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Investigation of the contents of fat and fatty acids in Juglans sigillata cv.
Yangbidapao based on a large sample size
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Abstract;In order to evaluate the grades of Yangbidapao walnut and walnut oil, the fat and fatty acid
contents in 91 Yangbidapao walnut samples from Yangbi county were analyzed according to GB 5009. 6 —
2016 and GB 5009. 168 -2016, respectively, and their grades were determined by GB/T 20398 —2006
and T/CCOA 2 —2019. The results showed that the mean content of fat in 91 samples was 65.3% , and
the coefficient of variation was 3. 1% . Five fatty acids (linoleic acid, oleic acid, o — linolenic acid,
palmitic acid and stearic acid) were detected in all 91 samples. The mean contents ( content ranges) of
these five fatty acids were 61.4% (38.7% -70.0% ), 22.5% (11.1% -49.4% ), 7.7% (3.9% -
11.4% ), 6. 4% (4.3% -8.2% ), 2. 0% (1.5% - 3.6% ), respectively. The mean content of
unsaturated fatty acids was up to 91. 6% , and that of essential fatty acid was up to 69. 1% . The
coefficients of variation for oleic acid and « — linolenic acid were up to 30. 1% and 20.4% , respectively.
According to fat content, 63.7% of all samples conformed to the special grade and 1st grade of walnut,
and 91.2% of all samples conformed to the special grade of walnut oil according to the contents of fatty

acids. The maximum contents and coefficients of variation for oleic acid and a — linolenic acid suggest the

possibility of selecting plants with high content of
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walnut. Additionally, a large sample size is
probably necessary for the thorough investigation
of the content differences of fat and fatty acids

