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Effects of different drying methods on the physical and chemical properties of
yellow flesh kiwifruit powder
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ABSTRACT: Objective To investigate the effects of 3 kinds of different drying methods on the physicochemical
properties of kiwifruit powder. Methods The kiwifruit was treated by 3 kinds of different drying methods: Heat
pump drying (HPD), hot air drying (HAD), and microwave heat pump drying (MW-HPD). The powder properties,
color, total texture, microstructure, vitamin C content, and odor were measured to select the most suitable processing
method. Results  Under safe moisture conditions, the powder yield of MW-HPD was significantly higher than that
of HPD and HAD, with a looser texture, smaller average particle size and overall color difference. The hardness,
stickiness, and chewiness of MW-HPD were significantly higher than those of HPD and HAD. The surface of
MW-HPD particles was relatively flat, smooth, with less tissue stacking, and a significantly higher vitamin C content
than that of HPD and HAD. Nitrogen oxides and sulfur compounds were the main odor components in kiwifruit
powder, followed by aromatic compounds, sulfur organic compounds, alkanes, alcohols, and some aromatic

compounds. There were significant differences in the odor of kiwifruit powder from the 3 kinds of drying methods,
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and electronic noses could better distinguish them. Conclusion  MW-HPD is more suitable for use in the processing

of kiwifruit powder.

KEY WORDS: drying method; powder properties; whole texture; microscopic morphology; odor analysis
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{6 T BRAERE B AOME S TR T2 & RS T
MRATFER, ESTH. $HETHR. AARSESTRMS
T T o B b 0 AR AL L, B PERERT , ROWES Y
AR Kb AR B R . T AE AR cP Y B A R Y
T4 a2 M TR ANS UR T4, RO A A5 T b
1=

ST, ASERSE e T AR R . B T R R 1
TR X R S A TR AN S e, XL A R R i
ARETR ST AR 1 — 2 a9 A i, PR A R Rk SR it i 1
RitsE,

1 MR5HEE
L1 #8E5EH
WA T 5 L R B A S R A PR W R
WAL S, R =S . SIRRE . PARSTHER (R

wi e, TR AE TR A FRAY 6T, 0B o i (2
BE 99.0%, JbRTEEERHEARA ), PRE(Eia, &M

Sigma 2> rl); WERE T E (kA aE, [ 2 E Ak R AT R
T ) Tl v R S L e 1 o VT TR 3= e o
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R 22 2000 W, 1500 W 45 FEE 4 min, 1000 W T8
3 min, 500 W 42 6 min, 300 W T4 15 min, 5 H 20Kk
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Table 1 Performance of PEN3 portable electronic nose sensor

MRS (SRR 1 REST it
81 WwiC i i A= | % 10 mL/m’
52 W58 Etd) NO. | mL/m?
33 WicC o, AEST ¥ 10 mL/m®
54 W6S ikt Ha: 100 mL/m*
85 WsC MR O5EE . Bt msE 1 mLim®
S6 Wi1s e 5] CH. 100 mL/m’
57 WIW ik H.S | mL/m’
S8 W28 R lef'ﬁﬁm CO 100 mL/m'
: Friefbad., wma : iy
$9 W2W HHLiD H,S 1 mL/m
510 W3is L 2 FE ik CH.: 10 mL/m*
1.4 HIELE
g B R 3 AT, SRR TR R

