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Determination of Main Nutrient Components and Fatty Acids in 17 Kinds of
Walnut Kernels in Yunnan
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ABSTRACT: The work aims to determine the main nutrients in walnut kernels and to study the types and contents of fatty ac-
ids by selecting walnut kernels from 17 producing areas in Yunnan as the research object.The contents of total sugar, protein,
crude fat and fatty acid were determined based on GB 5009.7—2016, GB 5009.5—2016, GB 5009.6—2016 and GB
5009.168—2016.The mass fractionof sugar, protein and crude fat in walnuts from 17 producing areas of Yunnan was 2.54%,
18.42%, and 66.44%. The fatty acids weremostly unsaturated fatty acids, mainly composed of oleic acid and linoleic acid. The
content of fatty acid in Niangqing (Yangbi) was the highest with mass fraction of 92.23%. The content of fatty acid in Quren
No.1 (Huizehuizhu) was the lowest, with mass fraction of 88.65%. The average ratio of polyunsaturated fatty acids n-6 series to
n-3 series in walnut kernels was 8.49 : 1, which wasbasically in line with the recommendations of the UN Food and Agriculture
Organization ((5~10) : 1). The coefficient of variation of fatty acid a-linolenic acid was the highest, 29.41%, and the coeffi-
cient of variation of linoleic acid was the smallest, 9.89%. The ratio of PUFA/SAF of the large sand shell (JiangchuanXiongmei)
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was the highest, 14.89% and such walnut kernel was the best to lower blood fat and evaluate fatty acid properties.According to

the analysis of different varieties of walnuts in Yunnan, Yunnan walnut kernels are rich in nutrients and beneficial to varieties,

and have the value of in-depth development, processing and utilization.
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Tab.1 Fraction mass of total sugar in walnut kernels from 1
different regions 3
1% 1% 23.10%
1 1.52
2 6 2.22 14.60%
3 5 2.27
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Tab.2 Massfraction of protein in walnut kernelsfrom 3
different regions
72.25%
1% 1%
3
1 20.20 . .
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2 6 18.80 different regions
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Tab.4 Content of fattyacidin walnut kernels from different regions
[ (n-6)/(n-3)
-
1 8.41 2.95 17.30 63.54 7.81 8.14
2 6 5.89 2.64 21.24 63.73 6.50 9.80
3 5 6.24 2.66 32.49 54.43 4.18 13.02
7.89 2.56 21.94 58.65 8.95 6.55
8.41 2.69 22.90 59.65 6.35 9.39
5.70 2.74 29.88 55.34 6.35 8.71
5.52 2.48 34.46 53.91 3.62 14.89
5.12 2.65 45.17 39.98 7.08 5.65
7.81 2.26 26.60 57.18 6.16 9.28
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Tab.5 Analysis of variation of fatty acid composition in walnut kernels %
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Tab.6 Evaluation of fatty acid types and properties of walnut kernels from different regions

1%

PUFA/SAF
PUFA SAF
MUFA o-
1 88.65 17.30 71.35 11.36 8.14
2 6 91.47 21.24 70.23 8.53 9.80
3 5 91.10 32.49 58.61 8.90 13.02
89.54 21.94 67.60 10.45 6.55
88.90 22.90 66.00 11.10 9.39
91.57 29.88 61.69 8.44 8.71
91.99 34.46 57.53 8.00 14.89
92.23 45.17 47.06 7.77 5.65
89.94 26.60 63.34 10.07 9.28
1 91.01 29.43 61.58 8.99 9.96
1 91.94 30.47 61.47 8.05 7.79
90.22 21.67 68.55 9.79 5.79
3 92.17 37.23 54.94 7.83 8.42
90.15 22.01 68.14 9.85 7.67
91.76 36.67 55.09 8.23 12.31
89.88 18.95 70.93 10.11 5.81
89.94 29.80 60.14 10.05 13.35
90.73 28.13 62.60 9.27
17.30% 45.17% a-
28.13% 39.98% 63.73% a-
29.41%
3 4 56.01% o- 26.06% 9.89%
3.62% 10.41% 6.60% a-
1
8.41% 6 17
90.73%
1 3.21% 2 6 3 5
45.17% 1 1 3
2 6 63.73%
O- 92.23%
1041 % a-
n-6 n-3 o- 88.65% 17
(5.65 14.89):1 28.13%
8.49 : 1, 62.60%
(n-6)/(n-3) (5 10): 1(26] 9.27% PUFA
17 SAF
5 5 PUFA/SFA 2



