2102

IEHR-E  1000-8551 (2021) 09-2102-09

B e 524 2021,35(9) 12102~ 2110

Journal of Nuclear Agricultural Scienves

A Budipe S HLER A o de A28 R
RIE G T 5

S A

KITH ERAE OBAE HAFT BRE B

] i 0o e B A I R S, T T HE 450008)

B OE: AT R ARG B AR TR M ad R 4 TR AR K AR vl R T 9 AT S A A K0 A
SR AR B A AR RUIR AT 3 AR R aH LA B AT TR sk T 3 M TR F KA LA THRARTE
S A RSvE . 25 RACH AR B R R RO IS TR LA TR E oS KE4H 55 4 24.14 Fo
10 h. fsk A AEEA FIEE A G EORE . B A R Raf S & TR F 5 F A AL 2 # TR 5
K (P<0.035) , @B it SRR B8 F AR B0k 2 A F 7 X (P<0.05) , A& 5+ AR E
G AR, AEN ) — AR T ER MG IR, Nk 4T, AR AL AMNBMCTREHLT —
A PR Ak ah, AR T T W AR AT R, T A AT o R L.

Egpim: A T TR ATRR
DOL: 10. 11869 /j.issn.100-8551. 2021. 09. 2102

T 2 T TR T 0 5 A 0+ £ P 0 0 e
A0, B NV e R A i R R R S el
BRI ERCR 48 75 2K B ik 50% UL b, HcEk N &
S S PR A i e o M 5 A e T S A
AT g A I S s T A R A T 2k A
Fi A0 000 g A0 PO A A4 2 o 4 R 7= 1) 109% ~
20% 7 o F TR E AR TR A 2R £ L ] (] R
75, T AR AE TR AR 97 B BRI X R A
PR FEE ST A ) . RO R i A 2
H P R LGS A A A T R AR T R [ 4
M R R S .

HflE A2 0 e TRIFR T — R
&, Pt N R R B R A ) P R R4 T R e
W B2 AT T T AR R 5 o 4 2 Py 39 7K 48 1l
e i gEm ™ kA s M E R
2 1O 30 1) 5 R A 2 R TR B T o L
PA-45 BB AR 15 00 T B I e T &k AT T
WFFERI A o iR 23T LR e JR ke 1 ol g 5 T4
HiA, HA T % e i 2 TR R 1 T

W B 2020-07-14 T BHI-2020-10-04

BEWME [T RO ERL & S (RO A2 026060 T Al R PR QLT HE 1 (20206X 1 Hshits reserved.

5 SR A T T A LA TR 5 AR B
GHEEAR DR N A T 2R 0 . (3
A AMITE 5T 38 AR [ Tt A st A i R ) i AT
T—RAE. YRS R T A TR
T T A B 5 B Tt 4 AR 1 AT T A
T, H B AR R4 20 A R B R
LR, T A T B AE A R AN O B )
W, T AR A AR T e M. Song %1
T 253, e R — B0 A B — KR A 4
BB v T4 4 BAS 1) 1 77 2t 2 WA L, &
FIL Bt — A0 RIS Y S o T A 3 R T
A, HHA I E R % . Deva % ™Y fl Talens
e T S b 7 B e 0 DRI 0
W TR S o 282 R AL AT L o 0 R OB A 4
R /DN o 67 S 0 T P S /0N o 77 I e
Fe b ST o 7 S B 7 e — (1 A R S
DA A5 5 A7 TR 050 S e S
1t i O, T30 B R T M R T e A
T T 2 Wb 6 7 A T 1 13 ) 1, 45 i 15 A

{EE @ AT E0E, oy BDFEIREST G, M = G T 5 R . E-mail :942572220@ qq.com

. iﬁﬁf‘ﬁ%ﬂ’rﬂi%&- !}.Ilhﬁ}[?t Ji,

B EM ™ I DS WY . Eemail : LEY 1968@ 163, com

http:/f'www.cnki.net



9 H A T 2 R 5 T R R A S R R P 2103

e TRt — P RS il i H AT TR TR
IS IEA kit of VI NP RO E L N S TS S
Tt AR AR e S P A TR L e TR S
A6 B SR 3 R S B T 5 A 4T -

AR S LU A A B R T A
Tt Tl T4 LA B ARG P IR TR 3 T Uy 5K
o A A B AL T I A I 1 R A L ok AL (A
T i TR IR A S 5 L DA B8 e WO O AR A 1 i
oo JOE B8 (L Rk 22, DA A P BB A 1 A e O i
A

1 MR5REE

L1 A 5iRA
IS AT Uk B B R R 9 5L 0T

N o 3 1 T 306 A
309 0. 5% .

