2021 4 55 46 5 55 1 1] T Ll 17

HAEI T DOI; 10.19902/j. cnki. zgyz. 1003 —7969.2021. 01. 004
K T2 X R ik 4= mm B B9 32 i

HEIR EAS,F OE RRER,FBRE
(#iREKRF ERAFEHEFFR, 5 -EKF 830052)

FE L RE 185 AL A RAL, VAR G A= 0 R L B BB E & F A 5 AR, OF
LA R AR R AT R IR R B A) 3B R 5 AR B R A A= S R Rk, R A
120 ~ 140 °C %54 10 ~30 min A kA= 4 i RACAL Frr B2 AL EAK 5120 ~ 150 °C £ 4 F S 5 B 1] 44 2
K, RILEAZARA= 5 B A% AA= 6 B 1A (KOH ) 4~ %] /£ 150 °C/30 min Fo 150 °C/25 min X 2] & &
&.,5 120°C /10 min ABER1E(KOH) %] L9+ 7 0.303.0. 107 mg/g; K4 k& M 38 & 6 91 &, B bd=
EFEMR,EM AT TNREE (2B LW R BRI AZNA G S A B e @ S T
BB IR AR A 8 AR R A AR B IR 130 °C R B 1) 25 min, 2 s #R T A RS 8
AR A 94.10 o, B RAUR T T A B AF 69 Rk, B 3 — R I T A A e T S 8
5

KGR A I R BR A i BARE BBy 6%

RESHEKE . TS221;TS225 XHkFRIRED : A M EHS 1003 -7969(2021)01 -0017 -07

Effect of baking process on the quality of walnut kernel

DU Yuqiong, XUE Shuxin, XIN Rui, CHENG Tianyue, LI Huanrong
(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract ; Using Wensu 185 thin — skinned walnuts as raw materials, the effects of baking temperature
and baking time on the qualities of peeled and unpeeled walnut kernels were studied with acid value,
peroxide value, total phenol content and color of the baked walnut kernel as indicators and combining
with fuzzy mathematics comprehensive evaluation method. The results showed that the peroxide value and
acid value of walnut kernel roasted at 120 — 140 °C for 10 — 30 min were lower. At 120 — 150 °C , with the
prolonging of baking time, the acid value of unpeeled and peeled walnut kernels reached their highest
points at 150 °C/30 min and 150 °C/25 min, and increased by 0.303, 0. 107 mgKOH/g compared with
120 °C/10 min, respectively. With the increase of baking temperature, the color of walnut kernel
deepened, and the total phenol content did not change significantly, but the soaking solution of phenols
had a significant effect on the quality of walnut kernel. According to the fuzzy mathematics comprehensive
evaluation method, the best baking conditions for walnut kernel were obtained as follows: baking
temperature 130 °C and baking time 25 min. Under these conditions, the comprehensive score of walnut
kernel was 94.10. Baking not only gave the walnut kernel a unique flavor, but also further improved the
quality of walnut kernel processed products.

Key words ; walnut kernel ; baking; quality ; acid value ; peroxide value ;total phenol ;color

Bk B SRR, R ok T
T 1 2o A 10 BRI RORUIRI #0865 5% BRI
Al AR SR ARSI AR PR 3L, B
P A BT (1993) 40 WL BRI, BRSO D VP B AT — ey A BB 3R
BT 5254 R ( E-mail ) 2426955020@ qq. com ., M REIER Y HERME S EA T
BE1EE MR, 247 (E-mail ) 1913897023 @ qq. com, AL, A AT ARBTEAR R I EE e —ME




