SR = T S

#23E HTH Vol. 23 No. 7
2023 F7H Journal of Chinese Institute of Food Science and Technology Ju. 2023
7 £k M =
PR E IR BB B K an B 43
BB, O EFW, K O, AKRE, WARR', @MRF, EXES
('K BIRZFLRAFE IRFKR KX 430023

i

PRERMHEA M IAFTHRESLEEET KX 430023
CERTHBEEEERE(RAHBRELS X4) KL 430023
PRI A B BRI T KL 430012
SIHRKFRBFR THALY 214122)

B PR —FRE W BRAL A A2 A B & Rk ST a9 A b B Akl ik R T IR B R AR Ak 48 R 3 AR\ R

W BR 4 Fe ) | 2 ) MATLAB 2k 4 3% 3t 5 AP Az bk A sk b Be 77, i@ it e ml A Ak LAk i AL I AR Fm B R 36 4R & & B BRI 5
GC—IMS Aok 547, 12 5] Ak 6 BBk BAR i Be o7 . 25 R B AL AR b A & B AR, IS BR 4L R & 22, £ 2 Wk 2 2-3F
M M (R ) FLBE | TBR W B e 2— LR bR, VA 36% 4 Bl i +52% WA AT I +10% 2 ik i +2%DHA 5 8 B 49 A% Bk LK i 4
it FAAR (3.99 mmol/kg) = 56 B (61.67 mPa-s) kA% , B A #2 & 1 48 2 (0SI) % (4.72 h), £ F B (758.39 mg/kg) = # 4 &
7 (1 588.79 mg/kg) &8 & &, & B M4F (16 %), & RAE 69 A Ak A4k Be oy |

EEWA A Ak, MW, mETAE; Aok
XEHS  1009-7848(2023)07-0307-10

YO AR fE RO g . 5 i A
TS5BS A SEARE, JOm AT VE S g B iR
U B AR FE R B B T, B TR B TS R EAK
THE FH L TTIMORE AN 28 3 Ak 23RS | AT A KRR B
TR AR E Y B, BA R0k 0l s XUk, B
PomEE NS AN, FREV R TIMZF HIK
W, BARIT R I EE A2 R LR G A
K m NRHRHT 2 E . B AMLA DLl it
M0 A 3 B OGS B , B 1By Bl Ik ok A R AL
RaAT I B I3 A1 il L 855 3 XU 0 4 FHBY, 3R [
BHIRMBEE AL TR A B B, F R 2 R B
IR B R T, X R O T S B

Bt TR ] RO IR B TR N R BT R A
R 2 IR B A BOCE, R RS2
FFEE I UE Y T IR AR R A AR 8 b
P R RS Rk IR S8 T DA A0 A . LR
S IAIIE | K W 98 A5 550 1 & A= 3 g 7 1k A R

KimBaH.
HEE£UH.

2022-07-05

B R F SRR B 0 H (32001735) ;5 M 48
KB4 114 (202102AE090055 )

[ 7 L ]

E-mail: gaopan925@163.com

E—1EE:

DOI: 10.16429/j.1009-7848.2023.07.031

IR | I S2 BV 2 0T 908 IS, 7 i ik
FOARE R RIOREI FAZ BT 70 2 E 2 A (T [
PR XS RORSE i DX 1) 422 32 R ol TR JRE A, T 3 2%
RMk i 0 KUK, ARk Tl 5 AN TR A0 R A el
BRI PR R R R, AR AR Tk i)
B AU o LR R R — M IR ARBROK AL & Y T
X T T 00 B PR IE JHE 25 22 o 0 11
11 RPNy ST PRV WO U I TR S S S e
LINYN= - S o B - 3 E R Q] RS R R
MER R AL, L L T 5 1 B AR X I A
SR RA B i) 5 R A

