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Analysis of nutritive components of different types of Xinjiang wild wal-
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Abstract: [Objective]lThe Xinjiang wild walnut (Juglans regia L.) is a perennial deciduous nut tree. It
is only distributed in the Yili area of Xinjiang. As a wild sibling species of cultivated walnut, Xinjiang
wild walnut is of important value in walnut cultivation as well as its origin and evolution. Xinjiang wild
walnut distribution area is located in the inversion layer of Yili River Valley, where the sunshine is abun-
dant, the precipitation is rich, and the soil is fertile and loose. These conditions provide a good environ-
ment for the growth and development of Xinjiang wild walnuts, and also exert an important influence
on the nut quality. Wang Lei divided Xinjiang wild walnuts into 14 different types through investigation
and comparison. At present, the research on the nutrient composition of Xinjiang wild walnuts shows
that Xinjiang wild walnut oil has the highest content of monounsaturated fatty acids, which is rich in
protein, sugar and oil, but no other systematic analysis and research have been reported so far. In this ex-
periment, 10 types of Xinjiang wild walnuts were used as experimental materials to determine the nutri-
ent composition, to explore the nut quality, to screen the excellent resources with developing potential,
and to provide a theoretical reference for the utilization of Xinjiang wild walnut germplasm resources.
[Methods)According to 10 different types of Xinjiang wild walnuts, 15 quality indexes including pro-
tein, fatty acid, vitamin E and mineral elements in the nuts were determined. Through the analysis of

variance, the nutrition of nuts was carried out. Differences in ingredientswere compared by using Excel

WA H #A:2018-11-28 5 HW:2019-01-16

FETH - E R B AFHA 4 (31260187)

FEF WA« UL, L, FERR UL T A WEFU 07 )« ORI A% 5 RAMILEH . Tel: 13899881408, E-mail : 764629695 @qq.com
*if {5 {34 Author for correspondence. Tel: 13999270563 , E-mail : zhang2003215@126.com



622 P ) 2 £

2010 and SPSS 20.0 software, and Duncan's multiple comparison in ANOVA was used for statistical
analysis of the measurement indexes. [Results] The nutrients in wild walnut kernels mainly included
fat, protein, soluble sugar, vitamin E, etc., and except for protein, there were extremely significant differ-
ences among them. The nutrients of kernel showed abundant variability. The variation coefficient of pro-
tein contents with different types was small, the average value was 18.995%. The contents of soluble
sugar in wild walnut kernels ranged from 4.23% to 6.53%, which was much higher than the soluble sug-
ar content of pecans (0.26%-0.68%); the contents of vitamin E ranged from 2.86 to 8.67 mg - kg'. The
contents of nine mineral elements in the kernels were ranked as follows: potassium > phosphorus > mag-
nesium > calcium > iron > sodium > zinc > copper > selenium. The highest total amount of mineral ele-
ments was 12 827.19 mg - kg, which may have a great relationship with the soil organic matter, water
and sunlight in the growing areas of Xinjiang wild walnuts. The average fat content in the kernels was
656.4 g-kg'. Wild walnuts were rich in fat. The detection of five fatty acids in the kernels showed that
the contents of fatty acid in different types were significantly different, with higher contents of linoleic
acid, oleic acid and linolenic acid. The higher contents of linoleic acid and linolenic acid could exert cer-
tain effects on purifying blood and preventing cardiovascular diseases. The average content of linolenic
acid in Xinjiang wild walnuts was 18.575%, which was much higher than that of common vegetable oil,
such as rapeseed oil (8.04%), sesame oil (0.45%) and soybean oil (0.85%). Among the five fatty acid
compositions, the content of unsaturated fatty acids accounted for 90.115% of the total fatty acids,
which was similar to the results of Liu Huaying; but in this study, Xinjiang wild walnut kernels were
heavy linoleic acid. The content of oleic acid was the highest, and Liu Huaying had the highest oleic ac-
id content, showing the results were inconsistent. The reasons for this may be large area of wild walnut
ditch, diverse topographical conditions, different sampling sites, and yearly difference in measurement.
The climate difference of the year may cause differences in the composition of wild walnut kernels.
[ Conclusion]Compared with Xinjiang walnut cultivars, the nut nutrients of Xinjiang wild walnuts were
rich in protein, fat, soluble sugar, fatty acids and trace elements. Theflat-bottom nuts had the highest fat
content and the sharp nuts had the highest soluble sugar content. Among the trace elements in Xinjiang
wild walnuts, the contents of potassium, phosphorus and magnesium were higher. Among the fatty acid
compositions of Xinjiang wild walnuts, the ovale fatty acid had the highest mass fraction. In the devel-
opment, utilization and breeding of Xinjiang wild walnut resources, Xinjiang wild walnuts can be used
as a high-quality protein plant, and at the same time, the flat-bottom round and small round nuts can be
chosen as the resources of edible vegetable oil. Different types of wild walnuts in Xinjiang had different
excellent indicators. Therefore, when the nutrient composition of Xinjiang wild walnuts are evaluated,
the comprehensive considerations are needed.
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Table 1 Analysis of main nutrients in different types of Xinjiang wild walnut nuts

