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Abstract: To investigate the effect of volatile component formation during peanut flavor powder storage on sensory evaluation qualities,
this study used sensory evaluation and instrumental analysis to study changes in flavor substances and their effect on flavor fade. First, gas
chromatography-olfactometry (GC-O) and odor activity value (OAV) were used to confirm the flavor-active substances in oxidized peanut
powder. Next, PLSR analysis was used to construct a correlation model between flavor-active substances and sensory evaluation. Significant
correlation was found between each sensory evaluation index and specific flavor-active substances, and a description of peanut flavor powder
oxidation was obtained. Results show that among 21 flavor-active substances, acetic acid content was significantly correlated with various
sensory evaluation scores, peroxide value (PV), and storage time, whereas nonanal content was not significantly correlated with sensory
evaluation scores, PV, or storage time. Ethyl acetate, limonene, and other substances directly correlated with roasted and sweet flavor did not
change significantly during storage. Aldehydes, ketones, carboxylic acids, and other volatile compounds produced from oil oxidation are
principal components of the unique flavor of baked peanuts. Exacerbation of oxidation during the storage process is a primary reason for flavor
fouling in peanut flavor powder.
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AT DLsE BRI AR s oA i Fe ko B T HL
1988 4 Johnsen %53 | EAE MRIR SIS, HISCHE
N 0145 A € B IR 4t (descriptive  sensory
analysis, fRIFK DSA), AHAFAEA KU i 5T R4 2 R i
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ARSI R 7R RAR L (SDE) $EHUXBRIEA R
IRERIISL, 42 GC-O R AE R 5T, AR
TR A EE B URCA (HS-SPME-GC-MS) xR
RE BRI SRIGEE (OAV) HEEATE,
& RRAEAE A 1 B RV TR A R /) —3fe
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RAEARr, 5% ERm FE) ARAR; =&
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1.2 HE5EH

Agilent 6890-5973 GC-MS: FE[E 244G A & (AL H:
VUL AFAIZS FI HP-SMS B3 4E, 30 mx0.25 mmx0.25
pm); Buchi215-R e kA, it PB4 F]; Binder
AR 18 E AT Titrette BUrIil IR 2 2%, &
EL R /NI

1.3 RIF =

1.3.1 Fout)h &
T4 RURAEAERT 5000 g, KSR IR, #
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RRAEARHE IR 250 g HIbRUELSE AR . S50
(153 B8 21 25 CHEIRIRIGAE N -

BBV S )

ZHEREM 1: 1000 g fEAE AT ANVRANRAL, T
163 °CHERE, ¥ 12.5 min. BE¥ G T A%,
il L=49~50.

SR 2: 1000 g FEAEIIAN 10 g BRI,
REWE], PRI T BN, A 163 °C, 1% 12.5
mino.
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13.2.1  KBRIEAER GC-O 73HT

FREUXBRAEAERT 300 g, IMAIK 1200 g, I 0.001
3-FRIEAERE 300 pL, BT Hefs 28 RA BT 50 °Cokiie
B 20 min J5, EOREZS, WERAERIIZKAH, YR
£ 700 mL J5, UMM 500 mL 7K, kST UCEEKAH,
43 1.3 kg 7KAH,  ZKARR AR ) 7 X — &
Bt (100 mLx3) ZEH=IK, GIFANAHE, IATCKER
FREAIAT TR . SIS KA HIAEA Vigreux AT
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MHPITEBNE A A 1:1 IR LIRS
DB FIMR IS o MRS 1 Y 8 44 Zad B IR B 1
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JE, Rl AT R A ] P 0T DA F] B B 8 448 B VR
W 4 24 UL BN GV R, il
1322 [EABFUE RSO B 34 2% A4

FE AT AL

FREL 5.0 g BESA T TS, A EALIIERE

EAHMAECL: 50/30 um DVB/Carboxen/PDMS;
FEASPETITE]: 6 ming ZEEUGE: 60 °C; ZEHUN[A]:
30 min; FEHCLZALRA]: 10 min; 250 °CA#EHT 5 min.