SR PP SO e TR Ao ) A 0 Hr
aff, T 2 5
L2 {UHR58F

SEAG 5 R B — A U TR S S (1)
K1100 #4473 ] S0 SOXS00 2 Jii iy 522 £ -
SH220N #4750 A0 (L 2R i HE B 27 A% IR 2 W)
L-8800 % FE M 2r B4 AT W22y ) 6890BN A (1
S, 2 [ e AR 20 75 202 Y ol B P T R A, R
TH 28 30 4 (3 3% A7 R 2y &) s PEN3 {485 20 g 1 5, 8 [5]
AIRSENSE 2> w] ; TXM—120-HR fke 38 A< o3 0] 58 {50, & 1
PrecisaGravimetriesAG 2> 7] ; 304 Y 52 1h 58 45 8 M1, Ak
FHETH BB T < ol ot A PR 2 )5 YP-N T o 43 7 2R T
R IR AR AT PR A A .

bl L

LR R 2 W A ) 3 R A R 5 (0] R L 6 R R T 0 AR R i e B R T O BT 10 8 He L.

Note:1: Dehumidifier. 20 Microwave energy feeding mouth. 3: Drving box. 4: Peanuts. 5: Cylinder.

6: Ventilation duct, 7: Thermal risk control thermostat. 8: Flow meter, 92 Valve. 100 High pressure air blower,
E 1 ReEAARE TR S SR TEE
Fig.1 Structure diagram of microwave-hot air coupled drying test bed

1.3 A3ngt

PRSI 3 Fh g L DB &5 AL, 4 B
WEE R S R TR 5 2 K el A GRS KR =<
10%) o 3 fiFpy ATk s w1

AL T8 AL 40°C, JEE 0.5 mes", #k) R fE
10 em. $EFHRIEAE 4020, 5C .

Tl T P S 1.0 W g™y S ) BTk
S PO VN 10 s, (8] B 1 min, P& 22 AWK 4
10% AR o 5 11l P15 10 em), $0F1 B B
4022°C (st Al LURS W it -

Tl 91 0 AL B T b o 0 0 AT i 1 1] 1 o

i) o

TEF R FR e 4 6% 2 h IOR: — U I 5 16 4 3 R
EAREKEU AR PHEA SR HER S EVE
S O i N e A TR AT T S A .
L4 WE5E
L4.1 EEARERE JEERETKENESR
GB 5009. 3-2016"" .
1.4.2 EHmama HEWSENNEZH
GB 5009. 6-2016 " %2 [CHE % ML (1 & GO E 2
2 GB 5009, 5-2016 """ 9| [C 5 Bk EIERE 7 i
B GB 5009. 124-2016 " ; i i 6 5 &t (1 ) 5 &

) et T A A 10 WA R ATRTO LR T 5006 68 M 1016 G i "W B e G
I min, (% % 400K 4 10900 F, 2 T4, kg 5009.229 — 201627 ; o 40 1k fif @ Wl & 2 | GB
FE 10 em, PkLT 4RI 40+2°C (RS LUK BREE 5000 227-20167" .



2104 % &
.43 &FRME FEMBIE: % Wei 52 )y
HEIFEEATIE B . RS R 6 S RS R 5. 00+
0.01 g 5 Brie 5L 10 B, 3 20 mL TS,
T 40°C ;20 min, A FEMFERSMHE. LT
A

FE 45 A% - L A RS M A G 10 A i AR
I 4 8 Ak S R 2% BN TR AR b
300 mLemin ", EBEEF )4 120 s, BE S SELH R] 4 80

1,

=

il EAE

s J 3 A A0 ok B RR O e R (E L 2R S L Winmuster
L 6.2 AV AT £ R0 2t

1.4.4 g RSBt & IR L i 10 47 %
BV G AR 1 )T 4 b R R 0 0 R
ATVR4R P L 0 AR M AT H BE, ¥ 10 416 A I 4k 10
S ECRHE I O P U T R TR A S
TR -

