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Abstract: Macadamia nut polypeptides was prepared by the alkali protease hydrolysis. Eight constituents (MNP-1, MNP-2,
MNP-3, MNP-4, MNP-5, MNP-6, MNP-7, MNP-8) were obtained by dialysis technology, its peptides contents, amino acid
compositions and antibacterial activities were analyzed. Results showed that the quality proportions and amino acid
compositions of different molecular weight Macadamia nut polypeptides were different. Macadamia nut polypeptide MNP-
8 had the highest proportions, which was 25.09%, its alanine, valine, leucine, proline and total hydrophobic amino acids
related to antimicrobial activity had the hightest proportion, which were 3.38%, 2.42%, 4.67%, 4.39% and 26.92%,
respectively. The polypeptide MNP-6 had the higher proportions, which was 18.52%, and was no significant difference with
the polypeptide MNP-4 (P>0.05), its lysinerelated to antimicrobial activity had the hightest proportion, which was 6.03%.
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The antibacterial activities of different molecular weight Macadamia nut polypeptides were also different, which had the

better antibacterial activities on the Staphylococcus aureuss, Salmonella typhimurium, Escherichia coli and Pseudomonas

aeruginosa, and the worse antibacterial activities on the Candida albicans and Aspergillus niger.Macadamia nut

polypeptide MNP-8 had the best antibacterial activities on the Staphylococcus aureuss, Salmonella typhimurium,

Escherichia coli, Pseudomonas aeruginosa and Candida albicans, its diameter of bacteriostatic zones were 15.92, 14.67,
13.70, 16.98, respectively, and 12.47 mm at a concentration of 4 mg/mL, and the MIC were 4.0, 5.0, 4.5, 3.5 and 18.0

mg/mL, respectively.The antibacterial activities of different molecular weight Macadamia nut polypeptides were closely

related to their molecular weigh tand amino acid compositions.This study provided the references for the development and

utilization of the antibacterial activities of Macadamia nut polypeptides.
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Fig.1 Quality proportions of Macadamia nut polypeptides
different with different molecular weight

H: PR R 2Z R BE(P<0.05) .

2.2 AR FERMNRRZRETEERLER
HAPUBREAE 0 ARSE— 2 45+ ELESAR L, N it
T A IR ARG R A5 BH B T AU SR, C e TN
R . SR | 5o B IR GARM LR, v ]S 430
B AR, 78 g Pr B ML 2 5 0 e R i gk
e BT B AR B S IR, a1 aT g,
PNIRIEZ K MNP-8 & 45 S5Him/E A P2
iR . SNEIR S 2R o L 3 S T E 2 IR (P<0.05),
5y B A 3.38%. 2.42% 5 4.67%. £ ik MNP-8 5
MNP-3 [ I 51 2 kb i & 8 1 I & o b i
=, PG PR 22 2 (P>0.05), 5 £ ik MINP-0 &
HoAth 4y F 3 2 KPP 22 5 (P<0.05), Z Ik
MNP-8 4 fifi & 8 5 Eb oA 4.39%, LH 5 5 22 gk
MNP-8 & A5 1 #5112 o HEAH X 4 8, AT 2 ik
MNP-6, 52 Ik MNP-0 JC &2 #5122 553 (P>0.05), N
5.51%. SAIEMRAIB /KL IT B35 BT B G B 44
AN AV, BURBORR BB B P ER AR BTG R
Pt K P AR i i int T, R P S R  hiik
=7, Z IREIFN B I PR . IRV IR R 2 Ik MINP-8 119