3t wCE D w( AT PERD w( LR E) wCE [ D wCOR IR D
Type Fats content/% Soluble sugar/% Vitamin E/(mg-kg')  Protein/% Total flavon/%
/IHiE Small oval 66.24+0.32 C 5.71£0.06 C 8.5045.00 A 19.45+0.55 AB 0.21£0.01 A
/& Small round 71.40+0.39 A 4.78+0.02 GH 7.26£1.00 B 19.10+0.60 AB 0.01+0.00 F
218k Pindle 68.18+0.46 BC 5.55+0.04 CD 5.875+25.50 C 17.85+0.25 B 0.13+0.00 CDE
R % Pinted fruit 54.64+1.06 F 6.53+0.08 A 8.675+7.50 A 18.80+0.40 AB 0.17+0.00 B
YU Eggs round 70.12+0.30 AB 5.01£0.01 FG 5.305+14.50 D 19.05+0.25 AB 0.14+0.01 BCD
2 JF Heart 64.39+0.53 D 6.01+0.09 B 5.435+7.50 CD 19.15+0.25 AB 0.21+0.00 A
“FJE A Flat round 72.15+0.61 A 4.68+0.02 H 4.29+7.00 E 18.70+0.40 AB 0.11+0.01 DE
HiIE Oval 61.92+0.00 E 5.10£0.05 EF 5.20+3.00 D 19.15£0.65 AB 0.12+0.00 DE
RMf Long nose 61.37+0.07 E 5.32+0.06 DE 4.08+17.00 E 18.75+0.15 AB 0.16+0.00 BC
#:7% Iron shell 66.00+0.41 CD 4.23+0.06 1 2.86+8.00 F 19.95+0.15 A 0.11+0.00 E
A7 5 280 Coefficient of variation/% 7.97 12.58 32.14 3.55 42.71

>R Duncan 2 8 HETE, BE KN 1% AT RN ZERBEE . N,

Note: Using the Duncan multiple comparison method, the significant level is 1% ; The different letters mean significant difference. The same be-

low.
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Table 2 Analysis of fatty acid composition of different types of Xinjiang wild walnut nuts W%

eyt PR T flg 2 TR ME R R4 MEE
Type Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid/%  Total content
/Ml Small oval 6.42+0.00 D 2.35+0.02 AB 26.60+0.20 D 44.40+0.10 A 19.70+0.10 AB 99.47
/I&E Small round 6.67+0.04 C 2.384+0.02 AB 26.15+£0.15 D 44.95+0.15 A 19.40+0.10 BC 99.55
Zj# Pindle 6.51£0.02 D 2.28+0.03 B 25.40+0.20 D 44.55+0.35 A 20.05£0.15 A 98.79
42 Pinted fruit 6.45+0.05 D 2.26+0.04 B 25.60+0.30 D 42.10+0.20 B 17.55+£0.15 D 93.96
Ui [ Eggs round 6.80+0.02 B 2.35£0.03 AB 31.00+0.30 B 44.85+0.15 A 19.70+0.10 AB 104.70
2] Heart 6.78+0.01 BC 2.49+0.02 A 29.65+0.15C 42.60+0.30 B 17.50+0.10 D 99.02
PRI Flat round 6.89+0.03 B 2.37+0.05 AB 30.05+0.25 BC 42.45+0.35 B 17.60+0.10 D 99.36
il Oval 6.78+0.03 BC 2.50+£0.05 A 25.45+0.35D 44.80+0.20 A 19.00+0.10 C 98.53
2R Long nose 7.27+£0.03 A 2.46+0.03 A 26.10+£0.20 D 44.60+0.20 A 19.30+0.10 BC 99.73
7% Tron shell 6.82+0.03 B 2.35£0.04 AB 34.55+0.25 A 39.55+0.05 C 15.95+0.05 E 99.22
5 R 3.62 3.58 10.81 4.00 7.04 29.05

Coefficient of variation/%




551

J A5 TR A R E IR B E T gy 625

(39.55% ) 5 WV JbK 2 H &7 B Y 1) 5 = o B B
(20.05%) , Bk 7 B 1 Jot & 7 B AR (15.95% )« FLAN
b1 R JE R TR 3 BUAE 25.4%~34.55% , % 5 REUN
10.81% , A~ [F] 245 B4 37 58 9 A% Bk 1) 9 R 75 = 22 e 3¢
K 58 L 1 0 U K (34.55% ), J5it i 43 B
NIRRT (25.40%)
23 AEXBFETRMRCTHITEZRIERS
#

WraEE RS A EENT IR, A
[ 2 7R 7 8 B Ak A 1) 9 Bl e R AT T
ELERWNE3, AFEEEHEHE A& TRS
HREBELERN, KM o R FAEENEEMNE
o OMUMILET, BRABBAKMETH THR
(23.36% ) FAM 7T % (19.87%) . #7 58 BF AZ bk R 1=

