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Tab.1 Main raw materials and reagents list
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Tab.2 Main instruments list
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Tab.3  Orthogonal experiment table

%
*E ABIE/C BpH{E  CHETEL/ D R/
(gemL™")
! 30 8 1 1:10
: 40 o L5 1:20
) %0 10 2 1:30

1.3.5 L% 2 %O RALREREFH

B TR SRR I F M AT 7 B KA LT
JURD BT 4r (L3 (1)) AL iF 4 (=
(2)) MTEBEMILFE (R (3)) LR ILMEE
B (4)) T EIERIER (R (5)) P,

HE— N SRR B o i e (mg/ g B IR
FAO EHEMR i b (mg/g FEHFT)

(1)

_ SEREE H R @SR L (mg/ g HEH )
Mo R P R B L (me/g AR

(2)

AAS =

CS =

A/ E (R IR =) =
BT B IR T

T R R i e (R W) 0

(3)

AAS
TAAS 2B )

"la, xa, - xa,
A A xd )
SR(5)Ha ayeea, AT IR
SULRRIO I 2 H oA, A, A WA TR T P A
R 60105 L 7 0 B R M 22 Ly g

IR FPE
R SCR 1 7 o 1Ly B R B T
HET TP

2 #RE5itiR

2.1 WWEEEHREHANINE
ANE] pH {E I G B R IRIWOEE WE 1,
1L AT RAE 1 24 pH {E A 5 B, OGN,

RC

EAAI =

VEB IR R A T D B R R A L A
FT ARG L B G R S A S S pH =5, R,
IS pH =5 N RS2/l B G AR T2
HR 5 B ER DT pH B 254

. <’
1.4¢
121
101

WA
jod

35 4.0 4.5 5.0 3.5
pll

Bl 1 OR[H) pH {E LB G B B R BOL R
Fig.1  Absorbance values of Lathyrus sativus Linn.

protein supernatant at different pH
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Fig.2  Extraction yield of Lathyrus sativus Linn.

protein at different temperatures
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Fig.3 Extraction yield of Lathyrus sativus Linn.
protein at different pH
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Fig.4 Extraction yield of Lathyrus sativus Linn.

protein at different extraction time
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Fig.5 Extraction yield of Lathyrus sativus Linn.

protein at different liquid ratios
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Tab.4 Result of orthogonal experiment

TR A B C D PR/ %
1 1 1 1 1 16.7
2 1 2 2 2 23.5
3 1 3 3 3 18.9
4 2 1 2 3 15.4
5 2 2 3 1 20.9
6 2 3 1 2 25.8
7 3 1 3 2 17.6
8 3 2 1 3 20. 1
9 3 3 2 1 23.7

PIEL  19.7 16.567  20.867  20.433

2 207 21.5  20.867  22.3

W3 20.467  22.8  19.133  18.133

¥IfE 4 1 6.233 1.734  4.167
R 1 6.233  1.734  4.167
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Tab.5 Amino acid composition analysis of Lathyrus sativus Linn. protein mg-g”'
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B R (Glu) 174 TE R (Met) 9.8 B8 (Val) 44.8
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Tab.6 Nutrition evaluation of Lathyrus sativus Linn. protein

WHO/FAO #i#ifi=l/ &XMEMEAT  IWEEGEAFRR L/
& AAS cs A/E RC
(mg-g™") L/ (mgeg ") (mg-g™")

RILAR 40 66 43.3 108. 25 0. 66 1.2 1.16
SRR 70 88 70. 8 101. 14 0. 80 1.96 1.09
R 55 64 68.8 125. 09 1.08 1.9 1.34

EAR + AR 35 55 19 54.29 0.35 0.53 0.58
KNAMR + =R 60 10 79.5 132.5 7.95 2.2 1.42
IR 40 51 29.8 74.5 0.58 0.82 0. 80
* (o 51 R 10 16 5.9 59 0.37 0.16 0.63
BTN 50 73 44.8 89.6 0. 61 1.24 0.96
P83 360 513 361.9
* B PR R R
3 & B BRIk, 15 2010 B SO A o 2 R 2 A
Ee |

R FHB 7 BR 105 , i o %o Ll B8 B 8 1 3R HOT

372087, 6 10 B R H AT E SR E 2R
o SRR, I B R R



H34 6 Holl

/NI B GEE H R UGS FR I ET TS 51

PEEUE FE 40 °C, pH {8 10, $EHUHFE] 1 h, B W H
1:20 g/mL, Wb 2% 4~ 1L B8 58 11 A9 32 B R 4%
L AR RIS 26, 1%, INE G EHW
SFEHLS N pH =5,

