B YRR - RIS & 4472
SRR IR RS 5 0D S 2 B 43 LR

AKILFESE - HHEZ - KexXS

ERESIREL L OERRA DI ) EER TS

Zd bbb bd, BETELNDME, vRBIUER
O~z AL LCORMECS LS, BERELS
b LI ERZEOR Y PNEZIT TN 5, 4, &
WBEE T 40 R IE S A RO B FIREC BT 5
moenEshna” Y L, SRoASs 8
AEFELTBERB Zhbh T3 RBEICRBWTE,
FRREORE ORI ¥ EHFIRT 5 & LIREECH
Do »
BEO—A, FHS FHAAEOS LV BERS LU
LR OMS, BISEEYA, = v b ) OBEE A
BRI & LB 2 LTS 2 & 2B B0

[s [
e Uteo % 7c, M CIHRNIR & RBOFH & LR o ant

T B0, HEEBRMEY (protein isolate ) DI
PET 52, 30BRICOWTHER L,
ARETE, BT ORA L7 Aoh ) it/ BRI

BRI U T L7 TR i xR s, | Protein curd l

LT 7 BB W THRE LR 2R ET 5.
EBRHHMERUAE

1 & #

AR OB SB35 & RS L
TEROME L Lz,

2 RHIE QRSO

R B 1 DT G - R EERS hh L o
ME CEEAE 145%), 205 fEEOMEEEE(0.05
M NaOH) &Mz /c®r 7 ) — (pH 11.6) »HERET
| BRHRT B Z LI & D EEEKS R AL B
S BIC, EOLAMHC L > TBBNMEKS O pH %5
b Ui, BEEENE, ERLE (CBEES— )7,
KBECHE, ZOBEAE — ¥ R EERESER (3R

22, LN-7TNABUGRKERZIRRE ) 2 ( LPEZER ) 4,

HLLIFH— FOI0EENI9 =5 7 —n (L,
—) T VA LS EREE LK, RET vy —&5—
PR LT, EAEEMEY(PLPC) BREAM L.

l Porcine lung l

lg—— comminuted in a food chopper
with 3mm diam holes

g—— addition of 0.0b6M NaOH solution

~at— shaking for 1 hr.
rature (25°C)

at room tempe-

let—— centrifuge (10,000 rpm, 20 min.)

f

Sludge
-st——acidified to pH 5 for 24hr. in
cold room.

ket—— centrifuge (10,000 rpm, 20min., 4°C)

Whey ¥raction

<t—— freeze—dried

l LPEI

@ washed with EtOH (5 times)

~=—— vacum drying (25C)
l PLPC l

Fig. 1. Schematic diagram for preparing

protein isolate from porcine Ilung

3 (SRS ONHTE L UAT MR

HEQHEE Y, v £ =L (NX 6.25), HiEHE=—
7L, 3 X URES AL RIS X 0 SH0 L
Feo MEEEEE AL A8 4 v EoCER L.
T3/ BERIEECIY KD (6N HCY, 110
C, 24R5M) %, BT S/ @AW (LC-5AH) %
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BOWTEE Lz, 1B, YAFVRBIU AT+ = Vi@
=B AR SR TRD, 1Y T+ 7,
DN CHE T A ) kR I X > TR Lic o
BB~ 7 v v CEFFES, 1585 ) 10 X 3SR
5% Ohtaka # £ U HongooFi: "1 # U CHISE L7 o
PHIZH A # 5 AGHi— pHEt (EIEH, LM— 5AK)
I E > CHIE Lz o

RBRUEE

7o ) ) BRI X 0 BRI 58 b R
BES— i, B TR oI, KBRS,
End i) EENTHWS ., ZOERAED — FEBE

fbd %70, BB (30—40°C) Lizk &5, Thic
Ee D ORI EZEL, MEHCHEET S LEALNDE
B35y, FBEMALE Lo/ £IT, TOH
— FREERERETAZ LI LY, BRROLPE £
MERE L. ZOLPE BRIKEROBRTH -7
0, BHEEED HBENE <, MFF0RSERELT
Wieo TR R, BMFEM L LTOMABREERLES
BIETROBAEY — P ollE, BHER XUk
B 5 LEHRED bhico

fesk, SER Y ORFAEIERN> bEDEREY 2 HE
4%, hexane, heptane, cyclohexane, isopro-

pyl alchol, acetone BXLU ethanol’z ¥ OEHIE

Table 1. Chemical composition of the protein isolates from porcine lung
Moisture Crude Crude Crude Nitrogen free | True
(%) protein (%) fat (%) ash (%) extract (%) | protein (%)
L oM 46 75.8 13.0 5.2 1.4 66.2
rpEe? 16 77.0 7.4 5.6 6.4 72.1
prpc? 6.7 88.5 0.3 3.8 0.7 84.9

