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Abstract

Juice were extracted from fresh leaves of 70 species of plants growing in Korea by mincing and
pressing the resulting pulp through a cotton cloth. Leaf protein concentrates could be prepared from
many species of land and water plants that are at present economically unimportant. The choice of
plants is of considerable important. Total-N, protein-N and pH determinations were made on the
extracts, and total-N remaining in the fibre were calculated. Leaf protein concentrates were precipi-
tated from the extracts at 75~80°C, and analysed total-N as protein-N of products. The present
paper deals with the calculated yields of leaf protein concentrates from various plants, relations
between yield of leaf protein concentrates and total-N of leaves, or pH of extracts, and the amino
acid compositions of leaf protein concentrates. Results are summarized as follows.

1. Spinach and radish were the best sources of easily extractable, but good results were also
obtained with indian mustard, kail, chenopod, red bean, cucumber, squash, houndberry, white
flowered gourd, potato, Humulus japonicus, arrowroot and soybean as a good resources for the
production of leaf protein concentrates.

2. In general, the greater the protein content of leaves the greater the yield of leaf protein concen-
trates. However, there are some plants difficult to make a adequate protein extraction by a simple
mechanical process.

3. It was to be expected that leaf protein concentrates would be more extractable with the higher

pH of extracts. There were a poor yield of the leaf protein concentrate in the pH values lower
than 5.50 of the first extracts.
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4. Protein content of the leaf protein concentrate shows marked differences, depending on species

and season. It ranged between 29 to 80% of protein contents. However, the majority of plants

yielded products containing more than 50% of protein. Products containing more than 75% of

protein were obtained from two species of radish and indian mustard. Cabbage and Digitaria

sanguinalis cilialis (summer) made products containing 29 to 32% of protein.

5. The amino acid composition of leaf protein concentrates was not greatly altered by species of

plants. On an amino acid compositional basis, the leaf protein concentrate has a favorable balance

of essential and non-essential amino acids, the only exception being methionine, which was usually

low in all cases.

# B

WIS G2 -4, 19700l N & 23 MBS WEstol
dL HHEANA @ EHE (Leaf Protein Concentrates;
LIF LPC 2 MBS 2l Heta 229
RHE & B8 shory 228 Botel HMe 2%
H7AA st ol 32, LPCY) SHke Bk pH
BEY: v} 75~80°C ] #BPpe] ¥a: o &
& A %o
AN E 09 BE kA sk REme, WA
MEe d4oz 34 oATAA 1%, 2% MEEK
& dm, BmEEko = LPC S 4Mstd e EE
of wg LPCY 4@ ()5 25 %3 LPCY o}
Wlxf GRS WA, $2) Edel A LPC 9 &
W& K FEel LPC o) SREmd RHE o9
o Aol 2 KBEE WER.

LZESTE P S

HE—43 #hde TR BT A KERY
of Eol7d T¥E Bd KM H#HRHME #
BIRIBERWRAT, HERBRSS BA, 48 F5
B mr B A HiEgE Blsidoed, —849
FEE WS, RSN BASd Agstds. ol
T HHES BN v AL T HREEZ $uls o
HE, BEY 5¢ hEss 85 S Bty )
Fol A%T =& R

HHEe REE A BRY Hd wt ge
Bt A& slurry & Bt 1k, 2% B
+ sl 1k, 2%k MEES 43z, 75~80°C
2 st @EY HES RO KBy 9o
B Rstel LPCHIZS 45l

SHF—U S BEYL slurydl ddl e RERSS,
1K, 27 Hilig Hal A+ pH, HE%E, o
EXES, HEd LPC HillAE Ky, BEal &%

B2 vk ARe 47 gEsiged, slunyd
BEXEAA 1%, 2K REXE L KRETd
ik BHEHe) REXEe TIAd. 1K, 2% #Hl
Ke 6% Bafitke] Eal EXEd 6.25% 3%
o] HKE (net yield) 2 #H3IQz, #ilkdse] LPCH
@Y ‘AESE KES Fotd @5 LPC o #MilkE
(gross yield) & HHistold.

