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ABRFEERERWTRAAEHTHARZ A HEHK
stE %% - 98 RA-3. 1. 4-4-U1(5)

BHE

B T 357 AT 2 7 & 2 AT R (FL) & % 6 Ak s AT (DFL) ~ Az (WSP) ~ B
(SSP YR M (ISP &4 BEBFREALRLBEL  oH &KL —
Ry wE - A pHETHEHERE - ERET K7 AFLARS Ko
Smps i DFL 285 & 5 & & H X WSP #1488 4 /K A2 2 /K 75 M AT BK % (DWSP)
485 %-100g AFEL T 243 28. 24g = DFL- 3t % # WSP~SSP 2 ISP 4514 4. 62~
7.96 & 15.08g > 4us@ & % /K A2%% B DWSP s 88 o5 b AT BBy (DSSP) Z e & g % 42
% M AREMH(DISP) A BE % 8 (P<0.05)-% A WSP# pH 3. 0 Z ZA2/E & 100%
B B3k nz A ERESN DHA 0~5. 0 B 2R RIK > B E KA TaEE
REARAKERT IR EEMAE Y 40-509% o 4§ DWSP AFRKAMIF G ~ 6% -
S R EMA - REMA -~ FEMAS (liver peptide powder)#
FE SR EQTHIIREFERE TEANAMZ £ BA B BRI HS=
FALERE AT B A H LR BT R A7 =R (DFe’) B T & 47 4a gk (TDFe ™™ ™)
e BFHEZRE - BRET > ARDAAREZBRAHAE - ERAKRSH
( FeS0:) ~ ffbsk( FeCla)fim# & F A4S B (Mix) 2 381642 R5(3. 5% 4 A5 % 5
RWM) ~ 1% A5(1. 5%4% A5 % s RIM) A5 (0. 3%2 A5 % 5 RIM)BRIL ¥ » %o WSP+
SSP AF#y 2k DWSP-+DSSP AFBk#y 4T 28 S 4 1L 3Bk - E BRI 2 43T & R8T -
HH=ZEEBME B AsREE B4 (FeS0) 2B HEME  RASBMix)kz > @
ALK FeCl)RIRIR - ARFBEH 2 EZHEM T > RIBETENE Sk 3.5%%
A BEARELEB A MTHA R 22 R » 324 DISP+DSSP AF ki £ 4 &1t
ZHBEAAE -

BSEE : A B HAK - MAADTAHA R - #AT

]

w

BEAEABEA LA —BFEFTARHEALBONEALET  2RAEETY
BRERT BHE258 > AHEYRCHBEBRE B A 40~50% &#& 10~15
% EEAACZIBAMBERIMAYE S REERBREELOER
BMARZHEANHKEG—BAE — KRRV FEELERS wEHhEGRE
R~ B RN SREE -  BBEARASBIADE S LRI AR
NINEERERA ZREGHEERGFLE BT XUFERG Y X RRFHFLH
4 b5 & & (Tapiero et al., 2001 ; # - 1991 ; # - 2001) -

