF2ZE F9F xo)E Holx gttt F/F 7%
T AT WAL BT FA Uged olfre BAER AV AL ol
T Hlagte] QES AIREC] FA A &7 WELE ALE drh(Table 40).

32

Table 40. Result of sensory evaluation of cooked pork patty with anchovy powder.

Anchoy content(%) 0 3 5 8 10
Color 3.73° 2.64° 214° 2.14° 1.82°
Hardness 3.18° 3.41° 3.55" 2.95% 2.95"
Spinginess 3.23® 3.18% 2.95% 2.73° 2.73°
Flavor 432° 3.95° 3.05° 2.50° 2,95
Taste 432 3.82° 3.00° 2.41° 2.64°
Overall 459 3.91® 2.77° 2.27° 2.18°

2 gugE
el zg &4 oF 25-27%9 X F &40] AALen TALLY FFol I
= £4%L AReH ok BB FE L FLAAT YA ol FEHEA A
ZH7] jF 02 A8 @ iTable 41).
Table 41. Proximate composition of pork patty with anchovy powder treated with

ethalol and citric acid.

I:g;lt‘::ty Cooking loss  Moisture Ash Fat Protein
(%) (%) (%) (%) (%) (o)
0 255 59.9 11 231 13.8
3 243 58.6 13 239 144
5 26.1 571 15 232 165
8 271 57.3 15 232 163
10 27.1 547 15 23.0 18.9
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T

FEE 599%0A 547%% BARLS] FFo] FAHP) we WY BAE AL
EhiRien, BuAs ABe ST HPo] FILFE Zrhse ALL YBAE
d ot PAd §HE £713 L WAL v HED Ao A=W

ol
=

i)
z

8. B3 7} SHAE N
7t ZegFarEe ¥l

X ELE FME $RHE Axste THAAM FALL S B vAe 84S =
ol Al=rt Bastgov A% ofg o] Ao AFAFLE ALz AT BAR
T& AhgZE] AEdte st dAod, Tt 2T Y] Tg F54E0] o
H7b $HEG F4go 2@ ¥ ol RS FUHA1717] At FE3EES W A
Ago] AAHE T FAF) =EHAY Wi £ APdMe Ad3tA AU

in vitro ZFEFFEL FAEZT 1% F7M ZFY FF&°] 7HF FA YEbEH
(Table 42).

A

Table 42. Calcium absorption rate in milk with anchovy powder(in vitro).

Sample name Calcium absorption rate(%)
Milk 3.56
Ca sulfate 5.89
Ca chloride 3.41
Ca lactate 4.60
Anchovy powder 1% 7.29
Anchovy powder 3% 6.53
Anchovy powder 5% 6.17
Liquid anchovy powder 5% 2.37
Ca carbonate 3.22

.
DTE PARY W 49 BEAA AT BARLE WA L $RelA 7
F Fe AR gkod, gelae 1% ALY Frh7st H9H oS BelA Yo

as)

S

j=
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o, 3%5} 5% A7HAGlE BEASTL FA9 Holzed ok WARL 2 4 nH
Fu)7} A0} JEEAA B3} g2 FHE 22 Ao ArAY. YARD 1%
A7AAGE BEE Zriglel w1A £ ALY 3%oly WrAldE BA9 WAk $
$o) u]Asto] %A EFXTHTable 43).

Table 43. Result of sensory evaluation of milk with calcium-rich anchovy powder.

0% 1% 3% 5%
Color 417 317° 217° 1.33¢
Flavor 433 3.50° 2.33° 1.83°
Taste 416 397 1.83° 1.33°
Overall 417° 3.33" 1.83° 117

o AA MY ZEgETE
1) 4940l
AP Aol ANE(MNEED)Y ZaZFE 233ld HF Aol ZgHFo] 1%/t HESE
semi-purified dieto] AZUIERELE F7I3 d=2TM), B H7ITMA), SALEH7HE
(MQ), A3 ZgH7IEML) 2 ZEZTFHMTEM)LE & 555 4PE AA%
SAhH(Table 44). A @ 2]o]9] v FHI 9} YW E-S Table 45, 467 2t}

Table 44. Experimental design

Exr:lu;)) Initial wt.(g) Treatment

M 87.1£2.1 Ml + AIN-diet?

MA 86.7+2.0 Dried large anchovy + Milk" + AIN-diet
MC 86.8+3.4 Calcium carbonate + Milk" + AIN-diet
ML 85.8+1.9 Calcium lactate + Milk® + AIN-diet
Mm2? 85.2+2.3 Enriched calcium Mill®+ AIN-diet

U market milk(1,100mg/100g of powder)
2 71¥40] : commercial rat chow(AIN-diet basis, control)
® market milk(2,200mg/100g of powder)
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Table 45. Composition of the basal

experimental diet

Ingredient Contents(%)

Casein(feed grade CP 85%) 20
Corn starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Safflower oil 5
DL-methionine 03
AIN-vitamin mixture” 1.0
AIN-mineral mixture? 35
Choline bitartrate 0.2

Total 100

D Contained per kg mixture; Thiamin * HCl 600mg, Riboflavin 600mg, Pyridoxine

* HCl 700mg, Nicotinicacid 3g,

Vit. A 400,000IU(Retinyl

acetate),

Vit E(dL-a

-Tocopheryl acetate) 5,000IU, Vit. Ds 2.5mg, Vit. K 5.0mg and sucrose.
% Contained per kg mixture ; CaHPO, 500g, NaCl 74g, KsCsO7 *« H,O 220g, KzSO4

52g, MgO 24g, 48 Mn3.5g 17%

Fe 6.0g, 70% Zn1l.6g, 53%

CrK(SO4)z * 12H,O 0.55g and sucrose.