FAO/WHO #2228 IR il 2 S5 1R o

BILMR I LA EAA/TAA >40% W5 B LW 53k
z\ SRR Y LU (H EAA/NEAA > 60% | 1ii 1113 5 7%
H R & TR ) EAA/TAA = 42% , EAA/NEAA =
72. 41% LR T FAO/WHO #H S % A,

BEEAPWMAILTRIT S AL2E 5 (CS) |

ﬂﬁ&thﬁ%x&mc)u&ﬁ» BIEM L H (A/E)
PREEAIR + MR 2R AR s, A
BIm T WHO/FAO i SR + R o
G 5r R 5 — e IR SRR . EAAL 21T
W8 S SR fcs I F8 bR, EAAT B 805, Ui
W 28 BE TR 2 BB 1A, B 1 T ) R ek v, 1L B
SRR EAAL BN 1. 16, F 888 (1 5 B9 30 bR
#E EAATERT 0.9 AL E AR, Ui LB G R H
[ J& TOL B AR B (A — 25T R

SEH
[1] CHASEL A, PETERSON N L, KOERNER J F. The La-

thyrus toxin, [-N-oxalyl-L-a, B-diaminopropionic acid
(ODAP) , and homocysteic acid sensitize CAl pyramidal

neurons to cystine and L-2-amino-6-phosphonohexanoic

acid[ J]. Toxicology and Applied Pharmacology, 2007,
219:. 1 -9.

[2] YAN Zeyi, PETER S S, LI Zhixiao,et al. Lathyrus sati-
vus ( grass pea) and its neurotoxin ODAP[J]. Phyto-
chemistry, 2006, 67: 107 - 121.

(3] ARAVA. 1L AR 0T A 2 B FE T R B Y F 5T

[J]. BUREMFHL, 2006, 22(3) : 38 -41.

XU S S. Extraction of protein from Lathyrus sativus and
study on its functional characters[J]. Modern Food Sci-
ence and Technology,2006,22(3) .38 —41.

[4] WILSON I D, PLUMB R, GRANGER J, et al. HPLC-
MS-based methods for the study of metabonomics [ J].
Journal of Chromatography B, 2005, 817(1) : 67 -76.

[5] BARFIELD M, SPOONER N, LAD R, et al. Application
of dried blood spots combined with HPLC-MS/MS for the
quantification of acetaminophen in toxicokinetic studies

[J]. Journal of Chromatography B, 2008, 870 (1):

32 -37.
[6] Z=0R, skfkE, WM, %, NAHE DR IR B
Eaa[]]. Wlét%ﬂ?ﬂn%ij%ﬁ 2000, 13(2) .

(7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

118 - 120.
FZF, AL, 25 e i e & 1 A IESY
[J]. RAMET, 2009, 23(3) : 40 —42.
WANG X P, XING S L. Determination of protein guanti-
tation using the method of Coomassie brilliant blue[ J].
Tianjin Chemical Industry,2009,23(3) :40 —42.
JEVTR IR, FEAUES | A4 A A W R
RITZLT]. 'k, 2012(8) : 66 -70.
ZHOU L Q, DU S K, ZHAO ],
chickpea protein extraction using response surface metho-
dology[ J]. Food Science, 2012(8) :66 —70.
B, M, EIUR. O REEIM].
S A, 2005 335 - 336.
ey, AR, 2O PRI RN AT
WI]. faBHL, 2013(1): 75 -79.
MA W P, REN H W. Nutritional value evaluation and

et al. Optimization of

Jest: 1k

extraction of protein isolate from kidney bean[ J]. Food
Science and Technology, 2013(1) .75 - 79.
rhie AR S A DA 9, o [ R 5 v A 4 P 2 B
2. B T AR A9 I 5E - GB/T 5009. 124—2003
[S]. dbat. b EFRED R, 2004 :112 - 114,

ARZE, BRrpaE. £ GRS A A [T ].
T BEZEBEAAR, 1998(2) : 51 -51.