HITEBAA - SHERNBZEGERS NTAHEEHEARH B
HHARAHOELAEZE R UFERGNBHAHEENREY R G RAE R
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BEREARSEHRE  RBREITBA M X B EH K w LA
BRI ELERAEREE LE L SHPELEIHS R EE LG ER
BoPRFEELERRELGHBAB(RR2000) HERETBEETEIRFHIR
FheFk—F %(1.5kg AF/3E%/100kg) R E A A BAZNBALGREE Y
72.8% > Dry basis)fwiiF/bIr: B4 > EHFEE - kXA FBEAYEIRZF
FahiErhRAER -
AARZBGERBITBEAREBERBEFABRESL FBERABRE
B RBYAGZEARBITERD K > B85 ABNILEZRERN(Invitro)
HALRER LB S ERIF S HAEMGEER=REFe())EFER AR EF A
HEHZ_BEHEFe(D))E@ETHRN EMRIABHRSPIERETHE A
P o |
HHAR %k
— ~ KRB H
()R- BaTEIHMERTREL &8 BEsgas EN4CH
B e
(=) e f ~ BB AHLFH
1~ §&4a#%(pepsin) : #8 8 Merck 23 (EC 3.4.23.1).
2~ Bk A% (trypsin) : B8 Sigma 2 3 (P-1750).
3~ —fts(ferrous chloride) & = ffb&i(ferric chloride) : 4% A
AR B g4 -
4~ BT 2 45578 ¢ B9k 1, 10-phenantroline: 8% & #héh 8 T ¥4k
K&# (NO. JBLO7083) > & 0.1N HCl ##2 100mL > ZREARIZFHER o
(EO)HARRZ Y6 - KBaF (1993) ZH Skl T - REEHAT
E a5 4E (V/v) KEABARLE TR 15 548 R—IFS5ABLRE
BB AT (DFL) » % — 3R 2 F# 5, 000xg » &0 15 548 B B i Mih o 5 42 (v/v)
KEBRKBERBCRBEST R R - WEERAEZ LFRREEHBIES -
BPAF KB MERE 2 K EARBI oA 5 4&(v/v)0. 6MNaCl 5% & & £ 5, 000
xg B 10 242 2R WEFLFRUENEBIESL > PABBEMERIES - B
SR BRAAAT Z IR B B R E MR 5o 2 B L AR AR S R ELIR R B 4 B
25 B AF KB AT B (WSP) ~ B s AT 4 (SSP) & R st AT #r (ISP) »
()BT RZ AR &F (1987) 2 F 554 F - BAFH(DFL) 20g > 22 1L
AREAKRE R AT EEasEE 1100 (B&/2£% WW)> 2 0.1N HCI 7
#¥Z2pH 2.0 £3TCFARE 2/ 547K - 22 0. IN NaOHAEL pH £ 7.0 >
mANBREGBEF 150 (BB R/ AEWW) £3TCTFARB 30 548 - KBLTEP
M E B0CIEBEE KIE - 5 AR 12,000xg & 10 28452 8 EF%
B REIRIIFTEFKBAEEIRE (DWSP) R BRI X (Z)X B KA
B MATEGR (DSSP) $id & KMAEMA B (DISP) =34 -
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=~ REAHLRBRHH

(=)=HmEEX ' = 18K (FeCls - 6H0)th 5 B A m%ﬁ@ﬁﬁ%
A %20 0.01 N HCl # 2 BREZAEx 0-35 ppm & 500 ppm-

(=)A%Z&a%(pepsin) : 4 g th EE &8 (Merck > EC 3.4.23.1)
&% 50 mL = 0.01N HC1 4 & 0.1N HCl %5 % 100 mL -

() ¥/EBR4AHm(porcine pancreatin-bile mixture) :
0.5 g 9B £ (Sigma P-1750)#%# 3.0 g 49 ® (Sigma
B-8756) & &7 125 mL = 0. 01 N %% & &.48(sodium hydrocarbonate) ¥ °» & 1L
0.1 Ns# s % 250 ml -

(w9 )0. 15N PIPES buffer : PIPES (piperazine-A¥ ,N¥N’  -bis -
2-ethane-sulfonic acid) )& KX(USB 20428 :
CsHisN20sS2Naz2> FW=346.33)an & F XK+ ZE 0.15 N-» £
1 NHC1 % pH £6.3- . '

(£)0.3N HEPES buffer : HEPES(¥- 2 - hydroxyethyl -
piperazine- /¥ ' -2-ethane-sulfonic acid)# k(Sigma
H7006 - FW=206.3):zn & FK+PZ 0.3 N> HL 1 NHCl % pH £ 9.9-

(R)EOHABREABKRBRZER(reducing protein precipitant
solution) : 100 g W =R B & (trichloroacetic acid; TCA »
FW=163.39: a8 A LRAEXRXGTRH)R 50 g h R BEHKB
(hydroxylamine mono- hydrochloride » FW=69.49 ; 88 8 &
ARBEH/RAGHR)ENRVETHET AT > BoA 100 nL 89 1 N
HCl > # kg FAEEZE]l L

()X an&ZE#%(non-reducing protein precipitant
solution) : A Z AN BEREZRMEE " ERXA ALK BHEB -

(N2 E#M: 8 0.25 g # —==% (1, 10-phenanthroline »
FW=198.22 a & B ¥ e4£)X 0.1 N HCl] # £ =%
100 mL > e 4 RARTE -

(AR)FZEWB(dialysis tubing) : ERBEEHR AN F &
6,000-8,000 st B m=xZHB(Cellu. Sep T2 8030-40 - 2§
8 Membrane Filtration Products, Inc. ; MFPI)

