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Abstract; In order to provide a scientific basis for optimum harvest time, the nutrient changes of avocado ( Persea

americana) fruit during the growth and development were studied. An approach of inductively coupled plasma atomic
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emission spectrometry, ion exchange chromatography derived after ninhydrin column, reflux extraction, burning and GC-
MS technique were applied to determine the contents of mineral elements, ash, amino acids, crude fat, and fatty acid
composition in three avocado cultivars ( ‘HASS’ V3’ and ‘V4’ ), at different growth and development time from June
to December. The results were as follows: (1) Oleic acid was the main oil component in the three avocado cultivars. The
contents of crude fat in ‘HASS’ and ‘ V4’ fruits increased continuously during the growth and development stages, and
reached to the maximum on December, while V3 fruit increased continuously from June to October, while decreased in
November and December. (2) All fruits of ‘HASS’ V3’ and ‘ V4’ contained 17 kinds of amino acids, including seven
essential (Thr, Met, Val, Leu, lle, Phe, Lys) for human beings, two essential (Arg, His) for children, and eight
non-essential (Pro, Tyr, Cys, Ala, Gly, Glu, Ser, Asp) amino acids. The contents of 17 amino acids in * HASS’ and
*V3’ fruits reached to the peak in November, while ‘ V4’ fruits reached to the peak in October. (3) All the ‘ HASS’
‘V3’ and V4’ fruits contained nine mineral elements of P, K, Ca, Mg, Zn, Fe, Mn, Cu and Na. Among which, the
contents of P, K, Zn, Fe and Na accumulated to the maximum in the later stages of growth (October to December) ,
while the changes for the other four mineral elements were not obvious. (4) The variation of ash contents in the three
avocado cultivars was similar to that of the crude fat. In conclusion, It suggests that the three studied avocado cultivars,
‘HASS’ “V3’ and ‘V4’, have met the picking requirements since October and can be optimized the harvest time

following fluctuations in demand. The results provide a scientific basis for determining the best time to harvest

avocados.

Key words: avocado ( Persea americana) , harvest time, crude fat, amino acids, mineral element, ash
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Table 1  Changes of fatty acid compositions and contents of oil during the development
of ‘HASS’ V3’ and ‘V4’ fruits( Unit: %)
H Month
b A IR TR Fatty acid
Variety
6 7 8 9 10 11 12
“HASS’ FPUBK TR Tetradecanoic acid Cyy ; 0.58 0.35 0.15 0.05 0.03 0.05 0.02
FEAETR Palmitic acid C g, 13.34 25.37 22.86 17.77 20.55 12.08 17.96
TR R Stearic acid C g 0.74 0.90 0.54 0.40 0.31 0.20 0.46
Bt — M52 Palmitic monoenoic acid C 4. 4.52 9.15 10.30 8.54 6.43 6.72 9.88
il Oleic acid Cyg . 30.68 44.94 33.65 31.43 25.01 23.69 31.23
ME MR Linoleic acid Cg . , 14.92 10.65 12.74 12.82 13.12 12.55 14.25
U AIE IR Saturated fatty acid 14.66 26.62 23.55 18.22 20.89 12.28 18.42
PR A D5 R Monounsaturated fatty acid 35.20 54.09 43.95 39.97 31.44 30.41 41.11
LA FNENTER Polyunsaturated fatty acid 14.92 10.65 12.74 12.82 13.12 12.55 14.25
‘v3’ +PUBRER Tetradecanoic acid Cyy . g 1.10 1.80 2.90 0.04 0.10 0.06 0.04
FEAER Palmitic acid C . 12.21 12.77 11.17 16.48 14.20 9.87 16.27
TR R Stearic acid C g, o 0.90 0.60 0.53 0.51 0.30 0.24 0.53
Bt — 4 B2 Palmitic monoenoic acid C g, | 2.59 3.46 5.29 5.11 4.87 3.32 5.16
MR Oleic acid C g, 12.22 26.29 10.08 37.34 20.77 22.96 28.59
AF TR Linoleic acid Cg . 5 17.28 19.93 16.32 11.15 7.07 11.85 14.68
ARG TR Saturated fatty acid 14.21 15.17 14.60 17.03 14.60 10.17 16.80
PR R Monounsaturated fatty acid 14.81 29.75 15.37 42.45 25.64 26.28 33.75
LA FARIIFR Polyunsaturated fatty acid 17.28 19.93 16.32 11.15 7.07 11.85 14.68
‘V4’ + PUBRTR Tetradecanoic acid Cy4 ;g 0.31 0.21 0.14 0.03 0.08 0.05 0.06
FEAER Palmitic acid C g . o 6.71 26.37 24.97 16.49 16.41 7.74 18.34
W51 Stearic acid Cg. 0.62 1.03 0.78 0.27 0.35 0.20 0.49
Bl — T2 Palmitic monoenoic acid C 4. 2.83 7.21 7.41 4.96 5.83 2.89 7.30
MR Oleic acid Cyg . 7.03 41.26 33.27 33.88 20.86 17.92 34.69
MR Linoleic acid C g . , 11.54 12.59 14.68 10.15 9.36 9.31 11.30
TG iR Saturated fatty acid 7.02 26.58 24.97 16.52 16.49 7.79 18.34
PR FIAE AR Monounsaturated fatty acid 9.86 48.47 40.68 38.84 26.69 20.81 41.99
ZAMANENIER Polyunsaturated fatty acid 11.54 12.59 14.68 10.15 9.36 9.31 11.30

