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Abstract ;In order to obtain macadamia nut protein powder with high purity, single factor and orthogonal
experiments were used to determine the optimal conditions for purification of macadamia nut protein
powder by glucoamylase with low purity macadamia nut protein powder as material. Pilot production
( macadamia nut kernel—pressing—crushing—defatted macadamia nut cake powder—adding water and
grinding—alkaline solution and acid precipitation—enzymatic hydrolysis purification—spray drying—
purified protein powder ) was practiced under the optimal process conditions. The solubility,
emulsification, water — holding and oil — absorption capacities of the purified protein powder were
determined, and the amino acid composition and content of the protein powder before and after
purification were compared. The results showed that the optimal purification conditions for macadamia nut

protein were as follows: enzyme dosage 100 U/g, enzyme hydrolysis temperature 55°C, enzyme

hydrolysis time 90 min, and material — liquid ratio
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1: 8. Under the optimal conditions, the pilot

production showed that the protein content of the
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the emulsification was the lowest, the water — holding and oil - absorption capacities reached the

maximum value at 60 °C. The amino acid composition of the purified protein powder was rich in 7

essential amino acids, and the total amino acid amount was 65. 17 g/100 g, which was higher than that of

the pre — purification. In conclusion, the purified protein powder of macadamia nut has good quality and

functional properties.

Key words : macadamia nut; protein powder; glucoamylase; production practice; functional property

PRI 138 SR ] T B P AR AR Ak 2 — , B vl
TR T, AR B SRR > o
R SR o B T b 25% R B R AL I
SRS BRI P B A (63, 18% )
BRE M (14.58% ) ([ (14.95% ) 5 & H
(7.29% ) 48, , 2B BR UL 5 125 ) 48 1 8L 18 2R 2K
FM TR S il 65.46% |, 4l BE AR, RN iE A
FHF 8 b ST EE O RS TR L, R e Ak FL A 7 4l
b,

FEEL I R A VI 2T A ik
it gk i, EL o AR O T R R R P ] v
SEARE A AL AR A A T A )12
B HAT LB T R E A kR
A MR EAT EBERAEA SEAmM it
s A, IR BORS TR Y Al Ak R R N S
2608 SR DAL Rl AL R b 23 25 2R 1, 3R P 4l v gk
94.37% ,FFUEW T ML BRI A5 2 AR Bk 40 2 2R
PR TRl s A 1 45 SR D AL i o A 0k 23 5 2R
FIFEAT T 4k, ARl Ak 25 i i 0. 4% RHK
Ft 1:40 \pH 4.5 [ ff i B 53 °C (B[] 129 min,
TEMAAAE PR AR SRR R 2 94. 48% s iy 4
R WS AL B AL SE e R B 1, 7= Al ik 90%

AR TR TV AR X R 0 L 2 2 (R A
Ak, 38 328 R R 2R 6 I 5 I A e R 2lifk T2
FAF IS G B A ARAIARL TREAF 5T o0 ST 1)
ARAR AL A ) 4 P A e 2, X R R IR A B
MR AL T A d 7 AR = s gk, DAY

TYH IR AR

SRR R R RS TR N TR R AR S
1 #R5hH%
1.1 X3eAH
PRI 1 R PR (R R R 2 R A
MG FRAT B R DF (B 1 & 26. 40% ) L0830
(pH 10.0) \FRUL(pH 5.0) W% THe/E " 3515 (&K
FIR N 64.37% ) ), 25 F 8 ARAS R TR R A BT
g L (BFTS ) 20 77 U/g) et A sl .
UDK - 159 4 { gl [ e B, &KF] VELP 24
A);6YY —280 4 {2l FE MM AL, L AR Ut 7K FH AR AL
WA BRZA 7] 540 kg/d B UMY AR 4R, 25 B AR AT
BHLFEEORWT S 05 A300 Z EE/R A 2 43 Hr A%, 18
] 2 BRIFR A ) s LGJ — 100F EL2s5 ¥ VR THRAIL, Jb ot
AR AR DB R R A IR A H

1.2 XE7*k
1201 NI ok i alifb i i

BL10 g WPH RS Ry, e FR— B L )
A —E K R A4, IR A W pH &
5.0, WIn— & WAL RS, 76— E TR —
Bsf ], A% 56 B 5 it K B (90 °C, 15 min ) , 5 000
r/min [ #5020 min, RSB, #3T pH 2 7.0,
FLAS BTG AT A b B K o
1.2.2 RPN IR Fof AR 72 S B T 2 e