(PEhBEaT&ke: OHEFAAFRABETELREGZARAHE S
B BRERSZIHIGER)  HBHAA -HEIKN - REMAGBAEERLHS
ToRAEASFENABARLTS  EABESWE  ARER > AFIRR1AE G #AT
Z B KAKAEMER B (DWSP) R & -F KA A A% (DSSP) -

=~ SR Z R
(—) —fR&EH - 8 B4R (FeS0s - TH0 ; Sigma F7002, Steinheim, Germany) -
(=) =1B4B#A - A8k (FeClss B LRBH X €3> BA) o
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(Z2)RLEM - 5irg 548 (FeS0s - THO 5 Sigma F7002, Steinheim, Germany) #£
fAE((FeCls s R LR BHRA €4 BR)EF RS-

W HRZAR I REFELELR RS PERELY AL AEPERELRE
MASTTELEERERE  ERSEEHAOSHUT -

E AR £ 2

() RzastEmE

#%&A (1987) 2 Fikt54h4mF - & HC1 = NaOH &% pH 2. 0~pH 10.0 =

B 100ml o R1& 2 B A ABF 4B & 0.5 L4384 30 24 A EE T 3,000
xg &0 30 548 0 AR E (Biuret method) R LFREGERE - AY
mME (relative solubility) 1434 WSP £ pH3. 0 2 & @ H M E 5 100% -
BAaA LN EE pH 2 & R L& BrsF -

(2)E\Z o ¥4

ANBEWHRZIEHN D RBEHN RSP AZG Y T 28R
B4 Kane and Miller(1984)% Kapsokefalou and Miller
(1991) 2 F ik 5tk 4 R H B T - & R P24k (Fe +Fe” )RR 2. 0 L
HE#d o A L0l ZEEABREBERER > T BRAFRARAZ
Fe® Bl 65 4% 18 R (7T B 47 4848 (TDFe(Fe™ + Fe™)) - B— B4t Em 1.0 0L & 4
BB R BB RN Fe"(TEHM EERODFe(Fe™)) - HAM B2 HEY
L8 2.0ml swA 1.0 oL ZEE sk RERGZEPAHCERMATE
#z Fe" (kB (NDFe(Fe™)) A L= H AN EBTHRERK » ER 2,575x
g#.<w 10 min44 > R 1 mL L& % » v 2.0 mL HEPES buffer £2 0.25 ml 2 &
B > Ay HHEH (Jasco V-530 spectrophotometer » B A&)510 nm # 3] E & %
{4 (Absorbance ; Abs) » &K1 % 513t H w5248 % F (D ~ DN ~ R ~ DN+R) &-45 e Ao 48
ZESK(I00) 2B UREAKRDGHBIBEHNBRERESN -

(=) 2}z HY

. AEHBzHBas bRBHH2 -3 84 5 =8B AR5 13 82
14> $REEBFAREEERYE  FALSEBBREGEZRLMA -

2. AEBMRZAEEAFHRRHHZZMHAEBHSENLD TN v =48
348 B R AT By AGKIE M AT 5 (WSP) + B 5 M AT 45 (SSP) ) ~ BF BR 4y BOK A2 KA
FFAKA (DWSP) + kA& s M ATERE (DSSP) ) -

3. 3] 0.6283 gRILEEN LB TFRKFBEEZE 35 ml i A RALEKIER -

4. 82 15.461 g=k 2253 E A 0.0923 g2 BBk 2548 > B AV F58
FK o RS —EHHE > A8 n] XBFAEASBHERETEER K
1 VHCl 4 pH X Z 2.0 RBUREFBTAKERE 125 ml > RASEME A
B R R E 5% % 150 ppm~ 11. 1596 & 3. 5% 2 ik 4R BB ER I -

5.8 15.461 gk 2 2BANWAL FLET K HRES—EFHEL > A
5ml PEIFZ RALE AR > BN n] FEFARELTIBHELETEBEMR
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X1 VHCl S pHEREZE 2.0 RBERELBTRKESE 120 0/ ABASHEE
BEHMARESIEFE A 150 ppm-~ 11. 5% A& 3.5% = AL RIS ERI -

6. 82 15.461 gk 2B 0.04615 g BBk B4R 5 ml HERBZI R
BB RBIADHEETF K FRE—BEFRE  WwA80n 8T RKELD
BHEEETLER R ] VHICl H pH AHEEZ 2.0 RAURTBRTFAKERE
125 ml > s 25488 - BEXHARSAIEE 274 150 ppm~ 11. 5% & 3. 5% 2 &%
B AR LSRR A BRI AREBRLL -

