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Study on the effects of processing conditions and storage temperatures on peanut butter quality
Liu Xiangjiu, Zhang Huayang, Qiang Zhuangzhuang,Qu Chenling, Chen Liang
(School of Food and Strategic Reserves, Henan University of Technology, Zhengzhou 450001 )

Abstract:In this study, the processing technology of peanut butter was optimized, and it was found that
roasting at 160 °C combined with 30 s of grinding could achieve the best quality in terms of color, sensory attrib-
utes, and particle size. Furthermore, the effects of storage temperatures (20, 25, and 30 °C ) on the quality of
peanut butter were investigated. The results showed that storage at 30 °C accelerated the chain reaction of lipid
oxidation and phase separation, leading to a peroxide value increasing to 0. 324 g/100 g after 60 days, which
exceeded the safety standard. Concurrently, significant increases in acid value and thiobarbituric acid value were
observed, accompanied by hardening, clumping, and browning of the peanut butter paste. In contrast, storage
at 20 C effectively suppressed the oxidation and hydrolysis processes, maintained system stability, kept the per-
oxide value at 0.213 g/100 g ( not exceeding the safety standard) , and resulted in an oil separation rate of only
6.90% , while favorable texture and color were preserved. From the perspectives of oxidation kinetics and phase
equilibrium , this study elucidated the key mechanisms by which temperature affects the quality of peanut butter,
providing a theoretical basis for process optimization and low — temperature storage practices in peanut butter pro-
duction.

Key words : peanut butter; storage; oxidative stability; oil separation rate; textural properties

BAWH  HRIAARM AR R H (CARS -13)

ek H #9:2025 - 09 - 02

E—AEH RFHIAL B, 2001 45 A B MU A5 5 T ], 852450548 @ gq. com

WAFIER RIREY 2, 1982 4R AR, 02 IR 5 i ST, quchenling@ 163. com
Mss, 8, 1982 4E A 4% I B A4, chenliang@ hau. edu. cn



188 Hh AR = 4T

2026 445 1 1

FEAE T A R A6 AL N T E L o, R R AE
A v 2 A B 40% ~ 50% (11T IS \20% 1 B 1
R F W RIRIE B, BT 52 0 25 5 BRI 8
FEerah o E N T AP A AR A0 M 5 A BEROR ,  E
JlG 25 T ORI R T, 5 51 & FALRRWCAh IR 77 2, B
E R TS R AR TN T T R e A
A i TR DGR DR 2R M T B I B B (] A S 450
LR SR R N N AR AL A AR LR 7
s XU B e

it AR Lt PR e R A B Y, &2
JEIFEE HE A TR S B 5 DR 2R i I 7K
fe Sk, SECRBR M L S ET R E LA
%o Gong %I BESE W, N [R) AE A2 i o 5 Tl R A
A VR A6 AR e DRI R 1 2 8 T R B AR,
BF Ao AP TR A T 43 B 2R K RS A e
TR R B ] RE K 2 S 3 R 8 AR % 45 48, Mohd
Rozalli 25" % B, £ J68 1 J8 F TG R 770 K SR 76 28 3
At TR I 5 2, IGHR (10 °C) W B 52 4k U AE
FE T, B IR EE (25,35 °C) I fip sk sk AR AR A T R
WMoy e . AWEIE AN T T2, A R AL 5
T AT S ) () ) 25 A6 2B 3, R AE 20,25 .30 °C 4514
AT 60 d R, A AT AR AR, B A R AR AR
Fefig i f P i R RS

1 ZIa 5 R &
L1 ER5ERHF

S JEUREE < PURLLZL AE AR AT, P E T A R
Fetli o A RIFERLIR G 3 51 H B J6 3 il R m &
BT 380 27. 5% , BRIV /041 44. 6%

A K CHE OE T B A7 ik BB vk 2R
SN EC R AR A e AR 2
iR, 50 A pr i
1.2 UE5iEE

HWS - 300 f& i fH{B 5746 .DQ - 101 5B
2] o HL XM — ZJ100A 4 5976 4F 3% #1 . AF224C
HL K . RE2000A Jjg 5% 7% & A . XMTD - 204 {8 i
KI5 TGL — 18MS & 20 B0 L, T700 4841 AT UL 43
FEEETE FX101 -2 s s X T4 \TA — AX plus Ji
F43 ML .CR - 410 2213,