WZ , Met 1%, BT Asp . Ser, Pro, Met e LA
Hh HA 12 FhEERRTE 11 A RSB iR (F
3), 6—12 A, V4’ F L EAA CEAA Fil NEAA
MmN BAE 10 A, 78 7 i EAA 1,
Leu 7% & fiw 7y, H UK J& Lys, Met & s ik, BR T
Pro Asp Fll Cys LAk, At 14 Fh & FE /R 19 & 1Y
1610 AltEm (R 4) .

PR S SR i R E B KT,  HASS S
S EAA .CEAA NEAA FILEZ JEPR (total amino

acid, TAA) Fit ¥y & T V3 M V4’ [ Jg =&
R AR R E R AR,
23IREELEN BT RTEMRSESENTH
231 KEALEZA TN T FE6—12 AN, K
HILEBE(P) B (K) 85 ( Ca) FIEE (Mg) 75 4 i
SRS ) BB B ORISR S AR KR R Y
ANFENAFTERCR 22 5 (B 2)

“HASS’ JREEH Y P &l 179 mg - kg' G &2
518 mg - ke (SEEE) , AR B0 2 A ARGE B K
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Fig. 1 Change of crude fat contents in Persea americana

fruits at different growing periods
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Mg & AE 3 A SR EA LR AR fh ka3 6—
7 AN Mg A S, 7—9 A REAT T RE,9—11
AR e EF#as, 7 1, V3 fieva ®
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.M 5.85 mg - kg, ZIRARALE /N, V3 st h
() Zn SN 6 HRFLEInE 12 AIRE Rk, N
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Table 2 Contents of amino acids in ‘ HASS’ fruit at different harvest months ( Unit; g - kg™)

