2023 4F 45 48 ¥ 45 9 h g 99

MR DOI; 10.19902/j. enki. zgyz. 1003 —7969. 220361
Bl 'BR ZMRERIRATEPEFERAR

Z’j&j]:’_ﬁl’z , 34—]\;-*1%1],2

(LT HRLERS FHREEZRIARB TSR EFTHRETELEFE, LT 100083;
2. AL K F B R AR AR A S RRAFT A P, T 100083)

HE . § &AM RIAIE PRACE B KRR RN, AT G B T R 2 Ah e A5
kAR, 25 T2021 -8 A6 B 8 AI13 8.8 A188 8 A23 8.8 A308.9 A6 8.9
A108.9 A 1389 A17 89 A2 B347R4, 0T LRIEKRIEF(SER =2 SRR F B
REBBRRE BEE FREEAEGM) ANESRRIEAF (IS KE TERESE ZAR
bF AR B IERARE S E, AR ERESE R HRASE), TR F R, &R
FOOR L RROKRT ] 693 R SRR E SR R B RERE R LI ERFHA TG TSR,
i B R ROMCE RV A A TR BT F B BUR G RORMR R e R h F e a F a3 %,
BlRENTOEaILEEHT FHEENT RSB REHTHTELI A6 B Hi-akES
BB A HOROMCRT 18] 69 e R HF 4 T e A AMRIFA T s A= T IR 48 & BAR R ROMC BT 18] 9 3
IRFELE T, A 5 ) R RO R 18] 69 38R Bodk 2 EFH A 3 (2 FOKGaE iR Aok R & F M5 R R RO
Bf R A M RS B PR AL o AR A5 AL R R AT R AR R AR RSB L RS R AT
AT — B, B A RS 1) 69 e R IF R R R S5 X A A RN EF XA, AR T
BRELSFTH SRR FRMNE B LR ZRERMEE AKX (p<0.05 K p<0.01), 40 5%
BB G Gafe g B a2 M 5 SRR SERM R B R EREF EAKX (p <0.01) ;2454
MERZFHRIIT ERS T, AARBEL FA BNETLEI A 17 BZ 5 R,

KEEIWE AL Ak BT ) s R LMK AR SRR ; B R

RESES TS222 +.1; F326.12  XEKARIEAD: A XELHS 1003 - 7969 (2023)09 - 0099 - 08

Economic characters of Xiangling walnut fruit at Huanglong during ripening
LI Yaqun'?, SU Shuchai'?

(1. The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry
University, Beijing 100083, China; 2. National Energy R&D Center for Non — Food Biomass, Beijing
Forestry University, Beijing 100083, China)

Abstract: To provide theoretical basis for walnut quality control and timely mechanized harvesting, with
Xiangling walnut at Huanglong of Shaanxi as raw material, samples were collected on August 6th, August
13th, August 18th, August 23th, August 30th, September 6th, September 10th, September 13th,
September 17th and September 21th in 2021, their phenotypic characters (three diameter and mass of
fresh fruit and nuts, kernel yield, color values of green husk and kernel) and internal quality indexes
(' moisture content, soluble sugar content, protein content and oil content of kernels, composition and
content of fatty acids of oil, total phenol content and total flavonoids content of pellicle) were measured

and analyzed. The results showed that the mass and three diameter of fresh fruit, and kernel yield

increased and then remained stable with the delay

K075 B 29 :2022 — 05 — 24 {& 6] H #5:2023 - 05 - 10 of harvest time. Timely postponement of harvest
ESTE . HZE AL (2019YFD1002401 ) time was beneficial to increase walnut yield. The
{EZN B WHE(1996) , 4, 7EEE i 1, WE9% 77 10 g 4 5 Ak color of walnut green husk changed from dark —
(R ) #2355 5 F) A (E-mail ) ygl0925@ 163. com, green to yellow — green with the delay of harvest

BIEVER R, 2, AR Ul (E-mail ) S68378121@ qq. com,, time, while the kernel color changed from bright
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white to milky yellow, and the change in color of the green husk and kernel occurred on September 6th.
Moisture content and protein content of kernel decreased and then kept stable with the delay of harvest
time. The soluble sugar content of kernel decreased continuously with the delay of harvest time, while the
oil content increased with the delay of harvest time, but the oil content decreased when the harvest time
was too late. The fatty acid content of walnut oil varied with different harvest time, but its species
remained unchanged. Total phenol content and total flavonoid content of pellicle showed the same trend
that increased with the delay of harvest time. There were transformation and competition among fatty acid
components. The protein content and soluble sugar content were significantly or very significantly
negatively correlated with kernel yield, transverse diameter and lateral diameter of fresh fruit (p <0.05 or
p <0.01), while oil content, total phenol content, total flavonoid content and saturated fatty acid content
were significantly positively correlated with kernel yield, transverse diameter and lateral diameter of fresh
fruit (p <0.01). Tt was concluded that Xiangling walnut at Huanglong of Shaanxi was suitable for

harvesting after September 17th through principal component analysis of main economic characters of

2023 Vol. 48 No. 9

walnut.