7. 58 12. 829 gok A5 & 11. 25 g R ERBLBS Sy » R F E(d) ~ (e) ~
(DAURLBE CEAMDRLIEE S5 150 ppm-~ 9. 5% & 1. 596 Z /8 A5 48
BALEBRILES> N B 150 pow-~ 8.55% & 0. 3% Z M ASEEHBILER I -

N &It
B—HEREROR BRSO HFHKR I £X » L Statistical analysis
system (SAS) 43t £ £ B A #7 - KRB A 7224 35% (Conpletely
randomized design ; CRD) » #§ & B& 84 oA — Az 42t 42 X (GLM procedure) & 47
BF AT ERY % 255 EDuncan’ s new multiple range test) °
L & BB H AR A2 ERAEA LA EZEN  BEUEE TR
(Split plot design) ®ey#3tMX > FHEAREKE - FE ML ELH
AR ERSHNEETAYTHAES R EZEE -
EREHS
— ~ FBE— R o
#r#aTaE (FL) > 308844 2 AT 4 (DFL ) ~ AR M AT By (WSP) ~ Bz M ATy (SSP)
HAREMEAR (ISP) FH Bz — By oHEREF(K 1) RoFd o
#AFRE (FL) 71.68+1.98% A& & Ao wH e B SR E2ERESE (P>
0.05)° &R4H @ > A& A5 (DFL) 5.1840.33% A& & - RatiH (ISP)
Rzt MA S EEEE 2 B (P<0.05) - MASH & & SA SR 4% A4 (DFL)
BHEE KRB (ISP) kz » &EMEEREE (P>0.05) mEAaYH
& B A KA MR B (WSP) s dixte At (SSP) 485K & - BB FKMZKIEM
FFy (DWSP) ~ Bt ATHy (DSSP) L Rizdar#y (DISP) 2 —f&mu o Himk
2 P o AR MERT By (WSP) ~ BB b AT % (SSP) ~ 48 B & K 4% 2 K M AT By (DWSP )
REaMAFEH (DSSP) £ 24X % - £ Rzikdy R & EFRMLBE £
A BE B RR ©
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&1 BB HT

Table 1. Proximate analysis from different fraction of

liver

%o K4 xa 5090 BExaq

Sample Moisture Ash Crude fat Crude protein
%

FL! 71.68+1.982  1.52+0.12¢ 4.1040.22>  21. 36+1. 22¢
DFL2 1.4640. 12> 5.18+0.33% 19.23+0.962  73. 83+2. 36"
LN 1.2640. 08> 1.1240.20¢ 0.2340. 08¢ 94, 32+1. 432
SSP4 1.15+0. 06> 1.02+£0.12¢  0.680.07¢ 93.55+3.122
ISP° 1.18+0.05> 3.17+40.52> 17.86+1.982  75.49+2. 54b

V: 3SRk (Fresh liver; FL) -

2: @R 22 S Dy fresh liver.

3: kB4 25 ¥Vater-soluble fraction from porcine liver -
1: BEH NS HBHSalt-soluble fraction from porcine liver. -
5: K@ 49 H#nsoluble fraction from porcine liver.
S:d: B TYARAFRAFHMEER(P<0.05)-

2 - BEFAKR R
Table 2. Proximate analysis from different fraction of
liver digested with pepsin and trypsin

# Ko T8 $a 5 B mEaE

Sample Moisture Ash Crude fat Crude protein
%

DWSP!  1.22+0.092 1.65%0.22> 0.2910.13¢ 94. 1242, 452

DSSP2  1.25+0.062 1.52+0.20b 0.59+0. 19 92. 95+1. 862

DISP3  1.22 +0.032 3.98+0.29% 15.87+1. 062 77. 4012, 02¢

1 SRR T2 ARE M MVater-soluble fraction from porcine liver digested
with pepsin and trypsin. -
2: W kR WM Salt-soluble fraction from porcine liver digested
with pepsin and trypsin -
W E A2 X E# N #Insoluble fraction from porcine liver digested with pepsin
and trypsin . -
s HFPFAAFEEAFTHREER(P<0.05) -