TR 1 SR B A o A v A 7 R R el i
V& R R UTHE (A | EPXBS Ol R AR L
FE¥ ML, B ARG W HLE AR, 'l
40 kg/d, TZERABRME 1 fim,

| e [ e | x|
f

| e 25 mwoen || omen o men | ome oe—
|

| HHUR }—»

Wi |

|
| mesene |— mo o Wt [ meomn [ mo | i |

| Kk ik

w || wE T ] pamen |

1 BHEREAMPREFSLRTIZRE



66 CHINA OILS AND FATS

2024 Vol. 49 No. 8

1.2.3  EEAEE

2% GB 5009. 5—2016( 2 il % 4= [E K AnifE &
A AR RN E ), SR 4x A SR E S E
WA, P E AR RO A ik
PR A R POR (X)) K (D) 38, &
PR (X)) #IE(2) 5

X, =m,C,/(m,C,) x100% (1)

X, =m;/m, x100% (2)

Kb Aaifb BB R, ¢; €, ok H
For b AR 5 5 my R RN U R B DR R AR 65
Cy IR S D 2 1 B
1.2.4  ZHRERFIERIIE

ST IR 7 0 W SR 44k R R
TEANTR] pH 26 1F N A A P A LA A RO [R] it B2

78.01

& 75.0F
i
2720}
o

¥ 69,04

66.0

JnfE/(U/g)
78.0

B
27401

#Hopol

<

70.0 . . . . )
30 60 90 120 150 180

T ESF ] /min

25 50 75 100 125 150

AT B FRE AP R S A 7 0
1.2.5  GAFERRAL AN S B 2 I 52

A GB 5009. 124—2016 ¢ £ 5 22 4 [ 5 5 1
T TP IR I 5 ) SR W2 2 30 70 Hr 3G &
Al AT RN U SR AR R A SRR A B S i
1.2.6 Hdmaba

A3 HIR A Excel F1 SPSS #5441 47 0 8 Ab B 1
2K,
2 Z#ER55H
2.1 M BEREZEGHENTE LR LRXE

Fie 1.2, 1 J59 R B R 220000 2 4 it ot il
f R BE TR [R] OBRAEL 4 A BRI IR R A
SEPERSE I, 25 R A 2 R

45 50 55 60 65 70
ik 3L JEE/ °C.

1:2 1:4 1:6 1:8 1:10 1:12
B T

T - FERH AR 25 RN L 1:6 (B IR ] 60 min BRI 55 °C R 100 U/gs ARNG TR R BA BETEXESR (p <

0.05)

2 nBSE . EBRRIE AT | B AT 18) RO A ifk b 3o RN 1B SRR B Al FE Y #20E

H P 2 TR0« B A A, SR U R
AR AT i, 2R 100 U/g i), 25 4
BemE T V-52 25 SRR AE 7 AR, S IR e
100 U/ g; Bl AL 45 ~ 65 C I, I R 2R
4f 7 5L R Y T, 7R 55 °C I IR B B R E, Rtk
G IR R AR T B2 D 55 °C. 5 Wit Tk P ) ) A
PR SR A2 e ETHE T RE TEREA# 90 min 1]
IR B A5 AR, PRI e FB I 3 ot 1 8] g 90 miim 5 5
BHE LR I80 ]S , RN R B A0 BTSN, 2R
Feik®) 1:6 Jo , 85 Al B Rt T 7 2%, ORI LL i
i 128 5, 8 AR T R, DR 328 JBCA 385 R L h
1:6,

2.2 RNBEREGHEN T IEKE
FERRZR A Y FE Al b SO (A) (B
MEE(B) (I (C) JBHE L (D) AE R, L
WAL A5 hR, BT Ly (3) I =K FIE
A, MEAL IR SRR o alifb T2 IEACiAsm
IR 57K I3 1, IEASIR IR T S 25 R L3k 2,
F1 EXRBWERSKE

AJnEgE/ B EgEE CEGARTE]/

N3 o Dk Vi
K (U/g) S /C in B L
1 50 50 60 1:4
2 75 55 90 1:6
3 100 60 120 1:8




2024 4F 5549 % 5 8

S A EC!

