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Functional properties of Sacha Inchi protein
ZHANG Xuechun, TIAN Jing, WANG Zhenxing,

FAN Fangyu, LIU Yun, KAN Huan
(College of Light Industry and Food Science, Southwest Forestry University, Kunming 650224, China)

Abstract ; Sacha Inchi protein was extracted from Sacha Inchi cake by alkali extraction and acid precipita-
tion, and the influences of pH, temperature, NaCl concentration and sucrose concentration on functional
properties of Sacha Inchi protein were studied. The results showed that the solubility, emulsifying ability
and foamability of Sacha Inchi protein were minimum at pH 5. The solubility, water holding capacity and
oil holding capacity of Sacha Inchi protein increased firstly then decreased with temperature rising. When
proper NaCl was added, the solubility, emulsifying ability and foamability of Sacha Inchi protein
increased. When proper sucrose was added, the foamability of Sacha Inchi protein decreased, while the
emulsifying ability of Sacha Inchi protein increased. Functional property of Sacha Inchi protein were
affected by pH, temperature, NaCl concentration and sucrose concentration, and Sacha Inchi protein
products with fine functional properties could be obtained by changing these conditions.

Key words: Sacha Inchi; protein; functional property; pH; temperature

SRR (Sacha Inchi) LA BV EDfINE/E (R
SR, AR BREA Y, AR SE M B XA T
SRR AP SR A RS Rk 30% , IR
TR 45% , 2 — 0 R B Rk ) R R BE

Wi B HE:2017 - 06 —30; & B H#3:2017 — 11 20

EEWE /i B RF RS GEOR E K 5 S8 0 5 i
4> (SKLF — KF —201403 ) ; &5 220 75 & L 15 (514006110 )
EE B KT A (1981) , 2, PRI, 4, B2 5 ] S R AR
77 54 FF % F F ( E-mail ) xuechun_zhang@ 163. com

BEEE: LR, P35 01, il £ (E-mail ) wangzhenxing
food@ 163. com,,

U 2013 AF S e SR 28 T2 A AL v Dy 37 22 i Dkt
FRSE R 2 T 2o g (8 PSRN £
SEHILIX

PR AR 56 7 SR B A 32 A T T R Y
W I L 43 B A S A S (B g S T SR
CatElR B S R E R E B, T SR
RE A MR T GEIE PRSI RENE BRI
B SRRV T S R 1 B R
FRE SRR X HAEA 753 s Sathe % B9y
T RBER ORI TEER AR > B ol G IR i R
SMAETE, AR CSE R E A RN R . A
HIF5E LA SCRESR DR D SR, SR FH Bl $5E R 1L a2k 1l 5 S T



36 CHINA OILS AND FATS

2018 Vol. 43 No. 3

B BFFTIRE pH  NaCl ¥ B | FRERH Ik B %o 25 7k
READIREME TR R, DU R 6 R R LB
Tl R — 2 25, O B R BRI B T
KA IR B

1 #R5FE

1.1 E3a#

FHERDE, B PSR YH BN A LR IR A PR
osal ARl — RGN, T . AR R A
B ERIR BEIR SN R A AN R ER R R,
B st

DHG - 9140A 7 H #4158 X T 45 46 , UNIC-
RYO MC % % T4 4L, BT224S #1 f1 7 K, UV -
2450 RUEEAR 436G RE T, HH - 2 A58 i 46 I 7K i
y,5417TR 5 E B R ELOHL, D - 160 T4y
F53 Lo
1.2 ok
12,1 e UR 32 2 o5 il

FHIE 7 & 5 19 22 2 2% GB 5009. 6—2016; 7K
Sy E 2% GB 5009. 3—2016 5 #2114 it &
HIE S % GB 5009. 5—2016 ; K 2F 4 75 5 (1) ]
ES5% GB 5009. 88—2014,

1.2.2 SEREREAHIS

FERYFZ 50 C T 5 R, i 60 Hifi, &4
kNG IS , ORI LG 1230 I A ZE18K , LA AL
SR pH 2 9.5, F 70°CHEH 2 h J7,5 000 r/min
20 20 min, 3R A TJ2UUE, LR AR pH 2
5,5 000 r/min B5.0> 20 min F 2 FIE W, TTIE &K
Ve A AT E R
1.2.3 SR s B2 0l o

PR I H Y 1 mg/mL B, & iR I
1 h J5,5000 r/min B.0> 15 min, 5% LK E &2
FE LIS R, T S R R O R
JELOT L 0 00 5 S R AR A AE SRR L pH A
NaCl ¥ B W R