Table 46. Composition of experimental diets

Cu 0.3g, KIOs 0.01g,

(unit: %)

Group Moisture C. ash C. protein C. fat Caicium
M 9.5 6.9 20.0 8.2 1.29
MA 8.8 6.9 19.9 8.4 1.19
MC 9.5 72 20.0 7.8 1.15
ML 94 7.4 19.9 7.8 1.39
M2 10.5 6.9 18.6 7.2 1.52

- 117 -



2) AAFE

aEdo] HFY ZgdAld vXe JFES AR A8 AF 3F3EE
Sprague-Dawley strain male rats& FA13te] AFo] 85z = HAL o dYPPLE A
ATF 14uh Y At 57F¢ ARSIt AISAY] 21 X 1812T, £BFY)
(light/dark cycle) 12212}, &3 Aol AfrFol(ad bilitum)3t AT AP 717F oA 3
F3 AFHse F 134 33

3) in vivo BEHFTE
AN B9 In vivo ZEEFTEE AN 45 F 4 APTAAM et 53 FFHE 47
g FHstod 34 T dAAES HAEET 43705 AolAAFR &5FE S
A, A 105CAA AR F A¥x 34 FAE AT F, ICPE o83ty TH§
FE FARA. o] W TEEFFEL FVL AHE Aol I UG LW Z
E8HF S o] &3ty ALsATH

H NEFY D BAWY

AFFRGF) F FAE 122 YA F ethyl etherZ vl AN 5 5
NERe2 Ry IS AHFAG. AFHA Y& 3000rpmol A 1083 AL s &
¥E 2% o5 20TAN YFRIF £43 A0 45498 FY(whole blood)
< EDTAE AHrletdd. A7(A, v, A%, BL)e AH3S YHANEF2 AHF
AAANZ E7E AAS L FFS FANUD. HEYELE HEd -20TAHAA WS F
23 €9 e 25, W 2 AL & AAS F FA, Zol, =L X (bone mineral
density, BMD) ¥ Zv|y|¥ 33 (bone mineral contents, BMC)S FH3ct. I4x ¥
udld gEFe AN ITYEEH 7| (pDEXA® X-ray bone densitometer, Norland co.,
USA)E AHE-3td &A3th

5) WAAHER B

83 ZFE colorimetry 2 BA 391, ALP, glucose, BHAA(TC, TG, HDL,
LDL)F =€ enzyme kit B4 Fe}Ach. 1175 2(SGOT, SGPT, r-GT)= IFCCHi e
2, BUN Urease with GLDH®W 2 Z(ADVIA 1650), creatinine’s = Jaffe reaction®
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2 243 h(auto- analyzer). Osteocalcin(BGP
3, 43R (complete blood count)= HHYAF

& DA FH(RMA)LZ B
SHERE LT

~—

ML

6) A2
R E A3dZFH= SASTZ I (Version 8.01, SAS Institute Inc., USA)E ©| &3t 2}
AP Had FTUAE ALEAT 2+ APERE] Aol= one way ANOVAE A}

83l B3 T, Duncan’s multiple range testZ 5%FE A F243& AF3A

i

AHgEte ZEZSaAL NERTE HE AR ERIY 5FFUL

A AFE tXe FTL Table 479} 2o}k A PFE A F(final weight)> M
&, MAT 2 MCTo] £33, 4320 FAA Aole YUtk 437175 BE 42
Z A F(gain weight)> MCEo] 7.69g2 2 7}F E3k3, MLTO] 7.01ge 2 713 *ith
2] o) 3 ZF(diet intake) 23.33~2450g0 2 W|E R, 2o EAE(FER)}L 031~0322
Zpol7h AT

Table 47. Effect of anchovy and dietary calcium supplements on weight

gain and food efficiency ratio in rats

Group Initial wt. Final wt. Gain wt. Diet intake FERY
(8 (8) (g/day) (g/day)

M 87.1+ 395.0+ 7.59+ 2441+ 0.31%

21 24.8° 245™ 3.67™ 0.01™

MA 86.7+ 391.4+ 7.62 2425+ 0.32+

20 31.0° 2.05 3.50 0.01

MC 86.8+ 392.7+ 7.69+ 24.04+ 0.324

34 22.8° 1.84 3.48 0.02

ML 85.8+ 367.7+ 7.01+ 2333+ 0.31+

1.9 28.9° 193 3.36 0.01

D 85.2+ 376.6+ 724+ 2450+ 031+

23 233% 2.04 3.30 0.01

Values are means*SD(n=14).

Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.

™ not significant.

D Food efficiency.
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8) TUES} TuulBYF

Zg7gAt dBLLE UFE A5 EFSA 5575 FA A U= F
i § e vlXE FT Table 489 Zth iE I AxFAE Aods Fse+
F M2Z(0.985g)°] 7+ Etow MCZH MLF©] 0.956go2 BAHE 714 ¥t
thp<0.05). & SZole s AudF ZFA+HII MTF M2Fol Z4Z 368,
366cmZ AHTF FAsA T A2 Yehtth(p<0.05). TLL(BMD) ¥ S22 3F
(BMC)= FXBELAH/IEMA)°] 22 0.1220g/cr, 0.3661g22 B2 FAHA F94e
URAAT AYEF 7P w3k dEE D5 (Ca) FF FA MATO] 1371mg/go =
A9TF M =39 99, 24T EH/EA MLES BMD, BMC 2 Za@3e] 43
T3 M #h

Table 48. Effect of anchovy and dietary calcium supplements on BMD, BMC and

calcium content of femur in rats

Dried wt. Length BMD" BMC? Ca
Group 2
(8) (cm) (g/cm’) (8) (mg/g)
0.972+ 3.68+ 0.1205+ 0.3616% 4
M 0.029* 0.07* 0.0077™ 0.0232™ 126.65.57°
0.979+ 359+ 0.1220+ 0.3661+ .
MA 0.058* 0.03° 0.0078 0.0234 137.1+6.04
0.956+ 358+ 0.1187+ 0.3560+ b
+
MC 0.061%° 0.09° 0.0096 0.0289 134.04.95
0.956+ 3.55+ 0.1149+ 0.3448+ 4
+
ML 0.057° 0.10° 0.0065 0.0194 123.6+7.28
0.985+ 3.66+ 0.1178+ 0.3533+ b
M2 0.062" 0.12* 0.0079 0.0238 131.1+6.88

Values are meanstSD(n=14).