within or among walnut cultivars in Yunnan
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F5 BeWi - ARHEER  BEARER IR WMER  o-WRRER AR AMERIRITTR W IR IR
1 67. 4 sx 6.7 2.2 24.3 60.4 6.4 8.9 91.1 66.8
2 67.1 *x 6.5 2.0 24.5 60.2 6.8 8.5 91.5 67.0
3# 66. 1 s#x 6.0 2.0 30.1 56.5 5.4 8.0 92.0 61.9
4 67.0 s 6.3 2.5 21.0 63.8 6.4 8.8 91.2 70.2
5 66. 4 s 6.8 1.9 17.3 65.8 8.2 8.7 91.3 74.0
6 66. 6 s 7.3 2.1 20.1 64.1 6.4 9.4 90.6 70.5
7 59.4 7.0 2.2 20.2 63.6 7.0 9.2 90.8 70.6
8 65.7 ** 6.6 2.3 21.6 63.2 6.3 8.9 91.1 69.5
9 62.6 * 6.0 1.8 17.4 66.5 8.3 7.8 92.2 74.8
10 65.0 s*x 7.2 2.2 17.8 65.3 7.5 9.4 90.6 72.8
11# 63.2 * 5.6 3.6 26.5 59.7 4.6 9.2 90.8 64.3
12 67.6 sx 6.9 2.2 24.2 59.8 6.9 9.1 90.9 66.7
13 59.9 7.4 2.7 18.6 64.9 6.4 10.1 89.9 71.3
14 60.2 * 5.1 2.6 22.8 63.6 5.9 7.7 92.3 69.5
15 65.7 *x 6.2 2.0 22.5 63.4 5.9 8.2 91.8 69.3
16# 60.6 * 4.3 2.1 47.1 41.9 4.6 6.4 93.6 46.5
17# 63.6 * 4.4 2.4 49.4 38.7 5.1 6.8 93.2 43.8
18# 62.7 * 5.4 2.1 38.0 50.6 3.9 7.5 92.5 54.5
19 62.6 * 7.2 3.1 21.5 62.0 6.2 10.3 89.7 68.2
20 65.9 s 5.8 2.3 31.5 54.3 6.1 8.1 91.9 60.4
21 65.0 *x 4.9 2.5 29.2 54.4 9.0 7.4 92.6 63.4
22 64.9 * 6.9 2.4 21.8 61.5 7.4 9.3 90.7 68.9
23 63.2 * 6.5 2.2 30.0 55.6 5.7 8.7 91.3 61.3
24 64.7 * 6.4 2.2 25.0 59.8 6.6 8.6 91.4 66.4
25 64.7 * 7.0 2.4 22.7 61.1 6.8 9.4 90.6 67.9
26 60. 8 * 6.0 2.2 21.2 63.4 7.2 8.2 91.8 70.6
27 67.5 s#x 7.4 2.7 21.7 60.2 8.0 10.1 89.9 68.2
28 68.6 *x 7.4 2.3 20.1 61.3 8.9 9.7 90.3 70.2
29 65.2 sx 6.7 2.6 22.9 60.7 7.1 9.3 90.7 67.8
30 68. 8 *x 7.5 2.3 20.2 62.1 7.9 9.8 90.2 70.0
31 63.6 * 7.4 2.4 22.3 61.2 6.7 9.8 90.2 67.9
32 65.7 #x 7.3 2.4 23.3 59.8 7.2 9.7 90.3 67.0
33 65.6 6.9 2.4 21.3 61.1 8.3 9.3 90.7 69.4
34 62.7 * 6.2 2.0 19.0 65.4 7.4 8.2 91.8 72.8
35 70.7 *x 6.8 2.5 22.2 60.2 8.3 9.3 90.7 68.5
36 66. 1 s 7.1 2.5 23.9 59.9 6.6 9.6 90.4 66.5
37 65.2 *x 7.5 2.5 23.4 59.9 6.7 10.0 90.0 66.6
38 62.4 = 5.3 2.3 19.6 65.2 7.6 7.6 92.4 72.8
39 65. 1 s#x 6.4 1.8 22.6 61.8 7.4 8.2 91.8 69.2
40 64.7 * 7.4 1.8 18.5 64.4 7.9 9.2 90.8 72.3
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41 66. 8 #x* 6.9 1.8 21.0 63.3 7.0 8.7 91.3 70.3
42 67.8 #:x 5.5 1.7 27.9 54.8 10.1 7.2 92.8 64.9
43 63.8 * 7.0 1.9 16.7 65.5 8.9 8.9 91.1 74.4
44 63.5 * 6.8 2.2 15.6 68.4 7.0 9.0 91.0 75.4
45 65.6 #x 7.5 1.8 14.1 68.0 8.6 9.3 90.7 76.6