Winmuster FPFHETTFI4E00 404 . PCA #1 LDA; H WPS,
Office (12.1.0.16720#Efr&cdR g it b, 5 M LR+
bR s s, i SPSS (25.0.0.0)f ik #F4Earfr, WEK
2l P<0.05.
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e A i i A B AR B R R A S%LLF,
TRt A R ) TR A I S T A A N b, G
AL, SKER A, AR R Y, HAD 5
MW-HPD MK Shba 54 4.13%H0 4.26%, 2ERARF
(P=0.05), HPD Wi/K#e58 4, Ko FREAR, U 3.73%,
BT HAD fl MW-HPD., 3 FhF8 L b sy g
F R (P<0.05), MW-HPD (87 320 1, fiBik#] 68.07%;
HAD 9 H B3, {04 21.46%, 832 i A H) /) 696
AN : MW-HPD>HPD>HAD. HEf% 7 B A
CASPERY 50 B S as b, R Lk sty S 80,
e/ Sl GE R A R e R, R R — S
SR R N TR B A A SRS R S R
Ay SRR 3 TR 2ol A i doi e i Sy e L
A I E R (P<0.05), BB RS HAD=
HPD>MW-HPD, | X fl 3 G oY 4= % 58 Al fE 2,
MW-HPD 7ERUHEFTEL, Wke i Fo AT, P
MK, I P RIE LA b 2 FL Y RO 2 by, S a] () R,
MOHERL S HEgE sy, T HAD 75T fleh, 725 7kl e
TR 1 s B S, L 3 T S A R L B O, R )
Bisls, MERSEEE A PRk R R R U AP 0 A
FE T A 1 BE SRR v RS L RE TS, Rk Al M BE
), SR s TR, — AR R #=30°0) i
APk AT, 0 < 4000 T i AL A P b B R sh 4 R 1O
WM-HPD i1k i/ F HAD #1 HPD, [Hit WM-HPD 1)
sl kB I HAD R0 HPD, fH =3 [E] % 5 A 835 .
WM-HPD 5% BEmE 2 F HPD, 3 F T80 =03 SR pe b
B R 2 B A i 3 (P=0.05).

3 FhoAs [l i 0 2RI TS A B AR Bk SR B A R A A A

F 2 AETFHES AR R I S R R
Table 2 Influences of different drying methods on the physical
properties of kiwifruit powder

B T
Fifs e
HPD HAD MW-HPD
A T 3.7340.15° 4.13+0.34" 4.26+0.41°
B % 43.46+2.43° 21.4642.64"  68.0716,89°
11 4 [{F
SRR 0.39=0.009"  0.40+0.008 0.36+0.010
/(g/mL)
ALk f1 e 43.3040.20° 42.91+£1.04"  41.7340,82°
R EE v 22.08+0.11° 21942013  21.97+0.57"

ARG F R 2 5 5 E(P<0.05), F# 3-5 .

W3R 3 B, B b RIMECEEReAE S, fE e a2
B i B iR 2 A 0 R b, AR Dsp L rhfife,
R R R TR, S, FIRIERFEEE, K
NSRBI L, S, B, BHARREN BT
FEOERH A R SN R SRR, U RN, SRRk A
A kg5t i 3 ol E ], AETEE R 0Bk B
[ Dy F 5, #5547 i35 22 R(P<0.05), Dsy th KB MEHCH
HPD=HAD=MW-HPD; &, h & 3| /4 & & X
MW-HPD=HAD=HPD, ¥Jifid] MW-HPD {44 5 5P+
M R AR A IS PR BRI 57 A O, MW-HPD
{47 HPD 1 HAD RyRii2 53 %), HPD #1 HAD — %]
BB R R A R, ZHANG USR], Faiuk
PRER S, WEEPEELY, X H RS 2 Pk
LA 5
# 3 FETFEAERG RS AR E ST

Table 3 Particle size of Kiwifruit powder processed by different
drying methods

R VEL
R UEE
HPD HAD MW-HPD
Dyo/pum 74.65£2.22° 52.1420.19" 44.6420.43"
Day/pm 1655141 86° 119.9942,74° 111,13+1.49°
Dig/pm 316.81+18.39" 22277413.90° 234224738
Spi(cm’g) 166.60:44.84" 223.842035°  239.90£2.80°
B 1462011 1.4220.09° 1.71£0.05"