ST A

;A He; HAIME: 1.0 mL/min; & FIHIEE:
230 °C; PUZGATIREE: 150 °C; Jitkfz R E: 280 °C;
FRiEEHEVEE: 35.0~350.0 u; BHE: 70 eV FHE
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Table 1 Reference samples for sensory evaluation

AEMER AR SRR dbidek
A H | 7~8 5~6 0~1 0~1
BEHE 2 2-3 1~2 3~4 4-5
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HEH U=(feEBER, A, M, 40K
1={0.39, 0.19, 0.27, 0.15}.
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A 11 FPEESRYIIG . 3 FIEEAN 1| Rl . Jvilid GC-MS
A28 SRS RUARAEAE R R BT P R AL, st
WHRES WA A, GC-MS Kl s R &t
B ERRA %, JRBUHLE R, B fige
18 S PR 0 R 5 1 R e A g
GC-O 73#fr, IO KURAE AR R KR AT DT RR Y <
WRIEPEPIT, SR GC-O Far I 2 208 BRIl A3
#>50% (B 8 ZIEE N Ah 20 4 44 e LA E N g
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Table 2 GC-O determination of flavor-active substances in oxidized peanut powder

A5 e A) i 2= /(ug/ke) AAdhiL

1 13.8~14.59 3-FRL AEs ot gk
2 14.59~15.13 2,5-=F jhotbok 2.34 HAEA

3 15.13~15.19 23- =% Hohk 0.04 BR A

4 15.30~16.23 8- /%71 B AKARE
5 17.30~18.00 18] $2 R TR 0.09 R

6 17.30~18.00 3,6-= F Jh-v9 S otbeil-2- B Aok

7 19.37~20.21 |- f-3-8% 0.25 Bk, gk
8 20.21 ~20.65 2- T H-6-F ook 0.01 B, Mk
9 20.65~20.79 2- LBt E 0.01 MR AR
10 21.01~21.91 NS 4.53 BA, RE
11 23.1~23.46 3-TA-2,5- W Holkok 0.12 B Aok

12 24.09~24.82 eSS 0.44 59717 N

TR
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13 26.44~26.78 2,3-Z T H-5-F Aok 0.01 2

14 27.45~27.95 3,5-ZF R -2-(2- A Ak 0.01 R
15 28.40~28.63 24-F ZHEE 0.02 FHok

16 30.00~30.72 23-Z 8tk 1.78 WAERR, FILERR, vAei
17 32.72~32.91 24-% ik 0.58 miEk, HFE%R
18 33.40~33.76 * U R AFAREY 0.01 HEek, Hk
19 34.29~35.54 2-F Kt 0.05 h Bk

20 35.54~36.13 2-F 5T HOR T BE D=1

21 36.26~37.79 +—B gk

22 37.81~38.56 5 R0k 0 bR 0.09 h Ak

23 38.71~40.46 2.4- AT KBy 0.22 Bk

JRUERAE A0 2 P A 7 A A A I ROV A 1
5, BAREIEA NIRRT, BITEA R AR AT A
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TR BRI EREBRIS, KM 2- Lt
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Wi, CRESMBENRIITE (C5~C9) 1EMEEIIREIEILE
A R, D, AEEINN, BRI
JFAMREEIBR 2525 RIS S A R R R 1 R A A Ay
R ik S esbe L N ) 7 S S S B I S5
I 1 2 A RO 1 1 TR 0T KUk
Yol S B SRR T % B B ESRIRERAN, 512
R EE RV BRI N RIS
ANBCRAT, TR IR LR BA IR R <SR
R LI R, RIS R B R, T HJL
TN [F) (RIS R A P T WL S RS2 23S, AT LA™
AR GC-O A I PRUARAZIAR A UL A A7
I X R ANEV AT BRI A, R i GC-O Al
by LA KRR R IS E R A TS (1. HHit
AL, DAL R P RUSRA E A s A 5 £
AR, TR i B I PR B S