Key words : Xiangling walnut; harvest time; phenotypic character; internal quality; fatty acid

Witk (Juglans regia L. ) JEEBEEL BB ALY,
JEHFPU IR B (R R Bk R T 2,
R E )z G e A THEZA . RE
BEF= MV AE R 2 B L 4F TR KGR kR, R S
TERE T RGP BRIG R i HE B
FE AN TR 2B S T A A 2 41
St R ,2010—2016 4% (] 3% [E A AL B4
ot 365 7t (i E A — . BRPEAE HEOE Bk
EZ M R4 EEkZ 27, st
e I ] 5 i FIURR 75 7 i, (FL B 7 B B AR
MIZEE IR AR WAGE . ARSCOBEVTE & B2
FAE C F I Bk G R e R A R AR
B T RO A SR IR IR R
BH R BAZG SRR, AR & KR
TR RIS AR B A R, WA RS
SV T B, Ak g T R AL R % B R S N A T
WEATERE BT, AR i A 055 4 P WL A Ak e
RMCEFE SIS AR P
1 MR5H®
1.1 XZA#t
L1 okt 55

PRI e B2 RO Y bk,
37 TR P 48 HE42 T J L = 23,48 (35938 N, 109°48
E) P4 1 500 m, AEHFE7K 5 563.9 mm, TG H5 1
34190 d Ja R Rl i 1l e, H BRI R BT
ZER . PR 6 BRI RAF, RIE AR, o U, 45
SR R B, BRI B Y AR P P
At 4 A J5 AN J7 I REALR 2 A% BE, B R 8
MAEMAE RIS A B SRR 2021 48 H 6 HFF

6,9 AR S ~7dR—K,9 HEH3~5dR—
9 H 21 HEZ5HCRAE, IR R AR FE 5 10 Ik
TUKiE I L5 % AR A7 2 - 80 “CvkAfi .

JEUR — VR S 20 ( BRI BC ) ) 26 W s T
VST R IR ARERAD IR AR O R E
TERBR R ARART R ER BTV T AR iR A
FRENT MR R SRV TR R A AR AT ek
J KOH — CH,OH 7 NaHSO, - H,0,

1.1.2 U5k

BK - 318 i iehr -~ R, ks /N F -, 5
KP4 , 215l MM400 3K, SQP T-/r Z—HL ¥
T, UV = 2600 43696 T, Soxtec2050 22 & HEHL
1, KQ — 400DE FU %54 68 75 Il 1 Pk 4 , 5 R U 15
LoHL, HH — 6 2000 1H il 7K V5 54, Agilent 7890 B AH
54, CS -200 8224, K1100 PG & A1 .

1.2 X7k
1.2.1  FESbER

FHNRAEAL I, AR P A= — o h =, —
AT AW IIVEEEAE 2T 5 B FIAE T4,
FEAKZHR b K PRI I R A, LA OR 42 5
e K B, D i iR 22
1.2.2 FMpRm e

SRAEAE S TR RAH U AR R RO e 2R =
(A A2 A ), HTHL K7 D fif SR o o
FESEIR S BAEA T R R VIR T4 5 R 2 A ke 1
RR AR T, P R T, bR - R
IR =42 TR AR B (R SRR L, % A
TR o K AZ BRI AR, B AZ A, DL i, o
B CR (R SRR E) .



2023 4 55 48 15 55 9 1] T

Ll

101

ks B S5 R B i e 22 SGA TN E
M Lia b3 J5 VIS B @, ok LA
SelEa (RRLLER M IE, a Ny TUE I, 46 X LR 3R
ARB SR b AR (22, b W IER , (EMOR R
AN . BT BB E - i R I RS
4 03 E 4 A RBOFE. BOBEmE 1 4
BMA= 03 o 4 9, BRRELINAE 2 4> 5, B
ME 8 Al BULFH{H.

1.2.3  NYEMFE bR &
LK R B IE S I GB 5009. 3—2016; A %
T ) SR P MR R R A L e A R

AN E 2 IR GB 5009. 5—2016 5 &1 [y 5 & B A A9 42

H Y5 SR FHER 75 0% 4l B, TSR FH Folin — Ciocalteu
PRI R AR AR TS e
P 55 25 v BRI 2 2 B GB/T 14772—2008 ; $?
Mk v A 7 R 4 B B B it A 5 2 B GB 5009, 168—
2016, R FHACHH A 3L E
1.2.4 ¥ty

