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Abstract: Leaf protein concentrates were extracted from mulberry Dal0-by water, and the leaf proteins were precipitated using the heating
method, acid method, acid-heating method, and salting-out method to yield the correspanding protein samples RC, SC, SR, and LC, respectively.
The functional properties of the obtained samples were measured and compared with those of soy protein isolate (SPI) in order to determine the
functional characteristics of each sample. The results showed that risoleucine and lysine were the first and second limiting amino acids,
respectively, in mulberry leaf flour. The precipitation methods had significant impacts on the functional properties of the mulberry leaf proeins.
The LC sample showed the highest solubility, foaming capacity, emulsifying activity, and oil absorption capacity, which were significantly better
than those of SC, SR, and RC (p <0.05). SR displayed a higher water holding capacity than SC and RC but showed relatively poor emulsifying
activity and foaming capacity. LC and RC had the best gelling property. Compared with SPI, the four samples exhibited better oil absorption
capacity, significantly lower water, holding capacity;.and poor gelling property. The best emulsion stability (68.57%) and foaming capacity (40%)
were found in the LC and SC samples, respectively, which were significantly better than those of SPI (54.86%, 37.67%, p < 0.05). The emulsion
stability and foaming capacity of RC were comparable to those of SPI while the two properties were the lowest for SR and were significantly
lower than those of SPI (p <.0.05). The scanning electron microscopy result showed that LC had a typical honeycomb structure.
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Table 1 Amino acid profiles of mulberry leaf (g/100 g sample)

SRR ¥ wBAR® 4@ _OWHO - RERES
LE RA L&
Asp 2.37 Thr 171 340 090 50:29
Ser 0.71 Val 127 350 130 36.29
Glu 2.74 Met” 0.68
Gly 154 lle 026 280 130 9.29
FEslF HILER Ala 0.75 Leu 129 660 <190 19.94
(NEAA) Cys’ 0.11 Phe* 0.14
Tyr* 0.86 Lys 071 /580 160 12.24
Pro 1.69 His 046 / 190 160 24.21
Arg 1.20 EAA L% 6.52
NEAA 58 1197 “4#aLH 079 25 170 316
BRI (TAA) 1847 ‘*xAsx%ER 0100 63 | 1.90 15.87
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Fig.1 Influence of heat temperature and pH on protein contents
E: A B FAA REFH (ac) ERTEARE
MEF, p<0.05 (n=3).
HE 1 7%, pH2.5~3.5, [ pH N, &

T
[=

ab

“‘\“Eﬁlélﬁ‘;;fmg

VUIE RN, 78 pH 3.5 NHATIRK, HEZEI T HAb
pHAE R ITGE s, Il pH 3.5 AZMEHSEH
iy BRI pH. 65~75 C, BEEIRFE T,

MR, DOEEBEHEIN: HIEREIAE] 75 T,
BEREROR, RS T HAMEE: HiREST 75T,
W EARMEM, FBURBVGERRD . B,
ML R R A BRI N 75 C.
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Table 2 Orthogonal optimization results of leaf protein precipitated
by heating-acid method

) A B C(E#t D(&4
Y7 . R
(E#ERE) (pH) B 18] /min) Jilmg)
1 1(85C) 1(45) 1(25) 1.93
2 1 2 (35) 2 (15) 333
3 1 3(30) 3(20) 3.00
4 2 (65C) 1 2 2.56
5 2 2 3 2.16
6 2 3 1 2.93
7 3 (75C) 1 3 2.30
8 3 2 1 2.70
9 3 3 2 4.90
ky 2.753 2.263 2520
ko 2.550 2.730 3.597
ks 3.300 3.620 2.487
R 0.750 1.347 1.110
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Fig.2 OD value of the supernatant at different degrees of saturation
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Table 3 Extraction efficiency and purity of the mulberry leaf
proteins extracted by different methods (%6)

RE Ttk L TRES BR Ak HAE
R/IE 235020.62 39.5040.32 39.90+.24 38.6020.15
s 57.6041.02 51.9040.64 47.2042.00. 62.40+1.22

2.0 Zrt ik Wy AT R M B AT 4

x4 BULREMBUNESR

Table 4 Physicochemical.and functional properties of the mulberry leaf proteins

A sC RC SR LC SPI
AR EI% 19.1840.22° 16.2030.49° 17.5740.14° 38.9740.42° *

OAC/(mL/g) 23440158  1.494000° 2144015  2.9440.09°  1.4640.01°

WHC/(mL/g) 2.0040.00° 2494000° 3.0940.04° 31940097  6.4940.04°

ES/% 63.5444.88% 525842.80° 10.15#4.09° 685740.54" 54862170

EA/% 51.1441.32% 48.24#1.43" 39.342198° 54.7940.75% 54.00+.19°

FA/% 40.0040.00° 33.332.89° 16.6742.89° 37.33#.53" 37.674252°

MGC/(g/100mL) ~ 20.0020.00* 13.33#.15° 17.33+.15° 13.33#.15° 10.674.15"

E: BRI —ATRARE RRFE (a~d) WMERTEA REMRZF, p<0.05 (n=3); *RFANZ,
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Fig.3 Foaming capacities and emulsifying activities of four protein
samples and SPI
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