Aol K7, pH, REXRR 9 Bad 2§ €&
& Bl #std =, LPC 9 otul:f #Re Lamkin
and Gehrke (1965), Gehrke ez al. (1968 a,b)9] FEk
o we} gas chromatograph o 2 F&E9 o

5 =B

1. el MmEN o2 LPC ol %

70189 HHI L BEER slury s EERE, 1X
MRS pH, 1%, 2% HibEe REXE € B84
SEE, BE BEHES BEXRE, 29z oA #
e LPCY H&k F& F1HRS 3o

FEmpI SEREBL 6.18~1.26% HRER, LI
T 28)9 BEBRES 2old, AFFY EH A LPC
5 SEEY 4 g olzg EEGE LPCY Ml
€ SEsel dgd 2o

LPC 9 #filkzse] 1.0~2.5%¢ A : upde] (&), &

2y, e, dutes), F4A0, Ad, Eatg,

74, d, 4% (08).

2.6~5.0%2 Z : Avkels, AFAGE), z, ¥

&, %z, AeE, 4, W3 (), B (.

5.1~7.5%<! ZA w39, webF, AH, F,

Fzv, 3, 7R (88).

7.6~10.0%2 A : HAWF, ool (2f).

10.1~15.0%<2 A : AFAGHE), 2§ QC#)d
o " HPE FoiA g 426 LPCH #ikRo] 1
% LATY RozA LPCH HEEHZA 21§87 of



(19)

FEHEAY il

Ql
I

WHRE 4% #mpEyHY

Vol. 2, No. 2 (1970)

