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Studied on antioxidant activities and compositions of macadamia

nuts oil by aqueous extraction
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Abstract: Extracted kernel oil from dried Macadamia by aqueous
method. Firstly, the basic physicochemical properties were analyzed,
and then, the infrared characteristics, fatty acid, tocopherol, phos-
pholipids, sterols of macadamia oil were analyzed by the method of
IR. GC and HPLC, to determine the oxidation induction time and
free radical scavenging capacity to evaluate the antioxidant capacity of
macadamia nut oil. The results showed that the peroxide value, acid
value, iodine value, saponification value, refractive index, moisture

and volatile matter by aqueous extraction of macadamia nut oil were
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0.59 mmol./kg, 0.28 mg KOH/g. 74.21 g/100 g, 198.78 mg KOH/g,
1.466 8, 0.36% , respectively; the infrared spectrum shows that the
macadamia nut oil has the characteristic absorption of the nut oil;
fatty acid analysis revealed that the content of unsaturated fatty acid
was 83.45% , of which the content of oleic acid and oleic acid were
17.25% and 61.44% , respectively; the content of the total phenolic
and sterol were 31.87 and 55.51 mg/100 g, respectively, while phos-
pholipids and tocopherol were not detected; the oxidation induction
time of macadamia nut oil was 11.44 h, and the ability of free radical
scavenging was 89.84 % , which had good oxidation resistance.

Keywords: macadamia nut oil, aqueous extraction, chemical composi-

tion, antioxidant
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Table 1 The physical and chemical properties of macadamia nuts oil from aqueous extraction
B/ it A E/ A/ LA/ —_— Koy KR EAYE A
IG5
(mg KOH + g ') (mmol+ kg ') (mg KOH-g ') (10 2g+g 1) /% (120 ‘C)/h
0.280 040.005 4 0.59+0.08 198.78+2.01 74.21+1.36 1.466 8 0.36 11.4440.27

IAF 1 R ] LAFE o 7K 5 B8 A 9 R ST A 4EL Ak
PG R (11.44 £0.27) h, A WF5% LB, W 7 #%
BT O b 2 3, ¥ 1 TR0 AR08 SR T 0 48 Ak 15 A5 B )
(120 CHY4> 51k 8.74,8.83,6.04,11.22 h, SHETHRNTZ
AH El o 7K ) 32 B BT R R SR 9 A Ak 5 = ) B L BT K
T35 B2 O U R SR i 1 S A R P AT, T R R K R B L
I T R 2 e M B SR R R R R AR R S
2.2 KFEREBGEMN B RMBFER S S

R M R v T P A B LB Ve R Y
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2R B ) VK H 3k SO . AT RE R R U R R
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V) A58 e 2 A RT OE 9 3000 7K 790 32 i BB ) 38R 0 SR 3 b T R Al
HSHKEWAET M. I H Kaijser 25207 000 57 75 22 Hb X
PR RO 1 SR o S B R AT A0 AT, FE R E 4 R
A3 A A5 B T L S-HE A IS I LR S R B R B AN
105~179 mg/100 g, FA I 434 45 e 5 . 33 v 58 5 W i 1%
A P= R R B RINE R
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Table 2 The chemical composition of macadamia nuts oil

from aqueous extraction

i 1 / Wihg/ Vi/ SR/
(107 %mg+g ') (mgeg ") (mge+kg ) (10 2mgeg D
55.510.21 ER oA AR K 31.87+0.16
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Sy 4 R 2P T . (R R ST S AR 0 U SR v 1 A
AR TR 5 A s M ) B0 RN R LR R 1 B4 e
eSS EA L,
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2R3 AT U R SR e A I s 19 RS DT RR . DA
YLFINEIR . B ik B 83.45 %, H. 3 By b il 1% A0
R, LA R4y R 17.25 % F 61.44 % . JHER B T AT B4 A% 1M R
A IFL [ T A O e AR AR A i I 5 ] i R Y
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Figure 1 The fatty acid composition of macadamia nuts

oil from aqueous extraction
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Table 3 The fatty acid composition of macadamia nuts

oil from aqueous extraction

£ ¥4 B 8] /min L& W4 Fr R 4 H
10.138 JIEERR (C12:0) 0.057
12.825 TR (C14:0) 0.620
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18.574 52 (C18:0) 3.498
19.377 MR (C18:1n9¢) 61.443
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22.057 TR R (C18:3n3) 0.112
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25.185 I #7#2 (C22.0) 0.846
26.056 “ R =R (C20:3n3) 0.235
26.263 JFBR(C22:1n9) 0.025
27.390 “ = HEER(C23:0) 0.034
29.318 AR AEHER (C24:0) 0.379
33.376 T RS MR (DHA) 0.097
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Figure 2 The FT-IR spectroscopy of macadamia nuts oil

from aqueous extraction

fd&—CH; . CH, .—CH MY $FfE R Y 9%, 1 750 em ™' b 1%
W AR 2R A SR A B i U IR v e B L R TR D 2 R 2 1) R
FEWZ IS0 . 1 200 cm ™' Ak WSO AR 3 9 2 A 1 A TR 19 4 AF I
Wi, 1 290~1 040 em ' Ab W WA AR 3R 119 J2 B 2K L T 2% L 1B
25 IR R S FING 10 R 1) 5 AE R UL L 750 em ™ Ak R WY T RE
556 Wi B8 Hh IR Wi R BE 1 #E 12 0¥ A 56, X 5 Albuquerque
L THIF T (R AT 7% %5 0 A EL B SR 9 B 21 40 )6 3% B A Santos
R YO Nl L i N DA W o P | S W R i
M 2 ] LK B 2048 6% B AE 2 900,1 600,750 cm ™' b
HAT BRI, X 5 Silverstain 277 Fl Reda %% i 16 AN 11
ARG 105 12 Hf XU {1 o fig 3L ] (C—H #1 C — O) £ 2 900,
1 600,750 cm ™" 4b A5 50 1) 40 AIE W52 02 A W A 19 1 B UK
FR T B TR Y 18 SR A DR A AN A R OB L 3 56 IE T
JI I3 R 2H 43 43 BT 1 5 2R
2.5 KFERIEMNEBRMMMALFESN

DPPH [ % /93 Bk B8 J1 0T LA o 45 & BF -t 3 9 1 IR
WAL TG . [ 3 R T RN R R Wk 41 43 Al
et 4%t DPPH B g1 3E M3 BRAE F1. & 3 AT, S
Xt DPPH B B E#RA — 2 1Y ¥ bR BE 77 » ELILUH 1 2R )5t vl
X DPPH [ B 4 (1935 Bk 68 00 B M 4143 F AR AR P 4 435 [
B o Bt 2 0 O SR Sty L 43 e B 0 o EL i BR AE ) Al R A
100 26 I 15 5L 30 4 375 B B F7 3 1) 89.84 Y0 o Wik vk 4 43 ANl 4
PR 43 B35 4 B8 743 5 R 65.08 %0 Fl 45.45 %%, T I 7K 50 vk 2
TR L 1 SRl EL A SR g P AR TS M. X5 Miraliakbari
SOV IT S B U S 0 0 07/ PR B R B L OE O e B B
Y11ty 75 B DPPH B8 J7 85 4 J& # JLAH 817 5 [ B . Prado %)

1001

—=— 530
—o— AR )
B R4

80

601

40F

PR
bR
Scavenging activity/%

20F

0

100 50 25 12.5 5 2.5

Mass fraction/%

B 3 KA B AR R G 89 4 RALE M
Figure 3 The antioxidant activities of macadamia nuts

oil from aqueous extraction
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