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The microwave drying process of balsam pear based on online flavor de-
tection

LI Li-li', LI Zhen-feng'?, LI Jing'?, XU Wan-xiu’
(1.School of Mechanical Engineering, Jiangnan University , Wuxi 214122, China; 2.Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment
and Technology ,Wuxi 214122, China)

Abstract:  Microwave drying system based on online flavor detection was used to study the effects of drying tempera-
ture(50 C, 65 C, 80 C) and slice thickness(2 mm, 4 mm, 6 mm) of balsam pear on microwave drying process. The
surface acoustic wave type of electronic nose was used to detect the online volatiles. To choose the optimal drying scheme,
the flavor peak area curves and flavor emission intensity, drying characteristic as well as dried quality were analyzed. Re-
sults showed that the rule of flavor peak emission and moisture diffusion had some consistency, and the drying temperature
had more significant influences on flavor emission and moisture diffusion than slice thickness. The lower drying temperature
(50-80 C) and greater slice thickness resulted that the flavor peak area curve had a smaller peak and changed more
smoothly, and flavor emission intensity was smaller. Generally,when drying temperature at 65 °C and slice thickness was 2
mm, the flavor peak area curve changed smoothly, the capability of flavor retention was better, the drying rate was appro-

priate, the dried quality was good.

Key words: balsam pear; online volatile
W #5 H #1:2017-08-10 detection;  microwave drying;  temperature;  slice
ESWE L7548 3 w50 A4 B QR i R0 B H (KYLX _ thickness; flavor
1158) s R A AR F 24 2L G 0T F (21206051 ) 5 TL95 8 72
BEATHEERK £ BF 5201 H (BY2016022-10) WINEA GG Z PR, & & AR Y5

B2 (1991- i b= N 8 s i — g pofie s — o N
1’5%‘Iﬁ)l.+ﬂﬂﬂﬂ/(‘99 )n,if,{ﬁﬂ:ﬂz%ﬂ. NI R e e s N SRR E YR K S RIS LAY i
FE A THRIFSE . (E-mail ) 2550609858@ qq.com

> o A YE M RS 2 S 93 T
BINVEE 255505 | (E-mail ) 2059253380@ qq.com FOF AR 2 Y AT, KRS RS2 TH 9%



180 o9 &b 2 W

2018 4F & 34 % 1 M

BB, AW TN T E, T8 B 5 WL AR
I3

AR S — LA S R I A, R TR
Z g T AREEY T, SO I AT LA B AR 5 1
L= 553 Toontom 45 A5 B FH 7 1%
RO BH W VR AR T8 J5 0 BB e A, &
PR BA e P R SO A R 1 0 R B 5 2
LR, Fei 45173 i ARG & BRA R 45 A ik
U LS T A B B A R A R PR R
S AFLL, LA 06 P 2 356 I R R ) o o O
Li 25 70 S Ao 08 4 72 op R 3 1 7 O X
T B AELRAG IR R MW T, e IR 42 Ul vk %o #5
PEARAR B AT

ot AR AR AR A — AN S AL
T, B 26 SR AR I AS B S e g 0o B SR AR
R, HRTT 3 b LA SR AG I O vk 32 A T
235 [EAHAAE L SO ARG SR 5 T 8 5, R
JE FH A5 5 I RE IS T 2 T 30 X e S
VR H AT S S TR AR AT A 2
T 7 O XL X I e R v 4 R M SR T
PEATAELRATIN | DA B R | TR B I+
5 S BORAE RS, W5 TR I T e v AR AR
Ak, LIRA R iee T 0 A e it J5 4 ) Tl 2
P LRSS

1 ARSIk

1.1 iRIe w4

TR /INFEAS — SO 7 I, B0 4 1 B K
TN 18.305 ¢/ g( EAET MR, 105 C T 2 H T
) R E T 4 °C VKA AR
1.2 FTRES

5 AR A 2R I B B TR R B (A
1), REEEAE 4 KA 78 LA EL ),
Tk FE S INEAG I 55 4 3 40, B s A R 4, D Rk
AT PR T AR A7

TELASIRAG U o A 455 R T A5 P X - 5 &
JEML, = BE PR IR W8 as . R I T 5
A 3R A AT P A A R B SR ) R/ (DA
RN ) o TR GER o SRR 5 e R
5 T RUE 5 SR A B EAL |, 1 A N TE
FEMRE G, 7F Labview #C4H i PID K08 15 1k
P SEBAE S D R BETEE (23 °C) [

IR e L 5 S A N ) 06 T BRSO P T R O
I REOR S NT &7 S92 4 o 40 o 2, 3
PR 30 T, 7 e T e S R e, DA
G b Hd , LAY a e WiT, BBt sHEE PN 45
PRI 728 v Bk A T4 5 Pl 1 B R S B R
I, FLERY a o FE38, RLREGIY b WiOT  TE T 15X
PRTEAR UM, TR R e i R I e HE R 25 S
M FELCREERYPRL T | Dl AR 4 i AL R 4 o K
#E 2L 1 RPaI AR AL,