18 CHINA OILS AND FATS

2021 Vol. 46 No. 1

FMREmEAD

BRI I s e 1 AN ZE BRI TR,
M) S5 A0 AT B AR 2 PR 2802 % 025 ek B AR # s []
BEEREA AT PR T2 s 5 T AR, A T
PRI A B R R AT A B AR
TR 5 A5 B S5 ALK F I LA B 1 I, K 25 4k
FFAE 140 “CFN 150 C 1 56T 4315 K 30 min F1 20
min 1538 {9 S AEFFMIBCE PE o i, S R HARE o
Vaidya 2550 A1 57 22 W38 ‘L A0 4% 45 T B2 4 2 Mk il 114
AU R ERE S T 3 45, IR TR IR A
{H R R 2 I ERAZ AR A ) A 3, B A  J5, R PRIE
R ELA T 1 o5 SR 05 ) 035 02 AU | AR G0 56
SR FHAN [ Y80 R st () Xof A kA~ 2647 65 6 b B, 43 A
i 0o 1 AR AR ) A TR M L B R
T, BFFE A TR e T 25 B Jid e ok A kA o
(R SEI , I8 B RO 507 B B DY 0 7 8 A AR e #
T2 AR BB TARE SR
1 #M#EE5FE
1.1 X4
111 ikl 53]

CURTE 185”7 R Ak, W TR R B R SE AL
R, PRk R A TR E JeiE YR,
ToK W SIS, LBk = S0 H %t A ik (30 ~
60 °C) HULALBR AT ¥ PEVE MY OO R A IR L
R B TR TOK RN S AEh K TR
FEARER , YR o Frati
1.1.2 {5

T16 @it 20 5240 A] W73 6 B 1 ; LE204E 1
K- MR i) — Fe R 2408 ( B ) ARAE  FW
100 JFREM WAL ;321 KIT U 6 #2445 ; LAB — 900 {2
ZEA;DZKW - D — 4 B JVHE R K VS 49 TDSA — WS
I 2 0 HL; DHG — 9140A 7Y fe 3 45 45 ; RV10
Digital V 5578 K AL, 8 E IKA/ZEAR (7)) A%
AR SHB - 1T HZ5 5
1.2 XEFiE
1.2.1 BB Kkl T4
1.2.1.1 &R R

KR~ AE 45 C K HRIR I 3 h, 1) 4/ Nk K 1
WK 3 Uk, I Ak B, I R S ik E 8k
Mgt T, KA iR 2. 4% (5ARIBEEAEH AFF—20) .
1.2.1.2 B4

VA R AR A 5 B R AZ AR50 S B 30 4y, B
AL AR B R LR A kA T TS
FEPIEATRE S BRI B T R — O, LA R AH
[ B 452 o 7 120,130,140 150 °C [ 4544 T 4%

SRS 10 ,15.,20.25 30 min (AH XK BT ) |, 7F
160,180,200 °C 1) 2145 T 43 il 45 4% 4 .8 .12 min (4
X A ) A R R, A
1.2.2 S i e
1.2.2.1  brufEM£k R E

SRR RS A B, PRI R
B TR AR &, 2818 K W Mt 8 45 % 100 mL,
WERRIE B 100,200,300 ,400 500 wL ¥ £ F R brifE
VW, A 1 mL AR AR 7], #2457, S 3 min, LA
5 mL 10% Na,CO, ¥, 30 °CH E /K%, 6 2 A
120 min, F 765 nm &b W EAE . DL B TR AR
EV VR T VAR B2 A R A A, WO AR A A A, 15 31 Y
FRUEMIZ 20 y =0.001 8x, R =0.994 6,
1.2.2.2 i®kFEd &

PG5 i AR Ry B (R O R A% kA5 S
B IRt ) AT R LL 1010 32300 12 h 347
PRI AL P, 45 20 B RR Ak, & H
1.2.2.3  JAf i ER

WA 4 Ik A R Eh, PRI g B
NEAHRRT, MA 25 mL 80% i) H B T 50 mL 2
D& 8 (100 W) 428X 40 min, 4 000 r/min B>
20 min, R RS, & IF IR LI, 80% H i
IREZS 2 50 mL, AE AT 284 5 1 2 0K
1.2.2.4 a0 S 2w e