2 LT
2.1 TEEHEFRMERE
SR & T2 MRS SRS ir kit

TR, AR 500 g fEAE 1 P4l T4 8, & T Ak
R E R (130,145 160,175 °C) H #5568 N HE#E 30
min, BB AEAETR AT R =R, T HEA T LK
A EA INIRA A B KGR R PR ZTAK , P A AR B
HUBHEEASIR]RSE] (30 .60 90 s)  AFEESE AU A A28
P S L A 55 A EHAE 8. 5em, 5 10 ecm B X
RHER IR (PET) A4 i 5 175 BH B & 2% B v
(TCHEASAEPR) | BRI &l 300 g, % 85 49 Al ik
A(20 £1) (25 1) (30 = 1) °C i 1H W47 i
S, 1 T A 1 A O I B I R R 60% = 5% |, fify
R 60 d, A 15 d BUREIUAE 1 IR i
2.2 EERENE
SRR A0, 25 (SO0 AR A 3 1 20 B8 R 70 7
2.3 THEEREIFEM
TEA: 3 BCE VEM 22 BT IR 4 7 e JE s A
B PEM /N 12 248 b Tl A B 4L, PR R
PIse U S RCE PR 0 HE S S S B RS I O
Ko TENTPRAEILFE 1, PP 4 G 0 &R 44
R R SR Z BESE 5 A5, SR 9 43 il 1
I BHLVEUY N O3B S AT 220, B
V] o (5 TR Ak 10 DA ke G A i ] 11 A 520
R ABEREESER
EI=02 ST hRifE
{7 R, Bl e A 65
WO, BRI
R ERUR, SRS WP (ES
By, A 5@
HFR SlIE R AR AR, B R AR AT JC S bR
MR T R Al IE , oS
JLAR A &Sk
FHOCH, FE b, ks
T BEHE, BB RE , BN 15
FEUVRRIRS VR R4 5 e
FEUTHLRE , VA R A, 25 B
gk FHERAN R, W 4l 1F
1R AR, 0 e R
PR HURE | 1R — i, s 1
FUBHURE , LRI B, X LT A
SRR AT
SR KA
SR IR —

>
i

LSRN S S SR S L A e A A A S S S

i3
>
e
s
X

[

— W ] = W = W] = W = W

R

[N N BN R e B =2 (S I e N BN (O R N BN N R e =)

2.4 TEEBRENE

SHEXNEZES W, B g 184 % 5 50 mL
B, A S mL IF O Be B8 3E 39 51 i, A
35 mLZEIR K R HER ST, A8 IO CRLEE 23 B SO A
ST EE I E o
2.5 FEAERIRE

FREL 100 g f64E 3%, A 200 mL IF & ke £ 34



HALEH 1

KUBIASE 1T T & B X 26 A 6t R O S P 5 189

)5 BNRAE 12 h g e WA nE R, BB S e L
ZERAL 60 ClE 78 LBRIE C ke, 15 244 B TPl g,
B R R AL o

2.6 EEHSBERMNE

FEHE Y B3R (CR) M E 2% Gong %55 1977
AR, BUS mL B0 48 R A5 B O TR
iwom . W23 mL AEAETEE TS5 mL 204 AR ES
ST my o KR AR ELOAETE 20 CTR 4 500
r/min B0 10 min, 23 BRAT H 099 BE , PR 510045 250
Ja B my .

AEF R Y) A A (1)

y = 27" 0 100% (1)

m, —m,

KoY R AEE T B R %o s m, N 7S B0
BT/ g5 my N EDDRIAEA % ) 304 BT R/ g5 m,
RELJE e MO ST g,

2.7 TeHEHEBRMNNE

PG R M 2 B Huang 251 14 77 35 9 W6 1 18
o, B2 g fB2E, TN A 50 mL SN EEAS i Bk,
f# 0.1 mol/L KOH {i % ¥ W HEA 7% 2 , T 8 B
TREEAS ARy e HA54E 30 s AR Mk,

TR (X)), FEAXI(2) .

- 56.1
X, - (v—1vy) Xcx

. (2)

Kb X A AEAE IR i/ mg KOH/g il S HIT
TR KOH i 8 VT AR B mL v, 2 i 2
25 [ KOH Jii VAR B/ mLL s ¢ J& KOH i e i il
(A B2/ mol/ Ly m S A6 AE F Tl IR R S A P/ g
2.8 TAEESFRUENE

