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Abstract: The fresh macadamia nuts were stored by 3 storage methods: field spreading storage, indoor spreading storage,

and indoor stacking storage for 70 days. Differences in environment temperature, pile temperature, moisture content,
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cracking rate, mold rate, nut-in-shell moisture content and color, kernel moisture content, defective kernel rate,
malondialdehyde content, total phenol content, total sugar content, acid value, peroxide value, iodine value, and DPPH
radical scavenging ability were monitored during storage, and correlation and principal component analyses were
performed. During storage, the water content of nuts in indoor spreading storage initially decreased, then stabilized. By
contrast, water content of nuts in indoor stacking and field spreading storage did not undergo consistent change. During the
storage period, the moldy fruit rate reached 100% after 30 d of indoor stacking, 40 d of indoor spreading, and 60 d of field
spreading. The macadamia nut kernel defect ratio at day 70 of storage was 23.33% for indoor spreading, 20.67% for field
spreading, and 49.33% for indoor stacking. The respective malondialdehyde contents were 1.03, 1.18 and 1.01 mg/kg; acid
values were 114.30, 105.70 and 119.53 pg/g; peroxide values were 135.88, 94.92 and 126.90 pg/g; iodine values were
681.74, 658.67 and 656.88 mg/g; total phenol contents were 1.43, 1.54 and 1.69 mg/g; and total sugar contents were 199.12,
201.04 and 200.14 mg/g; DPPH radical scavenging rates were 96.10%, 97.77% and 99.50%. Correlation analysis showed
significant positive pairwise correlations (P<0.05) between kernel defect ratio, total phenol, total sugar, malondialdehyde,
peroxide value, and acid value. Defective nut rate and DPPH radical scavenging rate were also significantly positively
correlated (P<0.05). The iodine value was significantly negatively correlated with total phenol, total sugar,
malondialdehyde, peroxide, acid value, and defective nut rates (P<0.05). The contribution rates of PC1 and PC2 in PCA
were 87.7% and 4.7%, respectively, and the quality difference between 3 storage methods after 10 days was small. Indoor
spreading should be used for storage for more than 10 days. Based on the changes in defective nut rates of different storage
methods, the order of storage methods was indoor spreading, field spreading, and indoor stacking. This study provides a

