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Utilization of Animal Blood Produced from Slaughterhouse
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SUMMARY

The economic and effective production of several useful materials from animal
blood produced in slaughterhouse is investigated. Animal blood contains several
useful proteins in high concentrations, but the utilization of the blood is limited
and most of the blood is released into environment, It is necessary to develop
the processes for prevention of loss of a valuable protein source and elimination
of this pollution hazard. In this study, three applications have been studied to
develop new utilization procedures; (1) the production of probiotics as a feed
additve using bovine blood plasma-based (BBPB) medium, (2) the production of
antihypertensive peptides and antigenotoxic peptides from plasma proteins, (3)
the production of a colorant for meat products with reduced concentration of
nitrite’

A probiotic-strain of Lactobacillus sp. was cultured in BBPB medium and
freeze-dried to prepare a probiotic product as an animal feed additive. The cell
mass produced in the medium, 52x10°CFU/ml, was high enough to be
commercialized and was 74% of that in MRS medium. The survival rate of
Lactobacillus sp. against freeze-drying was affected by the conditions for
treatment of cultured BBPB broth before freeze-drying such as pH adjustment,
volume reduction and freezing rate. It was also found that the blood protein
hydrolysate remaining in broth also enhanced the survival rate. Among various
proteétive substances, sucrose showed a high stabilizing effect with 10%6(w/v)

addition, by which the maximum swvival rate(48.3%) and viable cell
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count(3.0x10'"° CFU/g) were obtained. The results showed a great possibility for
the utilization of animal blood proteins as economic nitrogen sources in the
production of praobiotics of lactic acid bactena.

In the production of angiotensin 1 converting enzyme (ACE) inhibitory
peptides and antigenotoxic peptides as a material for antihypertensive-functional
and cancer-preventive food, respectively, the advantageous conditions for
enzymatic hydrolysis to yield a peptide fraction of the highest activity were
investigated with a respect of industrial production. Bovine blood plasma proteins
are hydrolyzed by several industrially usable enzymes to obtain ACE inhibitory
peptides and antigenotoxic peptides and the separation steps for obtaining most
active fraction are studied. The Alcala$e hydrolysate of albumin showed the
highest ACE inhibitory activity, 0.5 mg-protein/ml of ICs value, which was
almost in the same level (< 1 mg/ml) with those of other food protein
hydrolysate reported by other researchers. The Alcalase- and peptic hydrolysate
of total plasma showed antigenotoxic activity and the Alcalase hydrolysate of
albumin was most active also in antigenotoxicity. It was very encouraging
results because there has been no report on antigenotoxic peptides. The
possibility for the production of antihypertensive peptides and cancer-preventive
peptides from animal blood plasma proteins is suggested.

In the development of a novel colorant reducing nitrite usage, it was tried to
form NO-hemoglobin and maximize the coloring effect by adding the colorant to
meat product. Ascorbic acid showed stabilizing effect on the coloring of
hemoglobin. The coloring of sausage using NO-hemoglobin colorant was possible
by adding only less than 30 ppm of nitrite, which was the significantly reduced

amount of nitrite compared with that in conventional meat product production,
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70-100 ppm. The optimum concentration found in the sausage preservation
experiment was 12 ppm. From the results, it was found that the utilization of
animal blood for a novel NO-hemoglobin colorant production has enough

possibility.
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o] &g njXx JYtt. o)PY olF 2 /t5YYY o] &L HAY 279 ATFA
E F2 7taddeziy é‘!ﬂ’é% A7) 98 otME, g, FUTE Aelso &
A gHAE #9A AelPye] F2 AFHolA A6, 7). 2 F 03I RH
t 7 YAgo dUYEHELE MY @ FFEE TYARAKEB) Faksg
Eaxed Y47tx E¢sid dAAM2REHY A YJr&E Fole THo
EZ Yot F(9), ol FAG g dFEc] F2 ¥aHUY. 53] Delaitre
T& 49 AL M7 Hal Fo4A P, F 2 pH 2AAA oHHEZ A
2lste] o SYBE F&ste F4HQY WYt 2HA B JhFEH g 4
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& AASNE B2H U ASHS W FaY wyAe 42 uny Pt
£43 wdo]l BuA Wy flol ARHo 2 B4AY & AT WHTHO),

@, HEUAY o] gFote] dalM g AX A7 oM, 9 lowa
FUdtte] B2 Ydosyy HRIsue Resuel dud 448 AAD
* szzed  Ex72d  2APcrosslinking)AAM YA il (blood
substitute) && Aol B A(blood plasma expander)2 ol &3t Wio] S
AR(11), Y& Toyo-sodalol e Sl de] GUBHAAS Nste] ge ¥
A% 300097 80003 E2 FelRetol=st MM Hahst gl A
Y4 E7t $82 WL 4B sl £= AE fHAAY AE s
& ANHYL12), 8T /H4LHES Tetramena pyriformis?e ADEE
(protozoa) & M7 AP WA HROZ ALSE BHE ol ate], Y7o sp4Ls
2ol 0l4% WAZH Be Y RS NI ARl A= NILHE et
Wl obolgt ZAel FANCE AEHT Ut WE(peptone) LTHE HHsHA o
FHo2 Ut B8 glo] 4 A4Y WANEOD o)8Y 4 AT Aol
7= dAch13).

YUOE WA H2YAL HYHOZ o]fHD UE AE HYW $H oIy
APCAFS 9] 7194l A4bsta 9t E¥(blood meal) 024 YA AZAN £
st Aol AR $24 ¥ ARAMAZ 448D Yo Y vdac
9] HarimexAbgolA] A4sn Qe €32 (plasma powder), hemoglobin powder,
globin powder, ¥ ¥ fibrin® ¥ W§ thrombinA$o] Uch PFEL WFe A=
stof YUY Row $49 H5Hemulsifying) 2 ASHgelling) 4L Az 3l
ol Fulsjol A ¥, AMX|, 2t E(liver produc) T8 FAEo] HEHAAEZ o] &
Ha o #RI2ug Edue] BFEARY 2 I 24 powders £7HF Yol
M9 4#AA (waterbinder) T WA, HFEEE ABAMY FUE, +2

A, AFZZAFTY §52 AL§EHY, F24 powders 9o £E AlRAIL 02
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2333 3, B fibrin® ¥ thrombin & fibrinogenit £9] collagenzte] A3
2 thrombino] &vigcts 928 ol 43t BY¥-S(oined meat)ol A e} ARA2 2
Ao, & @Ho 2ol o]8 e URAES 754 44T AEHR Qe AAH oA
e 32 diEo e o8l FEHD Uch AZIZW HAY SYLHAELE
Aeste 9= gAae AWIFAMEA ferroprotoporphyring] FEHE 7k 7]
fEol AZZ M4, @ds F54F Assis 249 I¥L AR & EFT
28 UeEliE Roz2 wEA, AEnAE 72 FAl(able)2 4E URAYL H
2 2, 7, ABd, FAAKE 28 20B), B2AATA H7AsHe
oJefo] HEHE o]Fojn UATHA). o] PAHL oAt F(—A), o|ZB|ATIA0A
Z(EBRAR), o5 TAUBILRTH)SA 71444 T3 AR, o|E
WEEDANE @Ay 878 B4Asd 43g FFee]l T2 YuoIE &
A, & Z2uQeto] = (globin peptide)d A4 FF3xn 3.

A 27tA AR viel o) &Yl o83 FAel MM A R
o) AF7t Feso] $T YRolunt AgHoRE ojgsle] {FEEBAZ AL
2 QAR FYAME 2F¢ tEP e o) gd BAE A7 A AFHTGAH
#o 2Exel e AHAchs} 36 o2z AT Yool AHHAA MEA
AZsts Agolal ¥ 4 A 1984de) $5(14)0) HEYRE olEdH FATE
So ZAANE 98 MeL(spun fibeE ALeE WEe) AFE Badgoy
FA&EE pYBole AFWHEI A= M FAZA oj22rirl, 1968 =
2 H71g ¥ gy olgutE 3 off FIFVAEGE AL
N 7tagde) gRe Bgdoz Helsd /&9 AY R dFEY Fo o9
A A7AE dASRA e 7Pt LEAUHIS). EE HEEYo 2Ry
angiotensin 1 converting enzyme(ACE) M8l #4¢ e $2¥Y YBI=E 4
Aste AFAasl LELAAEE(6) o] AFWLL B A7 4PE FAE AT

258 A$T WY T YE Aol TANIE Tk A2 §of oA & A7
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Mot o] 25 HIEQU IREAL ol g FEE2AL AU e A7)
TR R718 dolztn Ae HE, EF5A 7t58de] A MY s{riso] Y
Ful $4299 €] Hagde W LS AAY 9 233 2FHA Yol
o £ A7 ¥9a4dg v AP s& slojz wddd

A 712¥go] F2 o]851 e AL Y¥(blood mea)22A AL d=
A7 EREE A ALRS FEAG ©AY ARYAZ AR o 2y
Y9 Aol YoM &L FeEF 232 279 I 47234 PN E Slele 3
HHQA FAol o3 Mol U] ¢7] Aol ALRHIIHZM 2 AbGo] AFEH
Ae dYolth AT o] EFY F& A4 ol T dFoz2 HA AR H
7tEol €olgxn e Held, FevelddE 90dd EojMEM HEE Y
Abgel Frtez] ARRAR E]] 2ol 2E *}i‘ﬁﬂl"ll*‘l ol AHRIRATL,
HAZE Hx 12 Abgo] FolER Y A9 oA 3&7l°11\_ 5%t A= 37kt
Ao dAEe 2-3%S) £EL2 A Utk A AFRIE i €29, €
APYE L A4, dialysis, F94HS TaHF note] FH S0l AlrH
7tAle) AFHoE HYA %4 Aselth wy B AFANE ARYAR
M e AE&HA olf WALEM {FAT A} 28HE ] MEE YHE 1
At} o] JEG AR o] ¢ FATY wWiY S4E SUdsn HEREHE H
Hopsln HFHo2E v g HAUT LEA 9 7H’:i/~l7_|31 E3 fFAT
AAe 4 JEd o9& A7 ¢S EHE FAN L F Ae M2 AEAH
7tAY g SHsHe Arsan

E P¥HOZ e PFolAT tEHAL olfdo AFHA, 7154

T YYFLAR ol&H Aok HEFHAME Y dyAde {3 £

T
2 ol43E Zolm2 HWE 7l¢c] WAUR VeI P vy ¥

@
oo
Jg b
ox X

4o
A
N

24

T ez g Aoz AFEe] BEdAR Atk 22U s AF

)
o
R
Yo
oo
oo
Hr
o
rir
*F
2,
o
=
4
u
.
2
2
M
.t
4
AN
N
N
L
)
o
K
J
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ANEHE XT3 PG dPort. Y8 FHo2 £IANEH BAYL Bole A%
A4 Retoj=xt Bo2x WA 4EstE FAMA9 HEol=rt F2 $F gy
7HAA £A 9, dF dgd gy dYAFo2RE Fojulol A8ES, B
F&F, ALd278Y, 71 R F8AFY 715 ZHA2 AFAH] e WY,
Hof dujFe) Fo= o @ Ao 4A8EFSFIFY S22 Yetol=st ARoltt
(17). 4%4F 22 Y 7154 HeolmdME 4%E vtA RN sHA, 25
@, 9 G5, g dRRlFoa Ry AF, Yol Aed BHFAFY 715 S
e 71%4 Peol=s g FYHUAAT, Y SAZ = A ¥R dyde
F8 Tl 7159 Yelol=g A ot MnHAL B HYYo2REY A
2 A Y Aok, 18). et & dFdMe 7158y oA P day
4 71548 AFLA2ZM ACE A8 Petol= 243} el 7154 HF4A2M
GHAEA Helols £YL AaPd] ojMy steAd S dFAT

E dHozE §71FEA oMY L4ald #F sled HHdol U
nitrite/nitrates L AARE {7HFo] glo] WAt n]PJE F4 A& A A
o] stk %4& HAF}E myoglobind} hemoglobin® o] BLA37] wE
nitrite/nitrate®] £& SAHAE EFsn A MAHLZ 2 Aol HEH ey
2 AEFe FARn e RY HAIFAME nitrited] SFAHEE Fdta

nitrite® NaCle] %o 2 NaCl® A7 AMgstE2 AR Ach19). =3

A

nitrite/nitrate’= 2 BYEAQ nitrosamined] AFHRA, FAF AAHL
amine® ¢} nitrite7t Eaislo] AHE NOZI7t 718 H7le 7HdAR T B3
ol nitroscamine®] AAETH20). A2 MLFA dF #§HH AL nitrate’t
AYFo nitrite2 VYHD A BEFo] AYHAY H7HE amineHF o DA
nirosoamine¢ A4 ¥ctE AFAFA7tx Eadm dwh@D. olgk #ol wAHW
nitrite/nitrate®] §7hFo}A Y Hrzbe Sedete F¢ §7HF A g b
g Ao a<gle] Ha oy oAk o]l dANYNF dAEHe] LAHA ¥3 3U
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o} o2t 8BS debol A nitrite/nitratedl J7HE Folna st A7 FFE A
&5lo] fo1K22) 437 YA & Aeold. 2 nitrited] YMAINE Ho
¥ =ol7l Y 7tF FAHAM myoglobiny £t L Al nitriteS M7}t
@] NO+myoglobin®] 2¢& Hulststel FAE Mo AFA = o] K9
RAA Mg F2% 71eF9 styolch(2). olejd ZgdBate] & AFdA AlA
Bz e 42 HE5YY $8714&, myoglobin® FZ7F hemogobin® A+
22 NO-hemoglobin®] Z%-& vle] ABYAIA nitrite WA A7tFo2H A E
o] WA= HdistE D pitrite AHEFE Fole ARE d& F AdE Aot