FEAMI 2 mL My 2 A BORL, IMA 1 mL 4R
ARE R, $24), BCE 3 min J5, JTA 5 mL 10%
Na, CO, IR, 28K E & 2 25 mL & H,30 °C1H
/KT, G L 120 min, F 765 nm b A2 WG
B, 3 K. i BRbRAE 2 0 B TSR ol T vk
B ARA T AR S & i

cxV
~m x1 000 (D

KW R EE & i, mg/g;c HIRE TR &
WEE, wg/mL; VR4 IR AT, mLm R EURE &, g0
1.2.3 e

W5 48 I A2 B (AR R B A% Mk A5 SE ik
FEIE ) >R FH €8, 22 300 e A% kA i A8 1k, L
FORITIE A WIS o FRORZLRRRLE b FROR
WA, U E IR AR B IE 3 IR,
1.2.4  BOIECeEsr 50

SIS Ok A A R R A, )
T F E BB E TN, 10 4
AR AT o /N, AT Mk 35, SR T (100) | R
(90) .1(80) \22(70)4 MEEGIV4y 45 Hh AR 1S IR
FERURIEI R, BRI BB PEE AR L2 1,




2021 4F 5546 5 55 1 T

i g 19

xR1 EEZRCREEERE

S SR @ R AR HERE

e 100 @EEFEEe, B S S e TR 14 0 XU TR R 4, AR H B 3K
=3 90 (APERETE, AHIL Rk Rk BRI 2 RS, HEBE
H 80 (LPFEMIHE (O, AL AR AR IR, R REBIR R RGT IR AR IR PR, R
%= 70 MEFEREO, RS ENRER BEIREK R AR R 2R R EK

(1) RIS

DIRRR I KR 3 2 R 48 5
HBGFHHERE W U=1U,,0,,0,,U,1

(2) PFHE B S

PEH DR AT IR E YR IS, PR
NS P S B V=1V, 1, V5L V)

(3) X RAER ST

@ﬁﬂzﬁl\%XﬂLgﬁﬁjﬂ Y= { Y1 s Yz ’ Y3 ’ Y4 ’ Ys ’ Y6 l}
Y, Yo | ARSI 125 T R 45 o ] XA ke
B2, Y, ~ Y 40 5l 32 7 R A4k B 120°C/30 min,
130°C/25 min 140 °C/25 min,150°C/25 min 160 °C/
12 min 180 °C/8 min 200 °C/4 min, 137 HG5E RS
Rt 1] pR A o E RS P

(4) PR F 1T

AR R Z A — A0 N AR AR A 1Y
TLRGAN I NEEA={a,a0,,a;5,a,} , HH a,,
ay \ay a, SR BRI 2 R B AE
TR R I FH P 9 A e 0 Ot H e sE 325, 10 44 0F
HNGUARYER 1 (B PE R R (0 A
SO B R BT, B 100 23
1.2.5 B BRAL AR A I 2

K3 E i E S I GB 5009. 3—2016 ; i {E ]
EZ R GB 5009.229—2016 ; 1 E AL (E I 5 5 1 GB
5009.227—2016.,

1.2.6  FRab 35500

*H Origin 8.5. 1 Xﬁlﬁ%\ﬁﬁﬁﬁ??gfﬂ,ﬁﬁ
Excel 1 SPSS 18 X} &g #4718 #0047
2 RS54
2.1 RREEHE I E LM EA=BRAL 0 %

& 1 g 120 ~ 150 °C AN [R) 4% 02 i [7] 25420 A% Bk
{CRRMER A L. f B L Rl R dk 5
I B AZ A A TR 16 B 2k U B 1) T v, AR 2
Fhia#, BEKRS S I R ) I, R I R kA~ 5 0
kA~ 1 B2 {6 ( KOH) 43 5| £ 150 °C/30 min Al
150 °C /25 min B E A4, 5 120 °C/10 min 41 LR
{E (KOH) 433 -7+ T 0.303 0. 107 mg/g, it B
KRG I, R R AP~ 32 s M YL R M 458 /N, (LG
B A AEN S8 ) A R MG I AR AR JE Y
INTTRIE . R AR IR A RS R s, AT e A kA A

T AR

10 15 20 25 30
I 95 15 1/ min

[ iz

10 15 20 25 30
G IR [ /min

VE A — R B I 1) R R R IR, AR PR OR 25 53
F(P<0.05), R,
B 1 120 ~150 °C. R E)4ERE R B TRk {— R IE AL

2 2 160 ~200 °C (AN [F) K5 R s 18] 2645 T Rk
{RRIEA AL L .