ARAI S. A purified test diet for Coho salmon ( On-
corhynchuskisutch) fry[ J]. Bulletin of the Japanese So-
ciety of Scientific Fisheries, 1981, 47(4) . 547 —550.
MURAI T, AKIYAMA T, NOSE T. Effect of amino
acid balance on efficiency in utilization of diet by finger-
Bulletin of the Japanese Society of Scien-
1984, 50(5) : 893 - 897.

OSER B L. Protein and amino acid nutrition[ M]. New-
York: Academic Press, 1959 281 - 295.

W, FEXUCH, /NG, S IO 45 2 B
MEFM ], &R, 2009, 30(5) :100 - 103.
YANG Q, DU ST, GAO X J, et al. Nutritional assess-

ling carp[J].

tific Fisheries,

ment of Bohu mushroom protein [ J ]. Food Science,
2009,30(5) ;100 — 103.
Jf, fefe, BRTHAE A
Fey B R o oy e (],
2009, 28(1): 28 —32.
ZHOU K, XIONG H, CHEN S J, et al. The high protein

v A KR IR
B 5 ORI,

of the rice protein peptide preparation and the product
nutrition ingredient analysis[ J]. Journal of Food Science

and Biotechnology,2009,28 (1) .28 —32.

ZEER, BB, SLEMEAHMNEER T RS ER
MEIEM [T]. &M 5 &, 2008, 29 (6):
147 - 150.



52 BB EROR AR 2016 411 A
LI A L, XIONG S L. The content of cowpea seed pro- [20] PASTOR-CAVADA E, JUAN R, PASTOR J E, et al.
tein and estimation of nutritive value[ J]. Food Research Nutritional characteristics of seed proteins in 15 Lathyrus
and Development, 2008, 29(6) . 147 - 150. species(fabaceae) from Southern Spain[J]. LWT-Food

[19] KNz, BW2E, SHER, % =TEANEFRNME Science and Technology, 2011, 44(4) : 1059 — 1064.
FMINREREPEAFSE [J]. & & Tk BH4%, 2010, 31 [21] HANBURY C D, WHITE C L, MULLAN B P, et al. A
(11) . 347 -350. review of the potential of Lathyrus sativus L. and L. ci-
ZHANG B'Y, YUAN Y L, GAO Y J, et al. Study on cera L. grain for use as animal feed[ J]. Animal Feed
nutritional assessment and functional properties of kidney Science and Technology, 2000,87(1) ;1 -27.

bean protein[ J ]. Science and Technology of Food Indus- [22]  BEAHK, sRPHRG, XUBN, 4. AR S

try,2010,31(11) :347 - 350. KHBEFMMEL)]. PEFL, 2002(2) ; 24 -25.

Study on Optimization of Extration Process and Nutritional
Value of Proteins from Lathyrus sativus Linn.

LI Xiaobo', LIU Man', LI Peigen', WANG Zhao', CAO Xueli"*, NIU Xiaofeng®, LI Xuefan®

(1. School of Food and Chemical Engineering/Beijing Higher Institution Engineering Research
Center of Food Additives and Ingredients/ Beijing Key Lab of Food Quality and Safety
Beijing Technology and Business University, Beijing 100048, China;

2. Taiyuan Liuvweizhai Industry Co Lid, Taiyuan 030006, China)

Abstract : Lathyrus sativus Linn. protein was extracted using the alkaline method and amino acid analysis
and comprehensive assessment of nutritional value of protein were investigated. The analysis indicated
that the optimized extraction yield of Lathyrus sativus Linn. protein was up to 26. 1% under the condition
of extraction temperature 40 C , pH 10, time 1 h, and solid-liquid ratio 1: 20 g/mL. The isoelectric point
of Lathyrus sativus Linn. protein was pH 5 and 18 amino acids were found. The contents of glutamic acid
and aspartic acid were 17. 4% and 10. 0% . The ratio of essential amino acids to total amino acids ( EAA/
TAA) was 42% and the ratio of essential amino acids to non-essential amino acids ( FAA/NEAA) was
72.41% which were higher than the reference values proposed by FAO/WHO. Except for methionine +
cystine, threonine, tryptophan, and valine, the contents of other amino acids were higher than WHO/
FAO standard. Meanwhile, methionine + cystine and tryptophan were the first and second limiting amino
acids. Moreover, the essential amino acids index ( EAAI) of Lathyrus sativus Linn. protein was 1. 16,
which was higher than 0. 9, the criteria for high-quality protein source. Thus, Lathyrus sativus Linn. pro-
teins had high quality.
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