¥ H Excel 2010 475U, IR HI B 3, R
FH SPSS 23 147 W 2 4 #r o

2 FEREIFR
2.1 AHkEg F IR

AN]SR M T AZ B R MR I35 1

F1 ARERGESEZBEE R IR

i 8H6H §H13H 8H 18 H §ABH §H30H 9H6H 9H10H 913 H 9HITH  9H2UH
BB/ /mm 41.80£0.84%  40.39£0.66° 41.13£0.92% 4L.12:L.11" 40.50£0.81° 42.65+0.48° 43.55£0.32™ 43.65+0.83"™ 44.55+0.03" 45.15+1.81°
B/ 49.03£1.85  44.17£0.27% 45.93£1.10° 45.29£0.55%  45.57+0.61Y 48.58+1.78" 48.04+1.33% 49.54+2.12 50.95£0.45" 51.04 £0.61°
BERMZ/om 4328 £1.18°  41.27£0.215  42.90+1.03%" 42.14£0.61"  41.55+0.36" 44.63£1.06"™ 44.28£0.74"" 45.03£1.20™  45.40£0.49"™ 46.16 +0.63"
R L18£0.01°  1.09£0.01° 112£0.00"* 1.10£0.01  1.13£0.02"* 1.14£0.03®  1.10£0.00° 1.14£0.02>  1.14£0.02> 1.13z0.01*
BERTR/g 5141 £4.17"  46.87£0.63° 47.29£3.03" 46.30£1.07°  46.93£0.59° 51.99£3.81" 49.49£3.27" 52.24£4.95  52.96+1.13" 54.30£1.56"
IR/ 33.28£0.43"  32.45£0.21 32.28+0.77% 32.23£0.54™ 31.69£0.28" 32.95£0.88" 33.06:0.81" 32.98+1.25" 32.98+0.76" 33.37+0.03"
IRRA R/ /mm 38.33£1.13% 34.49£0.76° 34.78+0.96% 34.67£0.35° 34.65£0.17° 37.861.93" 35.44£1.40°" 36.68.£1.61°" 36.72£0.49"™ 36.04 £1.20**
IREA/mm 33.00£0.55™  31.80£0.25" 32.29+0.66" 31.85+0.71° 31.03:0.38° 34.19+2.24* 32.25:0.70" 32.89+1.03" 32.67+0.66™ 33.04£0.03"
A 115£0.02*  1.06£0.02°  1.08+0.01* 1.08£0.01"  1.09£0.01* 11520.05°  1L07£0.02" L11£0.01°"  1.11£0.04>  1.08£0.04"
RAEE/s  2.24:1.00%  19.23£0.38™ 19.03£1.06™ 18.63£0.31" 17.59£0.06° 19.89+1.51" 18.0741.45° 18.95£1.65™ 19.020.58" 19.06£0.46"
BT/ 6.28£0.16"  5.57£0.35°  5.36£0.15°  5.36£0.15°  5.77£0.21°  6.93£0.3™  6.66£0.49" 7.25£0.76™  7.41£0.40"  7.38£0.19"
BERD 8031250 29.03£1.41° 28.21£0.26"  28.79£0.94  32.80+1.12° 34.92+1.08° 36.91£0.58" 38.21£1.07" 38.95:1.07" 38.97+0.14°
H AR RN EA BEEES (p <0.05)
PR 1 A Bt SRMSCHS (] 4R | e SR A2 (A BN TG B S AR A A . A AR

(ER NS =g 5N Tl WA= Wiz bR A A D) <k
G H 43. 65 ~45.15 mm 49. 54 ~51. 04 mm.,
45.03 ~ 46. 16 mm . 49. 49 ~ 54. 30 g, iX 5 I 35 1k
SR H R B kBT SE AL, 8 A
6 HEFR T FE A, PRl TR R ZET R, 1
S Sriswi-pN/UIE) HRFERZE S T L &5

ab B
Hexe

A1 5 SRR Y HE B L 109 ~ 1. 18, Hir 135 3l
AL JEIC AR . R R R

—a—] —e——a ——p

SRR

45r
40+
35¢
30
m 25t
€20}
15}
10+
5.

@ Q>
9

0@ K
o

&“
a) BE T

0
S @”’ ?0% ?x’f’

T Al — 8P AR R R 2 57 3 (p <0.05) ¢
FRERYH EZRE R SZI-BE

E1

T2 A 13 HIGEEATRENT.25 ~7.41 g; =
R S A% A o AR A AR — B BT B9
H 13 HZJRREEAE 38.21% ~38.97% , A R
A GRE eEY EERE EEE
AIBIFTEAE R — 2. 25 Ll A0, 3 24 2 35 SR ik i )
P

ANFIR W TR BT B S A~ B LA 1

lud bed bed (i be

be

NS
‘o

?O:H Qc?‘ Q?\ ?‘\Q q?‘\m 9 Y
b) 11~

cg%\

NG



102 CHINA OILS AND FATS

2023 Vol. 48 No. 9

HE Ta AP HE AT ZAES ST 6 HEIO
Ho6 HMAME a il -7.48~ -5.85,9 A6 HZJG
H-4.89 ~ —4.38; L{H 5 b {H KN TCH] 22 fk
AL SR N4y 5k 39. 37 ~ 41. 42 .19, 31 ~
22.87 (I 1b AT UL 4%~ 7E 8 H 6 HFI 8 J 23 H
A L B . b {H 4 %K 67. 55 ~ 67.89.29. 88 ~
32.61,9 H 6 HF| 9 J 21 HHHMEI451HK 59.25 ~
61.49 32.59 ~33.75;9 ;1 6 HF| 9 H 21 H i)
KKT o (HICH B8k, 27 b, B SRS Ast [ 8 2iE 3R
0 RN S L SER TR N 1R W A =
AL A JF HEE G Sk K A i
1k, HE BME BB 5 A B 5L 2 B A AT
AEZ9 H6 H,
2.2 MLy N E SR AR AR
2.2.1 B HKE

