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RGOSR E S aln 5 R
S A

BRiGIE 2 ) R ) EEg Y

W HI - 9658 H30H  #32 HIY : 9743 H20H

EES

G DL E R AR AR AT AR =G 3R A 24-72 /NREN[E] 28 BEIRFAR 2 Saccharomyces cerevisiae
K 5% (fermented chicken egg white, FCEW ) WYTRIEFREITG I - RN - Hilbe ks
[ 48 /NP ZFCEW » HFERKE IS8 200 - Hd Ll BCRC21443 FRIHH .2 MERK S & B
179% DA b o fE30n EEAmAary el - R el ik 48/ NRFFCEW B AT U /39 TNF- o AYH]
BOER I - TRHER S © FIEEH > PrE B E R 24 /N\f 2 FCEW ¥ m] a5 i e 4
IL-6 > ffif BCRC21443 K BCRC21811 & 48 /[N FCEW 0% BRI 254 1L-6 AR MaE & i
T3E 7 500 E o 4E NO HI%E | » 24 /NEfZ FCEW H|15 BHEEHRIM EWERIIRZS 22 NO W9/ERT - fEEm
T HHE RIS R SR 48 /N2 B IR A BNV VB KRR > B HBOS EGHIAE £
TNF-a ~ IL-6 ~ NO IS{EFJRE S - SR BA B DRI CR « bbb HfsRIEA > R
BitkH L BCRC21443 B mfERVHEE ARIAME: - B ISR B BOE B IEE

Eﬁ%%ﬁl : %ﬁ%g N Eéﬁ% ~ H% N %E’iﬁg °

EE

LRSI SRR G RR Y - RS IREPT F AY BR  S  EHRE SERERRE 2 (O sullivan
et al,1992) - Hrh DIFAET o sl B A4 AUt e i 2 B #ild ( Yasui and Ohwaki, 1991 ; De
Simone et al., 1993) e EVMEHIEZE TNF-a ~ 1L-2 ~ IL-6 ZEfiEEE R NO ~ HoO, ZEk
AL S R ET EEFEAE (Laffineur ef al., 1996 ; Marin et al., 1997 ; So et al., 1999 ) - Araki et
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al. (1992) LIB#RER (Saccharomyces cerevisiae ) #EMERIHER F BB R AW/ NE - 748 - K~
FE - MRBAINRIERE 218 EH% (non-specific host defense) GEJJ » HAFHIBEHIHEM /& 25
HEHE R R LR BE LR (dipeptides) FEBEREHH14EER (neutrophil ) FIERRHAMI (macrophage )
1AL IR EIHAERTEL (Nakagawa et al., 1993 ; Kimura et al., 1994 ; Kimura et al., 1995) - HR
HERE AT S. cerevisiae FRFIFHST R - HILFERAR B REZHETRITIRE -

RIMARH S. cerevisiae ¥THESE FINYFEMEZRIBAAN - H ¥ ELIE M I HE R 1 09 78 BN 2 e fr
& WORRERHEHEHEE M (chicken egg white) #8 S. cerevisiae IR » 1R [F) R REIRF B .2 e 1%
TS I R I A MR 36 2 B > DA T R B 1 S R RS MR IR AR BITRE T - ikt —
A EBERE T SR AL ELRE - AR AR LA R -

MEERTIIE

L. Bk
(1) HEAW - R HEE QTP R e R B A A BP0 - BHERE N E
B o UCERHERE 14T 600 ml > L 90 # ~ 3000 rpm EHIE - KB C HE RS TR -
(il) ZEPEE Ik - B B 5 LEB RS2 S. cerevisiae BCRC21443 ~ BCRC21445 ~
BCRC21468 ~ BCRC21469 ~ BCRC21798 ~ BCRC21811 ~ BCRC22223 -t ke REE by fit
B