W GB 5009. 227—2016 (£ 5 % 4> [H K b e
i A A I E ) B 2. 5 Y R i M TE A
B AR T A
2.9 THEEHMAKEBEZBENE

Z M8 GB/T 352522017 S P A 2 - Bt
B E 2 R I EHER) 2. 5 W RiR i MAEE
Fe BRI AR HEA I E
2.10 FEEERMIFENE

TEAE 3 AP E S 2 5 45 1 0 1 5
WA R, i FH A 43 BT (SO A6 A 3 A Rk it A 7
ME B 5 g A6 3 B T A ASORE S I X, 6
B2 30 mm AR IR K P - 30 XF B A ¥ EAT I E
5 AR PR A ) 2 WG PR TR 46, 5 S 8008 < TR 40

i 50% , fih & 15 g, DT S 3N
1.0.1.0.5.0 mm/s,

2,11 #iEsbE

R 2T 3 AT, RH SPSS Statis-
tics 24 I Origin 2022 Xf L 5 R AT 58170 Br K [
Feoxil,

3 HEREH
3.1 MITIZXEEEFERRIIZM
3.1.1 @)F
TEAETERLIE T R rh SR 3 IR R i A Ak
P2 I SE T 1 I R AN 3 B AL S AR TR
£ S N (7 A B I, ELAS Rt 0 TR B — )
BRI A 4FEO M OEEAR" . B 1 R FE
O30s@X60sm@90s
54
52+
50

*

— 48]

38T

aab
i

130 145 160 175

a
WERE TR/ C
e [J30s@60smE90s
10+ -
8_
% 6 bba
< cba qaa
4+
2_
O 1 1 1
130 145 160 175
b
LB/ C
20 [J30s CO060sE90s

18+ iaa

baa
l6Fr pad []
141
B12F cba
10
8
6
4 1 1 1
175

130 145 160

iﬁti%fiﬁrﬁ/%

TE [l L2 R[] 5 B 27 i) — e i B A ) B i)
TEAEHE N 22 5 B3 (P <0.05) ; [ 30,6090 s R A A
AELE R I ]

B 1 ORI T 20 6 A 6 i B3 )
()L™ fE; (b)a* fE; ()b ™ fH



190 Hh AR = 4T

2026 4E45 1

T2 Pl e i, o L FoR g
IR L SR AR R A s a ™ i@
PILLER T LLE o™ BK, J IR LD B B i s b ™ R
€8 1) B (B 0 EE R b B , e AR B (B I

FE L Rp O B TR R S S e R 2R R )
[A] g Y B R B ARAT L B 3k (P <0.05 ), 130 ~ 160 C
MR, 262 i JFUE 5 i 1 S R R 7 SE L 7
B A RO R S A e XU S R L
b AR KT SR R IR E sidi s, Bt
VR R T E 175 CHE, BR S8UE 4 LR
Y B R A L LS b (B T
TR IEFET, P AR 2 e 6 H R T %
3.1.2 REEVEMN

T BN L 220 72 i 6 3 B2 XU
FEAE RS IR, R V43 BB 08 B UL AR BRAE 2R 1
AF LEFM T AR ETNR 2 H K 2 AT,

2R ERI L, AE 130 ~ 160 C G FI N, FE 45 4L 4 it
FER T, B R 0 e AR R SR
GRETRIRE 2 BT, X2 H AR B
JEIRLE 25 SO R 9 AW 5™ A AR R
R AR ZE R 32, W T A8 A B B A ks BE 5 TR
BT, MR o A e S N, AR A e R Bk
ABAHLIE 6 A= KUK, JC AR R IR, DN T 38 T T I8 7
AR AEMLREELRE TR E 170 °C I, B A B A
i L NG R e e W P AR 1 g e iy TN |
FUT R A ZBURESTE A P B, X TRE 2t T
T FEEAE P IR s, E 1 75 35 (A BF s ok A
T

FE 130 °C 2 145 CEBARMUERE T , WFES A ]
PRI N2 {48 A 9 1) 2% U PE e A B v, X AT
RE 2 1 T RIF BB b 7 A 0 B 1 96 37 7 R
BEWEAL RN, 30 T KU B 2R R S AR T
FE 160 °C J2 175 C SR R BUEREE T, W B B [H] A 3
I TR 5 S A SUR ST B, HL
FLRR R A2 57 BE R T B, 3 AT BB 2 Pl T AT B il
T b B A6 2E A IRE 0 A SN 350, 2E i 2L
MR R
3.1.3 kiF

WL BEAE R FRAEAE i FIURE /N S 43 A R AIE 11 5%
FEAR, B4 5 A6 AR 0 T L 1 R R R AR
PTG R R E M 4 R R, 160 °C S AE
A S BT AT A 0 TR R DR AR SR 5 Hi 160 °C
HLIE S, o AN )R JES I 1) 4 45 1 46 A 36 s BE 47
FAE, 553k 2 vl