P 1 Month
TR
Amino acid 6 7 8 9 10 11 12

ASP2 1.29+0.02h 1.15£0.01¢c 1.17+0.04¢ 1.03+0.02d 1.14+0.03e 1.49+0.02a 1.15+£0.04¢
SER2 0.22+0.02d 0.22+0.03d 0.54+0.04c 0.52+0.02¢ 0.54+0.03¢ 0.77+£0.01a 0.77+£0.03a
GLUA 0.80+0.06e 0.80+0.07e 1.67+0.03¢ 1.87+0.03h 1.65+0.03¢ 1.63+0.03¢ 2.45+0.02a
GLY2 0.44+0.03b 0.80+0.07e 0.54+0.02b 0.52+0.05b 0.51+0.04b 0.72+0.06a 0.75+0.03a
ALAL 0.34+0.04d 0.44+0.04b 0.55+0.03¢ 0.46+0.05¢ 0.45+0.04¢c 0.67+0.06b 0.82+0.03a
cys4 0.12+0.04¢ 0.38+0.03b 0.34+0.06d 0.07+0.02cd 0.07+0.02cd 0.11£0.02cd 0.48+0.02a
TYRA 0.16+0.03d 0.27+0.02ab 0.16+0.05¢ 0.25+0.02¢ 0.28+0.02ab 0.30+0.02ab 0.33+0.03a
HIS* 0.31+0.04d 0.31+0.05d 0.35+0.03bc 0.35+0.05bc 0.29+0.05e 0.51+£0.03a 0.46+0.02ab
ARG* 0.32+0.03e 0.37+0.03cd 0.31+0.06d 0.42+0.05¢cd 0.37+0.04cd 0.45+0.03¢ 0.57+0.04h
PRO% 0.39+0.30e 0.45+0.38cd 0.39+0.50e 0.54+0.42bc 0.49+0.37cd 0.57+0.48ab 0.66+0.59a
THR * 0.29+0.04f 0.53+0.03b 0.46+0.05bcd  0.41+0.03e 0.42+0.05¢cd 0.66+0.03a 0.52+0.02bc
MET* 0.03+£0.01¢ 0.09+0.01¢ 0.08+0.01¢c 0.08+0.01¢ 0.08+0.03¢ 0.15+0.15b 0.19+0.02a
VAL* 0.45+0.03e 0.64+0.03d 0.63+0.05d 0.60+0.02d 0.82+0.04ab 0.90+£0.02a 0.78+0.02¢
ILE* 0.37+0.04d 0.42+0.03bc 0.51+0.09bc 0.48+0.04bc 0.70+£0.04a 0.68+0.03a 0.54+0.02b
LEU* 0.50+0.04d 0.68+0.03¢ 0.87+0.05b 0.74+0.04¢c 1.15+£0.04a 1.13+£0.02a 0.95+0.02b
PHE * 0.30+0.04e 0.46+0.03abc  0.37+0.04cd 0.34+0.04cd 0.43+0.07be 0.55+0.02ab 0.56+0.02a
LYS* 0.61+0.04e 0.67+0.03de 0.78+0.05¢ 0.76+0.03cd 1.01+£0.04a 1.07+0.02a 0.90+0.02h
EAA 2.55+0.22¢ 3.48+0.17d 3.69+0.33d 3.41+0.19d 4.61+0.25ab 5.12+£0.16a 4.43+0.13¢
NEAA 5.96+0.72¢ 7.66+0.58cde 8.17£0.94bed  7.01+0.46de 9.42+0.60abc  10.43+0.38a 10.04+0.58ab
CEAA 0.63+0.07¢ 0.72+0.06¢ 0.78+0.11bc 0.67+0.09¢ 0.96+0.05ab 1.02+£0.06a 0.98+0.09ab
TAA 8.52+0.93d 11.14+0.75¢d 11.87+1.27¢ 10.42+0.65bc 14.02+0.85ab 15.54+0.54a 14.47+0.69a

*FORME R & RoRAE I EIER; ¢ FRILEL T IR ; EAA, NEAA, CEAA 435I 3R 2015 2U5E MR A 6 i U
E&*LULEJA‘ IR ST 5 TAA %%/T‘u FEIR , AT AR/ NG FRER R 255 B3 (P<0.05) . T,
Note; * indicates essential amino acid; A indicates non-essential amino acid; ® indicates children essential amino acid; EAA, NEAA,
CEAA indicate total contents of essential, non-essential and children essential amino acids, respectively; TAA indicates total amino
acids. Different small letters in same row indicate significant differences ( P<0.05). The same below.