3

Ll % T &R
AEBFKRATR A B2 R0 UM BATR(FL) 2 8 4 100g - R $£RHT

%3 (DFL) 4% & 28. 24%%& & » R tEAT# (ISP) 15. 08%Kk 2 > B 5 b AT #r (SSP)

2 7.96%  ABHATR (WSP) M A 4. 62%KAK(%& 3) - @B FAMATRAE 3 »

Z M o do SAHF B AT RE(FL) €8 % 100g » @88 Fk Mz Rt ars (DISP) - B

HAT#r (DSSP) & ABHA £ (DWSP) i 2 %1% 11.01 - 10. 66 & 8. 84%

b @ FokmIRAT R (DDFL) 2% 4 30. 65%8 5% 5 (1998) & Rias
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REBE KRR KREERZEZRZRER  KBEZI KB
DWSP) W3 mey—4% > MmBE 35 (DSSP) M &3 hoéh 34% » KBEZ I FE
M (DISP) s RIS 2T%(& 4) - BARLFH BRI RATRALBEEK
BEEFQES TR MRELAKBBERTIBBENY - WEBTEBEEK
PR RE T A 28 K M L B 25 M AT By (DWSP » DSPF) M3t o2 % -

#3 - RS E#HBEE
Table 3. The dry weight and percentage of different

fraction from liver

# 5 £F i H:6 &
sample (g) (%) (%)
FL! 100. 00 — —
DFL? 28.24 28.24 —
WSp3 4. 62 4. 62 16. 35
SSP4 7.96 7. 96 28.19
NG 15. 08 15. 08 53. 40

5 s FH &1 - Same as table 1.
SN ER LR SEIHRE LS %E - The weight of percentage compare with

fresh liver.
T: REZBL2FHETLERZ 5 EINB T % - The weight of percentage compare

with dry whole fresh liver.

x4 - BES/KFR TR EHBEER
Table 4. The dry weight and percentage of different
fraction from liver digested with pepsin and trypsin

PP g e F5 Y H:6
sample (g) (%) (%)

FL! 100. 00 — —

DWSP2 8.84 8.84 28. 84

DSSp3 10. 66 10. 66 34. 78

DISP4 11. 01 11.01 35. 92
A RE- & 4-F T

1-6 : Same as table 2.
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E-~FARAPIHEFEERAKTEREZILE

ho g KBHAT R (WSP) 4 pH 3.0 s B4 EmEITA 100% SHRE4AB
M AT (SSP) $ R M FF 8y (ISP) 2 A A A2 o 18] 1 £ % © KM ATy (WSP)
42 pH 4.0~5.0 HEm R 57 10% - pH 6. 0 shas a7 80% > R8s 57 80%;
ZEMAT & (SSP) 42 pH 4. 0~5. 0 248 #HU#t B &7 10% » A EHAT 5 (WSP)
16 pH 7.0 sfefam 80% > Hea% &a 80%: Fadars (ISP) Riathami
%480 50% > B4 pH3. 0~9. 0 F B 487 10% ; sAEMATH (WPF) SLEzipf
# (SPF) wAA— A2 pH 6.0~8.0 £EeF - BiathamENELits
80%4 % - B 2 A KEHAFH (WPF) 42 pH 3. 0 R 3T 4 100% > @8 f K
Bz KAk (DWSP) ~ Bzt A% (DSSP) #R:5M A% (DISP) = £ AR
Fl pH & FAR SIS ME © &8 E KM KBS (DISP) B4 pH 4.0~5.0 £
FHERE AL 60% 0 HAE SN 120% & pH 3.0 2 147.25% 5% %
B KAz B M AT (DSSP) 4 pH 4. 0~5.0 HAa s mE 4k 50%4 4 » £
B A 110-135% > Beg &K s At sy (DWSP) Mia R A FZBME & &
B K2 R AT B (DISP) Ha A %457 90% » A4 pH 4.0~7.0 F4
187 50%- 48 B £ KA1 &30 B0 L Aa HHE ALE 3 B Rk KM ATIR & 49 40-509 -

[—=— wSP* —=— SSP* —a— 1SP* |

100

oo L
vo v\ .
\ [

70

0 \ /
§ \ /

- A | /
0 AN /
>0 AN
= N
e e

pH

A RIS

B 1~ WSP ~ SSPHRISPAIAS UpH' N 4) (EMFINLE

Fig. 1. The relative solubility of WSP, SSP and ISP under different pH values.
* The same as Table 1.