#=1 EEMREEEITFSFE
Table 1 Standard for sensory quality of peanuts
T H Tiems I3 ¥k Properties Piar ik Standand evaluation 1A Seole
3% Color {ME;T%“E . FER R A3 2 24— L 4
18 5 fh e (- E g, By S aE 2
(SRS IS s 20)
i A BB, o RS I
I Form THE 7 VA L R T A 2 1 e 4 T e o (A . M i) 4
S 6 A [ g e el A R B B 2
ISR FEAT T AR T E L AT A FE R I
B Havour bk HEAR (8 ok 4
fifk TR oL 8 (1) AT 4 AEFAE Al th i 2
EUH o B I IR R 4 A A it I
1.5 HELE

FH Origin 9. 1. Excel 2016 ¥ 1) &4 ik 47 4k
B g0 el 2 O o0 B 58 » 50 8 A6 2E ) Fresh
TR 2 AR S S0 TR OB B U T AR 1 fE
HebE s BIA] ADMD. MWAD Foor. 4T 3 &
B, HCPIE.

2 HR59H
2.1 FEFEAATHERESKENTIREEM
TFiEET R 1L

A E 2-A ] S, A CAD) LRk (MD) K 44 3L B
WIS T (MWAD) 516 T4 5 & 2 /K 2 #E I 41

—a— A —a— W —a—MMWAD

501 1wt
=
= dop -~ B
2 =
= 3 1w} #e ol
%g 3
40 5 u g s
®E w0} ¥ RSy
£
= 10t 2t
E
0 i i i i i i ] i i i i
0 4 8 12 16 20 A 0 5 10 15 20 25
TR ) Tt (i)
Drying time'h Drying time'h
(C)1994-2021 China Academic Journal Electronic Publishing House, All rights reserved.  http://www.enki.net

B2 FRTFHRS FETEE TR

Fig.2 Drying of peanut drying under different drying methods



9 1

A T 2 R 5 T R R A S R R P

2105

9 2414 F10 he Bl TR S B 5 TR P
i () TR 18] 3] g 8 BT 1) 58. 3% HI 41. 6%, ]
PE A0 AT 5% Taltine 3 PAUIER 5 T B RV T A 1RO
B EgaR T PR . b 2B W, 3 R R aC
B0 4 ot SR o Bk 0 22 5, g U (0~ 4
b e PR AR A AR T AR R i 1 AT
FErp il 24 PAIES 5 4R 0 B iy Bl IR 2

2.2 FEFHRAAMIEECHEAMEERS =M

=FA
=2 Ho

H A AR A AL A S IR, A2,

40 A
=
“'E' a a a a
2 _‘0_ [ et s | i i | " +
g 2
:‘;. 3
13
w2
H-z 20
3
o
=
EE of
=
g
L]
Fresh AD MD MWAD
#% Group

Tt A i 80% , 3 B IR 4 B2 o 24%
~36% NE I 24 &7 44% ~ 52% % . 15 (R0 G 0 4 i
B TP I T S bR R 3-A A, AN [ Ak
FAEAHE (A 2 R B3 (P>0.05) , R0 T4 77
At HEASRLEE . BE 38 o,
TRlnl B VIR B 1B A A RHL B 7 & B ik 45, 76% . By
ST T A 1H B Bk TR 1 R R R
TARE L (P<0.05) ;4 8T 48 45 A HLES 10 45 5 o
43, 02% » e T4 15 A LI I & B R A1

sor B d .
- . b a i
% 40 . )
=
-5
g 30
B2
g%‘ w0}
555
=R
)
Fresh AD MDD MWALD
M8 Group

i A RS 5 B s A A 1 ] 5 e 3 (P<0.05) o R

Note : Differences lowercase letters indicate signiﬁf'unt difference at 0. 05 level. The same as rn"rm'ing_

3 FRFEASXMEEMED (A) BIERL (B) TESSEMNEN
Fig.3 Effects of different drying methods on the dry base content of crude protein (A) and crude fat (B) of peanuts