2.2 FRARAERRNER G & FHNRI

AT 9 T 2 B 2 o ) £ A o R 1) B g
(F:4), MBIEF L" 7, HPD 5 HAD #R3A B ¥, H/h
T MW-HPD, 1] {iE5 T Hemf ] #4452, HPD 5 HAD
b MW-HPD Frfs 69 R I )4, B 1 giik de = S
TR NG [R], B () Y R A R T O, e
EFLP, 2k SR 0] o S OV T 9 T b e (e SR Sl
BEFEMB LS AL, NS o E&H, HPD 5
MW-HPD %7 A 8%, #/hF HAD; HPD 5 HAD 8
B P ERARYE, KT MW-HPD, hitvl LAF H
HAD #lH T HPD #1 MW-HPD % {R£1, HPD #1 HAD #f
e F MW-HPD W i, 0 (5 (1% 0 b I R o] fE JE 048 22
Pt bR AR R NP 3 fT R
AT AT AE (19520 25 5 B 35 (P<0.05), MW-HPD [
Bk R, BEET HPD, HAD, VALADEZ %[
WFEEE Yt B an, 5 HAD HIth, #lik R pE i no (B
AR TR, AR B2,
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Table 4 Influences of different drying methods on the color of
Kiwifruit powder

K 45 A
HPFD HAD MW-HPFD
£ —8.55+0.23" —8.72+0.26" —6.9420.07"
a 2.2640,03" 3.96:40.04" 2.18+0.05°
b 20.1140.03%  21.6040.15"  17.43+0.17°
AE 22.89+0.11" 23.63£0.14° 18.88+0.17*

23 FEA ARV A8

T A e R R 09 B A S R LA
B3, LR R BT T TPA AT, % 5k 3 b
AR R b R MR R Rt S 8, MR 5 ol
B, FTR AR B R AR
A8 B R (P<0.05), T KB E R A D
(P=0.05), W] gL THlE TH a0 FRREE, Byl i o 7
] 2 (A1 F% FH B 00 B Rl £ [ e, R R T G o g 1Y) 1%
P, 5 0 2E 1 BORUBOK AL A R AR, M S R Y
WP, MW-HPD 75 F e #2 P B BE . B BhE . 0H
WE P AR T A ER TR R, ERER ) R
P AL AT AR s MW-HPD K0 e i 2 AR Y, i~
St AT L MG A A RRCR b RISk, MW-HPD Y e (i 2
S E RN, HIE MW-HPD B4 1) TRk R .

£S5 TETHRS AR EEOER
Table 5 Influences of different dryving methods on the texture of
kiwifruit powder

i 4 b Ll
HPD HAD MW-HPD
W AN 134204026  102.30+4.95" 15.40+0. 78"
fill Ji 1N 143.1329.62°  99.60+7.03*  221.60+£9.33°
IREHAIN 0304049 —0,10+0,00° ~0.10:£0.00°
it m) 0.1120.04" 0.05+0.02" 0.08+0.02
Tl i 2N 1I7.73411.00" 84332444 218.63+£14.84°
FitE/mm 2.28+0.43" 1.3440.30" 2.01+0.13"
e FhittkN TE90+14.59"  44.8029.00°  119.47+10.46°
AN /m] 196.20=0.36" S§21=7.10°  226.52+7.69°
Witk 13.68+0.44" 16.53£4.20™  19.08+9.32"

2.4 FEARIERHERD MRS m0

1 AR TR AR e R b RO SR, R
N [ O 0 0 % o N [ R B
e SRS AT B B e, A R R A AN
N, ROk ECHLEE, A7 RRLER A, RESAER. HE
A\~C, "] F B, HPD #1 HAD % 2 6] B dé MW-HPD X,
MW-HPD i 0022 81 67 245 /| ) Y00 B 1 PR 388 7 O M
[, HAD Wi f iy, S s R mE
As~Co A[ILZZH], HPD FI HAD Jf 4 i 0OHURS, 3 HAT1Y

