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Research Progress on Origin Processing of Lycium barbarum L.

Li Junjiang', Xu Zhiwei', Liu Xiang'e’, Li Jiwen', Bi Yingyan', Lou Dandan’, Du Weifeng’™ (1. Gansu Provincial
Hospital of TCM, Lanzhou 730050, China; 2. Baiyin Integrated Traditional Chinese and Western Medicine
Hospital, Baiyin 730900, China; 3. Zhejiang Chinese Medical University Chinese Medicine Yinpian Co., Ltd.,
Hangzhou 311401, China)

Abstract Objective: To provide theoretical basis for the study on the modernization of Lycium barbarum
L. processing, and to lay a foundation for the development and quality evaluation of new drugs. Methods: By
searching the database, the relevant literature about wax removal and drying technology in the origin processing of
Lycium barbarum L. in recent years were sorted and summarized. Results: The wax removal of Lycium barbarum
L. mainly included Na,CO, dewaxing, alkaline ethyl oleate solution dewaxing and other chemical dewaxing and
ultrasonic dewaxing, grinding dewaxing and other physical dewaxing. Drying of Lycium barbarum L. mainly
included natural drying, hot air drying and other thermal drying, microwave drying, freeze drying and other non-
thermal drying. Through field investigation and literature review, it was found that there were some differences
between the process of wax removal and drying, and the related process parameters lacked a unified standard.

Conclusion: At present, the study on the origin processing of Lycium barbarum L. is more comprehensive. Most
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of the study on the process is the influence on the nutritional composition and quality of dried Lycium barbarum L.

Keywords: Lycium barbarum L.; origin processing; dewaxing technology; drying technology

AL 2 A RHE ) T Z AL Lycium barbarum
LR s, sl M, A, B, n]
WAMITE . SR E, WA BT T .
Mg . Mz EG N HGETE . IR . HIZAH
S BRSBTS s BT R L Rl
MR ARRT, FeaE 2 M RS T4
S, AT X SR WAL P I B A AT AT 7 B
T, BUXHHfC 7R TRRES KT, DA 25 %0 ai oy
TR, INEILNEOK R, PRIERR TR A
K B 255 i

PRI, ST 0 TR ik BRI T A
KL, TSRS ZE B, 5= T,
JE MRS TS AT N T AR RS T
W, EHEIASCHE, MDA TR . T+
PRSP HUIN T TP AH OGS HEA T353R, LA 4
FEF = i T — A o R e S R, R
k. RGACKHIACS TP Hn T T 2 4R A
1

R BR AT T R Y B K R M R AR
R CE W AR R AR SR L K
CORA, Wb T TR B, Ml PR SR B
JEEEHR0.1 mmPy I 5T, ARk MR, X HERRCRE
WA AR, b T 4Rk TR R E I EReR, A
AR T RO MRS BRI TR, vk R
FEAb A PR RN BRI A
1.1

2 B 0 2 i P I 0 700 A5 b 2 R 3 i A A
SR FA )N 2, A )2 A A BRI
Oy FHER PR HERR s TR, SCika
FERIM, HRTHAL T ABRES 7 3 224 FENa,CO, 5%
Smg B e R B AR A BRI, A BRI A bR
BERICR . XA b S PR sE e . BRI AR
M) B S 58 B S A B 22 5
1.1.1 Na,CO,RE5

Na,CO & —FhA 5 bR IS, A8, LA
—E R B (A Na, CO I MR e B A AT B R, AT i
EPETEH AR, AR R S
TIrAEIRINN, Lh— 8 W Na,CO IR A R bR 0