A3E 7L BF 2 Y9
L 7MY SE
b AZ AAS Yol zuE M2e ARAIA A
&9 ABHAAZY ol YolH EAYE BesE ATl f4F
GEel 98 Y9 J& Eolu YAZY Z4F YRE A8 F4F ANE A
Sehe 4EMYRIE Aol HAF AAs Yol 28€ A2 A2YAE A
Y |
U o guAzREe 428 J)%4 W= Y
443 YFRE 54 HF2AE AUHE ATFolch el oF §H
g0l Ut A4 VUL ogste] R2NYF HUT 4B V3L T 7154
Yetol=§ YoWo2H YL AYYE £E YYHEY 24502 o gy

o NitriteE F 2L & AT S7HFE LA AL

S7H2E LAAE ALSHE Aok 2AXEY FAFEY 2L I8 o
232u¢ olggoeH YUy B2 A8Y 4 Ut nirite LAY ALSE F
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E dAsn a8 £ de S Medde Aol

e

2. A7/Me Uig R ¥H

TE ATNLER AL e %8
1. fAE Alxg R BAYES wix2 & FAT LEZY B
12 |Zz3g A2E AH/A] OuWAlAlz @ Wy &9
g4s (9 A QuazNe A3}
(1996) 2) ¥ Gy fAF AAH A 79
O F23YY 43
@UAs A 79
2. dAdyAZRe Al YAy Ae &
2¢& 7154 ez sy QlgGst &% 99 e R &<
@229 £
2) AaAeE 9t Yejol= FE
QEANEZ2AY &Y
23} |l SAPFA Al g8l (1) ¥ dyFe fF4F Y B 7
dx (gtd M2 AlRd/kAe)| QU Ad
(1997) | h % 2) ME fAZAY AAZ =0 &Y
OFAUZ A 4H
@Fd3zzA9 HHg
2. AV UAZREY A1) AL Qepol= £
2% 71%4 Yeol= /Y| QuEl=9 Fd
2) Qetol=9] 71 =A}
- DOHEeol=9 §nAUY 7154 XA
33 (1. ¥aewaAazvee Ajjl) Qeol=d 754 A
QR |22 7154 Petol=9 Ji| QMEel=e ¥ 71T A
(1998) &
2. Nitrite® $EuME 4|1) nitited] 7t @& ¥z 9 714 4F
AE SIHEFE SaAY A ZAL
W 2) nitriteE L YA o] FHAZX HE L=
ZA}
3) nitriteE LA o A F ASA LN A

(o)
T

PN
=

o

=

NBEX: EFHIISU HFEHS 01

ol
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Ald A 4

25718 JtEYYe PG dF FEOE Uvol ¥ u @Ry E:
6-8%8 AA|stE albumin R globulino] EA3tH, FF e F2 globine 2
ool 28% ool ©ud Aol o] Yy AAL Hue nFE wUY o
olgt & 4 U2, 2 )% 2F eue] FRsta FAslol Ao} F&7
A7b #& ALY e 13 fEuUS B4 Soizts A o TRE o
2 AU Qe o] EEAL A9 qRE AZHID Qo] AU duls B
B Fa 2gdol Hu e AFolkl). EA 7t5gde] P LS YE(blood
meal) B2 FEH Gy FF AR, 4EFTAAMY FuA, GHA, &
HAl, GFF 42 = Y8 AGYEE Fo o]&§Hn Ak3). A7A HEEY
o &8E AY ATt ASHD AAR ok I olF ROkt BA @n o] &Fo|
=8 AEHo] gl 2o @ Fopo K3 dFoz o4¥ F e 458 AL
slof s AAolTH5, 8, 9, 13, 23). W JtEU Y FFH-E L& methemoglobin
2 A Astso] dAAE YehlEz o 42 Az £t AFd FJE9 uF
o dHAME HFATA vrFASA fe W& o] FA 4 FFE v o
BA 25 NHEFAE BAAT)7] HEl ofHE Bl A% s Ay BaF
Hel §9 #e A7t AYHAY, old THL ALY L] x& WL A
I 2ltH24, 25). WA £ dFeMe £3E tEFYAL R D AL
22 PojAe AN EE dF2R 08T &+ UE SFENEANNFY B AT
F MAE T AZE FANT YA4A ARE o7 AW ARHE ATAA,
% probiotics® AFAstmal hUTh(26-29), & ¥ G A ML FAE WY
Asdog ojgHe i, uiFd Az & YU HFAFAE /4
el gal o} A FE @A tsREE g TodnzE FEAH 9y

THYELE FAd Alrd HAriHE RMAFHE 7)AF £ Aok oY 24 9
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2
o
A

€ FAT LA ¥ ¥ Fo2 Ao AR, FUT AA A YE
Fo a9d £= Yelol=d] ¥ AAHE AA FHAM AL AFFIE FL
st 59 x3s} d4slnz nge ARAANE FAHoz B4UY F A& A
o2 7ldddt. ¢4 €3 FEE wix] AR o2 oo 19 XY ¥ o
7, gxde gl F probioticse] AAAY Al 2HE w50 A 4T
Ao ZAAYH folAHE Y F A& wWAAR, B, ¢E5e] H3A 2y & FHs
ed Fagon olojy ugde FHAAZ ¢ AAsE st g A
& ol 838 uYY WYt FHIzAHAM TAY ALY ¥ AE =
JEd gy Il 4y AR anE E.':A}%}%‘i:t}. 5 FHe AE&E SU
37 9% HHZA L AR, AAAo2 g FPAo] e ASATFE

HosY & Ue FIAZ GAAS ALY

A2d Az € By

g ARTANE SE4 9ud 4r3 §4F0 BN gREE N2 o
4g ARHEAAE AUsy] A, S F420l 4% F A¥ £ A MRS ¥
& 7122 3o MRS uj21e] AL LA peptone, beef extract, yeast extract &&
A& Fq @asol A 2F wudz dAsYY o=¥H Hisd
modified MRS x| § RED ol§ o83 wWIPYE AHsT, WFY #4
FAld) AAME SAAZE T AR FYlN s4T) 4ELE B4F
4 9r HA8 EHE FYHOE ZANATG WA FABZA W BEsE
Yo gAY ShEERE 4Rl s East dEd ZAst] Wel ouae)
o) g0l FHAZTAUMNE S2ALAE Hrlstgch 22l 4A4este B3] el

o FHAxHAY KT HEET Y F v FEAzLYE z:AEn 2

_50_



ArQdste] o] &Y F e FALE AFANE ALt
B ARgAe] aFd $HE =3 ggn ok

A} chul A A E 9 o] &3 FA T Fo A uj oty o] A3

uﬂzi ol -é]' Xj g}:

(34 @i siggs 23 24D (¢ 5 FATFA (A B2,

(8% 292 7teEd e A7tes 4% 4544, %%, 2, pH
3 _

HAs5 vAALY YE] 98 A probiotics§ FATF 2 HY =AY
o 2% 8ql)

N ! v/

_ AR vl %
(MRS iAo} ¥&BF5E vt H o
Gl A g o] &3 v AMAS B
I
A3z o3 AAs
(71& olBE AL A AFH
Adrg vlustd FA4d F7h

7 t \

Y auAe] FAF FHAzY S A3} FABZ hFA Y A

tst A3 Fd

(A GRS ARE (FELE, FANRY 4, (UPHLR o gited
MRS si=] ¢} H]i2) TAA gy F=F) AFA ) M)

L gy Ee e @ #AF YAz &9
b BANE A2 R e g
AE T 27 (FPANY £5Fo2FE 5 A f4Fo2 AP
4 g 3Lol 40% trisodium citrate§ & 48miS #H7letel 2 ERFO2H WY
$0E AR Yuie) YANEE AR YAARE 6000rpmol A 108 ¥4
stof 45 A WAL BelHuATh

X,
U
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KCCMI11322, Streptococcus thermophilus KCCM12020, S. lactis KCCM32406) €
FZFFYAKCCM)Z 1 E £dol g3t FFEL MRS 3] 2)(DifcoAl
%)ol] agar§ Wol AZ¥ MRS-agar plateE ol§&tcd Adiste] LA, Fuj
o} & 250ml flaskdll 150mi®] MRS H4MujAE Y2 @Y F FFE agar plateR
Ye HFst 37°CoAAM ANLFL FAwiFEAS.  °l ¥ L acidophilus
KCCM328203 S. lactis KCCM324062 MRS izl A 2 epA] ¢gt7] =
yeast extract-milk ¥lXl(skim milk 10%, yeast extract 0.5%)°] FLE ZHo=2
Fulgs Ao

¥ 2 AFoM ATA}E AAHOE o] 83}] HE LYRA,
Axe FFE ol fE FATE A ARFA AA2TEH ol wMIdzAE
ZASIS T RATS B A AR AZAAE (F)ARFLozfE ZT2AF
(Procelac)ol 2k 459 G40I4E BUAE FIUh AUl ol 43Tk U

Jo
2
el

¥ AAE YT 085% saline §do] WEHAI F MRS Al =23t

A

30°C @ 37°CAAM vigd ¥ FTF2 GAY AHF AT BRolHE €F
gsl WAk e FFE AT AYe2¥H Lactobacillus sp.dE AL
o, & dF ANHe2E MRS nAula] AelAe] e 44, MRS ulgde 4
A o pH¥ S, lactic acid 4 kit(Behringer Mannheim, GmbH, Germany)dl| 9@
MoFe) & A AN B $& Fad HATYol FAHAG. $E /UL
o w2z &3z Hste] 4 MRS A M AL HHLEE 4YY A
30°C ¢ 37°ColN fALE AKEEE UderR oW 30°ColA 9] Hdl Ba=7t 37°C
2y ¥ g HYgozd A% HHLZE N°CYL AU
ot ufz) Az
1) Wi Az
A9 4 TF F 7MY ARV & TFE AWy ddd B4 ¢FE
rich medium(MRS ul# % yeast extract-milk ¥l2)Z} rich medium® A4 YE
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44 g9 Ad2 AP modified rich medium (modified MRS ¥ modified yeast
extract-milk®} Z) .2 o] 37°CHA rich mediumE 24A13}, modified rich
medium& 48A3FQ¢ wigdn AdF SFHE Fdtd HESPxE wiwsgd.
modified MRS ®12|= MRS ullxl2] AU peptone(1%, w/v), beef extract(1%),
yeast extract(0.5%)& A& Y] HJEE, & glucose(2%), Tween 80(0.19),
K:HPO4(0.2%), sodium acetate(0.5%), triammonium citrate(0.2%), MgSQs.
TH20(0.02%), MnSOs.4H0(0.005%)8 2vie] =2 &iAA d& S TY ¥
¥ ¥FAE A7t pH 642 RFo] Azxach o | dFRe Y3 YY)
By a9 Alcalase®(Novo Nordisk, Denmark)€ 0.1%(v/v)8) $E2 A2 st
o S5°CalA 2212t Ft WAl Wk S oA YFoz F 3% HEE Ut
#At. modified yeast extract-milk ¥lA= @UeHLLE HAQ ¥ 4
4%7_} 5 X% lactose® A7Hst Az

2) Aas &3

g ABE 085% salinedHg o] 43t A434s 3 MRS-agar plate
of 43¢ AL 204 smearing3tch. 2t plateE 37°Cel A 3041 wlgd ¥
¥ colonyd F& Aol AFFE FH3AYG. & AR dHAAME triplicateR
& Pagre PYFos AdrE AA}AG
g WA A8 L ouigunie Ay
1) wixle) Adzy ZA
Xl AFzAe %7 Y8 modified MRS WA & 22¥2 2427 60°C,

70°C, 80°C, 90°C, 100°C7}2l wido} S meo] $AsSA] Y& e 714
28 & plate count agar(Difco)oll 20p¢¥ smearingdte] 37°Coll A 48A]17t w48}
ATk wlgF ¥ plated) ol AE colonyst HeY A &&= HAAYZAP(NC)E dTF 2
ez ZAARsg.

