296 2019 4£ 10 H

Fi3sE  FE20M gk TR 2 IR

Transactions of the Chinese Society of Agricultural Engineering

Vol.35 No.20
Oct. 2019

UK IR REX S T 18 T2 3 A4S mn SR AN R E A P B9 520

XMEARL B, wEEL B oL KOR
xRk, EOM £ 2

(1. TER¥RERE, R 7500215 2. FERKFHM LREER, 42)1 750021)

W OB RO A TR L2 M AT b RN SR T R M BRI, SR T i PR B R AN AL G B R
T 2 R L& TR BOMIAC 0 S B SR TE b (MoiC 2 0E. BopE. MEA. MM MRmmEYEeE, 2 fhrs
RN TR AT Tt . 4550 R, RAMBARIES TR T AL G HA TR T 2N TR, MRk RE
FEE (P<0.05), BETRIZEMESE T2 MR T 15.44 81 11.06 N E 2, AN 18.46%F1 20.98%; & FAHik®
ZRRIEBEKF (P>0.05), F15H5 0N 21.46%F 20.12%; FAGHI KR Z R BAEE (P>0.05), 40514 10.56%
A 1229%. EREZH L2 P L2 EREE (P<0.05), BETERILZN91.26%, £4i 128 82.25%. TG HT ik 4b 51
BAREER, AIRK 65.24% MR WA . TEMBSENGE, BE TR L ZMRE RN 91.26%, BAER L ZRIRER
T 9.01 NE . EERCKIAT S Jpuic iikie s, B ESENMEZ 2 MTZNT, BETHRTENREER
N 83.21%, BARGHATIRLTZHRET 1293 NES A Fit, SkHURE TR T EBMEG I TR T2 F 2 IR
THIRHIE TRy, AEACREL, ARTHRETREOMRMERZE. HE, S E RETE GRS,
AEE TR L 2R R RRT R L2 RMIR KB, T L2 e s & Hook w7 kAT A 2 . B 74 SR i
RS T 2 AEMIART I A i o2 A A sk SR it 5 2%

KR TR SaEdl; e, e SOEARIRE T, #AT R

doi: 10.11975/j.issn.1002-6819.2019.20.036
FESES: TS255.36 RS RS: A

XEFR, B, HEE E @ % |8 XEM &

WME R U], Kl T8 F4HR, 2019, 35(20) :
http://www.tcsae.org

TEHS: 1002-6819(2019)-20-0296-07

7, 8 HoKAKEKE TR T2 m R REHE
296 — 302. doi :

10.11975/j.1ssn.1002-6819.2019.20.036

Liu Weidong, Gu Xin, Guo Junyu, Yue Heng, Xu Qiang, Liu Haicheng, Mu Song, Wang He. Effects of microwave-hot air drying
process on quality and surface microorganism quantity of Lycium barbarum[J]. Transactions of the Chinese Society of
Agricultural Engineering (Transactions of the CSAE), 2019, 35(20): 296—302. (in Chinese with English abstract) doi:

10.11975/j.issn.1002-6819.2019.20.036

0 31 &

MIte (Lycium barbarum L.) A#GF} (Solanaceae) %
RV ER, Tz o0 AT E PR AL B M X DL R i
FUH, MR RSEREE, SHRKEMC SR, .
bR A LSy, HAZTHARE S 2B R, 7
W U SR AT AT S AT i R AR A AN )4 R T RS 44 A
Ji, MECUER A fr . R, B/ EMoAd T AE
I JERIAE, RS FRC g T4 S A 5
PREEIATT DR b ZE A, PRAE RIS 5 1 A PRI o

H A M AC 1 1 ol Adoin 07 205 2F 3 SR B
P HARHD. TR n TR0, B ok

Weka HiH: 2019-05-09 21T HHEH: 2019-09-28

FEWH: TEREKEARX S —RERFFINE (NXYLXK2017B03) ;
TR E A RRIESIE (2018BBF02004, 2018BBF02019) 5 FEZ H A
BlEHEEIH (11262018)