2025 4F 3 A

methodological reference for quality preservation and loss reduction in fresh macadamia nuts.
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Table 1 Effects of storage method on the moisture contents of macadamia pericarp, in-shell nut and kernel (%)
. L FH T e e L
A HFEIR LY Ly UL L L TR B
0 73.20£0.20"  23.99+0.79™  22.88+0.19"  73.20:0.20%  23.99+0.79"  22.88+0.19°°™  73.20£0.20™ 23.99+0.79"™  22.88+0.19°™
10 67.80+1.18%°  21.504£0.675%* 20.51+£0.90%  69.89+0.32"*  22.42+0.58% 25.40+0.214¢ 70.69+0.54%*  22.56+0.70%*  22.35+0.56™°
20 56.86£1.24% 20.17+0.80 17.8940.91® 72504038 22.5240.86™  23.56+0.47°"  72.15£0.67* 23.06+0.83%  24.06+0.65™
30 24.13+£0.77%°  15.29+0.29®®  9.78+0.16> 75.97+0.34%*  23.24+0.3948*  21.96+0.21° 68.31£1.10%°  23.13+0.46%*  23.35+0.295
40 — 12.40+0.52"  5.21+0.05* — 21.86+0.87"  21.86+1.55° — 23.75+1.08"%  23.89+0.25"
50 — 9.68+0.33™  4.49+0.18"F¢ — 22.86+0.9745*  21.05+0.80™ — 23.89+0.6"%  23.46+0.395%
60 — 9.41£0.35%  3.94x0.16" — 2222+0.78%  22.39+0.11° — 23.77£0.46™  26.59+0.49*
70 — 9.35+0.12%¢ 3.66+0.08™ — 23.05+0.72°8°  23.76+0.40% — 24.65+0.83%  24.05+0.91%
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Fig.2 Variation in the rates of pericarps cracking (A) and moldy
fruit (B) during the storage period of fresh macadamia nut
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Table 2 Effects of different storage method and duration on the chromatic properties of macadamia shell
N E AR FH i) il ML
1] (d) : - : : : : : -
a b h° L a b h° L a b h°
0 46.07+ 10.63+ 18.21+ 59.68+ 46.07+ 10.63+ 18.21+ 59.68+ 46.07+ 10.63+ 18.21+ 59.68+
1.75% 0.56" 0.924¢ 1.11% 1.75% 0.56" 0.924¢ 111 1.75% 0.56" 0.924¢ 1.115
10 45.69+ 9.16+ 17.34+ 62.25+ 46.50+ 9.50+ 17.73+ 61.90+ 4571+ 8.86+ 16.92+ 62.47+
1.31% 0.494852 1.14% 0.65% 1.26" 0.51482 0.99% 0.58"82 1.96" 0.61% 1.08482 0.49%
20 45.68+ 9.00+ 17.15+ 62.37+ 44.71+ 8.90+ 16.74+ 62.08+ 44.19+ 7.93+ 15.56+ 63.05+
0.85% 0.78452 1.20% 0.66" 1.19% 0.73% 1.274 0.7045 0.58" 0.60% 1.148¢ 0.39
30 45.63+ 9.15+ 17.49+ 62.46+ 45.13+ 8.55+ 16.46+ 62.62+ 43.79+ 7.97+ 15.46+ 62.73+
1.41% 1.00%5 1.85% 0.314 1.574 0.90% 1.77% 0.3748 1.29% 0.40% 0.845¢ 0.614
40 44 .86+ 9.38+ 17.37+ 61.77+ 44.67+ 9.05+ 16.83+ 61.74+ 43.86+ 7.71+ 14.98+ 62.83+
1.56" 1.074Ba 1.88% 0.63% 1.514 0.728 1.30% 0.445 0.76" 0.51 0.88 0.63%
50 45.16+ 9.37+ 17.47+ 61.91+ 45.24+ 9.22+ 17.09+ 61.72+ 43.73+ 7.88+ 15.33+ 62.86+
1.10% 0.90"52 1.447 0.68%° 1.734 0.78% 1.36" 0.30" 1.51% 0.635¢ 1.275¢ 0.17%
60 45.86+ 9.44+ 17.57+ 61.86+ 46.20+ 8.41+ 16.37+ 62.93+ 44.59+ 8.19+ 15.82+ 62.70+
1.14% 0.96"5 1.624 0.32%° 1.10% 0.77% 1.33% 0.46" 0.674 0.4385 0.758% 0.26"
70 4351+ 8.77+ 16.23+ 61.81+ 45.09+ 9.03+ 16.89+ 61.90+ 44.00+ 8.28+ 15.83+ 62.46+
1.17% 0.85" 1.53% 0.28 1.31% 0.60" 1.20% 0.514b 0.76" 0.185* 0.598¢ 0.38
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Fig.3 Variations of macadamia nut kernel defect
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ratio during storage
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Fig.5 Changes of acid value of macadamia
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Fig.8 Changes of total phenol content of macadamia
nut kernel during storage
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Fig.9 Changes of total sugar content of macadamia

nut kernel during storage
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FESE BT EARBE 10 ARTRIE Ty =X 5 e TR] g P
I L@ L [ DPPH [ BRI RAE ST N3 3 AF
7N, AR 3 ATHIL, AL %) P 1 SR e SR LR 1Y
DPPH H i E7E RN 97.26%, I IR &4
PR ALTE MY B, DPPH H i 3E7E 5 BE 145008 .
= I PERLIN I 30 d, DPPH [ H 33 B 3R ik 3 ik
{H 98.40%, 75 LN B30 R, X T Rej:
DR A e i) S 7K s HL s TR AR, SR PRI
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o ZENHERAEN R R DPPH [ i 3L7E R R 2
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0.05), X Al GES& TR PR S /K B AR SE, FLIL
B BE R B, 6T H DPPH [ HH LT K5 3R 5 i ¢
/e SRHZE HECE SR DPPH [ H 37 B R Tt
15, TR PN R o A U A A s =5 PN AR . L)
P DPPH H HH EE 55 ST AA (EAH LG B 25
ARAK(P>0.05) , W] IERERE T 7 OB R SR fef R
AT
F 3 BN REERIT R R S DPPH H
FIH PR AL (%)

Table 3 Changes of DPPH radical scavenging rate
of macadamia nut kernel during storage (%)

I 1R] (d) N FEI ) ek ENHER
0 97.26:0.22°%< 97.2620.22% 97.26+0.22°
10 97.44+1.14"%< 97.38+0.38% 97.12+0.40
20 97.82+0.70"™ 97.700.25% 97.53+1.335
30 98.4040.77" 98.32+1.29% 97.73+0.18"
40 96.100.71 98.08+1.49% 97.75+1.435
50 9735111 98.19+1.15% 97.9241.255
60 96.3120.68"" 97.63+1.08"" 98.83+0.48""
70 96.10+0.89 97.77£1.01°° 99.5040.27"
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Fig.10 Correlation heat map of quality indexes of fresh
macadamia nuts from different storage methods
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