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Abstract: The progress of effect of different drying methods on the chemical composition of plant products was reviewed. The

effects of conventional drying methods such as hot air drying, vacuum drying, microwave drying, sun drying, shade drying, freeze

drying and combination drying methods such as microwave—hot air, hot air—vacuum, freeze—microwave combined drying on the

nutrients( V¢, proteins, carotenoids ) and the active ingredients ( phenols, essential oils and polysaccharides) of plant products

were studied.The results could provide the theoretical basis for the drying of plant products.

Key words: drying methods ; plant products ; chemical composition

FE 2SS TS255.3 XERFRIZAG : A X E 45 5:1002-0306(2018)21-0342-06

doi:10. 13386/j. issn1002 - 0306.2018. 21. 060

51430 REL B2 AR IME, 55 TR X 7 AL o S BRI SR IR [0 ]2 Tl R, 2018,39(21) -
342-347.

FELA 7 b S K Ry, BT bR, BT AR b e AL
BN e WP 25 55 S R AR ot o T MR R AR I e e v i
LA PRAF T2 , HAT KEAR ™ it 7K 3306 P 41001l T 435
Tl A= AR A A T, AT SE R A 4 7 i 7 2 il 25
TR e R PR R B R A RS Y
HR 2 X AL 7 it 7 A2 AN TR) AR RE B s e, | A B
Al ml A W P O A AR TR A 7 B R R
PE L SEAEPE | A KR T R SRR A B R
S Az AR [R) I HG A SR A P e 2% 32 I RH N Y B2 )

%5 B H#A:2018-01-09

B FRFRPE A A AL TS 85 5 AL 2F 45 0 ) Jit 4 3
REFERSY , B AIG RG2S
BEVE RSy o TR R b 19 s TR L AU P L BRI
LG R sl S S AR HE SN
PRI A SCA T BB T T R O v X AR
i Ak 2 B S B i B SR E A R, B TR LT
J5 R BB A TRy XA = S b B SR 4 Ve
KW N IS iRk A I R L £
HE B FZ IR o

1EBEBAN :TR#(1988-) , 4, ML AF &, BI3, AF R 75 61 : RER N5 Aw T, E-mail : xingyingnice@ 163.com,,

HETHE . L®E 413317 22F 55457 B (098-091704) ,

342 2018 52141



@éﬂlﬂf&l

t® i &

1 EMTRAENEYEREFRS RiEN
53 B9 2 M

HRLT E AR TR DT R W AR, AL
KRALFEMET B T TR T8 B g B
AR N
1.1 EMTFRAENED=REFR SR

Y= b B IR R B h e R B
J BEE R A AR R AR WE Y 2 IR R 4
F7 2 CE SR BRI S BCZS ¥ R i) X4
BIFRYRE R, TR R,V R E
i T e Bk ) 1) 2B < R 21 A 55 K e 1) T B T 22 BRI
OV RIS R h TR R, T LI B S O
S pH 55 K 2R 09 52 i, 78 T il o B2 o 3 O SR AR
K212 d RTHIE (22~43 CL11 d) R K )R
RAFRIZR AN Ve LRAFFAL N 3.42% F1 3.52% ,
R T (50~65 °C ,24 h) & A SR T Ve RAFR &
3.88% . SAh, AE b AT A PEN S RS BT
MRS R 2 TR TR AR SRR
JeFREE LT, A R B A5 R (12 h) 15
Ui 5 xF LA B LS 3R R AR A SR B, #RORL
TR, AR TR . Kumar 257 78 % A 19 0
FEP R IR S S, A R T4 (=110 °C,1.2 Pa) 1%
BNRyAAE D Ve A R PUEALRE T g m s T b sk
LILAMTHE((50 £5) °C,1.1~1.3 pm,5 h) S T4
((50 £5) °C,16 h) fyk T4 (850 W,5 min) ML+
(65 °C,5 h) Wi+ ((35+3) °C,1d), #mg e
IR T AR]85 7 2 7 46 148 3% 1 o L F5 7K 41
WA KRG T B B A4 TR A T 2
FEAE I FE i, 45 R B HE TR (-40 C,1.2 x
10" Pa) X 75 28 1 5 37 40 52 i dre /N, HOR s B a5
1560 °C,9.5 x 10" Pa) , 5t 2% (A & X T 1 (60 °C)
FLEAS VAR T M as R B I B AR AT 7 o Y B 3R B4
B R T R S B B A AR, THE TR
9 B - A v a9 Bt DA SR S 0 T O B AL 4
T, T E R A Tk, N A 3508 > T
BRI AR O, HLAR IR B8 A 2% 4100 i AR 4 A i 1
WA