46 66. 4 #x* 7.3 1.8 12.9 66.6 11.4 9.1 90.9 78.0
47 65. 1 s 7.7 1.6 11.5 68.7 10.5 9.3 90.7 79.2
48 67.0 #x* 6.6 1.9 16.9 66.5 8.1 8.5 91.5 74.6
49 67.2 %% 6.7 1.9 17.1 66.3 8.0 8.6 91.4 74.3
50 63.3 * 6.4 1.8 22.4 62.3 7.1 8.2 91.8 69.4
S51# 63.2 6.4 1.7 26.2 60.4 5.3 8.1 91.9 65.7
52 62.3 * 6.2 1.6 25.4 60.0 6.8 7.8 92.2 66.8
53 62.7 * 6.2 1.8 21.4 63.7 6.9 8.0 92.0 70.6
54 64.6 = 6.4 2.1 18.9 65.4 7.2 8.5 91.5 72.6
55 63.6 * 7.1 1.8 23.7 60.2 7.2 8.9 91.1 67.4
56 65.9 % 5.9 1.5 16.9 67.6 8.1 7.4 92.6 75.7
57# 66. 0 s*x* 7.4 2.1 11.1 69.9 9.5 9.5 90.5 79.4
58 66.7 #x 5.8 1.9 21.3 63.4 7.6 7.7 92.3 71.0
59 65.0 s 7.8 1.7 15.5 66.8 8.2 9.5 90.5 75.0
60 64.8 * 8.2 1.8 12.5 67.8 9.7 10.0 90.0 77.5
61 64.1 = 7.8 1.6 16.0 66.4 8.2 9.4 90.6 74.6
62 65.7 #x* 7.5 2.4 12.0 69.1 9.0 9.9 90.1 78.1
63 65.5 #x* 5.2 1.7 27.9 55.8 9.4 6.9 93.1 65.2
64# 63.6 5.3 1.7 32.4 55.7 4.9 7.0 93.0 60.6
65 65.0 #x 4.7 1.6 25.1 60.3 8.3 6.3 93.7 68.6
66 66. 3 sx* 4.9 2.2 25.0 57.7 10.2 7.1 92.9 67.9
67 67.2 #x 5.3 2.0 25.1 57.1 10.5 7.3 92.7 67.6
68 66. 0 #x* 5.6 1.8 23.1 59.9 9.6 7.4 92.6 69.5
69 68. 0 #x* 5.8 1.7 21.6 59.9 11.0 7.5 92.5 70.9
70 65.2 #x* 4.9 1.6 33.2 51.3 9.0 6.5 93.5 60.3
71 67.0 s 4.3 1.7 29.8 54.2 10.0 6.0 94.0 64.2
72 65.7 #x 4.4 2.0 30.8 54.1 8.7 6.4 93.6 62.8
73 67.2 sx 4.7 1.9 27.7 57.2 8.5 6.6 93.4 65.7
74 65.4 #x 4.5 1.5 32.9 52.5 8.6 6.0 94.0 61.1
75 67.0 s 5.9 2.0 26.5 58.6 7.0 7.9 92.1 65.6
76 66.7 #x* 4.9 1.6 28.3 55.6 9.6 6.5 93.5 65.2
71 67.8 #x 4.9 1.7 30.1 54.3 9.0 6.6 93.4 63.3
78 67.6 #x* 8.1 1.7 12.0 67.9 10.3 9.8 90.2 78.2
79 65.9 #x* 7.0 1.7 20.5 64.4 6.4 8.7 91.3 70.8
80 64.6 = 7.9 2.1 15.1 63.5 11.4 10.0 90.0 74.9
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g%l %
75 feli  ARtHER  REARRR IR WHER  o- WRRER  MREMTIR  AARIIER AT AR
81 66.9 5.3 2.3 29.7 56.9 5.8 7.6 92.4 62.7
82 66. 4 6.1 1.7 21.7 63.6 6.9 7.8 92.2 70.5
83 67.3 #x 7.6 1.7 15.8 66.2 8.7 9.3 90.7 74.9
84 67.0 7.0 1.8 14.8 66.5 9.9 8.8 91.2 76.4
85 67.2 #x 6.0 1.9 25.1 60. 6 6.4 7.9 92.1 67.0
86 65.9 7.3 1.8 16.0 66.0 8.9 9.1 90.9 74.9
87 64.2 6.7 1.7 19.6 64.6 7.4 8.4 91.6 72.0
88 64.5 * 6.2 2.3 19.4 64.5 7.6 8.5 91.5 72.1
89 67.6 wx 6.1 1.6 16.3 67.3 8.7 7.7 92.3 76.0
90 64.4 6.5 2.0 22.0 62.5 7.0 8.5 91.5 69.5
91 66.5 7.8 1.6 12.2 70.0 8.4 9.4 90. 6 78.4