e, BOJE SRR TR 2 10 AJERE 2 &K, 5.21 mg - kg 1 5.05 mg - kg, EFE/N, V4’
ZJE 11—12 AfA EiE, CHASS B A ) Cu B Na (O HE 2 C HASS® F1¢V3® B 1 4
T 6—T A —1T%E TR, 7—11 H2¥2 H,11 HiRBIEKE, N 4.94 mg - kg, HEEALT
LA E 11 AR R &R RME, 12 AN XA “HASS’ 1 V3 SR Na & 5 1Y 5 {8 .
FrFRE, £ 9—12 AMAEKIIA, CHASS i 233 &4 E Ko, BURSEH R ITHY
M) Co it T V3 ML var cvar st B SRR KR & T R bR R . KA
Cu FH M (K 3:D), MR R LW AER SRS (6—12 ), Bk 2
6—12 H AR R L Na it SRR W, S &0 0.49% ~ 1.27% (  HASS” ) |
R (E 3. E), Hdr, CHASS’ il v3’ Bt 0.53%~1.20%( V3’ ) F10.53%~1.18% (V4> ),
S 6—12 ARG B I & i KAE, oy RRIDEAE 9—12 A iR EAR (K 3.F)
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Table 3 Contents of amino acids in ¢ V3’ fruit at different harvest months (Unit; g - kg")
- H Month
Amino acid 6 7 8 9 10 11 12
ASP2 1.97+0.04b 2.70£0.03a 1.94+0.04b 0.90+0.04f 1.41+0.03e 1.75+0.02b 1.64+0.02¢
SER2 0.31+0.04f 0.53+0.03bc 0.39+0.04ef 0.44+0.04cd 0.59+0.03ab 0.53+0.03be 0.65+0.02a
GLUA 1.18+0.04e 1.64+0.03¢ 1.61+0.02¢ 1.45+0.04d 1.88+0.03b 2.06+0.02a 1.57+0.02¢
GLY % 0.52+0.04b 0.48+0.03b 0.55+0.04b 0.46+0.04b 0.71+0.03a 0.73+0.03a 0.68+0.02a
ALAS 0.41+0.04d 0.56+0.03¢ 0.54+0.03¢ 0.43+0.03d 0.75+0.03b 0.85+0.02a 0.68+0.02b
cys® 0.15+0.03¢ 0.34+0.03b 0.12+0.04cd 0.08+0.04cd 0.15£0.03cd 0.05+0.02d 0.50+0.02a
TYR® 0.22+0.04d 0.23+£0.03abec  0.22+0.04d 0.23+0.03cd 0.31+0.03a 0.31+0.03ab 0.31+0.02abc
HIS*® 0.37£0.02abc  0.35+0.02¢d 0.37+0.03abc 0.30+0.03d 0.42+0.05ab 0.46+0.02a 0.31+0.03d
ARG* 0.41£0.02b 0.36+0.03b 0.40£0.03b 0.36+0.04b 0.51£0.04a 0.51£0.03a 0.52+0.04a
PRO% 0.46+0.02b 0.52+0.03b 0.47+0.03b 0.40+0.04b 0.28+0.04¢ 0.45+0.03b 0.61+0.03a
THR* 0.38+0.04b 0.50+0.03a 0.39+0.04b 0.29+0.03¢ 0.51+0.02a 0.50+0.02a 0.50+0.02a
MET* 0.07+0.05be 0.06+0.02¢ 0.06+0.03be 0.06+0.04be 0.06+0.05ab 0.06+0.06bc 0.06+0.07a
VAL* 0.53+0.04c¢ 0.57+0.03¢ 0.60+0.04¢ 0.55+0.04¢ 0.70+0.03b 0.87+0.03a 0.75+£0.02b
ILE* 0.46+0.04cd 0.40+0.03¢ 0.48+0.04bed 0.43+0.04¢ 0.69+0.03a 0.58+0.03b 0.55+0.02be
LEU* 0.71+0.04cd 0.64+0.03d 0.78+0.04bc 0.73+0.04cd 1.02+0.03a 0.99+0.02a 0.86+0.02b
PHE* 0.38+0.04b 0.41£0.03b 0.45£0.04a 0.39+0.04b 0.38+0.03b 0.55+0.03a 0.52+0.02a
LYS* 0.75£0.02cd 0.66+0.02d 0.74£0.03cd 0.71£0.04cd 0.89+0.05b 1.02+0.03a 0.82+0.04bc
EAA 3.28+0.23b 3.24+0.19b 3.55+0.26b 3.22+0.24b 4.35+0.23a 4.59+0.18a 4.18+0.17a
NEAA 6.00+0.32¢ 7.70+0.26a 6.63+0.33bc 5.07+0.36d 7.03+£0.35ab 7.67+0.25a 7.46+0.24ab
CEAA 0.78+0.04cd 0.71£0.04bed  0.78+0.07d 0.67+0.07e 0.93+0.09ab 0.97+0.05a 0.83+0.07be
TAA 9.28+0.54cd 10.94+0.44ab  10.19+0.59bc 8.29+0.60d 11.38+£0.58ab  12.27+0.43a 11.65+0.40ab