0.6 .
=05k ABK 7160 ¢ 1200 C
B 180 ¢ a

85 B[] /min

BX w0 ¢ 1200 ¢
B Wi80 ¢ a

5 5 [E] /min
2 160 ~200 °C R [E) KSR E &4 Tz -BRERN T

& 2 A]H1,200°C/12 min 5 160 °C/4 min #H
LU R AR 5 A i e A% kA i R 1B ( KOHL) 43 Jjl)
FTFT 0.499 mg/g F10.204 mg/g, BEE R IR E



20 CHINA OILS AND FATS

2021 Vol. 46 No. 1

AR T e, MOt B2 A ) S A 3 R AR It B AR
o P i e Ik B2 1, % 0o e [ R 0 B2 Ak 44k
T PRI AR TR I R A R T AZ AR N T
FIEHE . 3505 U 4 S A 25 SRAR L
2.2 RRVEH L&M= B R R
120 ~ 150 °C AN [F)%5 % I ] 25 47 F Bk 5 46
TRAE YA NI 3 . 1B 3 AT, R R Ak
i A AL 0.006 ~0. 026 ¢/100 g, it B A% Bk
B AL 0.007 ~0. 021 ¢/100 g, B K5 )%
B ) P S, P A AR ) AR T (B ) S 3 A
L 140 °C/30 min A EAER BE b, 3% 5 7%
HAESE S ST 45 R — 5, 3 SR T AT A
PR AN AR W7 R TE & iR T AR, & A
PRI o TIA B0 2 B3 D A T R S U TR
e, SR R R R
0.030
0.0.025
§ 0.020
g 0.015

140 C
150 €
a

J3% J% I 18]/ min

K 20 ¢ EF140 C

0°C EE
130 °¢c [_]150 C

S 42 BF 8] /min
3 120 ~150 °C \ AEIEEBTE G T
BT RLERNTH

160 ~200 °C AN [R5 K8 B[] 5 420 T A%k 0k 41
R R AR 4 frzs .t 4wl A RNREE T,
Wi A% 45 FsF ] %) S 58 e A% AR A 5 AR 0 B2 A% A iy it
AAL{E 7E 200 °C/12 min 4351 [ T+ % 0. 034 0. 024
g/100 g, LB G R 4 kA~ B iR B WAk, i T
RS FH T 7E i T 028 25 1 B KAk P A v i 4
AR B RT3
MR Ih AR & i 2w, b E AR R R (1 2
B i BT BB AR AR, 27 LR, R I8 i A v
Wi 5 v A ) Y A S AR AR R R (1 2
ETFEH 200 °C B, AZBEA A i Sk (B AR 1B 35
FINEEAE, 3 1] BB PR M A2 Bk A8 i g 3k R Hh AN i A
B IV RRTE e i 25 A1 T A A T, 2B U 43—k

2 /BN LN N AN a7/ I 2 S
{ETHR o 7E 120 ~ 150 i, i K2 A6~ i) A AL
TR LA, 2 150 °C )5 i B2 A% WA~ B0 5 48 AL 1E
FIRRAE .35 T i, X 0] RE- S A R AL PRAT G,
T BB RULT B 2 I W AR iy 2
Yy 5 Ja BT A ALRE T 3 5tk , (HL I W) e iR 2R 1R T
AL, El RS I TR B . ZRARE,
AR BAZMA 8 e JSDIE T E BEABA—

0.035
% 0.030 F WA160 °C 1200 C
180 °C

(=)

S 0.025} a

20.020

Z o015t

m

F 00100

= 0.005) [
0

AR K

J75 65 10} 6] /min
0.035

% 0.030F L 7160 «C 1200 C
S 0.025 180

20.020

Zo.015} b §
ool an <N 7 \
% 0.005 %I §

)& % B} ] /min
4 160 ~200 °C A EHEERBEEET
BT ELENTK

2.3 ARREH T LEEENIEB S E R
AR T2 25 AR 0 5 £ A S i
K5 Bs.

9.0
v kb

CImise

A B C D E F G H
Rl T2 %At

AL XFRE B, 120 °C/25 min;C. 130 °C/25 min;D. 140 °C/
25 min; E. 150 °C/25 min; F. 160°C/8 min; G. 180°C/8 min;
H. 200 °C /8 min,

