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tartrate solution) Z#&EHI 200 n/ ZFEHE| B (Folin
reagent) JESTER 15 4788 > L 630 nm IR {E - I
L 0.19+0.38-0.75~ 1.5~ 3 mg/m! B MMEEH
(Bovine serum albumin standard , Bio-Rad) {FEfE#E

EHERTIFERR - SEEEMR SRR ST
EHERE -

4. MRS R

LA eRDF B2 BE (BRHEAEE) K 5% a4
& (Gibco 8E) HE&H 37°C~ 5% CO, IBE T2 4l
BRLAEIT RS (Olympus CK-2) 8122 - EHAfE
Talely » fFEFREE (Laminar flow) A > DIER
EHERINE M 5B RR AR LE &
1,500 rpm B 5 53481 - DIFIRAR X EJEw » 1T
BAIENEHIME - #FLL 3 mi FiEBRIETEE N
ff > A1 ml SRS SR - TOAER 9 ml s
BR BB > A GE SR IFERRS SIS
B - Bt MR USRS ERE G R - F
A 37°C~ 5% CO, i B R -

5. MifUGTE . HIE (MTT assay)

ik Kong B A& 7159 g BT MR LUIES
BB A BEBRERSAES 05 ml
1 4.5 ml FEEBIREGTH - DG St B
& FRRILEMER MR TR 1x10° cell/m/ -
SRR LA E A AR 0L 20 n/ /wel| B0
A 96 wells culture plate 1 » BEERIIA Lt RS2
(00 Iwellfr A 37°C ~ 5% CO, 53EF5(Napco
5410) » 353 48 /NKftR > L 100 liwell 3 - (4, 5 -
dimethylthiazol — 2 - yl) - 2, 5 - diphenyl tetrazolium
bromide (MTT) (1mg/m/) K YLP (Yolk lipoprotein)
ELLERREY) - B 37 C KFE 4 /N > BEIRE 3 4
$% » BIHETHEI 570nm (Dyne-ex mrx ELISA 96wells plate
readen)if E{H -

6. FlSEECHITE @R RRSITER

1R By 2 e DU R E 5 =R O R - A
ERBRLESYS - 0.5 m/fl4.5 mIHERERES
#% > DIAHREET8028 (Sequoia-turner cell-dyn 300) &t
BREE  FRBRIEER AR R 5x10°
cell/ml - SR AR A — AR LDl 20 pJ/
/well EANA 96wells culture plate tff » B AIA _Eilt
FBETEYE (100 lwell) A 37°C~ 5% CO, 558
FEEEER 24 /NEE - 8I5E ELISAFT - 5 Goat anti-human-
a light chain Ab - Goat anti-human- light chain Ab
(Pierce %) FH 50 mM Na,CO, buffer (pH9.6)
1,000 {ZWE% » 2L 100 piiwell EIA 96 well
immunoplate » Bt 4°C ~ overnight - L% > DLEH
0.05% Tween 20 Z PBS (GHEH=2K » LL 50 p/ /well
BN FURRIARSETE 24 /NRREE L <A



S f K BN LG S sy i R 97

fikzE L EWRRFEE 4,000 %2 Human IgM fiIA
well P - TSRS (CUERE e sUREdR -
FELUKHEERLZ IgM B > B/ 37°C ~ fEA 1 /1E
#% > ¥ HRPO conjugate goat anti-human IgM (Pierce
%) BB L PBS (Phosphate-buffered saline) fE
2,500 f&HmfE > A6LL 100p/well EHNA well 7 - R
37°C M 1 /NKF » TPBS RKEBIE=R > i well ;N
Ko B E B B ABTS (2,
(ethylbenzothiazoline) -6-sulfonic acid)lA 100p//well
BAA well P-fBH 37°Co [FE 15 43881 IIA 1.5%
oxalic acid (100ul/wel D§&1EFZHE » AT 410 nm I 5E
& -