AN[FLER S [ AZA E 7k R DL 2,

50

40

30

KR %

20

101

Y & Ny & NS
RO @”’ RNt «Jﬁ* «x@ RNAENE

B2 FERUE EZC &K E

P 2 AT A SRR R EAE 8 H 6 H
39.91% , K& R (] 4R , - S KR B3 F
FE,8 FHIREN 9 AR & KRB B R ARE 19. 4% L
JEB TR
2.2.2 AT R BT R AR

B R ET G IR R AR A = RE TR R,
FLW) A i SR BERE &, 2 4ERR IE W A=ty DI RE A fR
B o AN [RISRMACERE ] A% A ] 3 P | 2 P9 Jo 5
TR 3,

—e— N[VE R AR - A R e R
a

801 )
| a b
70 d ed d be bed ) b
60F o
= 501
40
30t
Sol a b be bed be f cde de e (e
10- a abc abed ab bhed e  bed de f ed
I < R
% ’1« > N Y
RSN o;sx > S0 SN q?\ SRR

B3 ARREEZCATEEE EARSEMSHE

3 AHL8 6 HIZ M &, N
25.64% ,Z 518 T F,8 H 30 HE9 H 6 HE ¥
RIS B e ARME 15.72% ,9 1 6 HE|9 H 10 H
BELARI19.41% , 2 5 AT ETE 18.30% ~
19.41% , FfSRMCHS [R] A 4EIR B I o i
IR TR E A X Sk e
WA 2 R st g i BIF 5T 45 SR AR D, T 5K R
FFHT BRI SRR ST I SR A ] B SR A% A
BEHESE ET AU TR S A
8 H6 Him, 5.63%,8 H6 HE|]9 J] 6 H ik
FREETRE,9 H 6 HEN9 A 17 H/MRERITHE FFE,9
A 17 HE9 A 21 HA/MERF, Al s & S
PR TRk, X 52K % o FH kbl
TR S R AL A I ST 45 SR A, i A % L
4 > SRR AZ BRI I DA A AT P P A 5 o i R WS ]
HEIR TG b Bl R WSO ] 43R, A% A v AT i P A
5 AT I 25 A 2 5 X Re 5 R
PEHIEERI R A K, AP SRS J 6
HES AR, 7 51.95% ,8 H 6 HF| 8 H 18 H 3%
T8 H 18 #8 H 23 H&MERA VK, 25
BFEEFA,9 H 6 HEMEESE 69.24% ,9 H 6 H
9 H 10 HEMERE TR, 25 X BEI G, IE
H7E9 A 17 HikB| & K(H 70.87% ,9 H 6 HE|9
A 13 HEZAZ S WA 8T, #HED AT RE 2 B T
B )3 SRR R I T B, A SR AR R
FHEa# If BAE R 2 2% B it LR L
Rt B E RN TR, b R EmRY
CINCEE Rl N DA R ARy < GRS
B i S A AR AL i B JE AR i R
ATEE , HE DU 3 AT fig 2 PR R i 3 A% 4 0 g b e R
£, Al S aE e s AL R D iR AR R R AR,
JE WM AR RS R T, A& &G TR, il
JE 550 T AH e Ak, o AT fg 2 PR R o0 (] B ok 2R BT
Fv A AR R At fig o %Eﬁ 553 B A7 AE W) 35
FRFR, HRE A iﬁb}%m
2.2.3 ﬁHE{mEHHﬁMﬂBﬁ&

AN[FLRMSC S T A% A% T AR Hﬁ@aéﬂﬁi& HILFE2,

HER2 AT, A2 Ak R DT R 3 T
PR IR TEJRRIR AR A5 A i A S 1 A
IR B R T 11 — BRI ER AL AR, He b W 3 iR
S, N 61L.T71% ~ 64. 10% , H vk J& il iR
(17.00% ~19.50% ) VJFKER(9.36% ~11.23% ) .
FEHE B2 (5. 83% ~ 6. 68% )  hE SR (1. 9% ~
2.27%) , B Ja J& & A2 0. 3% B A5 A A R



2023 4 55 48 15 55 9 1] T

i g 103

(0.05% ~0.06% ) At (0.04% ~0.06%) .
11 = — R ER (0. 16% ~0.20% ) , 3 HLFEHH
MR A IR T R | I R RN R R B R 2 R A
99% ., A% Bk ith % Wi IR 1 B 2 5 L 95 1k LR e
w7 R AN A AL I BB T4
A—3 B EA AR, X AT AR B T i R AR
AR, AP R, HH Bk UFA
TS 90% L b, Hod MUFA 558 17.23% ~
19.76% ,PUFA 754 71.36% ~74.55% ,SFA 4
N 8.11% ~8.83% FF G HEA B AR L kAT
Cfa Bl & R bR ) Th SFA EL 3] 5 10% LR 1 R
FE o AR I, B A R (] R HER Ak i
MR o m B R PEhE T R - B - TR E