22 AR P ORER AL A 0 Uk v 1 4 B

T
] A B s A A [ VR A B 5 3 AR ) R R
JFAHEC R N R, PEE, HOETRER, FrifeARE
N, BIETEAEEOL AR T A R . URAE AR
B R R PR AR R 3.
AMIEFEE (Odor Activity Value, OAV), MR
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T S IR AE A O RE P S AR TR, T R4
A LI BRATER A e AR I, Otk e] IR,
BTN B R IR 55 2 AR A A R AR 1) 3 22
A

W 21 FhURIE Y A GE RN TR . PV JEREN
BOEAr DL DU R A T A e . RS DY
MEFBEARG IR (p>0.05), HXF LR
A PV AR ] BRI 43 DA B At XUk
T BGHATAR R E A, BARE (p>0.05). Tl
B B BE AR () SR ISR, S R R s
BN ARC AN, HAEZE 15 d IR BEEAE, e v
SERAEEE 34 d KA, AR RYE PV 148
b, PESRTESS 31 d A8, W BIIG AR it fa) 1
PV FUBE B, A] DME A T i fa s -
IR Al 1. Ok, RS, P, RHE L
1-3E0-3-BEEN 5 0 6 MEARAH G B 53 (p<0.05),
AR E R FERS, B RIE AR I 0 S48
brs Hor, CERAIZRREEL L 6 MEFRBCONAEDS, A
KEZH>0.9. Ubah, T A AE R
BRI S PV R4 RAHSCHEA B3 (p>0.05),
5 A HF AR EEML (p<0.05), 1 PV X NHE
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EEI L Ol & BRI EE R
TEAERRIEA—F 2 H o IR R R, BaifkEE
M5E — el D3 LA R BB Arad & e LA RO He
B, TN BT v] 25 G R EREAR Z Pk
Sy 2 RAE BRI O DUARE i s A
%, B OAV i€ HS-SPME-GC-MS il o )< bk
EMEYIR, BT PLSR #7008, REREARTT RIS
PEVI IR 5 BEY FRIAR 9% 2R - PLS2 M7 FH T35 BH 2 AN [A
AN AR R (AR OC T, PLST B8 T3 B

PR EMZ A QR EZ A fEHHAT
PLSR ZrHTHl, S ATA RAAAE AT AR AL IR Tl AL 2

(1/Sedv), FTf PLSR BRUAR A 438 WG ERAT
K. K PLS2 BRI 7 F 25 CHikik 65 d KUEKAE
ARSI BN (TEAERER. BEER. iRk
AR 21 FRRFEF S AT M E M. LA
21 ML EAE ER X A, 7 MR B YETE
Y AFE ST PLS2 54, 25 1 fR.