. 3BT
(1) FEMEsE R /KRGS ¢

I E RS LEBRMERZ 7 4 S. cerevisiae FWHRRTHLEZREMMN YM (Yeast

Medium ) broth Hik%5%E 2 K » HERK 4°C H#% 3000 rpm ~ 20 FrgkL > EH LR

FREAEMA 0.89% MRS KEEL - DUEEREK =X » W FEEEER 20

ml ZHE AW HREEEENR 4 10° ofu > WER 24°C Fii5EE 1~3 K - HBRRIRE

3000 rpm ~ 20 43 SHEEC BRI > BY g iR R I R B HEA 1 SR 0 ki A -

(i) MERGHE -

féNielsen et. al. (2001) ZOPA (o- phthaldialdehyde ) F{EHIE 2 - OPA ] @ FEEY

3.81g sodium tetraborate Jz 100 mg 2 SDS ¥ 70ml BYZ&E/Kh » 53HY OPA 80mg A

2 ml (Y ZEEH K dithiothreitol 88 mg YARZAEEKF - FHRF LSRRG - WEEE100

ml - BY 50 p UKEEARTINA 1 ml OPA SABANR &5 - §FE 2 stk - LOBELLEET (

Shimadzu UV-160, Japan) A 340 nm FHIE HkEHE -

(i) EMEHANES £
1. B E &5 T 25 TR Z iRk (RAW264.7 cell line, BCRC60001 ) - f& Freshney
(2000) Z JFEMETTHINRS 2 - RAW264.7 EREAIIAR N ADMEMESZE (510%
fetal bovine serum J 19 penicilline- streptomycine ) » & 37°C ~ 5% CO, fi&ff PR >
RERAEARTE - RS RS - BRIk -

2. pEEREE L iR b BERERRARSE ml JIA 5 mg Trysin-EDTA  ( Gibco BRL, USA) {EF] 5
538 > RN DMEM j %58 Trypan blue (Sigma,USA) - fIZEMEEE - HRIMER
FHOAR AR E o 3G ADMEM B 28 5L R AT ECR 5 10° cell/ml = HY 200 41
HIARIZIRIE A 96 FLSEEAIEAZ (96 well microtiter plate) » FAMHEIGELE F 5% 24 /)
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fi% -
3. ERRAIEEGE ¢ ol BREHIIE - BREEEETEE > IIA 190 ul FilER 4R
DMEM B5# 5L - PR EERE R RE S 3R 10 1 1 INABRS B FLIRP - GESES DUFdR
TR &S - RAEER TR 24 /NE -
(iv) GEEER 5047 ¢
1. TNF-q ~ IL-6 © BUSGE ENEHIIERS 24 /IR e 2 853 4L - DI SRS B or ik
(Enzyme-linked immunosorbent assay, ELISA ) HI"EiEE R PEAR TNF-a ~ IL-6 2
= o Anti-mouse TNF-q (Cat.#BAF410) k2 Anti-mouse IL-6 (Cat#BAF406) H
R&D System, Inc. (USA) » WilkaZ/s Rt i 2 AR HED BT /04T - MIE L L Gt
1 450 nm R T ZBOLE -
2. NO : EUBOS BRI 24 /N R 2% 2 15 AL > DI SRS ey o imikifll e v e Arp
FEEAN) NO AT o BUERHIEE S 50 u1 FAiIE# (Cat #917-010, Assay Designs, Inc.,
USA) i WA= N E 10 438% - BELEILHETE 570 nm & T HIE R

fir -
(V) HeEFoHT -
SERFTIZIRILL SAS (1988) SRR ML RIS, - TR 00T R B0 1 G 5k
B IR -

AR AT AR

[ BRI R H o R E

OPA HI5E 1% ZHIH OPA (o- phathaldialdehyde ) FAPFJEL[IZALME ~ WERK (peptide) Jed ¥kl
(primary amine) FEHER S * MAE 340 nm §R MAMRGRIVEOCHE » IR EREORE HE#
IR R/ Ny FAERERIREIE (Church ef al, 1983) » K 1 BEURHEE RIS R B S IEE 48 /NF
Al B R < BE BRIV IR & B R IR - Horh BCRC21443 (Z RS B a0y 17% > H
HABENEAHRES - 3R 48 £ 72 /N BRERIVIER S 2R 2% (P>0.05) -
S. cerevisiae BIfCEHIFIE DINEAE R ZL'E - S8R BN I MBS » T 12 DUE B8 Ry 2 2k
7y EER H10.5% £ 0 BKMEEYRIER 1% - BAK—F2R a8 (binding form) - ¥
Y S. cerevisiae FEHEE HINFEEAE A T2 AFIVINSR © FEAGBET - &) 24 /K S. cerevisiae ]
DIFEXER MRS - T8 B R MR R - I 24-48 /NRF r] REINIHERE H rh A BEH ke
o upEE A HECE o AERERR PRI S BN R 72 /NRFRTREIN] S. cerevisiae
FAEEA I E I E e - SHAHE R EREIEE R - AR BRI IR & Sl AR -
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& L AFIRERFEPRRS B AR MR & 23 b