B, T R SRR 35 U A S e sk BT - 1
W — LT AR S, S iR A A A S, B R
i SRS/ R G R LT AL A B, A
PR e W SMA R S BT IE R B A2 A 5, Bt
MR AELETR JIT 11 — — A B IR & 2 W A2 AL AW
o SFA 5 UFA 554 Fifi >R Wit a] 1) 4 358 TG A 8 A2
e, 1 MUFA 358 SRS TR - BT - T ReR2f
%, PUFA i 5 Z A B, SR SE BT - TFRE -
BT AR HFTER I, MR RR A oy Z W AT
TESE AR, BRI & AL L OA 2
RHE AP I — >0 B0, IR 05 PR AL 18 2 M) P 3 5%
R T AT AR R B PG

x2 AEFRYEEZRBEHBRARRLEE

e i 8H6H 8HI13H 8H18H 8H23H 8H30H 9H6H 9HI10H 9AI3H 9AL17H9AH2LH
WHER/ % 19.50 17.20 18.03 17.10 17.40 17.47 19.00 18.03 18.47 17.00
WM ER/ % 62.00 64.07 63.70 64.70 63.43 63.70 61.90 62. 83 61.77 62.93
WV BRFR % 9.36 10. 40 9.75 9.85 10.77 10.22 10. 60 10.26 10.77 11.23
KRR % 6.24 5.98 6.10 5.83 5.94 6.11 6.08 6.46 6.68 6.55
KRR/ % 0.06 0.06 0.05 0.06 0.05 0.05 0.06 0.06 0.06 0.05
TR IR/ % 1.99 2.08 2.14 2.22 2.18 2.27 2.11 2.15 2.08 2.00
TR % 0.04 0.05 0.06 0.05 0.05 0.06 0.05 0.04 0.06 0.04
Wi 11 - —+
- 0.20 0.18 0.19 0.19 0.19 0.16 0.19 0.17 0.16 0.18
SFA/ % 8.28 8.11 8.30 8.11 8.16 8. 44 8.24 8.64 8.83 8.59
MUFA/% 19.76 17.44 18.27 17.35 17. 64 17.68 19.25 18.26 18.69 17.23
PUFA/% 71.36 74.47 73.45 74.55 74.20 73.92 72.50 73.09 72.54 74.16
UFA/% 91.12 91.91 91.73 91.90 91.84 91.60 91.75 91.35 91.23 91.40
bliili7%

" 0.31 0.27 0.28 0.26 0.27 0.27 0.31 0.29 0.30 0.27
RIATE]7
W IhER/

~ 6.62 6.16 6.53 6.57 5.89 6.23 5.84 6.12 5.74 5.60

P RRER
MUFA/
PUFA 0.28 0.23 0.25 0.23 0.24 0.24 0.27 0.25 0.26 0.23

T - SFAL M ANIE TR s MUFA. B ERIIRINIIG ; PUFA. Z A AR AR s UFA. A AIE R

HIZR 2 38 AT 0, S 3l R 5 I R R 55 & LU (H N
5.60 ~6.62, FF G HL A FERRA L ZUR A Y it B
P RS ) S0t R 5 3 RR PR % 1 FE(E R T 4
4 K 5 U R 15 1. 3l R % 2 LU AE O 0. 26 ~ 0. 31,
MUFA 5 PUFA & B HW{H M 0.23 ~0.28, ji H R
W ESF T 9 8 0 15 5 I 91 PR 55 4 FU{EL AN MUFA 55
PUFA & & WA BB FEAR L, B TR - &
Th- TR ES, TR T /R ek
MUFA 32 202 i R 4L, 1M PUFA 32 28l 3k 1R

R JST B W  R 5 IEJRR R i BE(EL B 2 U S
NRE - BT - MR, SO R | R R A
PEAH B2, 3 AT RE & V. JBR R A9 728 1 X JHE B i A2k
F)?ii@

Z W5 HE S ) AR TAE A P B ARG
Py J, AERZMEAN TR B 5 1 25 SR, 22 W SR AE A% Bk
PIBIEZ o AN [RISR ST AR ] A% B P b B2 1 G A 5
wILE 4,



104 CHINA OILS AND FATS

2023 Vol. 48 No. 9

600
=500}
Zaoof
300
=200}
2100}

0 1 1 1 1 1 1 1 1 1 1
N T S TR S\ NP SPAC IS
© > NG Q © Q ) A N\
°3\ q?‘\ oo?‘\ oo?o, oﬁ"% ‘ﬁx o,?‘\ o,?‘\ oﬁx\ q?‘%

T . —
\} © N ) A "
?;‘3 oﬁ“ AN g\\ OS/O/

0 1 1 1
QSRR
DI PRIS

¥ %?‘\ qu\ O NN,

® ®

B4 FRERUE EZBEATR S8, EHRSE

Hi Pl 4 AR AN R B S B S AE 8 H 6 H 2
8 30 HfrgeThim,8 A 30 HEI9 H 6 H/METFE,
ZJEakgE ETE,9 A 10 HE9 A 17 HiaTHE, 25
/NI LT FE9 A 21 HIRFIRAAE (516 mg/g) bk
PR R Bt B AR S TR A, 0 st
WFFEARAL, 5 % B A AT bk
AN B E SR AE8 A6 HEI8 A 18 H/ME L
Th 2T, H 10 HZ )5 KiE EJt, 539 H
21 HIKFIFR(E (64. 2 mg/g) o Mk A B2 B8 5