ES5 ZRCEEIZ£GNBBmEENTN
Fh 1S A0, 0 A LI Rk )
R AR AR TR BTy, 2654 T v 5 405 T B P B B 5
Xof R ZH rh R R AR5 0 B AR AR 1 Sy 25 0
SR 8.710.2.255 mg/g, AR KA b Y B
MR AZHR R 3.863 15, Ei T B & BLE
MK I T ARG A% MR A AR e M 31X 5 A SO Bt



2021 4F 4546 % 1 8

SR EE!

i g 21

FEGE AL, BRI B R IR, Rk b
YR E N 0. T7% , W Fh B2 By 259 5t & &
21.73% , Ui BAREARA = N A B S B 2 B 2 i o

2.4 BT EFAMABMA= EF WY A
ANIR) K 8 T2 S A X B A A R i DL
%%20

x2 AREBEILZWZM-_EFENZN

K 1% K b
fE/C WA/ min BN i AR R JIi 2 AR Kz
X HR - 70.22£1.20  81.09+0.90  19.67 +£0.23  17.95 +0.54 4.82+0.45 2.67 +0.77
10 71.98 £0.82" 81.83£0.57" 19.06+0.21" 17.76 +0.71™  4.26+0.07™  2.41 +0.32"
15 74.26 +0.62"  80.29 +0.73" 19.60 £0.50" 19.51 +0.41°  4.28 £0.24™  2.92 +0.20"
120 20 74.71£0.74"  80.68 £0.70™ 19.81 +0.44™ 17.13 +0.30°  4.16+0.27°  2.35+0.05"
25 72.01 £0.89*  79.55+0.56™ 21.11+0.32" 18.68 +0.43"  4.88+0.10"  3.18 =0.15"
30 67.01 £0.96" 77.44+0.51° 20.40+0.25" 17.88+0.08™  5.65=+0.24"  2.58+0.12"
10 70.31+0.53" 76.89 £0.25" 20.59 £0.04" 19.07 £0.31"  4.90+0.17"  2.93 x0.21"
15 70.46 +0.46"  76.34 +0.36" 16.83 +0.12° 19.51 +0.41"  4.16+0.16"  3.24 +0.27"
130 20 63.90+0.11° 75.39+0.65" 18.81+0.32" 19.68 +0.07"  4.20+0.97"  3.55+0.12"
25 66.74+0.70" 73.43+0.53" 21.61 £0.41* 20.95+0.16"  6.17 £0.33*  3.93 +0.95"
30 65.14+0.56™ 74.32£0.73" 19.10+0.64" 22.06£0.40°  5.04+0.62"  4.28 £0.05"
10 70.43 £0.36*  77.99 +£0.35" 20.97 £0.18" 18.65+0.68"  5.34£0.15°  2.71 +0.08"
15  68.99+0.78" 78.74+0.74" 19.62+1.35" 19.55+0.10° 4.14£0.15°  3.08 +0.13¢
140 20 63.96+0.11" 76.56+0.49" 18.86 +0.33" 20.70+0.10"°  4.86 +£0.10°  3.59 +0.09"
25 63.56+0.76" 75.24 +0.56™ 25.28 £0.24* 25.18 £0.22°  6.45x0.13"  5.29 +0.09"
30 61.29+0.50° 74.20 £0.19°  26.99 +0.41* 21.03 £0.49"  7.98 +0.34*  4.53x0.19"
10 69.82+0.75° 79.42+1.20° 20.31£0.30° 20.15+0.44° 4.64£0.17°  2.88 +0.10"
15 59.79 +0.78"  78.15+0.88" 27.13+0.49° 21.66+0.16"  7.93+0.45"  3.44 +0.21°
150 20 57.84+0.81° 77.23+0.48" 29.10+2.29° 23.33+0.20° 9.04x1.57"  4.31+0.20°
25  51.57+0.61° 74.35+0.68" 36.59£0.52° 25.43+0.21" 14.66 £0.15*°  5.69 +0.29"
30 46.17+0.91'  69.31 £0.96° 32.82+0.83" 29.07 £0.25° 14.67 +0.24*  7.81 £0.11°
4 72.91+0.98° 77.83£0.94° 20.90+0.36" 19.33£0.07°  4.25+0.34"  3.20£0.09°
160 69.43 £0.32"  75.37+0.62" 20.74+3.24" 21.07+0.18"  6.06=0.11"°  3.74 +0.19"
12 66.28 £0.79° 74.33 £0.59" 22.74 £0.36" 23.23+£0.25"  5.66 £0.08"  4.44 +0.16"
4 69.14+0.48" 79.47 +0.33" 20.12+0.15" 19.95+0.56°  4.08 =0.14"  3.29 +0.34°
180 62.42+0.59"  72.19+0.58" 18.09+0.51" 27.71+0.54"  3.79 +0.46"  6.40 +0.42"
12 59.76 £0.65° 67.27 £0.48° 18.82+0.53" 32.75+0.39"  4.15+0.53" 10.69 +0.46"
4 67.15+0.41°  74.71£0.79* 18.07 £0.36° 26.61 £0.76°  4.60+0.29°  6.24 £0.27°
200 8 62.01 +1.09" 64.85+0.68" 24.39+0.28" 34.06+0.34"  7.89+0.13" 12.61=+0.12"
12 58.48+1.18° 48.97+0.91° 28.48 +0.29° 35.99 +0.27°  9.37 £0.33*  16.62 +0.28"