Table 1. The peptides contents of FCEW" with various S. cerevisiae strains during 24-72 hours fermentation

Fermentation time (hours)

0 24 48 72

Strain
© g /ml

BCRC 21443 133.3%¥ 129.5% 156.6™ 152.1°%
BCRC 21445 133.1%% 133.5™ 145.1% 145.6Y
BCRC 21468 135.3% 135.1°%% 150.3% 151.6*"
BCRC 21469 134.2Y 138.2%" 142.1% 141.3%
BCRC 21798 132.5%% 138.6"" 145.1% 148.2%
BCRC 21811 132.6%Y 132.1> 150.4% 152.5%%
BCRC 22223 133.6° 136.5™ 151.2% 150,18

*d Means within same row with different superscript letters are significantly different (P <0.05).
" Means within same row with different superscript letters are significantly different (P <0.05).
() FCEW : fermented chicken egg white.

I . BRI BT B A 4 TNF - o Ry

TNF-a (tumor necrosis factor- o ) Foj |25 KK FERIHIMUER Z — » Z BTG LAY EREHT
i~ THEME - BB FAMME (natural killer cell) AEARHANE (mast cell) SEfTE4: » Hu[FHEIMNE
LR R AR R o SRS SR P H I ER ~ BEREE o (EfEER R MRS e RhY
FE BRI PR AT R - FEAEERRIRIRAI K IE (Goldsby et al., 2001) - ERANN
RUAEALRE TNF- o ZERfD (Beutler ef al., 1986) - KFLTNF- a H/ER BERGEHIIRBISE (LTS

16 24-72 /MR RO HER R S R aABa - BB TRk 24 /]NIRF 28 IR S0 01 o I I e 4 9
TNF- o SRARKEE (FEHAE) BIEEZRIN - £ 48 /NS 8 B i R i E WA I 3 I TNF - o 538 474
ElE > TR HERFEAR - HirR DL BCRC21443 B EEHINUE 2E TNF- o (Y5RIL5E - BCRC21811 X
< » BCRC21469 ey (RE1) -

TR R 1 A B - 2253 LPS (lipopolysaccharide ) fE % G HH M A 130T 5 [ R 28
RIE > HERR IS BT 42 TNF- a Al E i REOG A 100 £% (Balkwill,
2000) - Marin et al. (1997 ) 7RFI]A Bifidobacterium sp T Fail ik EIVEAHNY » #5584 21-870 %2
fmiiE TNF-a o ANEEEOSRE RO T NMER RENE T2 1.7 5654 #ENHEE N RRRCRREE
BB [ R R - (HTRERR A A -
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Fig. 1. Effect of FCEW with various S. cerevisiae on the production of TNF- @ by activated macrophage cells.

*Blank: non-activated macrophage cells.
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Fig. 2. Effect of FCEW with various S. cerevisiae on the production of IL-6 by activated macrophage cells.

*Blank: non-activated macrophage cells.
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IL-6 2 E LAY EREMINE ~ THIN R IR IR <5 A AL oI Bk - A2 I R A 38 7
hZE R - [RIBE IL-6 RS R (E R T BRI SaiuS IREEE (Abbas et al., 2000) - Marin
et al. (1997) - So et al. (1999) DIZNEREE AR > AL EERHEEMES TNF-a K
IL-6 - #ERBUREL TNF-a ZREJJE IL-6 BIZ - 21 (2003) DIFLERE B S A EIEERARETG E
ARG - PREE R B RS R BRI AE 4 TNF- o ZREJJISE RS BRIyt « S - RIS E R
FEAR IL-6 (ZREST | DAR A3 B e e R B