\bﬁ Eﬂ

zhgysh

FIAb A AL FEEARL , ASCAT LA 0 DTt ]
[ B X} A A H ) 45 28 27 B0 18 A S T 32 1
Tt ZhaoFERYBFFTIESE, i FHNa,CO X FAC UE
5 TR B AT U D M B [ (22 9%0~28 %, [R]ERH A
FOF AR . BRI S N RS RYA T
Fo RIMEECIIE AL, ZNa,CO R BALH A
T, HPASERE R RSO S I, H
BB Bl RS A ETE, X ATRE SR &
PF &AL BHIR, FEOLARTRTEA
5%, BMEHINa,CONEMBRIERIA R T B0, Bl
FUS Y R R BFSE [RIBTIERA , 28R
WEERIS AAL T, AR AR AR, X
FEIATRME B S (0 R I A . T
WA FE R IR F 5 LA 1.1% Na,CO, M
0.6%F T RAE30 CAAMF FIARHL10 min, 50 °C
R 42 bis, AL KRR R 12.41%,
AH LEARZE A S T R 3 5 42% ,  HAR B S R fd
TP a2 MR SIS R R E ST
AL B AL, BREEFINa,CO 54
CRIFFERE A, FFyamms A, dhme]
DA b B 5 A AL T 1 B 22 (H 5 011,09, 1 2 Ak
R it SR

UEAh, REZSECIAN, HENa,CO TR
AV AR AT S S T )2 rP AR G D e 2k
EW, &AL W e . W )RR, O
TE K A3 HE B TE 2 0 s AR AL SRS P K 4
Heds . i TR a] s l PRI B ) A R 7
TR TR BRI, HNa,COya—EFEREE
S AT B R, SO U T4
i, Na,COL ¥ T 5T i /3 B0 H 2% o XA A4 45
MIRIFIE IR B, AT PSR, 2B m] R K
HZRTH65.24% I TLE W)

FIRBFFERW, Na,COL55 55 5RZE BRI 2 H Aif
Rz . VM EE R . SERIE D —2
| IS W g A SIS S = R SR A E 1 e
BrRuss, 2L T R AN R bR
AR Y, Sm HAMNI S D, I, PANa,CO,
S BRI MR TP TR A RFRA . 80

IS P &) b



328

2024 3 38 3

LR
1.1.2 EBIERES )

B PE IR Z B W ( Alkaline Ethyl Oleate,
AEEO) 22—z Tk . 208 BEREER
PRmETA], AT KRG R R BT, i TR K
SPERH IR, — B R AR TR B 57
By i AU A ARRE . SR AEEOLE B AL T
fE SR I, ADBRARIRRA SRR )
SR TR R AR, 3T AR 5 IR R T2
PR, SNRE AL 2, MR AT
X HE, ZAEEOALBEAGHE S 7E T8 5 ] gk
RIS, X T e TS AR S 45 65K L i)
BRA; KEHEAEEOLLTE, 5 S3+R b g
FiR & B L THE FREEaE, rTRe Sl TR
B 20 R A e 0 L R R R E R R
s eAh, KAFEJAEEOANBEIA 5 T E0RE i 3R B2 41
MO R B BERBE IR, 3 B o B2 7K 5 T i 4 )
LR,

A KB, IE COBE X R T SR
R AR B I T2 B SRR, T
5 5 TR TR S 2L e e Rk, KL
I 4t 22 2R VS R ISR SR R/ AN A I kL,
TR i N R K A Al I o T R B . FIR A
GO A AL T R A SR B H MR (60% ) ik
BB, FRER, BB TR
TR A WP, TRATE R HE . S
FATEARE Sy 3EE,

T 7K S 28 2o 1 R K K 2B 2 F AR S — el
IR K, B B SR (pHAE N
7.0~ 13.8) FIRJEEES), X AR, LF, H
ANERWYIT, MRS R, A KB EA B
I v AL i SR 2 T T ORI VR, AR L AR 4
Na,CO il . REH, o Kb BLELA i T #RE y
i, FRFW G, DA IO R . AR
UREE SIS EPSY; & o= o3 2 W
pHIETA 2115, JF456 1% IR AL 3 min, 7]
A R AR L K A PR R A AR B A AN I
1.2