2) ¥% 9 24F stz d x4
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MRS ujz]2] A< peptone, beef extract, yeast extract® dUiH3:s ¥

F @vdo] §uFd & I o]g™ £ AL HHE ZAbsty) A8, Y DA
& oEs JEE gAY AL YA $A DYRHAELE AYHoR ¢4
75 % Alcalase®(Novo Nordisk, Denmark), Neutrase®(Novo Nordisk, Denmark),
Complex-2000%((F)eh g & ste) § Asbxlol diste] whdsl JE=5 vasAh
ol Asld TYY Y ANEE 3719 250ml flaskdl]l Urol Z+e] pHE 75, 69,
62 2 %3 18%(w/V)9] agar§ ¥n mNstAN Be £ ¥ Z7] W Petr
dishol &2 ¥} agar plate® M2 &t 249 platedl] paper discE 3714 ®d
# ¥2 BN 1, 3 10u4 HME ¥ 7 55°C, 45°C, 50°C F71A 54)
Y Fol Aaytgo] dojux & gt o] o A4 FAUYE FHTFE 100
o P4 BadE Az AHS AT A4S ¥ plateE disc FRA YA
¥ 839 a7)§ vlaste] Hae] A EAAZME vla

2 GYEHAEL FolA Alcalase?t 7t $4¢ ¢y 2 d7tE B4
F7) A (AT7AA FZ) Alcalase?] FEE 001, 0.05, 0.1, 0.25, 0.5%(v/v) §
o2 EoldN YA S5°ColA 2AHEY Astd dojy wgdow ztzto
th¥ modified MRS WA & AZ&te] fAFS HKEES v]@ BT

3 ¥ v Artsxe P A}

modified MRS #x\e) A7tste % @A sxo Be 4% YuE

®E7) st folM An Yoz Azg wWAE 7o, € 9¥A EY
B &S 1/2, 1/4, V102 %2 wize} Paol A dA4d HEES $HAA AZ
3 vl 5 v € gy g 3E v A%e ALvEE AX
YAAE FHTZ Zhet 290, 4u), 1001 HAE 3 Aot U WHoR AR
o},

ALY YEEY 9 24

modified MRS ®lx]ef] AAA ALY JEEY 4T ASe olxe o
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g ZAret7] 8o modified MRS wlAl AZ=A) MRS uiz]e] vjALH HEE
% glucose 0|98 RE HPEL AZA ofu3tn 2% glucose §Ad FFHYE
g wAE Az FAT S vl A.
of, HEZA) HA
D AFFY 98 =4
ST AEFL BT £E05%)F & FT0BR2LRE FRd 2 9%
2 AnEget HEWHe MRS wixld g FuGd dAFE 2,000rpmelA
1027 942 s FEAe gdn JHAE FAe AR} Fd ¥y AW
085% saline§4¢& Wol @A 28HY L ATt
2) HEZ Wig@yulyd ¥ pH 239 Y =Ah
SA wlgA) Zwtel g3 pH 2AHY JEE A Ao SL ¥R
Z(RHZLE7ES o) 43t 3PCHA £7) glo] 20rpme 2 wuhAA w]FSHH
pH 6491M wjokg Al&ate] pH7 42 60, 55, 50, 459 o129 &P pHE =4
3 E2 4N NaOH #4022 ZAsHWUA ASFYHE FHAAR dE272E pH =
Aglo) mutaAM Wy g vy

2. ujgde) FHAAZWY 44

SAE G SAVZY o FARAH dzAAH) FAZ A& WA
= 9gg 2AE] Yt FA45E AEY FE FEAAQ AZAA BA W
gole 2000pmelA 1083 dAEested d& HHE dBFE vl AP
glass bottleo] W3 ThAl AFste] AUY ABTAES 71SH & F 49 FA7
SUFEE YA AAZo 2 A9 -50°Ce] deep freezerol A 3A17t <t (EE o
g Wakmel -15°C W AN 5AE5¢ FEAAG FEE ANEE FEURT
(Labconco Co., USA)el #AX3ted 24A & 2% F A FFstd Ax2F 7
e B F AF+E 2AsYo AEF 5L FHAx F9 LRNERE
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0.85% salinef ol YAF %A AL AR o HdM dYY Wdoz £33
5] 48A1HEQ uig ¥ YA E colonye] FE Aol AEFFE FHsAD. TR
zA9] etFstol] A 7IEL FRPZ A ATl &l Az AEe @
4ad ¥E2 . F,
TAEZAY Y8 AIH%) = B Al e x 100
FEUz A BT (CFU/R)
TRPRZ AY F9(ml)
FHdx A% 7AR)

(&, 3238z A9 4@+ = ATFF(CFU/ml) x

7k W gA Tl W FAAZ Fof YEE 24}
okt golA AA4E thael f7)4te] FRAUZX Fof A& LA I¥E FE
2 gotur] sk, wWopAltel wal 16A1ZHmid-log phase), 20A13(late-log
phase), 24~ early stationary phase), 284]3(stationary phase)® o] vjk<iol] of
e BYY 2hog FHAAUZRANYL ¥ 2zt A& L vIEHAH.
U wiRle) #AZEE €y oA FHsd g FEUE Fo AEE 2N
Uzd Aydxst o] wz|d HrtHE Y dyA RAEE <2
o AELo] uNe F&L AHEdch Alcalased FE=E 001, 005 01, 025
05%(v/v) S22 Eolua i 55°CallH 24 7HEd Hejdtd dojl w3
22 zzte] t@ modified MRS X AZste] 22t stationary phasedl °lE
W7} Lactobacillus sp.& YT og $YF 2Uo2 FFUZSA JELL ¥
2.
o ulxlel Arisle €3 DA sEol WE FHHUZE T &L 24
ujokzd Ayolre} o] iAol A ¢A(0.1% Alcalase2 Ea)o] 2z
0.1, 05, 1, 2 plasma® 52 A7t¥ modified MRS Wixle] WaldE FAAZ 4

Ego NE Yge ZAEHh o] W YA GuAL 0.1% AlcalaseR £3AIL
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A MAAZA] AGHRSH 2t WANNS stationary phases L5 24412l
Seae SAd FAAZS Azaslc
gh Mgy FHe W FHAE: Fo AEE v
Lactobacillus sp. W ¥A-g& FANZE7] A wId-E F53do FAALH
WZALE BEHE Aol AT AL GBE ZA] Asdl, $EHA Yo
Qe YA B WFAoT FRae) SADE Fo) 42LE wmardch
Fode 52e APHE o897 = WUV sEy el Fhel Wel vl
Fogo) Wake] FUT BEA 1007} DES FRHE 2002 ANFAT NI
2 2000mmold 1087 WARste 45 3N JVEL Blw ¥ Aeh )
Foh. 279 1100 HES 4EAes 73 YAEE A WEAA B2 WYY
S @3tk WFAE o2l AF conical bottleo] ¥ ThA JFal I A2
2AE JEd £ & A9 T SUHEE YRR FAAez AN -50CH
desp freezersldl 3N B¢ FUARAG, FAY NRE SAAZ|0 Ak ¥
suigae 2002, A AL BAVES AZY T AN AFoed AZF T
AT BAW F AT4E SRAA.
o, $ASES ARY ol GE SPAZ $o) 4EE W
$R4Es ARS Yol B FANT L DEAT0] AT Rol AEE
A SAE 9UE ZAHUT, FALEE -50°CH deep freezerdld 3A7 B F
Ashe A3 YB WAL -15C YA SNLES FAGE Aoz FEsh
3, 5% vjgd Az 4 o5 10,20 gof FEAG FAAZaU
o, iegolel pH BAol Be $AAE Fo 4EE ¥E
SUUZ A WA pHE 38FE2A thye] £714el GHE FHone
IN HOI8 o = 5% vgals] pHE 642 449 7 $RAZAAL wel AES
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3 ¥y gy FEP¥x st £} P (MRS 3 modified MRS w214 &9

A3t Az vw)

gl g FHAZY 9 FAT os) ol &5A ¢du wWIFY FTol dolEe
Yoy 9y Ao o FPAZ A AFHE ZAEY S modified MRS ¥}
ol M uierd AY Fyjo wiYeR g iR oA YHEHY 454E £
A F 085% salinefHoz FHEL Yo U/ HEE oA FHAA T2
AZ% 3 9 gt 50z daqg vz =T Y 9y 429 <&
A5 ARG Hrst7l st dEZF2E MRS wiAldl il I zde2 4
Yt d3E v mA .

4. FHBZ AFAY A

gde] $APXE T AANE Astq AUz ¥ 4EEL A
AE FPAZ GAAE = 49 AYsHd AHE AAE AR U=
kA A 2= glycine, monosodium glutamate, sucrose, lactose, starch, sorbitol, skim
milk, 7149 7t EMB(casein  hydrolysate), @S 7S 8E(soybean
hydrolysate) 5 $dd= 4% &37h Adokn A A A4AHY o140l 7bs
s Alze] Hig 2AMEL FEA 0, 1, 5 10, 20%(w/v)e TEZ H7}ed
faz dAs BRE AFHA 49 $YE modified MRS WA w5 HFdE
20miY 502 U¥o] AAHAMZ sucrose 0, 1, 5, 10, 20%(w/v)e] F=2 7t
=l wgd AlREd diste FFUE F o YZET vuPe FTIYY ML
2 UolA dAAY M E FEo g ¢S AdE AT
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INE=-—ps I

A3d A R nF

L gAY EE A2 3 fAF SEZY &Y
7b, F9 g

B QAFoM ALER 4 FF F MY ASEN & FFE A9 dsyo
Ztzte] #3E rich medium(MRS A ¥ yeast extract-milk ¥} A])2} rich medium
o] AAYE ¥4 wyAZ JAMF modified rich medium (modified MRS %
modified yeast extract-milk ®x)e.2 wjze] FHFF FEdo wigd A, S
thermophilus®t L. plantarum= MRS iAol d F& ASZE 2 Y3 modified
MRS A= ¥z £ AXEE Jellden, L acidophilus$t S. lactis
yeast extract-milk wWiAo}A ¥lmA F& AKE FA2Y MRS A2} modified

MRS A ¥ modified yeast extract-milk ¥ M= & zebz] FUTHIE 1).

Table 1. Cell growth of 4 strains of lactic acid bacteria

Cell growth(CFU/m!)
Lactic acid bacteria MRS modified  yeast extract modified yeast
MRS -milk extract-milk
L. acidophilus KCCM32820 | 15 x 10° 1.3 x 10° 12 x 108 97 x 10°
L. plantarum KCCM11322 79x10°  66x100 31x 10 54 x 10°
S. thermophilus KCCM12020| 47 x 10° 39 x 10° 72 x10® 70 x 10
S. lactis KCCM32406 33 x 10° 40 x 10° 62 x 10 26 x 10°

ojatz} e A2 HHY S thermophilus® L. plantarum 57} MRS i=|olA
o) A&E/F oo =8 ¥ oA g vy 4 o) g3e A& HYHZ, o F
%% Ao 2 MRS wA9 A4aYe ¥ AR diAE modified MRS WAl
of it wlx) M AP ANT FA Bt ¢ FFE Muee 49

SPETCS
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. ulz A
D) E% eyde B4 stees =29
MRS ujz]e} A4 AQ peptone, beef extract, yeast extract® dAst= ¥
4 wyye] AT o & o]89 £ A FAFE =AY Ha, €Y I3
o) s FEg walsa Aok $M Gy aLsE AAHI) Ao A
Moz ¢4 715 Alcalase, Neutrase, Complex-2000 5 Al7bzld] didte] @)
B& EF ¥y A3, Alcalased] A717} 74 48 Rez yetidt(ad L.

—

Alcalase Neutrase Complex-2000
Figure 1. Comparison of proteolytic activities of 3 industrially applicable

proteases on plasma proteins

w2t AlcalaseE DHEANEALZ HNAHL Alcalased FEE 001, 0.05
0.1, 05%(v/v) £o2 FolaAM Aste] dojzl wgefe2 Ztzbd di¥ modified
MRS A& Mz S thermophilus$t L plantarum®) A&EE vl BF3R
& ) S thermophilus® L. plantarum 2.5 ©¥d 7tz Bol doid 3¢
AN Ae&Er} wgon, @W L plantarum® lag timeo] WA “Ehtx S
thermophilusol Hl&t] ASYEE o}y Auxez ¥4 d¥AL o43e T
2ol Yol ¢ 4 AAUTHIY 2). ASHES} AFEEE v|nY o Alcalase]
el Ert gobde wak Yab Fhsinizl 01% oldeld {4t AAE JEHIA
cnz #y A sisie H¥2PE Alcalase 01% N2 F3a ¥ 7H
= zde¢ 2R Agstgoh =8 9o dAzyy ¥ 9yAd g o8 AAUT

oo 71 MY FF2M S thermophilus® WA o] FFo dsted wiA
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At L gz 49E AL YAk
2) 4% oA Ay 9%

Modified MRS ¥zl #7lste €3 ¢ sxo @& A% AehE v
st7) $18te), MRS ujAg v]ALY JEES FHAY A AFYL 1112 &
et Azd wWRE 71F22(1 plasma), ¥ S EFH LT 12, /102 W
% ®¥1A(05 plasma, 0.1 plasma)st 4ol A HAAY YEEE SMNA Az
§ A (2 plasma)oll tdted S. thermophilus®) BEAEE vlmsAdct WF F3
0. plasmadld 1 plasma 712 % @¥de AHztF=7l Fotgel wer S
thermophilus®) B&EE 718 oY 2 plasmad] A $-ole aWAde] =7t 55
oz Ao wze) e &) $nY BYAY SHPYel 53 H4Arl WE
of 238 Aol Aasle ARE HAFAKNIY 3). wetA Y Yy L
z3d& | plasma2 A3t

3y uALY JEEY 9%

Modified MRS i)l 75l MRS Al v|Z4Yd YEE F glucose
o]9]8] RE HEESL A/t X3 glucose? AU} EFs] Az wix| |
A S. thermophilusE N%¥ A3, A=/ 428 AsEE LdFo2H(OHE 4)
HA2Y JEEE 450 ) a4 JFde2 )88 ASE ¢ F AN
o.ouiguRie &9

1) Wi HFzd

§AF sG] oA ojete) wad) vistd 2de HYe] wmH Hn
BE7t AYHEM 2700 egd FEol A AEHE AL Bolu, & Il
A oolgstm gl VY dat £ S del FFH FI s 29E b

ofr

Qo] £ Ygol7] gd WEnge weA dasinn #dHAG. B IY
9 & @ S50 g% AFAY S §UERH U &89 &Y TE

228y, AFZAL 3k7) 908 modified MRS MIX & &Y & 42 60°C, 70°C,
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NEEX :

