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SUMMARY
I. Title
Studies on Development of Instantly Processed Meat Products
. Objective and Importance of Research

1. Currently as the incomes of consumer grow and the eating
patterns of consumer change, the consumption of meat products
grows very fast.

Particularly in order to satisfy the consumers who ask for the
better meat products of good quality, freshness and nutrition, the
development of Korean-style meat products for high quality and
better taste is very imortant.

2. Competitive power of the domestic meat products with the
imported meat products should be encouraged. Also, the
development of instantly processed meat products from the
low-valued meat parts is necessary.

This kind of processed meat products should have longer shelf-life
and higher added value.

3. However, processing know-how for the instantly processed meat
products is very few because of short industry history.

As a result the domestic instantly processed meat products has
lack of variety and quality-control.

Consequently the research for the development of instantly
processed meat products which made from 100% fresh pork without
any other meats(chicken, turkey et al) or any other
preservatives(sorbate, nitrite et al) is very important to satisfy
health-interested consumers and to increas the consumption of this
kind of meat products.



III. Content of Research

This research is divided to subject to 3 develops the Korean-style
instantly processed meat products, as follows;

1. Subject 1 : Survey on domestic or foreign instantly processed meat
products and development of Korean-style instantly processed meat
products.

In this subject, 9 domestic meat processing companies and foreign
meat processing companies of Germany or Japan were surveyed for
their brand types, processing technology, circulation of product and
merchandise et al. Also 20 types of Korean-style instantly
processed meat products such as ham, sausage, jerky and barbeque
meat products were developed.

2. Subject 2 : Development of functional materials—added instantly
processed meat products.
In this subject, low salt, restructured pork jerky was developed
from the low-valued pork parts such as forelegs. Low-salt,
restructured pork ham added with functional materials was also
developed from the low-valued pork parts.

3. Subject 3 : Development of low level nitrite added, instantly
processed meat products.

In this subject, instantly processed meat products with low level
nitrite were developed in order to satisfy the consumer’s interest
for health. Also, microbial and natural red pigments or preservatives
were applied to produce the instantly processed meat products.

IV. Result and Suggestion for Application

1. Results of this research



(1)

(2)

(4)

Through the survey on domestic or foreign meat processing
companies that are involved in instantly processed meat
products, Korean-style instantly processed meat products
developed for better quality and competition.

Instead of salt addition, addition of 6% meat emulsion and 0.3%

sodium tripolyphosphate to low salt(0.18%), restructured pork
jerky resulted in better quality characteristics and longer
shelf-life.

Among 4 functional materials, cellulose(1% or 3%) or gum(1%)
is most useful one in the restructured pork ham.

When quality, shelf-life and manufacturing cost of real final
products which contained cellulose(l or 3%) or gum(1%) were
compared, addition of 1% cellulose to low salt(1.5%),
restructured pork ham is most useful for functional
material-added instantly processed meat products and this kind
of product could be commercialized with good competition.

Low salt, restructured prok jerky and cellulose-added
restructured pork ham could be processed from low-valued pork
parts and their manufacturing costs could be lowered when
compared to conventional meat products. Since these 2 products
have comparable quality and shelf-life, they could be applied
form instanlty processed meat products for merchandising.

(5) Microbial and natural red pigments and antimicrobials were

tested in vitro on redness and antibacterial activity to replace
nitrite salt, necessarily added for the production of instant meat
products. In this test were selected pigment from a Monascus
strain, paprica and cochineal as colorant, while antimicrobial
culture concentrate from a Monascus strain, DF-100, CFSE and
Pgyllostachys edulis extract were selected as preservatives.



(6)  The Pigment and preservatives were applied(in vivo) to
produce instant meat product. 5 ~ 10 ppm of nitrite level might
be replaced by these natural or microbial pigments and
preservatives in view of redness and preservative
property(especially microbiological quality) in product.

(7}  These results therefore indicate that safety of meat product
was enhanced by reducing effect of nitrite leval and no addition
of synthetic preservatives in product. Additionally was
confirmed that the antimicrobial activity of Phyllostachys edulis
extract, showed best preservative effect, may be valuable to
develop as natural preservative

2. Suggestions for application of result

{1} Korean-style instantly processed meat products made from
100% pork without any nitrite were developed and these
products had good response through consummer’s panel test.
However, in order to increase the consumption of instantly
processed meat products, continuous public information would
be necessary by the industry and/or related institutions.

(2) Support by the government is essential for the active circulation
and merchandising of this kind of instantly processed meat
products through the flexibility of the food law about hygiene
test and safety, et al.

(3)  Low salt(0.18% slat), restructured pork jerky and functional
materials—added(0.18% slat), restructured pork ham could be
processed as instantly processed meat products suitable for the
health-interested consumers.



(4)

(5)

(6)

Instead of pork loin or ham parts, economic and high valued,

instantly processed meat products could be made from the
low-valued pork foreleg parts by using the restructuring
technology.

These 2 restructured pork products have no nitrite or
preservative, therefore they could satisfy the consumers.

To reduce nitrite level i1s suggested that the following
conditions should be add simultaneously.
D Nitrite level : minimum 87ppm
@ Natural or microbial colorant : Monascus pigment, paprica,
or cochineal 500, 400, or
300ppm, respectively
® Natural or microbial preservatives : antimicrobial culture
concentrate from
Monascus strain,
DF-100, or CFSE
500, 400 or 300 ppm
respectively

_10_
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O ¥z

O #HFE:
O xx:

g3t $4,0%,Fde Bt

. 492 boiling# %7] boiling 2& &7t Ut}

D Fcasing®] A+ I E boiling, E714dcasing®] % $
+ Smoke housel A 7] boiling(& & A)

Bzharo] g Yz} showerol 23 Wzt 23 {71 ok
3 S¥F WA A &4 Yz
casingHg 7| X § AFo2A &3t 71587HE checkdttt.
plastic filmol] ¥# 3o},

~ 29 -



O ZA: HFAF 4, 9FE checkdoh
O %3} : #&BOX T+ plastic crated] ¥o] dg42 £33}
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Gh 53 1 &5 Foig EFAA gA] Hdarithe FYPsn FAdA

th 8% : AZEE AHZ ol L2y AFETE ZEA HAY ¢
olW-E AMR-8ted ofAFTH FolM TAF Wb ojdoe] Y %
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AAYRAZEFAFA) — ¥ > IF
@) vighy] © &8 3% =}(10kg),Salt(1.89),Ascorbate(0.15),21 A4+ (0.1),MSG
(0.2),42(0.8),81 5 3-(0.04), F H(0.03), & A 4(0.2), ¥ 5-(1.8ke)
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@ vigy] - E554(10ke), A 2(1.8%),Ascorbate(0.15),81 2+F (0.27),MS
G(0.06)4 8(0.7),F 234 5(0.2),%8 5 (1.8kg)
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0.06), 480.7).F¢ F245(0.2),FA4(0.2),845(1.8kg)
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@ B4 ARSAY > GA(FAAD > A (@D — ¥ -
X3
SRR
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POz S8 FA Yol DA NL W LEAE,

b v E/FA(10kg), 2 (1.8%),Ascorbate(0.18),1 A2 (0.27), 44
A A (1) AEH05),F 83 2(0.2),9 5 (1.5kg)
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o2 M SR R Po] YF
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2) 54 HHHIF
53 HA Y s45E 9Y2dE %S QA F EA AE.

(3) Zd] whul
-5 A9 2 E YRR e EAF EAJS AFE
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AAFF(0.3),8H il F F A 2.(1),3EF(6),F A 4(0.3), 8 4-(1.6kg)
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MSG(0.1%) MSG(0.1%)
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o} & 4+ (0.02%) o} 2 4+ 4 (0.009%)
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23171 %(0.2%) ¥ 317)84(0.2%)
FAH(0.1%)
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Gh FE2 FAA A A - A2 T 657 03~4A%

(4) gx e widy] - E% (A Ee F4) 10Kg 71E.

4% 0.6%, MSG 0.1%, ¥£3 05%, vt= 0.1%, ¥ 0.1%,
A7 0.1%, % 5%, ER 01%, 1533 1.0%, ¥ 4Kg

G4 ATY W

1) AFY 8 : 719 AFAH P 715 2 CelluloseE @713
A7 B 7153 E A3 SAE

@ ALEH A9 A7t R TAAE AYR b5 2AL Whee £
$AE 7154 B3

() HEER 2 GAR g
oh 4ES FH) - €49 AN TE FA
th UES Y - Foe AY L A2 A7
© YES ¥4 - YYD YRKES £4719 Pho] Zplated ol &3}
o 24
@ 4ES EF - TEAE AR YU B
© EFY UES 3T - $o4 A29=A0Y o4
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th 23" 58S X9 - Fx 657 030F
T 65" 030,
3 25 95°QUHR2E75°C

¢h A7 F Ay - 0~4"Coll A g
eh A F x3

4) FAE Wi - EF (A =& FA) 10Kg 71E4.
(71E9 2238 FAg i 7Is4Ed AT A A9

AF 1.0%, 449 03%, 4227154 E3F) 0.3%, MSG 0.1%,
HEFRIC 0.019%, 31713 03%, ubE 0.1%, 43 0.1%, 44 0.1%

o X AzA ZAAH

(1) 57 5 Tmm F AT A&
SmmZt AlZH o2y d@EH oY FA vEd.

2) HEE 23} - SASES vlmA] Fo] G Hol 3UE.
(3 B3 AA: 217 S¥E= g8 5 A9 WA BF.
KO AQE - Gxlde] FAF A Ak AU E AR e WA AH
AN HEF)S Z3lsln EFHE AAHSIE wete] mH .

(4) APAeN(TYE) © Casinge WAL o &3F 24,

(5) At : FAlole] Holst SmmX5mm e 7F B,

4 29 393 ZHSAE “292" 3 $U2Y ZHLAE oY v LZA}



7t 5433 AT T

1) 242 : AARE PFAA F4H $4ke] 9-13
2 AR - "2 =5 2 UHE, 7%, £
(3 4% : B5&
(4) TR oA 19,8239, diA] : ,139Y
) BATY 1 6h =5 0 20005/¢€ (BA 15009 F =F)
W 71 ¢ T2E(H-EK46E/Y, 5713 F268/Y)
(A 7% 108 F&, 36€ U, 713 F 7€ 7H3)

6) E¢+& §71859 534

) &7 EKUNE AR
¢ AES FZA wiA
& T4 BEICHEA)uA)
€h A=A Al
(n AEE FH
54 A 3 k]
L 12 - AAFTAHE,TAYGHE, =0l F g
wolAF - oA
A8 7bEERF | - 5%
TH2EF - AP ERNY
EFZH2Y8F | - AI3VQ 22T, BEY
aAAs | T ERE2AAMAG2A 2T T 2,
« FA D7) OCRAZAA A
(8 F&71%

54&L 4FFAHAME 57188 042 #AH}T AN, AF
de 1542 71EAFIHY apdste Hiy Ao, 499 oL




(9)

2 0¥ 75712E A%

&9 HNZAHEAA

eh 71E b AERS] AFQ(FLEA TS FA, TES)E )FALY, &
B zte] F7EE AT A AHRE3} AF 1t A% Avlg o
F3loll oy Fol AUS.

W o2 dsteq Z7le FEVITE 15¢ HAsS}A AAFE AR
U, B Fe] Arle HERILAHIZ A 48 Fo]7) H8d /5
718-& 202 dFst wuist s

& AFY FFEE 7IE S7HEAEH U A2 AFPUAE 2
qov, ALHA AF dFstel =Fg stn glon, dyude 3
12 B9&9 2uz A4S At EY FEE T UL

€ SHTLE P8tz Ye F9ELS FHY == & KA
Ae 71E A2 FEFAG ot F2 A 2u|Rel A 89 o
DX E E-FAITIT gleng old diF B3NUF Pz} sjddo] W
sto, 3 ZES AF Aol QlojA o)z Fdo] WP
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U 949 SAA=x

SAHE VAR

g o v T anzessa’ | auzes wAsEEd
A7 1994. 4 1995. 5
2E7 ® 5}o) g zea
P E4AZ%1TE FEAZSNTE
SAES PYRAFHERLE | PERAPHEIRS
Bo7ld | ¢% B 482 Wi | ¢4 % Agez 2
FER 2 FHAZ
Yo A :‘-"")‘ an o ’ﬂ'
ol | @old FAAZ wol Helol
8 #-6% 4 #-9%
L 2NAF - 3% L ZAAF - 5%
}_ x L=
EATTH A AF - 23 SRR - 13
BRE - 23 BRE - 12
FYAHES | Z4FE L EHANNT | HEUAZ AAE AL
55718 Jerwes oeiges iU 63
T o —
A=Y 2 FEHRY S
- $E7g0l 212 WA
-¥3E digEe 2| FF39 Aoz AF A
22 EAA
A2AE |- FMAZRAE FRRF |- s A5 23 ge
e nEaATRA 1A | en Ao B E
Agold g | pEe
£% Aoz AFR
- EAAZBAAN FER |- ASAY FRE Foo 7)
wawg | MBS A8 A9 | & SAE A0y ¥
- AFANE B@ WM | o 79
$74 A&HY AEAY
px zy  [TON2% SEAZZ wada e FHEAY A
AN zm_u Al e BEIH FE R 2 22 4983
¢ 2 4Ee A1e 2 Bl YR B




=
A1 A udzRe &8s A Al
1 27] #3812 H7td AE A7H SAF A

&, A4 2 7A2% SA9 F5FRY 1B AW, AUHA T 289

AEgHos Hx27] ¥ AZE ham¥ 99 AP A ZS(whole intact
muscle)E ol @A oy, AFAH FAFAME HLE Z79 28 TFF
A BEE Z{E ol8T F 3o AWAS 2A ¥E £ e ¥ oy,
AFe) A7k FAEREd 2ol st AT AR, F =
T AF dFPate] tsdttt. 2y AT AHARIAE MxA B 5
8 23H7be S4& WAATIZ, F7I% AFA A SoigA =
},

N

oo

o

2, 239 A5EL FEAANE FA A 29 239 £EL
2t dia, §AEe) FAANE don LTSNS RGHFE 20| 2
23d, 2 APlHE 271982 Bkl £ $2L UE AT
HEAE Aol A B¢ Y AFYSATAN 2059 WU
29 sh4 AXRAE BF o)
gotel AQATLY) AT SAFTNLE AEHAT

>*¥

2
Lok
oL
o
it
o
2
-4
oX
>
N
)
d
o
¥
o
)

O ER

HR 2 AA] FHEE H2 F, A=3 AWy AAzAL AA} 2§
E2 12cm3A 79 kidney plate® o] &3t 243 & ML g 4709 12
(Z+ 3§ 10Kg ooz U¥A -20TaA 242 5 W5 AT} 2Kg
o] 43 ham& & 2Kgo ¥4, 3% £ F(NaCl), 02% <2149 (Sodium
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tripolyphosphate)2 41014 Waring Blenderol X 287 #3 &9
Z1H53ES E8% 3, B35 4709 a5 1AFEY 2I7IRIFEQ, 3,
6 =& 10%)8 &z Hrlstod 4TAA 1083 Meat mixerdl Al EFHAIH
o

£ ¥ SEHAAN FE2dE 99 FE2ES Foluo AFslx, 1083
Al E£A1Z H, fibrous casing(&7 10cm)& AH&3ld S8 70C
o] AR =g8¥ w7z ZtEXeg F A2dM Wz YAzl

¥ AR
Y. 23}

7] F3E9 HIFEol 0%NA 6%2 F7tdedl wat AT+4{e pH,
7l FE2EF 9484 9EY FEAo] FAANG(E 1 F=F)

7] e Ao AT SAFY FHo vAE S B 264 B
Tutet 2ok F3HEY HiteEEol 3% 6%E FUME W, AFAEEY 4
Arg, 2F344 2 2 (Texture)o] F7Hed oy &4, gFAd, o &
PG Eol e o7 IS JEA 4gi.

>

E1l #F3E9 Hr7t A7 SS pHeE @d FEA vlA= 4%

0% 3% 6% 10%6

pH 5.62° 5.72° 5.86° 5.92°
17132 8 (ng/crl) 154° 246° 3B 40.1°
d_4 902 F24(%) 6.2° 7.3 86 8.8°

bz e vASFAE Aol US(P<0.05)

_52...