L L A AR DR B ) R 3 AT P 5 TR
— e o A, A TSI DA A R R
Gy TN R S OA=E SR BT BURAY 17 =R i S
A v Tl AR Il A S AR AR RE PR, R PR R AR )
dn T, B A B I P DR AT B R R R
RIS, A RO R B SRR E M TR R
J7 58 o R B AR R XU A T 37 4 52 BE AR
L G SR SIS NUIR PSRk 81 e 4 N
SEARGURE ST RE R, i 2 2 R A Tk e 7 S
FF A UG o H 12 b 7 il XU 5 2% B il AR 45
&, BT M R B 1 32 AR T B B K
A



308 hoE

M

2023 455 7 #

ARG H Y S TT & — T R S 0 4R Ak B e 1 X
P AT S A Ak B 3 3 0 5 AN )
B 75 A% Ak ELUR I A BR BT BR AL AL, . R S R R S
BB S E A RUE TR B (OS], IR 45 A IR E
A S SR (83 — 5 12 B 1% (GC-IMS) 1 KUK 47
TR AT T, &5 A5 DA AZ Ak LA A4 S5, O 6 £ 0 1Y)
R M BRI B Ty, LA 2 T 375 2R

1 MRlEHE®
1.1 MES5iKF

DHA #dh, W AREFEEAY TERARAA,;
Btk , At £ A8 A R 7 50k h R E R A IR
ONT R, A RE A A IR ) R IR G
Bt SN BEE  REGEARIR 37 AR TR R AR E
Wi bR Sa—JH S . A M FIUE Y 5 BEIR AR S5 b
T A A8 3 7], Sigma—Aldirich 22 7] 3 =& H
b VKR UL BRI BRACTR R AN . 2
Pt R U R | A TR B R S AR A B AE o i
A, 1 2548 A Ak 2 A BR A A
1.2 FEMNHREES

AR423CN HL T3 T RF, B ZE U A TR A
A UV=250 2 4h—0] W26 BT, 25 4L A b 2
A R T NDJ-79A T Zh T, Ll B35
AL A FR 2N 7] ; 892Rancimat X, Fi -+ J7 i
A BR 2 Al sFlavour Spec S AH B FiE B4l (GC-
IMS) KUK 43 A%, B8 8K« R B (D A BR 2
5 7890A A I AL, % HLHERR A RA
A) s LC-20AT i 80 AH 354, H A H A wl
DF-101S fE & #mE S e Pk, Tl TR
HBRAT TG165 A 3 # B O AL, K U LA
INFRABRAF],
1.3 KIH=*E

13,1 AZMeEdah a2 50 R 0 AR IR M 4

A28 A% BT | A SR Il R 2 R ] MAT-
LAB 2019 AU 11 5, He BETE 5 RS B Bk
MRS A 3 KRR, B fe
RS L as T 4, IR AE 40 C/KIE IR A BEFE 30
min, 75 2 AZ Ak B K,
1.3.2 JEAFR AR 7 ik

1) B (AV) GB/T 5009.229-2016 ( £ /i
LA EFhRE BT ER M I ) .

2) iF4E 4L (PV)  GB/T 5009.227-2016(f
a4 A E AR E B A AR I E )

3) JEW R (FA) GB 5009.168-2016( £\
A E FARE £ IR R e )

4) £HEH  GB 5009.82-2016 (£ 5k % 4 [
FhidfE g 4EER A D E ME)

5) W GB/T 25223-2010(zhHiYhpE
P 2 T S R I AR B R )

6) &K LS/T 6120-2017 (KMo 4
Vi R I SRR )

7) 2By LSIT 6119-2017 CHUIMALE A4
W Z W E e,
1.3.3 AR FEEE RGeS RS B R &
W T R EE A A R AR e R
1.3.4  OSI fyME AR i 7 2 g S5 0S5 32 0 o
OSI, f#i i Rancimat 892 %I i & fb a2 1 70 #fr
A, S5 SR LA h N B KR
1.3.5 REIEM A PREE 8 A BCE VRN 6L, K
WRDE 5 D8 R4, 24T A OC AU 19 45 5 )1 25 11
MAER IR N HEAT, XA FE 5L AT S5 DT BENL AL
BV BY, BRI T B B8 R X R T R AT 3
min FHEPE  BERIEM B A S 30 min, H N —
ANFE S B PEA B 1) 55 (A1 BR 24 h, Ak BRI XU
PEMARIE LS 1,

