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Abstract: [Objectivel Carya cathayensis is an important economic and oil crop. Its kernel is rich in
protein, fat, fatty acid, minerals and other nutrients, and thus has a high nutritional value. The kernel of
C. dabieshanensis has high oleic acid and linoleic acid and low palmitic acid. At present, there is no sys-
tematic analysis of nutritional components in the two species. This study aims to provide the basic infor-
mation about the nutritional components in the kernels of the two species, which is important for cross
breeding and nutritional quality evaluation.[Methods]In Hangzhou city, Zhejiang province and Lu’ an
city, Anhui province, the main producing areas of C. cathayensis and C. dabieshanensis, respectively,
40 plants with strong growth were selected, and 5.0 kg fruit from each tree were sampled. The nut were
dried and the shell was removed. The contents of general nutrients, functional components, amino ac-
ids, fatty acids and mineral elements in the kernels were determined and analyzed. Protein content was
determined by spectrophotometry. Amino acid was determined with an amino acid analyzer. The con-
tents of K, Ca, Na, Mg, Fe, Zn, Cu, Mn and B were determined with atomic absorption spectrophotome-
try. The content of fat was determined with the Soxhlet extractor method and fatty acids using the inter-
nal standard method. Tannin was quantified with spectrophotometry method. Starch and soluble sugars
were determined by anthranone colorimetry. Squalene was determined with gas chromatography and vi-

tamin E with high performance liquid chromatography. Data were expressed as X+SE (mean + standard
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error), and MS Excel 2016 software was used to draw the tables. Data analysis were performed using
SPSS 25.0.[Results](1) Fat content in C. dabieshanensis was significantly higher than in C. cathayen-
sis (p < 0.05), and there was no significant difference in the contents of protein, starch and soluble sug-
ars. (2) The contents of y vitamin E, tannin and squalene in C. dabieshanensis were extremely signifi-
cantly higher than in C. cathayensis (p < 0.01), and there was no significant difference in the contents of
a vitamin E and total phenols. (3) The contents of total amino acids, essential amino acids and delicious
amino acids in C. cathayensis were extremely significant higher than those in C. dabieshanensis (p <
0.01). Aspartic acid, threonine, glycine, cystine, valine, isoleucine, leucine and lysine were all signifi-
cantly higher in C. cathayensis than in C. dabieshanensis (p < 0.05), and there was no significant differ-
ence in serine, glutamic alanine, methionine, tyrosine, phenylalanine, histidine, arginine and proline. (4)
Monounsaturated fatty acids in C. dabieshanensis were significantly higher than in C. cathayensis (p <
0.05), while polyunsaturated fatty acids were the opposite, and there was no significant difference in to-
tal amount of unsaturated fatty acids and saturated fatty acids. Palmitic acid content in C. dabieshanen-
sis was extremely significant higher than in C. cathayensis (p < 0.01); the stearic acid and linolenic acid
in C. cathayensis were significantly higher than in C. dabieshanensis (p < 0.05), and there was no signif-
icant difference in arachidonic acid, palmitoleic acid, methyl cis-11-eicosenoate, oleic acid and linoleic
acid. (5) The content of Zn in C. dabieshanensis was extremely significantly higher than in C. cathayen-
sis (p < 0.01), and the content of Na in C. cathayensis was significantly higher than in C. dabieshanen-
sis (p < 0.05). The contents of K, Ca and Mg were significantly higher in C. cathayensis (p < 0.05), and
there was no significant difference in Fe, Cu, Mn, P and B.[Conclusion]The contents of protein, starch,
a vitamin E, amino acid, polyunsaturated fatty acid and mineral element were higher but the content of
tannin was lower in C. cathayensis; the contents of fat, soluble sugars, y vitamin E, total phenol, squa-
lene and monounsaturated fatty acid in C. dabieshanensis were higher with great variation. Therefore,
C. dabieshanensis has a greater potential for breeding.
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Table 1 General nutrient contents in

C. cathayensis and C. dabieshanensis %
£z LBk PN
Index C. cathayensis C. dabieshanensis
# [ 5T Protein 9.14+0.85 7.85+1.13
JIE W7 Fat 64.54+2.03 67.07+2.80%