B2 e A AFAEREY F2 viAE 9%

0% 3% 6% 10%
A a8(%) 59.8° 62.0° 63.4° 60.5°
A4 (Kg) 265 2.76° 297 2.95°
A5 A
Color 49 4.7 49 48
Juiciness 4.3 45 45 45
Flavor 50 52 52 51
Texture 45° 46° 5.0° 4.9
A E
T 60.2 60.4 59.7 595
Rk 345 340 34.6 344
A uf 38 4.1 39 42
¥ 1.5 1.5 1.8 19

*6=713 urE A o, oFAd, Fol, 237
1= 7}& | ul2bzalgl 9].‘..} E}ZM R8s

o

, 237,

¢ g Fatole]l N2 g HaIate Fodol U-S(P<0.05)

o 29}
2 AgdA 23¢ Zriste A 3% 288 RdE UF
TAESHY AxA 47HA FEQ, 3, 6 B 10%)e2 H

L

o

b 23, 6%

FE9 n7|f3Ee]l Hotd ATFHESYES pH, 984 @9d F
¢

A5g, ARY L 2A] FAse] 4GFE AT

AL BAI F AUHAFTFE 018%). 23y 7154
ASEAS 2ds7] A% AskAle a3 FHo]l ff BRZ A

SAE9



At

2. Aol H7te AE ATFEASAF NS

1A AN vdER9d HAY AAFHE B8t L399 H7HA,

3% £25< TH3

rle

1715380 6% FFELZ HUME AFAHAESSHAA
guld F24, AUTE, 2R L 2P0 FUst ALFE(0.18%4
) AFHEKAFY Ax 7heAol A=HAY 28y 713 £ B#FS
o] AIEAE BA37] A 22 Fell e A Fag A FAAQA Q
dde #oh ALEFFEN0.18%2F) ATAH HARNZY] SAZF nHE

Qe FHHDA AT

oXx

7t g 2wy

F7HEAFAA d8 AHgHR e JAdez A E(Sodium acid
pyrophosphate, SAPP; pH 4.2), $/4<UJ4t¥9(Sodium hexametaphosphate,
SHMP; pH 7.2)3 <7114 Q49 (Sodium tripolyphosphate, STPP; pH
9.8) 3FFE 03% =22 st AFANALY] SAFA Hlsld EF
HAFe] dfFAFSAAG HF SAFY FHAEAH A dFgFE =48
o, ALFFEL AFAAALY] SAEA 7P AP QAE S AAFstn
2t ot

AAE A=A AARAE 22T F A= AW AAzAE AA
.if} ZE5ELS 1.2cm 2739 kidney plate® 438t -20ColA 2A13¢ ¥ %
AR EEE 470 28 6% 735200 S 200gW ol 3%EF L
f3t 4% 23 03%<9 SAPP, SHMP, STPPE z+z} d7tsted 4Tl A
08T A dxz+E 6% F3ET ksl Az EF F
Aol ol T8t -20CoH A 4A1ZF WFEI, Al -4TAA 1412 &3}



ARG g3t" 72 &3E 05mFAE slicingd & EJdAA 60CoHA 6
A|Zb A3 F JAF3EZSA 20T AFstHEA FAAER ALEstAT

AQAE e HIF AFAHA 7] 2o FAEAN vxE d¢e 3%
2o dadel Hrte AFASY pHE HMAZed, AEAASAEQY
SAPPE pHE ZAAIY v FAJIAHER! SHMPY ¢z ey QA
STPPY H7te ATAEEY pHE FHo2 F/AIZAY A F
% SAPPA e Tl Hl&|A, SHMPY STPPA g FollA A7AK9 o
dlde] &40 FYHoz Frstd ey, AF SEAFY AAFEH
AAARE F71st o a8y QIAd Y Hrle AFHSEZAFTY F&, o
N, A H AL E ol F¥ IFE vXA IR

ANAA Y H77F 20Tl AN 45 AF T AFAHSEY A Yitaxol vl
ANe 9L Figld 2o ATFAHEEY A9t == TBA(thiobarbituric
acid) TAZ EAHA=H dfz2Tol vlsfA A AQitd HeEF 25 337
ol 2A w2 TBAFAE Yebdo] Aadsieol A xzE Jeluidel.
AA 2 FFAA s 3= SAPP>STPP> SHMPY &0t
AL H7H7F 20CTAA 4F 7 Ao AFGFE] Fo|PEFo o
e Y Fig2d 2ok AFAEEEY FUAESFE 2T vtz
2 A QA M T BF ATl AAAFE FHIt Frtse
B3-S Jetdo] F7tE Qibdel FHo FAQ UAEY JAEHE
A &L Aoz veiygt. A AFFAAME SAPPA 7t SHMPY
STPPA 2] Foll HlajA A 22 FUAESFE Yetfioy, dgE xgg
5 Ui gk a8y dAH oz A 4Fo|F e FuldEFE

10/gelst8 Uehlo} S 4He 202 ARHY,

S
Lo
rO
>



B3 QAEY HUpt AFAAA Y] FE9] FEASEAHA vAE 9%

HzT SAPP SHMP STPP
pH 5.75° 5.66° 5.90° 6.07°
d&d vl FE29(%) 5.2° 5.4° 6.3 6.7°
B &(%) 427 435° 47.1° 48.1°
224 (Kg) 2.49° 243 254 2.79°
Ak (%)

FE 53.4 53.8 535 54,4
| 36.2 356 36.1 35.2
2] 85 8.0 8.2 8.0
3% 19 2.5 24 25

TYEFe A9 FEVE UnA JAd #vtre 44 03% s
e R T Alold] METE BRI froddel A& (P<0.05).

. 89

AT ATFAHARY] SEAF SAPP, SHMP$ STPP 4+

g 03% FT2o2 H/ A3, SAPPAE T ¥4 SHMPY STPPA
gFdME TS pH 984 @AY F24E F7HA, /T A

o O
T
20CoA 453 AA7F X94akst A g3 = SAPP>STPP>SHMP

ol Al AT BF uAyE9 MHAde olFH dFE JElUA &t
t}. olAe] AN 439 HJFES ¥F7] 8 nrIFES HkE
o AzF ALFFEFEA018% 4F) AFAARNT7] FEAFA 03%FF

o] ¢7teld AAAASTPPIY Hrte 4289 HAZ A% 7134 2 7%
Ho] ZARAE BRIAXNA AL24Fe AFAAALY] SEAT A
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7bs 23

o

2442 F 3l

tjo
»Y
o
fu
uz)
g
i)
32
L

A2 - 7N AHEFD Hrbo g T EAH 9 #

ol
|

3 Tt

ZIsdedL BG4 F 7134 ool QAN BAZAHN 5] JFL e
BARA HALANZRE dojxz Ao AEQGAN 2 ojgAo] s A=
Hu e AAelt 12 43 /9] 715 SRS Adstd SAE HA bE
540 vlAle %S TEstd 483 M54 Ao, o Yolrt SAF

A9 A FrhrEe 2AsaA S

Add 7158829 B4
Cellulose ; T}2F< cellulosexs Aol dfF 24 FuolA cholesterolE A 3}A]7)
o, 2L AN E T d2EHA} de Aoz A U
Lysozyme ; Al&9 d¥lo 2 Re] gNA dojxe FFELEAN 2Tl 7l
A g AFEFA a7 Ade Ao gA o
Gum ; B39 dFo2x By FitAAgo] Holu o AFo Hit
ol glod, Aol HFBEIA} FrE o&AHFTA EFH} e
Ao 2 elx sk
A4 Extract ; AHWY 2] AEF AIEJILS QAP EAZ LA ded
dH7is5 € A2 EY g7}7 glo] o7 AFo) HIAE
g3 it

1. Ag ¢ 9y

e

sh 2o} dtel £$1( Boston shoulder, picnic)E AW E&FoA] AlA g A
BHE 7Sty 22E 3 A3 APz AAgzHL AAG 2
1.2em# 73 9] Kidney plateE o] &3l 243 & a e 5 5/l9 180
WHA -20TollA 2412 <% BEAATD HATE S/HE s E4HQA A

ruln
o

tu

_5’7_



FMxz=F)d e 25% 287 0.3%2] STPP(Sodium tripolyphosphate)& 3 7}
st 2, 2 9 JUrA 471 HIFdle 05% cellulose, 05% gum, 0.1%
lysozyme, 0.5% Q4 extract® &4z H7lstdoh YEE A8 Zzbe Hot
AE H713lY 4TCoA 587 SE7](meat mixer)o|lA EFA|Z & pHY}
S99 E FE2A4E 98 A8E AFHstm, 9A 583 EZAR H, fibrous
casing(#]7 10cm)& At§3td F3etx 80CE A} FALAA 34 &
St Zrd AT AFUEY 227 70T =23td 32% YgdAd 20
CT7HA B2 F 4Co ¥3sAh 1242 33F AFAHESYL lemTA
28 % AR 4TAA AFstEA FAMNER AHEsIA T

2. 2%

T vind = 71592 Frte ATHS9 pHe g84 943
o] FEAdt olFd AL vXNA FRHIE4 A=R). 28U 05% FF2
cellulose®t gum9 H7le AFAAE] 84 d¥ax ML F7HA A=
dEE YUy 793 Aole g

NedEAY HA AFAE AT FASAA uAE 9Fe F5404
HE v} 29 diz39 vmsiy 05%5FF 9 cellulose®t gums] A7te
AT FAFY e, 2RA4 € 23RS FAAAG. 234 01% F
F9 lysozymed7te E2T9 FAIG A JeEld w6, 05% F£&°
A extractd] H7te ATH FAFY FAE4HE AsAA Y do43 2
F}E YetiAH. 7154 2ol H7HE Model typed A FAEES 2 A
< Fig. 304 B & upe} 2o

o

F4. 715439 H7t AT 59 pHe 9ld F&A40 v 9

e+
=T+ Cellulose Gum Lysozyme 14
pH 5.77 5.83 5.75 585 5.75
84 9l F2X(%) 75 8.0 7.9 74 7.3




1.2 p
1 b —0——65nlrol
—a—SAPP
e —a—SHMP
o
8 —6 STPP
T 08 F
@
©
>
£
]
o
9
o 06 F
]
£
o
E
K
504 F
>
<
[00]
[ .
0.2 ;
0 A 1
0 i 2

Storage time(week)

Fig.1. Effect of phosphate addition on TBA values of restructured pork jerky duting al 20°C
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Total microbial count(loge/g)

" |—e—Control
—a—SAPP
—a— SHMP
—#—STPP

Storage time{week)

Fig.2. Etfec! of phosphate addition on total microbial counts of restructured pork jerky during at 20%¢c
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#S5. 715 EREY A AFAAE FHA X E I

A2 T

HZ=F  Cellulose  Gum Lysozyme <4t

A (%) 70.0° 718 72.5° 70.5° 69.2°
A2 A (kg) 2.7 29° 3.0° 2.8 2.4°
A5 A AP
Color 47 45° 4.7 5.0¢ 4.0°
Juiciness 45° 49° 49° 4.7 40°
Flavor 50 4.9 50 50 49
Texture 45° 5.0¢ 5.1¢ 45° 3.5°

6=7b3 v AE AW, FA, Fo
1=7h3 2w 9@, 984, 0, 237

bed 23] 7 Atolo] M2 G olgFaE Sl Y& (P<0.05)

-

Fig. 3. 7154 €278 AF4YE SAF
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3. 8¢9

E A 7|TAZTEZ ALE cellulose, gum, lysozymed <14t extractd]
2717 AT EAFS pH, @98F 24 2 FAEA vXe IS FE5A
0. 4F 9 715AHER H7te AT S pHe 984 @AY FEAo = ofF
d dE2 AR S AFHAEAFY FESEAHAE A4t extract7t 7 ot
3 Z3E YR, lysozymed 7T E dAEZTF 9 FAE 232 el o
ey 05%FE9 cellulose®t gume] H7te AFHAAEF] ABirg, 224 9
ZAZE FEANA PG S5 2AE YElo SAFANAY o] & stsAde] 7}
F 2 Aoz ARIHUY. g5 HBAAME cellulosedt gume] FFE 717t A
TAEAFY T2 2 AR vA= IS ZABIY §AF HH HseE
< WA A

A 38 7154 =22 Astd FAAx SAF N

1AM AFAEAFTA H7b AZE 4F9 7154 E 2 (cellulose, gum,
lysozyme®} 14t extract)3 cellulose®} gumeo] A FAZFA|F 2] o]§ 7l5A0]
712 & Aoz AGEHUY. Cellulosest gume 2ol A f-(dietary fiber)oll 2 &}
o HEAY FAHEZZA AR el ¥ 4£3&S YeUT, 53] ¥ BF
g4 2 HAAS7IY A2 A AW dIGEF T2 2 SZEEET A

A2eFEY ATESAZA HAAEE cellulosed] HH HNEEFEHR FAEA b
F, 3222 242e ALesEd ATFESd AHE gumd HFH His

A4 PAE e PP AT

2
fr
W of

1. Cellulose?t H71d SXAZX AFA4 A7 7Y

_62_



hoAE 2 9y

AR Z=A S AT doe] B98 B2 T 285EE 243 5749
A2 YA -20TdA 241 EF3AAGY. W¥sd 4] 28 15%
A25F 03%9 42 ANL(STPP)H 45F9 cellulose(0, 1, 3, &+
5%)F 24zt H7tstd 4ToAA 2083 E8F F Aol stz &4
Ao AFE T70C7HA 33X ZHEA AT d2Fe &8 25%
PAE 03%HE Hrlstq & A7 S9stA A3t g Az
d ATAEL WA IAANAA FA lenFAZ slicing®d & AF
Aot AT AFeHEA FAMERZ AR ALEE  celluloses
microcrystalline cellulose(FMC Co.)at}.

it

ol

SHFE !

Cellulosed] 717} A7A sHA71¢S) FAEA vxe= JFL #6
ofA B uie} 2o g2+ B2 A cellulosed H7teE ATAH =5
#o] pHet 984 dde FE24 L IuHEole olFd 4FE oA
2 g 22U 1% FEY cellulose H7be AFAR BAFLES F
ZMNReH, AFY AFANE 5% H/MFRT Srhstdn, ETFe f4
& AHRE YA

Cellulosed] H7lsEd @& AFHE=SE] AR vjAzzg F
AP 28 ¥ 7 (Scanning  electron microscope)S £33 ¥l w3 A= Fig.
44 B uiet 2o 2+ du]7 AlRolA suR e Huje(x70)8 #
G Ao, 4= Ll &(XT70002 #43 Aol

HEzTFEZ 25% 283 03% STPPE #3d AFH=SYAAE
(Fig4A) ¥ S3 Ato]e] AZR o] Hao] AH3IA o]Folx F 3o
Aol BojA &3 glow, Fuid RN Ayt AA uj$ 223
guldzAs dA FEE Hidel FAHS AND 15%42F, 0.3%
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STPPS 0% 1% celluloseE 73 AT =S =(Fig. 4Bs} 40),
HET 9} FASHA F &3 Ato]le] A7 F-Hol Haol SHSIA ol F
oA glon, AFLe] ZA w9 XNLs adwlldz o] YA Wl FT
o] ®olx gt 2} 15% 4T, 03% STPPS} 3%4 5% celluloseS
e AFHESEAM=(Fig. 4D} 4E) 7 &3} Alol9] AR 9o
Ztol @S o] Folx A Rt ¥l FTto] Boly, o]E g Apzle)
Me dlidzdo] FA4x LEHoIY ol A-n s
Cellulose®] 77t 4TolA 2143 74T AFAAA 7 de 2
AW =(TBAFANSG FojdE e vXe 4 Figbst 694 BE ul
st 2o Cellulosed] F7te H7b¢Ed @A ATFHESEY A4
ot FojPEFile ofFd FFE VXA Ykon, 21Uy Y37
2T APAAES FulYEFE AAHY FEL FARALH, =27
€ Aol WEblA gttt

E6. Cellulose®] H7}7F A4 A n71ge FASAF vXe 9.

Cellulose #7}4+&"

5 0% 1% 3% 5%
pH- 5.99 5.93 6.02 5.99 5.97
484 dd FE54(%) 241 239 245 24.2 246
Ay aba=8(%) 86.4° 85.6° 89.3° 86.4° 86.1°
2343 (Kg) 9.1* 8.4° 9.3a 8.9% 85%
A9k F(%)
¥ 71.0 71.0 70.9 70.2 70.6
g B 205 204 206 20.7 199
ks 6.6 6.8 6.9 6.3 65

TOETE 4£F 25%, ANY 03% WA e HeTE 23 15%, 4
03% 5Y; A8 9 cellulose® microcrystalline cellulose$l.

¢ AT Aloldl MzTE WAFAE FoA 0] AL(P<0.05)



Fig. 4. Scanning electron microscope(SEM) micrograph of cellulose-added
restrutured pork ham. Bottom part of micrograph was taken atX70
and top part was taken at X700.

(4A) Control(2.5% salt); (4B) 1.5% salt, 0% cellulose; (4C) 1.5% salt, 1% cellulose;

_65_



(4D) 15% salt, 3% cellulose; (4E) 1.5% salt, 5% cellulose.
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TBA(mg malonaldehyde/1,000g)

0.20 ¢

0.18 —e— Conventionai
—&—(0%cellulose |
—a—1%cellulose !
- 3%cellulose
% 5%cellulose

0.16 |

0.14

0.12

0.10

0.08

0.08

0.04

0.02

0.00 ~ : :

Storage time(day)

Fig.5. Effect of celiulose on TBA values of restructured pork ham during cold storage

14

21
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Total microbial count{log,s/g)

—e— Conventional
~&—(0% cellulose
—a— 1% cellulose
~¥— 3% cellulose
- 5% cellulose

A

4

Fig. 6. Effect of cellulose on lotal microbial counts testructured pork ham during cold storage

3

Storage time(day)

7

14

21
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o g9}

Cellulose®] H7te AFAAA L7189 pHe F8A4 diide F54 ¢
YRR olFd IFE Fken, 1% 59 cellulose@ 7t
AT Adresd FAez FHAAHLY, AFe ARMHE Q2T
gt FARIA T ol @ AFEY vlMFERE FAMAEU A oc2E 3HF
At I 9 cellulose@ 7t 2143 4CTAHR7IFE ATZR A ity
Eot Fuldesd obF YW FFS vXA ok o) Ao 1%EE
3% 9 cellulose?t E71d AFHAESELE 7154 ER #3td S44)
Z SAFLE MErbsAde] Ed5A

2. Gumo] H7td S4Azx AFEshA R g AL

7h A 2 U

HAAEA ] AT g #9488 L2 F 28558 243o 579 2
FL2 UHAM -20ToA 223 WEARAT ¥EE 4708 2§ 15% &
3% 03%9] 2L AME(STPP)H 45FY gum(0, 1, 3 £ 5%)&
Zh A7hske] 4CAlM 208 EFE F Al F2sn FALAAM AR
SE7H 0T =28 9712 A% $¢ 7tEAEAY. dxFe 23
25%% AA4E 03%TE H7bsty o 7ok FLdsA HesAd. st
dxeld AFHELE W5l ¥AAD F FA IemFAZ slicing® ¥
AEEZet] 4Tl AAtEN FAAEZ AHEstATh A14" gume

N

guar gum(Sigma Chemical Co.)o| 1t}

SREE
Gumel #7k7k AT4 AAn B FASAe) vIAE FFL FTIM
& w2k a7 el gumel WA ATFASe pHS} FEA
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9y FEAelE okTd FPL UAA @Yth 2 9 1% FEe
gum A7 0% FF HAd AFHESE) ANFEE Fel¥oz 3
ANRom, dxEFol HHAE fAE AASES Yehhot ATHES

B9 AHAolE gum BT BF Bzl vla) S92 gtk 2 9
gum H7be AFHESUES) £, w9 @ AW 4ol oy A%

& YehliA Fgow, dxTFes FAE 23S Jeldidd

Gumé] FH7leEd mE ATFHAE5Ee] AR oAz S FAAA
& 1) 7 (Scanning electron microscope)S £3] B]w3 A3}E Fig. 7904 B
T ubst 2o

WE2FEAN 25% 287 03% STPPE 73 AT ESH(Fig. TA)NA
T F &3 Alole] AT HIol gAEA o|FolH Fho] A Hol
2 Fa e, Gig FodME A Fo ZA v XU gz
o A SEF AFe] FAHY AU 15% AT, 03% STPPe 0%4h
1% gume& 73 AFAHESY(Fig. 7B 70T hExF4 GASHA
F 53 Aol A7 F ool HFHo] HFHE oFolH glon, HFztd
A XL d¥F xZo] FAH ¥l Fho] FAHA It aY &
¥ 15%, STPP 03% 3%4 5% gum$ FH T AT ESE(Fig. D%
TE) M e F &3 Alole] AR o Hato] 43| o] Fojx|x] Rt W1
7o) Bojn o]lZ U ANME A z32e] Mo e AMD

Gume] #H7b7} 21d3be] WRAZS ATFAHESE] ALAHAZ(TBA +
)% FrlAET vAE 4FLS Fig. 8% 9oA BE vt} 2o Gum9
H7be HolEEd dAe ARVIRF ATH E5¥ AWddHEe F
vjAEd & S uAA dgken, AF A7 2AA AAAHA FE
< FASALH, x4 & 2olE YehlA &gt
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FAS Aol vAE 93