R 1 PR Rl XU T 0 45

Table 1  Walnut direct drinking oil flavor evaluation standard

. RO AP
ARk " ; -
A A R4 — % F-1
AR iR L (0~6 2°) 6 4~5 2~3 0~1
Ik (0~6 %) 6 4~5 2~3 0~1
R (0~6 %°) 6 4~5 2~3 0~1
Rk (0~6 %) 6 4~5 2~3 0~1
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1.3.6  GC-IMS XUBR I 2 2% 3 Bk AR
T3 BT IR A S AR R 20 pl,

1.3.7 BEgeit 550t BT A g # 7E A0 [F] A5 1
THEE 3 W, f#iH Excel 2010 241 K%, 1]
SPSS 19.0 A4 3E 47 E 4l 43 B, D o 2540 LA <71
BbpifE 22" FoR . MR BRI TT ANOVA , LG
o i 2P K P<0.05,

2 HBRE7M
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Table 2 Physicochemical parameters of edible oils

A7 A Z ik B A F A DHA # i
AV/mg- g™ 0.57 £ 0.01 0.13 £ 0.01 0.16 £0.015 0.1 £0.01
PV/mmol - kg™ 3.38 £0.42 3.78 £ 0.03 5.17 £0.04 5.72 +0.07
FA/%
C16:0 6.14 = 0.00 8.98 +£0.02 4.42 +0.03 24.68 + 0.01
Cl6:1 - - 0.23 +0.02 0.08 + 0.01
C18:0 2.62 +0.01 5.62 +0.03 1.98 £ 0.02 1.74 £ 0.01
CI18:1 17.36 £ 0.04 37.50 + 0.02 50.25 +0.43 421 +0.03
C18:2 64.95 + 0.06 46.86 = 0.31 18.41 £ 0.12 8.86 £ 0.05
C18:3 8.75 +0.01 1.04 + 0.01 7.74 £ 0.05 0.18 +0.01
C€20:1 0.19 £ 0.00 - 5.59+0.08 -
C22:6 - - - 60.25 + 1.03
C22:1 - - 11.38 + 0.54 -

SFA 8.76 £ 0.01 14.60 + 0.25 6.40 £0.12 26.42 +0.62
MUFA 17.55 + 0.04 17.58 £0.55 55.84 +0.81 9.81+0.23
PUFA 73.69 + 0.05 73.65+0.43 26.15 +0.57 9.04 + 0.05

- RRARKG
#3 S5ANZHMERBMET (%)
Table 3 Formulas for direct drinking walnut oil (%)
P EX 8 KA XA DHA 3%
AR AR 1 43 1 55 1
A AR 2 36 10 52 2
M H AR 3 40 2 55 3
MM A 4 33 13 50 4
A H AR S 26 24 45 5

22 HZMEHIELIBRS

AN TR BE 7 Ak B i BEAE A8 A L3 4 5 A
e 7 1 Rk T B PR B R 0.14~0.19 mg/g, H
BB 3 RN B AR TR, LT

T AR RN, ARk O P B R A L TR AR
0.39 mg/g, @ it 5 I 3 A EURH Y BEC , R R
AR v g R T 0 R Ak LK Y 3 4Rk
fH°4 3.99 mmol/kg (#%Hk B KM 2) & 5.27 mmol/kg
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Table 4 Physicochemical parameters of walnut direct drinking oil