R XIEAR, BT oA A 3R 5 3 5T

Email: 1582320899@qq.com

MHBEIES: B R, ¥R, EERITT R E YR RS A
Email: guxin929@163.com

http://www.tcsae.org

BEAR N TR, RSG5y, BRI R m Rz,
AR REOR, TS AR TR E, 2 IR
FEE L AR o RSS2 ET Tl A v
KUY, B2V TR0 T RO AMAC R B 2T, A i
SIRVE FRA R R, ElRTR&SE, feimE,
3 R A I A AD PR . BT R B AT T
Ak I TAAL R o 7 2, B W& ERA S .
o D AR R T A, EARAEEA D L, T
P FEAEI K, — Mo 38 h, MIAC E IR R R
REVEF P RAC EL i G i), Bl T 0 ik ) LA R R
PR A E RS A, RO MR T
et I

A RAS RN T 2060 M A b J5RS e (1 8 5T LA 4Rk
TP WA, R TR A 0 S 2 4 SR AT G T AR
W5 TR TR T R AR 2 T S 5 T A T e )
RIZe; A Mic it 5 B A7 o T 2 B E RS L 5,
W T A A B A it ek — ) A, s UL R R
I 98 K 0 T 26 PR AR n T A A i SR AT S, R0 T Ak
RN TR . 2B R T T b B, M AT
i S5 KGR 2D 80%F% 22 50%, P IE NI T8 BL,



20 8

SRS A PR RUB A 15 T 250 A i J R 2 T Rl AR 0 1 5 297

BB 30%E 40% P N B TR R A0 2], mp R e
Pem TR, JMEFREEEMRRMIN. RigiE
U T Z R MR T TR, o Rt #ox
A T TELER R T R AMAR bR AAT 2 B8 £R A7 2R
AT EAHE . ATk, H i ke T T
PEAINIGIVEEE 3 L ebai & T S | K N (T AVY i)
2B RFEFI PR AR A% O it R FE b, T M AR 2
B MR & 2MRNE ¥ k. BERHE GB/T
186722014, AR ML T R E AR =S H =
10.0%, HLARWG R B0 $<5.0%. K, ¥ A AHLAE
1) o8 2 43 B0t AU AT RS I ) B B R b 7 PR B AT SR
SRR E, A e et R 2 B oeEP Y, g
FEMIAC A P 0 A RS B B i R B, 34 Mok 7= §h R
TRV BCRE bR AR A, R MRS R
IO, 0 FERERIL. HET, R R R
O TR HEAT T 98, T A 8] 1) 20
T b1l 3k v A AT 2 T AR A A B K R R E A i R AL
T8 o A I LR A A T T 2 A GO T
i T2 MR S SRR TH R E R R, R
AN T F2 s e B AR RS, PR R 200
RO R THI 4 B4 1) A K BB T, B AR & T T2 AE
DA AT 0 b m 1) S R ek S B A 5

1 #R57E

1.1 R PR A0 E Fh

WML SR “Tid 157, Ml T TER R
H A DR 78 5 X 3= R M AC A el (106°13'04"N,
38°53'65"E) . IR A 7 AWIE] 8 H rh i sk it
MIfcEE R, BARER, H/KE 80.82%; LATHRit, Hifd
ZHETR AL 9.38%, BB R4 47.19%, FHE AR
R E 19.33%, FHIRNE BT E 0.95%. BUVERA S
RBER/ANEIS) . AR . R IIEH M kAl , HRi R
WL SR, ToRAE)E 48 h WEEAT TN T IF K
Lisalll

gt iR A 20 iH 2351 (violet red bile agar, VRBA),
T KW W B8 %8s DY Bl he R BN JE 2% 1
(tetrathionate brilliant green broth, TTB) F-T-¥0 1] KB 1)
AUSE B RE7 s AW 20 R i U IH £ 3515 (xylose lysine
deoxycholate agar, XLD) HT-¥D[ I E A1 &5 IR 1Y%
SE; HREPIRGFREE (MaConkey agar, MAC) HFEW K
WS E ;s FIREE TR TN B AR ARG RA
Al FWEERAREARREFRE: FWE 3.0 g0 EEK
10.0 g, NaCl15.0 g, 35l§ 200, EAEE10L, T 121 C
K 20 min Jaiil &R, HTAREKERITE. FRE
HARRARE SRR h s g, HR R & 5 [k
R R AR, T R S AN ORI AT B B B T ) %

WRIEH KT (Escherichia coli, E. coli) HTE
REAR 2B ANV Bl A ) S B = e fit
1.2 RIUER