% 7. Gum8 #E717F AFAH R 27

Gum A7VFF°

By 0% 1% 3% 5%

pH 6.01 6.04 6.02 2.99 6.00

&4 ¢ud FEH (%) 222 21.8 22.7 22.5 22.1
B E(%) 84.5% 835 85.1° 82.7° 83.1°
2374 (Kg) 8.1° 7.2° 79° 7.1° 7.2°

LR 2 (%)

T 70.8 70.4 70.9 71.1 70.6
Lk 20.8 209 21.1 20.5 21.0
A v 5.9 6.1 6.3 5.8 6.2

A}l

THETE 2F 25%, A 03% ; UHA 40 A Te £F 15%, JA4E

03% &Y ; AHEE gum< guar gum%.
P YT Aol M2 e oIl FAE FodHe] UL (P<0.05).
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Fig. 7. SEM micrograph of gum-added restructured pork ham.
(7A) Control(2.5% salt); (7B) 1.5% salt, 0% gum; (7C) 1.5% salt, 1% gum;

883
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(7D) 1.5% salt, 3% gum; (7E) 1.5% salt, 5% gum.
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TBA(mg malonaldehyde/1,000g)

0.12 -

0.10 |

0.08 |

0.06

0.04 ¥

0.02

1 L

0.00

o ———— —

1 3 7
Storage time(day)

Fig.8. Effect of gum on TBA values of restructured pork ham during cold storage

14

21

—e—Conventional |
——-0% Gum |
—1% Gum i
=3¢ 3% Gum i
——5% Gum i
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Total microbial counts(Log;o/g )

7 r —e— Conventional
—-0% Gum
——1% Gum
6 3% Gum
—»—5% Gum

14

o

-
[
~

Storage time(day)

Fig. 9. Effect of gum on total microbial counts of restructured pork ham during cold storage

21
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Gumel H7b= A4 A 27 pHe F&4 @z 54 ¢ 9

b Eelle olFd 4%E vAA &%t 23U 1% FES gum Hlbe

o] AFAHE dizF e FASHA St ol AFE vy
TEE FAAAErFcE SUHUY. 2 9 gume] HZME 21499 4T
AR7105 AFAEE AU = FojPEso] ofFd JEF¥L v
@kt ol del AHolM 19 +F9 gumol HIME AFHESEL 7154
0] 28 FHAZ SAFLE MLrbsdel e A2z AsHAT

&
2
o

B

A

A4d Az &9 R AEF

. 7154 EE Bt AT AHAnCIRY FHHEE &Y

7154 €22 A2E cellulose®t gume] H7tFEE APANA cellulose 25
F(1%9 3%)% gum 157E(1%)0] AAZRFELRE wodEo] dAFoz A
zste A7 AHADZIRe] FASHATS AAHEd vA e dFE FHER
2 2 AEgE AAsd

7h s 2wy

HAje] gvie] R MM FHZ FYSE 22 F A= A9y
AAzAE AAT 25ES 1.2cm3 A 9 Kidney plateE o] &35l B 43
F 2 Aded a8 28(&H 2FL 3ked)oer YHA -20TAHA 2

X FEANAG. HeETFE B s BAAEA AFdE 25% 2F=
0.3%9] STPP(sodium tripolyphosphate)& #7zletx, 19 Uw = 37044

i

Al
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TFol & 15%2 &7, 03%2] STPPS 2714 &9 cellulose(l, 3%)9 17}
A &9 gum(1%)E Arrstgnt. olw) A8 3 cellulose microcrystallin
e cellulose(FMC Comp. )82 gum < guar gum(Sigma Chemical Co.)o}d
oo W5d aMe) 28 #5848 &7, STPP, cellulose®} gum$ Zzk H 7t
3t 4Col A 583 Meat mixerdl A EZA17 ¥, 1% A S (All spice,
Raps Co)& #7lsto 523 oAl £&AIZ H, fibrous casing(A 7% 10cm)
& ARl FX8 3 0CE 2AHT FAAHAA 32 B 7HE A3 A
o AFURY 227t 70T =gty 5225 WaoA 20C7AA ¥4§
F 4o ¥Astgch 12A% 3 F ATH4ESEE IlemFAZ AF, A
FEZE 4TCo] WA AAN FAAMEEZ ALY 7 Hedz RES
A A8t

. A

Cellulose®} gum®l +&¥ 77t AT E5¥ES pH, R, 984
W AdFE D IR R viXe 9 HBA RE uiet 2o B
AHA AEF(HET)F vl A cellulose 1%, 3%, gum 1% F7ls A+
A&e pHe d8Adawdy FEAoE oY 9IS vxx Fct
B E BAHA AEFY vlZsiA cellulose 1%, 3% HE7M77F &
gHoZ2 %oy gum 1% H7bFe FAHG BAFEE BAAHA A
Foll &l cellulose 1% A7F77F Aoz Eghou UmA cellulose
3%, gum 1% H7FFE 843 AFE vsiA Estth 1 9 cellulosest
gum® F&H Hrte ATAH =5¥EEY FE, ¢9E £ AYAH L9
olFd FFE UeliA Fhow FEHY AFAE FAIS 2AE e
WA

Cellulose®} gume F5¥ H717} AFAH ES A5 EA vlA
FYE HoM RE wiet 2o FAAHA AFH vl cellulose 1%,
3% A7t AT ESPAE g¥ Y KA o] FASIA Y gum 1%

O

O

rr

3y

_Jlm
e

rd
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HATE we g0 E4HQ AFol vls) AL RG GEFANNE 5

24 AMEFo) HE cellulose 3%, gum 1% F7lTE BRI,

cellulose 1% H7l7e 23U AFH fFASIAT 2273 94 gFA
M xE T4 AT 88 cellulose 3%, gum 1% A7lFE AR

o] "ol o cellulose 1% H7t+Fv T4AEL AFFS FASHEY. A
3xE BAAA AEF cellulose 1% H7HT7F FAS ARE Y
B %, cellulose 3%} gum 1% H7PE 2& #3118 Jehlo A
o] B55Ado] Mzd A2E AAHJUY.
Cellulose®} gume] F&F¥ H7l AT+ =59 AxQ7 vlwes F10
A R uke} #Zrh
Cellulose®} gume] &4 HJ7ld AFAH =5FL £ gy v e
AARAE AHE3Y Az, dz2TFE AFHA A=Y ot
AR 5% AsUes Az Celluloset gume] +&d H7td
ATFE ES5PY A=At A cellulose 1% H7HF7F 7 @3, gum
1% A7} 79 AzL7H7F 7H #=:8kth o] = cellulosed] ¥]8) gume] @7}
7t ¥7] W&ot 79} v ZHRA cellulose 1% H7F77F A=+ 9
AzA7ERG Yol FAAHol Ae A2 YUEIRTH4,7439 vs 51519).
EY A% T2 kgF BHVBIIE 59508902 ¥ o cellulose 197}
A7td AT =8¢ Aoidrbe 55009 U2 HAANAE AyHo] g
< Ao2 YEyg
Cellulose®} gumel F&3 H77F AFAH 5P A
(thiobarbituric acid A1)} P|X= FFL HllodA BE 8l 2o
Cellulosest gumel 7= H7teEod @AYl AR7NE ATFH =8
el TBAF A 2 FFE vIXA FRe™ AR7|zkel AA 0.350]3H9)
TBAFAE Bo AT o9 32 2o2 Yeyd.
Cellulose®} gum®] & H717t 2142t ¥AAZS ATFAH =59
FATT M= FgL Fig. 994 BE uvteb 2t} cellulose® gum<

ke B BALel AWANFY AT 2 AFL vlAR
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oo} AT AdAETE g Aoz AEHUY. Y EAAAQ AE
v)a) AZA7NF FATFAA FA AEE JElWe] 459 Hotse
40% ZAAAAS A= & FAVF e Aoz fdsdnh

E8. Cellulose®}t gumel =¥ A7 AFA A n71g8e] FAEG vjxle F7

2 8
thZF  Cellulose 1% Cellulose 3% Gum 1%

pH 5.96 6.11 6.01 6.00
dLA oA 2 A4(%) 238 24.3 24.2 239
LR 1.38* 1.28° 1.31° 1.40°
AR (%) 86.8%° 87.6 85.9° 85.9°
YA (%)

FB 72.6 725 725 71.7

ol 2 21.8 21.0 22.0 21.4

) uf 48 5.0 46 5.1
‘a7 AAAH g Ry nr71Ee AMH S
ab gl F Alolo] ME tE ol ExE folAo] gle (P<0.05)
® 9. Celluloses gum4 £29 A7 AT PR nrige] BEEX) ux= g

A 7 F
BEEA"
13 B Cellulose 1% Cellulose 3% Gum 1%

o 36° 36° 3.6° 3.0°
& A 43 3.9%® 3.4% 3.
sl 4.0 38 37 38
z A7 45 46° 38" 35°
NEE 4.5 4.3 3.6° 3.4°
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6= 73 WA AW, F4, o), 234, 7EE
1= 7b% 2 ulgA e B, 034, $0), 247, 715E

abc i‘]a:}/‘}'oloﬂ k]§!:}-% D’Q%X}—‘{f 19,—-9]/‘6‘ 01 9\:‘\% (P<0.05)

X 10. Cellulose®} gume] =¥ H7l"9 AT4 X278 e] AR v
(¢ 9/Kg)

2T
W=7 Cellulose 1% Cellulose 3% Gum 1%
Meat 4086 2480 2480 2,480
Salt 5.0 3.0 30 30
A8 STPP 49 49 49 49
: Seasoning 154 154 154 154
Cellulose - 1,200 3,600 -
Gum - - - 6,800
X5 629.6 629.6 629.6 629.6
7] e} 7 vl 271.6 2716 2716 2716
ZA 5151.1 4,743.1 7,143.1 10,343.1

" sz A=A 2,480 won/ke
HA FA FS 4,086 won/ke
Salt : 198 won/kg
STPP : 1,616 won/kg
Seasoning(All spice) : 15,400 won/kg
Microcrystalline cellulose @ 120,000 won/kg
Guar gum : 680,000 won/kg
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# 11. Cellulose®} gum¥ 717 WA AHAF A4 A 27|89 TBAFR o vl

e 3%

el 7
A7Z712HL)
g Cellulose 1% Cellulose 3% Gum 1%

0 0.13 0.3 0.12 0.13
1 015 013 0.6 0.3
3 023 026 0.27 0.28
7 025 027 0.26 027
14 0.28 027 0.27 0.26
21 033 034 032 0.35
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Total plate count(log10/g)

—o—Conventional
- -a—1% Cellulose
—a— 3% Cellulose
—-—1% Gum

1 It 1 1 J

0 1 3 7 14 21
Storage time(day)

Fig. 10. Eftect of cellulose or gum on total plate counts of restructured pork ham during cold storage
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o} g9k
A7 =59 By dzF v whAM cellulose 1%, 3% H7t+7F
Frodoez Edoy gum 1%H7Fe WE2FH FAHRY. Cellulose 1%,
3%, gum 1% 7l AFAKY pHY FEA dHAe FE4d o} FH
FEES UAA FR
A& dxFol yEl cellulose 1%H7F17F Fodozg Estou
cellulose 3%, gum 1% F7l7E =Tl vls) Ut AFAHANME gz
T} cellulose 1% B7HFE S22 cellulose 3%, gum 1% A7F7E
AaAdo] oA, Cellulose®} gume &8 H7le AT7-AH =
TE, @93 2 A JRe orFd FFE vAX Fd. B
B 227, gdFA, JAA 71 x9A cellulose 1% A7 7 E T3
A8 A T
Cellulose®} gumeo] & M AT =5 AlxdrtelA
cellulose 1% 7177} 7b¢ @kon gz 9 vasiiE AAHol A&
Ao g2 BAEHYT
2193 ¥AAEF celluloset gume H7IAZ AT 5P TBAF
28 FATEFAE obFY F¥FgL XA For] dE2TFYE FAE A
TS B 2F HIIFES 0% BARAAE AFAHNE & EAM 9=
RO 2 Heb=el,
oS T B W A2 £83legy EQIH AUAAZYAE v
A cellulose 1% #7M7F 7154 ER 78t A+ #x 27

3ol 7HE AEE Aoz ADEHAY.

Ho
o
ﬂllﬂ
lo

-
off
Jim
oX
o

EJ
e

2
of1
L
0%

A Al ZIALE A ATE SEAZH 715482 Zse A7

AL71PAFS) AxEZS &Yyl A8 dAFSLESHY 73 FHY



AAA AAFE

o
2
o\
3{:‘
38
£

HAe] AAEAES LS F, A= AW AAxHA S AAG 2
S5 12cmA 79 Kidney plate® ol 43t 243 & & e 5
-20ColM 2412 B¢ ¥EAZY ¥F5E S 10%8 S, 3%9 17
38, 03%9 2471l AAAA(STPP) S &F 7 st 4TColA 583
Meat mixerolA] EFAIZ F, 1% KX F N H(recipe FZ)E Hts)h
o 583 thA] ERAZ FH, fibrous casing(H% 10cm)& A3 3
A5t -20TAA 423 BE3t, ThA] -4ToAA 1AL S AY. &
g8 4 |79+ 3371A FA0S5, 07 £ lcm)E slicingdt ¥ 65T=
ZA % smokehousedl M 4A17F EAAZIJ Y X schedule FHE). Al
FUNRY 227 65T =2y Wid ¥ AFLSEATE AFE
Bt ALoA AR (AFAR S Figll #x)

(2) A9 AFASXE9 Recipe T AZXTH

7hH AY9 A+ S X9 recipe(3Kg batch 715)
Ascorbate ; 1.2g
Sugar ; 24g
obE, A%, FF, %5 24 3
2+ 5 06g
AF%; 99
Red pepper ; 0.3g
MSG ; 0.6g
#7118, 7g



(W) A9 AFASE HAZ Schedule

FAdYd 2%(0C) Al ZHmin)
oujdzx 65 10(Warm-up)
13 65 30
23 65 30
33 65 30
43} 65 120

* Z} A Z scheduler] A Y-S FHol AV, turn-overAl A &

) AE ATEEEY F2 3 AT

) BB5E

AR 9] 4 AzA AzF | ANse
3.6Kg 3Kg 29Kg 1.5Kg 51.7%

(4 #F5FAE

s@ e
5.3 48

o] Z 27+ kA
5 55 52

o

64 = Mg whgAY B, BE4, ¥V, 237, 7lEE
14 = bt 9w

(th) B.HALE}
@ 29 FAE 5mm?t Tmmy IcmB ot @H o2 5%
@ TASES vuA FU7t b4 Fstmz FAR9 FE 1%l
A 12% A= F7HA7Ie Aol AFE.
@ HurI&xe 28 =HA7) Foirt FH(after taste) 2 73
E 2ol dermg A dudAEA FAR 93 Fv



stz B9,

@ Casings ¥Z w &4 2Asx, JAS AAFez ste
Rol Fovg HYoZ @ Retainerg Al{35ld FF dF
7] Mol SXRGS AP F dxAdo) St Aol A
4.

® FAHAAAN FADdZFTA AMEEHE Awto] o Aol

=
5mm X 5mmA}le]e] o] AAFE.
U 715 8ER Zsd AT HSAngY A=
1) AzFTA

$Ae] AANRASE LI F, F=F AW A=A E AAG 2
$ES 12cm3A 79 Kidney plateE o] €3t 43 F 2 e ¥
-20TColA 2A1% &< BEAZT ¥5R S 10%8F, 1.5%4F,
0.3% 9} A7) A AALG(STPP), 1%cellulose  (microcrystalline
cellulose)& &2 713t 4TColA 583 Meat mixerdl X &3A121
% 1%9 @A (recipe FER)E A8l 587 Al AR F,
fibrous casing(®7 10cm)S& AlR3sldq FXsn BCE ZAHI
smokehousedl| A 2A|Zt 7tE 228t A TH7HYE schedule #X). AFWH
9] &7t 75Ce =gdtd z2¢ WFolA 20CT7A ¥ F 4T
od WAstdt ¥AF ATAHAEAEE lem FAR HFE A FEZEA
4Col Hgsgoh(AEAR S Figl2 Z2)

(2) A4 HA 7189 Recipe 2 7} schedule

7)) AFA A 7] ¥l Recipe(3Kg batch7] &)
Ascorbate ; 0.05%



Sugar ; 05%

obE, A%, ¢ 4 01%
Beef extract ; 0.3%

MSG ; 0.1%

(Wh A7 A7 1ge 7F2 Schedule

FAL2E(T) Al ZH(min)
Az 97 55 15
Smoking 55 - 50
9% 95
Cooking AR 75 60
T8 99% A
Showering 10
Y 30
s 24413

(3) AT A Z71¥] FH R RAAF

ey A,

AR F L= Cooking® | Cooking ¥ WA g
4 7Kg 40Kg 4,15Kg 3.85Kg 92.8%
W FFHAL
o ok A3 3 ZA7 k-
48 51 51 50 5.2

T6d = JHE uiEAE A, OFA, T, 23, 7IEE

138 = 7 4 shaadh

) ReAY
@ ol tha FojAr olft BAA(FANGE A ks
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rlr

B Az AT HA 27 YAF)7] QEoly, ol AES
e o A6z A $BAIY B8t 318

@ Cellulosex 4283 QA g Hrlsdd nlgd 82420 o
Efo] EFATsIAoL 7

@ MRS ARAAZH ol FZ AWARo] ¥ FF(E%W)
HA TR ol Ui 2u|2} FRE o] ol Ao & AHY.

@ 28|AdA JHE F7] M T EA2RY FFY AAG
Y8 Fo] AT ARV AR 4 AL AL ARF.

® FXAz AFAH ALY E AAZFFI(15%) 19 oy
& URAE HUtEA FRorp2 FFol LU AAAR 4 @
BYRALERFACN 282 T8 6% Hod A,



ofr

To

A

27

A 4

Fig.11.