Cell growth (Log CFU/mI)
o

[t

—@— non—-hydrolyzed
—&— 0.01% hydrolysate
—a— 0.05% hydrolysate
—0— 0.1% hydrolysate
—8— 0.5% hydrolysate

]

50 60

0 3 40
2 Time?hr)

Cell growth (Log CFU/miI)
o] [(e]

-~
T

—&— non-hydrolyzed
—~3— 0.01% hydrolysate
—&— 0.05% hydrolysate
——0.1% hydrolysale
—8— 0.5% hydrolysate

Figure 2. Comparison of cell

6
0 10 20 30 40 50 60
Timel(hr)
growth in modified VMBS medium

(a) S

thermophilus KCCM12020 0.5% inoculation, (b) L. plantarum KCCM11322 0.5%

inoculation
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E

59t

w

O

o

o]

1

£8 1

2

o

o

)

U., |
—e— 2 plasma
—8— 1 plasma

—4&— 0.5 plasma
—3— 0.1 plasma

' I I L

0 10 20 30 40 50 60
Time(hr)

Figure 3. Effects of the concentration of plasma protein in modified MRS
medium on cell growth (S. thermophilus KCCM12020 0.5% inoculation, 0.1%
Alcalase-hydrolysate used)

10 ¢

Cell growth (Log CFU/ml)
(o]

—@— plasma hydrolysate + glucose
—— modified MRS

6 L L n Erem— |

0 10 201'ime(?10r) 40 50 60

Figure 4. Effects of non-nitrogen components in modified MRS medium on cell
growth (S. thermophilus KCCM12020 0.5% inoculation, 0.1% Alcalase-hydrolysate
used)
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80°C, 90°C, 100°C7t*l 7tgxel@d & 29T A& AR E =AY A, 90°C7HA
AdAe g o QdTdol AAEEE AAY F AU =¥ BFAAE HEA =
Gaes staNsteiol Bude] 2R HUP B & AN FUT wjekol
golatA ¥ ¢ + AU
2) AEF 4%
S. thermophilus® 4%%& HF F£2(05%)7 ¥ #FCWoz T
o 1 gPe ANE Fat, HE3Y B ASHPEY & Aol vehtA e
(2 5), 238 (HAAS AFF-27] AZFNEAD AFERAA ] MFAH R
AAE  productivitys 05% HEA 122x10° cells/ml-hrel 3% HIFAlolt
1.06x10° cells/ml-hr24 HF %2 %9L Wit o ¥&¢ ¢ & Aok
3) pH =49 9% |
FAT WGA mte] Y3t pH 2 TS ZAp3t7] f3te 5L 2 A
Z(PIYLEI)E o) 45t 37°CAA §7] glo] 0rpmeZ sty wieksHch
pH 6491 wjore Alztstel pH7E 242 60, 55, 50, 459 o229 &% pHE #7
#EE AN NaOH gd9o2 z43dA ASAHE B2 d=F2E pH =
Aglol mytstuA wod Ang vlTFAHIY 6). A o3t 60,55 F ¥l -
24 & pHolA Z2as 2 2% 4% YFF7E O3 BA Uged AAH
2 pH ZAd gsie ASE/ 2 Ao)8 wolx ¥&E ¢ F AN
4) MRS medium3e] A& E vl
g AT} dolA ujz L wiguge] JHZAE ol &t
H42%02 MRS medium#s 4S% vlunE 3 g3 vyzg oj§¥ &
<

=
!

W 7t5AHLe Yolrrl Y&, 01%(v/v)9 AlcalaseE Mt AL 23
A7 WAAL | plasmad) 52 A7t A2 modified MRS wWlAI&} diz=+
ol MRS WAl M S, thermophilus KCCM12020 T2} Fulg & 05%(v/v)el &

£2 HEste v AnEg vZaigch WY 2% modified MRS Aol A9} 3
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Cell growth (Log CFU/mI)

—8— 0.5% inoculation
—&— 3% inoculation
6 L i i A A J

0 10 20 30 40 50 60
Time(hr)

Figure 5. Effects of the concentration of inoculum on cell growth (S
thermophilus KCCM12020, 0.1% Alcalase-hydrolysate used)

10

—&— without pH control
—&— pH 4.5 control
—a&— pH 5.0 control
—6—pH 5.5 control
—B8— pH 6.0 control

L L I "

0 10 20 40 50 60

Cell growth (Log CFU/ml)
oo

30
Time(hr)

Figure 6. Effects of pH control on cell growth (S thermophilus KCCM12020
0.5% inoculation, 0.1% Alcalase~hydrolysate used)
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WAEE AFdFE 25x10° cells/mlZ2 A 36x10° cells/mlg 7]Z % MRS uj=]o] o5
o 70% FF9 MIEE 2YF FA 1x10° cells/mlol 48] £ AF$E Yl
oz ¥ G olfd d¥ 2 254 E LAFAHIY 7.

2. Probiotics§& ZF9 ¥ % w¥zd §2 (Aag AFAA2¥EHe s47

g % uiYP)

N#FA Z2AF(Procelac)olete ATFe AL FRA(F)AHS
Aoz e ¥ probiotics® Lactobacillus sp.o| diste], modified MRS ul} %] o]
Asdes AZiHEe €3 oy Paso] BE AIAEE vy A3 YA
4¥a ol-8¥ Streptococcus thermophilus KCCMI12020 59 o], ASH T o
AEEEE ¥IY W Alcalased] Hel¥Z7t goldd wet AHx Frlsicsl
0.1%(v/v) °ol4gold FAIe A& Yehlidonz(ay 8) ¥4 a@uwady 7t
HHZYU L Alcalase 0.1% M2 Aok od wixq Astste ¥4 a9z 7
TEHEY FEd wE Y& HEE vug Ay, of HPAME HA S
thermophilus®] 7 $-o1A19} o] | plasma®l Z$7t 7t1% £ A{EE Yehid
g 9). ol e wixzhe st AZF modified MRS A9 =T
MRS ®lx]dlM Lactobacillus sp.9] FMFXE 05%(v/v)el 58 HFEA wed
¥ @3, modified MRS WA ANY Hodl AZAFFE 52x10° cells/mE A 7.1x10°
cells/ml& 715% MRS wjalel diste] o 73%9 AFEE HAd3} FAe 10°
cells/mlol ] & AT+ veldozs g4 dua ojfo dFd & 7t54L
#AFdAH (Y 10),

2. MFde FHAz=YY ¥
7h wjkAIRte) ©tE FEAZ Fo AEE A
Probiotics A34tel] lo] AAAME AA} e 7Hd S8 24% FAY §4
Bzoll A FABdolet & = AATA0, 31). FAXEHAY F9 AA o Bg @

_66_

NEEM: SRHIIS IISEUSE 0|88t RESH N/ s8R



10 r

Cell growth (Log CFU/ml)

—&— MRS —8— moditied MRS

6 L 1 i I A

0 10 20 30 40 50 60
Time(hr)

Figure 7. Comparison of the cell growth of S. thermophilus KCCM12020 in MRS
and modified MRS medium ‘
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o —&— non-hydrolyzed

37t —— 0.01% Alcalase

O —A— 0.056% Alcalase
—6—0.1% Alcalase

—8-—~0.5% Alcalase

L L L 3

0 10 20 Timé?hr) 40 50 60

Figure 8. Effects of Alcalase concentration for the hydrolysis of plasma proteins
on the cell growth of Lactobacillus sp. in modified MRS medium
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o —e— 0.1 plasma
—8— 0.5 plasma
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Figure 9. Effects of the concentration of enzymatic hydrolysate of blood plasma
on the cell growth of Lactobacillus sp. in modified MRS medium
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Cell growth (Log CFU/mI)

—&— modified MRS —&— MRS

0 10 0. 0
2 T:me("nr) 40 50 60

Figure 10. Comparison of the cell growth of Lactobacillus sp. in MRS and
modified MRS medium
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L ATEH) AAY dAHA H o YoM E dAHE ARE AY] YEY, 2
RAe TF, gy ¥, pH, WS, FHIZ B, FEAZX B354 59 99
7t2l 8”0l #Ae AHTe] JFE uXr] HEolth3l, 32). B AFqME
modified MRS ujgo2 g0zl & MAF-E SAJxAYANN AW =4 &
A 2 F e AL ZABAC. MFHH AN A FFY Frido] $EA
Z R AEG Ad%E FEA YolEn FA probiotics A4He AT HAA uy
FAE BRI Ak uFA el w1641 7H(mid-log phase), 204 ZH(late-log
phase), 24A|3H(early stationary phase), 28]3H(stationary phase)ollAe] wj) ko)
ot e zdoz FHAAZANN F ZZ9 AE& & vinsiyet 2 23 16
A|b3} 20412kl didi s AEEo) E Aojst §ilm, 24, 284135 s o] ¢
ANY HAHo 2 AE o] YolAAHAYAY A, FHAZA 4Al AFFE
AN AL M =% WEel FHAAZRE AT WFALE 24Nz PR
o}
o wiRle) HriElE 83 dwAe) R nE FEIZ Fo AL X4}
zlo] YrtEle €4 @AY g desd 2 ey FFAxY
W AEEY Aolg FALEHOLY o] AdYPdAME WAl atg WEE zel7}t #9
dE& Holx gsteh( A n AL,
ooElA e AZbEE €3 @Yy sk g FAAZ F9 AEE 2A}
2o 8 9 (0.1% Alcalase2 E8l)ol 22 01, 05, 1, 2 plasma®] ¥
=2 H7Y modified MRS slA]dl Gt x FFAZ PE &) vlAE JFg v
A A Y vyide Asbesiz 01, 05 | plasma® EolAFE AEES A
sHAL2™ 2 plasma®l AEEL | plasmaktt 4 & £F9 A28 L e
°r

UTHE 2). o] AARFH wxe) A4 Q¥oz Arty

=

A s Re g
of $FUzel ¥ FATY &4 FolFr FEUE LIATAY AYE #a
Aee ¢ + AUch
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Table 2. Effects of plasma protein concentration of modified MRS medium on

the survival of Lactobacillus sp. during freeze-drying.

filasis pedicin (U7 before Cotes attor Sering heote-
freeze-drying freeze-drying drying
0.1 plasma 7.9x10° 95x10° 1.2
0.5 plasma 8.2x10° 3.1x10 38
1 plasma 7.1x10" 5.0x10° 7.0
2 plasma 9.4x10° 5.6x10°8 75

g gy o e FHRUZ Fo AEe v
Lactobacillus sp. "9 g $31z87 A WFdE v53 TEANH
AZAZHE GESE o] AE LY NE YT A A v F s A
27 Qa e Aene 5L HELEL BAFLZA(E 3) WAy w5l
of¥ $UAL Y AZAPS ©Eo] £ L AxAA Y KATY E¥2 €
dFn AL ¢ F AN

Table 3. Effects of the concentrating of culture broth on the survival of
Lactobacillus sp. during freeze-drying.

4 Viable cell count Viable cell count % Survival
S;;ezl% dried (CFU/g) before (CFU/g) after during freeze-
P freeze-drying freeze-drying ~drying
Culture broth 6.5x10% 4.3x10° 6.6
Concentrate 5 0
of the culture 6.2x10 45x10 73
broth

of. 8P4 59} A9 Yol e FHUZ £ AES Y2
SP55) AJRY %o uwet FAAL L AzAe) gEHAE o] JEE

o BNE A AR 2, FASEA g AEE Aot ¥ RI
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velton Az o AT 43 ALY Ao]E RAFAHE 4.

up, wjekeie} pH BAd we FZAx Fo| AEE ¥

38HER ¥ wgde pHE 642 AW F FAJEAULS WY Y&E

MstE 2AMG F3), pH Ao ols A&l FT Fosts AAE 4E & AN

HE 5).

Table 4. Effects of freezing temperature and sample amount on the survival of

Lactobacillus sp. during freeze-drying.

Freezin Sample Viable cell count(CFU/g) :
temp.(gC) amount(g) after freeze-drying % Survival
-50 19.12 3.9x10° 6.4
-50 10.04 47x10° 76
-50 4.98 56x10° 9.1
-15 19.74 1.1x10° 18
-15 9.79 2.4x10° 39
-15 5.18 36x10° 5.9

Table 5. Effects of pH adjustment of culture broth on the survival of

Lactobacillus sp. during freeze-drying.

c Viable cell count Viable cell count % Survival
g?cﬂ?gﬁeugig& (CFU/g) before (CFU/g) after during freeze-
freeze-=drying freeze-drying drying
No adjustment 6.4x10'° 4.4x10° 6.8
(pH 3.7
Adjust to 6.3x10'° 46x10° 7.3
pH 6.2

3 ¥} a¥de] FHRx WAL Az A9
7. MRS ¥ modified MRS W14 €9 438 Az ¥

ujdede) SAAZA fALZ o8 o= edn wged Fol Folde ¥

=
A
il
o
S
i
gk
12
o
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g duAe st E dEo] 4 FEP= A AXE A 2H MRS )
A4¥ R modified MRS WA o] 33 FHXx AAHst HH}E BAFon,
E% modified MRS A4 &9] <445t azte MRS WA A& Qs Hate A
o fFAIY FEYL ¢ & UARAHE 6). ol A8 AIE modified MRS 8} -
o Atde gfHol sle €3 9y s dHEY oindl, HEolE EE @
WA A4EE, MRS w9 799 yeast extract, peptone, beef extract 5 A4

AEEC ¥ Aoz FAHHAUCKA0, 31, 33).