HL AR (R E — R AR A IR A ],
DHG-9030) ; it XU & TSR TARuG (72 R4

Wb TAR 22 BAT W43, A5 ORW.S-R) 5 FE%H
TR CEWETFHETRFARAA, JA1002, FEE
0.001g) ; BHTIEG (FINLREIHEARGRAF,
SW-CJ-2FD) ; AL IR K (il 2 )7 8%
M), LDZX-75KBS) ; SEIRE G (i ERET
MR B PR A F], THZ-92B) ;5 {HIEREF#4E (L
R SA PR A T, SPX-250-2) ; At
(ElHFERHAEAR A, 772N .
1.3 REHZE
1.3.1 BHRARNTHRIL AL

G XTI T Z (hot air drying, HD) K IR &t il
EAL AT R A 2 AN B, BRES A TEMIAD R
THIE5) 20 W37 57 43 % 1%0 Na,COs ¥ (pH {H 10.2)
FrHE 30 min, FZRIEAKMTE 3 K, FHURK AR I 25
FORI K ER . AT HRALTE . 208 5 25U ik,
FREX 500 g i 5 r Mo i P4 7E 50 Bk W 1, B T3
FSRIAEFE N, SOCTEIR T8, ZMA & /KEBERZ) 10%

I 4 AR Tk
13,2 BOA#RRIRES TR L RA

AR A T8 T2 (microwave-hot air drying,
MDD KR 25 i b B . AR5 A AN Rl 8t (] B e
AbFE 3 ANHYBE. BRI ANEE [ 1.3.1. SRRSO TR
RS, JefiH] 50 CHNT AL E MRS (REEF 1.3.1) ,
2R E KR IEEL) 50%J5 e NGO 8T,
WhEN 215 W, fikih He 2y 1.67CLAE 3 min/[AJFF 2 min),
ZEMAC B 7K 26 B 222 10% 0 45 T
1.3.3 AR TR LML fe Rk @A DI E
AL

W MIRCHFE i 23 932847 HD A1 MD 403, W 1 iR,
TEREMT B4t R 5 BEHLIDURE, A AC S /K S MM AD 224
SOBE L R MRS R, (R R A AT 2 TH AR
VR, KpFTw. SROMERE. WITRE. %
R . M3 KEER.

F 1 REITEEFRIZ AT BB B
Table 1 Corresponding stages of different drying processes

FHRLZ K BBt
Drying process Moisture content /% Phase
KA Picking =380 I
it 4 F Dew axing process =80 Il
FATHRAL . Predrying 80~50 I
50~30 v
PIRTFH4 Hot air drying "
30~10 Vi
o . 50~30 Vym
T8 Microwave drying
30~10 Vm
W PO T ARFERE “H” M7 2 SRR AT T2 AT

B2,

Note: the letters “H” and “M” in the lower corner of the Roman numerals
represent the hot-air drying process and the microwave drying process,
respectively.

1.3.4 REFRIZMCETTEARLENG R

PR A AE I Tk R rh g i v 5 e Bl %, LUK
FEBE TS Yo bl A 2 4 T 2 oA SR TH TS Y B 1
TRAR
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TEKIGAT R, 2R RE R AR AR R R 5L, 37 C.
220 r/min {HIRE 9% 12 h, KEGKIGFF EVIUE H
FRARTR 3B 2% 1) F2 b B W A0 Uy oA VA o 2 3T PRV 1
FRIEH, AREEREIE 18 h, RABEW. FIEHE AW ACK H
WRERE IR IR E A 2x10° CFU/mL I B - $ &5
1%, K B R ST E Bl 5 MRS R, At
Pie, FE 2 min, 2T FRAE KN T2 IV,
V9 B F A I AL BURE A U SR S 3R TR W T B
A 3 IREH .