Lo,
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A4 & £ _EE Ak
A Mg

T a
=
=

Al1d AMA

AEY B3 7154 2 AFA P4 4F9 EFL AAsE F23F 890
ot o€ flslyq e AR FMA G BEAI} ALHO g} ol5 L F2 3}st
FAdR o Sl QAFY ALEHO goup 259 YA GHA B
A7t AZIHEAM HA 2 Abgo] AdHn gle AAo|th

At oz Atgo] QAFS Hol g HAEL Y o) &3 AY FEay
o83t AF o5 Arg oY GFAFE T FASZ UA Yoo, uFoA
£ ©°|& GRAS(Generally Recognized as Safe)2 E#3l1 QTHFDA, 1988). u}a}
A anate] g7e] R§3tn WAANES FAAIIH GHAMe]l f 2o MAEA=
A AF A AZFE FANE F de F4A L BEA ¥ 277 2
g3t oot B AE B ojed nAZT F8% gl Sl U E3
SHEA FTEZ L TFY ATRA, o2 AT 1713} 5o Asly 2P w
S T Aoy, vAEY 3 FHEEHL AUH 2N upF A s}

2 HA= vAEZREY AL P FFEFD YA F-AE S AddAxdoe
BEHE EAPE] £ - FEHY *IWE}E Ae JAANA: 2 REA 59 84
of gtFof d7WEe] YA} F, FIF(Monascus)ol SAZAzo) "44
o2 ARHI e olAAGY wr’ﬁi«l B3 2 AFAYY 59 E4E Yz
o] ole) AR FAH R i ZldolN HEZ AEHJCH, T ¥ nAEo)
A% FFEH, FARERE E M2 To] W BAHHEES B8 M SAZA2
o o] &3tz i,

1IAEEdAE dAEA LA A2 E YAE A 24 Fo] = Yon
221 d 2o M & in vitro testl M Monascus 22 FE9] wigwsld e 7y
4, a8, O vt B EA FFEFDZA kojic acid, nisin, F - JEA =
A A%EA FEE, protamins, WEZFZE, lysozyme, lactoferrins =
chitosanE9 Aol AEHJUY. =T Monascus £l F9 EHAHo] 85 Y
o9, in vivo test2A UAEA, F-AEA 42 L FFE2AL AZ QWA A
&3t FEEHS AEIAY.
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A2A mAESA R F-4H2A 2AdA 22 4
1L Az 2 A8y

3R |
ZTIAE A9 Bel degtd S DRBCAC =, vigsld 5dd ddysas
2asAr. ol BT =¥ AL Czapek agar(CA), Czapek yeast extract
agar(CYA), Rosebengal Chloramphenicol agar(RBCA)oll —}7‘ A A v oF s} of |
CA, CYA 2 RBCA H3ujof Aol e 174 2 Sob

q WA AgA AAert g FYFE ddsty 24

& saseo

AXP0Y 53

Al MiAAHe Madd 35 REBO 325CoA 1043F vjgsted 1 uj
8-S A#A(Watman No. 1, 42)2 AE F 1 ] S<tad 2 A4
o Hdf &4 A< 500mmol A E# X (UV-1601 spectrophotometer, Shimadzu
Co., Japan)& =43t}

A}L-8-uj 2]

r3dgAdogHe FFE F3t7l HsAME  Dichloran rose bengal
chloramphenicol agar(DRBCA), ®aldF9 FR8AAML iy 2 AP Eo
& XM= RBCA(DRBCACA  dichloran®t Al9]), Czapek agar(CA),
Czapek vyeast extract agar(CYA), A2 d5F9 FAHo Malt extract
agar(MEA), CYA, 1831 g7 ZH Ao A& g Fo wjge Malt
extract broth(MEB)$} Rice extract broth(REB)E A}£3tth =3k a4 Al
HS& 3 Agar diffusion test(ADT)A] A 8j2} 24 Hard agar(glucose 40g,
yeast extract 20g, agar 20g, %< 1¢), Dilution test(DT)& wix] 2 A3
o) &9 AA )X 2= nutrient broth 5ol zZ+z} AL &5 Ao

REBAZEZ 9@ w329 259 150%e] 2542 21, 23 24
[}

5 #Y F, 289 FHFE 7hetd AF BolA 208 st ¥, C}/‘l 13H4

_% @-/—zonoi
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ALg3t Ao
2. 4843

7t. Monascus 59 s ol @& 424483 g FP4t

olu] £elg TFEY dEuY € TPMIFE AN Edo F3FX(500nm)
o AUH HAcE 24T AF(Figlld), & EAFEY TP Yo %
MABAH e B2F No. 114 € No. 2299 @=ujd] vjs) 2318 ol
3 AAE DAY gy A dBFANe dXujgel o $xx
(fermenter)®l ¥ E 7 TAui S Pl oo JEstod A=Y,

5 - A2 MArE FWAIHR paprica, cochineal 44 $& 2AH SAE A
Zo] AMR-3HH.

U, AaABdge i e ¢ wigxy] pHY 99
e EE Z+zt 2257TC, 25.0TC, 275TC, 300C ¥ 325T&E zH3ly9, 2
gz wix]e] pHE 50, 53, 56, 59, 62, 658 ZH3F Rice extract
broth(REB)ol} ©% % EdujdS A Z(data not shown), Aldd
BE ZF7F AR Zol MAPAE A HAHYIF2E HHE 250C~
275C=2 YveEtth. pHAl 98 & 432 A2y pH 6244 7 2
A% & Ry

o gAEAzY A8 L FA 54
A5 A g=

3. 8%

8 F No. 114, 22950 HAYLAITFEA 714 A28 IF2 B
ol 9] AWYHAKA 4 H)E AA SAFAZA ol &= s

4
O

A3HE mBAEA T T A=A

= TEA
A7 Ao HEA

=N SAE A

ng[_:

1L Az % 4894
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‘ON 9}e|0S|
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Fig. 13. Pigment Producing activity of mixed culture of selected

Monascus isolates
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Monascus @59 ¥t A 2 oA U Hio) & FyHJoH,
A E AL Monascus 2159 dAulF F o3 - 508 =& 58))3}
o membrane filter(pore size: 0.65um)E AT T AL FFA Aoz AR 3}
A Add ZFE A #FF9 &F wA REB(rice extract broth)ll uj
Fatq de FaANFAoz AKAHEHE Agar diffusion test(ADT)
Dilution test(DT)oll 98} &A 3t}

a4 NP B E

w288 Monascus #F & #5283 ¥F Potato dextrose agar(PDA) A}@uj )
AM G BESH ARSI APAEL 14F5 9 AFHs tIBEERA
ATCC¢ KCTCS #F& B gWol AlgdfF BEQ dutEd wid ug BF
R ¥R - BESFEM AMREHJYSY, 19 2F9 AR ¢ 2F9 AJF FT A}
€5y .

Aol ERZ M= Escherichia coli KCTC 1039, Enterobacter aerogenes
KCTC 2190, Bacillus subtilis KCTC 1021, Staphylococcus aureus KCTC
1916, Pseudomonas aeruginosa KCTC 1750, Enterococcus faecium KCTC
2022, FEscherichia coli O157T:H7 ATCC 43894, Bacillus anthracis ATCC
14185, Shigella dysenteriae ATCC 13313, Listeria monocytogenes ATCC
19113, Yersinia enterocolitica ATCC 23715, Salmonella enteritidis ATCC
13076, Salmonella cholerae ATCC 12011, Salmonella typhimurium KCTC
1925 Tl AH&HU.

Z271A"(RE 12, 13)dl= dH o2 Escherichia coli K12, Enterbacter
aerogenes, Bacillus subtilus, Staphylococus aureus KCTC 1926 5o] Al£ 5
New, 2 ¥ 2 F9 A9t d ¥ (Hansenula capsulate KCTC 1565, Pichia
membranafacience KCTC 7006) 2 2 F9  RArTF(Leuconostoc
mesenteroides, Lactobacillus casei) 5% A}& 5t}

FEANPY A=z

FTEANGAL &4 Monascus 28159 AL o3 3 2 AFAHE AR
e FZFY(culture broth concentrate)S A&t &, MAgd FRE
325C, 100mme 2 10937 &gujFste o F(Whatman No. 1 E 4)A12 F,
#UE%7)(vacuum rotary evaporator, EYELA, Japan)E& A§3t9 45T,
150rpmol A 1/562 ¥% A7) ©+S membrane filter(@: 0.65;m, Millipore)2 A&
st 4 AE FFA A2 AR
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# 12 Antimcrobial effect of culture broth concentrates of Monascus
strains isolated Angkak A and B on test microorganisms
(inhibition zone diameter (mm))

amount of culture broth concentrate (ml)

Isolate
Media No. 001 002 003 0.04 0.05

A) REB 114 - - 7.0 8.0

116 - -
223 12.0 13.0 14.0 15.0

227

MEB 114 -
116 75
223 -
227 -

1
1

~ 0
I thno
WO
noeo

OO

B) REB 114 : : : - -
116 . - - - -
223 : - . - :
227 - - - : -

MEB 114
116
223
227

b !
[
00 00 0 00
OO

C) REB 114
116
223
227

[ |

—

o0

[e»)
GO | NN

* % % K

MEB 114 - - - 8.0 10.
116 85 9.
223 - 6.5
227 - -

D) REB 114 - - -
116 : - -
223 70 70 8
227 : -7

MEB 114
116
223
227

- : no-inhibition; * . not-tested
A) Escherichia coli B) Enterobacter aerogenes
C) Bacillus subtilis D) Staphylococcus aureus
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¥ 13. Antimcrobial effect of culture broth concentrates of Monascus
strains isolated Angkak C and D on test microorganisms
(inhibition zone diameter (mm))

amount of culture broth concentrate (mi)

Isolate
Media No. 0.01 0.02 003 0.04 0.05
A) REB 351 - 75 - 85 7.0
352 - - - 70 75
353 6.0 6.0 6.0 6.5 6.5
354 - - - - 85
355 - - - - 6.5
356 - - - 6.5 70
371 - 55 6.5 6.0 6.5
372 - 6.5 7.0 6.5 6.5
373 6.5 75 70 85 110
453 - - - - -
454 - - - - -
472 - - - - -
473 - - - - -
475 - - - - -
477 - - - - -
479 - - - - -
480 10.0 9.5 75 6.0 8.0
481 - 7.0 7.0 6.5 8.0
483 — - - - -
484 100 15.0 17.0 20.0 21.0
B) REB 351 75 7.0 6.5 8.0 9.0
352 - - - 6.0 6.0
353 - - - 75 8.0
354 - - 55 6.0 6.0
355 - ~ - 7.0 6.5
356 - 6.5 6.5 6.0 6.0
371 -~ 6.5 7.0 6.0 6.5
372 - - 6.0 7.0 6.5
373 - 6.0 6.5 75 85
C) REB 351 - - - 8.0 9.0
352 - - - 7.0 8.0
353 ~ 85 9.0 1.2 1.3
354 - - - - 8.0
355 - - - 80 8.0
356 - 6.5 75 9.0 160
371 - 70 7.0 7.0 75
372 - 6.0 6.5 6.5 6.5
373 7.5 75 85 11.0 100

_96_



(continued)
(inhibition zone diameter (mm))

amount of culture broth concentrate (ml)

Isolate
Media No. 0.01 002 0.03 0.04 0.05
D) REB 351 - - - - 75
352 - - - 7.0 8.0
353 - - 8.0 9.0 10.0
354 - 6.5 6.5 6.5 6.5
355 6.5 6.5 6.5 6.5 6.5
356 - 6.5 75 8.0 9.0
371 - 6.5 7.0 6.5 6.5
372 - - 7.0 7.0 6.5
373 75 8.0 80 105 11.0
453 - - - - 7.0
454 - - - - -
472 - - - - -
473 - - - - 6.0
475 - - - - 7.0
477 - 6.0 6.0 6.0 -
479 6.0 - - = -
480 - 6.0 6.5 75 9.0
481 6.5 8.0 9.0 10.0 11.0
483 _ - - - —
484 14.0 16.0 18.0 20.0 21.0
- ! no-inhibition; * ! not-tested
A) Escherichia coli B) Enterobacter aerogenes
C) Bacillus subtilis D) Staphylococcus aureus
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G784 NY

Monascus ¥2]F& rice extract broth(REB)ol ®jFsled =A@ FFAFALL
2 ol Aol & g agar diffusion test(ADT)$} dilution test(DT)E
AA st A§As S SAHsA
CADTE Adg FF9 #7884 23387 A AGAE NFA(FF 107
m FF)NA 0.1mE FH =23 hard agar B3] ol FFAFEYL 001
~005me9] AFHF FHa BFE disc(@: 6m)E SHFot wMiRT F, 12~24A3¢
Alololl As&ol AAHE AL FTEAol dr Aoz AN, A&y A
AL A, viasdy. DTE 250m¢ 4zt Eel2~ 3] nutrient broth 30me4, &
TAEAES 42z 01, 05 1.0m¥ FH FUAsz, AFuBES] HEY 0.1me
S M & A Eetxad 715 F, 37CoA Agujgsid I F2Ao)A
14 3 640X FREE A8 APuAEY YF=r gzFEg @
€AY 784l A Aoz BAHI}Y

2825

7}. Monascus® 3F#A

ZTIFAE Al B2YE ¥Feld #FE REB ¥ MEB ul% &FA gAY
Agar diffusion test(ADT) A4 A& ¥ 12 o Yetdo}. E. colidl g3
g7 A% = REBAA a3 No. 114, 223¢], MEBolA & 25 No. 114,
116, 223, 227°] 25 AHES Yedo] A2 AAZHAJY. 2 FelA
< REBolA 2 £:2F No. 223 &aAgdo] 713 5% A4E g
WAt Enterobacter aerogenesol] W3 AT EF}= REB AP B F
Sz #AHU oY, MEBAAE 2F vjgd a3 vedd. 2 F
MEBd A & ¥2F No. 227 dFAddo] 71% £ AP E Jellld
B. subtilis®l] Wi FFdEH}e= F GFdelA & 42F 9 FTAEY =
¥ ddoz #AHJY. 2 F REBAA €& ¥ F No. 116 728
o] 7}& % AxE Jel Ao}, Staphylococcus aureusd] W 7 F
7+ REBOAM 47 F 2% 4oz #AHNURD, MEBAAME 2235 No.
1148 Agstn 25 FA 22 vEWd. 2 F MEBOA 3L FF
No. 116 &dA @ o] 718 53 Z234E JerdT.

B, 259 ALEn s 2% HAF U FFEAH= REB € MEB
o] T ujgdelA L& 4FF FEAFYo] BF A2 et
ool Az FEY Z Alg viAEd dF T EAV Y & FTAY
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oo 2 Dilution test(DT)E A A% A= Fig. 14-178% 2ot E. coli°
el = REBolA 48 8 F No. 223 daAd4S 0.1lml 71 S )
F F 24-51A1% AtololM e AdAEol AAHAARY, 05ml R 1.0mle 7
Sue 238 AFol EAHJWN(Fig. 14). Ent. aerogenes®| WA=
MEBoA €& Z8F No. 227 A AL vl F 1245 238
4ol FRH FHade AY fde Re= JUgWHFig. 15). B.
subtilisol ajME REBoIA @& ¥F No. 116 #FAFAL BF
Fo g Yetga, FaAPAFo] T/ mH FFaHRE o AA YE
S H(Fig. 16). St. aureus®} WajA & MEBoA €& &3 No. 116 &
AgAe 10ml, 05mie) €02 FFEHAV ZUEYo, 0.lmie AAE
e 238 dayrg 4t JFol AR Fig. 17).
% ADTE AAAES 4% No. 1169 B. subtiliso]l dsis 713 & A3}
s Y en, DTE 2A8E 39S+ St aureusdl W3iA No. 116
o] 7H} & A% Al 274 E YEgE S &5 AU
¥, ¥ZIAE C, D, E 2 FEXE 238 F5F5 REBAA wjddtd &
< OLAIQ}QEQ_E R27tx1 2} v BB 3 ADTE AAsod ¥& AR
Tl g AREL E 13¢] JEAh E colid]l W@ dFaFHE 2EF
No. (484), 373, 480°] £AHNE FAo] £33 ReZ BAHALH, 0 F
225 No. 484 Aldde] 4L 0.0dmle] s =9 A 20mme AMNEE B
o 8§93 AFgE vellith. Ent. gerogenesdl Wi 3T aBE= E. colidl
ey B %3 a5 JegWweoy, 1 F No. 351 7HE &347 £k
o, B. subtiliso) s Fadad+= F2F No. 373, 356°0] a347F £& A
o2 yelen 53] £ F No. 3739 ddA]gdo] 713 58 A4S
Yetllth St aureusol tid dFade= EElF No. (484), 373, 481, 353°]
sAYZE 53 AAE Hog FRY. 53] E colidA Y3 848 4y
ElWd 283 No. 4845 St. aureusdl M= &@dF dFaxs e
Wol 0.0lmlol A ©]u] 14mm, 0.04mlol A 20mm<e] A &} S velbyol.
o] g9 AME ¥eF No. (484) 2L 3730 St. aureus L E. coliolX $
T AHRE BA, ol2HN 2G4 BAGC =& T E YE
<2 ¢ & g a3y #dF No 484E olF 53 4L ey
2 Rt o]F o AdFAAM dd AgHAG.
A FFgHol ¢rdd 2T v £ FeF No 1169 &=
S AlxEstd Azxd AgAe FaFAdE =AH3I ZAA(data not
shown), 71 w3 EFuidT F2F No. 1169 @Sujke]l Ao njx
2 X
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0.D.(640nm)
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0 12 24 B 48 60
Incubation Time (h)

Fig. 14. Effect of Monascus isolate No. 223 culture broth concentrate

on growth of E. coil
B -8 control & - & 101
v -v:05m O -0 1w
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0.D. (640nm)

-

i b4

0 ‘ : ‘

0 12 24 36 48
Incubation Time (h)

Fig. 15. Effect of Monascus isolate No. 227 culture broth concentrate
on growth of Ent. aerogenes.
B - B control & - A 01mg
V-v:05mO -3 1w
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0.D.(640nm)

0 1

d
)

-

1

0 12 24 36 48 60

Incubation Time (d)

Fig. 16. Effect of Monascus isolate No. 116 culture broth concentrate
on growth of B. subtilis.
-8B control A - A :01md
vV -v:i05m O -0 I
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0.D. (640nm)

2
1
0 - 1 i
0 12 24 36 48 60

incubation Time (d)

Fig. 17 Effect of Monascus isolate No. 116 culture broth concentrate
on growth of St aureus.
B - M control & - A :0.1md
V-v:05m O -0 Ik
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gdd $5dF A3

T 57F) U AEZER F vz FFPA Hn gYo] $FEdn #
©Eo] ¥£8F No. 116, 373 € 481 T 3F& MAs o Ao Y&
e FA8HAE A HEIAE, 21 FHE F 149 JERT. Escherichia
coli 3 Enterobacter aerogenes®| W3t 4L A9 AU, AIA o] Yo}
Eg4dsd o, Bacillus subtilisd] dld d78AHL 37F BF $58 Z
#E BAH. I F £dF No. 1162 Asf#e] 17Tmm= &Ao] 713 Holwt
oo, £8F No. 81 3 AH}E JelWd. Staphylococcus aureusol)
g FAEAL 223 No. 116, No. 481, No. 373 So| FAEHA 5% &
A& Jetlld. £3 Listeria monocytogenes 2 Shigella dysenteriae®]
FME 5T BSAHEL S Jetden, £8F No. 116 € No. 4812
Bacillus anthracis 2 Enterococcus faeciumdll sl <ol AHEAH L
eplch