TEHSRRAS TR, 888 8 D 200 LAY 25 4y 4 05
E AR, Hod W AR N & A 3~15 DI HE R
e LT U A7 TE L B B E SRR N R0 D e kR
P, EFETE A A b AT R 15 W AR e AR Y 1
A S 40 B e A A s s A et B I 14
Ry aet o KRB S N R R R IR A
U A E W BT, 6 T HR e B vh 25 5 e ot
R 6 A5 XF e T B A Y R T (-80 °CL0.03 ~
0.04 Pa,40 h) H W T4 (60 CALHE 1 h J5 20 °C,
8 h) FAIET#E:(60 °C,6 h) FANR T4 (95 °C,3h) |
Tk 45 (800 W AbFH 5 min )5 60 °C X 30 min) &%
AT (60 °C,1.8~2.0 Pa,6 h) %75 I 28l 4 K
ERFE, PR TR NS PR SRR E R
0.86 mg-g~' DW, H Wi T4 K~ 0.11 mg-g~' DW, 58
BH B W e 27 N i 28 8 N R IR g8 ) em
SR AT T i, A 25 S U T R B b

Vol.39,No.21,2018

EOEETRES, X ER T ST R T8
AR, L REE 2R BT AR T E by
PRER VE/INEAE X R TR B T SR 5T A BRI
EEEEE S

1.2 BEHFBRAEINEW™REER S0
121 F LR XA 7 o T s 2 S W i R
ma o WA S Y R AR Y A K T L A B IR AR AT,
TGS B T Al AR AP A ) e TSR IR R an T 52 L 58
SN ARG B Ky B E SR R L, wF g R
b G AAEKRE R BS54SR & TPk
He L EAL E L, BbAMR E R 2 stk S H
AP AR U TR LR S

TP AE T T T2 P RO &5+ 45 & A AR Ak,
Hib G Er Bl A 2 B AR, R R T 2 1k
GRS RHIE . OA Gumisay %57
KT (25~30 °C ,36 h HAG) HtF(60 °C,36 h) .
EA T4 (60 °C,2.5 Pa,36 h) ¥R T (=50 C,
13.3 Pa,24 h) X A= 22 FAPH L0 A5 HEA 70 T & B, 5 307 fef
FERAELL, &t TR Z e 2 S | A TN B, 7
{RIR AT AT T4, — LB 4010 il 4N 22 Wy 4 AL i A0
A SIS S R Em S 'E W TR, 5556,
T2 54 5 5 R B0 25 A A2 4500 109 B0 28 O
AriE PR BT AR T BE R My S fb G o SRR Y TR
P, 1 S Roshanak 25" X225 R FHF T (25 °C,
36 h) \WT(30~35 °C,7.5 h) .60 °C 4T .80 °C it
T.100 C HE4 4k (800 W, 240 s) M & ¥R 1+ 45
(=50 °C,24 h) #EATACHE, WO &5 KA F M, T4
TR EE BN A LU 4l i, T BCE Z W 25 i
FAREAIC , PATAT T J88 IR R o v 22 W 35 o 000 B A o 2
BT E . X AT RE S 2 Wy 7E A8 P A Rk i 04 28 B R AE
i v i 457 B AR S, Lopez %" SR FH 50,60 .70
80,90 °C (XX W A EAT T4, Frh T 5 2 1y
i S MG TR AR S, B2 A BB A R
FHE TN, XA e FEMB A TR T
YAt (Rl I, A5 25 b 19 S AR TR SRR R BT
AW T A N, TS S & e R R

G Zhao 2™ H A T KT HE (70 °CL12 h) 3%
PT MR (136 W, 4 h) Fefoll — R G T4 (136 W,
2.5 h,70 °C,1 h) XHk 4 a2 iz i, Hodr R i
PR AN R 1 T A5 2] 109 19 25 S B AR, X AT B
JE T 2R R G 0 B ) R0 v R TR S B
T B BT A o o GO T AR AR B 00 B
ik 0 S T RORT R T2l 25 AR o A i 5 v
ISR AY 25 2R . 3X AT BB & A PRy T A L IR e Y
— S DI T ] i S e 2D AR R N Y R A [RTR,
B B R SRR A R R L Sy I, B b
AR T 53 (RS & 41 4 s8R U ) SAE 4
UL, TR B8 2 1 5 R 3L s 45 &
ESEAE L7/

HAS R T R AR I B g Oy =, S I R
AORFEA R, S LR B PE . N T2li 257 #F 5T
T A FE 7 2 Bk b 22 1 i R b A AT T
PRS2 R, BT SR R A0 Ak v 22 W 1Y) & 4l 381.8 mg GA/