Table 6. Protective effects of the components of MRS and modified MRS
medium on Lactobacillus sp. during freeze-drying.

Freeze-dried Viable cell count Viable cell count 9% Survival

sample ' (CFU/g) before  (CFU/g) after during freeze-
: freeze-drying freeze-drying drying

Culture broth of MRS 8.0x10" 5.7x10° 7.1

medium

0.85% saline suspension 10 5

of cells grown in MRS 7.8x10 2.2x10 2.8

medium

Culture broth of 6.2x10'° 45x10° 73

modified MRS medium

0.85% saline suspension " i

of cells grown in 6.3x10 2.0x10 32

modified MRS medium

¥ eva Jre ARs 5% 79
%) AYolH Uehd modified MRS MAA ) $HAZ IAE THE 2
9 ogld 4YY $AAZZAN BE FYH 3} 2AYY F wiAe B

rir

Y3} duale] Fxo o g A 29s 4 ¥ 2 w9, modified
MRS x| o] ol @ a MR 98] Lactobacillus sp.&] FZAAZ A5 A7}

dehd RYe &AY 4 dwdch
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4. @Az ¢AA MY

BHR: F LS FustY ¢ AE FTAIAZ AFAE 271N glycine,
monosodium glutamate, sucrose, lactose, starcll;, sorbitol, skim milk, 7t 7}
£ 8 Z(casein hydrolysate), A5 7} £ E(soybean hydrolysate) & TZEIZ &
A3t a7t Aokn FAA AR AYHQ ool ZHsdte] AtRe] AW 2AF
of disl 2 vEE2 ¢AS AR ZASATHI3-36). 2 AR, sucrosedt skim
mikk7t 242} 10 - 20%9) FERAAM 5% FAJx ¢ AARE dEhiUR, 2
ZAME sucrosed A7t £ A AXE BAM 10%E H7MY o 483%2
E e AZEE U R T A& & 73%RY 66w ¥
E AEL)AHE 7). lactosest FHAIQA 7t EHE, A F st EdEL oldd &
#}8 BaF909 glycined} monosodium glutamate 59 ©}v|xcAbF9} starch R
sorbitole ¢AS AHE vebdlA FAcHAPEF AF) ey & dTcdME
sucrose7t BHAHQ zulBo|n AYY{ 7t4 F FAHE /HAWAN M ¢RBH E

37h 47 dEol HA AP AR AR WAY F AN

Table 7. Effects of some protective substances with several concentration on the
survival of Lactobacillus sp. during freeze-drying.

NeEH: TEHIIS IIFEA

Protective substances Viable cell count(CFU/g) % Survival during
added after freeze-drying freeze-drying
Non-addition 45x10° 73
Sucrose 8
1% 6.3x10° 101
5 % 2.1x10° 3338
10 % 30x10" 483
20 % 2:8x10 452
Skim milk .
1 % 4.8x109 7.7
5% 9.1x10m 147
10 % 1.2x1010 19.3
20 % 1.4x10 22.6
_75..
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A1 A A

YEE FAHLZ 19809 H A4

cz
[

& Rolg 7|54 REol=s A FEHE
2471212 Wetol=rt 72 4 GMAQ cascin® FA YA, AT Y,
W ogwa SozxE dojye] ARES, BEEFSF, ALH27] ¥, 71X R w3
A S9 715oT AES Qe i, Y @ FoEe d ¥ A TR 4
G347 220 Yetolsh AolTHI7). Yo4E £M2 A9 7154 Wepol=
AT 4% HUeE casein, gluten, ¥ albumin, ¥ albumin To2FEH UF,

saolgt ey BuEa $9 J5E #E 74 Heol=s5E EaduAR
g9 DA REE Al YA @AM S0l 715 He|=F Ae o
b HIEAE B B3 stEPdozHE FojNE 715N Welol=2E H2 d
7+ 9353 e ACE Al feto]=rst AR AAolths). €A 7154 WEr]
c20 $g3olr} o]FA Aol gtk AMMEHHE, Ydo] & oA
g n¥Ee wwa gaqe AAY o JuHoez A By E o8dtE o
F7h A2 AHoln MAZ W MAE/ES VXY F e HAY HEer
4 gl Zolt E3) 713 HYY g olggezH HYsm TFY YR ©
WA By o)2RE 754 NEAAAMY 7154 Yetol=g FAHoR
Ay £ Qe 7lEed AEEHA BANNE EUH FAC #& dAALY 4L
& AHgetE A2 S 4571 AgEE Rl

¥ d7ME 8L 7154 AZ4A2M ACE Al Hepol=9 el 7
L4 AEAMZA YHHNEY YelojoB S AT v9d Y82 £33
A w7s8n s HEdg ojgstn st ols AAY dol WA = 7t
2ade o5ty L2FE YMdYo2N H 84U 4 B P WA ¥

b oluet 27IHATAD 7154 AFAGE FEY MEries) SEde 9v

2

o ayg AR Snich AFFAPUE S VYHoR ) §ASE Y K
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Lo os) tEdele] ¥ GyAL ¥R dojAE Yetol=2] ACE A
BN R YHHFELE 2= of, @AY Welol= YL A7 AY 7hr
@ AM=AL FYPSAL ol& HsME AN gro FAHE Fol ¥A We
JES 14 LR AAY F A: 7)1 wA A4S AAHD ELAEEULE

ZALSH AT

A2d Az # Ud

1 g gz g2
7t §4AE A8 € 9 2
AE oA 24 (F)FAMY £E2F02RE EF FA N2 AHD
£ "o AY ZA YRS RA(085% NaCl, 5% sodium citrate &4)& A+
Hs} $Y¢ & Hrhed AN WA AYY YL 24Tl ¥
A3 YFE sy 94 dAEES AAsAg. dAdEAS S g 2
g ¥sd 8000mmV/ISEL R 2 S YA
gy dydy gl
Albumin®} IgGe] &8 & _-°r|3|'°‘1 Cohn®l cold ethanol 3 A% (37)& AH&3s
quidd e AR T 238 $Asd WAL FY&A F cold ethanol®) % ¥
(15, 20, 25, 30, 40, 50, 55, 60%) AMEol sl W7|FEFE ol &3te] TAstnA
#= 2t @92 bandS PPN HAY YRLYxDE A W9
Eo AL 125% SDS-polyacrylamide gel2A pH 88914 AR, AL
coomassie brilliant blue R-250(Sigma)& AM23tA4th. Marker24 2l ojd9
A3 ARHDT e A2, DEA marker(Sigma) 12 BSA(Bovine Serum

Albumin, Sigma)& AM&3%th.
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ZAY AAEY Ao we) oI 2L ez WY 9yA L 39
4 Agd o3yt Fuld ¥F 1L E dSF=d Wol WHEH:, cold
ethanol® A% 9] 74%(v/v)7t SIZE A7t ®kAIZNE 10,000rpmeol A 2082
7+ 94223 fibrinogend antihemophilic factors S AAZACt DolA 45
del % 25%(v/v)7t SIEE cold ethanol®& H71¥E & zdoz YHEYHY
UoE AWE, & IgGE ZHTY 39 4T rasgct. ojde] Fydd F
60%(v/v)7t SJEZ cold ethanol& © A7tsta, g 322 F4EYsH L&
AHE, & abuming ZFF %9 4T 2a&At Foi2 IgG, albuminAl &
duidgol e} e 202 ANYET 4AGA] & bandE AU

t}. Globing] &g

g¢RAZ A A2QNL YA doj2 YAFEM)A #E ¥
o FF4E A7tEo) $(hemolysis)N o, BFEY ¥y /4%
chloroform& #7}8t4] separation funneld] ¥o] BH3) 4L b 103 FAF
stroma’t s} glE chloroform% & MAHAct Stromag AAE F, hemed
AAS7) YA 2% ascorbic acidgH& N9 2MFEAE Yol 1A T4 W
4ol A magnetic stirrer2 2 ¥H3to] hemoglobin®} choleglobin®. 2 W= & F
Ak, 23 the 1% HClol £8¥ acetoned A& 9 4u) ¥yF A3 EFE
% 5EZ AsA stimingdtn  ¥AAAM  magnetic stimer LRI 7| EA
overnight &8 £tk 2 B3 Y5¢gel AASD Byde YAHUS. YA
28 (3,000pnv15%) 8 dAste guadg JHAI7IR, AHEel ether-ethanol(3:1,
v/v) A2 %L Yo washing® F oA Z& 2oz dEede 23 oY UE
washing® ANt ZE&n AE YHYEL AA A oA LA HTF
NABE 2540 Al %9 rotary evaporator® o] §3t &= ether-ethanol

2 HHANE globing AL Uk Globin =Y ¥ d¥AcMg FUstAl A
719 %% 44, £2l¥ bandE FAHA.
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2.4 @ i o dyFe &3
7h A(2)YR @y 4 st i

oM 8% vuA AAS ztzte Y Wy 2YE Aol 8 A
7] Aol Abe] o ZI5RHE AAse] T Easge Yot MUEel= EY
29 ACE A#igA e dz72 #nsnz dYch ¥4 44 FHF2 24 §
A% T IN HCIE o] €389 pH 2022 %51 AF 284 150°CE 44 <
Hdsed @y stE2asgde AERAELS FEE F 13000mpmolA 58
-?2:’9-3-2151'34 4 Gwdg AARD, I 24 HHol= FxE(mg
protein/ml)& bicinchoninic acid(BCAYd o2 3¢ 2M 7t4-Ed AEE wds

s

} AgolM 22l ¥ IgG, albumin ¥ globin ©¥ A £ ¥l

f

i 4
o
(40
=
'y
Pt
ho

AN ¥ ¢gxd GUS A 4¥L AAsHG ASd @YeEE
aE AGHOoE o] 8¥ W A4 M F e AU ALEE 4F )83
=g, 2 % f#4dol w1 HAGNE WolAE Complex-20002 A &%
Alcalase ¥ Neutrased] st Wetols A4dEE HAFA Alcalasest
Neutrase= AlAHQ EAAAEA] Novo NordiskAHDenmark)olAl A4tsi=
WEAHQ 44 proteaseSZA @A Tl AF A4Sl AR A, f7HE A
A4 el o] 453 e AMEESoIY EY olE A4S BaAE 24 g 714
serine protease ¥ metallo proteasel B0 22 &) trypsin % pepsin, g
$e9) papain § zv] @A FdstE Welol= A A E 2eiste IY
EHEAE0 WG E Yelol= ALY S AHAAT
AAgdozs A WY vy Aee ¥ A AgsALn, A4 ¢

2 oA 2o Ao AZEY 700 mgE 50mM PBS buffer(pH 7.4) 10 miel
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%9 ¥ &85 ¥2 F€ JEEE 8000mme2 08T AT AA%D
dolA s AFHE AHEEHA olE 71A £ W $¥EF RS 50 mg
protein/miZ AAQ&HA HEZ FHFFZ 4 dMsiHe 71884 10 miell 2 &
A% oA FEd djate] 005 0.1, 025 05, 1, 2, 5%(w/w)el $x2 2tz At
&3 AEANELXE9 pHE dY Alcalase’= 55°C, 7.5, Neutraset 45°C, 6.2, pepsin
% trypsin€ 37°C, 20 ¥ 7.5, papaing 25°C, 622 o uf 1A Uvict AlRE AH
AM 8AIZEA WA A4S AP HFYL AER ANBE AHY F
ZF9o2 7148 13000rpmolA 583 f4d g st A ol dyE A
gg AARA 4Fde Welol= $x S BCAYLEZ 43 AAVIAEE
B 28 ot

¥ wyfao] fad o8 EasEls YRE SrIAY PYer A7 9FE
AR Alzhd2 AT AE 100E& H7|YFE 2Xsample treatment
buffer(0.125 M Tris-Cl, 4% SDS, 20% glycerol, 0.2M DTT, 0.02% bromophenol
Blue, pH 6.8) 100wt & & F 10%, 125%, 2283 5-15% gradient
polyacrylamide®]  separating gel® 4% polyacrylamide®] stackng gelZ
SDS-PAGEE A&tk A7l 4% A% F 143 54 80 VE AR, o F
150 V2 ALE Fsdtd AMsA

3 Heel=e 2 % nYY 7154 =4
7}. Gel permeation chromatographyol &% HEeloj= 289 £3
A gt 2 o8 sha gEsaased st A9 B
Sephadex G-25 gel permeation chromatography & %# 2d& ¥ Aok 7t&3
g N2E 13000 rpmolA 158 Y4Eested JHES AAY F 2459 1 ml2
Sephadex G-25 column(2x60cm)oll loadingdte 33 FHFF 2 elutionAZ T & &
Yo A7l 45 mi¥ HRow Z £ 280nmolM Y UV FFEE FH3o ©
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wa 9 Pelol=yt ¥ slo] 2 chromatogram® A& F AUG.
W dd st i€ L Peol= Yo diy ACE A4 =4l