U2 BMD (bone mineral density) BMC (bone mineral content).

Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.

™not significant.
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9) AN ZEFTE

A7 A EELE FFE AR 3 555% FAF A3 AAUS] 2
FE7E v e 9% Table 493 2ok AL LA7IEU MAT S A 9(in vitro) T
FEETES MATO] 730%2 M E%on, ARZE3s+REQd M2TE-S 288%2 7}
Z gtk 5EAYASN ZEHAFS MATC] 29273mg/dayE 713 AU, @743
$FTQA M270] 45254 mg/dayE 7}F B E¥E 53 el F JA MATH
M2Zo] & AFoz vttt 2F5& 53 ZHAFE ARddE BeHTA M
=3 M27o) ZZh 2391, 2697mg/dayle® 7P} B33, @AZEHIFEMC))
12.57mg/day 22 7} AJch. WA (in vivo) ZEEFFEL APFET Aole ARXAT &
ABLYFEMA) 2750%2 7HF EET, MCTo] 1955%8 AUESFEol 713 B
RO 2 ekt

Table 49. Effect of anchovy and dietary calcium supplements on in wviltro

and in vivo calcium absorption rate in rats

in vivo
Group " (z(;;ro Ca intake Fecal .Ca Urinary Ca ) Ca. .
(mg / day) excretion excretion a sor})tlon

(mg/day) (mg/day) (%)

M 3.56+ 347.69+ 269.68+ 2391+ 24.68+

0.3™ 27.10™ 29.24 ™ 15.53™ 7.06™

MA 7.30+ 292,73+ 207.36% 16.28+ 27.50+
03 59.90 22.32 14.66 1.70

MC 3.22+ 337.00+ 271.94+ 12.57+ 19.55+
0.3 13.44 30.49 5.46 7.08

ML 4,60+ 386.27+ 27407+ 14.79+ 25.28+
04 2243 28.76 11.37 3.85

M2 2.88+ 45254+ 322.26+ 26.97+ 25.82+
0.2 2213 35.98 9.57 9.51

Values are means*SD(in vitro, n=3; in vivo, n=4).
™ not significant.
D Ca absorption(%) = (Ca intake-fecal Ca excretion-rinary Ca excretion)/Ca intakex100.

10) 84 A3srAet SUAMA R
2738 At dERTE FF L AR EF3 555 3493 A7 €3 A3}
o} ZTHAIR R & QX v|X= G2 Z+z} Table 50-1, 50-2¢ 50-37 2o} A
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A ARZA ZFAE 93.1~1008mg/dLEA(Table 50-1) MAT°] 713 @¥t3, MP
o] 7}¢ oYy, FEHU2EETCO) s e MZFH MATC 47 60.7, 541mg/dLE %
AAQ Aol7b AARTHp<0.05). FAATIG) == 864~103.3mg/dLE MLT°| 713
wta, Mol 71 =dth 439 FH2HER ¢d nYEXDYHDL)ZA2HE
FEE MEo] 183 mg/dL, MATo] 16.1mg/dLE #9& Aol7t UNI(p<0.05), L&
Z2H2HE2 ¢ AYEAGYLDL)ZH2HEFEE §8~94mg/dLE H|&3F +F
22 et A7FAEEA creatinineFEE MTE, MATZ 2 MCFo] 056~
057mg/dLe 2 M2T9 B8] FAHLE FRTh(p<0.05).

L2 AL BUN)EEE M2T°| 1694mg/dLE 7H¢ W3, MAT, MCF 2 MLE
o] Hx3tA U ZBEHEFEE 10.16~10.26mg/dLE Z}o]7t 11tk Osteocalcin(OST)
FEE 1813~2272ng/mLE Zol7h AT, ALP XL MFT MLFo] 7z 2075,
20741U/Lol 3, MATI MLT 2 M2T2 2226~2328IU/LE B3It 715X
SGOTZ4 2 M2 Hs]l MT, MAT ¥ MC#o] BAFLZ Fo3tA E}I(p<0.05),
SGPTE742 M2T°| 31.6IU/LE 7HF w3k3, o8 ANYTL 37.6~40.71U/LE ®ILTS
t}H(Table 50-2)
Table 50-1. Effect of anchovy and dietary calcium supplements on hema-

tochemical parameters in rats

(unit: mg/dL)

Group Glucose T TG? HDL? LDL? Creatinine
M 100.8+ 60.7+ 103.3+ 183+ 94+ 0.57+
13.0™ 11.6* 39.5" 35 1.6™ 0.05
MA 93.1+ 541+ 102.6+ 161+ 9.0+ 0.57+
8.5 7.6° 35.9 2.4° 1.8 0.05
MC 96.1+ 55.1: 91.6+ 17.3+ 8.9+ 0.56%
12.2 54" 25.7 1.8 15 0.05°
ML 974+ 53.9+ 86.4+ 16.6+ 9.0+ 0.54
87 5.7° 313 21% 1.9 0.05*
D 100.1+ 53.1+ 89.4+ 16.1 8.8+ 0.52+
14.6 6.5° 57.7 1.9° 21 0.06°

Values are meanstSD(n=14).