20185 5214 343



I@ésﬂ%&

Science and Technology of Food Industry

100 g, &t #4452 (60 .70 .80 °C) fhifs T4 (120,
350 W) MBI T4 (=50 °C,52 Pa) Z Ja iRk i1y
Z W& w5 AR A EL R R 5% ~49% , Hop v
AR S b 2 W B A =, i 361.38 mg GA/100 g,
L Valadez — Carmona Z5™! % FH 1% 7% (595 W,
11.5 min) FX(60 °C,24 h) ¥ T4 (-60 C,
20~40 Pa,24 h) %} A] o] GIEHEAT 4R, Hod R B R
TSR 2 W & B i m, S e RE b 2 & &
4 5.86 1%, X1 BEEH T Bl &t Wi iz e
IRIE ALK b AR, T oI S 1A £ Tl DRARL 42 4 i & 44, W) st
T T B T K S5 THE T BT A L P B Bl e BT Y
LARGERA R VR T8 0 i R BOCR ] BB 5 4 B 45 44 19
IR K Z2FL R 245 L5 R4 A T T 15 570 9 18 N S Al Bt 2 45
(R TR S

122 FREFEIEY = 2R 2R —
Fh A TAE Y P B KL &8, WE I 2 TH £ b8
ELA MR 60 15 v, B ANt g8 DUEE ML (PO B L PUiE &
PUEALSEE R S0y 2 T E S 45 K 32 BN
] 4 FRE 2l Ak R 45 07 i i s

L Kong 5 J3 i T B2 T4V (72 h) B2
TR (60 °C,24 h) X AT Z B B b4 vk a5
M, LA R TR AR B i) 2 B B A BRI — 1Y
AR P B ES ) , 2R3 ff e BE S5 K AR G pO 45 &, T BL =S
THEAS 2 i 208 HLA SUIR LT 4k 04 X 55 45 4, IR i
BE/NTFESREHE TR RN 25,

RARE T T KT HE(50 °CL,16 h) B RT
JE (=50 °C,72 h) M FL 25 T4 (50 °C,6 x 10* Pa,
12 h) =FpF 45 7 2T 4R B 22008 B AL 45 vk fn b 44k
WEPER R, 25 R FTIA A T RIEAMG T 20T 5
KRR AR AR, A o O TR S R AR B
FREAHXT 43T o 8 fe A, T ¥4 R T 4 45 21 104 22 4 AR X+
Sy /N, X ] BE SR TR T A R P bl R R
PR TP, 4 S 43 B D L IR TR A TR R
TR, 220 2 A B B 2 e AR 1
ZHHEE R I D AR 1 B A AR AE T, b A T
JE Ao, L Ma 255 A8 %S [R] A R X5k AC B0 BF 5T R
RIIERILE R, SRR R T4 (=50 °C) 152810 =8
7R B o, DU AL TG PE B R, A0 T R R
(50 C) B2 T4 (50 C) .

ZEIRFEHA R B R UR TR Y 7= i i AT
ACPRAS BN A0 2 05 & Bh g, HoJE BT 45 P B S A 1Y)
A5yF o0 i 22008, FLVA A B v, B S AR TS P e TT
I N ACEAEY FE i, 2 T 5 A AR, S 3
5B Z 855 F o, A AL
1.2.3 TR XA 8 7 5 R vl B & T 4 4
M AW AR vl SORRORS T RS T L ST AT, 2 A
HPIEIAE 25 e R RS IR B i — 2
A=Y, 4 T & th i /NPT B VK 28 3 2808, B A
— I EAR BAETE R R T A . M B
Z RPN TE, B NPT R (BT LR AR TE R
TRl R 25 25547 HAT T Iz R

Rahimmalek 2™ 52 FHBH F (25 °C,3 d) i
(300 W,0.25 min) . H§T-(30~40 °C,13 h) .50 °C 4t
T(20 h) 70 CHEF (15 h) M@ ETH(-15 C,

344 2018 52141

tE R &

6 h) X LA AT AL B, 45 SR SR WA [R] T4 07 =X
XA A LS R R, i TRZE,
FA R 5 B 0 T B IR T2 2 RO T T R IR K
TR ] ¥ VR TR IR BE AR HL o 8] 4, TR it A 3 1Y
LM E B EN 1.7% , 1 H - af a4, | B &5
Ky B] 5% 88 78 25 b, S B0 kR S &N RE
A 0.91%