i 67

®2 EXHERITRER

s A B C D EH4E/ %
1 1 1 1 1 70.26
2 1 2 2 2 73.86
3 1 3 3 3 73.93
4 2 1 2 3 72.14
5 2 2 3 1 73.56
6 2 3 1 2 72.58
7 3 1 3 2 72.65
8 3 2 1 3 75.34
9 3 3 2 1 74.68
k, 72.68 71.68 72.73 72.83
k, 72.76  74.25 73.56 73.03
ky 74.22  73.73 73.38 73.80
R 1.54 2.57 0.83 0.97

Hi 28 2 AT, 4 A PR G R SR B Al R
el i) FEUUBF 24 B > A > D > C, BRI B2 > Tt
> RNREL > BEAFET R . RN M Al
L5 R ASB,C, D, BN & 100 U/g | B B2
55 °C B fF S ] 90 min BHE L 1:8,

2.3 M BREG A TIRAE T ERK

K HIE SIS e fF: T 24 b A TN IR 2R 2
Fyatifl A 7 SE e BRI

(1) ARG DER il 25 o g U SR ) 4 A 3l
FEMSIHLEE T (3,48 MPa,4 h) ,PF4 77 RE
FTE UG I 250 wm (60 H ) i, ARAFIAS DK o

(2) fim 7K 5 - 4% 30 kg AR DF# A 29k
100.0

80.0
60.0
40.0F

4

20.0

R %

0 1 1 1
3.0 5.0 7.0 9.0 11.0 13.0
pH
4.2
— 3.8}t
o0
e
£ 34
%
*3.01
<
2.6 1 1 1 1 J
30 40 50 60 70 80
W C
&3

FTPEL 3 ] R R I SR R A Y 3 i EE B pH
(91 S T IR THi  AE S5 LA pH 5. 07 I i i
fi/ N FESF LS pH 5. 0 I, SR R SR AR Ry FLALE
BRI, TEBRE A5 T HFLACYEIE N, 5 9 i A A L

A 30 L ORI HEFE , % 2 IR BB 2R 17 B
*2~3 W,

(3) Wi v B2 7 - % 28 kw16 28 s E b, Im A
270 L #0K,60 r/min Fii £ I i 2 45 °C, 38 pH 2
10. 0, i 60 min, ZE A BMEES.OHLZ25 , AR AT
TR 2 M, 26 OV 2 A R DO E (i #A &=
45°C) & pH £ 5.0, BRYT 30 min, & A FMEZ O AL
3 T AH 2 1 R A 1K 2 i e

(4) B atife : T LR iE pH 5 ERIT pH
FHIE , SRR UTRAT B (1 B IR 5 L2 64T Bl 4l Ak T
oo FORRBEL 1:8 I AZKIK,60 r/min $iEHEH: i #4
% 55°C, I8 pH & 5.0, m A 15 g W4k i
(100 U/g) , fif# 90 min J& , 55 A BMERE DAL B,
[P P 2 1 6 R i 6 K PR, Kk 3 ~4 IR

(5) W25 T4 A= ETEY) 25% IMAFOK , FEA R
FEXIFAL BT 3 Uk, P98 A MG 55 T M 35 AT T4
(E R 170 ~ 190 °C, H KR 70 ~859C) , 3k4%
WY RSP B R

A 7 S h AL SR B, N U R 4 e A
Fh 32.56% , 5 IR CE R 94. 81% , FR 4
1 76. 87% .
2.4 GRRRR QBT R IE

TRYN R A0 2 Ry VA A B LA Rkt
FR I An & 3 F s o

20.0

18.0

FLALE %
>

30 40 50 60 70 80
W/

M U2 SRR B M A AR R VELA M K IR

FARML, 25V BUHNER, DERH 2R 1k T T
HF Ay (B8 Bk i FLAEE £ 2 5 E T
(1935 7K ST A4 B UAR D 5 U RS B A
KPR B R EE Y T ST e, £ 60 °C K 1 A 3]



68 CHINA OILS AND FATS

2024 Vol. 49 No. 8

KA, #8560 °C B 47 K PEREAIG, 36 2 R A ik B 3k
T PR AR 1 AR, S BOOK RE 7728 55 5 B R 1Y
T, WY SR AR Ry 09 W M S T S AR, T
60 °C B 35 3 e KAH
2.5 R R K GH AR R