AREBEFTE M ZRIBY R EEE C BEAR > HOR B EREIAE S IL-6 ZREJJH TNF-a I35
Ry > tbEl Marin et al. (1997) - So et al. (1999) k2 (2003) SFZWIFeEAHFARR - FERE
FIREFC I BERE A SR MG EVRATAE - v B B AU A P (e S Wy S R e - (5
REBCH SEIRIEEE (L E Vg AE 4 TL-6 > EMRIEL B A AR kb - DIEA RS RIZ -

IV. SERRRIE BRI I AE 42 NO Hys

B HA R S S R ~ M~ FLBEE ek i T o IR 0 R R ¢ H R RE AR
fER > fEE RGN R e (phagosome) - FELZAEEE (lysosome) #&& - FIIFEERIEM K
TR IR R SR/ NPl 55— R R AR NO B HoOo S A ELEEBIEIR]E (Abbas ef al.,
2000) - HEE A EERIN - HAAWREETT KA SE M A I RE I AR RS T - bR BRI S A
B ZEFERAR -

HEE RS AT BB R R 24 /N SR - SORIBE R £ NO B fEHIEIA 8
wahn CHE3) o 2R 48 /N\RF ZHEE I FEREI © Bk BCRC21468 ZHPRIEHIISN - Ho B g i A
4z NO HITERIFFER N > Horfr BCRC21443 ~ BCRC21811 BRI I IRIRIfEG /5 © F58% 72
ANRF 2 SR AN ORISR R A - ELELEEIE 48 /NP AR A RE A 52 o S5 SR B R
PEREHIRAE 2 TNF- o BUBEAIE R — 20 Fon ENGHINBEIG Y - HARERETIIREIRFEETT

50
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Fig. 3. Effect of FCEW with various S. cerevisiae on the production of NO by activated macrophage cells.

*Blank: non-activated macrophage cells.
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AGABEEFI S. cerevisiae FEREHEEH - WHIE HBEEOR QR I ERI WIS B - FEREUR
HEEEHE S. cerevisiae FERERVIRERFRE Ry 48 /NKF - BLIRF . SERARAVIERR & Bl > HA DI E
WEAH N PR A R R & B TNF-a ~ IL-6 Jz NO SEHifE R - HEFAE IR - ZoRH#ERY S.
cerevisiae 7K T EE AL MIERR R oS ERERIIRAIEETT -

WA S. cerevisiae ¥ RNV /KIEILRE - SEEIERRS & - FERIY NI R SERIZCR - (=
HfY S. cerevisiae 2 DANERE R FIFIEE - AR DAE BE Ry RROHEE (AR E AR ERIh - B
FIRRG] - B R DHER R - DU R/KEER - SR ERIZERE SRR - DR EMER
BIHT G o TR R AR R S - BB KIRCRN G R - SUR IR FFEER > DR S.
cerevisiae MURRER - FELURE A BM/KIFRCRSE - BZHM M 0 BRG] - = Rig Ry SR
e

PN
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Abstract

In this study, we used the macrophage cells model to evaluate the immunomodulating activity of
fermented chicken egg white (FCEW ) with S. cerevisiae for 24-72 hours fermentation. Results showed that
the peptides content increased significantly on all test strains for 48 hours fermentation, of which FCEW with
BCRC21443 was up to 17%. Moreover, the TNF- @ secretion reached a peak by FCEW with all test strains
for 48 hours by activated macrophage cells, and then kept on steady. Similarly, IL-6 secretion increased
significantly by FCEW with all test strains for 24 hours by activated macrophage cells, of which FCEW
with BCRC21443, BCRC21811 for 48 hours were more 7-fold higher than those of inactivated cells. On the
measurement of NO production, the NO production increased significantly by FCEW with all test strains for
24 hours by activated macrophage cells. In conclusion, fermented chicken egg white with S. cerevisiae for 48
hours fermentation had better efficiency of protein utilization. Meanwhile, TNF- ¢, IL-6 and NO production
reach the peaks by those of FCEW activated macrophage cells. It revealed that FCEW with S. cerevisiae
was able to activate macrophage cells. The results indicated that BCRC21443 had both the best efficiency of

protein utilization and the ability of its FCEW to activate macrophage cells.

Key words : Chicken egg white, Fermentation, Yeast, Immunity reaction.
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