Argyropoulos 25 35 F T A ] 48 YR (30,45,
60.75.90 °C ) X AR B Pt i 5 B sE ), 45 R SR B
TEFTA 19T 5 IR BE T A R HORS il % 52 X T R RE,
HLBAE TR IR R 0 T o v R T R RO, H
H30.,45.60.75 C 4 N RS & & n] N EE T
16% 23% 65% I 73% . imad 34 FL 5 { Bl g5 B 0L
SEEDIRG Tl B 451 9 AT B 55 XU T B i e R AR ) A4 Rk
FBUZE AR AR R A O A SR I S RS
AR R A DG A SRR, an Y
Tl R, SR FHMOE TR A5 3 0 R 1
TS FO ARG, A T AR T g o B W 4 B
SErp o RN AT REUR S T AR R T R AR R AR ) AL R
G5 Fe o Jo0 )2 23 W4, IR )2 19 i PRI 4 it R =
A0 i ™ F A

THPIAE R 5 e 21 S0 0 T4 A5 b A8 fh i
SRR RSy, H, TR SR s IR RN TE])
RAAIAS B 25 B 22 e S 52 i 4 1 2H 3 A AR 1Y
it S I N IR T WO R L7/ ECY ali s iy 02
WA —AF, X 5 T ER AL 3R 0 iy o i 21 2L K 2
o3 AEP A R IREE A O, AN R A 0 A1 R AR U8 B &
PR PR e i Y T
2 BETRAEXNENZRUFER TR

SR Ko BT 45 T 2R, 39 2 A, {51 dg ik
(] L 5 32 A B0 582 W) 5 L2508 R T M mT e KRR B2
PO DR P i T e XU B IR R A8 A e, (L 7
FEICHER I (B FNRE &, TR A, H il 77 25 AN )
FHER A A W I 5 SR A 1 A5 31 i
i AN ) G54 e v 7%, LS IR s o B R ™ LAs T
PR TE S IR A AU B T 5 R A T IR s AR fh
MAER AR 52 B A e 45, 25 TR AN EE
SRR FSAE DR i 7K 5334 BE BI7 1k 5 o B 3% 1 ) I
SR S K A R AR (B AR MR A TR AR
oG PR AR AR, R ECT R R R Y 5 B T
FEARA W ] TR S 2805 i, HL 2 T T H Bk e
I, B TR AR NSRS — |, Z2 R I AT
B RERAL , TR ALRLK O3 B BRI, e R 1k
SRR AR BE REEATR, TR R A X 0 2 3% g 7 AR FR
il L DT 5 3 A b ek 48 ) ) 0 O R 3 5 9k
B T HREAIEEE G A T HR 7 L B9 RE A, 3047 20 B B
THER)— AP S HOR, LR — TR T A RE S 2 A H
B4, EA e KRR BE R B U B9 i BTN (e B e 3
IRG T HRRES A by M At e > T PR 2, 4/ TR AL
HR WLIREWRAS A 7 U, UGS T T AR
i FR— BB AHURR S SRR
21 BRAETEREAENEYFREFHITBIZN

PR - FLAS AT T R S AR I AR ) 7 il TR AN TH) T



t® i &

@éﬂlﬂf&l

R BT B K i T 2 2R 285 4 S R i AS TR T 264 T Y T
W A TR BENS 45 & XU B 25 T Pt o, BERE
S AR A 7 S NER B K S, SCRE B S R I (A5, AL
ASFER P i B B BT A S BRI £ A G 2 A
W— B2 BCE TR T 223647 1T Oudk, i e T2
S SR IXUT 4 (60 °C,20 min, 3% 46 £ 0 57K
H<T8% ) ,J5 B2 T (55 °C,-900 MPa) ; Bk & T
S B A5 B0 2 AR PR 7 o 1) o JO P RO T R A L =
TR BT, REAE Eb L as TR 57 %

2.2 B ETEFAEIEY - miEER S

T - AR S T e i IR A TR R
—  AEXFPH G TR AR I, 2 AT LLARE 5 i 3=
THIBR 25 B AR ZS 7K, B0 W1 LA = 5 14 PN R 25
ARAY o BAREAAL AT LR i TR R i Al R T
PP, RGO B E . E Horuz 25 SR FHAMDY B
A HET X BRAAR IR A T AL B] , A 5% 26 RH B TR A PR A
[E) %, A9 B ARE S D 2 S i m , P fRTE MR . X/
PR AR + e R EROXU + R R BROXUH A 7 2
LA PAT TR, ST A L, A TR R e (A
GO TR A 22.4 h, 4T REETE] 2 28 h) | fig
FEML (A5 07 2UREFE N 2632 g+ (kW -h '), B+
AEFE R 30.8 g- (kW -h™')) , LA T 4 i B v il
A& AL IF 9 % T AEMgAE AL o