S AYelA dojx d €Y A 9 2tzte] FeEl¥ albumin, IgG, globin
o) 528 ojSZX2E gel permeation chromatography ¥ #9)o sl 9
st dojxl Pejol= FYE| didq ACE AABAY =ALE dAsAd.
ACE AM#{gde &AL Cheungse #4(38)¢ wal, ACEY Zautgd 93
hippuryl-L-histidyl-L- leucine(HHL) %J€lo]=2 %€ hippuric acid?t §4d€ #
=7t ArteiFE Weol= A5 AsAgoz ZFase YEE FAHEHH, Y
Y& HPLCH 9¢ &3 E ol &8Ach & 225419 712§ 4(83mM HHL)Y| 25
pidl WElol= A|RE 4 & F 37°CAAM 583 l¥¥ F rubbit lung acetone
powder2 %8 &% ACEE 7541 7tste} 30¥3F wEAI71 0.1% trifluoroacetic
acid(TFA) 20418 713t ¥rg& AAANZAY. AL hippuric acid®] HPLCY ¢
B EPYE dE TAA AE FAlIe Y AFITETYrIEA T4 whFopul &
AF(CAW #) At 4P4AE 3F T WEStY F dPdoAM AMEEE HHE £
Aol REE 4R FAF F AFEHATH3. F Novapak C8(3.9x150mm,
Waters) column€ HPLC(LC-10A, Shimazu)el |33tz 0.1% TFA F8£8%4E& 1
ml/min®] #4922 £2]%WAM acetonitrile® linear gradient (0-70%/20min)2 Z o]
Fo| Felsol Yo YPYelol=g 228 nm FHEE 5H3lA ot hippwic acid§ Y
Bt E peakd] ®ol& 7|ZF22 50%9 AsABAE vetdes Heol= 72 & 1Cx

gt(mg protein/ml) 22 774 3%t

4, Yelol= 9] g} 715 A}
b A(2)EF kel 89 ¥ 454 (antigenotoxicity) &4
Y]t Welolx MANE il HAG strEE 4Y ZHA gslo dojA

Z MNaol dstd FRASAHE zAGe2H Sy ARE ZAsAY RIS
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4E &3%7 AW Yo RE Ames testd & AT preincubation'd (40)01 7+
2¥AH o2 ojgHi gJow 21 9o SOS Chromotest (41)2 ALg3t= ASE 9l
g. 2y o] WUEL L5 Salmonella typhimurium %-& Escherichia coli S 9}
Ad 225G olgste Byl WEd FEAR AP YRAEHE FHYA QA
of uldEH} FEMELY FHH, MELERY EAo] s HE 4AY o
FAYY ARE & 247 e Ao Ao, & AFM FHHARN FHL
A FEAHXAAML DNAS HAAPEE RAIIY gagae FHASH L g5
A Wol Y4 (antimutagenicity) & dobd oM oAl Ao 23 yd) AgEH D
A= Comet assay& ©1 €319 ch Comet assay= €4 ¥ DNA Ez7t A9 %F
B 4oz ds A2 st A H(strand break) S0l sl &4 (comet) T 7
& RYeZ olFHe EAL ofse wHez single cell micro-gel
electrophoresis (SCGE) ®c¢lglnk 3=d, DNA AE24%EH F4¥E comet
image°l] th¥ tail length®} tail momentd FAXNZEE SARAEE 2434
©tH(42-44), Comet assays] ¥ & FHASH 82 B4 $8Y 295 d2
g0l 49ty tgat 2o 4¥EHE DNA S4F 28 (Mol &494 &
AEAY AEHa, HMEY ZU(embedding), ME @A L A xuhe] 43) DNA
9| unwinding, 7195 ¥ 4 SHOZ ojojA}t Wolo] ol& &AL YL
DNAE ¢#Zal zAstelA nucleotide?te] diesterd@el ool o3 < FA4
3t phosphate?] & =%A1717 ©oh ol Q¢ FHFAH oz H79F FolA
DNA QHEL YFEOZ ol sled, ojdf DNA ©He 277 g5
olFAE oA Hu BHo| BETE oJFANA TYHEY FEE Foho
B E4UYE AXY 8§ 2ge FF JAA oA 4 (comet)F e HERst 5
o &3S AA %2 AL AE AXFE 2 AR o]F o] T Y
9 YME FAA ok vty FAELE RE WoldEd & &4¢ e

DNA #H9] &4AEs Yoz e wWorjzl mee] o], & DNA ©HEQ o)

rir
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FAZ2A SA3HE Aot UM AT uis} o] o] ¥ EREFEAZY
DNA €4%3E 23 aFdse] ¥¢9 initiationd ¥& 44 ALY 5+ A7) A&
ol of Wyel oJ& HAY AL FEAYGn vivo)d F3 IANY &Eo) Heot
1}, Comet assay
1) Cell line

E AFME in vitrodl A normal cell line?l Chinese hamster ovary cell
€& o]839d MNNG (N-methyl-N-nitro-nitrosoguanidine) *2]3& positive
control o] Welol= AR E H7HH FUL W DNA &4E AAAREE 7|1
22 3= antigenotoxicityE ZAstch Aldiuldol A confluentol ©] & normal
cell® #iXZ vjglx: PBS buffer2 7Ro| oWt A7l 04%<] trypsin°] &
¥ 002% EDTA®Y22 H@ ¥ 37°C incubatordl 283 ¥obFAUTh olofA
A&3A BAE HohstA trypsine] 9§ Alxete] & AHA A F 500xgol A
587 Y4Esn 43S ¥ serum free mediaZ AHVGA A AXF=7}
2x10°%el/mi°l SIZ% trypan blue exclusion F#ol & $=& A3 FUch
ol@A sl Bl MEE 6 well microtiter plated] 2x10%el/mle] ST 2 2F4|
713 FY715E 2AE A s ¢¥A st EHER MNNGE v o H7hg &
oJRE WM TFE ALR3AY 1580 At Fo] AMREE 343t SCGE assay
& %3 DNAY &4HEE At

2) Pre-coated agarose slide®] &H]

Fully-frosted slide glass(Objekttrager, OT)9 A2z} o] A& Hel) 0.5%
normal melting point agarose(NMA) £ 35 ul& precoating® ¥l $FH=xA]7
3, A 75 w9 05% NMA 442 cover glass& o€ FYstAl 2 F ice
bath®jolA 5 ¥ WA gelg FAslAdrt ol o] wEolA pre-coated
agarose slideX humidified slide boxell Ro] APA7= 4Tl 23t

3) Lysis ¥ A7|9F
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Agarose’} Zr2ilE slide glassol 2x10°cells/OTS) F¥E2 HEE FAAR
*  lysis®9(25M NaCl, 100mM NaEDTA, 10mM Tris base, 1%
Na-lauroylsarconinate, pH 10.0, A8 2 dd] 10%¢] DMSO$ 1% Triton X-100
A7holl 1AIZHEQ B7b Fob AEYH HFEYE e WAL ARG 2™
tggd OTE H7|YEANAolN gz o 2087 P15t DNAY F7i=
o] #z7t A7) QBe) NFAHEE grige) Fz2 o ¢ F ArldEE AA
& tH25V, 300mA, 20min). 719 5% OTE neutralized buffer 7pxla AolF
I ethidium bromide® 22 stainingdt cover glassg Wi 4°ColA XS
ERL Ao

4) Comet image analysis ¥ 23 ¥4

JdM ¢ slide= fluorescence microscope(Xx250)e.2 #&ddA CCD video
camera® £#AM M4 ¥ o]o)XS Comet II image analysis systemo] Z& ¥
computerdol A imageS #4891, DNA £4RBEE slide?d 101749 HYAES
289t DNA £4AES A FststE 7)1Z0lE tail length, percentage DNA in
tail, tail moment$} tail inertia Fol eu, & ATFAAME tail lengthst tail
moment2A DNA &4AEE FX 830

ot FHAEA A 72 AT

o)gt ge& HHASA st wddd MNNGO Heto|=7t st AX
) DNA7F €45s 2Ae 224oz piste AYRA EE HEoE7} AX T
daste] A5G Yo wordd dg 4o AAHE RUAA dstd 2
7138 wEEry) A% 49e BPsgch & 1589 G3Ad 2dUAd MNNG
o JH5RHE ARE E¢std 1525 pre-incubationAlZ) AP TS} JtrEHE
90 2 pre-incubation® ¥ MNNGE w#gA7lE 4¥+F, a2 MNNG=

pre-incubation® ¥ 7t EHEZ HA7E AYFE @At
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A3d Z3 % 2@

1 g aae gef
7b. ¥ @AY 29
Albumin®} 1gGe) el & 318l Cohn®l cold ethanol # W& ol §3ts w5
Agel o8 =AL £ARA S YRS F cold ethanold] %E 8
(15, 20, 25, 30, 40, 50, 55, 60%) M WEo] dal Hr1YEE ol gty Eelsnx
st z+ a4y band® BAY A B 660009 albumin(BSA) bandF 7+
Asn =Asil e cold ethanol 60% £8& ZHo2 A2 AH). 2
2l Exa 1500009 IgGe A71d% Alg AAld dztHe mercaptoethanol 3
SDSol ol&l $70e heavy chainZ 09} light chaine2 2|59 bandd
albuminolzl 719 band2 ‘hebtch o] ¥ st Aam, FHR3A e cold
ethanol 25% 28& =7Wo 2 sArh
HEHoz Yy 2awye g g Fad ¥4 LEFR P o

Ztet:m, cold ethanolg HAEM e 74%(v/v)7t HEZ A7bsled  wEZA

o~
o

10,000rpmell A 2083 YA Eelste fibrinogen® antihemophilic factors & #lA3st

b, dojA GFdo] & 25%(v/v)7t EI5EE cold ethanol& H/HEF 2 ze

2 QAo U AME, = |gGE FHFE fdlstd dA =¥ o] uj 9
Asdlo F 60%(v/V)7F HEZ cold ethanole ¥ #71stm, & 2702 YAE
gdad Je AME, = abuming FFHFE fHEd & F AU dojzl

albumin®} 1gGE #str] sisl AAg Hr9F AFE 29 113 2 Cold
ethanol A A Wol o8l wwag 2alg 4% albumin 28l ¥l IgG €89 €
£7b o4 wWolH g ¢ 4 ANSY, F vhuid #3 2F ¥ Yeiol= A
& e 2o ME o 58 2d Rog AdoksArh

4. 229 2o
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gdd Sae] gy e 2o 8498 ddEdsty dojn YA
(&) 2 29 FHESE Htstel L (hemolysis)A Y o, §AGH #
59} 1/4%9) chloroform® 718l swoma’t E@slol A& chloroformZ & A A
stslch. Swoma® AAE %, heme® AAsH7] HslA 2%e ascorbic acid§ U
AR 2uR9Z Po] hemoglobine] choleglobin® & H3LEZ d&F tt& 1% HCI
o] LHE acetoned A Z] 4u] BugrF MM EYF F 58T AJ} stiring
32 WAAolA magnetic stimer2 ¥Al7|WA overnight wWA& Fch L 2
3 Ystggol AAST SyI L AU Y4 E2(3,000nV/ISEIE A3k
guAg FAA7)Z, YHAE) ether-ethanol(3:l, v/v) A3HFE ol washing®
¥ ohA e z2PeR QAEsA 23] o4 BB washingd A AEsD
e VP AA stk olFA Ao HF AAHEBE FHFO A A
rotary evaporator® ©| 83 a &3 ether-ethanols HEAYE globind A&
At Globin® 28 &A3t7) el AN Hr1gF Aaes 29 123 2ok

o4tz zo] B T4 GAe FHAqo)l YA FHse eMNASE
o)Zol o) WG EAAA YEIR7] (2 1L, 12), °olF £HE 7tE
39 dojxe etz RYe FFFPo2 A¥Y + AR A 5F FYetol
=9 slg4ol &d A$ P $YU2 JYelo|= g QLo 1 Jetoj=g
Aol Eobd 4 Atk Byl duae FeaAe HAY Roez FEAA
th o)ate) Az ye Ydoz e oA Pl Py 1Y 137 o] HITAY
ahglot.

2.4 ® ALAed g gF e £
7h Ay 2y 29

1) A4 duAde dig 2t A48 LT

gl

l

AYel ol & 67hx HaE W Yo Ao 2t gael gz
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A B
123 45 67 8 910 12345678

Figure 11. SDS-PAGE of IgG and albumin fraction separated from bovine blood.
(A; 5-15% gradient polyacrylamide, B; 10% polyacrylamide) Lane A-1 and B-8;
high molecular weight standard, lane A-3; IgG standard, lane A-4, 5 and B-4, 5
IgG fraction(25% CEF), lane A-6; BSA standard, lane A-7, 8 and B-6, 7.
albumin fraction(60% CEF), lane B-3; IgG and BSA standard, lane A-10 and
B-1; low molecular weight standard.
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Figure 12. SDS-PAGE of globin separated from bovine blood.
Lane 1; high molecular weight standard, lane 2 and 3; globin fraction, lane 4
BSA standard.