PIBRRR I, JE1R i YTk R AR A
(£ TN T, B SR S R A T 23 A1 i ot
J2, AR N ERK S35 THERR, e T4

V@ORTR Y i ARVACEUTICAL A

T L P 0 38 I s o A 4 e 7 R . RS B
L RURES FIRBRIE
1.2.1  EFABRES

# A (Ultrasonic, US) ACFRVE A SN T3
FEE AR B 5K, A=A 23 A B LB
AR PR R S R AL A5, B AN fLER,
IR ERS R A,

NIZEHET 200 W R3S C&M4F, M
FHAL FEHIAC FEER20 ming S5 WK, 127X H)
el R 2 T U 2 A s R, LA R A
FE P TAL FRZE A L AR TR AR n] R B R T T A
R, TR, R BRI E K,

PERHEIR, LLI0%AEYIH . 1% NaOH ., 4%
2. Na,COHI4 T £ 100 (g« mL™") BRiE v
W, RMHAD TR min/5, T SRR HR
HNRIE AR, (RN TR B B2~3 o m&E
B, JPREER K HESE, SETHRITRCR B2
A 1 min, FIfHGESLAN R £ 2 24 BE
W] A dul 2 1 R SR I 7R X A A B SRR R
S JE I
1.2.2 WFERRE

RussoZ&"5z FHRb 4L ( 23.6 W m ) BE, L
10 v+ min B3 EE AT FEEF 10 min, A0S
MRS KA BRI 4 53 ~ 41, 4
peoie w C i ST 0 G L R L T e Sl L Y Py
Y& AR B 2950% , dE il i T TR A e
{RJRZF A FIREZ) 51 R i 7t
1.2.3 AREETIRBRES

Zhou % POVE S5 TR £ R M AT e SR
PTALRE, 2815, 30, 45, 60 sTRALFH G AL b B
R BRI R BV A s BRE 25 SRIE 3R], TiAb
P — 7 B [B) P 240 S ] 509, 3w TR KR
7% ~16%, IR AE 18% ~27%. (B HRETR %51
HARTER S AT S, BRI T
Hihn A F rp R AU
2

Al R L K SRR, R
WEZEPTWE ., RIGERHZE, AT,
W= m5Ar . BTG ST R M
T T A PR UE 24 04 5 B A S R 22—
HET, & TR =2 ) T e AT

zhgysh



2024 3 38 3

329

PR
2.1

P, SRR B R B B 2 f K
PR HT S, XTarh HEE Y RME 1 A
LA TR B0 BT, DL i L e e
i A VR T 0 B T BAREEE . AR
T BT R TRAE
211 AT

AR I 1K L K o B AR 2 R — R e K
-, DIRBEERR SR A ) 22 A, SR EET
NIl Rk Z —; Ko
AR s, RFRARN, FRREME RS . 6k
A7 BAB AR

SEHL R K B, 254N AR AT T SRR
Joi, YIS, EPEDG R BEAE, SRIErS A
R, BRI HIN TR . (H)E AR T 22 KR
SO, AR LRRAC, il e, TR
4, TR BRI s A KRB AR Tl A=
77, ASRIET R AR DB — IR AR R C AR I 5
PRAGES, MRGALI S TR AR A EAR LT
RIS A5
2.1.2 HNRFHE

e O R S R S S K AL S A7 N
SR, SRRy, TR R Hk
HAYRERE BT BENT, FLHABLHASFE
HAE FPLEAR X 25,

A 2 W AEPN Ry, AR SR AT T IS R
[ I oo & N =l D [ T (B G = 8 e s A
M+ HRAEE . . S Ban P HER
MURFE S0 CTFET0 CHF, T 8] 45k 2= 5Ok
1735 HJZ70 Chaatbtte 1R 44 2= C/B. S
AETEYE, BPHFERL I, ML R TR K
YR BIMARE LS S, TR AT R R A
e, e IS AT U G AR