O ‘H [§¥°¢ LS 6 60 9 44 I'v¥ 9°€9 L6°0 * [26°1 SE 'y 01°9 g¢ "3ny o urio * 9z
OH 992 .. 0SS g0 068 [8°0. 880 j0.T 9% (082 6 AIof vppysows opqmon)y |t T £ | 9
O ‘H gve 610 9°0 9°2% *mo 0 101 9% ¥ 8€ 'S 6¢ Anf| wnguonoss wnikdoSvy | R = ¥e
D ‘H L8°¢ + + S 9g ! + 59°1 Al ] 68 'V GI ‘8ny wnsopmysy wnyyy | 4z V3 4
| WnLGRI0LIUID
M ‘H 1892 99 '8 929 022 1w gaL 001 L8°1 GG Y ¥Z°L G 8ny| cuva wng wapodouayy | £ 4o éa (44
O ‘H s¢'¢ 1€°0 0°1 .m ‘62 S0 "0 81°1 95 ¥ 89 'S 1 3ny wnsionbryup visvaope) | e E} 12
M ‘H 972 60°CL (118 182 8 "9¥ 9 j0eT 91°2 29V GLL 62  A[nf] snomodv!l sammuny | 2 B f i 0g
O‘'H{@EgLs IS 0.2 |68 9'¢y 665 €F°0 0I'C @8F 809 |9 C"4oN swusuggad vomssoag | (pR)w k| 61
O ‘H |99°2 IL°6 S8 9 822 6 ¥V 9°0L 1] L1°2 €8 ¥ £V L L '3ny DYyIuvINeg viivusdvy fa 81
MOM 80T + + 91 + 8.0 98 ¥ 06 9 01 sunfl  visvowopnasad vauigoy | 4% h v 2 {o Lt
O ‘H |6§°¢ 8L 0 ¥ 2 9°Lg rA 1] L1 96 'V 9SS 62 An[ wnnuuy wnoisdv) | 5 = 91
O ‘H [28'¢ 65 8€ 1 vy 8¢ €S 820 BLT 10°6 0% "9 62 Ao susssamsf vy | e 2z 411
O ‘H [L0°2 68°2C 00°€T [2°1¥ 065 8 ‘9 “mo K4 86 'C G508 £9°9 ¥ AON vasvasto vawuidy | (Bl & v 41
O ‘H [ge'¢ 612 69 ¥ €0 GL'1 20°G 0TS 1 ‘3ny svivinq vovuwoduy | (Etodln L T g1
D'H [96'C [8vL ST’ |LST j2€F 1889 280 622 12'S o196 A°f wunsosagny wnuvjog | {x S A
O ‘H [IT¢ 66 '1 90 1 €' S 0v 66l r: 0 it4 4 €2°S 02 G €1 "AON smarws snuvydoy | & s T
O‘H{IP'e 198 66% [g°GT B¥E €85  08°0 281 €2 °S 09'9 ¥ dunf vijofipunips vappy | &5 o {n ¢ o1
OH 96°C L0°9 3G ¥ 8¢l 6 £V ¥ °SL mmu 0 _Nm A 82 °S 09 'S €1 "aoN voodol vaissvag b/ 6
M ‘H 8§77 + + S vl _ L ,__R 0 @€ |02v 6 A snuvasod zouny | lo & Rk = | 8
M ‘H €27 ¥G '€ 012 29 19°02 €69 €€ 0 ﬁ“oﬁ 1 Mmm ‘S LL'S 61 sun[ suados wnipofray | in T B L
O ‘H [0€°0 2€'9T  (SI'OT 9762 “m v6 29 91 PAR: iyg 68 'S G ounf snayos snuvydoy | & B 9
O ‘H (IS¢ + + ﬁ ‘98 W + 861 _,mv G ¥ 'S g1 ‘8ny swunuwos saury | oL 1n b G
M 'H 9%Y 61 v 162 L8 881 ,_w 0L CLAUNN I S 91 ‘9 L ‘Boy wniFu wnuvpog (&2 o « 4
M CH 9LV 650 9°1 _H 81 * 60 "0 mmo.H 18°G €1°S 2l 'Bny sIsuauyo wnyuvy | fa {a T & I
O ‘H 6L°1 Gy '8 ve's v 3 269 029 ¥8°0  E0¥ 8°S LL"9 [ ‘3ny vipyIsow vixgmony | fu T z
O ‘H [L¥¢€ 99°1 ‘m ‘€ _ mmm 0 _E. T 819 |88'¢ [gI ‘Bny sisususyad vo1ssvag | (EE) LWBPT | I
S |pof [EFe mwm 2 | v |58 eef|FEE | 20| o | 2
*» 1899 108088 Cx] 2 | £ [OgP |V 2R | & 2 | TR
(% : )
*8938IJUDU0D UIA30Id JBI[ JO JuLIU0D
uejord pue L1Infs Jo N-1e)03 ‘pex3xd 3sT jo Hd yya pajejarsod syusid Jo SPuIY SNOLIBA WIOLJ §A)eI)UIIU0D urejoxd jyeo[ Jo spIdIX I 3qul,



YFA E 53

- oRE 20K &FR

(20)