SEALHT SN R R P W BRI S & i
W33,

®3 ARIEERMNEREAHN

SEBRABEEE 2/100 g
AR afifb i aifb )5
A Glu 11.60 13.84
KA R Arg 7.83 8.04
KERWR Asp 5.50 5.92
TLABR Leu” 4.54 5.24
H4& ik Gly 3.25 3.76
Ji %8R Tyr 3.32 3.66
i 1R Val 2.89 3.34
HAR Ala 2.66 3.16
22 Z R Ser 2.59 2.86
S AR Phe” 2.25 2.74
SR Tle” 2.29 2.68
J R Thr* 2.15 2.48
TR Lys 2.30 2.30
& AR Pro 1.99 2.14
H AR His 1.37 1.52
HE R Met* 1.05 1.49
it 57.58 65.17

T * RN T IR

FH 2% 3 ], Al Ak e RO U SRR R TR
R 65.17 g/100 g, & A 7 i AR 2 B R (6
GIRAIM ) , o7 AR % 1 20. 27 g/100 g, Gfk
BIm AR . BRI Al AR Ry 2T LR
o — PR 2 R O AR 2R, o — BIR ] 2 L R it
AR WMBRAEAH P S ER TS5 ¢/100 g
) ZIEBRA 4 B, B Glu, Arg, Asp F1 Leu, Glu {5 &
ik 13.84 ¢/100 g Glu Arg Asp S5 HABERITHIA
TEETE
34 i

AR5 2R FH o DR 2350 R 1 A e A 15 2 A
ATt 0 A N 1 SR A 1 B A F T 28 R S i
100 U/g Bl B2 55 °C (B A s (] 90 min OBHA LE
1:8, ZE AR ST A 2R 77 S I, TR B T 1 R
RO B aifbE A Rk T2, il & maifk & A
KRl 76. 87% , HE 115 %0 32.56% , i

FUTEREURE N 94.81% , H A S RAI L+ 5, B R

L s R RE R

S 3Rk

(1] BEEREE, Fast, WDBL, 55 [N SR ™ b MOl bk
)], el B, 2015, 38(3) . 12 -16,19.

(2] ERKHR, BRI, TR, S5 JRYNRRAP R 15
B M S [T ] E R A 4, 2021, 36
(2): 150 - 154.

[3] TIWARI U P, JHA R. Nutrients, amino acid, fatty acid
and non - starch polysaccharide profile and in witro
digestibility of macadamia nut cake in swine[ J]. Anim Sci

J, 2017, 88(8): 1093 - 1099.

(4] BANZE, APz, TR, S PRI E SR E
SREIERABITFH L], 'l Tl RHE, 2012, 33(9) .
421 -423.

(5] SBRIZE, B3/, DX, 55 W AN B Rom i
FBAR L AU S LA A S TR PR [T ). Fr iy
B, 2017, 38(18) : 266 —271.

(6] M3CHE, KA, XIBE, S5 AFRIE B B RO 5
PRMBITE LT ], 25280, 2020, 55(11) .
861 - 866.

(7] 03, Wethae, Woohs, &5 EE RS ATk
WEgEERLI]. JTMNMET, 2015, 43(17): 12 -13,27.

(8] milr, ZfEMt, BRir, 55 B s EAH & 20
R INBERFELT]. PG, 2022, 47(8) : 34 -39.

(9] s, T, B, 55, BHbMEPRRAE T 20
RIS REPE U B [T ], & Tl BR4, 2023, 44
(2): 241 -252.

[10] AR%, fIAF, JUAFA, 45 KBEE Al aife T2
MIBEELT]. AOWALRK, 2013(3) : 32 -36.

CI1] PR, g, Tk, 5. WiACRRalferrr o s e
TEFET]. & Tk, 2016, 37(9): 75 -79.
[12] 2T, gkag, XIHEJE, 55 B P Rl B BiRs FR ULk 2 B
ERREAW T ZUELI]. WE S5umiE, 2018, 31

(5): 66 -170.

[13] Rk, I, sk, 55 AZpkor & w1 4h
W5 REm 2 [T ], [l iR, 2022, 47 (6):
85 -9I.

[14] £, XA EAFRFACTERT TSR] e
T, 2017, 42(1): 39 -43.

[15] SHENG J, YANG X, CHEN J, et al. Antioxidative
effects and mechanism study of bioactive peptides from
defatted walnut ( Juglans regia L. ) meal hydrolysate[ J].
J Agric Food Chem, 2019, 67(12) : 3305 -3312.