T ELAS T (MW VD) S — i T 48 05 B2 IR L 3
2 HLRBARAS & 0T &7 &h i TR 7 =X, Tk s
TR AT 2 S5 8 v R T R R B AT BRI AR AE , 38
PR R R, Lue — lue Huang 25" Xf Hb T ¥ %
(-40 C,100 Pa) ¥ H-MEEEBKAE (LT
—40 °C,100 Pa 4, J5 F4a X3 H J1 >4 5000 Pa, %
FR 5 v/min TR ) AR B - R R TR (S T4
XTI F7 28 5000 Pa, 73 N 5 v/ min LT H A TR
20 min, J5F-40 °C,100 Pa T T4) BEG = Fh =Xt
SR R s, P R - T A RS TR AR B Y
7 OB S R s, A RO R B A, B
JWEtELS AR, Ningliang 25 LUK 25 2 JFURE, Xt L
TR0 C X 1.5 m/s) BT (=50 C,
20 Pa,41 h) A3 B2 T4 (7 x 10* Pa, 1536 W, 18I
Jkaptb o 1.5) (AR -1 A B A T8 (e T
70 °C Xk 1.5 m/s 554 F4ALEE 2 h, J5F 7 x 10° Pa,
1536 W, i ik mir be Sl 1.5 45 S AL 3 ) K ¥ 7R — 1
PWHABE TR (JEF-50 °C,20 Pa 51 TR AT LR
FEIKSFE /T 80 ¢/100 g, J5 T 7 x 10* Pa,1536 W,
PR K bR 1.5 544 b R X D5 S BEIE M o B
YA n 52, I g R R IS R - T RS B G
TR R E R BT R A, B TR BT A AR
PEARIEE , BT, REFEAIR,

Fih & SR AL 41 4h (70 °C, 10.2 h) | R
(70 °C ,8.2 h) \BLZS WU (=45 °C,400 Pa,41 h) | E
AU (U B EK EE S 1.5, BB & % JE o 8 W/g,
0.25 h) (AW RS H 23 ik (55-45 °C,400 Pa
TR 10 h =P8 K 28 80% , HE- T3 18] #K b
LS, BB N 8 W/g AR 0.25 h) M#XIR G
HAWIE (70 CF T2 h EEI/KE 60% , 5Tk

Vol.39,No.21,2018

[l HE 1.5, BER 35 8 W/ FAMZYHE 0.15 h) %
WERKSETEAT b B, ob SR P B0 2 v A T RS B 1 &2
WO I B, N 69.28 me/g d-w, FLZS I TR T
FHER TR ), B T 22 B R AR T A
VS UR B 025 V8 R B L 25 A0 0, T 30 XU g 2%
FCLTAM T T 75 158 &, TR, B & &
A,
3 Z#iERE

AT AT T 8 UL 0 TR T A R TR
= R o I8 N E I S B o Py o Vg o
JR T AN O~ UKL PR - L2 4 - I A T
B AT 72 it % S LAY R I I 1 B R, AL
o TR R R A — BRI A . TR
A2 I T 5t AR R LI TR 3T 4R Ok 56 TR I
I T EOTAE W 7 i 4 B M Ak 2 i 4y B 5 i
G 2, (ELJE AT SR [ T 98 0 K L 7 B
W HLERIT 55 1 % 52 3% , 1 22 BI04 1 A5 f 10 i e
AUCAHEM , KB BRI A SR F . 348, A 2%
A AR B BIF G2 AT &b F T 2 AR A B A 1) XF L I 1
B MR I A R 1 A, LR 5 B 8 55 0 4 R 5T
BB, TR SEE Tl fb A2 7=, PR, N 38 B R 4
HLEEAWTSE , & PR A B B AL B A 2 22, W] B S Bk
A TR LR R A IO T SR AL BN E S 55

S 3k

[1]M Valdenegro,S Almonacid,C Henriquez,et al.The effects of
drying processes on organoleptic characteristics and the health
quality of food ingredients obtained from goldenberry fruits
( Physalis peruviana) [ J].Open Access Scientific Reports, 2013,
2.642.

[2] C Niamnuy, S Devahastin, S Soponronnarit. Some recent
advances in microstructural modification and monitoring of foods
during drying: A review|[ J].Journal of Food Engineering,2014,
123(123) . 148-156.

[3] Rk, £EW T IR k3 AL = 5o 4 22 4% M v 0 B
st [ J] AR AR 5 R ,2005,36(6) 117-121.