v0°2 9T §L  9°€e €2°0 €01 |L0'€  |SL°S 08 o[ sbow vaz | & » & TS
viqv)8
£8°2 + + V'8 + 9z°0 |60 100'S Lz 4qnf] dva puopun savly | & e T _f | 19
¥€°T B0 S 0°6z 6798 WI'0 BL°0 gl 009 S PO swuounysd smaoysoppy ¥ x| 08
702 90 i2°g IAL 010 T'T @It (066 & PO vpragly oyypd | ot w6V
292 + + 981 + 09°0 gt 09 6 PO smpuurdyq sowsoy | 7 B T E |8
91 °2 It S 'S L €8 8 '65 81 °0 0T°1 92 '€ Sg°S 6 An[| wnguamoss wnipsiadork | X m = Ly
o1 '€ + + Sy + GI'0 {Ie'€  [6S°S (I 39S Moz suapduy | B & & 9
1€ '€ + + 12 + 600 0¥ 'S 8LV 81 aunf| pA4zogozuls vaapadsyT | 2 v & 4
‘H 992 %61 |18 'S wus (160 jo6'0  [9s' (089 [1g “ideg snuup smypoyag | 1€ £ ROR W
‘H kvt 61°L 728 889 B LS ST°1 o012 15°¢ 20°8 6 A SNAIDS SIUNINY lo ) 1544
‘H 9972 6T L8 6'c 1.5 |1E'0  |g6°0 [8SE 018 g1 ‘deg vopdhder vffnr | ln | T
vipydaov
‘H oL 29°¢ Gp G 01 A[nf| ‘4pa| vavuzjo vaussvig | B 3 184
‘H [90°€ @0 1T |6esT v0'0 [gg0  p9e  [IP'S g ounf vopuodof spazl | = dn % S R OF
‘H [¥6°C €T 85 g6l Egv9 (1200 [lz0  [S9°€  |06'S 1 Sny| vumFiquayy vuviand t 6¢
viodnd
‘H [85°T 61°C  [6°€T 1826 682 (IS0 g1z J49°€  (SL°S 6 Amf| ‘4va vaovuqo voussoug | he 1 8
s1v3130 “dva
‘H [08'2 S’z |16 vz B80S ¥E'0 |60  |ELe  (S§'S L Anf| sywumduvs vuopdiq | (Rl fe R | LE
‘H B2 9T 3G 9°92 720 10°1 6L ¢ 00 ‘9 g -gny vwoidsvivd oaang | R W & K & 9¢
‘H [8°2 E9°T B9 998 920 20’1 [8€ [€0°9 9T 1O sopavq vovwodu] | (i)t L = | €
voss4adronu
M 19G°€ + + 18 + ve 0 06 ¢ 0S 'S L L[ 4va vossdad snunid | {o 2 s ¥E
‘H [66°0 09'% 06T w9 |12 L0 862 j06'c [609 12 "y vavasge vpovurdg | (B)lk B v | €€
‘H [L87% 6v9 [p'sz  gegv oL (pOT LT 0Ty OVL 6 A opaus syunony | fs & e
‘H ez ov g 602 3 2¥ e Ig 98 0 9.1 vy 729 G ‘pQ| Hvyvu “wa snarivwy 5y la 14 1€
vaanp”
‘H lsLe 192 (10T €€ jr'as jgv0 (Wl PUy (98§ gg "Bny| 4va snppipvs sujoavyd & 0¢
‘H i£6°C S¥ L €L S 0T 1°62 9°9¢ V70 (2271 61 ¥ [8°S 02 Le]N VIUVISY VISTUILIY = 62
‘H V872 (A 1 A 4 9 ‘91 S €8 ¥ 98 12°0 v 1 12V 0¥ °9 ¢ ounf| SISUIPPUDY U0LITpayy | E £ 87
O°H [sre | 880 (€€ [pe6l yI'0 [e8'0 83'v (899 1 "Buy susgoaapsd a4y | 2 R | L2
muq Wam._ml H\%Pmn.u Mwym = ] mmd )m.:wu MMW g H.Mn Gm
® 2o MJ L P iy z Z g9 HHM. Atz | BuE e 58 sureN SYIIULIg SWEN UBAI0Y] oN
7 | Ee2 (mRNL X B B | 98E | 2KE |EBY2|SE5| Tw | FF
* ag @NOW{Q\_ Qmu Z 4 @m..u T, mpw.. 3 7y 8




B il ? HI «
jueld pip stp jue(d pajeanng i) Cjuejd Apoopy op  ‘jueld snoddeqISH :H 4

(21)

BEE 43 mHzyHe 9 EAES Hi

Vol. 2, No. 2 (1970)