(I

2019 4E 4 H

. 24 .
e o17
PUFA/SAF 14.89
2
3 ZiE
17
17
2.54%
3.33%
18.42% 23.
14.6%
17
66.44%
72.25% 59.89%
17
a_
92.23% 1
88.65% 17
n-6 n-3
8.49 : 1
(n-6)/(n-3) (5 10):1
o- 29.41%
9.89%
92.23%
1
88.65% 17
PUFA/SAF
14.89
17

SE k-

(1]

1%

[10]

[11]

WAL, R, TRk Il ke BRSOk
WA . PEEYSESR, 2012, 18(5): 22—25.
PAN Yue-hong, ZHOU Ai-lian. Analysis on the Status
quo, Prospects and Countermeasures of Walnut Indus-
try Development in China[J]. Chinese Journal of Food
and Nutrition, 2012, 18(5): 22—25.

WA, BRE, VRE, % EMERE SR RIEDIRE &
TERFMI]. BERHL 525, 2009, 34(4): 48—50.
HUANG Li-hui, HUANG Qun, SUN Shu-guo, et al.
Nutritional Health Function and Development of Wal-
nut[J]. Food Science and Technology, 2009, 34(4):
48—50.

Rk, TR e AR K R iR K H AR S ]
Molr JE A %1, 2011, 36(3): 98—105.

LU Bin, NING De-lu. Summary of the Development of
American Walnut Industry and Its Reference[J]. For-
estry Research and Planning, 2011, 36(3): 98—105.
HASEY M L. The Walnut Industry in California:
Trends, Issues, and Challenges[M]. California: Uni-
versity of California, Davis, 1994: 1—7.

20, BFE . E AR R S,
TR, 2013, 34(4): 23—28.

LI Zhong-xin, YANG Li-ling. Research on the Devel-
opment of Chinese Walnut Industry[J]. Chinese Journal
of Agricultural Mechanization, 2013, 34(4): 23—28.
AP, N Rk TR . R RN,
2012(10): 14—15.

LI Ping, LU Jian-ming. Processing and Utilization of
Walnut[J]. Processing
2012(10): 14—15.

LIU Su-ang, LIU Fu-guo, XUE Yan-hui, et al. Evalua-
tion on Oxidative Stability of Walnut Beverage Emul-
sions[J]. Food Chemistry, 2006, 203: 409—416.

PAN A, SUN Q, MANSON 1] E, et al. Walnut Con-
sumption is Associated with Lower Risk of Type 2 Di-
abetes in Women[J]. The Journal of Nutrition, 2013,
143(4): 512—518.

KRIS-ETHERTON P M. Walnuts Decrease Risk of
Cardiovascular Disease: a Summary of Efficacy and

of Agricultural Products,

Biologic Mechanisms[J]. The Journal of Nutrition,
2014, 144(4): 547—554.

POULOSE S M, BIELINSKI D F, SHUKITT-HALE B.
Walnut Diet Reduces Accumulation of Polyubiqui-
tinated Pro-teins and Inflammation in the Brain of
Aged Rats[J]. The Journal of Nutritional Biochemistry,
2013, 24(5): 912—9109.

PEREIRA J A, OLIVEIRA I, SOUSA A, et al. Bioac-
tive Properties and Chemical Composition of Six



B40H H1W 25 i

o R 17 R B SR A

JiE iR BT ¢ 25 -

[12]

[15]

[17]

[18]