2.3 AREFEHEAANEERERRSENTN0

JE IV 2 2L Bl P 5 A VP AN A A R T Rl
s JUE K0 R A 1 T SRR bR DR AR A i AN
I I 1 Lo 982 Ry 2 O ) 5 s A BRAIE i
o L ] I S A 0 e O B e P OO
I FRAL 2 70+ HE 48 56 & 265 T EL AT AT 1 R Y
B2 2 m) s 7 A A A e AN U R 7 R o R T R
Lk i 80% » 1K &5 Abbas 25 ™ g #F 57 45 B — .
T4 5 A8 A 1 A 0 S 1 1 (unsaturated fatty acids.
UFA) &t S AR T8 0 78 4R 0 op 84S 0 R0 g iy 8
( monounsaturated fatty acids, MUFA) F1 % A~ 0§15 f
# ( polvunsaturated fatty acid, PUFA) 14 5 35 BRI (P<
0.05) . PUFA PEAT S B 52 &8 0 I ik ol inke i AL
A5 T M Ak BERS 06 RN 7 % saturated fatty acid,
SFA) & BF B (P>0.05) , MU T8 B b i
i B B K 0 Tl 55 A I AR A 2 S e A Tl

ﬂmﬁ&ﬁizﬁﬁﬂgﬁ:ﬂ_..%ggg,gg{gﬁ_@; ity
MUFA 7 OURR %‘f *'é*"‘?;j“z'“%“'iﬂ‘ﬁa%ﬁﬁ;;'ﬁ%%

PUFA) B2 ¥F L ik T SFA, #2 5 % & S04k B e i 4

%rz?—zﬂ .
28 3 Ry T RS I AR RE B T SR A
A1 UFA 5 B AF 42 s ik TR AE A 1) UFA & &
Al PR P Al TR A A A R BB i R
A N 2 ) R R e VR PR AL A UFA BT 55 9k Ak,
Tl FHRAEAE 1Y UFA 53 935 2 - T flcint 4 BB & 45
Sy T st R L R A T AR ) A ) AR A AR
() 265 o R T - e oteh IO P ) A S AR
RUBE & AR UFA S EfRfF R 2, XhY 2.1 19
gbH A 3k, PUFA/SFA (VR ah IG5 FR 4 8
f T B b, 1994 SETE [ DA MR A S IR UL N
fr 5 PUFA/SFA (5 AN T-0.45™ , e 2 7]
B0, AR A RIS AR A2 1) PUFA/SFA {3 KT
HEFA L, TS AR E ) PUFA/SFA {5 5 1K T 5 it 4k
T (P<0.05), A T8 5 A6 L 1) PUFA 5 & R T
Fo M B A T R A 2R 1Y) PUFA/SFA i 1 3%
nic I’ﬁ;ﬁ -\ﬁ[&% ﬁﬁﬂz $$|”4|A-%Jﬁl‘ﬁ%¢:¢ (Plfltl)'ﬂ 05\3 W %EE Hﬁ] I'E.m'l
3BT SO il B RCA a9
IR RGBT RS



2106 ok % M 35
2 FRT RS R DS B AR
Table 2 Effects of different drying methods on fatty acid of peanuts { G
fe AL Group
Fatty acids Fresh AD MD MWAD

Cle:0 10, 05£0. 12a 10, 52£0. 13b 117120, 17¢ 10, 60£0. 15k
CI8:0 2,550, 09a 46920, 07c 4. 5920, 12¢ 2,870, 11h
CI8:1 42, 05+0. 3d4c 41170, 12a 42.92+0. 234 41, 710, 27h
Cl8:2 39, 61+0. 42¢ 37,910, 26b 35, 110, 36a 38. 210, 25b
€20:0 1. 090, 12a 1. 190, 14b 1. 1320, 13b 1. 070, 07a
C20:1 1. 310, 09k 1.03£0. D8a 1. 1420, 06a 1. 24x0. 04h
C22:0 1. 5020, 06a 1. 640, 09 1. 54+0. 03a I. 4640, 08a
C24:0 1. 84+0. (4a 1. 85+0). (18a 1. 8600, (Ma 1. 84+0. 03a