"4 TC(total cholesterol), TG (triglycealdehyde), = HDL(high-density lipoprotein
cholesterol), LDL(low-density lipoprotein cholesterol)

Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.

™ not significant.
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Table 50-2. Effect of anchovy and dietary calcium supplements on hema-

tochemical parameters in rats

Group BUNY Ca osT? ALP? sGoT? SGPTY
(mg/dL)  (mg/dL) (ng/mL) (IU/L) (Iu/L) (u/L)
M 17.44+ 10.21% 20.21+ 2075+ 159.6+ 382+
2.89™ 0.36™ 1.97™ 46.5™ 33.2° 7.5
MA 1854+ 10.22+ 2272+ 226.0+ 151.6+ 36.9+
254 0.27 2.84 409 26.7* 5.6
MC 18.66+ 10.16+ 18.13+ 2328+ 150.3+ 40.7+
2.56 0.29 219 35.9 25.8 104
ML 18.88+ 10.26+ 19.21+ 207.4+ 14341 37.6%
3.54 0.20 1.75 54.0 21.6* 9.9
MO 16.94+ 10.20+ 19.26+ 222 6+ 124 8+ 31.6%
1.89 0.26 2.23 53.7 22.6° 5.1

Values are meansiSD(n=14).
U9 BUN(blood urea-nitrogen), OST(osteocalcin), ALP(alkaline phosphate), SGOT(serum
glutamic oxaloactic transaminase), SGPT(serum glutamic pyruvic transaminase)
Values within column with same superscript are not significantly different by
Duncan’s multiple range test at a=0.05.
™ not significant.

#H  YFA(CBOF AHAITE 794~8.05(x10°/mm’), WIFE 8.20~10.56

(x10°/mm®), V2R 958~1042(x10°/mm’), HematocritxE 49.40~51.26%, B i E
1511~15.92g/dLe] HHAE FTAZA zolE YUK Table 7-3).

Table 50-3. Effect of anchovy and dietary calcium supplements on CBC

in rats
Group R6BC1) \ V\QBCZ) \ Plgtelet \ Herr:atcrit Hemoglobin
(107/mm’)  (x107/mm’)  (x107/mm’) (%) (g/dL)

M 8.05+0.45™ 8.20+1.49™ 992+133.4™  51.26+2.48™  15.83%0.75™
MA 8.01+0.37 8.96+1.98 987+156.7 50.59+1.85 15.69+0.45
MC 7.91+1.38 8.79+2.22 958+283.4 49.40+8.52 15.11+2.52
ML 8.03£0.46 10.56+2.08 1042+399.6 50.50+2.33 15.64+0.71
M2 7.94+0.39 9.04+2.17 1031+235.4 49.58+2.20 15.92+0.87

Values are means*SD(n=14).
U3 RBC(red blood cell), WBC(white blood cell)
™ not significant.
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9. BXEE 7t aFEEQ MY

7t HEAF pH 2 AT A3}

YR Myl QF2EQ] pHY WilE Fig 549 2t} @xEdo] J7isHA gL 8
TEET 27 Ao ue} 10% AEHF H7F STEZEE 6144 4242, 15% 37}
STEZEE 61164 4352, 20% 87 AFZEE 607904 47622 pH7F MA 3] 248
Ae AFS Yepidon], 2XER 20%7F A7t AF2ES] ZFeE HE F 6AUNA
5129 pH3k& Yehld oy 1241708 4769 pHEES Ul & Fx9 eX2F 3
7t Rtk pHel ZHAEo] HA vetgth B ETDo] HAVtE SFZEE 1%H7H771 6.1
oM 3912, 3% 3777} 6.1490A 392, 5% W7t 17t 615014 3922 pH7 Z23HPL
o, SAAZ F XA 6AIZFALOlG) 1%, 3%, 5%F 72l pHE 22 115, 141, 1.31
B2 & AlZtdel) uis) pHO 3td Feo] A Jehgtew, oAzt F o= pHe W3}
7} A9 e ReEZ JEnh

6.5
6 -
55t
5 L
=
o
45 |
—— 10°% mik powder
47 —m- 15%mik powder
—A— 20°% mik powder
35+ —HB15%mik powder + 1% anchovy
—H 15% mik powder + 3% anchovy
—O— 15% mik powder + 5% anchovy
3 | L
0 3 6 9 12
Fermentation time(hr)

Fig. 54. Change value in pH value of yogurt with anchovu powder ermentation at

38 C for 12hours.
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STE2ES AANE Hart APH o pHIF ZAa¥FE Frksle FEFE JdEdL
o, 27]¢] HYAE L BE QFZEIA A oz AFFHUL, 279 s
g2y FdXETe] H7tHA & AT ARFATY gho] HIkIA WAoo, EA
o] F7td Afe A7MHA ¥ ZA9RO YL FHE 33, 3F JANE
EF X Ego] AVMEA ¥ AEY A Jeton, BE RATNH APJ=EE F
N A7 A7 2ARTE AU 4L AeFRG 24 Jesied, Ay
A e AT HAR B4 dele S A gL Aoz Algdd

s

35 —

25

20 r

15 -

Titrable acdity (ml)

10 r

0 3 6 9 12
Fermantation time(hr)
—©— 10% mik powder 8~ 15% mik powder
—A— 20% milk powder —- 1% anchovy + 15% milk powder
—&— 3% anchovy + 15% milk powder —@— 5% anchovy + 15% milk powder

Fig. 55. Change in titratable acidity of yogurt with anchovu powder ermentation at
38°C for 12hours.

