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Abstract: The aim is to further understand the
quality traits and nutrient composition of excellent
single plants of Qian’ao series ( Qian’ao No. 1,
No.2 and No.3) macadamia, and provide scientific
basis for selection and deep processing utilization.
With Own Choice (0. C), a good variety of
macadamia validated in Guizhou Province, as the
control, and the fruit appearance traits and kernel
crude fat, crude protein, soluble sugar, mineral

element contents, and fatty acid and free amino
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acid composition and contents of the four germplasm materials were determined. The results showed that

the fresh mass of skinned fruit, transverse diameter of fruit, fresh mass of shelled fruit, transverse
diameter and longitudinal diameter of fresh shelled fruit, dry mass of shelled fruit and dry mass of single
kernel of Qian’ao No.1 and Qian’ao No.3 performed better than O. C. The seed yield, kernel yield and
transverse diameter of fresh shelled fruit of Qian’ao No. 2 performed better than O. C, and the peel and

shell were thinner than O. C. Dry mass of single kernel, kernel yield, transverse diameter and
1, No.

requirements of variety certification in NY/T 2667. 7 — 2016. The soluble sugar content of the three

longitudinal diameter of fresh shelled fruit of Qian’ao No. 2, No. 3 were in line with the basic

germplasms of Qian’ao series was higher than that of O. C, the contents of crude protein, crude fat, P,

K, Ca, Mg, Fe,

polyunsaturated fatty acids were significantly higher than those of O. C. The contents of essential amino

Cu and B were not significantly different from those of O. C, and the contents of

acids of Qian’ao No.2 were the highest and significantly higher than those of O. C. In conclusion, the
three macadamia germplasms of Qian’ ao series are of good quality and can be used as germplasm

materials to be emphasized in the selection and breeding process of local varieties in Guizhou Province.
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Table 1 Selected reaction monitoring conditions

for 20 amino acids

O BEE T TET fif filfi 4
(m/z) (m/z) BE/V  HE/V

R Arg 241.1  152%/74.3 70 10/32
6 501% Trp 205.1 188 % /146 80 6/16
%541 Tyr 182 165 = /136 70 6/10
HE R Phe  166.1 120 % /103 70 12/30
H4fik His 156 110 % /83.3 80 12/26
4R Met 150 133 = /104 70 6/8

AW Glu 148.1 130%/84.3 70 6/16
B Gl 147 130 = /84. 1 70 6/18
TSR Lys 147 130 = /84.3 70 6/16
REHWR Asp 134 88 = /74 60 6/12
FAWEM: Asn 133 87 % /74.3 70 6/16
ZHEIR Leu 132 86.1%/44.1 60 8/24
SR Le 132 86.1%/69.1 60 8/16
SR Cys 122 76 * /59 60 12/26
G R Thr 120 74.1%/56.1 60 8/16
MR TR Val 118 72.1%/55.3 60 8/22
Jifi %2 Pro 116 70.3 % /43.3 80 16/34
22501 Ser 106 88 = /60 50 6/10
&R Ala 90 45.3%/44.1 50 40/10
H4 % Gly 76 48.3%/30.1 50 2/6
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Table 2 Quality trait indices of four macadamia germplasms

LA URERIN 0.C B 5 YR 2 5 MR35
Wy R SR i/ g 22.19 £0.49" 29.31 £2.04" 20.70 £0.79" 28.80 £0.22°
W R T g 10.39 £0.33" 12.63 £0.07* 10.90 £0. 46" 12.86 +0.13*
HFR/ % 46.79 +0. 54" 43.25 +2.96° 52.69 +1.89" 44.65 +0.24"
WS/ mm 32.13 £0.33" 35.96 +1.12° 33.41 £1.16" 36.54 +0.49*
R AE/ mm 35.41 £0.70" 37.17 £1.13" 35.89 +1.51° 37.12 £1.33°
7 JERE/mm 3.96 £0. 43" 3.91 £0.45° 3.17 £0.37" 3.67 £0.17*
TR A1/ mm 25.04 +£0.37¢ 28.81 £0.75° 26.55 £0.59" 29.11 +0.21°
RIS/ mm 26.28 +0.25° 28.27 £0.08" 26.17 +0.38° 29.03 +0.31"
W R/ g 9.53 £0.24" 10.72 +0.42° 8.89 £0.44" 10. 82 +£0. 34*
ROCTFiE/g 3.20+0.17" 3.65 +0.26" 3.40 0. 10" 3.73 £0.15°
HR/ % 33.59 £0.97" 34.00 £1.10" 38.36 +2.88" 34.49 £0.52"
B BE/ mm 2.77 £0.21° 2.40 £0.20™ 2.10 £0.19" 2.52+0.19°

I Al — 4808 AR/ NS P RFOR 2 57 B3 (p <0.05) . T

Note: Different lowercase letters for the same indicator indicate significant difference (p <0.05). The same below

2.2
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‘WSR3 S Zn RS 0.CHEEEER, G
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Table 3 Basic nutritional components and mineral element contents in kernels of four macadamia germplasms