_om T + + 8 ¥ + 90 0 92 1 8¢ 9 12 ydog|  wnppmaound uopoyiin | % e =
.21 + + 6°6 + P10 w1 PL°9 GI "ydag| wnmuvkojpus) unioppdnyg | 2 h 2 & B
b0 920 800 L0 l0g  (€IE 100 920 05T LS |SeUENY) g DR R L (E e e i
[42¢ 80 "0 S0 612 10°0 0¥ '0 281 6V G g¢ 'Buy wny3ios uoSodospuy | L <
81 + + L9 + g1°0 76 1 0§ 'S 0g An[| ds pravdoay | v B D
18°1 + + e + 0 96T 898 ST SN g wmg ceniorry | = B B
061 + + 0y + 80°0 86T BI'S |Ig 'idog ouusdymy snomquvg | &} £ T B
06°1 + + 0°g + 010 |07 |B2'§ |18 idog)  vuvesos mmovwasT | & B & &

+ + + (A4 09°G Pl *8ny vuvasor pnmory | L 4 £ T
G2 + + 6t + 60 0 (294 V¥ GT idog] mdsaquayy wnsspoousfing| 2 B lo § B
112 020 €1 201 €0°0 20 GE % CE 'S 82 sunf| spusofipravd skugoglyovig! v v f¢ B
2€ 2 + + Ty + 010 [4:4x4 0g°G L L[ vsous vappuvydng | L L =
61°2 900 ¥ 0 8 °GT 10°0 w0 09°2 06 'S T "idag| vyoftapuvucs vanssnog & i B
461 Sv 0 L°C S Ve 200 ¥9°0 19°¢2 0L 'S 6 Amnf vauws vanpooT | xR/ H
82 °C + + € el + SE 0 £9°2 0% 'S 62 sunf Suumuwos vuauuwo) | |a e B
L2 T + + G°LT + 8% ‘0 (A 06 °S L Amf wnopuoddiu wntibyly | 4y T |
002 L8°€ €0 'S 11 8 62 ¥ '2S %e°0 68 °0 S8°C 9.9 QT "ydag| Hmopiury S juvsoyILLy B 2 ie

. Wnpady20
(A4 -+ + 98T + €S0 68 °2 [ A | S Ts wunibdosngdoinaly | 4o R Y
15 A + + m.oﬂ + 8y "0 16'2 9L ¥ 1 10 vosuodof Touably [ L L L |
¥9°2 61'0 l0°T 9°6 €0'0 870 ¢6°c (979 [eT Bny vuvaioy vk |l fa te
62 2 + + 1°22 + G9'0 (¥6°¢ 68°S 1 -3ny Doy snonp(q | £
& mmm wwN/m,mv .8 = & wmuu ao.5 Mmm A5 HdH am
5 |88 |[O0ROEE oa] Z 2 | 8g7 |5 |28, | 785 7 | ]




(22)
d¢ AEolet sgig. <l Afz v Fo £
AZH, 9%, 49, 20, 4, @9, HelF, T,
G, 3%, Avld, 7=, Aetel% & 13HS #
#%1= LPC 9] Mol 5% pllkol & F2 HEH
ol 4 + & Zlojd.

T mpYe] swEFES LPCY # - gikEHAY
MEs S1@d 22, Fede] weEHRo] 3.5% &l
To #EE LPCY iz don, FHY REFH
o] 3.5% LlL9 Aoz RMERS Mol £HT A w
o] LPC®i#e| Bzl 9 < daldh FErde RER
B3 LPCY sty Mthe —EY MGRE BHEEY
& m, H#HY ¥l wel Z2 HREG KEES Ho
Fz Yok

2. LPC2| BAK &

Wigd LPC &= Mm% Bl «ob A3 HEEA
B&EAA 3 6FE edz, LPCH EEA &

T T 1 T T T
2% ¢ NET YIEW o
O GROSS YIELD
al
20-
19
]9 1
k48 i
16 °
8L o
“r 4
z 13 o <
§ ° o o
I !2- 4
>
HE fe} -
g ° .
10} -
©
v o° °
g 9} ° ° o E
< ol . ° A
o
5 s ° o
z 7t e R
O
6 o®* o J
'y J
sl e ° 4
o. e o .o
4l ° J
[
3} % oo 4
° ® ©®o
2} ¢ % & LX) . A
. 4 0
[l o o. [ . T
o - . .
1 2 3 . 5 6

TOTAL-N OF SLURRY (%)

Fig. 1. The relationship between yields of leaf
protein concentrates and total-N of slurry.
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Fig.2. Protein contents of leaf protein concent-
rates made from various plants.
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Table 2. pH values of the first extracted juice

from leaves.