3E ol E ¥2lF No. 116, No. 373 2 No. 4819 dig AAujt AFDT)
€ AAF A3, £8F No. 116 € No. 481 nAw]¢ A F(ADT) 239}
FrARSHA Aol $43% Aoz FAHAY. oy ¥2F No. 3739 7
A8 N2 Bacillus subtilis®} Staphylococcus aureus®) s} thxF¢} vl i§]
£ W ASANEAT dRe, £8F No. 116 ¥ No. 4819 v]&f ©]efd
84L& Urelithdata not shown). 4714E 2 ¥ £&F No. 116 ¥
No. 4819] Shigella dysenteriae 2 Listeria monocytogenes® Wit A AH
AgZA3 & Fig. 18 € 198 YelRd. § Shigella dysenteriaed) ta] ¥
2] No. 116 10mlel sxolA s g S1A7EA <3k i aztes Jebd
ouj, £3] o] #F¥E Listeria monocytogenesol thal 51217 viFFox =
A APEAHL BAFA. £2F No. 4812 Shigella dysenteriaed) u]3)
g 24Xt AFHAIZEA] 4 AHEH S By olFo= dAEYE &
A& = GA. 28U Listeria monocytogenesd WA 51X Fo &
A% A& e

1) AN® FASAES 4ESA 2L w42 AE
oh AW BZASAEY PWBH AE

O 3FA%F 39 njys L™
7] o4& TR SASAFT AR 7Hd ddd, Az F 4



)

FZ7AET)AAM 3 F¢ AFT F vAEH AAE AATE Z
FE E 159 2o Ag §AFol zt 1y3H¥ute] Fulso] 8
3 2 AZD 3FTAANA HEHUY, o AN 34 F
FEE AZTo dF gF Fuje 10%-10°CFU/g £F< JEhy
Roen A2 Ag FA IUIAZ FdFd osvlE @ koy
10*-10°CFU/g #&°ldth. &8 JA T+ 10°-10°CFU/g ¢
Ho X —S—ﬁ%ﬂl%&iﬂ—t— Hund @ £F£8 24, (9
o] A

g

r

@ Az AFRE 59 Aoz ZAY DAL Ay
24 SAZS OA 2 684y 2vlao b 59 vm o yE A
HE ZAG AFE E 16 of UEhdt A= &5 7}

8 AdAste AR 152—;&110%1*1 108 4
Fog FdF9d FNEFI ALY L Ao Hol gRiFo]
AxzEs g8 AFAdME 3R
%’\E} tﬂ%ﬁ*l@ A dgiiE SAHoAoY AE E FollAE
AzAG T EZAAHAA A5 dFdTd 2FHAT A
2. 24 ATdTFe AR A, B, E, FolA wj Z7)o <t
Z7F 3t xEtot AAM3E gAiste 2E%E JeElWd
AFxEFoz g7y xHo Ag 3z Eoldo. ol
Aol A dREEY AFAN FFF, H2AASE, RAFF SOl
vy Fol x7|@Fe HAFERA 2L (M ¢ #AE

g FEAY HoZl A9¥Y Ae® ArsdHTh

=
>

W wiF2x R wigFx7] pHol % T2

471 (DY AFgdA vjad ERe e ¥ g4 S RAFE
2% No. 116 @ No. 4810 ti3l wiF2= % wiFzr] iz ¢
pH W3zle] o3 FFHAHL HESAT. 22F No. 116 £ 4819
3t v Wil o3t FFEHYL 22 & 747 225TAAFE
25CT7A 25T A2 243t &4& AT ZI(E 17 en
T F BF 325TCoA 4ol 714 wdoh

vz ) pH¥3to)] 93t FFEAHL pH 50~6594 03 HF=
Z7A%3% REBel wl%¥38ta Staphylococcus aureus®) e &4 & &
A% A3} pHel wet & Aol Ay pH 50~53004 Bjxd
A YERRTHE 18).
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H 14 . Antimicrobial activity of culture broth concentrate of selected
Monascus strains on different test microorganisms
{inhibition zone diameter (mm))

Monascus isolate No.

Test Microorganism

116 373 481
Escherichia coli - - -
Enterobacter aerogenes - (8.0) (10.5)
Bacillus subtilis 17.0 10.0 135
Staphylococcus aureus 10 11.0 1.0
Shigella dysenteriae 90 (14.0) 16.0
Listeria monocytogenes 8.5 90 115
Bacillus anthracis 70 - (9.0
Enterococcus faecium 80 - 90
Salmonella cholerae - 7.0 75

- : no-inhibition, () : unclear inhibition

R 15. Cell count of microorganisms of 7 commercial instant products

Cell count of microorganisms(CFU/g)

Sample PCA MRS Nutrient
1 4.0x 10* 1.6x10° 4.7%10*
2 6.2x10° U.C. 2.7x10*
3 3.8%10° UC. 1.7x10°
4 1.3x10* 6.1 x 10° 4.8 10°
5 59x%10° 3.2x10° 48x%10*
6 2.4%10% 2.0x10° UC.
7 2.2x 10 2.3x% 10° 5.0% 10
* N.D.: not detected (< 20) U.C.: uncountable
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E 16. SASAF9 HAV|Zto] @2 oY EF5o W
A A7)k @& CFU/me
Sample A&

0 time 59 104 159 204 259

7% 1.0x10° 78x10° 38x10° 15x10° 45x10" 88x10
HAF 5 1.0X10° 34x10° 46x10° 13x10° 16x10" 52x10

A actose $EAHF4  ND.  ND.  ND. N.D. ND. ND.
HeA TS 1.0x10° 60x10° 94x10° 76x10° N.D. 28x10°
24 68x10° 56%10° 86x10° 14x10®° 1.1x10® 1.1x10®
BA S 81x10" 1.1x10° 43x10° 12x10° 56x10" 91x10°

B jactose #Z4F4 ND.  ND. ND. N.D. N.D. ND.
AT 62x10° 12x10° 7.0x10° 1.0x10° 1.0x10®° 20x10°
=34 24%x10° 15x10° 22x10* 15x10® 6.4x10° 47x10°
AAdSF 15x10° 11x10" 48x10° 14x10® 53x10" 35x10°

€ jactose #E4F%+ ND. ND  ND. N.D. N.D. N.D.
e 3.4x10° N.D. 30x10° 39x10* 30x10° 50x10°
274 97x10° 17x10° 63x10° 96x10° 9.1x10° 29x10
HALF 4 22%10° 45x10° 39x10° 51x10° 1.7x10® 21x10

D actose w3474  ND. N.D. ND. N.D. N.D. ND.
AT HF 1.0x10" 20x10° N.D. ND. 1.0x10° N.D.
=74 49x10° 1.1x10° 83x10° 83x10° 82x10" 69x10°
AT 60%10° 92x10° 45x10° 73x10" 68x10° 92x10

E  Jactose 2xAF4 45%10° N.D. N.D. N.D. 21x10® 7.3x10°
e ET 36x10° 20x10° 1.0x10®° 3.0x10° 14x10* 3.3x10°
274 42%x10" 76x10° 80x10° 1.1x10° 20x10® 19x10®
HAF 5 32x10° 48x10° 4.1x10° 82x10°7 21x10® 21x10®
F'actose w2474 13x10°  ND. ND. 10x10° N.D. ND.
HeAAFF 50x10° 63x10° 20x10° 76x10° 45x10° 32x10°

* N.D. Not Detected
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E 17. Effect of temperature change on antimicrobial activity of
Monascus strain on Bacillus subtilis as test organism
(inhibition zone diameter (zm))

Temperature Monascus Isolate No.
() 116 481
225 - 65
25.0 12.0 100
275 140 11.0
30.0 160 12.0
325 20.0 170

¥ 18 Effect of pH change on antimicrobial activity of Monascus
strain on Staphylococcus aureus as test organism
(inhibition zone diameter (mm))

Monascus Isolate No.

pH 116 481
5.0 180 11.0
53 21.0 11.0
5.6 16.0 100
59 150 105
6.2 15.0 10.0
6.5 15.0 95
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(@)

—

(b)

0.D. (at 640 nm)
2

0 10 20 30 40 50 60
Incubation Time (h)

Fig. 18 Effect of Monascus isolate No. 116 culture broth concentrate
on growth of Shigella dysenteriae and Listeria

monocytogenes
blank 0.1m¢ 0.5m¢ 1.0me
(a) S. dysenteriae (b) L. monocytogenes

- 109 -



@

e

O.D. (at 640 nm)
o

| { | H
0 10 20 30 40 50 60
Incubation Time(h)

Fig. 19 Effect of Monascus isolate No. 481 culture broth concentrate
on growth of Shigella dysenteriae and Listeria

monocytogenes
blank 0.1mt 0.5me 1.0mé
(a) S. dysenteriae (b) L. monocytogenes
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© 2 ¥ o] HAAA AR g FFEA

F No. 1163 No. 481°] % FTEH4E RAd wIx
Aol A A AlgAo 2 Salmonella 5 10579 HYAH #F
3 48 A AINE 19), Salmonella typhimurium, S.
enteritidis 2 E. coli O157:H7°l i E vl}st 448 Bgor)
Bacillus anthracis®}t Listeria monocytogenesol £3 43 #AL
Y el Wt Enterococcus faecium, Shigella dysenteriae, Salmonella
choleraesuisol i ¢33 AaE 2o

€ Ao 93 Ay
ol A3 F /I FTEAol §5F 325THA WL EeF
No. 116 A1d 422 dillution test(DT)E A% 23} (Fig. 20), Lt
o2 Agde HArtsert 5258 8 ASAs 2348 ue
A, 4 A FFo e F7 8L Bacillus subtilisol el A1E
4 05m ol’F H7HA 24X 2742 AHEFHE Vel on, 53] 2.0m
H7MA el = 3621237 A A8 S KA ATt St aureusell o siA
Al 20me] H7EA 76X 7 A 2 33 Asjasds FQE
AAt. Ec faeciume] 3l AJBA 05m¢ o] H/MA] MSKo] A
AA LAt Lis. monocytogenesdl thalx= APA 10m o4
A7l B2A1 7R A& A4S et oh. Bacillus anthracisoll o 3}
1.0me o]de FEAANE S8AA7HA AAE EJE F+ U, Al
g 05m H7td = 53 AHZAES vebo

o 4y

2

oj’de]l AJ}AM Monascus BNFHS St aureus, B. subtilis, Lis.

monocytogenes, Ec. faecium 2 B. anthracis S A= 53 oA
< YetW X9t E coli, Ent. aerogenesol W&lx = vlekst &AL e
T Aeg wgEnt

Y. Kojic acid®] 3FA
Kojic acide 400ppm ©°|3}¢] F =M= T84S Yelgx gAY =
3l 3 FxHou, 1000ppm ©14 H7HA vy 53 FFFAHLS U
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¥ 19. Eflect of incubation temperature on antimicrobial activity of Monascus
strains isolated Angkahk on different test organisms
(inhibition zone diameter (mm))

Test Monascus isolate No. & Incubation temperature
microorganism A 8 C D E
Salmonella

typhimurium 6.5 - - 6.5 -
Salmonella

ententidis - - - 6.5 -
Salmonella

choleraesuis 7.0 - 70 85 -
Enterococeus

faecium 9.0 9.0 - 10.0 -
Psedomonas

aeruginosa 8.0 - - 6.5 -
Listeria

monocylogenes 9.0 9.0 - 14.0 9.0
E. coli

O157:H7 6.5 - - 6.5 -
Yersinia

enterocolitis 90 8.0 100 8.0 9.0
Shigella

dysenteriae 6.5 - - 9.0 7.0
Bacillus

anthracis 220 11.0 9.0 250 85
Bacillus

subtilis 16.0 14.0 - 200 6.5
Staphylococcus

aureus 11.0 10.0 - 140 6.5

- 1 no—inhibition

The culture concentrate of Monascus No. 116 cultured in 25.0°C
The culture concentrate of Monascus No. 116 cultured in 27.5T
The culture concentrate of Monascus No. 481 cultured in 27.5C
The culture concentrate of Monascus No. 116 cultured in 325TC
The culture concentrate of Monascus No. 461 cultured in 32.5C

moow>»
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Fig. 20 Effect of Monascus isolate No. 116 culture broth concentrate

on growth of different test microorganisms

blank :® 05m¢ :o
(A) St. aureus

(C) Lis. monocytogenes

1.0me :a

(B)
(D)
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BHiTHE 20). 28y ol T g
Heol vz Hord,

t}. Nisine] &#4
Bacteriocin® 2 <23 nising AL AA] aBgA e AgFFoT
AHEAE S veldl oy, 500ppm ol Aol E St aqureusE, 1000ppm HE7HA
AE Ec faecium 2 Lis. monocytogenesE, 2500ppmel4 H7FAE B
anthracis& 18]35 4000ppm H7FAlol= B. subtilisE A& st Bacillus
TFol vlud Hgygdo] A JebdcHE 21).

& AFER 2229 §F
HZ FUolA HARERZA ALHMHNETA, 4ETgysiE)g
AEF2 %8 DF-100 2 CFSEY #7884 e 2438 AE 22, 23),
BrsE Zrle e YFAANEVE YolRon FAE ZstsdAct A
L8 RE AEFF d8] TS B FFEYE v W Ao
£ BUEY ARHD Qe FEF FEEARZEY Ao g
Abe €42 JEMEAR CFSEZF g2 He W] #74e 8o
ADTS A2 o Z8thd, 500ppm olddH FHAY
e REAY HEss o] uPAY How Hyzw
M= 5% ZI(data not shown)E BIedH 2 F J
E. coli OI57H7°l th3 4L DF-1000] t& o] $438 848 v

M ox

vl. Protamin® &4
Protaming! salmin® clupeined] &7FA4 < £33 27k, F 2F7F dA
2 FAR Z23E RYod, $e HXdAE clupeined &#FEs o W
A et i (& 24, 25). 23 Ec faeciumol sl A& clupeine® salmine
E5F AEE ug wEANME Asist] @l 400~500ppme FEEE

gA4E 23 A = Roeg #IHU uiaby
protamine % -& 5]
Bl BAGIE nrtelng2 A g FFAHETAF] HE T RFSY

24 Ahgo] wig A,
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¥ 20. Antimicrobial activities of kojic acid by addition of different
concentrations on various test organisms (Inhibition zone diameter:mm)

) ) Amount of kojic acid concentration(ppm)
Test microorganism

300 400 500 1000 1500 2000 2500 3000

Salmonella typhimurium - 6.5 - 8.0 9.0 100 110 140
Salmonella enteritidis - - 7.0 8.0 9.0 100 110 140
Salmonella choleraeshis - - 7.0 8.0 100 150 150 16.0
E. coli - - 75 9.0 110 120 140 16.0
Bacillus subtilis - - - - - 6.5 6.5 7.0
Enterobacter aerogenes - - 7.0 100 100 120 130 16.0
Bacillus anthracis - - - 8.0 100 210 210 220
E. coli O157:H7 - - - 6.5 6.5 11.0 120 16.0
Pseudomonas - 70 - 70 80 100 130 150
aeruginosa
Yersinia enterocolitis - - 6.5 8.0 8.0 140 140 180
Enterococcus faecium - - - - - - - 7.0
Listeria monocytogenes 65 6.5 7.0 9.0 9.0 9.0 9.0 9.0
Staphylococcus aureus - - 8.0 100 100 105 110 110

E 21. Antimicrobial activities of nisin by addition of different concentrations
on various test organisms (Inhibition zone diameter:mm)

) ) Amount of nisin concentration(ppm)
Test microorganism

500 1000 1500 2000 2500 3000 4000 5000

Salmonelia typhimurium - - - - - - - -
Salmonella enteritidis - - - - - - - -
Salmonelia choleraeshis - - - - - - - -
E. coli - - - - - - - -
Bacillus subtilis - - - - - - 6.5 7.0
Enterobacter aerogenes - - - - - - - -
Bacillus anthracis - - - - 7.0 75 7.0 80
E. coli O157:H7 - - - - ~ - - -
Pseudomonas
aeruginosa
Yersinia enterocolitis - - - - - - - -
65 70 80 90 90 100 11.0
Listeria monocytogenes 6.5 7.0 7.0 9.0 100 105 110
Staphylococcus aureus 6.5 75 85 90 100 100 90 11.0

Enterococcus faecium

- 115 -



B 22. Antimicrobial activities of grapefruit seed extract DF-100 by addition of

different concentrations on various test organisms

(Inhibition zone diameter:nm)

Test microorganism

Amount of DF-100 concentration{ppm)

100 200 300 400 500 1000
Salmonelia typhimurium - - - - - 6.0
Salmonella enteritidis - - - - 6.0 6.5
Salmonella choleraeshis - - - - - 65
E. coli - - - - - 6.5
Bacillus subtilis - 6.5 7.0 70 65 80
Enterobacter aerogenes - - - - 6.0 6.0
Bacillus anthracis 7.0 8.0 85 85 8.0 100
E. coli O157:H7 - - - - - 6.5
Pseudomonas aeruginosa - - 6.0 6.0 - 6.0
Yersinia enterocolitis - - - - 6.0 6.5
Enterococcus faecium - 6.0 65 6.5 75 8.0
Listeria monocytogenes 100 9.0 105 10.5 11.0 110
Staphylococcus aureus 9.0 10.0 5.0 95 100 100

E 23. Antimicrobial activities of grapefruit seed extract DF-100 by addition of

different concentrations on various test organisms

(Inhibition zone diameter:nm)

Amount of B concentration{ppm)

Test microorganism

100 200 300 400 500 1000
Salmonella typhimurium - - - 6.5 6.5 80
Salmonelia enteritidis - 6.5 7.0 75 85 99
Salmonella choleraeshis - 7.0 75 80 8.0 95
E.coli - - - 6.5 6.5 7.0
Bacillus subtilis 8.0 100 11.0 11.0 115 135
Enterobacter aerogenes - - 6.5 6.5 6.5 7.0
Bacillus anthracis 85 85 11.0 120 125 130
E.coli O157:H7 - - - 6.0 6.5 80
Psedomonas aeruginosa - - 7.0 7.0 7.0 7.0
Yersinia enterocolitis - - - 6.0 70 75
Enterococcus faecium 8]0 R5 85 85 5.0 110
Listeria monocytogenes 120 12.0 120 150 15.0 15.0
Staphylococcus aureus 10.0 105 12.0 12.0 115 15.0
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E 24. Antimicrobial activities of of protamin sulfate clupein by addition of
different concentrations on various test organisms
(Inhibition zone diameter:mm)