AR AR 1

AL AR 2

A A AR 3

AR AR 4

AR AR 5

AV/mg-g™ 0.19 = 0.01° 0.18 £ 0.01°
PV/mmol - kg™ 4.21 £0.07° 3.99 = 0.08*
£k % /mPa-s 67.00 £ 0.16 61.67 +0.42°
OSl/h 4.69 £ 0.01° 4.72 £ 0.00"
FA/%
C16:0 6.12 £ 0.04° 6.47 £ 0.04°
Cl6:1 5.82 £ 0.04 0.23 +0.06"
C18:0 0.20 + 0.00° 2.45 +0.03°
C18:1 33.08 £0.11° 35.18 £ 0.05°
C18:2 36.90 £ 0.15¢ 37.98 = 0.05°
C18:3 8.69 £0.13" 7.78 £ 0.03°
C20:1 3.15+0.02 3.07 £0.01°
C22:1 5.52 £0.07* 5.65£0.01°
C22:6 0.53 £0.01° 1.20 £ 0.01¢
SFA 6.32 £ 0.04° 8.92 +0.07°
MUFA 41.75 + 0.06° 43.90 + 0.05°
PUFA 46.12 £ 0.13¢ 46.90 = 0.07"
PUFA:MUFA 1.10 = 0.00° 1.07 + 0.00*
0-6:0-3 4.34 £0.08" 4.57 £ 0.02°

0.14 £0.01° 0.17 £ 0.01° 0.19 £ 0.01°
4.95 £ 0.05" 5.27 £0.02¢ 4.95 +0.04"
62.67 £ 0.12° 64.53 £ 0.21° 67.67 £0.17
4.60 = 0.02* 4.61 £0.03" 4.93 £0.02°
6.34 +0.02¢ 6.76 £ 0.01" 7.34 £0.02°
0.20 +£0.01" 0.00 = 0.00° 0.17 £ 0.01¢
2.16 £ 0.01° 2.58 £0.05 292 +0.02*
34.68 + 0.08¢ 37.47 £ 0.03° 35.92+0.27"
37.38 £ 0.09" 34.23 £ 0.05° 37.15£0.14°
8.38 £0.03" 7.07 + 0.06" 6.50 £ 0.07°
3.29 £0.02¢ 3.32+£0.01° 2.42 +0.02¢
5.97 £ 0.08" 6.16 £ 0.03" 4.88 £0.02°
1.60 + 0.02° 241 +0.01° 2.70 £ 0.02°
8.50 £ 0.03¢ 9.34 £ 0.05" 10.26 + 0.02°
43.94 +0.02 46.95 + 0.04° 4322 +0.18"
47.36 + 0.05* 43.71 £ 0.02° 46.36 £ 0.17°
1.08 + 0.00" 0.93 = 0.00° 1.07 £ 0.01°
4.08 = 0.02° 3.96 = 0.03¢ 4.30 + 0.04"

¥ :SFA 7 C14:0+C16:0+C18:0;MUFA Jy C16: 1+C18:1+C20: 1;PUFA 25 C18:2+C18:3;0w-3 2 C18:3+C22:6;w-6 JJy C18:2+C20:1, [i]

T3 AR B9 B /NG B 3R BAT 35 PR 22 57 (P<0.05) .

TE R BE 293 K, 5 Fh A% Bk B UK 1 R R
61.67~67.67 mPa-s, & Bk ELIR M 5 F1 2 1945 R AH
25 6.00 mPa-s, 75 E LA E F AR P I )
J& K F 3 (51.83 mPa-s) 32 AF i (60.53 mPa -
s) MMM (69.08 mPa-s)  ZE¥FH (68.26 mPa-s) Fll
FEAE T (64.43 mPa-s) . Bk B AKIM A0 /N T[]
Sy B AR Tl 5 AR, 1 I AR 1 A% Bk
B 5B B AR L B TR AT

itk B OSI A 4.60~4.92 h, Horh sk &
TR 5 RBP4 R B2 AR e )7 )
) OSI 22 5 1 2 e K221 R 0.32 h, AHEL TR bk
JERRH (2.63 h), L 7 0 9 OSI #2 & T 1.70~1.87
i, B S 2G5 T v ) S A AR e M LIRS E T
& — O & Ak AE 2408 Bk B
SR PSSy TN I e

H 2% 4 A, 5 FBk B Y SFA 32 22
C16:0 (6.12%~7.34%), i UFA £%J C18:1
(33.08%~37.47% ) .C18 : 2 (34.23%~37.98% ) Fil
C18:3(6.50%~8.69%) . & T # Mk K 4 1Y 0—6: -
3 HEBIIEAE T 4:1, PUFA:MUFA B e/ F 101,
HoAy 4 AT e FAO/WTO HETE 1) G i R
e AR ] A B i I T2 B f81) R VR /0o I A8 5
J IR | R E S AH DG BN I R A BBk LA
EFRMERE 2 — Rl B 09 £ T
2.3 EMEIRHNEFIERSHT