*"3 NREEREXERMEMIREE

Table 3 Composition and content of volatile components of peanut flavor powder

PO Wk s FEugke) 2%
i 1] /ng/lg) % 0d #H5d H10d H15d H$20d H45d Hes5d Xk
4.13 S 0.0002 16 18 16 18 15 17 26 [14]
6.52 3-F A TE 0.9 8 10 14 11 11 14 23 [15]
7.51 KB 12 38 78 104 109 111 140 164 [16]
10.89 7S 10.5 47 48 61 97 63 86 107 [17]
12.38 373 5000 16 12 14 16 20 18 31 [17]
BE 1550 SR 3 17 16 22 30 26 32 45 [17]
18.26 (Z) -2-JHndt 13 14 20 34 39 45 62 49 [18]
18.54 S 350 78 78 120 139 142 185 260 [16]
22.94 Ea S 4 52 31 49 49 45 58 81 [15]
20.64 Fig 0.7 47 48 61 97 63 86 107 [17]
26.35 =i 1 81 93 67 343 67 82 126 [17]
- 4.55 7 ) 47 50 61 61 56 70 91 47 [14]
6.69 2-F- 40 30 48 42 34 41 51 40 [19]
Ak 527 &7 69 77 93 93 108 132 211 69 [14]
433 B 27 19 25 29 16 18 19 27 [20]
5.15 1-5.85 15 14 23 17 35 67 15 [21]
6.03 4-W 31K B il 15 22 22 10 11 17 [22]
BRk 1326 2-HREE 13 12 14 16 24 18 23 13 [16]
19.38 |- H-3-B% 11 21 26 26 26 75 [17]
22.56 3,5-F —H-2-B% - 41 115 184 320 695 1132 -
27.10 P 49 44 76 45 27 47 49 -
LR 8.82 N- ¥ fookoi 121 132 174 179 195 254 441 121 -
ZER 1598 2,6-=F Stk 41 42 56 59 59 111 111 41 [15]
% 11.97 T ok 26 27 37 40 ) 46 63 26 [15]
5.53 R4 573 583 611 977 1050 1644 2332 573 [20]
7.22 2, 2-—HHAEHK 23 27 29 26 27 29 32 23 -
- 15.17 BH, 177 147 155 187 189 182 181 177 [20]
® 18.97 3-TA-FH 34 47 56 63 66 67 73 34 -
2003  224,66-5F AR - 952 967 1099 1156 1083 1133 -
22.01 2,2,4.4-09F LF 0 64 68 81 88 96 83 81 64 -
22.36 AR 35 33 36 40 39 36 35 -
BTR
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BEER
26.07 +—k% 201 40 51 52 36 54 57 201 [20]
3001 23-—FAh+—k 29 34 37 42 32 39 35 29 -
31.73 +o% 174 48 50 62 59 61 61 174 [20]
ys 9.71 L 419 398 430 442 443 458 450 419 [18]
x40 AR R 157 176 150 147 171 157 163 157 [20]
15.17 = # R 24 27 39 35 26 27 26 24 [20]
462 LBk 38 37 36 40 34 36 38 38 [14]
w48 E Y B - 5 14 16 9 14 23 12 -
« 5.77 LE LB 126 108 132 128 108 86 83 126 [17]
22.10 &I 90 73 77 69 43 52 52 90 [18]
31.73 Lk 46 32 45 49 58 49 13 46 [21]
(IR R ECR ] jack-knife ANHERLGIRAT, HAKg:
RARMNE 4. R 4 v]LLEH, 8. WEE. 1-%
fE. B2 Obt. 3-HIETRE. 2-FHA. RlE. HR.
8 Ol PRl (Z) 2-BUalE. RHEE, 1-F00-3-BE
B WM, . ERESREHELE R ERIEE
AR, B R IEAROR, SRR AR AR
AR RN 2Bk, BB, FAmAT
t5EAEIEMR, SARAKRESAMEK. W, 1-
RESULTIX el 10k Yemsoh 2% pC] I T 2 FH RS0 9% i ik 1) s v A [B] UE 2R B0 90 0l A
Bl 1 5. BEITENURAARAHEL AYIRMEX M ST -0.205. -0.162 F1-0.367, X EEAFIRIIFZMVEH 2%
Fig.1 Correlation analysis between samples, sensory evaluation, VORI 1- BRI FE XS B A R ) s A s
and corresponding characteristic compounds Bl 1-KEE. 8. ZRH A+ e bR e )T R 5
Bl 1 24 PLS2 A4 Es R, B brid i & BIFE 0.1 DAL, SydA EEMsm; e 1-%
Yioxt Y e BEA RELWR R Jack-knife PRE AR R 0T AR R (1) 5200 S 3%
AN e FEAS IR TH SRR, p<0.05), IX L) i AL 5 AT F 4 R/ ZREIHEEGRER AR
LR OFt. CRRAHE. JRBE. HR. 4. PEfE. Table 4 Standard regression coefficient of partial least squares
(Z) 2-Flls. ZKEME. 1-0-3-I%. &/ regression model
e, AR AT R T E DT F N PC1=67% 5 Gy BAMRS  RAMER Ak iRk Sk
PC2=14%, M/ MEAREXS PURRE B PR RE )1 21T 1 3 0.000 0.000  0.000  0.000
LH] 81%, W ICRH PC1 5 PC2 #HAT4K M4 2 % A -0.205 0167 0332 0.266
Mro B 1 @AM Bitmr B, /I8 L AR [ Pl - ) 3 LBk 0.001 0.001  -0.002 -0.001
FRTTETRE R 50%F1 100%. 4 Y & (4t 4 1- 5B -0.162 20132 0262 0210
FEARIR. BPER. HERANARR R 121 A X AR E 5 T -0.095 0077 0154  0.123
WFECEE. NE. OB 1R 4R, Okt OfR 6 B -0.015 20012 0024  0.020
g 3-HIL TR, 2-F@. k. H2R, Ol B 7 TER TBY 0.014 0011  -0.022 -0.018
B, (Z) -2-Pefils. RS, 1-FME-3-BE. &8, 8  3-FATHE -0.011 20.009 0018 0014
IR M RIS TR T 12=50%F1 100% IR 2 Y, 9 2-EA -0.050 20.041 0081  0.065
XULEHEATTA] DA% PLSR AR AVR 4 Hhfiffe 10 B -0.019 20015 0031 0024
MELE ) PLS2 BRI RBIZ5 R, el KB 11 LE 3 -0.006 20.005 0010  0.008
SRR R JE AR AN XU P B 3 2 TR AH X 12 ek -0.025 20.021 0041  0.033
BORIIAE G, A 7 i — DR PLS2 455, HiEmk 13 ;33 -0.020 20016 0032 0025
S PR 5 70 o0 A it P B TR 2 LA o ) DT R
PE, SERSRAEESL PLS1 ARAEATHE— B0 M. At HTR
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BER
(Z) 2-BH
- -0.043 -0.035  0.070  0.056
15 S -0.367 0299 0594 0475
16 1-FH-3-8% -0.026 -0.021 0043  0.034
17 & W 0.032 0.026  -0.052 -0.042
TR
BER
18 EaS -0.014 -0.012 0023 0.018
19 E3S -0.002 -0.001  0.003  0.002
20 eSS 0.000 0.000  0.000  0.000
21 + =) 0.075 0.061  -0.122  -0.098
LOF ofi20d
05F ofi45d
o (z) -2 Kt Bsde
S oot ‘ TM%L
051 o fg;%%ia .+%§% wod-
TR o
-1.0F, ) ) ) | ZEEEISd ) )
.10 08 06 -04 -02 00 02 04 06
RESULTL X.axp%, L% Y-<spl 0%, 2% P