Amount of protamin sulfate concentration(ppm)

Test microorganism
500 1000 1500 2000 3000 4000 5000

Salmonella typhimurium 65 7.0 75 85 85 9.0 10.0 10.0

Salmonella enteritidis - 6.5 75 9.0 9.0 9.0 9.0 95
Salmonella choleraeshis - 70 715 85 85 10,0 100 100
E. coli - 70 15 8.0 80 8.0 80 90
Bacillus subtilis - - 65 - 7.0 80 80 80
Enterobacter aerogenes - 6.5 7.0 7.0 75 8.0 8.0 9.0
Bacillus anthracis - - 7.0 9.0 9.0 9.0 95 10.0
E. coli O15T:H7 - 65 70 80 8.0 85 85 9.0
Pseudomonas 70 70 75 80 90 95 95 100
aeruginosa

Yersinia enterocolitis - 70 75 8.0 85 9.0 9.0 95
Enter:ococcus faecium - - - - - - - -

Listeria monocytogenes - 7.0 7.0 75 80 95 95 95
Staphylococcus aureus - 65 70 8.0 85 8.0 8.0 95

¥ 25 Antimicrobial activities of of protamin sulfate salmine by addition
of different concentrations on various test organisms
{Inhibition zone diameter:mm)

Amount of protamin sulfate concentration(ppm)

400 500 1000 1500 2000 3000 4000 S000

Test microorganism

Salmonelia typhimurium - 75 75 8.0 8.0 9.0 9.0 95
Salmonella enteritidis ~ 70 75 8.0 8.0 9.0 95 95
Salmonella choleraeshis - 65 80 9.0 90 100 100 105
E. coli - 65 70 80 80 80 80 80
Bacillus subtilis - - 6.0 65 70 75 75 15
Enterobacter aerogenes - 65 65 7.0 75 8.0 8.0 9.0
Bacillus anthracis - 65 65 90 90 90 100 110
E. coli O157:H7 6.5 65 70 75 80 85 85 85
Pseudomonas 80 65 70 80 80 95 100 105
aeruginosa

Yersinia enterocolitis - 65 70 80 80 3.0 9.0 95
Enterococcus faecium - - - - - - - -

Listeria monocytogenes - 65 70 80 9.0 95 100 105
Staphylococcus aureus - 65 70 8.0 8.0 30 9.0 9.0
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E 26. Antimicrobial activities of phyllostachys edulis leaves extract by

different solvents

(Inhibition zone diameter:mm)

Test microorganism Solvent
blank EtOAc MeQH HW

Salmonella typhimurium - 13.0 - 100
Salmonella enteritidis - 8.0 - 7.0
Salmonella choleraeshis - 8.0 - 12.0
E. coli - 9.0 - 75
Bactllus subtilis - 9.0 8.0 9.0
Enterobacter aerogenes - 130 - -

Bacillus anthracis - 16.0 11.0 14.0
E. coli O157:H7 - 9.0 - -

Pseudomonas aeruginosa - - 9.0 -

Yersinia enterocolitis - 120 - 8.0
Enterococcus faecium - - 75 13.0
Listeria monocytogenes - 9.0 7.0 11.0
Staphylococcus aureus - 9.0 8.0 8.0

blank :0.5m¢ of ethyl acetate and methanol

EtOAc

. ethyl acetate MeOH : methanol
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Phyllostachys edulis®] &3 9& WY, €4, aceton, ethanol,
methanol, ethyl ether ¥ ethyl acetate 5 Ztz}9] Lujojx dojz Z+ &
HE TFstod APAE Azt 8PS SAY 2{(E 26), E@F,
methanol, ethyl acetatedl 9|3t Phyllostachys edulis 4F& 2L 5% &
A& 29t Methanol FE2AEY 2 5 FEAYALE ethyl acetate 3+
ZAg Aol AHstx] LAY Pseudomonas aeruginosa L Ec. faecium<
Z+zt A#sth A A LE RE BUZREE I FSEFEAFYe 2
T AgaFol ds) gagAdo] sz gsio

Al 718 48R
ool F -AEA HAYFEAZ A lysozyme, lactoferrins =L
chitosa- nase®l 9§ chitosan ®3E Fo Wiz Aol AFHJoY
lysozyme®] 2500ppm$} 5000ppmol X 2zt B. anthracis, Ec. faeciumol
ojokgt a4 Qg ¥ UvA AY nAETFAE 848 JElR &
gtth(data not shown).

A 442 ANAERE(FTT)Y AL A E

TR AMYAE AFZE LWPFA AR g2 ZAHEGUl A god
A E AAYL2A FHR(AEHNETAH, FIFAFTTIAEIH)o] FH1 Y+
FEolt. aYex EFdy SA4TH AdAMYE Eoluzl FFoldFol WE
bioassay 24 d2] #sx]31 AE mycotoxin screeningol FHE AT A Y oA
HFdd R FAFEH22A Harwige e 2Rl 3l AxHo], g9 A
7HA Algez AYHAT.

40

L
L8
o

“

1. APy

7}. Artemia salina test
Brine shrimp® larvae® A48l Monascus 759 wjgdo g Rg v
¥ Afiltrate) & T HFZ A(extract) S ZA|st] AlgHdog A3t}
Zt Al8QEL disc pulpdl FYE0 L 20 u)) - AFRAA multiwell plate
plate®] Z} E(weldol ¥ 0.1 mi9 larvae(%¥ 50 larvae)’} 2 &d AL
A7Ysta 30ColA 1612 viF e F AE larvaed 8 A5 A1E S
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< A2k, 10% oo AEES Ued B4 uEHes AA3H

Y. Chicken embryo test
YES¢t REB siAl-& A 25C, 2 3+ wigFst] #Aio ujgadS 3
T 2 3t (homogenization) st} @Az} Lof FE AL FAFc} o] Algd
< 44 £33 7T AL FYPS o FF FAs: YubFQ wy
(18Y A 7tA] 37.8C, YUET 55%, 198 A FE] HEUA 21GAAA = 37
T, Bdisx 80-85%)c wet EAzich 21 A R3e&e Fid
50% o] A& H5doz BAHAUG

t}. Cell culture test

TE 2 A 7199 Cell linee2 #2] embryo cell(3T6 Swiss albino)d}
At# 2] whole embryo cell(FHs 173 WE)ol Ztzt MA =t s A3t
TAFELE ANEdoz AHEF =Y o o FAFZHL stolag o]
ZAstd dojxl 4 10mgS 1mle] DMSO) §8iA1A BRustzn AlY A
o culture medium(DMEM, Sigma)©. & 34 - A} &3}, HH%U‘ 7 o
A AL multi plate®] Z Fol 1x10%ml & F35tx, 69 WYFE
gentian violet> 2 @Ml inverted microscoped % &l 74733\'0‘1 Py
o} vlasted zolgQle] uidge] A RAFYAY REAoZ Aol A
RNAN L PR vpeo] 2 23 st J9 v5Adoz #AAUY,

2. 293z

A7 g wet deis Agdn F 27-297 2] Artemia salina testol A A
o] At S 7FA 22 @9k, chicken embryo testl M E RS uj Al Z o] 509%0]
el R8s R BEHoR AdEHJo, E 294ME E2F No 1145 &
173 We cell lined] ti3l] 5213t HAAHE el Wy o cell debris® YEFAT B
2]+ No. 481% tha9 A G A cell debrisE Yelo] ¥2lF No. 116
2 2298 vSAHoE HF Addln SAFAZA HLIZ2 Q0

O
-
v
)

A9

AN
J
h
ﬁq
I
>
w1
Jok
)
i

A1 F 7k A in vitrol A £ AR E AA in vivodlH B A olgsl=x] &9
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3t71 93 SA4AAA viEdoz2 #AAY FF(Monascus ¥35F No. 229, 116)
o} dde] AHXMx(paprica, cochineal) @ RE&(FA$:5E 23, Phyllostachys
edulis FEE)E S Az AH HLslgd 2FR EHL HES A F

1. Ag9y

7t Ham AzE4 2 AFAFHL

Fig. 21914 R+ uie} o] URKOZRE AWe AAs Y ££S
120kgS ¥ 538ta, oS 30kg¥ 4583t Z+Z} nitriteE 0g/kg, 0.03g/kg,
0.06g/kg, 0.094g/kg H7t& ¥, silent cutter® 1xF &3ttt olw nitrite
E AT 712-Y FUE D ices §F 7Y olg 7 30kg BY=
FEH oA lkg¥ EEstd FFAE AT MaAgds FHE=
100ppm, 300ppm, 500ppm¥ A 73l 23 S A A3t

Zhzho] FaAPA AAAFEA S FredE Hrbd lkgd £8L F7d
2 100g8 #estd FH(A A= H casing filmoll FA8Qt oloiA 1z
55T, 20%, utg A7l 1, 23 55°C, 108, vlgAl7] 322 AFAZ ¥ 55T
ANA 5083 FIYFE AMEsld EHsA, chamber €% 90C, ham 4
2% 80C, % 9% oA 2083 dxasgdnt. of & A2dA4 30
3 ¥4F 4TCdA AFEZS AAEAY.

4t AEA 2 HAA(E - AEA) ST EA AFAH AF
Nitrite®] %% & 0.079g/kg, 0.084g/kg, 0.089g/kg”’l &2 2 3t Monascus
No. 116, DF-100, CFSE, Phyllostachys edulis® %% %< z}Z} 300ppm¥
S00ppm< H7tstd 4 KFAFL AxsI AzxE SAFoz 25U
pH, aw 2283 EMB, MRS, PCA, TMN A& Alg3lod 59 zbA g 25
Azte] vAE F5o WHEE BASNC

th oA 2 HAA HAEALre SAFAZRAN HE 2 o 5
A A ZheAd AEdAME  nitrite®] BEE  0.00g/kg, 0.03g/kg,
0.06g/kg7l1F22 39 Monascus No. 229, cochineal, paprica® Ztz}
100ppm, 300ppm, 500ppm< 73t F4 KAFE AX3AYY Azd &
AEFLE 304 HNo WstE FF3A.

- 121 -



Y E S AA g (pretreatment)
ARE AAS}DT &S] 120kgS Y53t

cutting ¥ 1% mixing(cutting and mixing)

TE=F 120 kg€ 30kg® 45835t 22} nitrites £ 5 H71EHS
silent cutterol A 1z} mixing & A AlsJ .

(nitriteg AT 71 2HQAD FAUE Z icex ¥FS Htsdd)
22} mixing

Zt 2t o] nitrite@o] H7tH o] 30kg® 458 E E50A 2 1kg#
wEste ¥ AlPgA M AlgH S FHEE 100ppm, 300ppm,
500ppm# A 7Fsle 2z} mixing g A AR

stuffing

Zkzhol g AU} A AFEEE sEZ H7td lkgd €82
ZHYE 100g® Reste 74 A2 FAcasing filmoll AR,

¥ 2 2] (smoking and heat treatment)
1. dry : |: 12} 55C - 208, uwtg A7) 1

22} 55°C - 10%, utz& &7 3
2. smoking : 55C - 50& (F}U§ Al&)
3. cooking : chamber 2% - 90T,

l:ham%‘ﬂ 2% - 80T

5 - 99%, 208

Wzt 4 ¥ A (cooling and packing)
A& 3087 FLFE 4TCoM HaF AF ¥AL HAASG

22} 4h7t (heat treatment)

ham®] T4 2EE 65T 230 08 ¥FHAt

A F

Fig. 21 Ham Az &3
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¥ 27. Monascus 3 F9 Artemia salina®l 9§ =4A38 Az}

Monascus A} e 06
e+ vl o A4 (0.03ml) T AL Z H(0.02ml)
YES REB =54 YES REB =4
No. 114 15 6 - 0 2 -
No. 116 0.04 2 - 0 0 -
No. 229 1.92 4 - 0 2 -
No. 481 0 0 - 0 0 -

E 28 Monascus w2 F 9 Chicken embryoo ©

@ 5449 A3

—

YES v gA| 5l REB vl 4A| &8N
Monascus ] i . . .

e ANdds HE3ds 238 | Agdas 23ds Ris
Blank

20 16 80%

20 12 60 20 13 65%%
No. 114
No. 116 20 15 15 20 14 70
No. 229 20 13 65 20 13 65
No. 481 20 14 70 20 14 70

B 29. Monascus 22| F9 cell cultureE 3 SAAE A

Monascus

SRS

FHs 173 WE cell

3T6 Swiss albino cell

YES s FA 5

REB B¢ &

g o] o

FAEEY

B o o] of

FAEE

No.
No.
No.
No.

114
116
229
481

+

-+

2. €<, pH, avw ¥ AANE &3
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79 FAL AxE hamolA 5g& FH3ld 46mid] 343 F 0.1lmle
EMB, MRS, PCA, TMN %3l EMB ¢ PCAE 37C, TMNE 25TC, 2
2] MRS+ 30C #7713 zdolA vttt

pHE %% 20mld] ham 10g$ 33t homogenizer(DIAX 6000)2 #3&
3 A1 ¥ FA}A

awe AIZXE ham 1gg€ Fsld SFEZAHE  Z3A7|(thermoconstanter
novasina TH200)2 A&},

M % = chroma meter(Minolta CR-300)2 & A &t4t}.

2. 4943

Monascus No. 116, DF-100, CFSE, phyllostachys edulis®] #&£%2-& Xd=igio
o, 39 MLEBAR2E Monascus No. 229, cochineal, paprica® AAstd =4
FAF Az F435l nitrited] A JtsA-E BESH.

7h vl BEA L HAA AL AU nitrite ¥ B2 AT

(1) Monascus No. 2299 &3}

Monascus €el5% A4 Aol ¢¢3td Add 2dF No.
2202 HEAY nAgE o] TF& Ax3A ethanol2 F£ 3%
AMAEH AXuiY F REBoIA I HM2E2AS Z7H] jitrites =
ol 100ppm, 300ppm, 500ppm* %47}0}04 AZY hamd I T &
& A3} Fig. 22 2 239049 Zo] nitrite’} 0.06g/kg HE7HE AL
Monascus &85 No. 229 500ppme] FXolA nitrite 0.094g/kg S H7}
BE o} FAE HAEE el mgEga HAEE J|FO0E nitrite
o] zreko] shE st

=AY

(2) Paprica®l &3
Paprica ¥4 & Z+7}+9] nitrite’s £ 100ppm, 300ppm, 500ppm® A 7}
3t A Z2E hame] HMEE 4% A3 2429 nitrites £ 100ppm
€ UM A< nitrite 0.094g/kge 718 hamBE o *& 4 ©
£ YEHAAIRE nitrite 0.06g/kgel 300ppmeld A7 B $-9 ztztel
nitrite ¥ 20 500ppmE H7F Aol nitrite 0.094g/kgS M3k
hamB ot ¢58 A4z g Yeldh(Fig. 22, 23).
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Average value of hunter's a
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Fig. 22 Changes in redness of stored press ham useing different
nitrite, Monascus No. 229(solid culture), Cochineal, and
Paprica concentrations for 30 days
0.060g/kg : - 4 --0.094g/kg: - v -- 0.06g/kg+No.229,s0lid(300ppm):-~0 -
0.060g/kg+Paprica(300ppm):~ & -~ 0.06g/kg+Cochineal(300ppm): - v -
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Average value of hunter's a
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Fig. 23 Changes in redness of stored press ham useing different
nitrite, Monascus No. 229(solid culture), Cochineal, and
Paprica concentrations for 30 days
0.060g/kg @ -4 --0.094g/kg: - v -- 0.06g/kg+N0.229.s0lid(500ppm): -0 -~
0.060g/kg +Paprica(500ppm):- 2 -~ 0.06g/kg+Cochineal(500ppm): - v -
(3) Cochineal®] &3}
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Cochineal 84 & Ztz}t 9 nitrite’s =9 100ppm, 300ppm, 500ppmA& 3
7tate) AxE ham® AN =& FAHS AR ZZ29 nitrites Eoll
100ppme 7137 9ol = nitrite 0.094g/kgS 713 hami o @&
AT S e AR Z242be) nitrites Z ol 30ppm ol 44S A3 A9l
Tnitrite 0.094g/kgE 71 hamBo ¥ AT E el Ad(Fig. 22,
23).

olde] AN FAFE 7|F2 2 cochineal H7HA] 71& 43
ME 2 FX38 29, paparica, Monascus 2.8 $Fct AL
71202 3 60ppmel nitrite F7HA]l AlEEH BEE AMA AR
o]£9] H7le] 93] 94ppm nitrite F7IE T T 2 ol AHRE
S & A

o &
e 4o mjo o

U o AEA 2 HAA FFEF nitrite H7MF FA &7

SAF AMZAl Monascus No. 116, DF?IOO CFSE, phyllostachys edulis
leaves?l F&E T H7Iet AFLFel wE vYE F5o W o
3 Ax= F 30-359 e

(1) Monascus No. 1169 oA

-

Monascus No. 1169 5% A PAE Z+7+9] nitrites T 300ppm,
500ppm< H7bste] 25Y3F wEF A EMBuIA oA Eeld lactose
w33 4, PCAvAGA Eeld ST, MRSHIA|GA] R2ld A
o9 4 gz TMNujAA Zed A4 #9 F7b nitrite
0.079g/kg, 0.084g/kgel 300ppm3 500ppmS H7lsle A Z¥ hamd
74 ¢ nitrite 0.094g/kgS A 713t hamXth o] TEE YA 9 nitrite
0.089g/kg°l 300ppm3 500ppme H71éld A ZHE ham® 7Z-$ nitrite
0.094g/kg S #7t% hamB o HA E£& FAI% FEo2 FRHAG

DF-1009] &4

DF-1009 &+ Alg AL 2+7}9] nitritex o] 300ppm, 500ppmE #
7bste] 2547 #AE A lactoseB A FFE nitrite 0.079g/kg ol
300ppm¥ 500ppme H7tstd Az2E hame ZASoles JdAEZHI ¢
A7, nitrite 0.084g/kg®l 300ppm3 500ppm-S H7Fsted A ZE ham
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Z¥ ham® 7§+ nitrite 0.0%4g/kge H7}3 hamB o HA T+
FARE #4E YEbi

3714 FTFT nitrite 0.079g/kg, 0.084g/kgell 300ppm#* S00ppm<
Hotetd Az hame A$e AA&ARIE e, nitrite 0.089g/kg
o 300ppm¥ 500ppme H7tste] AZXEY hame H$E  nitrite
0.094g/kgE #7138 hamiBth HE& =& FA3 F5HEE Yehyido,
RAAbd e} & nitrite 0.079g/kg, 0.084g/kgoll 300ppm™ 500ppm< H
7tste] A ZE hame] 2t JAEZH7 Aded, nitrite 0.089g/kgl
300ppm#} 500ppm-e #H7}% hamel 72 $+= nitrite 0.0%4g/kgS A 7}s}
o Alz¥ ham¥ vl FHE3E YA