FREN ; —— f il

-
L:HLF 5 (z-Nose) ;2 RAE ;3 18 BEd 4. BORE R 5. 01HR
Bl 6. SGEFMRAL (AR IEAL) 5725 HEbL; 8. UMt i #2459«
ARG NE ;10 = BB REIRIALD 11 B 12 LT AT 134
EHYPRHRE 14 OLEF 15 91,

B 1 ETSRAEZGNNARETRERS

Fig.1 Microwave drying system based on online volatile detec-

tion
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Table 1 Microwave drying method of balsam pear based on online

flavor detection

. AR )
o
el (C) (mm)
1 50 2
2 50 4
3 50 6
4 65 2
5 65 4
6 65 [§
7 80 2
8 80 4
9 80 6
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Table 2 Standards for sensory evaluation of dried balsam pear
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Fig.2 The curves of drying rate at same slice thickness with different drying temperatures of balsam pear
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Fig.3 The curves of drying rate at same drying temperature with different slice thickness of balsam pear
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Fig.5 The peak area curve of flavor during balsam pear drying at same slice thickness with different drying temperature

HE 6 AIE ) AHIE TR EE AT R R B S
RGN WA e E A3 . LA 6-b
TEERER R 65 C VIR JERE 2 mm 4 mm F16 mm
5], 0 T ARl 2R 53 551 R 125 cts/g 108 cts/g . 103
cts/ g, X4 TE] 7351 340 min 360 min 386 min, &l

6-a . [&] 6-c WEIHIFVEILTT IS & 6-b FaA—2, i)

R I A (R U0 A TR AR AR I T AR
LA S, HA T R th 2 At A K Ul A
JERE A T s, P8 g = A 0 T Bty 2 e e g L.
HEE21 IS CSt S P SPNEN I RS PN
KR AR ORI B — E i — Bk, A
I, TR R U] R J5E B i TTOK A BUR 5 AR
U CSurEs AL W

T JEERE X A S M SRS/ N
3001, 1351y p 30
L D O
_ 250 ¢ % _108F _ 25
2 200f 4 = 3 200
3 5 8IF 3 i
= 1501 = = 15]]
= =54 =
= 100[] 1= = ol
g & L
50 27 4
: TR S | o | | | | 08 | | | | | |
50 100 150 200 250 70 140 210 280 350 420 100 200 300 400 500 600
i 1] (min) i 1] (min) i 1] (min)

—— YIF R 2 mm;
a: TR 80 °C ;b THRIRIE 65 °C ;e THRIEE 50 °C

—— PIFEE 4mm; —— YIFEE 6 mm

Bl6 tHRATREERTRYILEETHNSKIEERELHL

Fig.6 The peak area curve of flavor during balsam pear drying at same drying temperature with different slice thickness

2.3 AREFERAETERSKBKEEEZN

NIRRT IR T o IR KUK B S E e 3 B

No JERE 4 mm JEJE 50 °CH AR BRI E 6 762
g) A3 65 °C 5 80 °C M Wk i 2k o

cts/ (min -+



184 o9 &b 2 W

2018 4F & 34 % 1 M

JEI 60% 42% , SRR 3 R | 77 VSRR A 5
P R i A G R K, S R R R
AR I, 5 50 °C .65 CCARLL, Eii 80 °C
TR AL B XU R B fiE ) 2 R R R Y I R
1R TR T 38 A% U4 B0y 0 B, PR RO
KAz [ A e R TN PR A S
N AR AT F 0 0 53 i A L 05 TR AR T2,
BN CRE AN

#3 FETFRFETENSHKELRENTRA B

Table 3 The emission intensity of volatile flavor and drying time at

different drying schemes of balsam pear

g THHMIE  UREEE PR SOREUCHIE
() (mm) (min)  [a/(min- g)]
1 50 2 522b 7 038d
2 50 4 542b 6 762de
3 50 6 578a 6 472
4 65 2 340d 11 246¢
5 65 4 360cd 11 183c
6 65 6 386¢ 10 978c
7 80 2 208ef 16 323a
8 80 4 226e 15 953ab
9 80 6 236e 15 462b

[R]— % HFORR) A R 22 57 8. 3 (P<0.05)
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Table 4 Rehydration, chromatism and V. content of dried balsam

pear
A B = [ A

50 2 5.1+£0.31d  11.38+0.08ef 2 406.2+21.5e
50 4 4.9+0.31de 11.62+0.08de 2 753.7+26.7cd
50 6 4.8+0.15ef 12.31+0.22d 2 878.3+£35.7bhc
65 2 6.2+0.20a 7.29+0.02h 3 052.6+40.9b
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80 2 4.8+0.26fg 15.45+0.35¢ 2 397.3£20.9¢
80 4 4.7+0.26g 17.41+0.02b 2 457.8+25.2¢
80 6 4.3+0.21h  19.97+0.02a 2 142.9+46.3f

[R]— 3 HrOR ) 2 B 36 R 25 55 . 3 ( P<0.05)
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Table 5 Sensory scores of dried balsam pear at different drying

schemes
R il JEiRES EE HERE Ak 5%
1 3 3 3 4 13
2 3 3 2 4 12
3 2 3 2 3 10
4 4 4 4 3 15
5 3 4 4 3 14
6 2 3 2 3 10
7 2 2 2 1 7
8 2 2 1 1 6
9 1 1 1 1 4
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