BHEEOM R M SRR e’ LR S5,
BE B P T A B a4 F By (45.47~115.56 mg/
kg) ,B— F I (82.43~106.67 mg/kg) Al y—/E 7
(293.99~554.43 mg/kg) ., y—"5 B B & Ak i
FEMAE B, BAREKM 2 P oA BB g



236 HT1M

AR Ak i & R BT B e T M 311

Bl E i Tk e S5, B y-AEFHE
A e, P AR B (758.39 mgrkg)  E A
o MR ELIRIH 2 iy M A v 1 S
ETZROMB s, ZRimhE & y-4F
Wy, AT 35 411.6 mg/kg™, [EIAEAY, 7ERXBE B K 5

T =B T B e I R R VR SR AT I L
=, R a—2E & B ik 233.5 mg/kg™l,
Sy UL, R B B 2 W o A 2 i ORI A
T — R M, R 3 R N A SR A SR
o3 A I8 FC A Mk EL IR

®5 BEMERBMMEEFRRSE(mgkg)

Table 5 Micronutrients content (mg/kg) in walnut direct drinking oil

# 5 A A AR 1 A AR R 2 AR AR 3 A AR 4 AR AR 5
a-%£F B 45.47 +1.15° 64.45 +0.41¢ 81.61 £ 0.30° 95.22 + 0.06" 115.56 + 0.54°
B-EH B 82.43 + 1.65° 94.77 + 1.39 102.72 + 1.52° 103.67 +1.18* 106.67 + 1.44*
y-E£FH B 293.99 + 0.58¢ 604.43 +1.23* 407.05 + 0.35¢ 407.26 £ 0.67° 519.94 £ 0.69"

Bk H B 421.89 +2.07° 758.39 +1.28° 591.38 + 1.12¢ 606.15 + 1.43¢ 742.18 £ 1.06
X A7 105.75 £ 5.10° 184.65 £2.24" 132,91 +£2.23¢ 173.88 +2.77° 198.25 +2.14°
74 B 281.55 +3.57¢ 411.65 +3.07° 351.783 £ 1.06" 388.21 £2.68" 358.41 +2.03°
218 B 671.54 +1.93¢ 992.49 + 1.48* 815.72 £ 5.31° 897.28 + 6.59" 887.00 + 2.85°

B A 1058.84 +9.78° 1 588.79 = 2.62° 130041 +5.71¢ 1459.37 +5.45" 1443.66 +4.71°
o K 90.67 = 0.35" 67.19 = 1.46° 76.66 + 3.30° 125.03 + 1.50* 95.11 + 3.84"
% 83.39 + 0.44" 81.23 £ 0.82° 85.75£0.73" 79.10 £ 0.77 73.06 = 0.76°

T RAT A B R bR /NG i8R BAT B3 122 57 (P<0.05) .

BB AT 3 Fh R EE R R 5 i, Hoh
B 5 A i, M 671.54~992.49 mg/kg, Hik
i BE (281.55~411.65 mg/kg) H13E I 5 B
75~198.25 mg/kg) . Ak E R 2 AR S
R E o 5 i, A SRS R
B e (1 588.79 mgrkg) , HoAZME il JEURE I B S
fist S (1 462.65 mg/lkg) = 8.62% ., H%HMk HL IR &
FY 4 Rk I R C R, AN [ i e A A S
HIFP AR SE M) DHA 33 h il 777 A7-25 2
S I 27 AR S s S ) S Y RS A Bk
R A S BE AR R T N A A ASBIFSY Rk
LA 3 A AE Y 3 R ) S BEEAT A . R LR
KB WA 22 5%, (HReA AU A Bk B kot 5
JE ARk IHh v R 55 PR ) 22 5