AL @9 FE nitrite 0.079g/kgol 300ppm¥ 500ppme H7beel M=
¥ ham®] ZA¢v A 3471 gl o9 nitrite 0.084g/kgl 500ppm<
Hotetd AzE hame Z-¢ 10¢€71A A a3 Jdgydon nitrite
0.089g/kgell 300ppm# 500ppm<S H7Istd A ZE hame 29 nitrite
0.094g/kg S 718l A z2E hameot A B

el ZHEM DF-100 #F AdHAe nitrite F=7F 0.089g/kgl
300ppm, 500ppme]l H7/FHAE u lactoseR A TF, ETFF, FAF,
A& & nitrite F=7F 0.094g/kg B 7R S wWEo AL e {4}
g 75 BAY. EF nitrite 57 0.084g/kg HHEHAS wWE AR
L 15% ool A 0.094g/kge] H7taRE B A

HAE Ztzte] nitrites X 300ppm, 500ppm< 715}

3 23 lactose® sl AT & nitrite 0.079g/kgol
300ppm3} 500ppm<E #H7tste] AZE hame] A$¢ AAEA7 AUYA
vt nitrite 0.084g/kgel 300ppm3 500ppm< H¥7teted AZE hamd 7
¥ 159 7kA, nitrite 0.089g/kgl 300ppm# 500ppme H7lsted Az g
ham®] 7% nitrite 0.094g/kgS 78t A2 hamEd A &
FAE FEo 2 BAEAUTE
37143 Fd5F nitrite 0.084g/kgol 300ppm¥ 500ppme M 7rstd A
Z¥ ham9 A %= 15974 nitrite 0.094g/kgS #7138t A2 E ham

£ 30. oA wxe HA FFAHEAY = Wil met NzY
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ZNSAEY AFrINFES N4 F5e W

A A7) 2 CFU/me

Sample %Kiy

0 time 59 10 15¢ 204 254

e ND. 30x10® 32x10° 1.1x10° 14x10° 75x10°

A HAFS ND. 10x10° 21x10° 39x10* 3.1x10" 3.1x10°
lactose HEAYF  ND. 30x10° 85x10° 40x10' 83x10° 48x10°
e #FF ND. 1.0x10° 27x10° 38x10° 37x10° 27x10°
245 1.0x 10° ND. 10x10° 16x10° 14x10° 44x10°

B HAFF 50x10° 20x10° 37x10° 27x10° 21x10° 1.1x10°
lactose WERTF N.D. N.D. 74x10° 16x10° 12x10* 35%x10°
X FF 20x10° 80x10° 27x10° 12x10° 1.1x10® 1.2x10°
234 20%10°  12x10° 28x10° 11x10° 14x10° 53x10°

c Aazs 20x10°  20x10° 23x10° 31x10° 29%x10° 1.9x10°
lactose ZEAF ND. 15x10° 78x10° 33x10' 82x10° 4.1x10°
HeH 75 ND. 25x10° 33x10° 32x10° 30x10° 16x10°
X 20x10°  22x10° 23x10° 42x10'° 12x10° 4.1x10°

D ZAaFs ND. 60x10° 16x10° 33x10° 20x10° 7.1x10°
lactose LEAF 1.0x10° 12x10° 32x10° 34x10' 72x10' 3.7x10°
HeA #4 ND. 23x10° 32x10° 23x10° 1.7x10° 14x10°
s ND. 20x10° 19x10° 39x10° 1.1x10° 28x10°

E ANFES ND. 10x10° 11x10° 1.1x10° 10x10° 63x10°
lactose HEAF  ND.  20x10° 62x10° 19x10° 7.3x10* 3.3x10°
HeX #F ND. 13x10" 28x10" 15x10° 16x10° 1.4x10°
e 80x% 10° ND. 15x10° 28x10' 86x10' 1.7x10°

F BEAZF 1.0><10§ ND. 15x10° 63x10° 15x10° 52x10°
lactose AT 70x10 ND. 23x10® 13x10° 63x10" 28x10

HeH #F5 80x10° 60%10° 16x10° 34x10° 1.0x10° 83x10°

* N.D. Not Detected

A : 0.079g/kg control B : 0.094g/kg control
C : 0.079g/kg + Monascus No.116(300ppm) D : 0.079g/kg + DF-100(300ppm)
E : 0079g/kg + CFSE(300ppm) F : 0.079g/kg + Bamboo(300ppm)

E 3L otAe T A FHELY % W] w2} Az
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ZHSAFY AR7VFY 04T 75 W

A% 71%d d& CFU/me

Sample A
0 time 5 109 159 20 259
E X i ND. 30x10° 32x10° 11x10° 14%10° 75x10°
ANFSF ND. 10x10° 21x10® 39x10° 3.1x10° 3.1x10°
A actose BEATR ND. 30x10° 85x10° 40x10° 83x10' 48x10°
AL FF ND. 10x10° 27x10' 38x10° 37%x10° 27%10°
=44 1.0x 107 ND. 10x10° 16x10° 14x10° 44x10°
RANFSF 50%10° 20x10° 37x10° 27x10° 21x10° 1.1x10°

B actose #ENF  ND. ND. 74x10° 16x10° 12x10* 35x%10°
A& TF 20%x10° 80x10° 27x10° 12x10° 11x10° 1.2x10°

234 10x10° 17x10° 31x10° 13x10° 13x10° 54x10°
ANESF ND. 70x10° 20x10° 28x10° 27x10° 1.8x10°
C lactose 2EHF ND. 70x10° 73x10° 29x10'° 80x10° 45x10°
ALH FF N.D. 21x10° 32x10° 30x10° 29x10° 14x10°
S i ND. 36x10° 18x10° 34x10' 1.1x10° 36x10°
AN ND. 20x10° 18x10° 23x10° 1.1x10° 38x10°
D jactose #5442 ND. 23x10® 43x10° 23x10° 68x10° 23x10*
AR FF ND. 20x10* 23x10° 16x10° 16x10° 13x10°
E i ND. 10x10° 30x10° 30x10' 1.0x10° 27x10°
A4 N.D. ND. 90x10° 83x10° 93x10° 4.1x10°
E  jactose WEAF 10x102  ND. 40x10° 17x10° 67x10° 21x10°
AL ¢ ND. 50x10° 26x10° 14x10° 15x10° 12x10°
i 70%10° 20x10° 22x10° 13x10*° 31x10° 14x10°
AAF 4 2.0x10° ND. 18x10° 82x10° 51x10° 23x10°
Fjactose 2547 N.D ND. 35x10° 14x10* 13x10° 78x10°

AL 6.0x10° 43x10° 1.7x10° 21x10° 33x10° 27x10°

* N.D. Not Detected

A 1 0.079g/kg control B : 0.094g/kg control
C : 0.079¢/kg + Monascus No.116(500ppm) D : 0.079g/kg + DF-100(500ppm)
E : 0.079g/kg + CFSE(500ppm) F : 0.079g/kg + Bamboo(500ppm)

E 32 opAMY xS} HA FFH4EFY v ¥ u Az
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g F4e W

A #717kel W& CFU/me

Sample % Kis

0 time 59 109 . 159¢ 209 25

34 ND. 42x10® 38x10® 60x10° 56x10° 35x10*

A HA g5 ND. 30x10*® 10x10° 50x10° 15x10° 7.3x10°
lactose WEAHF  ND. 16x10° 60x10° 34x10° 38x10' 26x10°
e o+ ND. 16x10* 32x10° 29x10° 34x10° 1.1x10°
o5 1.0x 10° ND. 10x10* 16x10" 14x10° 44x10°

B AT 50x10° 20x10° 37x10° 27x10° 21x10° 1.1x10°
lactose HEATF  ND. ND. 74x10° 16x10° 12x10" 35x10°
R I 20x10° 80x10° 27x10° 12x10° 1.1x10° 1.2x10°

. FTF ND. 23x10° 28x10° 53x10° 43x10° 3.1x10
c AddsF N.D. ND. 21x10° 51x10° 53x10° 3.0x10°
lactose EAT 1.0%10° 10x10° 60x10° 13x10° 18x10° 63x10°
AL FF ND. 14x10* 39x10° 16x10° 17%x10° 54x10°
o ND. 33x10° 33x10° 18x10* 33x10° 1.3x10°

p 3A4zEF 1.0x10? ND. 17x10° 23x10° 29x10° 15x10°
lactose WEAMT 1.0x10° 1.0x10° 42x10° 12x10° 19x10° 29x10°
A& T ND. 18x10° 27x10° 14x10° 15x10° 4.6x10"
274 N.D. ND. 27x10° 14x10° 32x10° 1.2x10°

g 3AiddEs N.D. ND. 80x10° 21x10° 32x10° 9.0x10?
lactose WEAHZ 1.0x10° 40x10° 60x10° 1.1x10° 19x10° 37x10°
A& o+ N.D. ND. 22x10° 15x10° 16x10° 4.3x10°
275 ND. 10x10° 19x10° 82x10° 11x10° 1.2x10°

F 3dEF N.D. ND. 10x10® 10x10° 14x10° 4.0x10°
lactose FEAQZ 1.0x10° ND. 32x10° 38x10° 41x10° 23x10°
HeA @F ND. 70x10° 18x10° 12x10° 21x10*° 18x10°

* N.D. Not Detected (< 20)
A : 0.084g/kg control

C : 0.084g/kg + Monascus No.116(300ppm)

E @ 0.084g/kg + CFSE(300ppm)

E 33 obEAtY s WA YFAHEAY = Wl g Azxg

B : 0.094g/kg control
D : 0.084g/kg + DF-100(300ppm)
F : 0.084g/kg + Bamboo(300ppm)
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SHEAT ARVNAFY vidE 25 A

A%} 713%e @& CFU/mt

Sample A

0 time 5¢ 104 15¢ 208 259

235 ND. 42x10° 38x10° 60x10° 56x10' 35x10°

R i ND. 30x10° 10x10® 50x10° 15x10* 73x10°

A Jactose EAF ND. 16x10° 60x10¢° 34x10° 38x10° 26x10°
A ZF ND. 16x10° 32x10° 29x10° 34x10° 11x10°
s 1.0x10° ND. 10x10° 16x10' 14x10° 4.4x10°
AARF S 50%10° 20x10° 37x10° 27x10° 21x10° 1.1x10°

B lactose $EHF  ND. ND. 74X10° 16x10' 12x10' 35x10°
e &+ 20x10° 80x10° 27x10° 12x10° 11x10° 12x10°
a5 12%10° 22x10° 43x16° 41x10° 47x10° 28%10°

c Augs 60x10° 10x10° 53x10° 48x10° 46x10° 32x10°
lactose WEAFF 40x10° 20x10° 70x10° 12x10° 19x10° 31x10°
ALy FF ND. 76x10° 32x10° 15x10° 16x10° 49x10*
235 ND. 10x10° 30x10° 13x10° 24x10° 1.1x10°

p AiEs N.D. ND. 13x10° 25x10° 27x10° 14x10°
lactose EAF  ND. 1.0x10° 33x10° 1.1x10° 16x10° 34%10°
AL FF ND. 44x10° 18x10° 14x10° 13x10° 3.1x10°
2345 N.D. ND. 10x10®° 13x10* 21x10° 81x10°

E BEdEs N.D. ND. 20x10° 16x10* 33x10° 12x10°
lactose WEA T N.D. ND. 40x10° 12x10° 1.1x10* 31x10°
AR aF ND. 11x10° 15x10° 14x10° 14x10° 28x10°
ki ND. 10x10° 25x10° 69x10° 12x10*° 83x10°

F Eazs N.D. ND. 50x10° 16x10° 18x10° 6.0x10°
lactose R EA T N.D. ND. 47x10®° 51x10° 52x10° 24x10°
M @S ND. 16x10° 14x10' 18x10' 19%x10° 1.1x10°

* N.D. Not Detected

A : 0.084g/kg control B : 0.094g/kg control
C : 0.084g/kg + Monascus No.116(500ppm) D : 0.084g/kg + DF-100(500ppm)
E : 0.084g/kg + CFSE(500ppm) F : 0.084g/kg + Bamboo(S500ppm)

E 34 oA Fxot A YTFHEZDY w5 ¥ % Mzd
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2

HEAE) ANNFe) N4 4o vl

A% 712e] W& CFU/me

Sample A

0 time 59 109 159 20 259

i ND. 20x10° 19x10* 12x10' 14x10* 23x10°

A RAAF N.D. ND. 47x10® 16x10° 32x10° 20x10°
lactose® A #  ND. ND. 80x10° 12x10° 68x10° 18x10°
ey ds ND. 14x10* 33x10° 71x10° 84x10* 58x10°
2734 1.0x10° ND. 10x10° 16x10° 14x10° 4.4x10°

B BT 50%10° 20x10° 37x10° 27x10° 21x10° 1.1x10°

lactoserEXF  ND. ND. 74x10° 16x10° 12x10° 35x10°
AeRFSF 20x10° 80x10° 27x10° 12x10° 11x10° 12x10°

75 ND. 70x10° 19x10° 63x10° 81x10° 4.1x10°
c Auzs ND. 10x10° 12x10° 23x10° 21x10° 50x10?
lactose A F 1.0x10° ND. 23x10° 43x10° 21x10° 1.2x10°
HeRFS ND. 82x10° 17x10° 52x10° 63x10° 83x10°
275 N.D. 24x10° 28x10° 68x10° 79x10° 23x10°
D Ei#Ee N.D. ND. 90x10° 14x10° 1.1x10° 4.0x10°
lactose &4 F  ND. 70x10° 24x10° 18x10° 24x10° N.D.
AeRAFS ND. 13x10° 21x10° 34x10° 31x10° 71x10°
Fas N.D. ND. 32x10° 58x10° 68x10° 3.1x10°
E 3BAFF N.D. ND. 10x10® 11x10° 12x10° 10x10°
lactose 2 EA ¥  ND. ND. 20x10° 19x10° 16x10° 80x10°
AL TS N.D. ND. 28x10* 32x10* 29x10° 78x10°
235 N.D. N.D. 20x10® 33x10° 43x10®° 34x10°
F HAZEF N.D. 1.0x10° ND. 12x10° 14x10° 20x10°
lactose &4 #F  ND. ND. 10x10°® 14x10° 17x10° N.D.
AR F5 ND. ND. 12x10* 12x10* 15x10° 58x10°

* N.D. Not Detected (< 20)

A : 0.08%g/kg control B : 0.094g/kg control
C : 0.089g/kg + Monascus No.116(300ppm) D : 0.089g/kg + DF-100(300ppm)
E : 0.089g/kg + CFSE(300ppm) F : 0.089g/kg + Bamboo(300ppm)

E 35 oA Fxe A FFAHEDY & Wl u Az
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FHFAF AB7¢Fe vlYE F59 WA
A% 71%e & CFU/me

Sample A

0 time 5% 109 159 209 259
235 ND. 20x10° 19x10° 12x10° 14x10' 23x10°
A AAEF N.D. ND. 47x10° 16x10° 32x10° 20x10°
lactose AT  N.D. ND. 80x10° 12x10* 68x10° 18x10°
ALRIEF ND. 14x10° 33x10" 71x10° 84x10° 58x10°
234 1.0x10° ND. 10x10' 16x10° 14x10° 44x10°
B AAFS 50%10° 20x10° 37x10° 27x10° 21x10° 1.1x10°
lactose EAHF  ND. ND. 74x10° 16x10*° 12x10' 35x10°
AL 20%10° 80x10° 27x10° 12x10° 11x10° 12x10°
234 ND. 50x10° 23x10° 65x10° 83x10° 38x10°
c 3FNFF ND. ND. 14x10° 26x10° 19x10° 6.0x10°
lactoseW A7 1.0%10° ND. 27x10° 20x10° 20x10° N.D.
A&y aF 10%10° 49%x10° 19x10° 48x10' 57x10° 72x10°
235 ND. 70x10° 17x10° 40x10° 62x10° 28x10°
D FAESE N.D. ND. 11x10° 12x10° 19x10° 20x10°
lactose2 £ T  ND. ND. 20x10® 23x10° 19x10®° 13x10°
AL T4 ND. 59x10° 15x10° 29x10° 26x10° 7.7x10°
E Ein N.D. ND. 21x10° 34x10° 73x10®° 24x10°
E 3azF N.D. ND. 80x10° 90x10° 17x10° 20x10°
lactose A4 F  ND. ND. 80x10° 14x10® 21x10° 40x10°
R i N.D. ND. 12x10* 20x10° 21x10* 6.7x10°
274 20x10° 30%10° 12x10° 41x10° 34x10° 18x10°
F 3AAEF N.D. ND. 20x10° 80x10° 20x10° N.D.
lactose2 EA4#  ND. ND. 12x10® 17x10° 13x10° 20x10°
AR EF ND. 32x10° 14x10* 13x10' 14x10* 63x10°

* N.D. Not Detected

A 1 0.089g/kg control B : 0.094g/kg control
C : 0.08%g/kg + Monascus No.116(500ppm) D : 0.089g/kg + DF-100(500ppm)
E : 0.089g/kg + CFSE{(500ppm) F : 0.089g/kg + Bamboo(500ppm)

I} w3 ¢ ¥WIHE JehdQen nitrite 0.089g/kgol  300ppm T

_134_



500ppm< H7tstd A =" ham® 7%+ nitrite 0.094g/kgS A7}l

AzZY hamiB ot H& 593t E Jelddoh

%2"}59] % nitrite 0.079g/kgell 300ppm® 500ppmS M7t A=
d ham® F-¢e dA A7 A2 nitrite 0.084g/kgst 0.089g/kg

of 300ppm¥ 500ppmE A8l A XY ham® A ST nitrite

0.094g/kgS #H7teto A xd ham¥ vl&3 7 ¥3HE YAt

A2 = nitrite 0.079g/kgl 300ppm3} 500ppm<S H7tsld A=

® ham® A$E A A7 YR nitrite 0.084g/kgol 300ppm

500ppm< 73t AZE hamd AS 10744 A &3S Jelde

B, nitrite 0.089g/kgel 300ppm3} 500ppm<E H 718+ A ZH hame A

¥ nitrite 0.094g/kgS A7teto AXE hamBd HA e FAIS F

Fo2 #FHYT

A2 §F<9 DF-1003 FAHg A3E B FAoh

Phyllostachys edulis®} 373

SNFAEF Azxd HNAEEA HEH Hel g Hdd
Phyllostachys edulis 22 F289 FTAEYE 2479 nitrites T ol
300ppm, 500ppme H7}std HE} B Ut} lactose BT F&
nitrite 0.079g/kgel 500ppm< #H7lsle] AZE hamel AF 209 71%]
nitrite 0.094g/kgS 718t AZE hamP vl AAZI AR} AN
o nitrite 0.084g/kgl 300ppm3} 500ppm< F7std A ZE hame] 7
2 209 7}A] nitrite 0.089g/kgell 300ppm¥ 500ppmS H7bste A z=
ham®] 73-$-% nitrite 0.094g/kgS A7Fstd A Z2"H hamB o HA E&
AL FEo 2 AU

3714 FTTE nitrite 0.079g/kge) 500ppm= #H7Iste A= ham
o] 7% 15947bA nitrite 0.094g/kgS 713t A ZE ham3y ©] 3
AA &7 AR nitrite 0.084g/kgoll 300ppm# 500ppmS H 7}s}
o Axd ham® Z$¢E 20874 JA a75 Jelb¥a, 0.089g/kgol
300ppm¥ 500ppmS H71ete] A FE hamel AS$E nitrite 0.094g/kg
S A7tetd Azd hamBo A& FFHgE el

A & nitrite 0.079g/kgdll 500ppm<S E 718t A ZE ham9)
AF< 108 7tA nitrite 0.094g/kgS #7135t A" hamd} v]3)
o W3lE YehWd ey nitrite 0.084g/kget 0.089g/kgell 300ppm 3%
500ppm< H7}3ted AZH hame 2§ nitrite 0.094g/kgS H 718l

- 135 -



AZE ham¥ ¥l F4EI3E Jehdidg.