2 fifEtE), RETNIARABRFHE A SRR I A
Fig.2 Correlation analysis between storage time, sensory
evaluation, and corresponding characteristic compounds

7 FhEEABERETN G0, PC1 457038 b
0d. 5 5d. 2 10ds 28 15 d M2 20 d BOREAR 20 A
£ PC1>0 X4k, RIUKEEMAMEH AR, 5 45 d A
5565 d HURER AT PCI<0 X33, I ATHIERA
ARBRUVR s X — 25 AR E PR IS 7 iff56k 34 d R A
AR —E, I HIREPFIHESS 45 d F1565 65 d
FEAASTT, A TR B UK R AR T, AT
i PLSR 7 Mt RUSRAE AN B i A PR . R
FERFUR . FHAIR, TR AR VR PO AR R Ja A e
B RO S SRR T FOINBGY 7y, Hf DA ST PLS1
RS B NP 73 BEAT BT 55, HOAE R B0
0.95. AT UL, B XURAEZEAD (1 21 FhIXRIE PP 5 AT
PLSR 73BT e 5 A Rt xd JXUDR 26 25 A5y 10 28 4 XUk P

o
3 Zhig

ARSI R GC-O ARAG A LA K Mt/ I> 3¢ ]
V925 43 At DA T8 AR K il e R R R R 1)
HS-SPME-GC-MS Ml &5 518 B 2R FIE O R A T
GG, WhE T R TR S R R TE ) . PLSR
IRTERNL T RIRTE PR T 5 8 B 0 i R A A D A

R, R TS AR PR AR R AR USRS 5 1) S
ERSME, RBL T RIRIEA R AL . 45 3R,
21 A RRSEMEYI R P 28R B 1R . k.
IRl PEE. PKHEE K 1 -SEA-3- I S R 5 SN E R
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