1.3.5 A&l sk

MRS S KRN E : KM E)E, T 100 C
M 24T (30 min WRELEN , HREE, HH
MIREI KRR . BRI 3 ASPATRE T, DT
IE I 5 45
TR T S R

AT &

FOAC S SR BRI« R RIS B 77 VA PR
HRRMIARC 2 BT, SRR R R V2 E A 2 b Y
SR 2E MR R R I B A Y SRR 2
REMERESPRER SR, RERHEANSED, X
F SR ER Y LA FEARE 5, 5 S BEAEHURE 5 (1) G D 1
PRt S S o IR & B Mokc 2 pE. . M
1 RCRE g 177 1 5 0 5 DA M RS 26 R i

R AEY BRI SR A P AR 202 A i A A
FEG R A0 5205, KR VRBA PRI K i 6 B 5
B P afn Bt TR G DN 4 00 2 BRI I AR Y
SKH XLD PRI T TR HA0ER; SR XLD R
A MAC PR 36 7757 X T 110 2T g A 28 T 41 1 5
R T30 5L 1 B0 48 LA M AC 46 T i
1.4 HuEALIE

W % TG I BE R ] SPSS 17.0 4T BRI Z 5 2%
M, St HEEM (P<0.05) FHFIH Excel 2016 1EA,
FIH Excel 2016 2L &£k

2 HZRES

2.1 AREFEIZ 3T H4E 8RS
2.1.1 REFRIEATAMATAKEG T

MIFC 2 /K Z4E HD 1 MD # A T 2500 T A 11 B,
JUFTEA, A 80.26%. Wl o M MUAC 25 #4R FLT- 44
AEEE16.0 h, F/KZFHERAINZ) 80%[4% % 51.88%, ik
50%, IIPTECsER CanlEl 1) o #EANIVFIVEYEL, HD M
MD J0 TR ) & K 835 B R B 3A, Fon TR i 22 A
Ko Wy FIVy 25 HE 1.0 F19.0 h, #IAS & KR 5 Ak
3] 30.86%F1 31.45%, FEIUT 30%; VMV 435l FHE 1.5
A1 13.0 h, MUAL &K E 5508 9.87%F1 10.22%, #1lE 10%,
BT RE KR

XF 2 Fp 20N T R s kA B K S A TG
IR B & 7 FE A 1=0.001 2x°—0.061 2x*—1.198 8x-+
80.352, R*=0.999 4; IV, M1V \ LA 5 FE N y=0.001 3x°—
0.066 5x*—1.180 9x+81.549, R*=0.998 2; IV F1'V i EX (1)

EIKFR= x100% (1)

L& J7 RN y=3.344 3x*232.15x’+6037.3x*-69 734x+
301 936, R*=0.994 3 (y NMIFLEKEK, %, x NIFA, h) .
MD T 2T T K 18.5 h, ¥ HD 1 38 h KiE
A%, $m T RK 51.32%.

2 B =1V B mV B w1V BB~V B
% 90 . Stage IIT Stage IV, Stage V,; Stage IV, Stage V,,
2 80P - FEGRAT I
s . Hot air drying (HD)
2o - - BRI
5 10 T . Microwave-hot air drying (MD)
=} .
30
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% 10 .
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i 1)) Time/h

B1 AfFFRILOINEE VR eKE
Fig.1 Moisture content of Lycium barbarum under two drying
processes from stage III to V

2.1.2 IREFBRILHMATET R EG "

BEE T R 3G, MAC 2R bE & R RN
P, (A FM NEREAERKES, WK 2a. 2b
o T BONEERIY B, TR BONBUS ACEE Y B T BB
AL BB 2 R vk 3 EIRY B, HoAd 2 7K R Al
MifCZhE . SRRSO ER. TTMEZE VBT
BEINTR B, 2 Mg B E R g, T BT
TR B, MIAC 2 BE AR R R N 8.75% Al
11.11%, BIEEE FFA (P<0.05) . IVAITVIHREL,
Mifd Z MRS S B4 S TR, H 2 M ioriknin
KRB Wy FV  FIFAT 2 BB 45 2R 2855 1A 15.15%F1
18.46%, ARIXEFENKF, MIVy M Vy 7358 20.90%F1
34.12%, ZERIEEEKT (P<0.05) . THEEEHRE, MD
SEHMIAC ZHERAR R HD (KT 1544 ME DA T
JER AR SBE A A R e B A AL A . IV ROV 1
FAC SBEA 2 2203 T 17.45%1 20.98% , Aik i K F,
MV AV 35008 20.67%F 32.04%, Z2RIEEEKT
(P<0.05) . TREFG, MD SEURBEHARE HD
FEAK T 11.06 AN E 5 . BHBERTR], MR TH T ZE i, H
TR AN M AT 22 B A0 2k R ER B TR BL, MD X #)
AT 22 AT B IS B PR B35 KT HD (P<0.05)