Ot Eh MTEN S EREG, 8N
4 361.24~6037.01mg-kg ", P45 EiA5026.33 mg kg's
HUCNE L E, & &N 3 346.75~4 300.52 mg-kg',
S Bk 3 895.00 mg - kg'. T EREF AL Bk 10 M
A, DL YA T 3R & f ey, 15 976.92 mg kg
M 5t 25 ) v T A SR AL OB B T R S R s, A
52.94 mg - kg B M BB U R B B R, I8 37.42
mg - kg's REMEYH tRr T ERSE, A
6 037.01 mg- kg B MM BE LR T ERE, 1A
1 946.81 mg-kg'; LIE I G R & i &, 14 14.16
mg-kg's PR NGRS R, 18 52.74 mg kg
OME ML E T, S ENL R R EN, R
FEAY W 5 B A I8 4 300.52 mg - kg'e 9 FlAT
Yot & b il o R I AR, & & 0.03~0.06

x3 TELBFEBHFGMRICT YIRS

Table 3 Analysis of mineral elements in different types of Xinjiang wild walnut nuts w/ (mg- kg™
o JuNErs
Type 5 Ca #: Fe BEZ MK B Mg i Cu 44 Na s P fifi Se Total

P content
AN 852.04+ 40.10= 27.55+  5417.07+ 1946.81+  11.84+ 39.06+  4102.95+ 0.04+ 12 437.46
Small oval 9.11 BC 0.87 D 025 D 56.18 BC 35.09 A 0.46 BC 047D  24.50 CD 0.000 5 BC
AN 832.54+ 49.19+ 30.87+ 5136.74+ 193535+ 11.48+ 4143+  4001.34+ 0.04+ 12 038.98
Small round 1.04 C 0.89 AB 0.15 BC 152.53 BCD 10.20 A 0.37BCD 0.18C 9.36 CD 0.002 5 BC
i 835.65+ 47.55+ 30.04+ 5246.32+ 1856.75+  9.59+ 4135+  3797.27+ 0.06+ 11 864.58
Pindle 20.04 C 0.94 BC 0.93CD 18.42 BC 1.57A 032 E 1.10C 12.36 BC 0.0030 A
R 824.47+ 43.29+ 31.45+ 6037.01+ 1 534.02+ 10.73+ 45.65+ 4 300.52+ 0.05+ 12 827.19
Pinted fruit 38.31C 1.24 CD 0.05 BC 135.16 A 474.90 A 0.18CDE 0.04B 25.84D 0.003 0 AB
IR 893.51+ 48.79+ 33.45+ 4782.38+ 1902.81+ 13.74+ 4239+ 3712.63+ 0.04+ 11 429.74
Eggs round 11.99ABC 1.69 AB 0.78 B 111.12 CDE 347A 0.11 A 0.37C 67.93 B 0.002 5 BC
VYA 966.15+ 52.94+ 33.29+ 4361.24+ 1716.16+ 14.16+ 3439+ 3 346.75+ 0.03+ 10 525.11
Heart 27.89 A 1.52 A 0.99 BC 124.54 E 5577 A 0.18A 032 F 118.68 A 0.0020C
P 935.05+ 4721+ 33.95+ 4893.81+ 1 896.56+ 12.28+ 52.74+ 3 940.60+ 0.06+ 11 812.26
Flat round 22.72 AB 0.06 BC 0.77 B 29.90 CD 4520 A 0.06 B 0.55A 70.71 BCD 0.004 0 A
i 971.97+ 44.68+ 31.18+ 492524+ 1860.17 991+ 36.20+ 3 832.62+ 0.05+ 11 712.02
Oval 21.13 A 0.59 BCD 0.98 BC 131.30 CD 9.62 A 0.16 E 0.12 EF  3.07 BCD 0.000 5 A
R 976.92+ 47.06+ 33.48+ 4768.72+ 1877.62+ 10.52+ 38.92+ 397197+ 0.05+ 11 725.26
Long nose 6.98 A 0.49 BC 0.64 B 19.87 DE 7.58 A 0.13 DE 0.36 D 15.24 BCD 0.000 0 AB
Rk 941.71+ 46.74+ 37.42+ 4 694.78+ 1 858.43+ 11.35¢ 37.31£ 394339+ 0.03+ 11 571.16
Tron shell 19.07 AB 0.54 BC 0.01 A 37.02 DE 48.18 A 0.25BCD 0.20 DE 74.35 BCD 0.0005C
B R 23.36 7.6 8.34 9.2 10.79 12.89 12.58 6.49 19.87 51.73
Coefficient of
variation/%
mg-kg's b, IAFEAE IR 35 1) 22 7, U0 B s BT A bk S %
3 W @ B FE I T AR S . AN TR 2 AR [ 5 Y A% Bk R
> (@
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BEAT T I5E LB SR AR AT R R TR B A
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IR 5 58 5 RECEN P I81E8 18.995%, 1 T
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7K 5 AEC(16.357% ) [ 75 S 5P (13.66% ) F I 37
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