PTG B AR TR . 24, FLRBIR
MRS F 2RO A TE T, RS TS e A
B2, AR, SRS RETRRE, 5l
TR TR . AR EOKEE SR
K2 BEERREHARMAT . &R, BEREfIEY
R, R AN TRCR, SRESE A8 in TR [R]
FEARBERE BT LA T AR AR L 254 FAUA
FRRAE R R AR R =, B AT

zhgysh

T A & TR fRHT 2
2.1.3 IR

FRIE T FE 18 Bh 2% PAAE PR 208 LUK T8
ARG IR PIR IR A TR, FEhlREE
kAR S BRI R R R R,
I RGUREA SE ) Tt RS,
PSRRI, BRTHRF R,

AR, MR T T B R AL S AR
HARMTEHGER D fEA =Lk, W FRE
FRHGRERA TRREAR . SATE ST R T 22 H K
FH B AR AR AN 25 SR A ML 2H 1 1 78 R BE -
SRR IMES TR S, oeRm . i Bk
ARG TS0 kel fARL T, BOR B — IR T
AT AE2.9 kW « h, H TR SRS . F
FARIACLF BT KB, Zhao 35T A H B
PRTIERG, SRR B S, 29%
RGET MR T AL Bl . B MR R
Ml X BV bR W A e, A AR TR
19%,

SCHRPURAE, A T R G0 T T G b s
ik, BERESITE, AR IREIRIEAE,
AR T ORI T b T8 Kt m
Tk AR TR B Y it e
B LA B A ) IR BEAE P ) SO TR A
ekt
2.2

AT M, SRR AR IO AN BRI Bl a] 3t
WIS, SR T B — 2o, %
ARG T . R TR
2.2.1 T

O T R PR T e B PR L T i R B
AR B e B T ™ it ol B A AR AT, ORI B
ffr L 2 AN T AU T R HE e I e A L
PR NFOR TE R IR, Sl IR, i
b 5 3R ) A PR A B oK 4y, SEISE I
BT BRI, Sk AT I S D R M
B R A A

TR RR, MR —F X FAE G TR AR
BRI T A2, Sk TR B AL TR R
N, R RRI R T T8O . bRk 5 ST 45
WL, —E 0T, M ARET, G HEm
TAAL RN A, A SR, X4 s

IS P &) b



330

2024 3 38 3

Sy I VATI R @ g R 1ot K TR - Ry 1 ¢ R S E
2, HREE TR TIR . s . BT
FRBFRMEE, 56 Z0REEA, 537
TR AR T . B EET0 kPa, DR &
Fe1 s 14400 F 44300 ghfc FiEg

B 2 e TR AR SR AR, AR A
BN R B0 5 SO T B AN 34 5) 1) H
Y1, Gy BCO R RS R AR s i DRt K
SR TR S K, SEO=MME N,
ok, H ST DR O TR A oA T4,
REGEA L, FFRAMSCYR T8 18]
B, 32 G koo =X, BB B b = T4k
R AT AL, B R RS A HA e T
F 7, K AR TR IR R R T & AR
ALK,

2.2.2 BT

VO UR T MR 2 11 0 PRl e Ok 1) — ol 2
ERBK DT, R VK TR, 7 s
T, HOUREYE K AN gt b 72 B
HFHHERZER, SRR TR R TR T

A A TR vs, R TR LA T
AR F BRI | B SRS D e K BR
HORER , PR AR TR R LR, B IR
SYTRRAT LA, 18 T IR TR, Yk
LRHTIG, PR R . BT, Ko
w5, 5T, B,

VER BT AT R, R TR AR
DA B 4 5 AT DL S i AR R A T R
SMIERS . 2o T R, Ml P
BURTIG, OB R, R
B AR R B SRR S A, MIfC . Vi
TEYER S A . A, R T R
FKALJE T T A Z AR,

ZELAAL, BRI TR, ML Tl
P & R BRI o AL kRl B Pk
6, . MRS T EER A TR TR S et —
SEFRRE DA T IV S AR, (Rl
AR R SRR SRS, TR TR
AR L R RERE AR DA PR A A A A Tolk
E—A4E . Bk, REEZ . BArR RN B
REFERT R R TR, R R TR B AR AER
PTG R S5 T AR T T & R ) G