7. hnEEZE AR

TR > 720 5 40 - AR 1 Kg o BCREE
BES 35710 15%) » I EEERIMEEH
fig - BBEBASEZFEMTR > SRIRABRHE
BEskch > DIEHHRRERETEE 5 8 LBV FLIRSE
o R EREE L i L DERBS AT RS -
HERH T 2 RS UTFRAKER - IMFRUKER
FRETE ~ B ORI BIETR > DIERENTIREE - AR
MRARTER 4 C o BIRETTIS ST -

8. BAVEZRE el

B EARES - W RKER > R - B0k 8
AR - BRERESZZINEME > 2818 110C
20 min B 121°C » 20 min - G EGRIE 1% & K E FEHHE7,
RIER 4 °C» WHREITIEEST -

9. HZERAERIERE

BL FTS Freeze Dryer Model No. TD - 2-372
DURA-DRY EZeiERZIME R - BT EUKERE
AFEAER  (RRPKFE-30°C APl o BUEHREHIR
FRMEBEETHREEZEE » Cold Trap ZIRER
-95°C> HZE RN R JIHEREAE 30 Miltorr (IZMEA% ]
40°C {48 FEEBRE) ST 2SR B R R
B 25°C ([ &7k 4-6%) °

10. "EFERIER T

L1 BUCH! 190 Mini Spray Dryer B 5 1787
BE o WHTA/KEWE A 0.5 mm BT - 16 HETE
TR TRV S > DA M 1B 1372°C AL
FRRRE 78+5°C EATRERR -

. SRS REEREE

Tomy Seiko & /& BB & A THRSERERH - W)F
ABERFAREELE (1.2 mg/m) &% > ISR
100 m/ ZHEREHEHEITHRBEESE - HEEEER

2'-azinobis

121°C (85 15 Ib/in?> 1 kg/cm? $REES]) BRI 20 988 -

12. B2 e

RAXRE pH EZAREBRAR  pH 23 B
Glycine/HC| buffer » pH 4-5 £ Citrate/phosphate
buffer » pH 6-7 £ Glycine/phosphate buffer » pH 8 £
Tris/HCI buffer » pH 9-10 £ Glycine/NaOH buffer -
BT KBRS FIApH 23456789
10 ZARESRISIEL » 48 0.2 um EEEEIEEETE -
i& A Eppendorf tube AZEIE TEHE 24 /NEF - FHETT
AR TE MR -

13. BBEHETFHIE (NBT reducing assay)

& Andrea A2 HE" G5B RIT 2 ML
wmE A ORE APESREESSSY W05 m/
HMIAAD 4.5 ml BRRIE &1 - LIMIIET BT A
faFRE > HiRBILEESHREERAER 200°
cell/ml - B 7% 0 A _b it 40 fife 55 % (1 00p/ wel LA
37°C s 5% CO, B2 EFEREE 24 /N1 > DL 100w/ well
&N A Nitroblue tetrazolium (NBT) (2 mg/ml) > A
37°C IZJE 90 434 » 81,500 rpm.JELy 5 388 - JIA
70% Ethanol 100ul/well (3 1EFE) > £8 1,500 rpm fif
£ 5474 > 1A 100% Methanol 100p/well (L -4
BRETE 3 R) MBI RIREZER 37°Co 82RE well
RS » 1A 2M KOH 100ul/well » F43HR%E 10
4348 » A DMSO (Dimethyl sulfoxide) 100p//well
Fo RS 10 748 - FIE 630 nm E(E -

14, #Etotr

HEHITEEELL SAS Z Duncan’s multiple
comparison test FLlgrzE B4 HEAE K#E (Significant
level) 25 P & 0.05 -

— A LG

B EINECMFROKRER > ERTRER
FEFRRENIAINESSE - RUBUKERPITEEEH AR
TLERIEERE - LR RIRIERTSELL 5% HBRSAET T

Bl EAHEE R R RE SR E R IR G
SALE

= WP R BT

T FATE KB I TR PR IN A - BN



98 B - BEE - BIRE - BRI

BESAA

BHEYETERNAA - BieitsE R EEE
R A R, - LR A - Bk
KENEIR R - SEERES 64ms/cm » BEES BIE 7%
Vi E IREWN IR R S B 2 BB (Fig.