P HLURES

a30s

B

R LR

—=— 130 C-60s ——145 C-60s ——160 C-60s —+—175 C-60s
b60s

[BY73 LURTS

——130 C-90s ——145 C-90s ——160 C-90s ——175 C-90s

c90s
B2 R X A R T A R

HEAE Dx (50) Je F AL FE dh - BPRAR 1 7 T4

bR, FEASHITFE AT IS N [ S < S AR R R 5 1

PUFE1E (D[ 4,3 ]) W5 ETF S mAF- 42 (D

[3,2]) W52 T R 3, (H A5 KL BE 45 AR 1Y A2 L 24 R 5
P F K (P >0.05)



HALEH 1

XUIASG 0T T2 ABH IR I R 5 R TN BT 5 191

R2 AIEMIHE 1 AR R AR 1

EaTE A Dx(50)/um Dx(10)/pum Dx(90)/um D[4,3]/pm D[3,2]/pm
160 °C =30 s 32.97 £0.45a 8.68 0. 12a 93.80 £1.13a 45.75 £1.34a 19.80 £0.17a
160 °C - 60s 32.40 £0.35a 8.55 +0. 11a 93.75 +4.45a 43.50 £1.84a 19.95 £0.35a
160 °C - 90s 31.90 £0.42a 8.60 +0.23a 54.55 6. 15b 42.95 £3.04a 20.30 0. 14a

T BB = AR 2R FR0R RIS N AN[6) P RE 35 A R A I [ %) A6 2 b BE 22 5 .35 (P <0.05) o

7F B TR 47 38 o %o 7 A= 35 100k B2 T Y 35 TR
Wi, A (O R T AT ST 4 R, 160 °C kg
JE 30 s TZZAF N Bl & (0 18 A 5 BA B 2R
dn T PRI, AN SCIE IO T 20 A o i 1 A A
17 e SRR o
3.2 TEEEBEFEHAR
3.2.1 fu)F

FEAEA: %6 it iR A v, Ao R 15 I T 2 52
FEAEE B AR ., P 3 n] UL, B e ) S
AN OESHEN L E TR 2 BT b
{H BT AR 3, 3% W 6 1A 000 3% ¥ 16 155 27 1)
AR, ELAETREL FEE g , LS fst Ak

LT Bl eSS i T A6 2R 5 A A e A v [
AR £ SIS W RN SR -1 N D]
WRRRE, S B B o 45 A BBy R
(1 A 5, A5 v 114 R, 2 2 Jon o A8 A= 1R R
FH O A8 [ 1 B PR LR, DRt L (B B 3
BRo a™fH e b™ H _EJF Al B8 -5 6 i 72 v A8 4
RS A AR 1) S TR T B S 1L 1 B A %, OB
A PP S | I 2K A S W a3 B 6 R T
EERGR7/) e TR0 hE LI SRR =
FLACHR 2 BB 22 51 A G 23 &5, 10 i i 23 25 nl
et — b FECE R TR . 454784 % AL Is
P S o3 1 23 0 8 A R A AT AN AR R A i
S BE R 70 B R S TR U, BT R AR B 4
1AL o

3.2.2 R

A P N T A A A 0K 3 i e R P
TARIAPY a8 i g 20 1 0 B R B AR A
fif LS R P REAS 70 B A B R o, 20 2 SR RE S 1A B
et et o iR 4a AT L, 46 20,25 .30 CHf
JRILRE T, 1170 R A R R T Bt N 18] S < 1 g , L
TR, T B R A _E TR R, XA L
P A5 A6 A 36 T [ AR (0 FT)  RRe s PERI D
T et A R 1 I b AN AR A 1, i [ ) R 2R
ST RIS P 25 U, DT s aH e-
3.2.3 R

BRANBIERE SONTHRE 1 g TR i 8 i s B B e
S AR TR, REAS AT S8 s Tl I B T 8 i T TR
Bk, T FRAE AR RIS ™, phi ] 4b A UL, 46
A B AR A, TR A B RN [] ) S S PR 25
T ELIR—AE R AL LR B, R AN

X — AR AR ik 7 i R A v A A A B
T4 AR R UIAROE 2 AR B 11 Oy S S PR 8
PUE, m] 3 e s i A 4 K fifp 5 e A 1A, A fo U
I 107 W A R R PR IR R, b it SRR M TR
1o A AN SR 6 i i A T 4955 1 e il A 1 T
BEA A, 1 RE T Je A 0 AL SO Y HEAT , AR AE AR
Y rb T =G S 5 43 A U AR TR )
A ST bR I R R AL R B S R
58 e L PEE 2 O BRI I TR Tk ) T 288 5 i, o — 2B
ST S R U TR ) A B