3 =
719 FAFE 10°~1079) M99 fAFSIE deid o wE 9N 100 AR AT
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8 Yeiglen, a72E $435E AR F 6NWAN F7Hge] BeH 6
AZrlFE WA BT gade AL Ui BAL LS FHE ATF2EE
miF FAT) 47} 1001 4e 2 NEFAY FHLARY FAFNEE W de U
ERASAT,

1E+11

1E+10

—
5
T

—
3

m
S

Lactic acid bacteia
°&

5

0 3 6 9 12
Fermantation time(hr)
—H- 10% mik powder —O— 15% milk powder

—O— 20% milk powder —- 1% anchovy + 15% milk powder
+3%anchovy+15%mi]kpowder —8— 5% anchovy + 15% milk powder

Fig. 56. Number of Lactic acid bacteria in yogurt with anchovy powder fermentation
ay 38 Cfor 12hours.

% 272EY £¥ @ ALY
PARTS W SFUAFE B4 L GANRDY FPo| 31YSE pase 3P

okt
flo

2L AL FF Frho 3 & WMEE HolA W=

B =]
e 2& 2 2T 25 24T Aor] BEY A2

< Yehgled, A L
b ol R TEE AR

A}& " th(Table 51).

B

|8

N
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Table 51. Proximate of yogurt prepared with anchovy powder fermented at 38°C for

12hours.
milk powder )

content(%) anchovy content(%) moisture fat
> 0 87.7 32
10 0 834 34
1 0 81.8 3.0
20 0 78.9 34
15 1 784 33
B 3 75.8 35
1° 5 724 34

o gxEe My} @ FEE B3

XY Ayl RF2EL] B F BHFY WslE Table 527 2 R TEES Ax
Z HXNETY e wE F3e FFE F Aol HolA grew, AV Iy
w2} lactosed] FFS Zady 1 EHEQ galactoser F7H3te A¥¢S JEhLeH,
glucoses LA 3ANAAE FFHUALY 2 o|F FAHHA &L AL lactosed| A &3
A glucose7} fAtd el diAtel o] &8RE FAH Aot Fructose?t 54
S T2E9 AHREAY fructoseo] H7IEA 47l WEo) HFo] BEHA 4L AL F
JErh

|
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Table 52. Sugar composition of yogurt prepared with anchovy powder fermented at
38°C for 12hours.

anchovy Fermentation time
Ak S 0 3 6 9 12
Lactose 19.82 1213 16.88 12.44 10.86
Glucose - 3.15 - - -
Galactose 1.03 2.64 3.05 351 3.25
Fructose - - - -
Lactose 18.87 14.02 14.23 10.62 11.57
3 Glucose - 331 - - -
Galactose 0.89 273 3.02 359 443
Fructose - - - - -
Lactose 20.44 15.99 14.44 10.30 9.85
Glucose - 249 - - -
Galactose 0.76 214 3.18 4.30 8.68
Fructose - - -
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10. BXET D S8AF AXLV}

GAEL Ao WaF A, HA S 4 1AE 2AE FHE Table 537 2
o EolA @A 1g¢ Aste o 2858% Azdrke 20902 32HAYL. @ 979
A Aegan g, 3718, F4 HAHEAANE 5 Aok

Table 53. Anchovy powder manufacturing costs

Size Price(won)
Stirring tank 3 ton 25,000,000
Citric acid 28g 61
Large anchovy 28kg 140,000
Ethanol 200L 318,448
Drying cost 28kg 100,000

9o AFYE N1FoE E3
Table 54¢} 2t}

H7bgol Re ASolE AF MAE d¥ol MnF Fkoy AR A W
o] ¥& BAZ FAEL 10%E Yristel AZFOE A7 AF 24009 WA A
247171 1892 53t 202 Jehgth £ Az g3 713 Al e A
e QFEEYOH A, T 132A 2F o7 AAHo HAAE Ao BUHY
ok

-—

TS AUME ANEAFS] AxdrtE A2 29

i
i

Table 54. Products content of anchovy powder manufacturing costs.

Content  anchovy

unit cost (won) %) cost (won) total cost (won)
Mlik 1L 1,800 1 200 2,000
Kochujang 1kg 3,000 5 1,000 4,000
Doenjang 1kg 2,400 10 2,000 4,400
Yogurt 310ml 1,200 1 62 1,262
Soybean curd 275¢g 700 5 275 975
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11. /AEAZFEY A3 w3t

B AFoA BARLTE At Az 24 AES 200585 T Bjgs FAR
A3} Table 559 2tk A% FEE /71 7HF 33, o2 QFZEQ A4
At 9] Table 545t Q@3 £ of 713 BAAY] e F5L LTF2ZES +/#2 AF
o] Azt divla] HAEE vlgo] AA Jehgoed, n5%, 8%, F19 F4E W
b AF9] 99 E7HAT AA AF A7t B EDY v go] ARt HIF o
FiFez aA vdetygth o] AFES A A AFY FriE FHANE A7
HFNo g AYsjof & Ao AlgHrh

rir

Table 55. Total sales of 2005 year market product data.