VE < [l — KRS 97 R ] 305 22 57 3% (P <0..05)
2 2 TR BB B (Pe L B RS 5 I

(P <0.05),12 min 5 %] A2

HHEC, AR M B R

JEE (R T Bk o I ) A A B A L R RS . 2%
RELE I 120 °C T =5 21 140 °C B, oK i B2 A% Bk A= A
Ji K KM A 1 5 B B BRI, o (LGSR A, b {H
BN 5 25 TELE TH R 21 150 °C Ik, 2 it Bz Ak A
J B ARA 1 L {EL SRR, o (BN & fEAT DTSR T
r RS 78 120 ~ 160 °C B K R 265 Bl ) [a]
AR , AR B AR B L AE R /N T I B kA, @
(LI R T BAZMEA Y, 3 m e 55 10 B A pk A= 33t
WA B M oA 5%, B B P AT Y
KRG BTt 2 200 °C B, A 00 5 A8 Ak 1 3

BB AR L AB 73 51 B e 11. 74 32,12, §i]
U0 B AZARA ) (53 156 52 5 4 L JEE PRS2 R B, 5 E W
R X AT BE R K O R M A 7 i i R A ) 2R A
T, By 2y o W SR A, 56 B S 7 A A )
S, SRR i A s
2.5 RHBAAEMBT RN

LRI MR RRAE AL B BT A
A I Ho i T BB L Bz i PR, ZE e
FErb oy R AR A R B, 7 A I R OR AR R M 4 T
RERERZMA BN TR o DRLIRG , X A 48 1) A 1 B2 A2 B