] B



- 86 B Tk B 2021 4 4 H
T 1 RES TN R 2 KA SRR A (%)
Table 1 Amino acid composition of Macadamia nut polypeptides with different molecular weight (%)
AR MNP-0 MNP-1 MNP-2 MNP-3 MNP-4 MNP-5 MNP-6 MNP-7 MNP-8
PNRES 1 10.50£0.02°  7.72+0.02"  7.26£0.10'  10.09+0.00° 11.10+£0.06° 11.53+0.10° 10.22+0.07" 10.66+0.04°  11.76+0.02°
piX=1 2.82+0.00°  2.57+0.04°  2.69+0.07°  2.82+0.11  3.23+£0.06°  3.50+0.08" 1.18£0.04"  3.86+0.10  3.60+0.06"
27 R 3.68+0.12"  6.25+0.03*  5.65+0.07°  3.99+0.06°  4.24+0.12°  520+0.10°  3.54+0.08" = 4.80+0.06°  4.98+0.04°
AR 29.99+0.05%  32.35+0.03°  36.56+0.08" 36.38+0.12° 35.72+0.06° 32.09+0.01¢ 30.93+0.09°  30.44+0.02°  26.02+0.08"
HaEmR 5.01+0.05°  3.68+0.04¢  5.1120.06°  4.93+0.00°  5.65£0.02¢  6.10£0.00°  5.90£0.04°  5.62+0.02¢  5.79+0.06°
WER 2.08+0.00°  2.94+0.02°  1.88+0.00° 1.64+0.00°  1.11£0.01¢ 1.69+0.05"  2.10£0.08°  1.99+0.03%  3.38+0.04°
R 1.60£0.06°  3.68+0.07°  2.96+0.00°  2.35+0.12°  2.42+0.08°  1.69+0.06°  1.97+0.00°  1.64+0.00°  0.68+0.02°
7 1.93+£0.02°  0.74£0.04"  1.08+0.02"  1.17x0.01®  1.61£0.03"  1.81£0.02°  2.10£0.07°  2.34+0.00"  2.42+0.00°
RER 1.08+0.00°  2.21£0.04°  1.34£0.03¢  1.41£0.00°  0.40+0.012  0.34£0.00"  0.52£0.01"  0.35x0.01"  1.69+0.00
SRS ER 2.62£0.02°  1.10£0.00"  1.3440.05¢  1.64+£0.06°  1.51£0.02°  1.92+0.01°  2.36+0.04°  2.34£0.02°  3.07£0.00°
SREWR 3.71£0.04°  1.10£0.08  1.88+0.09"  2.35+0.02%8  2.72+0.00°  3.28+0.04°  3.80+0.02°  4.10+£0.00°  4.67+0.05
i 2R 5.41+0.04¢  4.04+0.06°  4.84+0.02°  4.23+0.00"  5.45+0.08"  5.76+0.01°  5.77+0.09°  6.32+0.00°  5.96+0.02"
HNER 23120.02¢  0.74£0.00"  1.34+£0.04"  1.17£0.02%8  1.92+£0.04°  2.37+0.05°  2.23+0.06°  2.81+0.03"  3.04+0.01°
HEm 2.02+0.07"  4.41£0.03*  3.23+0.04°  3.76£0.03°  2.52+0.03®  2.94+0.00"  3.41£0.02°  3.04+0.00° 1.9740.02
WA 5.5240.07°  3.68+0.05°  3.49+0.12°  4.23+0.08°  4.94+0.10°  4.97+0.08°  6.03:0.06°  5.5040.02°  5.51+0.01°
A 15.44+0.02°  18.75+0.11°  15.05+0.06° 13.38+0.06° 11.71+0.05" 11.86+0.127  14.55+0.04° 11.12+0.08¢  11.08+0.00¢
[IjiE=Ni7 429+0.00°  3.31+0.03"  4.03£0.02°  4.46+0.05°  3.9440.02°  2.82+0.06"  3.41£0.03°  3.04+0.08°  4.39+0.04°
RBUKMEEIERR  22.3540.02°  13.97+0.04°  16.40+0.05"  16.67£0.03¢  18.26+0.02"  19.66+0.04° 21.76+0.06° 22.95+0.04°  26.92+0.03"

TE: RN 5- B 22 57 .35 (P<0.05) .

BT KPR Z IR o Pe s, 5 Z2 K MNP-0 A HAh 53
T e 25 57 (P<0.05), 2 26.92%, FHik
SZ K MNP-7, 5 el 22.95%, 5 HAL > 71 22 )ik
TETE B3 ME22 5 (P<0.05), Z Ik MNP-1 5 HE Rk,
AR 13.97%. HH ULHEWT, PN IR IR 2 Ak MINP-8 119
NZR . W2 IR |« 552285 Il 2R S b/ K M 2 e
o Pt HORTRE EAT B m i B ve 1k o
23 RIS FERMNEBERZREHIEEM

FR S 2 AT, U IR SR Z K MNP-0 5 AR [H) 41
22 R 224X 40 PR D B B S B S AN TR P D B T
Hirp, Z K MNP-8 X & (R A ER B . U038V ]
[BNNE= NN 178l AW SN TS g | 8 N 0N SR = R b 7 N
IR I P A A, 3R BB AR S R 15.92 14.67
13.70. 16.98 5 12.47 mm, 52 Ik MNP-0 K HAth 43
FEZMATAE B ETE2E R (P<0.05); HI5 Z Kk MNP-
1 X SR p 2 0 100 R P e A, B R BB AR A i ol

8.60 5 7.83 mm, P 2 [0] JC i 35 1 25 57 (P>0.05) -
HIK, ZAK MNP-0 X4 (s 2R B . RAGIEVDT]
FCET . KRy IG5 U BR PRI B Vs P4y, J
BB EARST B 11.83, 11.25, 9.92 5 8.29 mm, 1
FBERZ K MNP-8 LLSMWFE & 5 Z Ik MNP-3 X
i £ A1 S TR A U0 R T A L, AR P LA A S R
11.58 5 10.31 mm, Wi Z [ JC 425 57 (P>0.05),
LT Bk 2 ik MNP-8 LLAN g A i s 2 Ik MNP-2 5
MNP-5 Xif 2L 5 410 Bl 6 P g, 300 o B LA 49 ) oy
6.45 5 6.32 mm, M Z [ JC g Pk 22 5 (P>0.05),
T BRZ K MNP-8 LAZMHRE S, . Hofth T Z K
FESL M B BORAHXT 3 22, 2 /I8 MNP-4 5 MNP-7 %
LR A BREE, Z2 K MNP-1 %] 5 FE V01T R,
ZJK MNP-2 X} K775 G, 22 Ik MNP-5 X} 4 4%
1R BN B, 22 Ik MNP-3. MNP-4 5 MNP-7 X% 5 iy
BTN . L3R 5HTr el 0, AR ESF 2