3 T

3.1 MBS EERIHMAMNXR
HHABKREARR, FWRERKEFELBEP K
R A 2 IR W7 A J2 B (Ozdemir & Topuz,
2004) , R AR % 02 e 2R T 2R A
TRE, Villa-Rodriguez %( 2011) B s e %
(4 A T SR SR S v I R R IR B L )
w11 AEIKRAE 1 A, CHASS e rp i & il
M 14.36% 34 Hn 3 17.77% , T ¢ Fuete > 5 52 ] JA
11.02% 3% 19.57% ( Ozdemir & Topuz, 2004 ) ,
[, A0 R 56 2 52 ) 2 3l 2R A vl
ASTR] G Bl A G0 R B IR R IR T 22

(Rodriguez et al., 2018) , FEAHBFFT AT 3 40 %
rn b ¢ HASS® < V3 Fl“ V4> i IR & B 7 6—12
F 2Z A 7 5 2 A8 Ak I Bl R 4k B5F 8] ) 5 A% T 3
I, 5 SCRRAGBF T 45 R — 8, 3 A Rl 2R g SR b
F BRI R A R (e ) IR A R R A
B — W R , AN VR IR I 1R 7 3z 3z /&5 T 1 AN AR
TR & i, 5 EAERESE (2018) MURFSE—3K .
32 RERESESREIHANXR

A= g S SR KR T B T A R KR
(Landahl et al., 2009) , & 1 51 B 0 45 B 22 3 1R 1Y
FRSHN B 2 B D (Hh 2 55,2021 ), AR T
2K 2 TSR A R RT ME BT R, AR A
S, CHASS’ V3’ 1 V4’ sz & 47 7 Ff 4K
TR IR 2 FLE LT IR 8 FhAE LT A