** The solubility of WSP under pH 3.0 was expressed as 100%.
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HPBERDD

[—— WSP —=— DWSP* —a— DSSP* —— DISP* |

o B
\ f——

N ——
Y NN AV —

40 \ /
20 7
(4]
(4] 2 3 4 5 6 T 8 9 10

on

B 2 - WSP -~ DWSP - DSSP#EDISPHSAS[HpH N ZAGSHERREE -

Fig. 2. The relative solubility of WSP, DWSP, DSSP and DISP under different pH
values.

* The same as Table 2.

** The solubility of WSP under pH 3.0 was expressed as 100%.



- ERaFLERR

B 3 ASFafsEx @Bl litzTEN—8&EmM
16 2t 5l (%DFe®”) g% sh (P> 0. 05) Etb - sz sl B2 £ B - AFRK
BAETEN —BHREMATTARRAREEBEE—F FE -~ REAAFARE
RZBFBH  HARRARIBE S  $ILABAMRBRBLEF W > wif
Pl 2 E3GEREKE(P <0.05) > k& F AT FRFRERABML o BT AR
LB Z TR HMA T FLMERKN > TEH RS L F 1215 48 5T 3F 47 8%
e 12.86% WERTRLT T RB I LR HEMAHMAEE 19%8 E 1K -

B 4 A5 K42 E2H 088 ELEBEZTENAEMEZ LG
(%TDFe(Fe *+ Fe ™)) - ATHMLHE T > SR aEBELE » K
BDRRREALE B PO B BEARFARRETEAE - HA-#
ABRBAF=ZF FRABEZIAZE ATHENBRAELTHEEF K
RAEFwEH wHMEEMEEFAEP < 0.05) - £XEXZQET AT
PR ERRERE -

M Ch

Sample?
Fig. 3 The percentage of ferrous dialysable iron (3$DFe(1I)) in
each sample which contained 4% of protein during in vitro digestion.

"C-EA-~EY M~ Ch~P-Oand B were the control - cgg albumin ~ egg
yolk ~ fleh mllk chlcken pectorahs (breast) pork(lom) ostrich meat and
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Fig. 4 The percentage of total dialysable iron (3 TDFe(Fe *2 Fe*®)) in each
sample which contained 4% of protein during in vitro digestion.
*Significantly different to control.

= ARABA - EHLERTRYRELTREEHTHARZIHY

HERH 2 BB THALSHTAL A NRUBZHEHLAE BT
Z B RESR2Z %A 5544 DFe(11) ~ TDFe £ NDFe(1 D)4 #F 33 R B 48 5] ~
REEH SRR GEEHCE FHERLY L AT AW TH A ER445
RYEREZA AV BRKTREAVEREGBAETRALE  RAKY
S ERAFHALRENEE -

B 5 20K B 4RA 4 50 K 1L SR T & T #1 A £454% DFe(11) ~ TDFe

NDFe(11) 2 %% - & B + <15 J.4+ 5 = AT 4 =T #] A £354% DFe(11) - TDFe
@ NDFe(11) @2 » F % BL 5tk 25 R (FeS0) A B4 + B (Mix) Rz > @
FALSR((FeCl) Al & B Ak » s R AR B — T HBBE 2 TRERADE > £H L
AERE AL D E eSO N BRAMAH TR T AR ERE 2 M
THA 2 KB R Y.
B 6 2RI ASH 4 B @8 b MK 5% $HRH 4 # T #] A %3548 DFe(11) ~ TDFe
L NDFe(11)2 B 4% - b B THRHTEHN 8K (DFe(11)) Sk B4 Ak
(NDFe(11)) # 42 HE M+ » AR E JLRMD & % » 18852 & SLRLM) s
RSB IR R 2 - 9T H 4 448 (TDFe) BiE2 H% Bl 244 A5 2B LRV
ARER > BMAERELRMKRZ > MEEERLRLDAIARK - SAFRSH
FERE A BT A BB e SRR R AR B R E S RARA R
o BEAREDTMEAN SN AT BHLETAESE—E4EE 3.5%
FEAEBIT R BAS R EARAZREL (RM) -

B 7 20K FIAF 94 5 4 28 b 34 10 T Bk #HR K A 4 T AU A £ 4548 DFe(11) -
TDFe $2 NDFe(11) 2 %% - &4 K F MR A W TH A 2 P45 8RB 28
R0 ZHATHBICET & A A EATRRS B A SR EAHE T R RRT £
BT AR BB SR MBI A M TH A R 28 - BHANARZRUAA -
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a O FS

0.8 r
0.7
0.6
05 r

8 FC

0.4 |-
03 F—] b
02 | ¢
01 |

Fe?* (As1p)

DFe(II) TDFe NDFe(Il)

Fig. 5 The effect of different iron compounds on iron compounds bioavailability
indexes of DFe(II), TDFe, and NDFe(II) during in vitro digestion.