) A - BESE BRI RRO ST > BT E S S

TR f%&Tﬁﬁf‘?ﬁ, 0.5 ms/cm - ERESATSRER

R 0.15% - JREERE 98% - {EREATRE T - IR
EHBEWEXBIE > M 10 O8I R R

280 nm URSRAE o (ERREEA T ERRE ChIR L 5
0.09 » BERE L EELRIEEIVE -

0.16 70

€~ Cond uctivity 60
p— —
€ o014} Absorbance - £
c = 5 G
8 2]
X + 40 E
Q 0121 {30 &
c 2
(1+] hd
4 o
'E 20 -g

O 0.10F

@ 0.10 ) p
Qo 11 o
< &

40

0.08 -
0 80
Electrodialysis time ( min)
Fig. 1.  Changes in the condLlclivity and absorbance at 280 nm of fish larvae (FL)

cooking waste during electrodialysis.
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i

Photomicrographs of HB4C5 cell proliferation aggregation caused by fish

larvae cooking waste (FL). (A) untreated cells; (B) cells treated with FL (59.5pg/mi).
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Table 1. Effect of fish larvae cooking waste on different cells by MTT ormazan ratio assay. The cells were
treated with different concentration of fish larvae cooking waste (FL).

Cells
Protein (ug/ml) HB4C5 SI102 THP-1 J774.1 U937 UM ¢

Control 100 £ 1.00 100+ 2.15 100+ 0.14 100 £ 2.04 100 £ 2.28 100+ 1.12

3.72 125+ 3.00 114 +£0.71 174+ 1.15 129+5.12 100+1.14 105 +£1.31

7.44 143 +1.04 133+£1.43 199+ 3.16 150+ 1.17 102 +2.13 102 +£1.11

14.88 190+ 1.24 160 + 0.25 230+ 2.15 148 £0.75 101 £5.11 105 +£1.02

29.75 228+£1.32 171 +1.09 261 +4.02 146 £ 2.09 103 £5.23 114+4.12

59.5 276 £ 2.77 171 £1.09 297 £3.47 131 +£4.25 105 +4.27 118+2.13

119 276 4.7 151 +1.34 347 + 3.41 110+ 2.45 105+ 1.15 121 +£1.12
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Fig. 4.  Effect of desalting content of FL. cooking waste on the cell viability to HB4CS.
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Fig. 5.  Heat stability of FL cooking waste (The FL cooking waste was sterilized at
110 or 121°C for 20 min before estimating the activity.
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Fig. 6.  Heat stability of FL. FL with different processing toward HB4CS5.
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Fig. 7. The pH stability of FL cooking waste. (The FL cooking waste was
incubated at various pHs and 25°C for 24 h before estimating the activity).
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Fig. 8. Effect of the protein concentration of FL cooking waste on NBT reducing
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Effect of Processing Conditions on the Cell-mediated Immunity of the Cooking
Waste from Fish Larvae

Abstract

To evaluate the effect of processing condition on the cell-mediated immunity of the fish larvae (FL) cooking
waste, the bioactive factor, cell proliferation, immune response and phagocyte function were measured by using
serum-free cultured human hybridoma cell lines, MTT assay, ELISA method, and the ability to reduce the dye
nitroblue tetrazolium (NBT), respectively. About 98% of salt could be removed from the FL cooking waste by
electrodialysis. The optimal salt content for desalting of FL cooking waste was 5-7%. The data revealed that FL
contained biological active compounds with strong growth promoting and aggregating effect toward HB4CS5,
THP-1 and J774.1 cell lines, and could induce NBT reducing activity toward U937 and UM¢. No significant
difference in the cell viability among the FL cooking wastes processed by freeze-drying, spray drying and
sterilization (121°C, 20min) was observed (p>0.05). The optimal pH for the stability of FL cooking waste was 2-7.

These results suggested that the quality of FL cooking waste was stable during processing.

Key words: Fish larvae cooking waste, Electrodialysis, Serum-free culture, Cell proliferation,
Immunoglobulin production
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