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Effects of cold plasma pretreatment on drying characteristics

and quality of goji berries

WANG Qinghui' NIU Xiaoxiao® LIU Jia' CUI Kuanbo' YANG Zhonggiang' XIAO Hongwei’

(1. Agricultural Equipment Institute, Xinjiang Academy of Agricultural Sciences, Urumqi, Xinjiang 830091, China;
2. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: [Objective] To explore the effects of different cold plasma pretreatment conditions on the drying characteristics and quality of
goji berries and determine the optimal working parameters. [ Methods] Fresh goji berries are pretreated with cold plasma under different
conveying speeds (0.5, 1.0, 1.5, 20 and 2.5 m/min). The drying time, polysaccharides, total flavonoids, total phenols, 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging capacity, color, and rehydration ratio are compared among different pretreatment groups. [ Results] The
cold plasma pretreatment improves the drying speed and shortens the drying time. The goji berries pretreated with cold plasma at the
conveying speed of 1.5 m/min have the highest polysaccharides, total flavonoids, total phenols, and DPPH scavenging capacity, which are
(103.18+0.84) mg/g, (5.35+0.04) mg/g, (10.46+007) mg GAE/g, and (43.2740.31)%, respectively, after drying. Moreover, the dried goji
berries exhibit the closest color to fresh samples and the highest rehydration ratio. [ Conelusion] Cold plasma pretreatment can not only
effectively shorten the drying time but also improve the drying quality of goji berries.

Keywords: goji berry; cold plasma; pretreatment; drying; quality
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Figure 1 Cold plasma pretreatment equipment
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Figure 2 Effects of different processing speeds on drying characteristics and drying time of goji berries

2 18] 76 5 10 I 00 )2 2 BB PN BB K Ar RS G R E R
T AL HE S e M AT SR R A R, PR AR 2R
0L B, K o A 2 200 B 1 38 A £ PN R K 43
TR AR, 4 ST 1 B IA] ol AU 0 Ak 30 55 B 2 1 n v
A5 B F TOUAL SRR [V, 5 SO A 20N PO BE B3 I RN 45 K A L BHL
Y & S > 11 e o 32 1] IRl O LR AR~ & 2
DL R SE R TR o A3 B T 28R S50, 1D 5E M
T4 S B A B R A A S T R R IR
2.1.2  FTF Weibull 4315 BB £ 43 A F) ] Weibull 43157 b8
BB AT T L SR R L. e RBU(R) R
Weibull 4315 bR £ G B2 B2, HAE 2 0.990 1~0.997 4, Tl K
T8 () 2 36 7R 92 o WL I AW 55 2365 #1 0BT {81 22 18] 119 i 5
B AR 9 1.87 X 10 *~4.31X 10 *, BE BRI & R SR B -, o]
VLA Weibull 7345 o ZOBEHLARAC 1 T 5 72 o
RS (o) FoR T AR 0 R0 8, HE LA T
J i B2 52 B 63% T I [T o B 5 I8 5 1F kR
B TR R A SC. R TATA, AR
0.5 m/s AN E] 2.5 m/s W], o {E 5T 1 1 285.24 min [ AL 5]
1 134.02 min, F T E %) 1 360.81 min, | A &8 A S
TR BRI o (% T AR AL B AY , U o 5 TAL 7 4% 14 4

F1 Weibull 3 R BRIMER KK ERT #HEH
Table 1 Weibull model simulation result of the drying of
goji berries and effective moisture diffusion
coefficients
21 5 a/min s R’ P Dy/(m*+s™ ")
CPO 1587.68 121 0.9901 431xX10 % 2.06x10 "
CP0.5 128524 0.63 09912 3.05X10 * 254x10 "
CP1.0 128527 0.65 0.9938 327x10 * 258x10 "
CP1.5 113402 074 09974 1.87x10 * 288x10 "
CP2.0 1209.65 081 09927 2.57x10 * 270x10 "
CP2.5 1360.81 0.87 0.9956 3.18x10 * 240x10 "

Koo afHM/N, TR AR , A 25 B 7 WAL BEAT B T 46 S
HAe T[] 32 5 TRt s 5 IR 2 i Rk — 2

TR S B (B) — i 5 W Ak T i 3k B2 4 7K 43 T B ML
Ko B URIAL RN E A ML T 5, 2 Eh
121, # Al 78 T 8 i 09 7 76 28 3 B B, Y Ak R i
0.5 m/s 4 JM %) 2.5 m/s B, 2 {728 1k 4 3y - Ak 3 38 BE i
0.5 m/s M F] 1.0 m/s i, B4 0.63~0.65, 1] 24 4b 3 2 BiF
i 1.0 m/s AN E 2.5 m/s i, A 1B 0.65~0.87, — I =
VA S TRUAL B2 F T A AT 2 TET A BT, PR T b e A
B s B A B A 2 3 AT B B Tk IR N 45 K BT AT B
Wi T4 SA R FE TR AR o MR N B A s R A
WA AR AR T S A 2R AR Ak EE R p A Ak 22 B AR
JIN S U EA S TUAL 6 ) R HIR 3 2 B0 e s kT R o

4 5 Wi s e /N
2.1.3 ML D BIIT 3 I Weibull 43 76 o8 50T 8 D,y
AN BZ T gk R 0 BRI, P AR G b A A T e R oh g AR K
O 3F B R A PP L R A B A& 1E TR MIAD B Do I
F 1, D LTI 2.06X 10 1°~2.88X 10 '° m¥s, 5k
AR FRAR LY, v A5 B o TAL B A AS T4 R R Y D B
o, Hoif CP1LS 19 D F B, R WZAL HLR K 43 iE 75
IR Bl 3 5 K ARG T BORCR TE UL 45 1 5 MAS TR R
48 LA T EAIE

22 AIEBEEIXMC SRR
221 XFEREREN MR BRI S RR A,
%3(113.27+211) mg/g, T8 5 20 & i W BRI (P<
0.05) o X ] HgJE PR g e i 23 ff 22 W v 1 B T BRI Y, 4y
ﬁ%ﬁ&id\ﬁ?ﬁ*ﬁiﬁ%ﬁ%‘ﬁ%ué%ﬁ%ﬁ&ﬁwﬁ?&
Az ERLAE TR, A B PR S, S OB 2808 i Ak

TR A R v I A 6 2R PN K O Y 28 R, A S K
Z WA T RERE K ST R B R WEIR M AR . 5 CPOA L,

VA A5 T Tk AT DL /> 22 B R 3 EE , o CP LS M AT P
LA B o, (103.18420.84) mg/g, o CPO 45 55 T



F&M | Vol.41, No.9

F2 ABEFEENMICTFEEFRESRFERDPPHERE
BE ST EY R’
Table 2 Effect of processing speed on the nutrients and

DPPH scavenging capacity of dried goji berries
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Table 3  Effects of processing speed on the color changes and rehydration rate of goji berries

21 51 L a’ b AE ZKE
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