E AR E

WiH 0.C B 5 B2 5 B3 5

Al PR % 3.44 +0.20° 4.10 £1.40° 3.77 £0.04" 4.01 =0.06"
HE A/ % 9.02 +1.60° 7.60 +2.13° 6.30 £1.41" 7.57 £1.36"
Mg/ % 77.41 £1.48° 77.00 £4.28° 76.80 £0. 66" 75.15 £3. 64"
P/(g/kg) 1.85+0.16" 1.71 £0. 19* 1.64 =0.33" 1.67 =0.09*
K/(g/kg) 4.19 +0.28" 3.30 0. 26" 2.95 +0.95" 3.07 £0.13"
Ca/(g/kg) 1.90 =0.57" 1.82 +0. 82" 1.99 +1.36" 1.17 £0.01*
Mg/ (g/kg) 1.58 +0.26" 1.24 £0.11" 1.36 +0.59" 1.07 =0.09*
Fe/(mg/kg) 38.00 +17.94" 19.92 +1.70" 33.86 +8.40° 44.28 +1.69"
Cu/ (mg/kg) 8.22 +3.21° 6.94 £2.29" 8.28 +2.18" 10.05 £0.25"
Zn/ (mg/kg) 15.50 +0.91" 11.53 £2.50" 13.22 +1.70" 16.25 £2.32"
Mn/ ( mg/kg) 17.94 +1.12" 19.31 2. 86" 15.48 +1.13" 33.38 +1.30°
B/(mg/kg) 9.19 +3.91* 6.08 +0.92" 9.48 +3.10" 7.52 +0.39*

2.3 R BRA-JERARLE S F H 2 4 AT ), WO U SR A 20 Fp g
A AFHBRI BR AR RS Sk 4 PR B EBGR RMKRUCE IR AR T R R R AR

PR

l

AR RSE IR ER IV TR, JFG v g R AR i 7R
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BN 2 S BRI S B, M 9. 39% , HiAR 2
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SRR 2 5 AR SR LR E E S, B
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15  H=8MEERET 0.C Ky, HARRmRT,
R ESIR 15 1Y P SR B AR DU IR 5 R ¢ B
25 WA VURTR & i T 1% S, R IEWIR
FERYET 1%, 3 ABRASH, BRI 5
VARG W & R eIk, B 157 A IR 2 5 1Y
TwEER, HE 0. CHILREES; MR 1S’
FIEEGIR 2 5 AN AIE TR & 85 0. C L 3%
Ze5r, H¥ R FART B 3 57 1, 4 DRl skl
W SR AN AN i Rt fie 2R IR W R, FL v
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e EERT 0. C M.

R4 ANTEEMNERCENREANSSE

Table 4 Fatty acid composition and content in kernels of four macadamia germplasms %

JilEgi 0.C 15 2 5 3 5

2Z&7% C10:0 0.04 +0. 00" 0.04 +0. 00" 0.04 +0. 00" 0.04 +0. 00"
H g C12:0 0.07 £0.01° 0.09 +0.01° 0.08 +0.01" 0.08 +0.00"
W E R C14:0 0.64 +0.01" 1.04 +0.03" 0.92 +0.02" 0.81 +0.02°
+H EElR C15:0 0.04 £0.00" 0.05 +0.00° 0.05 +0.00° 0.04 £0.00"
KRR C16:0 8.79 £0.30" 8.35+0.19" 9.39 +0.58" 8.22 £0.11"
KRR Cl6:1 15.89 +0.18" 14.57 +0.03° 14.76 0. 03" 16.58 +0. 40"
+-E AR C17:0 0.07 +0.00° 0.08 +0.00" 0.09 +0.01" 0.07 +0.00°
THERE C18:0 4.08 +0.00° 3.92 £0.23" 3.39 £0.15" 3.06 +0.13°
JhER C18:119¢ 64.04 £0.52° 61.40 £0.81" 61.15+0.99" 63.08 £0.67"
T Jh AR C18:2n6¢ 1.25 +£0.00° 1.37 £0.02° 1.44 +0.03" 2.32 +0.05"
v - WRRER C18:3n6 0.05 +0. 00" 0.06 +0.01* 0.05 £0.01* 0.06 0. 00"
EAE TR C20:1 3.34 +0.11° 6.15 +0. 36" 5.70 +0. 30" 3.85 £0.05"
« — P JFRMR C18:3n3 0.19 +0.02" 0.56 +0.06" 0.53 +0.08" 0.26 +0.02"
——RiR C21:0 0.06 +0.01" 0.06 +0. 00" 0.06 +0.01° 0.05 +0. 00"
1 &R €22:0 0.04 +0. 00" 0.04 £0.00" 0.04 +0. 00" 0.04 +0. 00"
R =R €20:3n6 0.05 +0. 00" 0.05 £0.00" 0.05 +0. 00" 0.05 +0. 00"
A6 R C20:4n6 0.90 +0.09" 1.45 +0.07* 1.44 £0.07° 0.93 £0.02"
— =Rk C23:0 0.05 +0. 00" 0.06 +0.02" 0.07 +0.02° 0.06 +0. 00"
ARIEHER C24:0 0.04 +0.00" 0.04 +0.00° 0.04 +0.00" 0.03 +0.00"
it - 15 — —+ DU —¥i iR C24:1n9 0.37 £0.04° 0.62 +0.06" 0.71 £0.03" 0.37 £0.04°
T AN iR 13.92 £0.37* 13.77 £0. 40* 14.17 £0.62° 12.50 £0.22"
BN AR N R 83.64 +0.42" 82.74 £0.42" 82.32 £0.72° 83.88 £0.19°
Z A HIBE R 2.44 +0.07" 3.49 +0.07" 3.51 0. 10* 3.62 +0. 09"
A FINE R 86.08 +0. 36" 86.23 +0.40" 85.83 £0.62" 87.50 £0.22°