968 T K 43 &
R4 FRAGRY ‘V& RIHEIERNEE (B g- kg")
Table 4  Contents of amino acids in ¢ V4’ fruit at different harvest months (Unit; g - kg")
- H Month
Amino acid
6 7 8 9 10 11 12
AspA 3.81+0.04a 2.70+0.03b 1.01+0.04d 0.99+0.03d 1.46+0.02¢ 1.38+0.02¢ 0.77+0.02e
Ser® 0.26+0.02d 0.55+0.02ab 0.51+£0.02b 0.53+£0.03b 0.62+0.04a 0.50+0.02b 0.40+0.02¢
Glu® 0.98+0.03f 1.66+0.02d 1.52+0.03e 1.74+0.03¢ 2.07+0.03a 1.88+0.02b 0.99+0.02f
Gly2 0.46+0.03b 0.48+0.02b 0.48+0.03b 0.48+0.02b 0.69+0.03a 0.66+0.03a 0.45+0.03b
Ala® 0.35+0.02¢ 0.58+0.02b 0.52+0.03b 0.43+0.03¢ 0.76+0.03a 0.81+0.02a 0.40+0.04c
CysA 0.18+0.02b 0.35+0.03a 0.13+0.02bc 0.09£0.02cde  0.12+0.03bed  0.03+0.0le 0.05+0.01de
TyrA 0.18+0.03bed  0.24+0.03be 0.22£0.03bed  0.17+0.02cd 0.42+0.03a 0.25+0.02b 0.15+0.03d
His*® 0.35+£0.03b 0.33+£0.03b 0.32+0.03be 0.34+0.03b 0.48+0.04a 0.45+0.02a 0.24+0.02¢
Arg‘ 0.32+0.03b 0.34+0.05b 0.35+£0.03b 0.39+0.02b 0.51£0.02a 0.51£0.03a 0.32+0.04b
Pro® 0.40+0.04¢ 0.52+0.03ab 0.43+0.03be 0.50£0.03abc  0.43+0.04bc 0.57+0.04a 0.42+0.03be
Thr* 0.34+0.03b 0.51+0.03a 0.34£0.02b 0.32+0.03b 0.45+0.03a 0.45+0.02a 0.33+£0.02b
Met* 0.07+0.02b 0.06+0.02b 0.08+0.02b 0.08+0.01a 0.17£0.03a 0.09+0.01b 0.17£0.02a
Val* 0.48+0.02d 0.58+0.03¢ 0.57+0.03¢ 0.58+0.03¢ 0.78+0.03a 0.70+0.02b 0.51£0.02cd
Ile* 0.38+0.02cd 0.41£0.03bed  0.45+0.03bc 0.44+0.02be 0.65+0.04a 0.49+0.02b 0.33+0.02d
Leu* 0.56+0.03d 0.64+0.04cd 0.73+0.03bc 0.63+0.03d 1.06+0.04a 0.77£0.02b 0.57+0.02d
Phe* 0.31+0.04¢ 0.42+0.03b 0.31+0.03¢ 0.29+0.02¢ 0.67+0.02a 0.42+0.02b 0.29+0.02¢
Lys* 0.60+0.03cd 0.65£0.03bed  0.65+0.03bc 0.73+£0.03b 0.91+0.03a 0.86+0.03a 0.56+0.02d
EAA 2.74£0.20c 3.28+0.20bc 3.13+0.20¢ 3.05+0.17¢ 4.68+0.21a 3.51+0.29b 2.77+0.15¢
NEAA 7.29£0.27a 7.74£0.29a 5.51£0.31b 5.66+0.29b 7.57+£0.31a 7.06+£0.25a 4.20+0.25¢
CEAA 0.68+0.05b 0.67+0.07b 0.68+0.06b 0.73+£0.05b 0.99+0.05a 0.96+0.05a 0.56+0.05b
TAA 10.03+0.47b 11.03+£0.49ab 8.63+0.50¢ 8.71+0.46¢ 12.25+0.52a 10.57+0.24b 6.97+0.40d

B, SRR R . o, S R A D) AR G

PIEA 9 M FOCE, o K& s, R

(R IERR . KITRE IR (Asp) A E IR (Glu) & &
Wt T HA A e R . ¢ HASS’ 52 v iy 4 41 3
MR R EE T V3 H V4 KR 5 R4
R BEERGEEAADEZES . 3 MmFh
SRR & B R R R 2 S TR ARk
5N ) B B LU A b S R R 5 1) 722 Ak B A 4B
(EPKIEAE,2020) SRR 8 A AL I
W 3k i R — 2R 20 5 R A 0 2 145 T 44 ( Zhang et
al., 2015) . "I 0L BEHE MR AERKET, R %
R FE R E S BT A BRI T AE
33T RAERMERIRBAMXER