-2 120 260
54.5 0 .
54.0F sk 2551 o5

25.0F 30 °C
53.5F i
530 1.0 245+
5 %5105 F o240t
52,5 a
=20 0( a 10.0 - 235+
520F .25 23.0r
515k =30C b 9.5 225+
51.0 1 1 1 1 J 9.0 1 1 1 ] 22.0 1 1 1 J
0 15 30 45 60 0 15 30 45 60 0 1530 45 60
fit R st 1A /d fi#HRTI 7] /d fi ST 1] /d
a b c
T < Rl — X F AL AS 6] 7 B s TR — At R (8] T S [R) i R B X B AR B 19 25 57 B35 (P <0..05) 5 B 1 20 .25 30 °C /R AN [F] ARG o

3 MG R A AL L (a) L7 fE; (D) a™ {5 () b {H



192 Hh AR = 4T 2026 455 1 4]

Pl de R L, B4R I S A (L I i RIS (] S < 5t LAY
Ze ETHES, H B Th AR fif el B 22 IR ARG, H
30 CAAF P S K iR 3,20 CAMF T B

¥ THERFE . HAE 30 C 4 #T%ﬁF%%ﬁ%%
S (B ATl B o T 20 .25 °C A7 41 F IR 2 4b
= AL
335 (LR TT i 2 o 828 B 1 S i
T T WA 5 I R TR R 2 A, AT
fignt AT I 0 il 50 S, 40 ) i 4 4

NI R il A6 AR 36 5 A A T . i iJl]
s AU I T e T AR P 2 3k — R AR L
G, Liu 2527 W, TEAE SR & & AR RIIR DR , 165k
TR e v By e 0 R A A A U AR AR T A
PCAEAE ) G AL AR AR 45 A, T i e R 5 4 4L
SR ZURR BE A S, o il 3 o sk 4 P i 5
SR et i ALY B, DT 3 20 S A (B

—_
(=)}
T

,_
i
T

% #r/mg KOH/g il
= o
T

o
%)

0 150 4 e £t
ﬁ%ﬁff"ﬂ/d 3.2.5 AL L ZRE
R AR A J A G R L RR A A, D1
M n AR At AL RENS 5 R R AE R BRI
03} +30% J L, A L DT 2 7 A B s R o o
: M TS~ T RERENS SRR R AR

WA OB A A, R, i_iiiﬂ AL L ZIRE,
REAS SN AELE 0 P N i, b T AR A 28 Hh i
BIEALEREE ™ i ] 4d AT DL, Bl 25 it G i) 1

Ak (E/e/100 g
(=)
(3]