S R FLAR S M A R HER, ol B i Tl i Ak B,
i el 2 d 5 A SR M G . MW-HPD ks e fig S 8 |
Wi, MR L, ORI T RO TR P, Ao
AUk, GE—E R R e RIS A 06, Sk
HEN PSS R — B

2.5 FHRAANBIENRS VC S BRI

VC A, ISR RUR, Al R 5 Sk
gk, mE 2, 3 Fh TS A BRI EE ALY VO S
fi B ¥ ER P05, HEibKEDEKKRHI
MW-HPD=HPD=HAD, HPD #l HAD T A Br e 1e
s e e R, VO AT R D O SR A
FEESINERES, S5 ve %k E, BARNIER TR R
P e, R R A G L R A TR B R, P
MW-HPD 1 VC H .,

2.6  FIRA X BRIEN R SRR NG

A T EESE A [ R SR AR R e S
Mdt e s, GflH TS HPD, HAD K MW-HPD jif
e o, HEFT TR 8 . R S AT Ak i 1)
BArHT, S5 35 Eras. $rard e R p g e AR
HIRE B T b B [l S AR L, e 10 AR REE
ST () T AR 2RO, 5 A 1 AR T 1, A
FidkE A hE 3 F L WSS I WIW B —
8 ER i siet R T0%, TRkRER, GHER

@0 fim

10.0 pm

i: A.HPD; B. HAD; C. MW-HPD.,
BN A [t e T 6 28 o X2 L ) B2 v
Fig.1 Influences of different drying methods on the microstructure of
kiwifruit powder
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S ano LAY ok
= 40000
& - 0.5 g
g 20000} g
el 2 03] MW-HPD HPD
0 = 02 b ’
HAD = 00} M '
I oo AN
T4 = b 61 \ LR
B2 R TR A B BV C A i R 3 02 - wd
Fig.2  Influences of different drying methods on the VT content of i'-% -0.3 v
kiwifruit powder n DA \
6 B 10 12 14 16 18 20 22 24 26
W — E A CEIEIE99.88%)
= 08 WIiw = t!.:m
& 07 Wac P4 AT 7 5 0 BRI SR 2 51 5B
= 05 ‘{t{:? Fig4 Principal component analysis of kiwifruit fruit powder with
_‘5 0.4 wis different drying methods
= 03 WIiw
g0 vy
S of 4m¥2S e =T "
-0l WIS ¥ o .
1102 W2ws & A
1103 X 788 “
= pa = 700 HAD
0.5 : . : ; . i . W55 ﬁ 792
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H— AR E99.88%) 2z 196 "
= 98 F
P37 50 B A b7 1 o M
Fig.3 Loading analysis of kiwifruit fruit powder with difTerent & _804 Q_" MW-HPD 10"

drying methods

SR EE RS R A IR R R, R T R
WA, RS (R R R A S 4 0 BRI R AR b
SBEREAT. W2W ., WIS I W28 i 3 4~ ER3% i 57 A< AIT
F Wss 1 wiw, I Eead . Mok at. &
6. BRI RIS W AEMEE RSN SR P A E
Tk, HAb A R TR AR T 2 AN

PCA BRI S B O SEml, B — R dh Y
— R, e a2 8] A B I A R R U B [ A
BRI, E 4 B, Bl E TR
99.88%, H T EMA TR 0.09%, Bt 2 vimk
4 99.97%=85%, H PGk i=95%, Fni2an
SbRAE BB ST 4, A b A AR AR AR AR, Al
e 2 TERRE AL A 0 TR . ol LA S E P 3 Fhpki
HEAE B R aE o A, BLHS M R e, TR
TR BRIk A S AT S S A

1E LDA &, F5| LD, 55 LD, A95TEkE 25N
88.74% 1 0.82%, SATTHESEN 98.56%. 3 AR AR - F
WA BRI A R, FEE RS i b, S
L PCA S5 —F. 3 fhT-H 5 =rh HPD th Sk F1E
$—E sy B TTm A, HE HAD, MW-HAD 51k