23

pH Range| - Species

21t

8.02~8.10/%=417], 2o
7.75~7.80[%F &4, F49F
7.24~7.43%}, 9], wolF
6.60~6.901 714 ¥, 5, e
EER f‘]"‘il(ﬂ <) 11“}"}
6. 00~6. 40[7} 7%, Hy

P%, %’-, 7&"h
TekhE), AF

B4y
o

5.50~5. 90

e EED iR

£

—Y-;{N
sk

D
4
__;l’._‘o
o,
L
pa

.‘

ol

“u
-5
ey
L,
FO
&

5.00~5. 49
S 5g e 2
S CNEEN

A

.ﬁ
N

4.74~4. 897 5},
4.20 |&Ao]
3.43 [E4o}

L
I(i), ES
2]

|
%&'ﬁ"—]"r, Fautg, Ae

A, W53y, @3

e 31 o L
"%"’6":2“”]"’1" 7

NET AND GROSS YIELDS (%)
)

e AAT 1% HbKS pHol ¢ % LPCY 2t

s 2 o] .
4. LPC 9| oln|:c® R
&Y LPCE BEE €80 o 55% Ll
9 LPCo} ol xf HET WA

otv] Rt Mol

22}

Blkd |

HE 4 olrix@e HEE H3RG 2T KES
LPC 9 olrjxfto =X 78S Mgolw xft 10869

¥ i T

@ NET YIELD

O GROSS YIELD

o
8s

_g_g.a_m-«:‘b-ga_a_n__.;__;_‘

3

Fig. 3. The relationship between yields of leaf
protein concentrates and pH of the 1st

extract.

Table 3. Amino acid composition of protein in LPC and in other foodstuffs.
"‘8&: Protein Essential Nonessential
S 5| Protein Source | Content
= %) |Lyg Phe] MetThr | Leu| Tleu| Val [Tey| Arg] His | Ty Cys| Asp
Pumpkin [ 70.8 7.0 6.7 1.8 5.013.13 7.4 8.4 5.4 +]5.1)1.1 6.4 4.9/9.4 3.1 6.6/ 7.9
o o [Melon 70.8 8.7/ 8.3 ”i 3.910.0, 6.4 7.6 5.4 +|5.8 0.4 5.810.010.1 3.0] 6.1 e.g
'8 £|Chenopod 72.3/ 9.5 8.0| 1.4! 4.810.4| 7.6 8.1 4.3 +] 6.9/ 0.5 6.4 5.4/ 9.3/ 4.2/ 6.1 7.7
£ £[Soybean 63.6/ 7.6[10.4) 1.5 5.511.7 6.5 6.9 ~—| 3.4 -+| 6.1/ 0.7 6.5 4.811.4 3.8 6.4 6-7
i’jsSpinach 56.8| 8.2! 7.0/ 1.5 4.2]11.9 6.7| 8.6 4.9 +|5.80.8 6.9 6.4/ 9.7 3.1 6.6 7-
o E|Average €6.9 8.2] 8.1 1.6| 4.711.4 6.9 7.9 —|4.7) +|5.9) 0.7 6.4 6.310.0 3.4 6.4 7.1
S O|Range 15.5/ 2.5 3.7/ 0.4 1.6 1.9 1.2 1.7 — 2.0 + 1807115221 120517
LPC*(Average) 58.0/ 6.3 6.0, 2.1 5.2 9.8 5.3 6.3] 1.6/ 6.5 2.2 4.2 0.7, 9.9 4.8]11.7 5.1 5.7} 6.6
Range 52.3) 2.8 1.9) 1.9 1.5 1.6 1.7 1.0/ 1.0 1.5 1.6 3.0 0.8 1.8 1.5/ 1.8 3.2/ 0.8 1.6
= [Milk 82}573445‘113‘8585'164.32.65.3 |
% (Meat, Poultry
5| Fish 81493346776358137.72.93.4¢ '
ggggg Nut 72634143428073‘156.42.14.5
gPO:';i's ‘;/S 4.0/ 5.1 1.4 2.7/ 6.4 4.1/ 4.0, 0.8 9.4 1.7} 4.4 .
*ltables, Fruite 5.7, 4.5 2.3/ 4.1 6.6| 3.6 4. 41 9 7.0 2.1 5. 4,