Vi s o FRIKEF] GB/T 20398—2006 A% Bk I R it it 55 40 ) WLAE HORFIRN T AZMEbRvE (IR 35 5 =65. 0% ) , = FoR ik 11
PHREMEARUE(65. 0% > EIi % =60.0% ) s #F /R AT G T/CCOA 2—2019 Rk ) h ILRE B R SO MR N 107 b v

x2 91 prEBEARkERPIEN

REEHRESENTRIN %
TiH RME BUME TIE WRiEz TR R
f& i 70.7  59.4 653 2.1 3.1
FERTR 8.2 4.3 6.4 1.0 15.5
WEARTR 3.6 1.5 2.0 0.4 18.1
A 49.4  11.1 22,5 6.8  30.1
AR 70.0 38.7 61.4 5.5 8.9
o - ERRR 11.4 3.9 7.7 1.6  20.4

ok i 10.3 6.0 8.4 1.1 12.9
ANH T 5 R
DT e B R

HH2 1 AT, 58 {3 FE dh W R i & & 35 3] GB/T
20398—2006 #% kU5 AL Jot 15t 55 ) B HREGRT T
PAE, b7 O1 I FE 1Y 63.7% ,31 e dtak ) 1T 9
FrRdE, 5 34. 1% o fHEE 2 w] 50,91 4y PR i i pk
BRI &8 65.3% , e /IME R 59. 4% , i KAH
K T70.7% 7255 FZECR 3. 1% , Ui TR 2 R
AR e D7 & e HARRRAE .

HER 1.3 2 AT A1 91 0 PR Bk A Bk T (
1.2.2 P\ 91 PR B AL BRAE it v 3R A8 ) R IRt 5
FREIDTIR , G045 2 iR AT A 7 R (Fr e 2 Fn A A 1R )
13 FOARFAR IR MR SR A o — WWRRER )
TEVHER 1P 3 & B, o 61, 4%, S /ME N
38.7% ,fx KAE A 70. 0% , FHL A5 i 1R 1) F- 38 & it
(Era i D) R UCRTIIR 22.5% (11.1% ~49.4% ) |
a- TR 7.7% (3.9% ~11.4% ) 1R 6. 4%
(4.3% ~8.2% ) FHEIE2.0% (1.5% ~3.6% ) ;

94.0 89.7 91.6 1.1 1.2

79.4 43.8 69.1 6.1 8.9

TRLRIT I U TR 14T 25 5 H i 1K 91, 6%, 0 I s R~
P& 2R 8. 4% s bTR AR TR (48 WAl R A1 o —
TWRRR ) B2 & B3k 69. 1% , i & T K &l
(49.0% ) FEMH (7. 7% ) GEHFFIH (25.3% ) AEE
T (32. 1% ) FIARKFIH (47. 4% ) ) S84 W43 i i o
)5 &, MR T/CCOA 2—2019 (R 9 4% Bk i ) A
S FEAZRRI AR IRIR & o8 2. 2% ~10.0% , i
JEER G M 0.5% ~6.0% , MR ok 11.5% ~
35.0% , Wil & i 50.0% ~70.0% ,o — WV JFEIR
TN S5.5% ~18.0% ,91 {7 FF it i ) K e 1R A
NEHR & i HR AT A e AR AR E, T A0 4 b i (3
11,16 17 18 51 .64 5) /) a — WIKER & &K T F
B2 ARSI (16 17 5 ) [ 30 R 2 &I T FR,
1A Sl (57 %) WTM IR & AR T T RR, 3 A
M(16.17 18 5) (il R & & = T LR, Mt 3Lt
83 A (91. 2% ) WK BN R AL BRI AR I, 17 8
T REH (8. 8% ) I TR B R AZ BRI bR U
2.2 GRIRAA A TG I BR L0 408 SR R AT AR B Ak
89 AT AT