e
=

0.0 T JERC AR RS L Z RIS 2 b TR, ELA%

I TR M, TRk, Horp 7 30 CRERUAME T

fitiik 30 d J5 , BiACEL L ZR(E T 5 20, 25 CA#EL)E 1Y

0083 SR W 95 R T R MR N U G R A, R

= 00121 P S R A I £ R, T2 T A 28 o

5 0otnf i

= ootof 3.2.6  JFrhREE

£ 0.000 R 350 AT AR 4 T Ok PR 25 R 48

o00sh PRI TBy, R R SEIERE FhE B B

T I T—, SRS ) S bn o BB FORTE A R R T
4 AR EEH T, B R B A Sl LA R O AR L
RV SO PR 5 1SS U B T SR A

¢ ) B2 R 5 2 [ — R ) o o
| 2 7
S A 0 RS P25 52 B P <0. 05 s 5 20 C. 25 B BN AR AR SR R R AL AS R RE DT, kK

¢ 30 C A R 321N B Z A ERTT SR IR P RE ST . B 3
B4 GG DAL S R L o AR R AT UL R RS 0 SR A s A7 6 £ T ) 384 o i

b AR s ¢ AU s d B e Z Rl T SRR I 0 R B R B A SR IR R A AR

3.2.4 I ALIE B S IRPR VRGBSR AR Y

A TR AE AR P Sl A & AR R, Horh 30 CAER 60 d B TR 25
BB A AL A R I LR RS T 20 CCRI2S CHE



HALEH 1

XUBIEASE 1T T2 AR X6 A 46 b R BB I B 5 193

K3 HEGT R AR B SRR A2

fift T 1)/ d {2/ C 3/ g Ritk/ g sec REME SR PRI )
0 20 91.16 +4.64a -153.36 +2.25a 154.30 £5.57a 0.62 +0.0la 0.056 +0.004a
25 91.16 +4.64a —153.36 +2.25a 154.30 +5.57a 0.62 +0.01a 0.056 +0.004a
30 91.16 +4.64a -153.36 +2.25a 154.30 £5.57a 0.62 +0.0la 0.056 +£0.004a
15 20 199.59 +7.75a —-206.55 +36.46a 166. 18 +12.20a 0.71 £0.04a 0.035 +£0.002a
25 220.06 +8.36a —-200.31 +24.84a 174.67 £5.02a 0.74 £0.0la 0.034 +0.003a
30 238.00 +8.87a —-215.52 +36.46a 175.75 +1.09a 0.77 £0.01a 0.030 +0.000b
30 20 342.27 +22.50a —-285.81 +35.76b 173.79 +7.32a 0.81 £0.0la 0.033 +£0.000a
25 350.21 £11.71a -367.61 £29.24ab 174.58 +4.82a 0.82 +0.04a 0.033 +£0.002a
30 377.75 £7.32a -426.99 +35.76a 180.73 £13.39a 0.81 +0.02a 0.026 +0.001b
45 20 409.37 £13.42¢ —-486.88 +56.56a 167.26 +9.11b 0.88 £0.02a 0.021 £0.004a
25 473.43 £10.74b —-467.55+2.91a 179.29 +4.23b 0.87 £0.07a 0.020 +0.000a
30 540.43 +17.88a -460. 14 +56.56a 196.94 +10.78a 0.88 +0.02a 0.021 £0.001a
60 20 463.08 +14.21c¢ —-433.44 +9.33b 165.16 +3.83¢ 0.88 +0.03a 0.019 £0.001a
25 558.53 +17.89b -516.72 +4.29a 197.63 +9.52b 0.87 £0.0la 0.017 £0.000a
30 657.53 +6.89a -563.65 +9.33a 232.71 £7.45a 0.87 £0.02a 0.017 £0.003a

T BB + SRR ] — GRBU ] AN 1) 5 B 20 AN [ i IR 38 0 A 2 2% T A6 A 3 R A AR 22 52 35 (P < 0..05) o

B 5 5 R Rk B THE S L A SR 4
HERRERE RGN, B e T BORTR M HRE 7 AR, T
REJZ R T R T BE ot e e 2 1 A AR 8 R il 1) 23
B RGP I Y K R T SRR TR, 2E i fie (A
3 5 SR B Pl R Ay b TR R G I () S
KR E T i SR, (A B TR A 3R 3 56 O
BB i B S 1R L R W)
B AP R P A2 BE ) 3 5, 20 9 2 I Sh I3 VR TR ME
MR AL , B S BORMBEREAR "™

4 #H

AWFFEIE 1o 36 46 2 06 B FRET 1 BF 5T, 2B B
160 °CHERE LRSS 4 30 s WHES I 1A FE Jy 5 (EAL A %
DT T2 G S5 0 2 1 2 D O 92 121 o
RS PER DC RPN 2 30 °C TR I 25 033k T A 1
CALBRI S 1k A 4 B, S EUL EAL I TR Bt
L FC T MR A DI L T, i 43 B8 SR, 96
ST H B e 5 A B, i B A, T B T
TRAL ARG R 1 phy S8 2 L 26 B4 I R M I
WYBREEIIE . KR, 20 °C % THCE 1o 106 44K I B e
B ATIELE T TG K R AEAL , AT 5 46 3 7E 60
o G 300 P T LU O R R T 5 LR
P,

KBRS T2 5 2 MR R A
R B L B 0 162 6 W T 1 PO ZERILART L Sl e
FELEFE A T T2 7 20 5 BTG % P s R 4R 5
AL SR A 7 SR i <20 C OB IEER 8, LA I
7 B B L RS £ R

S 3k

[1]Huang Z, Guo B, Deng C, et al. Stabilization of peanut but-
ter by rice bran wax[J]. Journal of Food Science, 2020, 85
(6):1793 —1798

(2] ERT, BBEIL, KA, 46, JKE L2000 mib R AL AR
BSOS LT ] E R AR, 2022, 22(8) -
200 - 206
Cao X, Zhao G, Zhang H, et al. Effects of frying process on
quality and microstructure of high oleic acid peanuts [ J].
Journal of Chinese Institute of Food Science and Technology,
2022, 22(8) :200 —206

[3]Liu X, Zhu X, Han Z, et al. Recent advances in the mecha-
nisms of quality degradation and control technologies for pea-
nut butter: a literature review [ J]. Foods, 2025, 14 (1):
105

(4 ]ZE00hs, XU, LK, 25 iR AR X A s A
SRR A R [T ], B Rkae, 2023, 44 (13) .
105 - 111
Li Y, Liu X, Shen F, et al. Effects of high — temperature
storage on quality deterioration of peanut oil and protein[ J].
Food Science, 2023, 44(13) . 105 - 111