2715 2725 2735 2745 2755  2.765
B EE S8, 74%)

P A ] by o e ol S e 2 ) 501
Fig.5 Linear discriminant analysis of kiwifruit fruit powder with
different dryving methods

3 4 it

AR TE T AR BT LR BRR S RS E . (&
PR, ROWEH . VO F R R, 85 R EOR
44K 2 F, MW-HPD ik i & T HPD A
HAD, SEiHy, sl Pk i 22 5 oA 03, MW-HPD 1
PR N HPD 5 HAD B 5341 5 #4) JHPD 5 HAD
B €07 b MW-HPD & BH B 00 W5, 30 (0 o 0 20 700 4 9%,
MW-HPD (i 00 522 i %/ HPD 1 HAD. MW-HPD
FEA R B E | B RE . OO . MEREA
T 59 Hh 8 Fl R 2. HPD I HAD Y8 = a] =5 i 4
MW-HPD 7, HAD $ifi o b ¥y, SRz arfiny g —
F, HPD I HAD B0z 32 1f FHURS, H FA7 355100 (3 FLARES
R S, MW-HPD Bk £ iS5 . LRy . Ha
F/. MW-HPD ) VC it 8 % & F HPD fl HAD. #%H
Tedh Fa b & 4 SR HE A b A SRR A, IR



164

il 4 O R 0 e AR

CRRE -

G BAATHUESY . Beds . BRI 0T A R S
2,3 F TRy R R LR R A BRI, LT A
ERLaF Ay . &5 LAk, fEARBIRAY 3 Fh TR,
MW-HPD 83 FL7ERRRBE A B Tob, (A shitE it
Bz, Afvit—H0i9E.

£ Ak

111

121

[3]

[41

(51

(6]

171

1£]

(91

[10]

e B PR 2023 AP o o BEAR Bk b B2 R 53 67 0 4R [EBOL]
[2023-06-01].  https://baijiahao.baidu.com/s?id=17675 1063579791 28438
wir=spiderdfor=pe [2023-12-21].
Nongxiaofeng think tank., Analysis and briefing on the development of
China's kiwi industry in 2023 [ER/OL] [2023-06-01] hitps:/baijiahao.
baiducomysTid=1Ta75 1063579791 2843 Sow fi=spulerd: for=pe [2023-12-21].
DONGXIAOD SW, JUAN C, CHERYLL C, er af Kiwifruit-based
polyphenols and related antioxidants for functional foods: Kiwifruit
extract-cnhanced ghiten-free bread [J]. Int | Food Sci Mutr, 2000, 60(s7):
251-204.

ARACHY, BT, L SR BRIl A AR | (] B ).
el TR, 2023, 43(17): 90-92.
DENG D), SHI MB, BAI XF, ¢ al. The current situation, problems, and
countermeasures of the development of kiwifruit industry [J]. Agric Eng
Inform, 2023, 43(17): 90-92.

i, I, dRskE. REABREERES e A2 T B A, st Al
Tl 2012, 40(4): 184-186.
HUAGN W, WAN MC, QIAO R. Current situation and countermeasures
of kiwifruit industry development in Guizhou provinee [1]. Guizhou Agric
Sei, 2002, 40(4); 184-186,

HgeE, BRIFAE, UIEE, S M SRRERIN TEEALS Pl BRI
BN b dn e, 2003, (3): 814,

BI JF, CHEN Q0), LIU X, et al. Research on techniques and industry and
prospect for fruit-vegetable powder processing in domestic and aboard [1].
1 Chin Inst Food Sci Technol, 2003, (3); 8-14.

FRME, WCnTER, EEE, F R TERECORMTIT R, P
PR, 2020, 26{9): 4.
HAN X, DONG JL, GONG JJ, et al. Application and developments of fruit
and vegetable drying technology [J]. Food Nutr China, 2020, 26(9): 4.

