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Effects of ultrasonic pretreatment on far infrared vacuum drying properties and
quality of Lycium barbarum
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Abstract: Objective To investigate the effect of ultrasonic technology on the far infrared vacuum drying process by using Lycium
barbarum as the test material. Methods The far-infrared vacuum drying test of L. barbarum was performed by ultrasonic technology.
Using the independently developed far-infrared vacuum radiation drying equipment to study the far-infrared vacuum drying
characteristics and quality change law of L. barbarum under different ultrasonic frequency, ultrasonic power and ultrasonic treatment
time; And the Weibull function was used to simulate the drying process dynamically. Results With the increase of ultrasonic
frequency, ultrasonic power and ultrasonic treatment time, the drying time was significantly shortened, and the drying rate was
significantly increased. The Weibull distribution function could better simulate the far-infrared vacuum drying process of L. barbarum
under different ultrasonic treatment conditions (2 = 0.993 9—0.999 2, »2 = 0.000 1—0.000 6), the scale parameter o generally
increased with the increase of ultrasonic frequency, ultrasonic power and ultrasonic processing time, and the shape parameter  was
greater than 1; Compared with far-infrared vacuum dried products, ultrasonic treatment can not only reduce the loss of active
ingredients of L. barbarum, but also shorten its drying time. Among them, the polysaccharides (812.846 mg/g) of the dried products

obtained by the single factor test under the condition of 40 kHz ultrasonic frequency was the highest. When the ultrasonic power was
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80 W, the total flavone content of L. barbarum after drying increased up to 28.69% in the single factor test. When the ultrasonic

frequency was 60 kHz, the total phenol content of the dried L. barbarum products obtained by the single factor test increased by

10.11%. When the ultrasonic treatment time was 25 min, the corresponding DPPH value of dried L. barbarum producta obtained by the

single factor test increased by 14.33%; By comparing the microstructure diagrams under different processing conditions, it was found

that ultrasonic waves can not only increase the number of micropores in the surface of materials, but also reduce the damage to L.

barbarum epidermal cells. Conclusion The application of ultrasonic technology to the far-infrared vacuum drying of L. barbarum

strengthens the heat and mass transfer process inside and improves the quality of L. barbarum dried fruit, which can provide technical

guidance for the development of L. barbarum drying technology.
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Fig. 1 Far-infrared vacuum radiation drying equipment
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Fig. 2 Drying curve (a) and drying rate curve (b) of L. barbarum under different ultrasonic frequencies
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Fig. 3 Drying curve (a) and drying rate curve (b) of L. barbarum under different ultrasonic power conditions
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Fig. 4 Drying curve (a) and drying rate curve (b) of L. barbarum under different sonication time conditions
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Fig. 5 Weibull model validation
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Fig. 6 Variation of polysaccharide in L. barbarum under different ultrasound parameters
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Fig. 7 Variation of betaine in L. barbarum under different ultrasound parameters
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Fig. 8 Variation of total flavonoids in L. barbarum under different ultrasound parameters
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Fig. 9 Variation of total phenol content in L. barbarum under different ultrasound parameters
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3 e

A SEES DIMAC A SREe AR, I B 0 I
AN TR TR, BRIC T AR A A,
oI RISy p GBLE S UD N R B RAR | MERAE B C LSS i)
SR R BB S S A, kL2
KA KR I TR, TG e . X Ui B
V4 76 7 R T AL B R R R T M AT ROz 204 B
W, ANUE R T4 58 T 18], 3R R DA R g

AL A

FIF Weibull 4347 o HOSE B0 A [R] 6 75 Ab 22 2%
PR MRS T AL 2 TR AT IS, SRIFR
EZE 2 HIIX RN 0.993 9~0.999 2, B ZF-J7 Fl 52
FIXTE] Y 0.000 1~0.000 6, JJFZH5E 45 5 i
R B Th 2R R e A A [ A O A 2 R
s . @R T2ASEEHT IR, RKIMiALE
BB ) — B, R W] Weibull BB



¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 25 18 3 202049 A

* 4663 °

LSS0 LN ) Ry )l DSL R S u AR Rl o C S

FEHIK 7 EE AR A LA
AL B P AL B S R T A A AC B IR AR

b, SRR, HmAANEE T REOR P A

Eb, A ARSI, MHZREEE. fK

B . RIS R, A &M DPPH EHIYH K

KIS, FLr B AR 40 kHZzGEE 7S D3 60 W

P AL BN ] 30 min) % E R 2R 6 B A 1 it

KIZHE (812.846 mg/g) fi: /Ml A ZHIIRE

fi S 25 O B A AC T SR BRI S m & B A D ZE 0 80

W GEEFESIZN 40 kHz, 75 4B ] 30 min) %f

o B PR 2 6 A M AC T 1 e PR B SRR S B BT T

28.69%; HFHIAA 60 kHz GEFEDIZE 60 W, #

FERC PRI E] 30 min) X B H A 3K 1056 i 45 M AC il

A EE SRS T 10.11%; A AAERE AN 25

min GEEFARF N 40 kHz. #EFTIZE 60 W) X R

PR 2Rk 56 P 45 A AC T 1 b ) DPPH (4R &1 1

14.33%. I8 W 7 9 AL B4 AR AN BE 4 R e )