L s I SFA 17.03£0. 11a 19. 8920, 19¢ 20. 830, l6e 18, 840, 24b

FRL AN I A MUFA 43, 36200 18¢ 42, 20x0. 21a 44, 060, 244 42,9520, 16h

B AR AR PUFA 39, 61+0. 42¢ 37.91+0. 26h 35, 11=0. 36a 38. 210, 25b
AR A UFA 82, 9740, 48d 80. 11£0. 22b 9. 1720, 37a 81, 160, 35¢
PUFA/SFA 2,33 1.91h 1. 68a 2.02¢

2 AT AN AN S B e A IR Ak S ) 32 e R (P<0.05) . T
Nate: Different lowercase letters in the same vow indicate significant differences at 0, 05 level. The same as following.
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Table 3 Effects of different drying methods on amino acid of peanuts (dry base content) {(g=100g™")

RSB #15] Group
Amine acid tvpe Fresh AD MD MWAD
TG Asp 3. 3640, 06a 3. 32+0. 06a 33720, Ma 3. 30+0. 08a
i i Thr 0,920, 03¢ 0. 700, 02a 0.76=0. 03a 0, 880, 01h
S Al Ser 1. 400, 03a 1. 30x0. 02a 1. 380, (Ma 1. 35£0. 02a
Pl Clu 6, 050, 14h 5.72x0. 20a 5. 7820, (Ma 5. B6x0. 05a
H i A Gly 1. 60£0. 03a 1.5820.01a 1. 56z0. 05a 1. 610,034
AR Ala 1. 1940. 03h 1. 06+0. 021 0.9320. (4a 1. 0220, 01a
A Val 1. 56£0. 0%¢ L1820, 0da 1. 0420, (Moa 1.31=0.02h
i A Met 0. 28+0. 02a 0. 20+0. 01a 0.21+0. 02a 0. 24+0. 09a
ST e 1. 090, 06 0. 87+0. 07h 0.73=0. Wa 0.92£0. 05
FEE M Leu 2. 010, 09¢ 1. 700, 02a 1. 820, 08h 1. 980 07h
At /# Tyr 1. 400, 06h 1. 000, 08a 1. 130, 05a 1. 03z0. Ofa
AT K2 Phe 1. 6220, 13a 1. 670, 0da 1. 63z0. 03a 1. 60£0. 074
i Al Lys 1 07+0.07h (. 8240, 03a 0. B9+0. 06l 0,930, 03h
#A % A% His 1020, 12b 0. 7820 02a 0.7220. 02a 0. 8320, 16h
i Arg 3. 6340, 08d 3. 3340, 06a 3. 480, 4b 3. 52+0. 05¢
Tifi % A% Pro I. 28x0.03a L. 440, 08¢ 1. 380, 03h 1. 3820, 14h
S5 A Total 29, 28+ 1, 09 26, 670, 88a 26. Tax0. 73a 27, 4620, 94h
AT R EAA 8, 550, 09¢ 7. 140, 03a T.0820. 14a 7. 560, 11b

Note: EAA: Essential amino acid.
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Effects of Hot Air, Microwave and Combined Drying on

Nutritional Properties and Sensory Quality of Peanut
WANG Tong YANG Hui  ZHU Guangcheng  WANG Zhaozhao
HAN Junhao ZHAI Chenlu LU Fengyin®

tHenan Academy of Agricultural Seiences, Agriculural Product Processing and Research Centery Zhengzhou, Henan

XIE Yongkang
450008)

Abstract: In order to reduce the mould loss of peanut caused by drying in time after harvest, tianfu 9 fresh peanuts was
used as the raw material. The fresh peanuls was dried to safe moistureby three different drying methods: hot air drying
(AD) » microwave drying (MD) and microwave couple with hot air drying (MWAD) . The effects of different drying
methods on nutrition and sensory quality of peanut were investigated. The results showed that the total drying time of AD.
MD.MWAD to dry peanut to safe moisture content was 24h, 14h and 10h, respectively. Compared with the two drying
methods of HD and WD, the contents of amino acid, fat and unsaturated fatty acid in MWAD peanuts were significantly
higher (P<0.05) , while the acid value and peroxide value were significantly lower (P<0.05) . The peanut color was
uniform and consistent which was the most similar to the natural fruit color of peanuts. The red coat is complete without
shrinkage and shedding, and had better flavor qualities. The results of this study provide a theoretical basis for the
mechanized drying of peanuts, and have a good application prospect in the field of loss reduction.

Keywords : peanut, drying, nutritional properties, sensory quality
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