T e R AT ] 8 4 R A8 A A A AR [, 5 sl
S AERRAZ B P I ST 45 SR — B, T A X
SRR A Ry PR Bz ST 5 e A2 1 i 34T T
AHHIE], I AT RE SR 5o A R Hh P el e Sy
5B & A S RS A OC, Y2 B A AR
I EA FRAEIAE 7 0 B e S T LA =
AT BB R 0 IR 5 SR

2.3 ARRMSAT

BRI IR 73 Pearson AHICHEMTILER 3,

R3 ZMkimASEAERZE S Pearson XS

N AR V. Q1A Fo e i KRB R 15 5 R Jﬂiﬁ,ﬁlz};é@g R
EIHER 1

IV PR R 0.103 1

il -0.387 * 0.202 1

R s R -0.112 -0.182 0.370 = 1

7 0.124 -0.204 ~0.455%  —0.512 = 1

1R -0.201 -0.158 -0.321 -0.023 0.394 = 1

11 = — iz —0.097 —0.415%  —0.511%% -0.114 -0.068 -0.092 1

Ty —0.838 #x  —0.564 #x 0.057 0.127 0.037 0.317 0.370 = 1

T F7RTE 0.05 2 (XUR) FISRTERZ 5 o+ FIRTE 0.01 G (XUR) At B3 . T

FFE 3 AT IR 0 TR IV BRI A S A
RS, MR R B 5N - 0. 838, - 0. 564, 5
11 - — B R R B IE RO, ML R BCh
0.370, SARBL L B A A Y BIF T 4 A
] 5 S0 900 PR A5 A R R 2 S 3 07 R O, RS R Bk

~0.387, SaT S WP R 8, S F
AT BT SRS AR R, 33 AT RE A5 0 Bl L 3R 45 45
A5 R AR R R 2 1 3 A AT 6, A e
FHCh 0.370, SHERRBR AN 11 - — 1Bl mg 53 31

25 3 S BUAH ORI S 2 07 A G, AH G R A0
~0.455 - 0. 511 ; BEt AR 5 AR TR 52 % 2. 3 17 AH
K MMERECH -0. 521 WM 5 A6 AL TR & W %
TEAHSG MG TE R BN 0. 394, Z5G IR R A 2K A5
25 2% 21 43 A PR 4 B 45 R HE, SFA 5 UFA |
MUFA & PUFA fEEREALTE R KR

EREFMEAR 5 W TE BT dE bR Pearson #H2C 5
ST 4,

F4 RUMKENTEmRBIEIR Pearson 18X 17

Eitay ATEERE AR RRlES S SR SFA MUFA PUFA UFA
BEELRER —0.547 # —0.395%  0.483 #x  0.603 %  0.766 %  0.494 #x 0.161 -0.198 -0.175
fERMPR -0.448 x  —0.200 0.343 0.424 * 0.623 s 0.547 s 0.187 -0.272  -0.368 *
WESLMAE  —0.575 %% —0.448 % 0.522 %%  0.550 %  0.713 #x  0.506 ** 0.131 -0.187 -0.241
AT —0.439 %« —0.205 0.285 0.276 0.487 % 0.440 * 0.188 -0.249 -0.272
BAIFEE ~0.031 0.250 -0.086 -0.107 0.044 0.342 0.136 -0.265 —0.521 s
IREEE -0.227 -0.102 0.096 0.072 0.279 0.259 0.213 -0.258 -0.220




2023 4F 45 48 ¥ 45 9 h g 105
R4
Ei=Ean nlEtERE EAR ErimE syl oy SFA MUFA PUFA UFA
R IRY\AE -0.275 -0.016 0.086 -0.051 0.071 0.220 0.235 -0.279 -0.222
IR SR A% ~0.392% —0.284 0.278 0.072 0.191 0.202 0.104 -0.13 -0.124
1% B 0.099 0.330 -0.322 —0.498 #% —0.214 0.023 0.229 -0.256 -0.156
LN T/ -0.214 0.042 0. 054 -0.108 -0.088 0.119 0.163 -0.193 -0.148
B —0.634 %% —0.590 *x 0.699 sx 0.858 s 0.757 %+  0.494 xx —0.064 -0.006 -0.254
HH ¢ 4 AT, TR S e br R 2 S EE R R b A gk6
(RIS, SRR A PR N PIETE 4545 ERA L BRSO BRSO EMS4
B 0L R Ry L BB | SFA M5 e SR B -0.036  -0.829 0.169 0.165
T ERANFS MU R AR 2 e Eﬁ‘:i o o ol
NS N Ay 4 ) 4 R i H Y‘ﬁ" \El — VY. — V. . .
E}ﬁ \ﬂ%’ﬁ"‘l‘iﬁ%%ﬁ%*ﬁfﬁ \ﬁ%,ﬂ}]u/fé Ay EH1~$E%E%‘ E\ﬁ:@ﬁ] 0 263 0 684 0 395 0 163
B A O, S IR Ry BB R SFA IR pra ~0.125 0.150  -0.816 0. 099
FEAE BERMAS R B IEA DG, SR SFA 0.206  0.251 0.767 -0.083
SATEERERE, UFA S B3 GO, 5 A B, T 0118 -0.03¢ = 0.074  ~0.97]
N e N RIATHT -0.880 -0.140 -0.482 0.784
= 5 n‘ P =}
SFA RBFMIBEEMC, AFEMERTHAES  poe 0 oan 0257 0.608