¥k LR Y A e R S B 67.19~125.03
mg/kg, A% EARR 0 ff1 &0 0 9.60 mg/
kg, LA A 7~13 £, XN R
TP IR TR SRR TH PO A e s O v T ARk
W, BBV RS T AER S E RS RN
18 . 5 f R MR A5 R Ak o WY S 4 v 1
2y i, Horh R G 3 2 i

N

S

i

bl Sl E

>H
= =

o 85.75 mg/kg ., BIANAZMRINA B 1Y 2 Wy & A
AP IR BB AL B W, BEXT AR SR
L ) F A P

2.4 AR E R A KUK 5

241 BRI BVE VMR ITAL B XU T R
IO HE DT vk 2 — o TEHCS MG Bl KU AR G 1
RO A 4 Bl R, R ECE A A2 s 1 B
NS

Bk ELAK 1

BAREBS

Btk H X4 BAREL K3
B1 ZHBEREXKEEENGES
Fig.1 Sensory evaluation scores of walnut direct

drinking oil flavor
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AR AR ELGH 3 WA S A R R, B
BT 2 T R e 55 1 A R T Rl 2 L B
1%, 286 B 55 UK 19 A G 1 2 78 2L 9 v g s
JE VP I 45 A ASAS 50 B SR T BR P & 22 Ak

SN0 SR FHY IRV 43 BT 3k 6 5 A% Mk 2 A T 1) XU
BT

242 GC-IMS KR HT  GC-IMS RS & T
AR R R S BE T B RN TR RS Hh B
i PR 57 P A AR, ARG I AR S A R R Y, ol
FH C4~CO il 25 AR A 5 1 1 S5 9, 38 2o B34
VG, DRk T B A% Bk LK I 7 ke V) B 1
PESHT L 6,

®6 FERIERZCE RSP EREHEREY R

Table 6 Volatile substances identified in material oils and walnut direct drinking oils