[5]Gong A, Shi A, Liu H, et al. Relationship of chemical prop-
erties of different peanut varieties to peanut butter storage sta-
bility[ J]. Journal of Integrative Agriculture, 2018, 17(5) :
1003 - 1010

[6]Mohd Rozalli N H, Chin N L, Yusof Y A, et al. Quality
changes of stabilizer — free natural peanut butter during stor-
age[ J]. Journal of Food Science and Technology, 2016, 53
(1).:694 -702

(718 %08, IhEZR, oo, 5. JBUIR 2 AL A % i OF il



194 Hh AR IR~ 41

2026 445 1 1

(3] i TR, 1999(4) ; 38 - 38
Ge Y, Sun A, Ni Y, et al. Development of defatted wheat
germ peanut butter[ J]. Science and Technology of Food In-
dustry, 1999(4) . 38 -38
(8 JILBTEE, XL, XUnE, &5, AN]SR AE A 3% & SRR e O
FELI]). i T RHL, 2015, 36 (17): 72 -76
Gong A, Liu H, Liu L, et al. Study on quality characteris-
tics of different peanut varieties for peanut butter[ J]. Sci-
ence and Technology of Food Industry, 2015, 36 (17):
72 -76
[9JRFRE. BEZMER &EOROIEID]. AN TR ol
K, 2019 12
Liu S. Study on preparation technology of compound sesame
paste [ D ].
2019 12
(10 ]y, A%, ARFEI, 5. BHBRERE e s IR IR
PR ]. b TR, 2023, 44 (23) . 37 -44
Ye J, Tong Y, Zheng X, et al. Improvement of spreadabili-

Zhengzhou; Henan University of Technology,

ty of peanut butter stabilized by monoglycerides[ J]. Sci-
ence and Technology of Food Industry, 2023, 44 (23):
37 -44

CIVARAZRL, P SR S 0 %5 5 46 A AL XU TP B
s J]. kAL, 2011, 36(3): 76 -80
Le R, Wang S. Effect of Maillard reaction on formation of
characteristic flavor of roasted peanuts[J]. Food Science
and Technology, 2011, 36(3) . 76 —80

(I2] &P 28, B AR FIRERE 2508 BARAE SR PR AE A B 20 5 b
FRRIZMmBEE D] KM TR TolkR%:, 2020 16
Shu Y. Study on the effects of peanut varieties, roasting
conditions and storage conditions on the comprehensive
quality of peanut butter[ D]. Zhengzhou; Henan University
of Technology, 2020 16

[13]Sithole T R, Ma Y X, Qin Z, et al. Technical aspects of
peanut butter production processes: Roasting and grinding
processes review[ J |. Journal of Food Processing and Pres-
ervation, 2022, 46(4) : e16430

(14 )5t , A7 BR, Bk, 5. T B A bl e fef 16
AR IER R R R ALY ] B e, 2020, 41
(7):86-92
Lu Y, Ren G, Duan X, et al. Moisture migration character-
istics and quality changes of shelled fresh peanuts during hot
air drying[ J]. Food Science, 2020, 41(7) :86 -92

CISTES:, BLAHle, XU FH, 2. MRk 5 56 h il s vh
DDMP HMF Joffe s i AR o8 (1], & Tk R,
2022, 43 (12) . 100 - 107
Wang D, Kuang D, Liu R, et al. Study on formation of
DDMP, HMF and furfural in caramelization and Maillard re-
action [ J ]. Science and Technology of Food Industry,

2022, 43(12): 100 - 107

[ 16 ] Norazatul Hanim M R, Chin N L, Yusof Y A. Effects of
grinding time on rheological, textural and physical proper-
ties of natural peanut butter stored at different temperatures
[J]. Journal of Texture Studies, 2016, 47 (2):
131 - 141

(17 Jbiicte. s 2SR EER BT[], it 5T
K, 1994(1).8-10
Xie F. Study on improving stability of sesame paste[ J].
Food Research and Development, 1994(1): 8 —10

(I8 ] 4Bk, skunes, A, 55, NIA) A AP AR AN TAEAE ¥ 1
WEEMIEN L] BB, 2023, 48 (12): 187 - 196
Jin L, Zhang L, Sun Q, et al. Suitability evaluation of dif-
ferent peanut varieties for peanut butter processing [ J].
Food Science and Technology, 2023, 48(12) . 187 — 196

CI9]#AB, W, Wide, 5. AU A8 4R il it
A )], RS S Ik, 2022, 43 (20) : 51 -57
Hu M, Qu C, Yang Q, et al. Effect of nitrogen modified at-
mosphere storage on peanut quality[ J]. Food Research and
Development, 2022, 43(20) : 51 -57