* Data from Gerloff ez al. (1965) for 12 species and 17 varieties of various plants
** Tryptophan be destroyed by an acid hydrolysis

*** Data from Gerloff er al. (1965)
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—& o}w|xFo] #H H Yoo, °F tryptophan &
LPC 9 EitnASfEssel SB= e KA 3=,
histidine & FXEY HHEE A Bl otelwBF K
BE Beo] @2 & leucine 10.0~13.1% glutamic
acid 9.3~11.4%, lysine 7.0~9.5%,
8.6% %-°l3, methionine 1.4~1.8%, cystein 0.4~
1.1%, hydroxyproline + ~0.68% #}ol histidine &
2ol A

22z LPCY| @H5 7 otnl e SBXRE T
o A phenylalanine 3 9] 4] serine o] HEH TL
Kol WA Hole 0.4~2.5%9) FEzA =25 A9
M@ SRS vt ddh o] AL HEHgdl = 4
Eotol e Be] Sfo] B2 FE YuE AL de=
Aolztz szl o, LPC S ¥l 92 ofnxfge) M@
R 2 olul o] B & %RJ gas AL
= Aoz #Ad.

valine 6.9~

E x5

HodelA AR BAES mildds 2e 22 4
28 Aol ohiwt. ool B AL 177340 Rouelle
o] #IthH) WA ARE, 2t +2 Pirie(1942 a,b)
of 93t Az¢ HBEBMY WEA A% dd. LPC
2] HsERARCl WA A= Crook (1946), Beyers(1961),
Davys and Pirie (1960, 1963), Morrison and Pirie
(1961), Beyers and Sturrock (1965), Hartman ez al.
(1967) Fol st e Hiel o FolA. ol
A% LPC = ol4 AN ARo=zAY iEHe AA 7
A9 Az Y.

LPC o] $: o ¢ M. FHYL Srg=
7HEH Se = MRy o8, a2 mEEstd @Yy
99 HlEe 9=, IR L 75~80°C2 miRsts &
A BaEol &E= A, oA & S8, A¥std K
et LPCO HERS 4¢ + U o8 HFe
EFRA BEAE o194 F719 BHEERES), B

# ¥ wass, LPC¥ FHEY BRAE olnluF,
otupol &, ZEF Bik{Ley, W Fol el aFSd H
B e smikes AT & AL AdH, ##
B BEglE AF22, dedfes, Jad, 49
5ol wole sAqt mAK, B, BY S HEE e
a5 glenz  #Ek{sd FEEH =t BEXE
B ez w48 #AYT +71 3lg Bl

o9 AlHEHEE 1S AT REl A= oA
of Wt gae @pEe HARE FA4 $3d& LPC
o] PABHR HFFY Zold, = A} 9 FHilel

- SRE - 29E - SFK

FHA F g3 A

‘Eé% LPCEHo] v AT s AeA, 9%

< Midkdo] 10~13%(m!&4‘=i+:- 16~23%)‘+ ],
’&’.‘}‘é%‘ L0], ¥, e, "ol F, ¥3v, 2w
7t A, A efobf, 7““]%, %, wx, dF, & 5L
Mol 3.6~8.5%(RE 2= 6~14%)% He F
£ LPC Y HEFHMEol.