[4]V T Nguyen,V V Quan,M C Bowyer,et al.Effects of different
drying methods on bioactive compound yield and antioxidant
capacity of Phyllanthusamarus[ J] . Drying Technology, 2015, 33
(8) :1006-1017.

[5]Xla# 405, e, 5 BRATHIRF AT RDA
#y EALMAE[T]. R A5 ,2012(15) :48-51.

[6] Goula A M, Adamopoulos K G. Retention of ascorbic acid
during drying of tomato halves and tomato pulp [ J] . Drying
Technology ,2006,24 (24 ) :57-64.

[7]S S Kumar, P Manoj, N P Shetty. Effect of different drying
methods on chlorophyll, ascorbic acid and antioxidant compounds
retention of leaves of Hibiscus sabdariffa 1.[J] . Journal of the
Science of Food and Agriculture,2015,95.1812-1820.
[8]#Bek,q &, K&, F AR TRy X FERFH
we [ J]. A T kA4 ,2012,33(17) :259-262.

[9]4845 , B BR, ks, F AEAATRIRFHRRE]
SR TR ]]IARA R ,2017(5) : 161-167.

20185 5214 345



I@ésﬁﬁﬁi

Science and Technology of Food Industry

[10]C A Tracewell,]J S Vrettos,] A Bautista, et al. Carotenoid
photo — oxidation in photosystem II Arch [ J] . Archives of
Biochemistry and Biophysics,2001,385(1) :61-69.

(1] RBAMA N F T2 RKAY N E By Xt it
B[] A &A45,2017,38(11) :308-317.

[12]E Capecka,A Mareczek ,M Leja. Antioxidant activity of fresh
and dry herbs of some Lamiaceae species|]J].Food Chemistry,
2005,93(2) :223-226.

RENRIE FIRE SR ST S RN SN N
T AR H e [ )], P B A ,2017,50(2) :362-371.
[14 ] XF Shi, JZ Chu, YF Zhang, et al. Nutritional and active
ingredients of medicinal chrysanthemum flower heads affected by
different drying methods [ J ] .Industrial Crops & Products, 2017,
104 :45-51.

[IS]iE g, Rz, K4k, & A SO TR @A £
BENY N E0all] RS ,2016,37(21) :91-96.
[16 ] M Elmastas, A Demir, N Geng, et al. Changes in flavonoid
and phenolic acid contents in some Rosa species during ripening
[J].Food Chemistry,2017,235.:154-159.

[17]0A Giimiisay, AA Borazan, N Ercal, et al.Drying effects on
the antioxidant properties of tomatoes and ginger [ J | . Food
Chemistry,2015,173(3) :156-162.

[18]S Roshanak, M Rahimmalek, SA Goli. Evaluation of seven
different drying treatments in respect to total flavonoid, phenolic,
vitamin C content, chlorophyll, antioxidant activity and color of
green tea( Camellia sinensis or C.assamica) leaves[ J].Journal of
Food Science & Technology,2016,53(1) :721-729.

[19]] Lépez,E Uribe, A Vega—Galvez,M Miranda, et al.Effect of
air temperature on drying kinetics, vitamin C, antioxidant activity,
total phenolic content, non— enzymatic browning and firmness of
blueberries variety O’ Neil[ J].Food & Bioprocess Technology,
2010,3(5) :772-771.

[20]G H Zhao,R F Zhang, L Liu,et al.Different thermal drying
methods affect the phenolic profiles, their bioaccessibility and
antioxidant activity in Rhodomyrtus tomentosa ( Ait.) Hasskberries
[J].LWT-Food Science and Technology,2017,79 :260-266.
[21]]) Lépez, E Uribe, A Vega— Gdlvez, et al. Effect of different
drying methods on drying characteristics, colour, total phenolic
content  and antioxidant

capacity of  Goldenberry

( Physalisperuviana 1..) [ J ].International Journal of Food Science
& Technology,2014,49.9-17.

[22]D Arslan, M M Ozcan. Study the effect of sun, oven and
microwave drying on quality of onion slices [ J].LWT - Food
Science and Technology,2010,43(7) .1121-1127.

[23]) Yang,J F Chen,Y Y Zhao,et al.Effects of drying processes
on the antioxidant properties in sweet potatoes [ J ] . Journal of
Integrative Agriculture,2010,9(10) :1522-1529.

[24 ] J Boateng, M Verghese, . T Walker, et al. Effect of
processing on antioxidant contents in selected dry beans
( Phaseolus spp.1..) [J].LWT - Food Science and Technology,
2008,41(9) :1541-1547.