AR Z [BAH OGO R ST R, ety 5 FE 2N 5
YA B ZFAE TR , 7] e St U Ak i i S B
WAKHE
2.4 ERHHM

XTS5 M A A it B A OB DR 0 P E it BT A i
11 E BT 5307 A58 F 105350 B R AR AR S DTk %

s pos.

x5 ERSOTHBFEERTEHRE
EC T ER L ERS2 EHS3 EA4
FEAE(E 6.335  6.09  2.768 2.137
FE TR/ % 30.167  29.028  13.179  10.177
PRF LR/ % 30.167  59.195 72.374  82.551

HI S 5 AT, 4 A FE A FREE IR Oy 6. 335
6.096 .2.768 2. 137 , ¥ KT 1, 1 B )y 2% 5Tk K
h 82.551% , tHH 4 > 32 45 BE A8 s A S B R i R
AN]SR TR UL R AT P LE i B8 A 1 R o 15
o AFEF I E AR 6 Fis .

Fz6 HETER
=LA A1 ERS2 ES3 ESa4
WERRE 0.918 0.196 0.285 -0.054
IRREE 0.901 0.016 0.089 -0.104
IRELZ 0,860 0.097  -0.150 -0.061
IREYAE 0.854 -0.105 0.071 -0.137
IRIREE 0.787 -0.056  -0.050 -0.132
fEER R 0.779 0.284 0.485 -0.042
fisf SR A% 0.758 0.504 0.319 -0.022
Ao EE 0.723 0.493 0.394 0.051
ff SRR 0.706 0.537 0.335 -0.036
frk & 0.218 -0.889 0.067 -0.176
ey 0.035 0.853 0.317 0.130
RIS 0.149 0.848 0.050 0.065

I3 6 AT A% B 7 4 s o 2R o it L R 2R o
B AR R = R AR 1 BN L
BAEXIRT 0.5, Al AR T8 1 MNE &
TR TR AR A A A B ) 6 o)
CRB BB ) LR K R I RIS 2 M
AR ELE X Y KT 0.5, BT 250 e E 4y 2
I ZS 3 SFA (UFA 7E56 3 F28000 b 28 {4 X {5 45
KT 0.5, AP RUBR TN T 3 N % 2R DR
TR DR I RRFRAE S 4 T2 0000 b 38 (e 48 ) {EL
PRT 0.5, nl AR TR 4 IAE

ST RFIEAE T R G 5 25 STRRR AN )
SRS (] AR A T 255 VA TR I 2R B 1500, O
XHAEATHER  HER N T PR,

&7 ARRKBHZRFERGEEEIRASR

RSB ] LA He#4
8 A6 H -1.12 6
8 H13 H -2.04 10
8 H18 H -1.35 8
8 H23 H -1.55 9
8 A30H -1.20 7
9H6H 1.06 4
9AI10H 0.58 5
9AI3H 1.29 3
9HI17H 2.12 2
9H21H 2.22 1

M7 A[A19 A 21 HMZRE1S0 o, 2. 225
Hm9 H 17 B 285130 R 212,59 H 21 H#%E
SN A 13 HINEGEE80 0 1.29 Hi2 5 3 5
AT A LR 1R 2250809 A 10 HER5 180 W B A%
TOA6HKIH 13 HiY. Zia ARIRUCR ] 23
B BT AR BMREEAE9 A 17 HZ )5S



106 CHINA OILS AND FATS

2023 Vol. 48 No. 9

KU, IR R X R kS
FRUSCHIFE 9 H WIS 25 S AR L e, 5 20 n] e
1 T PR AN [] , I L SR AT ) 4 B s o AL
A 25, I3 NI B R A W B R FE LTI R SR WO
BRI o X B e ¢ AR S AR AR UL e R
WAEIES H 4 HES A8 H, 454 F oo bras
R HAEREAEW] 130 ~ 135 d J5 18 HoR I
3 & it

B RS TR R , 200 © & 38 Ak R /NI
ATEH AR s AR B0 DT ¢ (0[] BT 4 (0 2
AR A M A ) FL B e s R S A
B2 EIHE DR FRREE , 38 2 48 SR i 8] AT £2
AR R

B R MSCNT T R AZ A 8 B R B S R R
JERSRETE 20% Fe A7, Al MRS & R gl R B, il
AR ETHE S HRYGTR 2 S BOT R TR
PR R -5 S s AR A A — i, B BER s [a]
RS RETN . Rl AR AR IR & i = ik 90%
DAL IEWTRA 7> Z [AIAF AR Se P R R o RN &
Yy FH GBS AT FAEC, 5 AR TC ] i

Xb R Mk AT T R A I
X LR M B THER , il B A5 ARE 9 H
17 HZEA RWCE i, i * 38 A pkEr & i B
S 3Lk
[1] SUDDICK E C, SIX J. An estimation of annual nitrous

oxide emissions and soil quality following the amendment of

high temperature walnut shell biochar and compost to a

small scale vegetable crop rotation[ J]. Sci Total Environ,
2013, 465, 298 —307.