ol g LPC 9 ?ﬁﬁ%ﬂ]/‘i ST LPC ¥ KES
o Aol 50% LlES & EAH &8¢ 2od, &
3 4%, %, Ad, "3"}7‘, Z, #Y, 4z, 7w
%, ¥ FHE & LPCE 70% LY ERESES
ZE BEY el

—fe 2 W EAEL Bt EAaRC HE
o] lysine, methionine, tryptophan 8 48] 4 & Ao
540, LPC AR ol g fmel sict. # 33l
AT e vkt ol Fxv, Y, HekF, F,
A ZH 59 LPC ¥ methionine 8} &k d & &
@50 PEEAEC RASS ofnxfE MRt 8K
HE zE Aoeba 87 . Duckworth and Woodham
(1961) & LPCol & HAFFERRIAN Ho= &8
I FEE ERET doe AL B®ESH=, Duck-
worth et al.(1961) &S] LPC & Aol Hmde
24 AN BRYE L 529, = Gerlof et al.(1965)
o BETHEXKN A LPC = v HRdkrr =87
£ 34 HRY AN FAEAES AFEE =9
SRFF] HEHANSE @ESY s, Akeson and
Stahman (1965)¢] 9 &= LPC &9 EAHEY 4£%KE
pepsin-pancreatin digest index o] &4 WWEH L =
methionine & B#tstwd Algtolvt st A9 %%’fi}
AN =H FES 2HEH. oY HE TS
% LPC9 ol xB @R 2 otel =9 S %
o] gl AL DHAFE Aolgdn & F U

% Gerloff ef al. (1965)°] <J3t=d LPC 9 fE¥Fel
detA, o83 HREDS KBRS REE =€ K
BEre] et LPC Y ofnl @ @RI ofv x|
R e 2 287 ddx g, e %
of et e el kY a4k BT FE Wi+
XS0 SHY RWEANAE §9 LPCelt phenyl-
alanine ©], 399 LPC o & serine o] MRy Wkt

a8z LPCS k& @ B =3 = A-—
BRI AE RERES REE < HEd 2R
Qe A god, dANE AFH, =T Sl FH
e MEEs B Jshd A oY B
o]u] Beyers and Sturrock (1965)°] 9, »e, el
so @AoA weiA vk 9o, #&F LPC o HEFERY
of 9% LPC BiiEe] MEREHRMS ol B,
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7089 24E Epd e WAooz o FEFCl & LPC
9 W&, FRYS) #E%E, 1% Hlgs pH 9 LPC
9 M=ol BAfR, LPC 9 oivlxff MK 5& HW#st
od & 2 ERE 2o+

1. 484, 9F+& LPCo #hfkzse] 10~13% (Rl
3 16~23%), FAHE, 2o, A9, 9, wHelF, £,
F39, A, AnF, 59, AojelL, H, Pz, @
WE T MilkEol 3.6~8.5% (RUKE 6~14%)2 A
Hkery $2 LPC Y &B¥ksol 2 + gld.

2. LPC Y &g FHAS REXF] 3¢ 2
AAY 2 MRe 23, B8 Weds SRSHE
o] FovlE MY BB MilsA: BEAEY @
Hiel # o] feolAA & Aol AR Yok

3. 1k #H¥KS pH 7} 5.50 LIF9 SES Al
2 LPCo o] vz, pH7 & #EY +% LPC
o KFZ AAE FEEel Yt

4. LPCY EHH 4B B w4 xR5 9
o XFESY Aol 50% LikY EHE 2BES 2:
o shF, %, A, geobE, B, 39, F3w, As
% 4 59 LPCE 71~76%9 %o HEHE oS
A

5. LPC 9 &E7F vl x® AR 2R+ 9=, F
9] LPCo| A phenylalanine o], o] A serineo] =}
< UL AT BRistan AMes b £g oluxf
9 F&E vold, & A9 olnlnE HK 2 4
RItst st LPCE sl ¢ 58 BEEE 9 5
sl
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