V@ORTR Y i ARVACEUTICAL A

2.2.3 HAhIE AR

h TR R AT T AIRERE, MOk
22 1) B T AR BT B AR A AL T T R iz
Ho Bk as THEOR, FYEAE TR 2
B, K78 R AR, PrRHEAR AR R AR
T RRAR, 7RSS RIS DARUE ;. ARSI, Bk
RS TRFERE, TS TR AT . SRS R
MK R AN AR N AR 2 BT
R THREAR,, B2 A A, oM T T
R SRR RS YRy A LA . AHOC
FFE IR, 925 TrRfe iR, BEosimardht
PEFERT ORI, (BB TR IREE L B
TR RE CRUE 7™ & i L T AR T S AL T4 5
B2 W= TN R R 5 NS i VA3 11 e 0
) — Pl BRI TR AR, B T e . #ERE
I, XHARL G S B/ INGE R AT A A
FARMZAAE RH, Ik T AL 7= Ml 9 v Jo
K, RHIN TR A L

3
VB — MR g 25 2w T 25 4%, Al 1~ 14
HAERMEFRIY . MRFAZ5 R, ORIz 3]

AR50 B 2 U AN B2 7 PR A 0T i G . (H, 2 FR
T H S HREASARE, AT E AL T
INTIRBEATICAE . s BT, R s Tk
BRAHIAC Tl R i S A

FATSC A AL 7= Hin T AR5 2 46 b T8 il
G, HUAMSER TR . B RS B SR
IR R EEIFTETT ), 7 HU I T A R
BN EER I W S N B T STER Sl (T D RS
HAFIRINAN LN, REEINERA —ZR IR
ST, FERIBUHR R R 3 T B S A TR AL 2
DRI EBR s — e PR BRI Z9MIAC T4, rTo ™
MBI T TR SR B B 5B

He AN, AR S v B I PR 8 )iz B R 2
B, A SRR T N RS 258 2GR 22 5
TR R s DR KRGS TR R AR
B, MEBEPTEH, WA RN, B
Z BRI

g5 LT, AC N T A IS — B TR Y
WFSE N AR R T I XA 23 2
RN A B SRS T 0 L B R A DT T, R
BFSE 7 Hun TR e A RS 725580 . AR R R AR

zhgysh



2024 3 38 3

331

oy K LA,

— R E T MU TR A M AC 524

PRAIME R HLEE o

(1]

2]

[5]

(6]

(7]

(8]

91

[10]

[11]

[12]

TioEH, B, Rk, S5 OR[E AL BT SO HAL T
LLLAMT AR AL SR TR D]. P2, 2020, 51
(16) : 5-8

REH, P, TIRIE, 55w RMACER RS A
FKEEHFLLCERTARNA A ET]. £ 5 % Tl
2020, 46 (10) : 14-18.

Lhappe, SRR, ROEE, AF. ORI SR AL TR
THOULSS 14 5 B FR LA X HL A BT[] A= i 1., 2022
(9) : 72-74,78.

Zhao DD, Wei J, Hao JX, et al. Effect of Sodium Carbonate
Solution Pretreatment on Drying Kinetics, Antioxidant
Capacity Changes, and Final Quality of Wolfberry (Lycium
barbarum L.) during Drying[J]. Lebensmittel-Wissenschalft
und-Technologie, 2019, 99 (3) : 254-261.

Ni JB, Ding CJ, Zhang YM, et al. Impact of Different
Pretreatment Methods on Drying Characteristics and
Microstructure of Goji Berry under Electrohydrodynamic
(EHD) Drying Process[J]. Innovative Food Science
&Emerging Technologies, 2020, 61: 102318.

RINHE, FARE, T, S ORFETRITER R
T2 ZRBI IR W5 S AR Hh
24, 2022, 53 (7) : 2125-2136.

N, R, R, AR BB BOK IS (R
R ETEIFIEN]. BB S TR A, 2021, 42 (2) -
73-78.