22

CHINA OILS AND FATS

2021 Vol. 46 No. 1

R M 25 B PR A TR E Oy

IR R — AT R VRN, KB AR

2.5.1 JEEH BCE TR B LR 3
10 A8 E V8 B RS R R &
3 BEERRMCBEITHNERSE
6 % "R RS BREE
= v, v, v, v, v, v, v, v, v, v, v, v, v, v, v, V,
1 0 0 4 6 0 0 2 8 0 0 3 7 0 1 2 7
2 0 1 5 4 0 2 5 3 3 3 3 1 3 3 4 0
3 3 4 2 1 5 4 1 0 5 3 2 0 6 4 0 0
4 1 3 4 2 3 2 5 0 4 3 3 0 4 5 1 0
5 0 1 4 5 1 3 4 2 2 2 5 1 2 2 5 1
6 1 2 5 2 1 4 2 3 2 4 2 2 2 4 4 0
7 2 4 3 1 3 2 3 2 4 3 3 0 5 3 2 0
8 1 4 0 5 1 2 2 5 0 3 4 3 2 3 1 4
2.5.2 WESHIES(NFES) r0.0 0.1 0.4 0.57
£4 NETHER R 0.1 0.3 0.4 0.2
% ) *710.2 0.2 0.5 0.1
@i 18 L0.2 0.2 0.5 0.1
F 27 0.1 0.2 0.5 0.2
S 31 R - 0.1 0.4 0.2 0.3
BB 24 *710.2 0.4 0.2 0.2
B4y 100 L0.2 0.4 0.4 0.0l
- \ r0.2 0.4 0.3 0.17
4 Al B FEAR AL E N A = {0. 18, 0.3 02 0.3 02
0.27,0.31,0. 24| , &2 VT4 38 b5 10 R R AR AL R, = 0.4 0.3 0.3 0.0
W > /S > BB > A, U0 XU R #E A% Bk 0.5 03 0.2 0.0
et LO. . . 0
(AR i LB A 0.1 0.4 0.0 0.57
2.5.3 BHIXRER N 0.1 0.2 0.2 0.5
MR 3 (KA 45 3, % =gk A7 3 — kb Ry = 0.0 0.3 0.4 0.3
[20] 4p D A ke 22 22 AT A ) ) ) )
O 551 8 AR BCR LR A TR AR R 0.2 0.3 0.1 0.4
0.0 0.0 0.4 0.67
. 0.0 0.0 0.2 0.8
"710.0 0.0 0.3 0.7
L0.0 0.1 0.2 0.7
0.0 0.1 0.5 0.47
0.0 0.2 0.5 0.3
R, =
0.3 0.3 0.3 0.1
L0.3 0.3 0.4 0.0
r0.3 0.4 0.2 0.17
- 0.5 0.4 0.1 0.0
*710.5 0.3 0.2 0.0
L0.6 0.4 0.0 0.0
r0.1 0.3 0.4 0.2
0.3 0.2 0.5 0.0
R, =
0.4 0.3 0.3 0.0
L0.4 0.5 0.1 0.0

HRYGAOIFE P A2 58 Y, = A X R,
Y, = (0.18,0.27,0.31,0.24) x
0.0 0.0 0.4 0.6
0.0 0.0 0.2 0.8
=(0.00,0.02,0.27,0.71)
0.0 0.0 0.3 0.7
0.0 0.1 0.2 0.7
R Y, BT TR X L ~ 8 SR A AT
CRARIRITERL AR Y, Y Y, Y Y Y, Yo i
BVFE SR UL (100) (R (90) (1 (80) (2%
(70) JrxE Iz B4R, JF 3647 KA, B Jm B30 H B o
MEEEHor, IR (Y,) 25515858 =0 x 100 +
0.02 x90 +0.27 x80 +0.71 x70 =73. 10, [a] F n] #
I SR T LRGSR . SR ILER S,
HER S AT, K5 s Bk M 25515 40 s 2R
MK N Y, (130°C/25 min) > Y, (180°C/8 min) >
Y, (140°C/25 min) > Y, (160°C/12 min) > Y, (120°C/



2021 4F 4546 % 1 8

SR EE!

i g 23

30 min) > Y, (150 °C/25 min) > Y, (200°C/4 min) >
Y (KRALHE) o 7E 130 °C/25 min | A5G 25
B, HA BT TR B, i 0% B ORAT,
HAE A R OR R B IR 5 15 B A ik~ 5 mT A4
THRA AR

®5 FRBEEETEM-NESTNESR

5> LA ELTR Lt ()
1 Y, =(0.00,0.02,0.27,0.71) 73.10
2 Y,=(0.17,0.24,0.41,0.18) 84.00
3 Y,=(0.49,0.37,0.13,0.02) 94.10
4 Y,=(0.32,0.32,0.32,0.04) 89.20
5 Y¥;=(0.14,0.21,0.46,0.20) 83.70
6  Y,=(0.16,0.36,0.30,0.18) 85.00
7 ¥,=(0.36,0.29,0.28,0.07) 89.40
8§  ¥,=(0.09,0.29,0.20,0.41) 79.80
3 & it