(2] BHPCH, SRAEDS, RIBEDE, 55, 7 ER MR 0F 5 70
ELHELT]. B, 2019, 36(10) ; 1360 - 1368.

(3] Xligde, EAeAe FEICHE 55 RN & 5l e (RO )
SEERRIELT ). SEERE R, 2013, 16(2) ;19 -20.

(4] FARE, KO, W 7. EARIEE T S 2R T2
RS [T]. & Tolk, 2015, 36(1); 77 - 81.

[5] CONDE - HERNANDEZ L. A, GUERRERO - BELTRAN J
A. Total phenolics and antioxidant activity of Piper auritum
and Porophyllum ruderale [ J]. Food Chem, 2014, 142
(1), 455 -460.

M S FAEL T ] R, 2010, 27(3) ; 466 —470.
(7] PG5, R w75, Mm%, 2. HONBErS &5 bl
iR BUREAE IR DT PR A A e [T ] P
HAg, 2021, 46(3) ; 34 -38.
(8] . AAERAYIXT 2R i T e AT [ ] 1hph e
WRZEZAAR (A RBERR) , 2018, 38(12) : 50 —54.
(9] S23CH , B, XU/, 2. 75 T i U L S5 T i A
AR BT [T]. AET7REZ, 2022(3) « 34 - 40.

T K% A5 SRAMII B jE A% © e

fEpgsem )], kg, 2023,48(7)
129 -133.

(1] Rz, KO, SKIER. Bl A VLI R A 38 i &
SRR B Bl SR SRR [T ] Ml SE AR, 2011

(12): 13 - 14.
[12] skasde, mid, 307, %, Bk RS im 28

TR IAAE [T ], P 2541, 2001(6) « 509 - S11.

[13] BRAISE, hiepk, sl BRSO [R) RIS SR 52 6
FAAESASHISELT]. AR, 2020(4) « 13 - 15.

[14] 227k Btk (Juglans regia) &5 & K ILE TG Bh
SHFEID]. IR F8% i ARAOl R, 2011,

(15 ] 5KARTT WA T8, DRI, &5, AN [) 3 il A Ak ot ol o
RS SR T e OB AR OGRS PRI A S s [T
HramAol Bl 2017, 54(4) . 589 —596.

[16] PRIL, ¥ A7 18, £45, %, BbkFh 728 ERE R
MR Z MR BARNTIR 8 S [T]. Wbl R
224, 2016, 39(1) : 57 -62.

[17] A, £, £, 55, JLAN R SERpk 2R vh 2
FU IS 07 R 2H 8 20 3 M [ . 8 il Bk 27, 2002
(10) . 123 -125.

(18] pRHER;. Al FARXAZ B R B[ D] & AR
FF HTEEAO R, 2013,

[19] RARSE, XUAS R, by it e, 45 AN [m] 7™ s A% Bk ity 2 A
J3t N7 R 2L e SR A R R P FE AT ST LT ). rh [

g, 2015, 40(3) : 87 -90.

(20] BEHmE, M0, e, 55, PURAZAET | R Py S 2R 5T
AEBFFELT ). g, 2019, 44(5) : 144 - 148.

[21] LI Q, YIN R, ZHAN Q R, et al. Chemometrics analysis
on the content of fatty acid compositions in different walnut
(Juglans regia L. ) varieties[ J]. Eur Food Res Technol,
2017, 243(12) . 2235 -2242.

[(22] gk, Bk 2 B 26w & & S pr s A i o A
MIOCHEG PER G AR D]. BFH . BN R, 2017.

(23] £5, RER RENM, % PR HBmIY TS 2
el ). AR, 2004, 20(6) : 234 -239.

[24] w x4t Wit B RIEAE K& RHYE R
SR EZSAAE D] BUMN WA AROR Y, 2017.

[25] BECKMAN C H. Phenolic — storing cells; keys to
programmed cell death and periderm formation in wilt disease
resistance and in general defence responses in plants [ J].
Physiol Mol Plant Pathol, 2000, 57(3): 101 —110.

[26] AEBLTE. RBE TR HURE il 5T IR 23 B HoA e A2 1
D] dtat: P EMILRHEDFFE R, 2020.

(27 ] BKAFr, T 786, SR IR, 55, = mg A pk 2R
EHEBIEITREG GV [T ] P EhAE, 2019,
44(10) ; 116 —120.

(28] frfeiE, EIEMN, ZIE4E, 45 10 A SR Ese
AN & B SN T BRAL LA Br [ ] LR AR R 2
24, 2013, 30(5) . 714 -718.

(29] 2[R, AR WREDS. U4 AN TR] 7 i AZ B I 17 1R
SRR ] MolRlE:, 2007(5) @ 36 -41.