-91_

NEEX: TR2HIIZSC HFEHE 018

ror
10
0
o
S
10
0z
rx
o
o
1



uiqorn suzjord poolq Jo uoneredag gl amsig
1
HO®EN NGO thm oA L 0 Hd $npy
Mg uiim munqly
uoyeZINGn|osay 1
1 (30001) m'd Wilm
2UMIXIW Uoilez{iqnjosay
J[es-3WaH U010y  uoNe3nNNUINY ----— 1
1 1 1 | (seondiny) wBS_a_uo._% w#.ﬂmcbaz_m
||||||||||||| u,10s (I: 13-l — e —————
wonensiQ _ ﬁﬁmﬁwma ! 03] 1
Sum 1 (UTpZAUdI00'0 T UenE3njUIuRY
vonmm pautewsy
1 1 (UM Hiim |
m—mmmmmmmm———— o= uonezmqniossy ('1oA 18100 10} 9409)HOYE
AEEQ\.EHSS.@couawaEcoo WBS_M_SE ﬂ:Scha:m
t 1
(I[P b T)(IDHIT)UCIE M Luums fisnososin 3 Burqw Afenpers TTTTTTTTTTTTTTTTYYT T
Aep 1 10] [eaoural swsH (ugz,Aud00Q‘0T yuones3njLuua)
ﬁEno_mm_onuT_.rnSmoEmIv I030e} O1rydowsynue- ('loA {E10 ._o.w 2S2)HO
Jy[ Joj Buumg uaBoulqy- . 1
1 m.&ﬂﬁwﬂuu& m.ESmpwmasm
(0P 2 : [)PWE 2QIOOSY %Z 0000 TTTooosmssoossoomemssommmmmemes
) ! o
(I[P p : [)ULIOLIOMD Ujlm (unuigz,wudip0Q’ol )uonesnnua)
[eaOWal BWIONS 1
1 ('1oA [B103 10} 95F"L)HOWT
(WP T : DM'A Yim SISAoWsH 1
1 Q.0 8 Qeq 201 ui
wﬂﬂﬁwuo& sjugieuIdng
1
EEQE&S@T:&&EEU
(AP T @ [)(Nen wnipos %G 10BN ﬂo\m@.ovc._s 9enNld WNPoS PPy
pootd Slo4ym

_92_

2O 15/02/25 15438 2 KIS0/ 24 WL

I+
il
Ho
4
<0
of
Kl
O
00
Ok
6]

00

Ol

[¢]
R

NE2EM: TSHIIS HFE



ate} YA A ANE tEaade @ J4se Qelol= §A4HA AT,
AR Fo FFRe FEF A P34 Alcalase > Neutrase > Complex-2000
> papain > pepsin® £AM2 Yero|= Ao Bke® wypsin® A8 FaA2AEE
UetgA ggtedl ol el THsol QUi 2t trypsin inhibitor] & A&
2 go) A7) Wz wuHglch ol Ao we} Alcalasest Neutrasedl|
¥ ¥ 9y Ea e gdr) fstd d7dFE AASAHIE 14).
Lane 49+ 5= 2tzt ¥o] Alcalase® 2%(w/w)e) FE2 M2l 1A 4 2412
Sob whEAIF) FHSGEHBEA 1A AP WY dye] B 24
Ax wgo) o APHE AU RAFAT AYHE ARAFY Peol=EL
AMNM otz WA Aoz WSt Lane 6& Neutrase(2%, w/w)el 34
t 3 gy So) Alcalased] uldl FEaA Bt olFolAoU AEAF ¢
glole BY¥TE F2 2 10,000 5 polypeptide ¥¥& thFA4dst=d)
axn s Ao #AUch
2) Zt #a g Ao) O A FHEA

60% cold ethanol fraction(CEF)2& #&2¥ albumin ¥¥& Neutrase,
Complex-2000 % AlcalaseZ 10, 30, 60, 90, 120% &3 ##A 7trdee A
719 55H 2@ 15). Neutrase®l #$ 2413 B 433 g eH4=8 |
Eb 212, Complex-20008) ZA$E £AH% 45,0003 14,0004 8l band7t d& B4
gt da =i oAl 2ass dde RoAFAY Alcalased] THAUE
Complex-20003 frAbstglovt £a43 10000 = A¥23F polypeptidert 44
g7t B EA wasd o) 2ags 2 89 ¢ AAch 25% CEFAIA &3
g IgG 28 99 Al xR o8 FAY PelLEs ¥HAEE 2ol Ad
9t ¥ 16). Globin ¥¥¢) Z & 2y a@Wd Azgdo] W2 pHMY &

A5 S EAo] AN WEel 3% FH ol ¥4 pH 22 #E F pepsing

ko)

A st FANES AB Bt 22T 1400008 vEH HEAFY globin®
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Figure 14. SDS-PAGE of bovine plasma proteins hydrolyzed by Alcalase and
Neutrase.

Lane 1, Low molecular weight standard, lane 2, bovine plasma proteins, lane 3;
bovine plasma proteins with Alcalase(0 h), lane 4 and 5 plasma proteins
hydrolyzed by Alcalase for 1 and 2 h, respectively, lane 55 bovine plasma
proteins with Neutrase(0 h), lane 6; plasma proteins hydrolyzed by Neutrase for
2 h.
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Figure 15. SDS-PAGE of albumin fraction separated from bovine plasma and
hydrolyzed by Neutrase, Complex-2000 and Alcalase.

Lane A-1, B-1 and C-1; low molecular weight standard, lane A-2, 3, 4, 5, 6 and
7; albumin fraction hydrolyzed by Neutrase for 0, 10, 30, 60, 90 and 120min,
respectively, lane B-2, 3, 4, 5 6 and 7, albumin fraction hydrolyzed by
Complex-2000 for 0, 10, 30, 60, 90 and 120min, respectively, lane C-2, 345 6
and 7. albumin fraction hydrolyzed by Alcalase for 0, 10, 30, 60, 90 and 120min,
respectively, lane C-8 molecular weight standard.
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1234 56

Figure 16. SDS-PAGE of IgG fraction separated from bovine plasma and
hydrolyzed by Neutrase, Complex-2000 and Alcalase.

Lane A-1, B-1 and C-1; low molecular weight standard, lane A-2, 3, 4, 5 6 and
7, albumin fraction hydrolyzed by Neutrase for 0, 10, 30, 60, 90 and 120min,
respectively, iane B-2, 3, 4, 5, © and 7, aibumin Iraction hydroiyzed Dy
Complex-2000 for 0, 10, 30, 60, 90 and 120min, respectively, lane C-2, 5 and 6;
albumin fraction hydrolyzed by Alcalase for 0, 90 and 120min, respectively, lane
C-3 and 4; blank.
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pepsindl 93] Z& polypeptide2 F&¥ F Hab Fast AWYE BAF UK
g 17).

3. Yetojze] &2 9 FRYY 71T A
7}. Gel permeation chromatography ¥ #9j9z}o)] o3t Helol= ¥ F2
oM A Ao distd A AAFEs P o2 R dyRsassd o3

)

dojx Ty & 8-8& Sephadex G-25 gel permeation chromatography & & 7

de

4 e 2, A st 3 2L R AES] chromatograme 7hEE
7t AYHAAN B Helol=Eo] peak® YEIHA 9§ FAFo] wet A

HOo2 elutionHo] UeE ZE¥E BAHAHZH AH). & AL Ad o
de YR HEEY chromatograme FH29 2YoM Hot & 239 &Y

-~
=

A EE polypeptide® FAHE £Ho] Wgo] AYHAH FolAn A¥¥e) vz
34 ate 2A%e) WrlolE 2Yoz Sott FYE TEHLEZ vAFUHIY
18)

bod W uYa A5 Eagel dY ACE AdRA 24

24 280z 1hrsl oe # st4RABe) Ustel ACE ANYH ZAE

ANSAT. BASRNA 7 237k GAss) 4€ Ro2 A A4 hippuric
acid®) AFE Hoh ARHT AYY UASS 87) 98] HPLC 234 e2 A
2 3 d¥ 37149 ARIFHTYNLATLY shFokt 22T i) ¥
A QYA AgetE Bde ¥ AT BES $AE T FYE ¥ 29 19
s 2& HPLC chromatogram® £ A&¥ 3] 71537 Stk

A wF aug Adel dw 4 ¥ 3 mad 0% AFEAEe Ao 247
ANGHE WRNY A3, Alcalasert B HAFEOIN HE AVEL P A3
o2 ACE A8l Wepo|=§ Adse 202 UehdrhE 8). Alcalase’t Y% &

golsts 299 Co@te 27 mg/molich Trypsin® 2= 848 28 714
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Figure 17. SDS-PAGE of globin fraction separated from bovine plasma and
hydrolyzed by pepsin.

Lane 1, 2, 3, 4, 5 and 6, globin fraction hydrolyzed for 0, 10, 30, 60, 90 and
120min, respectively, lane 7, low molecular weight standard.
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Figure 18. Sephadex G-25 gel permeation chromatograms of bovine plasma (A)
and its hydrolysate prepared by hydrolyzed by Alcalase(1%, 1 h) (B),
Neutrase(5%, 2 h) (C), and the Alcalase(0.05%, 12 h) hydrolysate of albumin (D).
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COLUMUN:Nova-pak c8

MOBILE PHASE:100%WATER(0.13%TFA)

FLOW:1ml/min

DETECTOR:SPD-10A(228nm)

*#** Chromatogram ***

+ACETONITRILE (0.1%TFA)

mAbs
12.344
HHL
200 100
Hip.
9.166
1.257 .-
1001 1 Js09 T 50
e 16.087
.- HL 17.070
.'3_68"/ 8.284
A ..3KB898 . /J__LJL-_’N N
VT .03 >
0 5 10 15 20
min

ACETONITRILE (%)

Figure 19. RP-HPLC chromatogram for assays of ACE inhibitory activity.
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Table 8 ACE inhibitory activities of the proteolytic hydrolysates of blood plasma
proteins prepared under various conditions

Hydrolysates (mi;c?;rggil:-\e/sml)
Acid hydrolysate 442
Alcalase hydrolysate (0.1%6 Alcalase, 1 h hydrolysis) 2.7
Neutrase hydrolysate (1.0% Neutrase, 1 h hydrolysis) 73
Tryptic hydrolysate ™
Peptic hydrolysate (0.25% pepsin, 8 h hydrolysis) 189
Papain hydrolysate (2.0% papain, 8 h hydrolysis) 235

Ao, Zasise ol Ae WF Fol EASE trypsin inhibitore] ¢ A alAE
B9 Aoz moHich
tt. Albumin, globulins, globindl] ¥t 7882 ACE A iz

AU O AFRAE Alcalased) S ANE A9 A BEHoID
sdou AAWoN F4E WEISst typsin 9 EANELE FrHEsH
ACE AS184& 9AY 7h54el U E¢ N4 fd9) xid g8 44
WeolSEE AF alergy® HLY ABAE Ug A2 BUIUT BN ¥
Sozxe $o8 W albumin globulins, globin 5 2 WA ¥&ol clate] 7
A2 e 99, AR Usted Y BHO) B& ASEHES AT Alcalase
o AYHe) AN AR AE Yosl BAR typsind o Estel ¢ EaY
G 2 23 albumin®) Alcalase FHEEHEC] 7HF EE B4 LehAUTHE )

Albumin®] trypsin H4-¥ 880l distel trypsin $E¥ U WAL ACE
AseRe 19 200 AAsH. 9Y o ASEsEE 625 column
chromatographyol ©15 £Hate] doj7l 3 ¥yl vistel ACE ABHE 54T
A3 2 % V4 we B4 RYE A ARAT BYQ A ¥4 pRo2A 3
Caitel 003 mg/mle2 e $& ¥4 Loy s Weol= Y
2 golsll 2g 4 2ee ¢ 4 A
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Table 9. ACE inhibitory activity of proteolytic hydrolysates of albumin, globulins,

and globin
Samples ICx values (mg protein/ml)
Tryptic hydrolysate of
albumin 09
globulins 81
globin 153
Alcalase hydrolysate of
albumin 0.5
globulins 7.1
globin 13.7

Sish ol E% HYA Y BYUL o83t ACE A Helol=g A
43t dgozie Fel#dld albuming Alcalase2 E#35& o ICoftel 05
mg/ml A 2EFS Welol= EYEL A& 5 UL ¢ 4 Uch o= g A7
A€ s BEE 4F AF dyA2YE tFRHE} FARE £E9 B4A
mg/ml 322N HYR YY dyde o] f stvAel & RAFE AN
G ER O] TEHEE GAT EAY dHY AL o0& T 139 T
o2z ICoft 01 mg/ml o139 nE4Y Hetol= L 4 dojd & AUS
o] AN WHYHA Aoz v FEHn 4E8 teHe] ¥SE& ¢

AN

4. Retoj=9 Y 7% A}
7h A()YR st EHE S §R W 54 (antigenotoxicity) &7
WY 7t B A FRHHUSHE A Z 3 pepsin®t Alcalase] <]
& Aol JtFEdHEol ¥AHE YehlUth Neutrased| 93 7t¢EHE9) Y&
dHoz ofg sdotch F 100 vebd vheb o] pepsin JtEE e Ao
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Figure 20. Effects of proteolysis time on ACE inhibitory activity of tryptic
hydrolysate of albumin as a function of trypsin concentration
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10 mg/mle] HEcA$E DNA &4€ 2 A(tail length?} positive controlol] H] &t
o )37 AlFste] 27 xotdFE E4AA A3t FHHAG

Table 10. Reduction of the Comet tail length and moment by peptide hydrolysate
of bovine plasma proteins with increasing peptide concentration

Samples Tail length  Tail moment Rﬁfgg: (d;lr)nﬁge
Positive control 56.2 109 1.00
Negative control 25.3 15
Peptic hydrolysate of