B A7 5 025 1 2 T i RIS 925 T TR 0 S, A%k
ARRIE AN AL 2 T % 1E 120 ~ 140°C Ky
KR ZRAE T B X R R At o i /0,
150 CJ& , BB A~ Y €0 P8 JIR it Jo 328 ¥ e A, T L
My S AN B2l O R 2R S T A
MR A R AR R 25O 130 °C/25 min, I A%
B~ B B A IR E BB 7 IR

5 LRI, S BRAIERE R AZ A 0 T BT, AR
BERHEA™ 120 ~ 140 “C 4 %5 10 ~30 min B4 F) T4
IRZBA— R, B i e Ae v, 2T Ak
TN i B 2 B
SEZ LAk
(1] IMMZAS, EJRAe, RBE, 4 BCEFROE X IIRER Tk

WHFE el )], FEEYSESR, 2013, 19(5) .72 -74.

(2] b, BEEW, RS, A RPEE IRALS TR AE DI g
WIFEHERELT]. T EEGE, 2016, 35(6) :30 - 34.

[3] MARTA G F, LI J, HU F B, et al. Effects of walnut
consumption on blood lipids and other cardiovascular risk
factors: an updated meta — analysis and systematic review
of controlled trials[ J]. Am J Clin Nutr, 2018, 108 (1)
174 - 187.

(4] HR®&R, B, R, % slECERLT IR
HRLEFREN L] 'R, 2015, 36 (4):
106 - 109.

(5] WRBaL, X2z, X, 5. W H A il K
THRERSYERTSCHERELT ], R4, 2014, 29(1) .
123 —128.

[6] BiFmE, B2, PMNGERT, 2. MBS AR
M B RS ST ST (] A Tl B, 2006
(8):60 —62.

(7] % ¥e, WoeE, BOEIT, 5. K A0 ol e U 5
M RBEFE L) ] POk Tl 2003, 6(6) :32 -37.

[8] JRIPHME. 25 AL KFHEJE X 25 46 A aihy XU AT b J5T 199 5% i
[D]. VLI o8 TLH R, 2013,

[9] VAIDYA B, EUN J B. Effect of roasting on oxidative and
tocopherol stability of walnut oil during storage in the dark
[J]. Eur J Lipid Sci Tech, 2013, 115(3) ;348 - 355.

[10] REYE:, 27, E8L. FRARE b 675 I E AR 7 B

B[], hEER A, 2019, 44(10) 1140 - 143.

(1] ar#e0s, A0, Sahe, 5. =Er 00 ALY
FHBEY B LT]. BBk, 2019, 40(14)
243 -248.

[12] Jels, RETWE, ARR, 5. 20k B 315 200 25 i
AR B FE (] AR 4R, 2017, 32(7)
79 -83.

[13] 92, Atas. BT ROMBCA S8 BB T i H 0
B T ZA )], B dh TolkBHg, 2018 (17) .
180 — 185.

(14 ] G0, ¥, INIEEE, S8 MR T2 R Bk Ay
{2 B [T ], &l Tl B, 2019, 40(6) -
62 -67,75.

[15] A4, ¥, T, 5. MBSO bk R B 5
mi[J]. TPEMmAE, 2014, 39(7) .9 - 12.

[16] sKUIRL. i AP R e S s i A 2n 1], R
T, 2011(8) :41 -44.

(170 35 LA b e LU A3t XU At B 5 [ D .
et ApEpfoll k2, 2016.

(18] SRR, BRugldl, X752, 5. RBkRh i b 22 1 i
Lo e Xof A2 AR I SR S [T ). B Tl R,
2013(20) :60 - 64,69.

[19] MOSS J R, OTTEN L. A relationship between colour
development and moisture content during roasting of
peanuts[ J]. Inst Food Sci Tech, 1989, 22(1) :34 —39.

[20] BRRIR, REH . FETRUMIECHBCE PR 0 208
BoREIE 75 9 OE A LI ] & ah BF 58 501 &, 2019, 40

(21) :144 - 151.