Walnut (Juglans Regia L) Cultivars[J]. Food and
Chemical Toxicology, 2008, 46(6): 2103—2111.
BOVHE, oL, WA, S BBk, 2. B4
EURFATFITBUR (D], BRAR A, 2017, 18(4): 14—15.
LI Jian-yun, LEI Li, ZHANG Bing-quan, et al. Re-
search Status of Walnut, Sesame and Peanut Degrease
Cakes[J]. Modern Food, 2017, 18(4): 14—15.
MR 2. P25 2015 4R iR[M]. JEst:
| = 25 BHE T A, 2015.
National Pharmacopoeia Commission.Chinese Phar-
macopoeia 2015 Edition[M]. Beijing: China Medical
Science and Technology Press, 2015.
WAL, FIHIH, & RE. B LA ER F A5 B I
JEAKES T[], BB, 2013, 34(1): 220—224.
BAO Yi-hong, YU Yang-yang, ZHAO Ruo-shi. Process
for Preparation of Antihypertensive Peptides by En-
zymatic Hydrolysis of Pecan Protein[J]. Food Science,
2013, 34(1): 220—224.
T, Tl QIEF. AR HAZHE R ZG T
PRIEA[I]. R, 2013, 34(15): 100—103.
WANG Zhong-kul, WANG Chao, GUAN Fa-chun.
Evaluation of Comprehensive Characters of Walnut
Nuts from Different Habitats[J]. Food Science, 2013,
34(15): 100—103.
AR BBk A TR R A ) RE B 24 A (0T 50 0k
(1. FEEYSE SR, 2014(10): 74—76.
FU Miao-miao. Research Progress on Nutritional
Health Function and Medicinal Value of Walnut[J].
Chinese Journal of Food and Nutrition, 2014(10): 74—
76.
WKk v, WIEIR, BRRAK, S5, ASTR] SR R =k
FREFMAETEM[I]. BEMFFE, 2017, 38(13): 208.
YANG Yong-tao, PAN Si-yuan, YAN Xin-xin, et al.
Evaluation of Amino Acid Nutritional Value of Different
Varieties of Walnuts[J]. Food Science, 2017, 38(13): 208.
MEN, B, BRE, F. 6 Mk RZ
BIRPE D). P R AR, 2017(1): 59—66.
SU Yan-ping, ZHAO Shuang, LI Bao-guo, et al. Nutri-
tional Evaluation of 6 Xinjiang Walnut kernels[J].
Journal of the Chinese Cereals and Oils Association,

[25]

[26]

[27]

2017(1): 59—66;

EHF, INESE, widES, 5 Bk E R HIME
K TR A Iﬂﬂﬁﬁla 2017(4): 20.

WANG Xin-ping, SUN Hui-ying, RU Hui-ling, et al.
Nutritional Medicinal Value and Processing of Wal-
nuts[J]. IACEZ, 2017(4): 20.

GB 5009 7—2016, £ b ik JEE RGP E [S].

GB 5009.7—2016, Determination of Reducing Sugar
in Food[S].

GB 5009.5—2016, £ i o 8 H BT IIE[S].

GB 5009.5—2016, Determination of Protein in Food
[S].

GB 5009.6—2016, £ T T I 5E [S].

GB 5009.6—2016, Determination of fat in food[S].

GB 5009.168—2016, £ H i 15 2 19 I 7 [S].

GB 5009.168—2016, Determination of Fatty Acids in
Food[S].

%%?,Aﬁ VAR, 55 bk s IR /g D he
TERAA]. ERHL S 255, 2009(4): 48—50.
HUANG L1-hu1, HUANG Qun, SUN Shu-guo, et al.
Nutritional Health Function and Development of Wal-
nut[J]. Food Science and Technology, 2009(4): 48—50.
XN, #EAE, BRaifl. BekE AT e ] &l
5k mET ok, 2009, 35(9): 116—118.

LIU Ling, HAN Ben-yong, CHEN Chao-yin. Research
Progress of Walnut Protein[J]. Food and Fermentation
Industries, 2009, 35(9): 116—118.

W ZE, RSk, X, AR ST A BRI R 1 R
AR & =P [I]. PR 4, 2010, 23(2):
497—501.

PAN Xue-jun, ZHANG Wen-biao, LIU Wei,
Analysis of Fatty Acids and Amino Acid Contents in
Guizhou Walnut Seeds[J]. Southwest Agricultur-
alJournal, 2010, 23(2): 497—501.

WRIEMS, AU, It S JLEHE RAS™ 6
MR B NE TR AT [7]. & Bk, 2015, 40(1): 195.
CHEN Yi-peng, ZHENG Kai-hang, HE Ji-guo, et al.
Fatty Acid Analysis of Oils in Several Kinds of Com-
mercial Nut Products[J]. Food Scienceand Technology,
2015, 40(1): 195.

et al.