Digestibility (%)

1) ; Freeze—dried porcine lung,
3); Porcine lung protein isolate

100 ¢
/-*’-"'—‘”—'—"‘* b
* /—"x c
x AR
90 I / o a
®
* b4 /
o
/o/
80 I~ ;/‘O
70

1 X 2

6 12 24 48 ( hr. )

Fig. 2. Artificial
pepsin for protein isolate from

digestive test using

porcine lung
A; LPE, B; PLPC, C;i;Milk
casein, D; Whole egg protein

2); Freeze—dried protein curd,

P, BB XUBK i v b T s O

ZZTARTI, THEDBHFED S b, HEEMT
O BT, ERMEOEEERS ADHERHD,
KB L HOBEFWEIC B ethanol ( EtOH) Z AW
<" BEES - SHEROPLPC BAZBE L
Tro TORER, BRERELTESN/- PLEERIZEL,
B e Bz, MEHREORIDITEA ERVIEE
BHEROPLPCESXE SN,

PLPCR XU PLEESO—MLERSHR R
R LTz o ERMBOREERY ( LM ) OBSHES R
L7zo

JKITIEA B BRI B oM/ PLPCERM OKG &
7% T, LPEBEROETNEETH2 BE» -7z
ZAWEBEBOBK () OB E Db D EELD
Nz LPEEROEN &L, KFEEOIIER LM



KD BBRER ORI « KL & 87 & A ERREYELR O RS

OFENLVEL, BEHEOWME /BRI L0 0%s
BOBVBS R ErhcZ L 2R LTV, L, B85
/e PLEBROEY S ARG HENE < (7.4% )il
WHEORK 4 LERDZ—EHLSEL bhiz. —H, &
BHE» - FE2EtOHAE L CHREE L/ PLPCE R
DIREHER (0.3%) X LPEEROZN LIE~RTES
»fco PLPCEEML, MEHEEEN885%, £/ ik
HESEN84.9%L, LPEERBLULM LE~RTE

Table 2. Amino acid composition of

HEESEROGE MR TH 7o

PLPCEMDRT v VI & 3 ERMET ko
DIV LIVEAERB LU 41 vOZICH L TE
FH->Tnizo LvL, LPEEGOZFR LV EL, 48
FRrf] B OHAEIRIL 92 BRTHDEZR L T (B2 )0

KIZ, PLPCR LU LPEERWUIZLMD 7 3/ 8
B ( 9/169N) IZDWTKRE LR %, F2ITRL
7o

the protein isolates from porcine lung

(g amino acid/16g N)

Amino acid LM ) LPEK) PLPCI) Fr‘eAf(er/e\ZiOZ)
Ile 3.2 3.9 3.9 4.0
Leu 7.2 9.0 9.0 7.0
Lys 6. 4 8.0 7.7 5.5
Met 1.7 2.0 1.9 3.5 (Met +Cys)
Phe 4.0 4. 6 4. 6 6.0 (Phe+Tyr)
Thr 3.6 4.4 4.4 4.0
Trp 1.0 1.4 1.2 1.0
Val 5.4 5.7 5.5 5.0
Arg 5.9 6.5 7.0
His 2.2 3.1 2.9
Ala 6.4 5.6 5.6
Asp 7.5 9.1 9.1
Cys 1.3 1. 4 1.4
Glu 11.0 12.2 12.1
Gly 8. 4 4.2 4.3
Pro 6. 2 4.7 4.7
Ser 4.3 5.1 5.1
Tyr 3.6 4.0 3.6

Total 89. 3 94. 9 94. 0
% Ban? 36. 4 411 40. 6
1); See footnote in Table 1.
2); Provisional amino acid scoring pattern from Report of a Joint FAO/WHO
Ad Hoc Expert Committee (1973).
3): Essential amino acid (for adult)/ Total amino acid X 100,
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iR A E D 7 § 2 BRI OWTHRE Liz#&id
720, LPEEROBEICEAVWLMO7 3/ B,
Glu, Gly, Asp, Leu, Ala, LysBXU Proo
B %720 ThHD 9B Gly, ProBXU Ala
DERE, MEFICHERENSNEEL SN I/HEHEED
BRI EOMBMEEOSERICEES NS %
DEHBEINEY, LMOT 3/ BERITFRR LU
Fo#s” ¢ x GEL oz,
PLEERMDO7 ¢ / Bd Glu, Asp, Leu, Lys B
YU ValDIEIZ %<, B7 3 VBREICHT ANET I/
B (A ) OEE (EAA %) I LMOZEN (36.4%)
EHATHRVENE(41.1% ) ZRLTWEZ. L L
Gly, Pro BXT Ala OFEN LMOZH EHANT,
50, 27 BIU 12%BEEP Tz, ZOZ L, PL
PCESTHEETH 7o THLT A ) HHEICK
FRBEED 27— vo= 7 AF VEOKESH M
ENT AT 5 PROICERP NI L HES Wz,
EtOH ¢lilf, HE L TE LN/ PLPCEROT 3
JBi%, LPEESOZHEHEKLT, Lys, His B
LU Trp B LTV FABNEDEBD Bhiz. L
L, #0737 BEBUILPEEROZNE LELUL
TN, EAA % (40.6%) 12H KEERD Shizns
ofze ThED, EHE» —F (LPE) »bolilsE,
BER LUBUKICEtOHE WS Z Lk, iHEHAED
T3 BOMEE LU EORERICTHEFE LV
DEEZ LI,