S, EHL HU TR R D). PR, 2020, 403): 9.

LI L, WANG 7. Research progress on drying technologies of fruits and
vegetables [J]. China Fruit Veg, 2020, 43): 9.

FREEY. BrbE VO RRERALAECRE T CAMERED). UM HRL
LR, 2015.

LIN CF. Study on the degradation kinetic of VT in kiwi fruit and the dry
processing  technology  of fruit powder [D]. Hangzhow: Zhejiang
Gongshang University, 2015,

PR, e, RS p, S me i T (R R R R Rt R T
FetE ) b S A, 2015, 21(12): 57-59.
ZHU YW, FENG C, ZHOU LG e ol Optimizing conditions of spray
drying technology of kiwi fruit powder by response surface method [J].
Food Nutr China, 2015, 21{12): 37-59.

LR, BTEE, M, . T BRSO
M), ErdnflEe, 2022, (5% 120126,
WANG KT, CHEN XF, CHEN MY, er @/, Effects of drying methods on the

(1]

(121

[13]

[14]

[15]

[16]

(7

[18]

[19]

[20]

(21]

[22]

(23]

[24]

quality and antioxidant properties of kiwi fruit powder [J]. Food Sci
Technol, 2022, (5): 120-126.

CANO MF, HERNANDEZ A, ANCOS BD. High pressure and
temperature effects on enzyme inactivation in strawberry and orange
products [J]. J Food Sei, 1997, 62(1): 8588,

LIU ZB, ZHANG M, WANG YC. Drying of restructured chips made
from the old stalks of Asparagus officinaliz: Impact of different drving
methods [J]. ] Sci Food Agric, 2016, 96(8); 2815-2824,

BHANDARI B, BANSAL N, ZHANG M. er o/. Handbook of food
powiders: Processes and properties [Z], 2013,

EFRE, B, 0, W AR ST R TR R TR RS (0],
frih TolkFl4E, 2014, 35(16): 257-250,

WAGN XL, ZHAO L, LIU LB, e ol Swdy on hot-air,
vacuum-microwave drying of processing jujube and red bean puree [J].
Sci Technol Food Ind, 2014, 35(16): 237-259.

EVLHE, TU, OV A0k b O Lk 2 1F 1 P 3 AR A i
Fe[)]. deEtfb T RAEAENE: B EREENR, 2002, 35): 49-52.

WANG JT, YU Y, LIU JX. Characterization of the agglomeration
patameter by using the angle of repose of quartz powder [J]. 1 Beijing
Univ Chem Technol (Mat Sci Ed), 2004, 35(16): 257-259.

PN, SRt Hededh, W ASRIERS TR A st b B R R
W[, b SRR ok, 2005, 4101): 106-112,

CHEN XX, ¥1 J¥, Bl JF, et ol Effect of differemt combined drying
methods on the quality characteristics of pitaya powder [J]. Food Ferment
Ind, 2015, 41(1): 106-112.

FE, RHEGE, WS, S ] AR R R L AR
RS SR D). TR BT, 2021(5): 9298,

LI MJ, ZHANG YY, YOU XR, er /. Effects of different drying
technologies on the guality characteristics and microstructure of walnut
meal protein powder [I]. Food Sei, 2021(5); 92-98.

ZHANG ZF, SONG HG, PENG Z, et al. Characterization of stipe and cap
powders of mushroom {Lentinus edodes) prepared by different grinding
methods [J]. 1 Food Eng, 2012, 10%(3): 406-413.

EEnEAE, MIAFEE, CUmOE, SRR TR LM R R L
TR B Sh R RERI[T]. fdh S5 e Talle, 2023, 49(17): 237-242.
QIAM XY, ZHOU MQ, LY YP. er al. Effects of different drying processes
on physicochemical properties, microstructure, and quality of kiwifrui
powder [J]. Food Ferment Ind, 2023, 49(17); 237-242,

HUBRTE, BERE. BEOREE R R LT EED]. SO T, 2011, (12):
25-26.