Market milk Yogurt Deonjang Kochujang  Soybean curd

1)
(nﬁffi’gfledvjon) 2,045,171 1,319,788 101,708 293,240 257,715

D 2005 Korea national statistical office data
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H 4 A7e SxEHT & Ztd Eoto 2
71 =

A1d AL XY 24
1. 1A 7SR g 8%
7L 1A E d97E 58
& A g nBg BhaA s)E AR
=» AW F5gol B nBg WA 22 sl AL
=» #5489 AL £

v AFERe dig gA4x
1) A8 A & ol AA 71E AT
O 71BAZF MEE Astd Milk, 53}, 4 Aste AW, Ax, A5HAL dEFTE
(in vitroyE o]&3st] MEAA B AFHAA AFHI} /M & FAAE NE M7 A
A g3 F, AYAAE B A% a3 g FFEdE FAAYT, DePA
Me 537 7 & FAAE Yoy 349 98g 1esld £48 718 A
T2 AA3A
O YIEREENS 53 49 A Hezd 79 483tk AYF 2 21 ARHE
SHHSFE, AxE FHUSLE FA Az X Zd, A8 d 7o F3E 3
7¥ste] 50TCAA 9AIZE A2 WE | Axrt 7 F3Roh
O F39 A ¥k, 2% Y A wE ALFH TMA AA &3 £4 @539 &, A
B TMAAAEE A= H3 zd5 AY $4F =ddA A9t 73 4o
O Mz = TMAY ¥4E B3 citric acid, ricen(@=E EFY), HAsl+ 22ln
cyclodextrin®] M= 7§ B AFHAA A £4 SF3Ah & AT F AsiFrt 429 A
=& Jehio] A Xdadst 7B o0, AFHAAE ditric acid7} 70%0142] TMA A A
€2 A7} 73 8tk
2) FFEAL AT AAY 71€ AL (in vitro)
O FA, F71%, AsF BFESFS (in vitro) VIR $83At.  Citric acid?} 83%, F3
7.6%, A8NF, 68%S] TEEFES Yo citric acid7} ZFESFE0) 7 £ ez U
Ebstct.
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O @EX37, BT 2 HYeAd UE BEEres A St #4948 AP
¥ citric acid®} HATE ADG AT g FFEL dtric add A7 2%FA=E 71
3 & A%E Jepigich

3) F4EAEAY & £4 (in vitro)
O CPP, inositol, vitamin D, 71 E4t £8]139] =¥ ZE5EFTE 53 &34 4 98
Aot Vitamin DE 3% F7IAE A5 FA 7 v 789 S 20%2) BEEFTE
<€ B3, CPP 94 03% H/IAUE 2% o 18%Y ZEF-ES B AT ZA
AdelA vitamin D¢ 7S CPPol ¥l8) 1008 F= 7}Zo] wIR7) WES CPPrt 713
A3 Aoz Jehgoh

4) AXRUDY nZE X Bode YA F4e vn By
O #TEEANAY a7t T, FFEol £ FHcitric acid EFA T, FZ-AF
AT AANDY in vitro BEFTE BFAAEHAD. BERAYTE F FA-citric
acid A& TE ZFFFEC) 13%2 FH-AsF AT 8%Rt FFEo] %1, 7
g dEdE 2% Rt F aAE F5Eo] F/HHEA
O RatZ o|4% W2 % AIATE ZEFFE(n vivo) SAH 23, AZYLE LS
H7b dz2F(0), FR-TAIAN YT (EC), FAH-TALH+CPPs A =F(ECC), g7t
T(CL) € AAFH/MZ(CP) 22 Hedte 535 AP A7 AW BEF5FEL
citric acid®} CPPE A3 ECCTol 2t 204%, 284%2 AP TF 7 ¥ %THP<0.05).

o1 AT ¥ W FEAYNZ A7} Y=o BE2 e A7 4%E Qenz
1AdEe] GTREE 323 24 Aoz BrtEt,

o} Wkel Heby

37re) At R A=
A 3= (B
O EX %Y Ax 20 ¢ AR 73 30
O B3 £ 7154 30
O ¥A g% Zw F4& M a9 ¥4 40
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2. grlel Hyd e BAE
1) 22 229 Az 23 % QA 79

g2 31A] ¢ XBET AdFe of 13%010ev, AE gL 509, in vitro BHEF
FE&L 29%324 FHo2 82 % FAAAE & A ALEFO] 51%E FAFALS
o AE 32 407, ZEFTEL 7.6%E FAANY 3o Ad R FFgEFFEo] 4579
NNy 53 7155 ZAMEFH oF7t dF AASHY FHXY e & &
Alen, A L TMAZF E2AZY AFLAYS & 4 AUtk gk Ags)H, o
AAA 2 ZuESFE FUE A% 7R HYFEAY FAXNY Aol HEREUEAS
58 A4 HARAGFAH7E 7, AYLE 50T, A A1) E FHIADG =T,
#7143, AdF T BFHY L MM A BAE $8322N 37} o
FEFES FUANZ & AE NAHHE wYons & AFERE 83 24T AL
2

2) BARLY 754
A4 dRe B 54 ANL BE olfEd ze A wAUE AAsted wRst

ATz Q2] ¢ BA F FR, 4 2UT 3R LA AR sulg R A

gt 73T, A, ¢ 2eln AW 43R 252 93 BHAMLE HAAS 23 Uy

=7} $24%, WAt A4S 393 7580 FUHES ¢ 4 AU GeA, 2K
rol 7154

2ol 54 2UE AAAE AUAN 2 WA AR 9A71EAE TR ol
A7 #7214k, A3, ricen, cyclodextrin & o] &3 @4, §HIEE] AF S HuE

N gEsens & ATSEE 383 AP Aoz Friyn.