ERER, AESCF, REATAR, S ma R iE o A AL Je e
P T4 0 T2 R X i B 52, B TR
2022, 43 (19) : 246-255.

, BRROT, Healg, AF. Ty BRI AL BT

ﬁ*ﬂﬁjﬂsﬁ%r&%ﬂnuﬁﬂ ). A EEE, 2018,
39 (15) : 197-206.

XA, BUR, SBHEE, 4. BOAURS TR T2

Xof MR it S5 AR T G2 0 B S ], ARl T AR 24

2019, 35 (20) : 296-302.

XIRE, FEPRTL, HEMESC A FAb Iy 2O 204 #

AT 1B 5 A8 it SRR P B B SR TR PR RS2 ). £
aiFsE 5%, 2020, 41 (24) @ 124-130.

FEIRFL, AETBR, Begk, S BRikimRR - Ak

zhgysh

[13] f&(n, WG, B2, T EAMACR RO

HXF AL PG TR 0 e ). B SR T,
2023, 49 (5) : 230-236.

OB
IS BT AR, PEALAE Y SRR, 2022, 42 (4) .

0589-0599.

[14] Dermesonlouoglou E, Chalkia A, Taoukis P. Application of

[15] WifRZE, 5KE, Z5RUA,

Osmotic Dehydration to Improve the Quality of Dried Goji
Berry[]]. Journal of Food Engineering, 2018, 232: 36-
43.

S UL KA BHARACS fef SR A
AR LU TR (D). BBl , 2023 (9) & 157

[16] Sun YN, Zhang M, Mujumdar A. Berry Drying: Mechanism,

Pretreatment, Drying Technology, Nutrient Preservation,
and Mathematical Models[J]. Food Engineering Reviews,
2019, 11 (2) : 61-77.

[17] Ni JB, Ding CJ, Zhang YM, et al. Influence of Ulirasonic

(18]

[19]

[20]

Pretreatment on Electrohydrodynamic Drying Process
of Goji Berry[J]. Journal of Food Processing and
Preservation, 2020, 44 (8) : el14600.

22, R B ARG R B I BT S ]. B T
Ak, 2018, 39 (12) : 201-203.

Russo P, Adiletta G, Di Matteo M, et al. The Effect of
Abrasive Pretreatment on the Drying Kinetics and Phenolic
Compounds in Goji Berries (Lycium barbarum 1..)[]].
Journal of Food Processing and Preservation, 2020, 44
(12) : el4933.

Zhou YH, Vidyarthi SK, Zhong CS, et al. Cold Plasma
Enhances Drying and Color, Rehydration Ratio and
Polyphenols of Wolfberry via Microstructure and
Ultrastructure Alteration[J]. Lwt—Food Science and

Technology, 2020, 134: 110173.

[21] Chaijan M, Panpipat W, Nisoa M. Chemical Deterioration

[22] Tk, R0

and Discoloration of Semi—dried Tilapia Processed by Sun
Drying and Microwave Drying[J]. Drying Technology,
2017, 35 (5) : 642-649.
. e, 4%
A TR 5T A,

L IR IR E AL TR T
2018, 39 (19) : 74-79.

[23] Onwude DI, Hashim N, Chen G. Recent Advances of Novel

[24

Thermal Combined Hot Air Drying of Agricultural Crops[J].
Trends in Food Science & Technology, 2016, 57: 132-
145.

| g, (iR, 7T,

EIYCIEWEES P & b

SN CIFAVAR e 0y



332

2024 3 38 3

FORC TR PE R SE I, £ 5 AR Tolk, 2017, 43
(1) : 130-134.

[25] Batu HS, Kadakal C. Drying Characteristics and Degradation
Kinetics in Some Parameters of Goji Berry (Lycium
barbarum 1..) Fruit During Hot Air Drying[J]. Ttalian
Journal of Food Science, 2021, 33 (1) : 16-28.

[26] BAPHE, BRA, AR, SF. ARCHX TR R S T2
BRI 2 BT R AR, 2018, 18 (3) -
114-124.