IR, T TRy, W4 < Bl i T
I AN, AFTERTZT, 8RR
SRR A 2R, Rk, BRI N
T T2 S 5 E A Mt R & KR
R RRE. RS, PTRARS, AT ERES
PRSI T, BER R A SRR N, B AR
HAb &Y (EFNRIER) B8 4400 N &R R B
KO TOFREERE, FERCARESIR R M EE R AP, AR
RET MD LEM HD TEX e ik, &5t T2
A IR E TR AT PR AT TR AT, A5 SRR,
ETHEE E MD T2+ HD T2, XS0
FUHCE N T3k R rp 1 98 R Al R, AR 98 48 s B SR
PRFE KIS E] 10%0L Es SRS /KEAE 10%~15%
I, SEhr s N R B E KN 2 T YRk
IKZIEE] 25%LL BB, xRS A, HoKrS5iRE
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BAWEVER. Kk, MD T2 R FHE K 2 Bk B
I 7 RS SRR R B, TS HD 12 KM B AR T
BE A5

B 5 T8 1] B4 0, MDD AT HD 0 T f Mo Ac SR sz
HEA. MHENEEHE TRES, ARELGERE
S,k 2c. 2d FiaRe 2 ANMERFRTE T AT BOS B 2%
ZE 5, U B Ak B AN 23 i RA ACURE B 1 RO D PR 4R
o MRC S S ok B 1 ROREL AR B 1 48 0k 3 B R AR AR AR
BrEr, imH TR, PR E . MR E (T
BrEo , MDA T AR R Z 0N 9.73%
8.01%, BIMEEEEE T (P<0.05) . fEMEATR
RKE L, Ny My 2508 15.57%H 16.45%, VyFVy
9 21.46%F1 20.12%; fEAHEIIHRZE B, Vy MIVy 55
AN 9.08%F1 10.29%, VMV~ 10.56%F1 12.29%.
AT A, ESANHBR 2 R TR T SRR A A AR R

o MDJiii fit /3 % MD Content

5 10r a a a a 40 &
2 9 bb d 135 ,'q'.i)
g gt S o £
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R&= ] 1R
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E E
| £
e 20r 22 2.2 b b i '20“\6‘-%
2 B c ¢ R
Ses dd Ko
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[ Bt Stages
c HENA
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e AFETHERE-TRIZAFABBEREE (P<0.05) , T,

® HDJiii fit /) % HD Content

iR FIR R E R, A B IE R B R
R EETHEN (P<0.05) .

TERNIN T FR AR, B £ R A A A AN A0 AR 1 46
SR AR T AR B A G S SR, R
BASTERNE. Kk, AR RS A5 3 2
R SN 51 6 o S S0 403 2R T 2 I R e AR S o
AR B, TP A R D AR N A A T R A B
150 °C LAk, ANHURIARBTRR A PSR AN AR A X A
AR 2 Fh T EHIEEIRIEL 50 C, A TFRARKT. K
ICHEM, EPA T2 AR, MRS R Bk 3k
A o Al P AT ) B 1 T R A R A i LT D7 ) 452
REFNAMFIRE T RRA YD 3T AH R 8 R LEE,
Pkl T2 E AR R LR E E R, BN SHEA
[FIEE . Ao Tk FR b, MR 453 2% 1 B o ol 2 0 g s TR
PR Rt — S I

o MD#12% MD Lossrate  * HD$1 2% % HD Loss rate

o 50r aa

a a
o 45f b b
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5 30f
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[
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I 111 v
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Note: Different letters mean difference significant between different stages in same drying process at level 0.05, the same below.

B2 At TFRIZTHRSE. S8 BEAQFEIEN R HFREE

Fig.2 Content and loss rate of polysaccharide, total sugar, crude protein and crude fat in Lycium barbarum under two drying processes

2.2 ARFHRIZHAIEEREMEYNREOZME
2.2.1 FREFRI LAk B E MK TN A

TR P 2 A AT A o) o B ) 22 2 i R R R
MRS R MY S s, ER T aRwae. Xt
HEMEORE, BRI H 8igh i R