W TC 2R A LB ) S S R A, L R
IR R 2 B — & WP 2 2 L, AR
L3 AN 3 SR S R HASS? < V3 il V4 sk

P .Ca Mg, 1] Zn Fe Na Mn fil Cu R IC R,
FA R ICE 1AL AR L, 2R NS T B
B TRE B S m R RE AR 2R S
ili SR SR A K A R AR A B AL ( Clark et
al., 1990) ,JF S5HE X Fioc R UL 5z, D
KA ERIAX E IR TR BT K R BEM (&
Ja B4 ,2005) ,

K .P Fe A {45 7K 5 v m] 5 o4 [ 44 Fn ik 2 X
WA e K R R T, o P A
(A3 N BB AT A 2F 2R S R 3, AR AR AR S
MAERKETZE, P &l TR E (Cao et al.,
2015) . Ca XJ 5525 A TE B S R 5 dE e 34 4 =
SRR, AN Ca FRAEHAERLTNE
SeHAINE T RER B XS Ca® 7E 5 5 1 R
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Fig. 2 Contents of P (A), K (B), Ca (C), Mg (D) in Persea americana fruits at different growing periods

B H AL U AR G, — M, 2 A Ca™ Y
M W s, I HL2R S R B B A RY Ca 5 B Ca
THTE 90% LA I ( Tagliavini et al., 2000) , F#
SR ARG A T AR SR R G o K I JE A
L BHLASJE 0] Ca® AW, DT S B5OH: &5 5 %
( Tuason & Arocena, 2009) . [EIE}, FSEAH) Ca &
S H AR EER RS B OC, n, BEE R
SERKEE, HAd 2 EE Ca® W i iy il bk 2 R
(TAA) & & B AR BH A Ca®™ MW i) B8 V% 2 ( ABA)
SEEM, FECR I P B Ca &% & IZE W T B (De
Freitas et al., 2014) . AF, B8 Ca GEARFFHRE
MRS SR B (5 SRR AE,2020) , SCAT 3R o T AR S
ATV PERE AT HILIR B AL G A ™ 4 % e
A R R ARSI (B 55 2%, 2021)

4 £t
X3 A~ A= il SRR (€ HASS V37 Fl1CV4)
RSAE R F o B R o A Y R

B . (1) Hol B 09 B3 B o iie , Ik 6—12 H |
3 A2 v SR Bl 04 R B B R R S
“HASS’ F1¢ V4> F 12 HiEFE(H, < V3' £ 10 H
IRBNEAE, Z J5 A B T R (2) 3 A A=l 2Rl
A 1T MPEIERR , L35 7 AR E SR 2 A
JLE T E IR VL S 8 Fl AR LT AR, H
H, CHASS' A1 V3T Ry R B Bl T 11 H A
WEAE T V4 JAE 10 A IR B0EAE 5 (3)3 N4
WA EH P K. Ca Mg .Zn Fe Mn Cu Na 55 9
i FoTE, Hh, P K. Zn Fe Na & H7E 10—12
A B E R K (4) K0 & 5224k 5 A5 i A1
Bl Sz, 3 A A Al AR i SR 0 R B AE 10 H
B AEAE T Al R B AR EOR R
PP R JE T AN [ AR A B AR S oRLAR I | 213
PR FNAT 5 0 28 A5 75 77 ) o 1) SR BR A8 b R A A % o
T RALBE  C HASS < V32 Fll“ V4> 3 Al R i
PR A 10 H S R T AR 4 75 ok A7 R A . A
B IR A A I R 2Tl R i AR A e R A
A FpikE— 5T,
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in Persea americana fruits at different growing periods
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