[27] TS, e, RER, 55 RERXTREARR N
FIBFGEHEIEN). A BHE 5545, 2013 (8) @ 14-16.

(28] #EfEfE, HE77BK, B, S5 ASFIHA 3y AR
MR B AL AR AL S TR R B R (). B R R
2023, 44 (7) . 81-88.

[29] Azam SMR, Zhang M, Law CL, et al. Effects of Drying
Methods on Quality Attributes of Peach (Prunus Persica)
Leather[J]. Drying Technology, 2019, 37 (3) : 341-
351.

[30] AE)7BR, XUZ=8, XISCH, 4% B AR AR KT
BRBEIY K it T, BBk, 2016, 37 (23) -
13-19.

[31] Sarkar J, Bhattacharyya S, Gopal MR. Transecritical CO,
Heat Pump Dryer: Part 1. Mathematical Model and
Simulation[J]. Drying Technology, 2006, 24 (12) .
1583-1591.

[32] WkTizs, falfh, skitbid, 4% KFHAE-2 TR
B TRRG BT TR R SE R[], BT RETR
J&, 2018, 6 (2) : 83-99.

(331 BSHF, AR, AR, IR TRERGRITS
REFAIS]. Al HLIREAR,, 2016, 47: 359-365, 373.

[34] RECE, BRAFT, i, S5 TR siiRat BT
SERAC TR PR R BTSR[], B AR, 2018,
39 (15) : 197-206.

[35] Chandrasekaran S, Ramanathan S, Basak T. Microwave Food
Processing—A Review[]]. Food Research International,
2013, 52 (1) : 243-261.

[36] Zhang M, Tang J, Mujumdar A, et al. Trends in Microwave—
related Drying of Fruits and Vegetables[J]. Trends in Food

V@O i ARV ACEUTCAL AT

Science & Technology, 2006, 17 (10) : 524-534.

[37] Ehbkaim, HERS, ZEMAEE, AR MACAO R BRI SO
Xtn B AL AT, ARBLALATSE, 2015, 37 (5) @ 208-
211.

[38] X%, BtH, KB, 5. BORIECH PO 4SS5 1w
B AL A T TR 200 B S R T,
2019, 45 (15) : 127-135.

[30] FHY, H, 2R, % IT Weibull 531 A ALK
P B O . B SR, 2018, 34

(1) : 141-147.

[40] Berk Z. Freeze Drying (lyophilization) and Freeze
Concentration[J]. Food Process Engineering and Techno—
logy, 2018, 2: 567-581.

[41] Liu Y, Zhang ZY, Hu LD. High Efficient Freeze—drying
Technology in Food Industry[J]. Critical Reviews in Food
Science and Nutrition, 2022, 62 (12) : 3370-3388.

[42] Duan X, Liu W, Ren GY, et al. Comparative Study on the
Effects and Efficiencies of Three Sublimation Drying
Methods for Mushrooms|[J]. International Journal of
Agricultural and Biological Engineering, 2015, 8

(1) :91-97.

[43] ZF5i, JHBEHI. MIAC TV VR T AR RIEA AR A i it LA
0] ZRA R, 2010, 38 (26) & 14779-14780.

[44] Donno D, Mellano MG, Raimondo E, et al. Influence of
Applied Drying Methods on Phytochemical Composition
in Fresh and Dried Goji Fruits by HPLC Fingerprint[J].
European Food Research and Technology, 2016, 242

(11) : 1961 -1974.

[45] Xie L, Mujumdar AS, Zhang Q, et al. Pulsed Vacuum
Drying of Wolfberry: Effects of Infrared Radiation Heating
and Electronic Panel Contact Heating Methods on Drying
Kinetics, Color Profile, and Volatile Compounds[J]. Drying
Technology, 2017, 35 (11) : 1312 -1326.

[46] BXENEH, TFHPF, 2R, S5 MfdH A a4
P Bt ] REBHR A4l 2017, 32 (5) -
17-22.

(Bckm B 20231190 %% AmWK)

zhgysh