VEH) Starch 4.112.17 3.01+0.84

A ¥ B Soluble sugar
R HIRIRNE R B E (p< 0.0 MERWLEE (p<0.01),
ENGIB

Note: * and ** mean significant difference at p < 0.05 and p < 0.01,

5.68+0.99 5.98+0.93

respectively. The same below.
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=y feE R E TR RIG & 2 08267.60 mg kg
37 403.78 mg - kg F1312.63 mg- kg, bt A% Bk 43 5
757 10.81%-35.42%H195.06%

2 WS XL IR S & 8

Table 2 Functional components in

C. cathayensis and C. dabieshanensis  (g-kg")
R Index g'-l ztilzsayensis ??ﬁzﬁgj}fiﬁm
o 4£45 &K E o vitamin E 13.50+1.90 9.60+2.60
y 44 F E y vitamin E 241.50+20.20 267.60£48.70%*
K453 Total phenol 53 647.98+12 171.75 58 665.75+11 250.70
H17* Tannin 27 620.73+4 450.34 37 403.78+7 200.88**
A %)% Squalene 160.27+19.99 312.63+90.66%*
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Table 3 Amino acids in C. cathayensis

R4 kSRR B S 8
Table 4 Fatty acids in C. cathayensis and

and C. dabieshanensis % C. dabieshanensis %

S48 Index L A%k . Kl mAm itk . Eizt L%k _ PN m.m Ak .

C. cathayensis C. dabieshanensis Index C. cathayensis  C. dabieshanensis
RAZ R Asp 0.87+0.08* 0.70+0.13 ERAEE C16:0 4.91+0.14 5.86+0.33%*
“ I3 %2 Thr 0.32+0.03* 0.26+0.05 filiJig i C18:0 2.32+0.58* 1.8420.11
245 Ser 0.47+0.04 0.38£0.07 TE4: 1 C20:0 0.1440.02 0.16+0.01
BE W Glu 1.9240.21 1.4840.32 FEAIIR Cl6:1 0.18+0.04 0.180.03
H4R Gly 0.46+0.04% 0.370.07 MR C18:1 65.17+4.34 76.39+4.21
45 Ala 0.44-0.04 036007 IPHER C18:2 25.15+4.32 14.15+3.83
R Cys 0.21+0.04* 0.19+0.03 %ﬁﬁm:cfﬁ;kﬁ # C20:1 532335* (l)gigég
Rl 0.44£0.047 0352007 NN B 1R 65.35+4.38 76.57+4.24%
SHEE Met 0.11+0.02 0.07+0.02 Monounsaturated fatty acids
SR e 0.37+0.03* 0.28+0.06 2 A AN IR TR 27.06+4.53%* 15.34+4.07
“2ERG Leu 0.640.06* 0512010 Polyunsaturated fatty acids
WL Tyr 0.3040.04 0.2340.05 HuFNJIE IR Saturated fatty acids ~ 7.37+0.93 7.86+0.45
S HE IR Phe 0.52+0.05 0.40+0.07 gﬂz@aﬁr}ﬁfﬁ ?ity reids 92.63£893  92.14+8.33
" Lys 0.44+0.03* 0.34+0.05
YL His 0.24£0.02 0.1840.03 25 WS RALLERMH{CT RTRSEtL
KRR Arg 1.190.14 0.95:0.21 B
iU Pro 0.41=0.04 0.300.05 PRI BRI e R S ' GRS, i
SRR IR DAA 3.69+0.37%% 2.91£0.59 B DL Mn 2 B A48 5 AR B (CV=35.51%) , K 51l
BRARIREAL - 28810267 2214042 L A% bk A Na 47 8 45 5 (CV=35.04) . Na Fil Zn &5 5
SR M TAA 9.350.95%* 7.35+1.47

A A R

Note: “ is the essential amino acid for human body.
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Table S Mineral contents in C. cathayensis and

C. dabieshanensis (mg-kg"
izt ik Py 20
Index C. cathayensis C. dabieshanensis
B K 3235.48+421.80* 2 914.80+661.99
5 Ca 1 804.60+234.04* 1 190.78+159.61
i Na 7.11£1.02%* 6.22+2.18
Mg 1405.03+167.56* 1324.30+223.58
2k Fe 37.54+4.77 22.45+5.41
BEZn 51.79+6.66 52.52+11.98%*
i Cu 10.49+1.98 11.68+1.89
£ Mn 94.98+33.73 113.53+31.81
1P 2 814.18+264.49 2393.80+247.40

B 14.46+3.25 11.84+2.55
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