2 RS BN B IR 2 IR B i
Table 2 Antibacterial activities of Macadamia nutpolypeptides with different molecular weight
. JEE B A% (mm)

S ORI RAEW T T Kl e FE BB Y Tk F
MNP-0 11.83+0.61° 11.25+0.57° 9.92+0.96" 11.58+1.02° 8.29+0.18° 1.99+0.29¢
MNP-1 7.53+1.19 0.00+0.00" 6.08+0.06° 7.73+0.28¢ 5.75+0.12¢ 7.83+1.09°
MNP-2 6.67+0.38° 3.58+0.19" 0.00+0.00° 9.67+0.61° 6.58+0.18° 6.45+0.31°
MNP-3 10.08+0.79° 8.2540.48° 5.63+0.19° 10.31+0.40™ 5.7840.05¢ 0.00+0.00¢
MNP-4 0.00+0.00° 7.4240.19¢ 5.9240.51° 8.48+0.12¢ 7.1840.14° 0.00+0.00¢
MNP-5 8.83+1.00 7.08+0.60° 6.00+0.24° 0.00+0.00" 3.15+0.41" 6.32+0.23"
MNP-6 7.00+0.50° 6.17+0.15¢ 3.83+0.33¢ 8.03+0.00° 6.37+0.28° 4.70+0.22°
MNP-7 0.00+0.00¢ 7.9240.51¢ 6.03+0.88° 8.37+1.03 7.2040.33¢ 0.00+0.00¢
MNP-8 15.92+0.51° 14.67+0.15° 13.70+0.44° 16.98+0.68" 12.47+0.46" 8.60+0.22°

H: RPN AN R 25 5 .35 (P<0.05) o
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I R Z KB AR RIS, X TR S e THaE AR
W4T o . PUPH 2 JEMRZH Al S S5 AP ME S5 2 DA OC,
FCAT DA IR Py AR RS 38 375, PLAR A IELRE, FI
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100 kDa 5 FliAS[a] 43T 22 IR0 45, IF5E R 5+ &t
/NI Mr<5 kDa 22 IREH 43 4 85 (0 3 2 BR A A B
I PR BT s T I S0 ) AR K A BN AR
il £ 2 ik, Rk FH U8 £ R L 53 2 Mr>10 kDa,
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Sy IR IGAFBAFIYS T G R HA S eaVE R, X1
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K MINP-8 %o 4552 1 AT A1 P AR e R, PV R RSCR fe
45 Z2 Ak MNP-0 IR IR Z o Itk A SCiE—
2P AR PR BE (MIC) 7 T 5% .

24 GENRRZRERAERE (MIC)

2.4.1 ZJKk MNP-8 FeflE ik E(MIC) ik 3. % 4
T, PPN IR TR ZZ Ik MINP-8 XA~ [G] 25280 ey i A o 34
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AH S Y AR SRR BRI R, HE MIC R 3.5 mg/mL, Hk
B4 M EBRE, MIC & 4.0 mg/mL, FIXT522 1)
JE KW I8 Ay [ A ERABG FE VP T IG R, MIC 4351 K
4.5 1 5 mg/mL. Z2Jik MNP-8 X321 B 1 1 4 8k
TR 5 2l B A B SR A N g 2, G e R BR 1
MIC 24 18.0 mg/mL; IM7E 0~28 mg/mL 2 ARHK FEYL
FEIN, #A B AR A K, AN BB AN B e . B
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W ANAIE ALK R HICTERIWE D5, X i b i 2
A AR ARSI A KA, SIS A= IR
FCTR AR A SR TR BN NG P 2 T sk
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# 3 WYL MNP-8 XTI E Y MIC
Table 3 MIC of bacterias of Macadamia nut polypeptide MNP-8

) o Ji vk B (mg/mL)
e AR TE R
6.0 55 50 45 40 35 3.0 0.15
SWOMEKE - - - - - + + o+
W ROGEDTIRE - - - o+ + o+ o+ o+
ZIMNP-8 Rk - - - - + o+
Mgk EEE - - - - - - o+ o+

T+ FR AR — FoR LRI K R4~Kol

K4 WPRFZL K MNP-8 Xt ELH MIC
Table 4 MIC of fungus of Macadamia nut polypeptide MNP-8

Ji i (mg/mL)
28.0 24.0 22.0 21.0 20.0 19.0 18.0 17.0 16.0

Ga HHE R

W HOERN - - - - - - -+
ZIKMNP-8 w4+ o+ o+ o+ o+ 4
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Table 5 MIC of bacterias of Macadamia nut polypeptide MNP-0

i B (mg/mL)

Rt IR P PR
24.0 23.0 22.0 21.0 20.0 19.0 18.0 17.0
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Table 6 MIC of fungus of Macadamia nut polypeptide MNP-0

JUi ¥ (mg/mL)
33.0 32.0 31.0 30.0 29.0 28.0 27.0 26.0 25.0
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