TR a], 38R CAEY R B 2 1 E TR

DS M AT ) i D 5
it 3 EE AN [ b B 2% R T A AC 2R R AR TR

Y, R IR E SRR X A AT 2 B A0 M A R,

SRHCPRERE . (R A BRI TR A e BOR A BE A AT,

AL RESG AN AT GAL, 38 B4 A0 I 5 A+ 4

B IE], 93D 5 AT AR A BT 3R R AR M R, S

T AR T, S A TNME

sEYH

(11 ek, 2 #, kG, & RER ORI
MR R BUR BT FE (0] B AR AEAL, 2019, 537(1):
100-104.

[2] HHEZ# [S]. —#E. 2015.

[3] Yang J, Wei Y Q, Ding J B, et al. Research and
application of Lycii Fructus in medicinal field [J]. Chin
Herb Med, 2018, 10(4): 339-352.

[4] Suna S. Effects of hot air, microwave and vacuum drying
on drying characteristics and in vitro bioaccessibility of
medlar fruit leather (Pestil) [J]. Food Sci Biotechnol,
2019, 28(5): 1465-1474.

[5] xME%R, B fik, WELE, & ARG TRLIZE
X M AC b SN R T R E D B RE (7], AR TR 24,
2019, 35(20): 296-302.

[6] ¥ =, % % LGS MRCHZ53R1ERH X T
R O[7]. B SR, 2018, 39(14): 330-334.

(71 £ 8, 3% W, % R % FET Weibull A%
M AC IRipt T M AR S S ], BT R,
2018, 34(1): 141-147.

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Rtk ZESCWN, RENGE, & Mid s B R AU T
PRREPE T (3] AR TAEEEH, 2015, 31(11):
287-293.

RIRLE, EFHY, FEE, & Ml E ST AR
PR ], REERHE RS 54K, 2017, 32(5): 17-22.
TEIL, MgA. B s fsg e gt s
BRI (7] R LB ), 2017, 48(6):
302-311.

0, SIS, REEE, & B TRAERTRINT
OB B (9] R E R AL 2R, 2019, 40(5):
85-90.

FEANEE, A/BK, BAELSS, SE R TIAL N A A
BT T B2 mg (7], Rk LRESR, 2011, 27(3):
351-356.

Mroctl, EE, B i, & @8 A EX b A s
T AT R A K RS2 (0] & s REEE, 2015,
36(8): 74-80.

Mz, W, o B, . Bl U AR AR T
MR R TERARE (7). RO UEER, 2016, 47(2):
228-236.

Jigsan, AueR, AR, 2 HAEE NLA R R
A AN R M K B 7 25 (0], P E Ol K 22
%, 2019, 24(8): 147-156.

ke, JOSH, M, F. AU FEa TR
PR s 15T (7). TR B2y, 2019, 50(18): 4320-4328.
HOH, BkEE, R, % ASFEYCEHIE S Mg
T EARE 7T ETEVE VY R A R AR R PR 5 O 1
YE 7], Tk, 2017, 26(9): 66-74.

REE BRTr, Bedg, % 007 2R Rim b 26t
fif A AT A RE PR AT R SR R [J]. B R, 2018,
39(15): 197-206

X%, IMgE, & T EfbeGE A RN e
AL KT KT R (7] Rk TR,
2018, 34(19): 284-292.

ZR0R, IS, B O, & ¥ MIAEMEa s
FRETZMRA [, VEIRR MBI RS54k HRFL
22, 2020, 48(2): 110-118

EWp), Bt B, 25 3T Weibull 434 B3
HIFIAD B 25 Bk BT FRAR L K sl =5t (0], R
24,2018, 49(22): 5313-5319

2R, AT o i R SRk S R AR S PR
WIEHERTAR [D]. R)1: TE K, 2014

ik 8, ik J5, mbRE, % RFETERITIENT R
FE S O 2 B R PR s (0],
2%k E, 2017, 42(20): 3926-3931.

REE. MR T8RS RO E AR &SR ot [D]
dbat: PEREARE, 2018.

Xz g2, 20805, W b, S )R A - s e S
TR RO SR [T]. Al TR, 2016, 32(10):
277-286.

W e, MUAD A K S TR R M 2T B R AT AT
[D]. dbxt: FERIKE:, 2017.