LIU DY, CHEN L. Several factors affecting color of instant tea powder [1].
Bever Ind, 2011, (12): 25-26.

WEEMAES CV, 0O0OMS WV, INDRAWAT I, et af Pressure-termperature
degradation of green color in broceoli juice [1]. 1 Food Sci, 1999, 64(3):
S04-508.

MASKAN M. Kinetics of colour change of kiwifruits during hot air and
microwave drying [J]. J Food Eng, 2001, 48(2): 169-175.

VALADEZ CL, CORTEZ G, ROSA M, er af. Effect of microwave drying
and oven drying on the water activity, color, phenolic compounds content
and antioxidant activity of coconut husk (Cocos mucifera L) [1]. 1 Food
Sci Technol, 2016, 33(9): 3495-3501,

BEH G, P SRR T A [R] B e A T S A R



& 151

PP % A TR U BB A A 5

165

[25]

[26]

[27]

[28]

[29]

hetps:doi.org! 10, 13386/7.issn 1002-0306, 20230W1 56

CHEN ¥, NIU P. Correlation analysis of sensory evaluation and texture

1412, [2024-08-13].

characteristics of dried kiwifruit of different varieties under hot air drying
[VOL]. Sci Technol Food Ind, 1-12. [2024-08-13]. hips:/doiorg/
10.13386/).1ssn 1 002- 030620230901 56

FMEE, G, s, S Al TR At e T B (e s i
tEOHr N6 8 ma (D). £ 0% AT R SO R, 1-120 [2024-08-13)
hetp:/kns. cnkinetkems/detail 12,1231, T5.20240426, 151 7.002.html
FHAGN YP, ZHAGN D, ZONG Y, e af. Effects of different drying
methods on physicochemical properties and  functional material of
Pandanus amarvilifolivs powder [J]. Food Res Dev, 1-12, [2024-08-13].
heips:ilink. enkineturlid/12.1231. TS 20240426.1517.002

o, ok, TR AR RN R C St
Ug[1]. R 2, 2014, 30(4): 4344,

LI YL, WEI YY, YU HY. The influence of different storage methods to
vitamin C content in kiwi fruit [1]. Chin Hort Abste, 2004, 3004): 4344,
B, RlitRL, AR, W AT O R R R B B 1],
Felb UTREEAR, 2015, (18): 240-246.

XU 5, LU HZ, ZHOU ZY, er al. Electronic nose moniforing meature stage
of litchi in orchard [1]. Trans Chin Soc Agric Eng, 2015, (18): 240-246,
DONG Y8, GAD FZ, YU Z, & al. Electronic nose monitoring the
Maillard reaction flavors of sesame oil from different production
processes [J]. Adv J Food Sci Technol, 2004, 6(7): 910-920.

HEWE, BRRVEE, SRS, S A BB A AR SO T I 00 B 4
Hinp). hEmE, 2017, 36010): T1-75.

(3]

TIAN T, QIU 8Y, WEN LJ, ¢ al. Discrimination and identification of
different rounds Moutai-flavor Baijiu by elecctronic nose [J]. Chin Brew,
2017, 3610y T1-75.

B, ERE, A, . TR G U AR TR
AT S i 1 SR e PR ([T, £ b e G R e
S 2024, H(15): 187-196.

CHENG R, LIU RL, WU W1, &r ol. Flavour changes of dietary shrimp
composite froit and vegetable sticks with different drving methods
identified by electronic nose combined with gas chromatography-ion
maohility spectrometry [J]. ] Food Saf Qual, 2024, 9(15): 187196,

(e $: Hpeis T84

EEEN

THH, Wi+, SEWREA XEHR
75180 9 42 7 e hin T B et £
E-mail: luoqigi67?7 7@ 163.com

FppE, ML, BIWRRA, TEBRRA
=03 7 G TR e i (&% .
E-mail: liyvongful985@163.com