B gt AR, MoAD B R T YE B BN 10.04x
10" CFU/g. Bl A IR B34 I, B v B2 R Pk s,
Hrh MD TZBEIEER, W 3 fim. MACS Bl ab
HCITBY B, v B T BB 2R R (P<0.01),
Pl 65.24% . BENTIRITBL, BTE B4k 2 %K. MD
(A AN 5 B BB VR B B AR AL 3 0E B B 3 OK R
(P<0.05) , ZETHREAEHR, WHEEECH 0.89x10° CFU/g,
BHIERES IR T 91.26%. HD HIE VA BB R A AL

A, BT H, HD MM EE BECN 1.75%
10* CFU/g, BAIUERE R FFE T 82.25%. TR T 258 )5 »
MD % HD WIRE RIS T 9.01 NE A, R
T P /v DS N P £ 1 ¥ PN B2 N = B9
Jid dets b3, LR TR AN, HLE IV BORT VY BE MD
FIRH R EE R T HD (P<0.05)

M e R 26 1T K W v e R 1.82%10* CFU/g, ANRF
AR H B AR RS, PR TR TS
)5 I B 380 A ARG WU S K P AT BT, A I Ak 388 v 98 %
KA BB AR KR . WIS BB, YR
HEHOHERE. WITREMEWKRE, FEEME
AER,

Ko B & T8 WL 80w W, e R T A
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g Xt AR B B E R, AN B AT 9 7y, EE R
Z e M NFKA A, PO AT TR R RS R
BRI E 2 —® SR aE R . v IR A S
PR AU R, Al AR T 6 2R 1 Al 2
P AR A7 M AC B SRR TR B K T
RETIN B AR 3 FREUR B ST LR OR A 1 R AR A
TR KRR AR 2 S S Je P s, e e, 7 A
JE IR T 20T £ B

i s b B R ARAC TR L2 B EEIATY, S AT
TRl Z AT S BT, i B R R R R AR BB M AT
RERMIEFZ, HREAHKD 5 THEH, s
e T B R AR AT AU Y. ARG A R R, B
LB KRR v BT BRI R WA o IS BRY pH
N 102, JEsEEE, TOKE A E G RBATRED
WA N IGIRYE, KRR SRR R W S BOR
AN R EEAET o AT 0 Mol i A0 BT M AC AR B ORI R
WARE, W LA — BT ARG AT, IFx s A 15 24T
R, R BB AR A RE S -

= 12r
o0 a
= a
2 10}
© o MD
S sl = HD
By
PR
SE o
3
® o
E 4 b b
[=% T c
C
2 ol I l a8 d
g €
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< ol 1 T'I_
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B3 it FRIE THRARGE %L
Fig.3 Aerobic plate count on surface of Lycium barbarum under
two drying processes

2.2.2 ARTFRIZAMbeR® G REHKET O

Mfc i SRR A I KA, Modd T s
LG BB IR A 2 e KT 5 . Rk, B 7 A
KIGFF B RS G, T i i A B2 i o AT R 47 e, A
FLMIAC R B A 5 s o

BRI Z5E HD A MD N, KRR
ENFER, Ho MD MFEIER HD K, Wik 4. Vy 1)
FIAC 2 K AT B A e LB Bk T 65.82%, IV I8
T 47.80%; Vi T 83.16%, Vi T 72.68%.
BATRTEMAREEN 83.21%, BAGRANTHRTLE
e T 12.93 NE . BULATAL, MD X 5 G i #
R KEBCR T HD, B2 RGER KA KT

SERKH, TR TR BA — e MR E
RET o PATHR A AS BE LB 32 BN PRGN, I P
AR E T, |ARSEAEM RS TR,
AN AW R, SERARIE TSR E . kT
S B I HLER BRI S GRS oh, IR B RN, BIAE
FHIR A TRI A, AR A 40 B B R 4T B B 2 1) T8 ol v A7 72
W, fEANMIERE R, SURHE R IENE, MY
[IRE AN B ac e, (F 40 MY shie H I RERS, A%
KERP ., Rk, WA EEE FE . FERER.

R i AR P Som AE O B AR A T IRAR A 1Y
BRI, T R T RCR Bl R TR A B 1R .
A TR ORI SE& . SR, 2 FiAc T8 T2 KR
ROR EASAAAE R BRE, RBEMIRA KR M2 . D
JARA 3 Jimm: S, TR, Mo RSEBUKIE K
A, RGO E R R e RPEM B, T
i T AR AR K, K B, AT A B
BTN S, WUE MR AR T, =, 2
Tt T2 R INAGIR BERUIR,  ToVERIEM A D . SEbR
AR, ARG B S RS e R T H TR
JH B0 A G0 38 IR AR AR e T 18R 28 R el ik 7 1 26 B0t
(AT RACR AR, 6 TR WRCR T U D e o A
RGN T TR R B RE D HEAT T IRZR, AR S
AL T BRI .