1.2.4 SRR KM R &
TRIDETIA2 ¢ SBEARE 16 mL K, i
5% 2 min, 4351 F 20,30 .40 .50 .60 .70 °C FiI 80 C {475
30 min /5,2 000 t/min B0 30 min, /NUyER FIETR,
PREB DT, T SRR Ak
1.2.5 SRR B E I p i &
TEOEPMA2 ¢ XEREAM 12 mL K&
W, EHAEL 1 min, 4351 F 20.30.,40 .50 .60 .70 °C
180 C A4 30 min Ji5, 2 000 r/min &0 30 min, />
DR FEHR R EEOCER R, TR R E
EESRTT A
1.2.6  EHEAE A FLAE S LR & P r il &
SR ECH] A 1 mg/mL V59, 4 A+
1 h J5, B30 mL, AR 23 10 mL, 538 3 ] AL
RIS , S RPAIEFRE S0 L L 0. 19% SDS ¥ i i B
500 %, 1845 T 500 nm ZEIE W SGE (4, ) , 10 min
Jeil E OGAE (A ) o TR SE B R 8 B FLAL
(EAD FLALREE (ESD ™ 343 5190 S R 2R
FITEANA] pH NaCl ¥ B2 FFERRU L T 1) EAT F ESI,
1.2.7 S AR R I S AR RS e T iyl o
B SBERE ECH 2 1 mg/mL Y59, 28R BEHE
1 h J5,H¢ 20 mL F 10 000 r/min 43HL 1 min, U] € &
AR AR, FF 0 60 min I R 2 P VA VA L
AR R SE R R R B R ME (FC) AN IR &t
(FS)M o IF43 00 5 e 4R 1 A8 AR IELEE pHL
NaCl ¥ BE FIREMEWR E R 1 FC 1 FS,
2 FR5WR
2.1 EBERB EZERS
20 5E , SE R PR K 73 & i 10. 0% , KLZF 2
T4 9% MRS R 15.9% MEB RS &
49. 7% , LHRDF P F S B . SR IR T
A I SRR L B B B 88.9% , AT
FHT e R 2 P Re I s 1
2.2 EBREONEME(LAL)

70 80
65 A 70+ B
5 Loor
o S 50f
B 50t =
¥ 45t & 407
a0t 30
35F 20
30 10F
25 1 1 1 1 1 1 J 0
10 20 30 40 50 60 70 80 1
T JE/°C

1 1 1 1 1 1 1 1 ] 20 L 1 1 1 J
2 3 4 5 6 7 8 9 10 0 0.5 1.0 1.5 2.0 2.5

pH NaCl¥#¢ %/(mol/L)

B 1 RE.pH.NaCliREXERRERBRBERNZIT

TP LA Al A0, Bt 3 A9 T e, SRR R 1 1Y
VA B2 T4 R, A TRLEE 60 °C B ik 3 B K, B Ui
JEE (T i B T SRR 2 AP AR S T k. X R

e DR A L EE PR T o (o SRR A A KRR P A 4
JEIT, /KB A 5 2 i, o 2 1 o A 7 e JEE 3K
MR TE R 2 60 °C L E, i T il T BUE B UL



2018 4 55 43 15 55 3 1] T

i 37

PE, B PR TUNE , (H AR 2 T R

HI [ 1B A1, SE R R 2 5 pH 19K R
VIR Y pH H2R SRS (pH S BiFE) B, SRR
Bl AT VAR de/0N, 2 pHL I B A L
I (pH <3 8¢ pH >8) , i T8 FH 52 4 18 fraly H oy 3
T w28 R A 1 R R R ORI
ST AR A R SR PR BR DTS R I

i & 1C A1, bt NaCl ye BEfO 3G, 25 SR 2R
P T fife BE S B 15 K, 78 NaCl YR FEH 1 mol/L I3
VA i BE 3R B 5 K, U IR BE 19 NaCl X e SR
A EREVER MY NaCl YR FER S8 K (> 1 mol/L) ,
BT ERHTVE R S8 e SR 21 1 B A B S 0B N R 3
2.3 EBRREONFREFFEHE(LA?2)

HH & 2 RN, 58 Je R AR A ARr /K M A TR B2 1) T
TG K, 7E 70 °C B 85 K, 3% AT e 2 IRy Bl 2 1 B
(7t s, 2 BT 3 R T, AR SR K R A £
SR A EAE R Hg i, R R K B3GR 124