[25]K Hayat, X M Zhang, U Farooq, et al. Effect of microwave

treatment on phenolic content and antioxidant activity of citrus

346 2018 52141

tE R &

mandarin pomace[ J].Food Chemistry,2010,123(2) ;423-429.
[26]M Omwamba,Q Hu.Antioxidant activity in barley ( Hordeum
vulgare 1..) grains roasted in a microwave oven under conditions
optimized using response surface methodology| J ].Journal of Food
Science ,2010,5(1) :66.

[27]N Izli, G Izli, O Taskin.Drying kinetics , colour, total phenolic
content and antioxidant capacity properties of kiwi dried by
different methods [ J ] . Journal of Food Measurement &
Characterization ,2016;1-11.

[28 ] L Valadez— Carmona, CP Plazola— Jacinto, M Hernandez—
Ortega, et al. Effects of microwaves, hot air and freeze— drying on
the phenolic compounds , antioxidant capacity,enzyme activity and
microstructure of cacao pod husks ( Theobroma cacao 1.) [J].
Innovative Food Science & Emerging Technologies, 2017, 41
378-386.

[29 ]M H Ahmad-Qasem,V Micol,A Mulet.Influence of freezing
and dehydration of olive leaves ( var. Serrana ) on extract
composition and antioxidant potential [ J ] . Food Research
International ,2013,50( 1) ;:189-196.

[30] W Wei, L. Feng, W R Bao, et al.Structure characterization
and immunomodulating effects of polysaccharides isolated from
Dendrobium officinale [ J ] . Journal of Agricultural & Food
Chemistry,2016,64 (4 ) :881-889.

[31]Z S Wen,X W Xiang,H X Jin,et al. Composition and anti—
inflammatory effect of polysaccharides from Sargassum horneri in
RAW264.7 macrophages [ J ] . International Journal of Biological
Macromolecules ,2016,88 :403-413.

[32]W Cai,H Xu, L Xie, et al.Purification, characterization and
in vitro anticoagulant activity of polysaccharides from Gentiana
scabra Bunge toots [ J ] . Carbohydrate Polymers,2015,140(1)
308-313.

[33]Y Cao,Y Hao,Z Li,et al. Antiviral activity of polysaccharide
extract from Laminaria japonica against respiratory syncytial virus
[ J].Biomed Pharmacoth,2016,84(86) :1705-1710.

[34]J Hu,X Jia, X Fang,et al. Ultrasonic extraction, antioxidant
and anticancer activities of novel polysaccharides from Chuanxiong
rthizome[ J ] . International Journal of Biological Macromolecules,
2016,85:277-284.

[35]J G Lee, W T Hsieh,S U Chen, et al.Chiang Hematopoietic
and myeloprotective activities of an acidic Angelica sinensis
polysaccharide on human CD34 + stem cells [ J ] . Journal of
Ethnopharmacology ,2012,139(3) .739-745.

[36]J F Yuan,Z Q Zhang,Z C Fan,et al. Antioxidant effects and
cytotoxicity of three purified polysaccharides from Ligusticum
chuanxiong Hort [ J ] . Carbohydrate Polymers, 2012, 74 (4):
822-827.

[37] L S Kong, L. Yu, T Feng, et al. Physicochemical
characterization of the polysaccharide from Bletilla siriata; Effect
of drying method[ J ].Carbohydrate Polymers,2015,125:1-8.
[38] Rk, F4, 54, % AR TIRF X4 5452 4
MR B F R Hwa [ ]]. AR5 ,2014,35(13) :93-97.
[39]Pei F,Shi Y,Gao X Y, et al. Changes innon-volatile taste

components of button mushroom ( Agaricus bisporus ) during



@é:ﬂ%&l

t® i &

different stages of freeze drying and freeze drying combined with
microwave vacuum drying [ J ] . Food Chemistry, 2014, 165 .
547-554.

[40 ] L Ma, H Chen, W Zhu, et al. Effect of different drying
methods on physicochemical properties and antioxidant activities
of polysaccharides extracted from mushroom Inonotus obliquus
[J]. Food Research International,2013,50(2) :633-640.

[41] 3R A BEZM, BT 5 AU R RS 5
ABRREAEFERFR[T]. £ T LA, 2017,38(3):
390-394.

(2] &2 &, B2, R, F D H b EK = BREF
ey At R[]]SR ,2017,38(15) :288-293.

[43]M Rahimmalek, G Sah. Evaluation of six drying treatments
with respect to essential oil yield, composition and color
characteristics of Thymys daenensis subsp.daenensis. Celak leaves
[ J].Industrial Crops & Products,2013,42(1) :613-619.