ZA0E B2 F5EAAMAN 713 EHUt JARD FA, citric acid, A, FHA
g ¥ citric acid AT (FF-CA), FHAE F H3+ AT (FB-EW)9 in vitro Z
TEFTEE 39 2 AFE Bl pE ARt F& FA- citric acid A
A8 71FeZ ¥4 casein phosphopeptide(CPP), inositol, vitmin D 2 chitosan
oligosaccharide(COS)8] #H7t&ExE vInEAdn ZAAAAEHE 4s53tHer, =3 Rat
g o83 uE £Y HTE ZEEFTE@n vivo) FHY AR, AxOEELE 7%

Ay
=)
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WZZF(C), FA-TINHAYF(EC), FA-TAMCPPs ABH(ECC), RAAAFI7HE(CL)
2 AR BEHAME(CP)2 2 HEsteq 555 24 2 AW BEEFEL citric
acid$} CPPE A 2§ ECCEol &2t 204%, 284% 2 AFFF 71 =}ch(P<0.05).

el Az B W B ATEEE $23 94 ¥ Ao FrhEoh

oXx

2 2EE ATEE P SAE
7h 2ad e @ BR
@ B EEE o|&Y nTgF &1 AF Ax 7 A
w FFolS o]g3 LA ZVE &4 A
= S3td zv AFER, 2FF) Ax 7 AT
U ATFER dd g4
1) ¥x 23d v|g AFY AxVE Mg
(h) FFo] AR R 2E =34 43
O FHoly MR P WEXHNLS nZF HFARLE Aspergillus Oryzae &+ Aspergillus
SozaeE ©]-&3ta] 0~80%7+A] FEL U8l 157U ¥l ¥ Protease &L F43%
A3}, Aspergillus Sozaed| HXELAFS 60%°] FES HIIG AP ALBA0] B4
o 1mlF 39%5ug® tyrosing A3t 7HF o] Fho
(h 22 2E zvge HF Ax 240 &
OgA BT FB 60%E A7 F Aspergillus SozaeE ©} &3t LAEAZL F o] F
EFANE A28 g FE2F F 2 FFe] M 2 2SR FENDLE AA
O A& R IFF 58 TV EAF AL
- d2E FFo] gL FEEO TAFEY, HAFESY, FxY T o T
Fd=zvg Azxzd ¥
2 17+ BX £LE ol&F FF AFY AL
AR AxFAH we} ARAE WFITAHA FAH R FAIAAT 2AELES 0, 5,
10, 15, 20% #7}sld 30ColA 90Uzt SA3INHEA, F+2TF, pH, AAFLE, ofvl=e) 2
&, BT, FPoved, #7143, FUIATFS SAdALY BAED FJY AhFS
AR5 A%t 902 SAAFA dstd A, A, X F W FHH VExd AP AT
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AAE AN B5HA A3 EAEL 10% FMFoH M FEsided BEdF

S EART Aol $/4E +5 2 #Fe] 4tk B, FXRT 10%E HbEa
0YT 48 IFAFY e3P, 22, oivkHiALEe 47 158%, 43% R
1100mg% 2 A FFAZ 71EQ 8.0%°14, 2.0%°144 & 160mg%oldS 27t A4
F 71Eel vlstd 953 ®& s e

(B) 1#E A BTE o83 137 AF ML

DAAEF] AZAG FLA AL AxTHA W RAE TN FF 2
TAMA Y X EDLE 0, 5 10, 15, 20% H7}3tS 30T A 90Ut GAEA, &
&, pH, 332E, olvlxdj A4, $UT, Aoy, f714, Z/1A8FS FA3%4
on AR HAP ANFES FAAINY A% 909 SAAAF date J#, N, =
F g FEH Vaxd U BFHAE AAEAT ovxEAib e ALY FFl F
Vg5E o gFe] Utk BePA A BXRT 5 ~ 10% H7A77 S FEEA
on ZEHFE IXNED HvtFel FNHE £5 I FFol dt =¥, FARL 5%
Arhste] 09 4 AFe TeWA, opvlee)Aore Z4Z 75% R 240mgh
AEFTAZY 712 4.0%01F 2 150mgheld-S ZH3td AYF 71E0) sty 9%
3] ¥& & bk

i

o)) Asjeld BALLE o8 ¥ ] & A Az
27 ¥ DEFAFE 49 AFTNEL BEAT B5A AR a7 Mo ¥

fooZ 2AAE ATFERE FEI DA% Aoz dddh

ok B7he] Feby
ke FAgky 2 Hx
2 ot A} & M & (35
O Ex HEF xv8 AFEY AxX 71¢ A 35
0 533" 33 2 313 Ax JE AL 35
O W AL T FY L AAF FA= 30
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2} B7He] Ao W exd=
1) 22 ¢E5Y =vg AF AzVE Mg
h %] AR 2 A =3 4A
O F%old 43 % PAXAL 1Zg YARLLE Aspergillus Oryzae 9t Aspergillus
SozaeE ©]8-38t 0~80%7tA FEE H7I8t 15U WF F Protease AL FA3}
o Z42840] 7MY & AL HA3A
= Aspergillus Sozae®| BAEL %] 60%S] F&& A/ 4@79 ALhAYo] &
A9 1mlF 395ug?] tyrosing A3t 7173 o] Fodh
() 2A & 2vs9 HF Ax 23 &Y
FERE Y FE2x0 43
- R D R 60%E HIIF T Aspergillus SozaeE o]&38le] WMEAANZ F o]F
Z £ 3T F 2 ] MY 2 218 A FEATLE H9F
ARAE 2 I F54 20 EAF A
- J2E FFo) L FEEY HARFEY, HAFEY, B2 F& FH EFY
Adzrg Axzx71 Y
2) 1Zg X LS o8 @F 2 137 AF AxV)e NE
Ch 2%, 233 AFY A AzxITH AL 9=
C BAAMNE B NES A% ol HEE B4, XL Axste 0~20%
74HA 5% BALE ARE AFIA o)E SAHANY F FeHIIE AN
= 32 10%9] FAEES H7F B A, 3 T THAHA BN 743 FUhch
O AFE 23 AZXE A%t AFPLE 133 AR, old 47 A=
0~20%7A) 5%rA 2 BALTE H7IAL, ol UE oI5y Avd #5%rt
E AAG A3 5~10%9 FX BEE S A¥FUF b £ ARE Yehdoh
3) BAE A= HFAAL A=z TH FH
O B3} 1AL AL 10%E 7 AZXFTAH T 9489 wiFgA71d Hrlsleg F
| 718 AxFTAH FEE WA flo] 38 JMedtded, @37 1F:FL AAE Al
Z SRR, T FFo|E o]RY WH V8 AXTH FYIAS