2.4 EMBRLBEBIARESE

4 AT o R R SR A I PR A R M
%5,

FHER S AT BN I SR rh SR R AN S 5 &
£ 20 PR, Hdr , 077 2 SE IR 8 Fh, 2P b 75 A

oo
b
=

-

A
=g

fix 2 Ff, Glu,Asn Thr Asp.Ala Pro 6 Fh&EFEFRTE 4
AT IR SR 5 i, Cys  Lys Met 3 g
BERRAE 4 0BT AR S AR, 4 ARl
R, 0. C By B B R & B dwcmy, H Asn LA
XA B, B 2 5 AR
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OO O.C, 0L 5 B W3 5 MBAUE ST EILR A B R T I 5 0, 20
PR RS, R EACT B2 B, LR, EHR 2 5 Phe Leu Thr, Arg Tyr,
CENI2 S AR R AE 4 R G,  Ala Ser Asp it B T 3 AR, 1 4
HBHERATO.C . W12 A BM3 B 0L AFAY e Gly Cys & B8 H2% 5.

TEASER G B R FEMT 0. C /Yy, Jp M 1 5

RS ANMFERNERCHEESERANREE

Table 5 Free amino acid composition and content in kernels of four macadamia germplasms pe/'g

BER 0.C 15 B2 5 IR 3 5
HINE R Phe 74.85 £4.07" 61.23 +1.08° 90.22 +3. 83" 59.32 +1.40°
AR Leu * 29.04 +0.43° 30.56 +0. 43" 37.90 +1. 88" 31.08 +0.55"
AR Trp * 31.99 £0.97° 31.83 £2.45° 17.43 +4.59" 17.15 +0.91"
AL E R e * 17.44 +£0.59° 14.98 +2.89° 18.66 +3.55" 17.25 +1.33"
H iR 241 Met * 8.47 +0.31" 10.40 +2.69" 12.59 +2.07* 9.15+0.39"
W% R Val * 56.96 +0.18" 43.00 +£8.49" 61.66 +7.47" 42.48 +1.17"
INETR Thr * 338.92 +11.25" 300.47 +7.81° 371.94 +2.06" 275.01 +0. 42"
TR Lys * 0.85 +0.02" 1.19 +0. 03" 1.19 +0.08" 0.92 +0.03"
21 &R His# 81.20 £3.28" 81.85 +5.91° 87.08 £6.53" 71.44 +1.64"
KR Areh 123.85 £6.20° 143.95 £3.92" 162.65 £3.22° 129.81 +1.73°
fi% 22 Tyr 101.42 +4.92" 82.00 = 1.44° 112. 14 +1.45" 68.99 +3.06"
ffiZ82 Pro 223.81 +5.93" 172.13 +6.76" 215.10 +4. 85* 177.03 +3.33"
WAL Ala 269.41 +1.75° 292.22 +4.36" 375.21 +1.90* 252.82 +5.82°
HEm Gly 13.36 +0.20" 14.07 +4.92° 17.55 0. 88" 14.31 £0.26"
B4k Gln 39.31 +0. 44" 43.75 +4.38" 44.53 £2.35° 37.68 £0.63°
22 5% Ser 90. 66 +4.35° 101.05 +4. 86" 137.86 +1.00° 85.12 £3.15°
KATERE Asn 957.88 +3.20° 524.59 +4.37¢ 539.52 +8.60° 573.10 £2.85"
BHR Glu 1 528.35 +6.80" 1 318.85 £6.52° 1331.18 £2.55° 1 547.55 +10. 35"
RAH IR Asp 296.34 +6.33" 204.51 +3.40" 397.85 +3.12° 182.59 +6.26°
L2 Cys 0.01 =0. 00" 0.00 =0. 00" 0.01 0. 00" 0.00 =0. 00"
MEHER 4284.11 +40. 06 3562.64 £47.12° 4032.27 +48.34" 3592.82 £32.16°
Wt AR 558.52 £14.99" 493.66 £19.70° 611.59 +21.42° 452.36 £4.28"
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