(20 ] XULARS , BOWAR, T2, 4. REMHEGD R h Rl R AL
AIBFSERERELT]. fanFH, 2021, 46 (11): 160 - 165
Liu Y, Huang Y, Wang R, et al. Research progress on
oil — soaked red discoloration of soybeans during storage
[J]. Food Science and Technology, 2021, 46(11) : 160 —
165

(20 RESE, RS, whilsh, % BEBZMERA T
VEDLERS it A7 RS PE PR PR R BT ot Ji [ J/0L ). [
JHfg, 2025: 1 -11[2024 =12 =09 ]. http://doi. org/10. /
9902/]. enki. zgyz. /003 —7069. 240643
Zheng F, Zhu X, Han C, et al. Research progress on com-
ponent interaction mechanism and storage stability regulation
technology of peanut butter multiphase system[ J/OL]. Chi-
na Oils and Fats, 2025; 1 —11[2024 - 12 -09]. http.//
doi. org/10. /9902/j. cnki. zgyz. /003 —7069. 240643

(22 FMS. il R 55 o8 48 2R B IR AL RS R 52 [ D ] AR
;TR Tl oK, 2023 14
Lu P. Study on the effect of storage environment on lipid ox-
idation of peanuts [ D]. Zhengzhou: Henan University of
Technology, 2023 14

(23 J 28R, BRI BIOAE 1 A ik AR A 1R 1 S A ) A2 R S
R HBFFEL D], Jo#h: TLRIR:, 2021: 4 -8
Li X. Study on changes of polar substances in oils during
heating and frying and their application[ D].
nan University, 2021 4 -8

(2430181, XIocik, AEef. 3T UM @1 AR i RS AE s
W LA A A R B (). o 0, 2019, 44
(1):35-40

Wuxi: Jiang-



HALEH 1

XUIASG 0T T2 ABH IR I R 5 R TN BT 5 195

Liu J, Liu Y, LiJ. Study on high — temperature thermal ox-
idation characteristics of characteristic fatty acids in vegeta-
ble oils based on gas chromatography[ J]. China Oils and
Fats, 2019, 44(1) . 35 -40

(25 ]9, M8 K, JsEaE, 5. HE T RIRA 6 2 A i i
BRAEAE i AL AR LT ] TPl AR , 2023, 48
(11):45-51
Xu X, Wu P, Zhou M, et al. Change law of peroxide value
of high oleic acid peanut oil under different storage condi-
tions[ J]. China Oils and Fats, 2023, 48(11) . 45 -51

[26]F H AR, 0 i (E) 0B 46 A 1 AL (E R 2 i 5E [T .
w2 Tk, 2023, (9) 74 - 76
Yu R. Study on the effect of standing time on peroxide value
of roasted peanuts[ J]. China Food Industry, 2023, (9):
74 -76

[27]Liu W, Zhao P, Shi Y, et al. Rapid determination of per-
oxide value of peanut oils during storage based on terahertz

spectroscopy| J]. Food Analytical Methods, 2021, 14(6) .

1269 - 1277

(28 254, ZRIWAK. L PIRF SR K AR A 308 o ik D303 1] Jo
Mg IR 5E [0 ], v B R ok i, 2023, 48 (1)
14 -17

Li Y, Li Y. Protective effect of tree peony seed protein hy-
drolysate on lard quality during storage[ J]. China Condi-

ment, 2023, 48(1) :14 - 17

(29 ] i, BORIZE, INESN, 5. RKIRTER PS4
R S R R [T ], ah ol BR 4, 2024, 45
(12) . 285 -293
Huang X, Jia L, Sun Y, et al. Effect of natural spices on
shelf — life quality of roasted peanut kernels[ J]. Science
and Technology of Food Industry, 2024, 45(12). 285 -
293

[30] Aguilar Diaz De Leon J, Borges C R. Evaluation of Oxida-
tive Stress in Biological Samples Using the Thiobarbituric
Acid Reactive Substances Assay[J]. Journal of Visualized
Experiments, 2020, 159. 61122

(31 ) fhtetes, A5, RN WR, 55, [ BR T BRALSC R & F i
AR T[] R Tl R, 2013, 34 (24) .
93 -97
Xu T, LiJ, Kan L, et al. Study on thermal oxidation sta-
bility of edible oils with different fatty acid compositions
[J]. Science and Technology of Food Industry, 2013, 34
(24).93-97

[32] Flgig, RAE, E¥4ME A %R E Mo st R
[J]. WS, 2017, 42 (11); 159 - 162
Wang Y, Hou L, Wang X. Research progress on stability
of peanut butter [ J ]. China Condiment, 2017, 42 (11):

159 - 162.