26 1
24+ A J
22+ 19
2620+ E
‘2 18} 170 E
S 16f E
5 14 13
12+ e ES] E
10+ -4 EAI R /
81 2 3 4 5 6 7 8 9 1(%0 ) 0.5

IRETH B e, A e AR P AR RSE, 5
HUGKMEARESIT B IR AT , e
SRR BRI S e R N i 7 S0 °C i
IRF R, 3 AT B D i B2 365 8 Tyl i 2 1 o
Oy AR, Sl i /N A B AR ik
SR T IR I G O T PO R ARG L R S K
SEARMSS SRR

1.5¢
- KM
| & FHh

1-1 1 1 1 1 1 1 1 0.
10 20 30 40 50 60 70 80 90
R/ C
B2 BENERREQFKEMERENI G

2.4 EBERFOGIIEEIAEATHE(ILE3)

ESI/min
EAIl(m’/g)

-®- ESI
& EAI

pH

NaClif i£/(mol/L)

1.0

05
HEBHVR B2/ (mol/L)

1.0 1.5 0

B3 pH.NaCliREFMEHERENERREQANERENZIT

HI I 3A Rl 0, 518 1B AL, SERRE B Ry FL AL
P KRR E HETE pH 5 B /)N, 3X 0] BB R Ok 76 45
iR BRI (pH 5 ) SE SR &R B v i B2 e/, 2 5 3L
ARy R A AT 5 e SR A 1 A LA P A
FUARE P dme /), T B 46 v AU SE ISR 2 Y 2L AL
PERIFLACES E PEAH R AT

Hi 1 3B I A1, B NaCl 9 R3S R, e R 1R
H LA PE RN LA AR e Ve S 1S RS /N, 2
NaCl ¥¢JE 5 0. 2 mol/L W} F Ak % K, NaCl ¥k &k
0.5 mol/L I FL Ak e Pt K, X Al g2 I N 8RS
O AT B R S R A OISR Y
FLAGTE FFLARSE P3G 58 | 2ok 75 1% 15— 58 DU Pl 3
BrPER (S HFLA R FL AR PRI

Hi [ 3C Al J, v B B BERE (0. 2 mol/L) w] fiff
5 e R AR I I LA P AN LA RS E PRI A 1 O T v vk
JIE T REAE ) 25 BRI SR R SR 2 A LA M X AT B A
Shy 3 AR RERE AT OO AR AR, HAE R B R
T 8 — 20472, BELAS 2 1 5T A SR 4R, DT 2 H:
FLAGHE T 24 e B A it , 5 2 1 o e 2
BUKA T, SEFULIER T,

2.5 EBREFawRAREEAZEE(LAL)

HH L 4A A] N, 36 ik 2R AR Y R Y6 1 B R R
(30 CRRAN) BT i o, 2416 B2 Ry 70 °C i T4
SE L TR RS & PEIAE 50 °C B35 3 5 K, 3% i) BB 2 1
TRBE T, (v W b m I A B R
HoE L RE ) W AL TN PR

i &1 4B AT, S5 & 1B AR, 26 M R R e v ik
5 pH YRR EV R LE pH 5 i Fie/ ]y, I8 25 55 L A
B A R 6L P R, ELAE A58 A B R P R 58 ) vt
Bhf, X AT RS R A A AR e R R 2 5
IR B, PRI > 2 JB 174 95 Mk B35 2 G Ik A6 1 1Y)
RN IN G N

B &1 4C AT, B NaCl R B2 (938 fin, 56 e SR 2R
F RS TR T 22 S RS N a3 76 0. 2 mol/LL i)
KB ER, T IR AR E PR B & NaCl ¥k B2 i 35 K
T, 5 NaCl X 56 g R 8 L FLAPERE 152 AL

& 4D ], Rl 5 R RE R B B G i, 98k SR AR
F A M 5 T R R 3 TR TR RS e M S 3 R )
S AT AR R SRy TR A I A 9 8 1) 85 B 4 K, 2R

FSUE IR T T e LRI , DT 3 WO i TR 1) e



38 CHINA OILS AND FATS

2018 Vol. 43 No. 3

TR, T3 —T5 1T, ROk JEE 1A 4 KA T v K ) M

36
32
28
8
O 24
I,
20;:
16
1 1 1 1 1 0
1030 40 350 60 70 s0
T BE/°C
25.0 100
22.5 90
20.0 80
<175 70 o
3 15.0 60 5
12,5 50 =
10.0 40
7.5 30
5.0 : : 0
0 0.5 1.0 1.5 2.0
NaCl ¥ #/(mol/L)