25
k= MD
:) o
20
:?) B b « HD
v~
o 15t
[EES
=3 c
|s o}
T 4 c
K3
3 d
Z
0 v v
[ B Stages

B4 ANFRIZTHRAMRGRDXDATAKE
Fig.4 Number of E. coli on surface of Lycium barbarum
inoculated with bacteria under two drying processes

3 & i

AHIF 73 T HOAC B R A B K BRI TR TS
I G5 T4 1250 T RUAC B AR AL R R 1 R 4T T
ELEE T, S8R

D WA T2 TRMARE, TREOHIEZhE. S,
FHA A FIREL AR 17 2 3 S Bl A K A IR AR T kb o 7E )
TEZ PRI BE T I, A RIS TR T2 PR R
FRTFAEGHNRNT IR T Z (P<0.05) , 3 HIFEKT 15.44
A 11.06 ANE 43 s AERHL AR FURURLAG 7 I Bk R 07 T, —
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Effects of microwave-hot air drying process on quality and surface
microorganism quantity of Lycium barbarum

Liu Weidong®, Gu Xin*, Guo Junyu?, Yue Heng', Xu Qiang?, Liu Haicheng®, Mu Song?, Wang He?
(1.8chool of Agriculture, Ningxia University, Yinchuan 750021; China;
2. School of Mechanical Engineering , Ningxia University, Yinchuan 750021; China)

Abstract: In order to study the effect of microwave hot air drying on the quality and microorganism quantity of L. barbarum.
In this paper, the microwave hot air drying method and the traditional hot air drying were used to dry L. barbarum. The main
quality indexes of L. barbarum polysaccharide, total sugar, crude protein, crude fat were determined. The number of
microorganism on the surface of L. barbarum was measured. Hot air drying refers to drying after alkali liquor dewaxing and
hot air drying at a constant temperature of 50 ‘C. Microwave hot-air drying means that the alkali liquor is dewaxed first and
then dried, and the hot-air drying is carried out at a constant temperature of 50 C, and then dried by microwave (Power:
215 W, microwave pulse ratio: 1.67). When the moisture content reaches 80%, 50%, 30% and 10%, the samples were taken to
determine the content of L. barbarum polysaccharide, total sugar, crude protein and crude fat. The total number of bacteria and
Escherichia coli on the surface were determined. Staphylococcus aureus, Salmonella and Shigella were detected. The results
showed that the loss rate of L. barbarum polysaccharide and total sugar was significantly different between microwave hot air
drying and traditional hot air drying (P < 0.05). Compared with the traditional process, the combined drying process reduced
15.44 and 11.06 percentage points, 18.46% and 20.98% respectively. The loss rate of crude protein was 21.46% and 20.12%
respectively, but the difference was not significant. The difference of crude fat loss rate was not significant, 10.56% and
12.29% respectively. In terms of sterilization rate, there was significant difference between the two processes (P < 0.05). The
composite drying process was 91.26% and the traditional drying process was 82.25%. Dewaxing before drying could kill
65.24% of surface microorganisms. After drying, the bactericidal rate of composite drying process was 91.26%, which was
9.01 percentage points higher than that of traditional drying process. E. coli was used as the contaminating bacteria for
artificial pollution test. After the combination of the two processes, the sterilization rate was 83.21%, which was 12.93
percentage points higher than the traditional hot air drying process. Therefore, compared with the traditional hot air drying
process, microwave hot air drying process retains more nutrients of L. barbarum, has better sterilization effect, and is
conducive to the quality and food safety of dried L. barbarum. However, the L. barbarum contaminated by E.coli after
dewaxing could't be completely sterilized by microwave hot air combined drying process and traditional hot air drying process,
so the existing technology needs to be improved or combined with other sterilization methods. The results provide a reference
for the application and improvement of microwave hot air drying in the processing of L. barbarum.

Keywords: drying; quality control; microorganism Lycium barbarum; microwave-hot air drying; hot air drying