§ . . STmEl HRBIK RGN/ EHEE/
%7 X AR ER
u RI s ms
Bk I % B 3-Methylbutanal 86.1 676.9 34.597 1.2029
vk vig W BS 2-Furfural 96.1 855.1 158.976 1.3408
i R B Heptanal 114.2 891.9 220.768 1.338
T B Butanal 72.1 613.2 12.869 1.2674
iE T Hexanal 100.2 793.9 102.057 1.2574
B R =2— 8, M B Trans—2-pentenal 84.1 747.1 71.473 1.3506
KT B Benzaldehyde 106.1 932.5 325.265 1.4775
A B Octanal 128.2 963.1 416.126 1.8145
FrohBE (E)-2-hexenal 98.1 830.7 131.494 1.5147
S L7 T BF 2—-Methyl propyl acetate 116.2 778.4 91.713 1.6061
LB LB Ethyl acetate 88.1 631.1 18.291 1.3337
KR T B Ethyl pentanoate 130.2 890.9 218.65 1.7936
A B B T B Ethyl pyruvate 116.1 711.3 50.756 1.4303
T B T B Ethyl-2-methyl propanoate 116.2 715.3 52.933 1.5603
T BV Bg Methyl hexanoate 130.2 928.9 315.052 1.6048
BR % LR Acetic acid 60.1 656.7 26.848 1.3367
7 IR Propanoic acid 74.1 714.2 52.352 1.4667
TR Butanoic acid 88.1 848.7 150.656 1.1439
2-F AR T B 2—Methylbutyric acid 102.1 831.5 132.212 1.4547
T B 2—Methylpropanoic acid 88.1 746.4 71.078 1.3908
It KR 3—Methylbutyric acid 102.1 876.5 191.436 1.4836
Bk 2-THEA 2-Hexanone 100.2 796.3 103.754 1.4962
# A B Hydroxyacetone 74.1 626.6 16.885 1.2188
2-T A 2-Butanone 72.1 608 11.343 1.2309
3-#A K -2-THR 3-Hydroxy—2-butanone 88.1 703 46.501 1.3269
3- % B 3-Pentanone 86.1 691 40.736 1.3591
IR T ER Cyclohexanone 98.1 898.9 236.565 1.4609
BEE 2-WHA-1-TH 2-Methyl-1-butanol 88.1 764.9 82.839 1.4589
R R =2- T B (E)-2-hexen—1-ol 100.2 885.9 208.785 1.1738
A %, B 1-Pentanol 88.1 764.9 82.814 1.5213
WA BT B Acetoin 88.1 742.7 68.783 1.3215
7T B 2-Methylpropanol 74.1 613.9 13.07 1.1775
B—3—T ¥ B (E)-3-hexen—1-ol 100.2 867.2 176.122 1.2565
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; . . ST el KRG/ REGWEE/ B/
% A i E L4 Ak
u RI s ms
3-Wh-3-TH-1-%  3-Methyl-3-buten—1-ol 86.1 735.8 64.607 1.2814
4-F R -1- % % Isohexanol 102.2 861.8 168.152 1.6217
B (k) #RLBE 2-Furfurylthiol 114.2 918.8 286.702 1.3442
AP T 8% 2-Hexanol 102.2 781.2 93.506 1.2991
I % 3—-Methylbutanol 88.1 728.8 60.509 1.356
i B 2-Furanmethanol 98.1 883.1 203.155 1.3871
JE 3% B 1-Octen—-3-ol 128.2 935.8 334.876 1.1753
Bt K VR K Ak Allyl methyl sulfide 88.2 697.4 43.713 1.756
T =B = B 1,2-Dimethoxyethane 90.1 661.5 28.599 1.3006
XK v R OR Bk Methyl chavicol 148.2 1189.6 755.017 1.2235
RS 3% (E)-3—-pentenenitrile 81.1 696.4 43.268 1.391
iE TR Hexanenitrile 97.2 886.4 209.783 1.2531
LW TRy 3-Butenenitrile 67.1 623.6 15.977 1.241
X2 P AR N-nitrosodiethylamine 102.1 900.8 240.975 1.1657
Wk 2-RIF 2-Pinene 136.2 951.9 382.777 1.2113
R TH Styrene 104.2 878.3 194.561 1.4154
gk 2,6-=F bk 2,6-Dimethylpyrazine 108.1 918.9 287.052 1.1934
2- Kbk Methylpyrazine 94.1 789.7 99.232 1.4041
2-T A%k Ethylpyrazine 108.1 929.9 318.031 1.1211
i’ 1, 1-=—z&axktkr 1, 1-Diethoxyethane 118.2 725.5 58.589 1.7354
2-F JkvE oy 2—-Methylthiophene 98.2 776.7 90.532 1.6543
=Tk Triethylamine 101.2 665.2 29.977 1.211
2-T vk 2-Ethylfuran 96.1 691.6 40.991 1.3195
2,6-— R KB 2,6-Dichlorophenol 163 1189.6 755.017 1.2235
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Fig.2 Characteristic flavor fingerprints of raw material oils and walnut direct drinking oils
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Blending and Quality Analysis of Walnut Direct Drinking Oil
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Abstract Objective: This study aimed to produce a high—quality walnut direct drinking oil. Methods: The walnut direct

drinking oils were based on the recommended fatty acids intake of FAO, MATLAB software was used to program five

walnut direct —drinking oil formulas, and the best formulas was obtained by physicochemical parameters, micronutrient

content, sensory evaluation and GC—IMS flavor analysis. Results: The walnut direct drinking oil was in line with national

standards, and its fatty acid composition was reasonable. The main flavor substances were 2-pinene, 2—furfurylthiol,

methyl hexanoate and 2-ethyl pyrazine. The walnut direct drinking oil prepared with 36% walnut oil, 52% flavoured

rapeseed oil, 10% sesame oil and 2% DHA algal oil had the lowest peroxide value (3.99 mmol/kg) and viscosity (61.67
mPa-s), higher OSI (4.72 h), the highest content of tocopherol (758.39 mg/kg) and phytosterol (1 588.79 mg/kg), and

good sensory evaluation (16 points), which was the best walnut direct drinking oil formula.

Keywords

walnut; direct drinking oil; fatty acid; micronutrients; flavor