& 4

3 &

24 pH 738 e R A 1 A5 A s BRI I, G R
FUALTEREFIEC I P R/, T IZE B 55 H I, S SR 2R
FT A V8 A 32 LAk 1 B RS 9 R A U 2 R R
50 ~70 CH, 2R B A AR /K M ke v 1
B 3 RSN NaCl Al it SE e R 48 IR A2 3L
A PEREFES I MERE ; 1 AN IR AT GG SE R EE
MFLACPERE, Al E a8 I B2 L pH, B3 NaCl A1
WEET-Be, -5 RPN TR BT i SE R A 1™ o
S 3Lk
[1] GUTIERREZ L F, ROSADA L M, JIMENEZ A. Chemical

composition of Sacha Inchi ( Plukenetia volubilis L. ) seeds
and characteristics of their lipid fraction[ J]. Grasas Acei-
tes, 2011,62(1) .76 —83.
(2] #h 4. FRARAIRMEY) 2k Or Bt (],
[EHg , 2011,36(10) :1 -6.
[3] #5364, Wi, RN, &5 AASHREY 2 ilifh 75
FPMERIPEI (], TR, 2011,33(2) ;193 - 195.
[4] SATHE S K, HAMAKER B R, SZE -TAO K W C, et al.
Isolation, purification, and biochemical characterization of
a novel water soluble protein from Inca Peanut ( Plukenetia
volubilis 1.. ) [J]. J Agric Food Chem, 2002,50 (17):
4906 —4908.
SATHE S K, KSHIRSAGAR H H, SHARMA G M. Solu-

bilization, fractionation, and electrophoretic characteriza-

[5

(-

tion of Inca peanut ( Plukenetia volubilis 1.. ) proteins[]J].
Plant Food Hum Nutr, 2012 ,67(3) :247 —255.

[6] PEYRANO F, SPERONI F, AVANZA M V. Physicochem-
ical and functional properties of cowpea protein isolates

treated with temperature or high hydrostatic pressure[ J ].

P AR A LA R

501 1100
B
40t * s 190
- FC 180
® 30r 2
S 170 &
=~ 20+t =
160
10F 150
01 2 3 4 5 6 7 8 9 1610
pH

10.0 : :
0 0.5 1.0 1.5 2.0

HEWHE E/(mol/L)

im B pH NaCl iR EFIEHE K B X R E QR iasEr=Im

Innov Food Sci Emerg, 2016,33.38 —46.

HEE, BRI, AHTE. IR pH XTIk D RE T
JREE BT ]. HIERE, 2016,41(6) :28 -31.
ACOSTA - DOMINGUEZ L., HERNANDEZ - SENCHEZ
H, GUTIERREZ - LOPEZ G F, et al. Modification of the
soy protein isolate surface at nanometric scale and its effect

J Food Eng, 2016,

(7]

(8]

on physicochemical properties [ J ].
168.105 - 112.

[9] SHEN X, FANG T Q, GAO F, et al. Effects of ultrasound
treatment on physicochemical and emulsifying properties of
whey proteins pre — and post — thermal aggregation [ ]J].
Food Hydrocoll, 2017,63 :668 — 676.

[10] CANO — MEDINA A, JIMENEZ — ISLAS H, DEN-
DOOVEN L, et al. Emulsifying and foaming capacity and
emulsion and foam stability of sesame protein concentrates
[J]. Food Res Int, 2011,44(3) .684 —692.

[11] @dR, R, R, . & CE B m ek
[J]. iRk, 2013,34(7) .70 - 75.

[12] EJ7, X, LD R A m D RERsEIrsR 1]
Bk, 2010,31(11) .81 - 86.

(13 ] /N, XK. fike o B A A S RERFIEDFFE[T].
i E g, 2015,40(1) .27 -30.

(14 ] RIEH. STRPPRIE E B 23 88 32 O D e L
FELD]. EK: PYRIRY, 2008.

[15] SHp®= HAe. #RoMEA SR B A8 25 1 AR 00 114 S B R 1
B HPUAMTEPERFTE LD ] FER R A S AR
2, 2015.

[16] 24k, k5, AeZhel, % WX TREEED
EWEPER T[T ], i Tl RHE, 2010,31(2)
86 - 88.