[44]D Argyropoulos, J Miiller. Changes of essential oil content
and composition during convective drying of lemon balm ( Melissa
officinalis 1..) [ J] . Industrial Crops & Products,2014,52 (1)
118-124.

[45] A Calinsanchez, K Lech, A Szumny, et al. Volatile
composition of sweet basil essential oil ( Ocimumbasilicum L.) as
affected by drying method[ J ].Food Research International ,2012,
48(1):217-225.

[46]S Sarosi, L Sipos,Z Kékai, et al. Effect of different drying
techniques on the aroma profile of thymus vulgaris analyzed by GC
- MS and sensory profile methods [ J] . Industrial Crops &
Products,2013,46(3) :210-216.

[47]TH Sellami, WA Wannes, I Bettaieb, et al. Qualitative and
quantitative changes in the essential oil of Laurusnobilis L.leaves
as affected by different drying methods[ J].Food Chemistry,2011,
126(2) :691-697.

[48]P A Ghasemi,E Mahdad, L, Craker.Effects of drying methods
on qualitative and quantitative properties of essential oil of two
basil landraces[ J].Food Chemistry,2013,141(3) :2440-2449.
[49]1A N Yousif,C H Scaman, T D Durance, et al.Flavor volatiles
and physical properties of vacuum — microwave — and air — dried
sweet basil ( Ocimumbasilicum 1.) [ J].Journal of Agricultural &
Food Chemistry,1999,47(11) :4777-4781.

[50] A Calin- Sanchez, A Figiel, K Lech, et al. Dying methods
affect the aroma of Origanummajorana L.analyzed by GC—MS and
descriptive sensory analysis [ J ] . Industrial Crops & Products,
2015,74(71) .218-227.

[51]J Huang, M Zhang. Effect of three drying methods on the

Vol.39,No.21,2018

drying characteristics and quality of okra[ J].Drying Technology,
2016,34(8) :900-911.

[52]Q S Zhao,B T Dong,J J Chen, et al.Effect of drying methods
on physicochemical properties and antioxidant activities of
wolfberry ( Lyciumbarbarum ) polysaccharide [ J | . Carbohydrate
Polymers,2015,127 .176.

[53]M Zhang,] Tang, A S Mujumdar, et al.Trends in microwave
—related drying of fruits and vegetables [ J ] . Trends in Food
Science & Technology,2006,17 :524-534.

(54 RBR, ML, AR, 5 FERE0EARN-ATHKS
TR ERAC[T] R T4 530 ,2014,30(14) :331-338.
(55195 7%, M, R, 5 A= S B & T IR K 09 51 50
HE )] RIACHF R ,2014(11) :236-240.

[56]P W Y Sham,C H Scaman,T D Durance.Texture of vacuum
microwave dehydrated apple chips as affected by calcium
pretreatment , vacuum leve, and apple variety [ J].Journal of Food
Science ,2001,66(9) :1341-1347.

[57] P S Sunjka, T J Rennie, C Beaudry, et al. Microwave
convective and microwave — vacuum drying of cranberries: A
comparative study [ J ] . Drying Technology, 2004, 22 (5):
1217-1231.

[58 ] E Horuz, H Bozkurt, H Karatasg, et al. Effects of hybrid
('microwave — convectional ) and convectional drying on drying
kinetics, total phenolics, antioxidant capacity, vitamin C, color and
rehydration capacity of sour cherries[ J].Food Chemistry,2017,
230:295-305.

(5950 N, SRR, W R £, 5 4 Rk - ORI & T 1R 4%
MRS S Rt Hoa [ J]. Rk T 425 3R,2012,28 (24):
280-286.

[60]L L Huang, M Zhang, W Q Yan, et al. Effect of coating on
post—drying of freeze—dried strawberry pieces[ J].Journal of Food
Engineering,2009,92.107-111.

[61] L L Huang, M Zhang, L. P Wang, et al. Influence of
combination drying methods on composition, texture, aroma and
microstructure of apple slices [ J ] . LWT — Food Science and
Technology,2012,47(1) :183-188.

[62] N Jiang,Z Zhang, D Li, et al. Evaluation of freeze drying
combined with microwave vacuum drying for functional okra
snacks: Antioxidant properties, sensory quality, and energy
consumption[ J ] .LWT-Food Science and Technology,2017,82;
216-226.

[63] £, FX4F, 7,5 FR T BRI X FRERL
Fi B ettty Bom [ )] A s LA AH4,2017,38(1) :101-105.

O |
e TATILSS W

20185 5214 347