iz, B S RREIC B 5N PLPC BERD7
1/ BffiE, FAO/WHOK X D®REENTWALET
Somer— paEr LTEI LI LSS, TleB
LUEHT 3/ BHETELS, S—HR7 ¢ BiLE
TI/VEBT, ZOT I/ B 943 THoToe Fir,
PLPCEMPDE/TH ( ¢ essential amino
acid/9 amino acid N )ik 2.72 ¢, HE¥(E
(FAO/WHO) 02.25 VX 0fi<, 2IMEQE
(3.03)" BXUASEAE (289) DE/ T Hici
R, IRAEAE ( 2.66) oL Tuove, &

bichek, wE s rvaR”, wrickon, i
roeim 1 7z 8 ORI &8
WLHEB LTS, AR TESNZPLPCEROKE
AR (RREEEE, 73/ BER, ~Fvv
HIEE ) 1k, TABDORWEDTH 7,

APFRIC LY, FBEOZ LOKIE? S 747 Y #h
W/ BUBRAIC EtOH B & 7 S/ 58T, IRl
EEEDELDTHIL, 7 v HEES HBE],
FRIFRT I/ BERERETSENEEEORWE
TR RIARLES LR bhc. ZOBRROEREN
L LToOBFREIZ 20T, &SIEME AW RER
5P X UPRAERERRY B A Ko S B RET B
EXHDo

PRI D S 0.06M NaOH # iV TEEE % /% bk
HW(pH 11.6)L, pHSTEHEY —F2HAELE,
=& ) =L ERWT, BAE» — FEBUE, BiKaEL
THRIEEEOEESY (PLPC) I, ERAS—F
R EBRETRAE L7b O (PLE) L NT, BH&
B(0.3%)BEVES, MENESE (85%)25&»
27z

PLPCERENT ¢ /B (9/16 gN) X PLE &
BOFRICHL, KEPRD bWz, PLPCE
FDGly, ProRB XU Ala §EREMEOZh L 14k
mofze UL, PLPCEROKAT I /B O EE X
MROoZN L YV BREICE»-7co PLPCERDT 3/
BB % FAO/ WHO (1973 ) #RIEDHET 3/ B+
K=V ERBLIZEZ A, 87 1 7 BAHEMENCPR
&<, £07 3/ BfiE 943 THh-7o LLPLPC
EROE/TH (¢ amino acid/g total amino
acid N) i FAO/WHO ( 1973 ) DEEHEfE (2.25)
T DE@EI -7 (2.72) 6

APRIZL D, FIBtECZ LOIRIE S, BBEH
EREbO TR, 7 VvEESENEL,
TREFRT L BARERETAIEAESROBVIRME
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Utilization of Slaughter Plant By-products :
Proximate and Amino Acid Composition of Protein

Isolates from Porcine Lung

Kivomr NacayaMma, Joji YosHIpA and Fumio OHTAKA

The protein from porcine lung was extracted using 0.05 M NaOH. After centrifuga-
tion, the alkaline extract pH (11.6) was ajusted to pH 5 to yield a protein curd. The protein
isolate (PLPC) defatted and dehydrated with ethanol was retained relatively' high true
protein (85%) and low fat (0.3%) content; compered with the freeze-dried protein curd (PLE).
Amino acid analysis (g 16gN) revealed no major difference between PLPC and PLE ; the
major difference was a reduced Gly, Pro and Ala content, compared with the lung used in
the preparation of isolate. However, the ratio of essential amino acid to total amino acid
was higher in PLPC than the lung used in the preparation of isolate. PLPC contained rela-
tively less S-amino acid (94.3) than the FAO,WHO (1973) pattern of essential amino acid
reqirments while other amino acid levels were comparable. E T ratio (g amino acid, g
total amino acid N) of PLPC was higher (2.72) than that of the provisional ratio (2.25) of
FAO,WHO (1973).

(Sci. Rep. Fac. Agr. Ibaraki Univ., No.33, 77 ~ 82, 1985)