50 mg/ml 46.5 48 0.13

25 mg/mil 49.9 6.2 057

10 mg/ml 54.5 9.8 0.90

5 mg/ml 57.2 10.1 093

1 mg/ml 56.8 10.0 092

Tail moment with sample

* RDI =
Tail moment of positive control

£3 Alcalase 7lE# 8L DNA £4WARERE AT H4¥Y FE7F I mg/ml
ojstEAl gl T BAE YUEHHATHE 11). 50 mg/ml ol¥ sxAME A
& &4 UAs)A %= negative control9] tail lengtholl 2AME gt& B Fof A9
1Y DNA &494A 23 Jellgdch
1. Albumin, globulins, globinol % 7+ &8 €9 34354 (antigenotoxicity)
&3
Yooz RE Eelsl @ albumin, globulins, globin ¥&e dia], AP o
gt #Ao] L ZhsEHE S AUF Alcalase ¥ pepsin® H¥ ol disfiMe 7}
FEHE Yo7 B2YY trypsing o] &std ZtrEaisAc 2 A albumind
Alcalase 72880 7t £& 4% JENAKE 12). 538 o] kg
5 mg/mle) $& oA 5% FHAEHS vetden 10 mg/ml ¥EE A
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Table 11. Reduction of the comet tail length and moment by Alcalase
hydrolysate of bovine plasma proteins with increasing peptide concentration

Samples Tail length  Tail moment Reilﬁégf (df?[r)nlz)age
Positive control 84.0 22.3 1.00
Negative control 219 0.7
Alcalase hydrolysate

80 mg/mi 233 1.3 0.06

50 mg/ml 26,5 14 0.06

25 mg/ml 40.6 2.5 0.11

10 mg/ml 62.6 6.5 0.29

5 mg/ml 68.0 89 0.40
1 mg/ml 83.2 153 0.68

Tail moment with sample

" RDI = -
Tail moment of positive control

Table 12. Reduction of the comet tail length and moment by Alcalase
hydrolysate of bovine albumin with increasing peptide concentration

Samples Tail length  Tail moment Reilgl(tlg(e (dF?B}E)'ge
Positive control 95.6 26.8 1.00
Negative control 31.2 2.1
Alcalase hydrolysate

18 mg/ml 3438 2.6 0.10

10 mg/ml 50.1 35 0.13

5 mg/ml 71.1 13.1 0.49
2 mg/ml 85.2 19.6 0.73
I mg/ml 87.2 22.3 0.83

, Tail moment with sample
RDI =

Tail moment of positive control
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o GRASY mAne] 7]F AF
ols} & FHAFAH A LGYY MNNGA Pepol=rt At A
d DNA7Z} &4se ¢ S8HoZ uide AUA £& Weo|Est A £=
diote] FxagE doAq WU di¥ &do] AAsle RAAA diFeg 2
712HE wEEr] A% AYE AR F 1580 ¢EHd wddd MNNG
g JtRHE ANEE EYdA 158 F¢ pre-incubationA| ! Y7ot st E
Rro 2 pre-incubation® ¥ MNNGE utgA7l= 4g+, g MNNGE

pre-incubation¥ ¥ 7l EHEZ WA= AYTE v nFHHE 13). 2 A

Table 13. Effects of Alcalase hydrolysate of bovine plasma proteins on the
prevention of DNA damage®

Samples ) ] RDI’
Pre-incubation Incubation et leageh — hail* moment I
HBSS™ HBSS 2.7 1.92
MNNG HBSS 69.1 19.9 1.00
HBSS MNNG 80.9 20.3 1.00
MNNG+Hydrolysate HBSS
(25 mg/ml) 69.2 149 0.74
MNNG+Hydrolysate HBSS
(50 mg/ml) 674 125 062
Hydrolysate MNNG
(25 mg/mi) i 9.7 11.2 0.56
Hydrolysate MNNG
(50 mg/ml) 89.2 9.7 0.48
MNNG Hydrolysate
(25 mg/ml) 67.6 124 0.62

? Positive control; Pre-incubation with MNNG / Incubation with HBSS,
or Pre-incubation with HBSS / Incubation with MNNG
® Negative control; Pre-incubation with HBSS / Incubation with HBSS

¢ HBSS; Hank’'s Balanced Salt Solution
(PBS(10mM, pH7.4)+HEPES(20mM)+ IKCl0.4%, w/v)+glucose(1%, w/v))

Tail moment with sample

¢ Relative damage index = — —
[ail moment of positive control
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AEE 4 7528 E3 pre-incubation® F+ MNNGE A 347 M4 &2
o] 4& Aoz uUgy, /IFEHE T Yeol=EE AX £ HAlge FEag
2 %3l MNNGS £4¢ 22 lde AE F3¥ 5 A+

Hst o] =5 wWyde YA auAzREH Y4 U/AZAY dee=g§
d& F ALl AAHUG. 32 93, B §9 AE WALV EH YU Wepo)
= B¢ d77F 4wd AP R Jov wgE e d@ gy AHE by
t $RAEA Heloj=o dig AFE AY A% & dFAME 53 vYde=
¥E asA 2eldd albumin £Y0) diste] A& A2 Alcalase® A3
o dojR i E Bl MY w& AP HWelolE EFES ATHE FAYLE
A, WY S¥A2YE RN G 7154 Yetel=g WY A
¥ ¢ e 488 JHsde BAE Aot

-107-

REEH: CHHIIS IS Y

o
S
o
o
10
00
W
I
lo
iz
[P
o
o
1



-108-

2
&
(Kol
e
(e
i3
N
.
L

T4t

=01



2o =

aram| o 74 e

o+
i

Nitrite

A 4 &

-109-

NBEH: EEHIISC HSHUS 0|28 RS2 Ha/ s8R



-110-



Al A A

nitrite/nitrate’s LARRE K740l glo} RAA nAB FA AME A%
A450 Stk $4& BHsE myoglobindt hemoglobin® o] Betgar] W
o nitrite/nitrate®) E& EAE BFHD A MAAYO 2 Abgol HEHol R
o o Ag%E FASL o FR AJTAME nimited) BEAEEL oA
nitite® NaClol %0} 2 NaClg #A7b A88=% FAs%a AcH19). 53
nitrite/nitrate™ B WA nitrosamine®] AT MZAH, AAF] 44€
amines} nitrite’t Ralgol AAE NO7IZH 7189 S92l HdRAZ Y
o nitrosoamines) A4 YLH0). HIE MAF obF Faslol Qe nitrater}
AYZ nitriteZ VLD A BEZ) AL H7HE amineF} st
nitrosoamine® A4 BT AFAIsAA MAHR AT, s el HHY
nitrite/nitrate®) $7FFOIA S ke el B¢ 743 WA B A
2 Fof 2900] H3 gloy olYE oF YAUTY MBIl YASN @ 3
o, webd ®e Ul A nitrite/nitrates] B7HE FolmA sHE AT PRI A
&5o] goh(22) A3t Yo gE ootk 1 niwites] WAEIHE o)
B Eol7] Yate] 73 FAAM myoglobinFE7h £ AEAolA nitrite® H7He
o NO-myoglobingl A¥g Fusiatel SAFe Mug AA/AE Rol 9
AAA 7% 388 71629 etk ofd @ leadgsd B AFNA A
szt de M2$ &Yy $48714L, myoglobin® FZ7F hemogobin® FA}
#2.2 NO-hemoglobin®] Z¢& mlal AAAA nigite A Hshgo2H AF
o wMEIE HUH T nitrite AHEFE Fole HIEF A + Yohe Aol
WetM nitrited) H7H 2 wdo] TAHA FE VAR 2HojN PYE o9
o e AYETE AFAA U SHMEL cvstE S5 YT

e ge grE SAEL g0 HAN 22 dd 2ASE HAZY ¥

e
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nitrosamine 449 f#& €Y + AL 7tsHE =AY

A2Ad Ag g 9y

1. Nitrite®] 7% @& YHx ZA}

AR XA 24 (F)PASY 25302 £ FA YRR AJT &
¥ 3L 40% trisodium citrate€ Y 48mlE Hrtstd F EgPozy Y9 &
RE AAAY deie] EYNEE AN YA EE 6000rpmolA 1083 A&
2t A4FUY S =AH2YA deidoz FAE RS FYd U
. ¥F AlgE S00miY w2 AP F -50°Cel By AP AHgsch
S EE colour difference meter(CR-300, Minolta Camera Co., Japan)2 adt
(redness)& fol 3oy & AYTo] ddq triplicate2 3t A|&ZF 63 u
E 3% 243§ Qe ¥AE2 FAAYHA

7} Nitrite®] #7lo)] ©h& ¢y

d7 Aj&oil ascorbic acid® 100ppm H7H¥ F nitite§ 2z 3, 12, 21, 30,
50, 100, 200ppm S F7}ate 80TCelAM 2083 tEM st dMeld A5 €
Wzg & ¢ g s

v}, Ascorbic acid®] A7to] @ WAES) HHs

$4 7Y nitrite7t  NO-hemoglobing ZH¢E2 o7l HiMe
hemoglobin®] W4o] Y sts)ojol &t7] W&o ascorbic acide] F7HIEE At
Atk Ascorbic acid& 0, 50, 100, 500ppme] FE=2 Hrletd LAt Frtstex
4 FE &3t

2. Nitrite & 2 Y419 SAF F7HA] 259
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N2&EM: SRHIIS2 O

g Az nitriteEY GMA Q) BREHAE A7) A AA] SAE
Az 4¥E A8t
7h &AFES Az
FAEFY Aze 0L BYd g5ty dAEe {3y Bl 2MAE
Az3td 959 silent cutter o)A o} AMelFo wtel EFIAC Y8 EFL
AGE AAE K& 10 kg, XY 3 kg, 282 & 2 kgd EFdA KAES
Azsgn BYPAE (Hagesud, Germany)E RS thste 05% H7taiAe.
gAY e dMY dYA FAdsAH AzHAen 100 miY FFEAd
nitriteE H7FstE AAA Mz 3 12, 21, 30 ppmel HEZ Ak Ego]
silent cuttersl A BUR FA7jN 2AUE AR AL fibrous casingd
60mm(Walsrode, Germany)2.2 3t £AE9 FHLE7} 75C/30mind =% 714
¢ g d4e ¥ o GALEE colour different meter2 ZAFSATH
U AT wg SAEY A
FolM ALY FAFES FLF ABE 4CAM A Ao YuA L T 4
o] ¥WsE ZAMSAL

A3d Az % 13

1. Nitrite®] F7tgo] ©t& Y= A}
7} Nitrite®] 7}l @& 2%
Y7 A&l ascorbic acidg 100ppm 7 ¥ nitrite® 2 3, 12, 21, 30,
50, 100, 200ppm Al H7hste) 80CoAM 2027 7t A ejstn EAE A5 W
Ztg ¥ SMEE 3 Z, nitrite Hzbol ol Gzl Fa FIMSATHE
14).
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Table 14. Effect of the addition of nitrate on the coloring of hemoglobin

Added nitrite  (ppm)

a value (redness) of color difference meter

3
12

21
30
50
100
200

104
13.48
1642
18.09
21.22
2534
2581

v}, Ascorbic. acid®] #7te] o) Y=o ¢y

4 A7bE  nitrite’t  NO-hemoglobin®  A@#&E  Eol7l M e

hemoglobin®] #4jo] A s=lojof 8 7] W& ascorbic acidd] H7HdPE& HAlE

it} Ascorbic acid& 0, 50, 100, 500ppmel F=2 H/MEEE 4A® 2,

ascorbic acid®] H7t¥o] B&5S HEs F7hstgen 100ppmelFelHE 7t
Fol et 2 Zrbestal @2 A1 £29 LAEE FASHAT (E 15).

Table 15. Effect of the addition of ascorbic acid on the stability of coloring of

hemoglobin

Added ascorbic acid {ppm) .

a value (redness) of color difference meter

0
50
100
500

13.44
16.24
21.04
22.02

2. NitriteE ¢ E4A 8] SAF Y7HA] A

7t NitriteE @ 24 #7te) Be SAF Ha7

SAES A Azstn G AYY LHANE Mo FaAFolM g ¢y
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ARE xASAT 244A AxFPA Ae)FEE nitriteE 3, 12, 21, 30 ppmo]
H2% Yrtste] ZhdR2] % ¥ F 2 MY E colour different meter2 ZA}
T A o9} o] XL nitrite H7tRo2E FAEo WMol JePe AAY 4
AKRHE 16). EAM £ & A uisl 2o} nitrited] H7T 52L& A Y(redness) &
HA 371 Aol a gh& vy o) FPE} YA 12 ppm9 nitrited A7}
T o Hd ANZE Gehidch wp2pA ol R & nitrite FEL 24A Ao
g&ol 7tesin] Yoz KAFEQ) Azo] 70-100 ppme) nitrite7t F7AH R 9L
& ALY W 29 15 - /8 FEL2AM nitrite AV} dAAFYI 8 Re2 AEB
et

Table 16. Effect of the addition of nitrite on the coloring of sausage by
hemoglobin-NO colorant

Added nitrite (ppm) a value (redness) of color difference meter
3 804
12 10.50
21 9.88
30 10.22

W SAF] @ e Axe) W

BAAE 7ML AR AFE AFTEFSA G 2@ F 7do] A3
< W 4z Wi oA SASHUHE 17). BA Yebd uiet Zo] A& A
Z A% oz E WUstE Holx gt & Mz AFg gl nitrite 12
ppmol A £ a &g UeriAen 30 ppm AZLFAMNE a gho] 112424 433
=4 FAHAG, oz Mz o Wl Az AF stAA e ostq AAT} D
HAou AFEY F v|Fo] A4V FUAHUA Aapibgol] o] Yo Wit
WMAdY Aoz wozc wA HYEE 7)FoR o B o diME 12 ppm9
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nitrite ¥7FAA}7} 713 AP 21YE JAY £ AN

Table 17. Effect of the addition of nitrite on the color change of sausage colored
by hemoglobin-NO colorant during refrigerated 7-days storage

Added nitrite (ppm) a value (redness) of color difference meter
3 8.03
12 11.07
21 10.66
30 11.24
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