FS, FC, and Mix were the ferrous sulfate, ferric chloride, and 1/2 ferrous sulfate with 1/2 ferric
chloride mixed irons, respectively.
8-<Mean in each data region by different letters are significantly different (P < 0.05).

0.7 a
ORWM

05
04 r

Y]

b B RLM

b b E RSM

Fe?* (Asyp)

02 F | b

DFe(II) TDFe NDFe(Il)
Fig. 6 The effect of different fat levels reconstituted milk on iron compound

bioavailability indexes of DFe(Il), TDFe, and NDFe(II) during in vitro digestion.

RWM, RLM, and RSM mean reconstituted whole milk, reconstituted low-fat milk, and reconstituted
skim milk, respectively.
2<Mean in each data region by different letters are significantly different (P < 0.05).
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0.8 r [ Control
0.7
- 0.6 & DFL
g 05 r
£ 04 r B LP-A
-5
= 03
% LP-
02 | §§§ LP-B
0.1 | o
0 : :

DFe(Il) TDFe NDFe(II)
Fig. 7 The effect of different liver peptide on iron compound bioavailability
indexes of DFe(Il), TDFe, and NDFe(II) during in vitro digestion.

Control mean only different iron fortified reconstituted milk without liver product.
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The Extraction of Bioactive Peptide from Swine Liver as an Accelerant of
Iron Bioavailability in Foods

ABSTRACT

The fresh porcine liver samples (FL) were bought from traditional
market and dried to fresh powder (DFL) . The DFL was extracted by distilled
water followed by salt solution and dried to got waster-soluble powder
(WSP), salt-soluble powder(SSP) and insoluble powder(ISP), respectively.
The DFL was also digested by enzyme to got each fraction of digested powder
samples as DWSP, DSSP and DISP, respectively.

All dried power were analyzed the general composition, the recovery
ratio and the relative solubility in different pH-value In result, FL had
the highest moisture content(P<0.05). Dry fresh liver(DFL) had the
highest ash and crude fat content (P< 0. 05). WSP and DWSP were the highest
in crude protein(P<0. 05). From 100 g of FL, 28.24 g, 4.62 g, 7.96 g and
15.08 g of DFL, WSP, SSP and ISP could be extracted, respectively. The
recovery ratio of DWSP and DSSP were increased and DISP was decreased
significantly (P< 0.05). When compared the relative solubility of each
sample base on the solubility of WSP at pH 3.0, all samples had lowest
solubility on pH 4. 0-5.0. Each fraction of porcine liver powder treated
with enzyme could raise the relative solubility about 40-50% than that
without enzyme digested. Ferric chloride was added to egg albumin, egg
yolk, fresh milk, chicken pectoral, pork (loin), ostrich pectoral, beef
(loin) and liver peptide powder (DWSP+DSSP)in same protein content to
undergo 1n vitro digestion. Iron bioavailability was compared by
estimating dialyzable ferrous iron (TDFe'®) and dialyzable total iron
(TDFe***®) , respectively. The results showed that liver peptide powder
had the best iron bioavailability in the same protein sample. When liver
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protein powder (WSP+SSP), liverpeptide (DWSP+DSSP) were added in whole
(3. 5% fat content; RWM), low-fat (1.5% fat content; RLM) and skim (0. 3%
fat content; RSM) reconstituted milk fortified with ferrous sulfate
(FeS0s), ferric chloride (FeCls) and of 1/2 of each (Mix), respectively.
Through the in vitro digestibility test, the results of split-plot
statistic design showed the bioavailability of ferrous sulfate (FeSOs)
was the highest among different irons, and then the mix iron (Mix); the
ferric chloride (FeCls) had the lowest bioavailability. For different fat
levels, the results denoted that the fat levels would not enhance the iron
bioavailability unless the amount of fat reached 3.5% level.

Key words : Bioactive Peptide ~ Iron Bioavailability ~» Porcine Live
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