O

olgel AR B v FEAYNZ A77} Ao} BEZ S ATAAE Ageme 2
AT ARGl Y BHEE FEY Aoz WiEn.
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3. 37l AT ERC U3 A=
7V 3Ad e d9E B

@& A 2L ]8T 1FF && AF A= Ve MY

» 1ZE $f, F5 2 WAANY AF L

BRFHEE Gutd FRY Az $31A19 FRE 29 A Az BAF
2E MgCLE $IAZ AME-E FRoA 713 wto] F3ton, &0 & AdTrn Ald =
stk A= MgChs AHE-& FHA 71 3 Usten, MgCLE AHS-3 59 @534t
A7 ALY FFE 5%OIE sk Ao 7P T

rEz

2) AAAHY s
P AYElE E5E FASE 39 A, 4, 5, 245 AU Az 125 E
A BLL 0-10%W/ W)EHFHS H7I3I9Th 5% 1ZFEX)E 7o) . 5% FAED H7t HErt
4 AR 7 FA AT B A 3% BT A7 v HEe] F
vl 7} ZAs A

3 +RAFE M
2] H7t /9 ARA BRELY FEFol FHE4E AL LY Foie $-fo Tt
A2 o] g A E3le ARE /AR, BXET 1% H7HAT H5 A B in vito ZEETF
&AM M FL2 2HE YA

4 9F2E A
2B} Lactobacillus bulgaricus <} Streptococcus Thermophilus® &3t AZ3M 1L, ol
10%E H7bste] Az3Ah BALLL FaP 0-5%F F7FA 1% TBEIALL &7
2ZE 4 AQE I aF2EV dEMLZ Bt 5§ FAFE BT Wrlske Aol #5H
7hlA F& AFAE AU
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5) BXE2H7t 7 ZEETE(in vivo)
in vivo Z€E5E 292 I1ZFEAEDT H7F AIAdA HE Zge F5E€0
275%Z 7 BXR, e AHIHZERT Helxt ¥YgF Zg FHFE AP0l
10.22mg/mLE2 tEF 1021mg/mLe} AL, 5 &9 Z5HFL 136.6lmg/gl &
7' =Skt

o} Whe] FHeby

Hrke A4y € Hx
2 ot A} 3} AT (AF)
O 1ZF 7, F¥ ¥ S84F Ve A 35
O AAFFEY NA 58 4= 35
O "z AN T 83 € AAFE $4x 30

2. 7}l ety

A FEE ity TR Azl FaAe FFE 28 At AxsA. FAF
BE MghE SRAZ AMER FRAX 71 gto] F3en, $&0] e AdTin Ad %
Rtk AT MgChE AME- FHoM 7hE BA vdghen, Mgl A8 559 #5234
Az ARELY FFE 5%l 3= Ao] PF FdTh

O FwAHAE 4
FHANEE E5E FARE 8o A, &9, 3, 2258 A7kt Az 1253
BT 0-10%W/ W)BHFS F713th 5% nZdgHEAEETo] . 5% AL J7 HE7L
B4 AFAFAANE 7P FA GEAT B A 3% BAL LY ool i) Hey F
o7 A3t

FRAF AT
X H7b 7] ATA HARDY FFol IUMEFE 2ALLY FHS 7 FovL
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M2 o g A] Bl AAE JHAStey, XL 1% HVMA7F F5HA 2 in vito BEEF
A 713 £L& AF4E YRR

O 8F7EZE ML

2E}El=  Lactobacillus bulgaricus 9} Streptococcus Thermophilus® E3e] A X313, 7
ol 10%E 718t AzsHch B LD HEA 05%F F7IAh 1% TLEFEAET 8
T2E 4 AYE ¥ 9T E2ET fEXNIT B0 £ AHE BAH AvkEke Aol %
Br7tA & A0S AUh

2) AAEFFEY N A
n vivo ZFEFFE AAE 1ZFFXNEL AU HETAAM M BE FF5E0] 275%
2 M =3, U2 ARG Hoiyth ¥HFY FF P AYF
10.22mg/mLE WET 1021mg/mLe} FAHH o™, QI ZE5TFS 136.61lmg/ge =
7+ =%tk

3) HF ALY T &Y 2 AAF =

EAEES A7IY FRAFE, AN, ¥+ R SFEEAF AXE AT A A
Z2THE dHIAS

T A BAE o §F ATALL YR AF, NRLRNE ]8T §59
227 % o 4AE AY viYERlY wEEEE TP Sol Aol ot v
o 4Folg4 FT L nBHF LAZ ol§9 At Folrs] gk

TR APlE BARDL AZPY, FUET TP §55 HUZABAZTY, WuA,
WER, A F AP, J154 AR AP, AF J2VENEFCIAY, 4
M, BEF, S5 F) ADPH, Y AZPY Fol FHrIe Awsel Ju BAR
23} HAR ¢ ERT 848 U A% 7AW} nude} e} A9 B4
St We 2tk 5 39 2 9o A% BANE v 26 42T INsd ¥@xe @
T 9 58 £% 208 2% FeH9 Uk
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4T AEHA 2P ol4HT AUk 2aAY, A2 Y T} HEHE FEs 9
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$=8 Anse A77 Yas.

2. 8 @79 &8
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2 ATNE 8%, 133 5 Z04ER $F, TE, GHANY 5 9% 4F) 3
$3tel A4S BARYoL, AHE, FLUE, AABA 4F 5 450 BE AT
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f

3. 71938t 25t
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