WF5E 22 B, Bk v 2 N R R I R 5 o
HARAA T A Ty AL, SR R 7 R 7 i B g
IR P PRI, R MR e v T R
TR R R T AR R AR , X 2 = Ak e P i b LA
YRS 91 bR B Ak I R & AR R
FECR30.1% (FR2) , ULHAASRIRE SRR & i A7
AR 255, ELVTR 55 0T R 2 A S 3 B A 6, A
KRBHN -0.974(F£ 3) o AN, 17 S5 HE Sl AT
PR TN 49. 4% , 3 5 T3 (22. 5% ) , 1 V. 7H
BRI & it R 38. 7% AR TP HME (61.4% ) (£ 1,
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F2) o Ik, R E I AR 8 0 KRR A O £
ST BB Hh R 5 i M PR AR A R i
AR R R, 7350, o — WRRER7E AR N LA 1T
Z T B A BRI AR , ATy O i ML AR i A
VRTINS R E PN S S PN i
o = MEIRRFRAEA B3 i A J2 , B B0 8 SR A B 1Y
AR Y BRI R o - TR T 2 R
7.7% (K 2), il i 5 AF il (6. 48% ) Hl K &
(3.92% ) ™ {1y, 5 bt 0 L AC B 8 SR AT ARy o —
WL A FEAR TR . o — MEFRIR & H A28 5 R BOH
20.4% ,f RGO 11.4% (3 2) o UL, G 26 =
o — MEJRRIR 75 45 1 R PR, 42 = B R A Bk 198 R
REL A AT AT
£3 A HrixBEERERBTERRIEAXESN

HH PR BEIRER MR W o - ERRRR

PRt 1

BENRER 0.092 1

TR -0.755 %+ 0.121 1

RIATHTA 0.710 % —0.115  —-0.974 %+ 1

o - WHRER 0.124  =0.410 #%—-0.464 %= 0.291 %= 1
T+ FORBEMI(p <0.05) 5 #+ TR B EHM K (p <0.01)

2.3 BT AEIAZENEA A ISR E
i By BR &% %2 51 F 09 & T AT

BB T 25 00T T 251 22 bk 3 Bk
Fiiry 22 {3 B SR i rh I 1D S FE g R & ik, LA A
ARFISR T L ARFE S, B42R AR TA] A N, e 25 5 2%
B I T R IR o — WRRIR I 25 f v B 43 31k
59.40% ~ 69.86% 14.59% ~ 34.19% .50. 38% ~
64.45% 4.56% ~11.20% , HJ7EA LM%t 137 1) 2 e
T (59.4% ~70.7% 11.1% ~49.4% 38.7% ~
70.0% 3.9% ~11.4% ) ;1 1 AN SR Bk b iR &5
O 4. 13% Z A0, AR 21 A iR g FR A IR B 130
FElJE 5. 00% ~ 7. 66% , FE A S 56 X6 N 1) 2 57
(4.3% ~8.2% ) N B 1 A it B i) 1 g iR 75 5ty
3.77% Z A, Hodx 21 A R i B i 12 5 i 31 [l 2
1.95% ~3.19% ,FEA SN i S e ya (1. 5% ~
3.6% ) N DT FERIER B SER R IE IR o —
BRI & 2 14 A8 S5 R B i K 3. 87% (13 84% |
18.85% 22.45% .7.20% \23.39% , 572 521 Xof Jij
(A8 2 2K (3.1% 15.5% 18.1% 30.1% 8.9% .
20.4%) EH T BN, ERE T 5 15
AN SRR 17 45 U SRR & o IR I B AR T R A
7, b = AR T 3 R, AR
FBUT 1 FE S, B0k B R TR BT, e 25 SR 6 1

BT R R A AR IR R IR o — T RPR 75
HI0 43k 59. 89% ~ 72. 25% . 5. 12% ~
8.41% 1. 78% ~3.21% . 17. 30% ~ 45. 17% .
39.98% ~63.73% 3.62% ~10.41% ;B 1 ke 5
ARG IDT it 2 A i B R AR R & &R 1 A Y
o — EJRRPR 75 f2 A, HEAAE il 114 5 o 78 AR S5 56 0 g
(1) 25 iy [ N s BRI R AR R A AR R R MR |
o — WRRIR % 578 5 R E 4 4. 1% (16. 53% |
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