A 232 & nitrite 0.079g/kgel 300ppme H7tstd Az¥ hame
€ A4 15973 AAAFH7 AR 2 nitrite 0.079g/kge] 500ppm

€ 0.084g/kgel 300ppm# 500ppmE F7Hstd AxE hame] A$ole

208742 Al A7 QA nitrite 0.089g/kgol 300ppm# 500ppmE

F7tstd AzE hame 73§ nitrite 0.094g/kgS H715td A X ¥ ham

B HA = {A &2 FEHUG

Phyllostachys edulis 949 FEE9 FTAIPAL obAA 0.084g/ke

A7M2 AZYF 25U7HA] obFAF 0.084g/kgel AFE Yetyon, Ay

g BEE MNE T M 5% AZAHE YeEd

8.9

v EA 2 JHdA YFEA F Monascus No. 116, DF-100, CFSE,
Phyllostachys edulis leaves®] FEE $& ol2AAA3e ¥LoZ 5-10ppm
Az AF E7E JHAGY FUdA FHEHI UE REFAA FE2Y99
A7bEdE ARLdS 15975 10ppme] ZFENE pgey, o A7t B
E& #8iM e Sppm el FFEAHRE BYY. vAEBA2A Monascus No.
1169 T X2 Monascus No. 229, cochineal, paprica 5 Mo HLgo g
S5ppme] ZFEAHRE YelWch £33 28 T E A Phyllostachys edulis® 3
EE /L9 stsAdel A5

o 4 A x| pHet aw A3}
pH ¥3s ZE ZH 99 hamolr 25¢ B3t 594~6.194 018 A3k
2 A3tE YehlA ¥skeo phyllostachys edulis leaves®] % 20| H7}
Ho Alzd 54 SAF] g4 ¥ pHE YehlitHdata not shown).
aw W3tE ZAZte] hamel 25¢ ¢ 096 W€ HAYtHdata not
shown).

A6 " AMxege &y # FE
AEYH WEE $3 Monascus TFol ¢ AL @ FHFEHY $54 0]

#2AHAY. vl EAZAY Monascus #F I8l £ -2 E2RE AAE 23
| AL P ADBRESES FHYAZ HLPY} B AZFAHA olA
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oA 4ite] 0.089g/kgel A7t £ FUEHE A FFERZAM Monascus #3 No.
116 500ppm =+ F T7F9Y AZTFTAFE Y 300-500ppm, 221 FANAZA
Monascus No. 229 500ppm, paprica 300-500ppm =% cochineal 300ppm<] =7}
2 71E9 oA HrERE /U F oz e FAHoR 3}‘“&33}0‘1 o A
TE Y2 SIS HE B AEFIEE ALHUY. 201F59 BAE 9
3 22t 4ol Ao, BAFHNA 214" 65CHE 27| F5RYL D_’I:*]?l
7] 93 2o dutstE FAL: 75C HEE ZBAsVZ o) ol oS3t
HE&Aed FeiME &H oz ARl Aol

0
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A 5 & drdd E3AH(EH)

A14dAFNELH

1. SHSHSAS AUz AHISGA)E T3 AF AL 33 2 MUEAgSS
=£33 A SLLR)SAFE vlastq 3 715434 2= SAF AL
(£¥)2He] [RAFH 715497235 SAF L)

2. 7189 FAHIE S oA 38 S SAF AL
(712 MLAE B MNFgog FAFA Yarls A1)

3 HAERS B8E AY ATAH AT ST B

7b b 8= BolAe MAEAY AARYE ol &dtd A7 siAn
71 SEAFY AL

Y. A72AGH 2o m AEFAA 3%TE L2FHIMA 6% 17
e ¢7tEd JAEE 03% EF WMo EA AEFE018% A9
AT A7) FEAFL AT (PP FASEA A3™A ARAD
#H)

4. 7154 €2 Zstd FHAx A7 A28 A2

7h HIA SRR HAEAY AARYE FE3o AT HA L EAEF9
7.

Y. 4% 9] 7]%5 4 E 3 (Cellulose,Gum,Lysozyme, ) 4 Extract) 3 2 old o &
&= Cellulose®t Gumeol AT HA L7 EAFN S o] &7t540] =& A
o2 g9l

t}h. CelluloseZt #7Hd FA A2 AQF AFA HADJAE AL (1% 3%
)

2t Gumel H7Hd SHAZ Ad AT AALZRAF AL 1%TE)
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g BT 83 Ad A7 AARY] FX9 ML (54,52, H2F)
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AAYA &9 AY AT SRR SEAFY AZRZ beES FU8A
o
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7154 €4 23d SHAx SAF AL

ATE SHAFA H/MEZE 4T 715 S A Z(cellulose, gum,
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o2 gl AMFA A7 FAFA HFF cellulose} gume] HA A
NrES TR ATAH cellulose 4520, 1, 3 EE 5%)olME 1%
8t 3% cellulose H7FFEol ATFAAAA 7Y AF) FAELT FA
Bl $¢3 g3 Jehllo] 3y AzteFdel FAHAL, gum 45F
©, 1, 3, B 5%)NME 1% gumA7teEo] AT A7) P FAE
A3 Al vlxA ¢ AHE JElYo] HAY HilsEYol s
At

ode] A27E EHE HAFTAA ATFARAF (2T 25%, 9444F 0.3%)3
ALBFE15%23)% 03% AT 1% 3% 39 cellulosedt 1%4
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A A&Hoz RAsd Y $5E 2Pl A oz YIFY
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1. ¢H4jupwl 1. SH4lupu 7
2. A
3. Zelupe 3 2. SR
4. ZupeF 3. FuiwF
5 ¥ER
6. 22AY 4 BAF
7. 2U¥ 5 A2ay
8 s +%
9. ¥FALAR 6. MEd
10. AAFGAAA] 7. 2} I AN R
11. EAlg2AA
12, Y=} 242 8. Y=garA

FETERAL R AF FRA didMe FEAdTEdd didsEeES
el Ay B R FE2EA AVFGHL HEA dFF 21-19A,A-
A AAF 727-28X WA FHA AT AEE FFZ A} AZAHEGA
)X HF #v FFGL 3en, FRE AANF22A YAt 4w
A7 AR tue Reg AF FFTFE AL 7lgkn 8.

¥, U A2 ATSH SiAd &9 A .

CAE, AEEY 9 9d¥t g
(1) A& (Fig. 24)

(2) 4B &Y (Fig. 25)

(3) 437t U &(Fig. 26)
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Ruming heds Fffect of ceitulose an restructured pork ham

Cellulose’} H7LE HPAH #=&3le] 22

N Soudy on Binding

Mictostructure and Sterage Characronistics of
Culluicse-Acded Restructured Pock Ham
C. L Lee’. I K Park, IL G. Chc and Y. L £ hoi

College of Agnculture. Chungbuk Nadonal Lmversicy

ABSTRACT
Tie omeeny study was undentaken 1o deteemine the offect of celitiose addition leveii). 1 3
or a1 on bindiw  abilicv. mwrosrucnue  and  storage  charucteristics of few  sale 3%,

rescructured porkt hanmt RPN Compared o conunit 2.3 saits, cellulose additon :8d not azfect

oli and szit soiuble westen exwractubility of restructured pork meantP>O0050 As ceiluiose level

trcresset Iram 0% 1o 1900 water holding  capacity  of resoucowred  pork meat  was

increasedi PA0O.03r Computred 10 control or 0% ceilwlose, 1% cellulose additior incrcascd! the

srecsssing vicld of IPHP7005:. However, 3% aor 324 cellulose additon Ai¢ aot incrense the

provessing sicid of RPH, In the binding ability of QILL 1% or 3% celluiose addition showed
higher (P<0005) binding abilivy than 0¥ collulose. e 3% cellulose did act Cellviose addition
did not affcer the meisowe. protein and Gt coatent of product!P>»C.05,. Scanning siectran
microyraphs shawed that there were few spuces in bunding area of RPH contsining 0% or
25 cetlulose, and thelr 2miein mauix #t the bonding srea was fullv formed and unitermiv

dense lihe the control product. In the other hand, the binding was not folly tormed in the

Yonding aren of RPI containing 3Y6 or 5% cellulose, and their protein mamiz was not fully
formed and less dense. Durtng 21 days of storage at 47, celluose addition did not affcer the
tivlbsrbiouric acwd und total microbial count values of the product

The results of this study ndicated thut 1% ceilulose addicon to low sait, restrocoured pork
him incrensed the processing vield and binding ability of yroduc: and did not affegt the
arernge charactenistics of procduct durine cocier storuge.

T [ 1SR FUSUT A A d4olarjeigaigel o YY"
Ra ot IR B O S DA '
Currespxnding  auther: Y. L Chei, Dept. of Animal Sci. College of .;\mcxdture. Chungbuk
Natonal (niversity. Cheonglo RKorea.
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PB9636 URel dislg AAF ($5R, /A2 Meo g QF

dEdida x4 ol %%, H o3

URWE A% gl dlajsle]l $-29] v1gel utR Astel Qe R, 233148 Mwale

0 2ng Sdssin e Az ndde R B £ e ARG sl elelvt g
o

FHRL $RE SRR Wl PekAl FHETE YV F AJelAl SRELE W Ag

g 22 Cwdel ZFEAZ] ARFA FASZ 24 $Ho=2 NCN& 22%, NPNE 20%0°]5:
NSN& 305% Jehdon ZEE 04kg/enid £2E A2 A9 Casein2th 2712 aminodt

£& Thr, Pro, Ala, Lyseidc}.

FHAAe LHEE THE dAlsid $712 RNe Ade] ojALE Az F7tk NCN,
NPNE $f92d ¥3 NSNe $fand .

AnHo2 SRS SRAAE ARE DULR FTHAH F4-
Q3 2A AF N4 T AFez A ddn Algdd

o

rJ

et E o=

ofy
Az

Key word : Milk traffv, Milk cake, Hardening, Free amino acid

PB9637 Celloses} 3717} A7 €589 FAe olAe A4
FEUGR 2483 wEy, 283, AP
28 el o1

2 AFE Celluosed] F7H-E(0, 1, 3, 5%)°] AATFE TGS 2FA
BaeE R AFA e 98 AR A A S

Cellulose] F7H= ATFA3K9] pHol o12d AL oA ggtou, HrlsFEol
3% 5%2 Frtgel w2} AFYLe] HEAIN AZAF FAY R ANFLo] £
Ao 2 FiAT FARAANZAAAM AL YA SFz o] AF ARAY
B Jurgd € 3% vlAe R VAL £ AAh 2193 PR A FYPAA Cellulose
o A7MEEL ATV AL} Solg s obF A JFL JehuiA I

Key words: Cellulose, Restructured pork ham, Binding ability, Scanning Electron Microscope.

PB9638 Characterization of Korean Native goat lactoferrin

Myoung-Soo Nam®, Kei-ichi Shimazaki', Kyung-Kwang Lee, and Dae-Yeul Yu
Korea Research Institute of Bioscience and Biotechnology, KIST.
'Faculty of Agriculture Hokkaido University, Japan

To characterize Korean Native goat lactoferrin, (KNgLf), we purified it from the colostum milk of
Korean Native goat by the methods of ion-exchange chromatography using CM-Toyopearl 630 gel
folowed by heparin affinity chromatography using AF-Heparin Toyopearl. SDS-PAGE and Western blot
analysis exhibited that KNgLf was estimated to be 8 kd in molecular weight and similar to bovine
lactoferrin.  Iron saturation of KNgLf is 30.6% estimated by the simple spectroscopic method. Circular
dichroism (CD) analysis showed that the structure characters was a-hefix : 24.5%, 8 -structure @ 36.0%,
B-tumm : 135% and random structure :@ 26.0% suggesting that its structure may be similar to that of
Sannen goat Further analysis such as antimicrobial activity are going on to verify KNgLf more in detail.
Key Words : Kdrean Native goat lactoferrin
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by B Z, I B AT o
2 HAROH ctuanold DR THETAY
. 5 & Ty -t s .Y
scotaidehyde st ¥y L paict Ajm g2
b oladz 2 AQT\3 ABT-23F #a3 =z

TTRAM WYY 2722 3y &Rl HG

B YRE PSR Aoz Bases,

Antimicrodial activity and pig-

mentation ol monascus strains

Jae-Hyung Mah, Si-Yong Park and t=an-foon
Hwang,
{Cepartmert of Tond and Siotechnology.

Korea iniv,}

The antimiczobiat actvity of 39 Munascus sirains
aolated from Ang-Khak was active wgsiast Bacilius
vudtils, Sicphylococcus aurcux. Shigella dysemtesive
and Listeriu monocyiogenes, while less or ao: active
10 uther test micr(xjreansins. 4 Munoscas isola‘n:s. No.
116. 373, 481 and 184, showed the high iatensity of
pigmeniaton. The addition of 8% sucrese s C-
sourcs and 16 (NH,).S0, and 2% yeast exirses 3 N-
source was highly effective un antimicsobisl acdvity.
The red pigrocriatics was swongly siimulawd by
fructose, galactose, soluble starch and sucrone as C-
source and yeust exiract as N-source, The :dditen of
MnSO, in thc culture enhunced e animicredisl
activity dramatically while bots MnSO, and X.HPO,
were required (or the strong pigmentation. The sgong
aatimicrubial ctivity and pigmenttion was obscrved
whea intubated on rice extract broth with initiab. pH
of 5.0 for 1S days. Cpimem incubation tempszrature
for the

antimicrobial activity and  pigmen:agon

showed 32.5 °C and 25 *C respectively.

PDU6: Lactoconsus sp. BY07} Ad4tsi=
teilaio Ale] o F-abElei D A1 -G scy 2
$E 50 o] 3

LR, ol4h2r 242, e

(FrTot AT w Bover .
ke ot Faa i

s 23 Wt Lucrcoctus sp. HY S92
AU LT W 43 09y LRSS
SW P30 SR 4L SUF 2T ooy
2 AHA4S Ano Wzl us RAE 1247 W

Y
S
g
[e+]
a
_Lo

Sl W Y o
Eatercbacier  sgp.,
Streptacoceas spp. Foll 3t whej2] 22 Azer
A% A g2 rZuZ FRo] dAsiciend, o
& Micrecoceuy s3p.90 Enterobacter spp.i= 2% i
TSl 3y APea  Jdapuicy,
Bucdlug sp. S12 WG C202 2 Hajefefz Y3
24, ol 11x 10" mI T2 250 U bk of
SFEhe] B Y3 2T AT 2ol o) gal
TEE et 2alve Lactocnccus sp. HY 429

TTE 54 oforsr 43NS AU Adels

45 L Micccoctiis Spp-.

ey

M ofisl ¥ 6223 Smeprocuccus sp. Sle] 2F
At el Y& A e Lacioccceus op. HY429 <2
AT W 2T £od2 2 alaks Nl )}
T ALA Y

PD-07: Deveinament and application of
new metheds for improving delection of
Vibrio vulnilicus in small

cclopus
{Octopus varisbilis) by PCR

L2z, Jee Yot Chor Mi Kim, Eun-Ye Juong
Jor g Bang Zun and Sang Ho Choi

tDegarzemnt of Food Science and
Techach-gry. Chonnam National Cniv.)

Recent ourreaki of life-threatening septicemia due
1o Consumpticn o raw esaifzads conminaed witk
Vibriv wulnificas 10 csuse a lusy of public bealh
assurufcs amd may aegatively affect e seafous
dustry. Develop: 1y 4 method that dose amt invohe
cenventional labre 1oy Culiriing siep is requirsd for
detection ov V. vulnifous Jue to its abiity o zncer
int2 the visble hut aonc:lnzadie (VBNC) state. It Ras

beea propused 2 vur grevious work that PCR

_153_



	즉석제조 육제품 개발에 관한 연구

	제1장. 서론

	제1절. 과제명 "즉석제조육제품 개발에 관한 연구"

	제2절. 현장애로 개발사업을 추진하게된 사유(동기)

	제3절. 연구개발 사업 목표


	제2장. 국내외 즉석육제품 제조 실태조사 및 한국형 즉석제조 육제품 개발분야

	제1절. 국내 즉석육제품 제조실태 및 유통구조 조사

	제2절. 해외 즉석육제품 제조실태 조사

	제3절. 한국형 즉석제조 육제품 개발


	제3장. 기능성 강화 즉석제조 육제품 개발분야

	제1절. 비선호부위 활용한 저염 재구성 육제품 개발

	제2절. 기능성 물질 첨가에 다른 가공특성 및 관능특성 규명

	제3절. 기능성 물질 강화된 즉석제조 육제품 개발

	제4절. 제조공정의 확립 및 상품화


	제4장. 무첨가 또는 저수준의 방부제 함유 즉석 육제품 개발분야

	제1절. 서설

	제2절. 미생물계 및 동식물계 발색대체 물질개발

	제3절. 미생물계 또는 동식물계 항균물질이 첨가된 저수준의 방부제 함유 즉석육제품 개발

	제4절. 기선발 미생물(홍국균)의 안전성 시험

	제5절. 기재발된 특석 육제품의 미생물학적 품질향상

	제6절. 제조공정의 확립 및 상품화


	제5장. 연구성과 활용계획(실적)

	제1절. 연구개발실적

	제2절. 기대되는 성과

	제3절. 산업체 활용방안 및 상품화






