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Abstract: Lycium chinense juice is rich in a variety of nutrients and ingredients for health, and concentrated juice is its
important circulation type. In order to explore the effect of concentration methods on the quality characteristics of Lycium
chinense juice, the heating concentration (HC), vacuum concentration (VC), secondary freezing concentration (SFC),
heating-assisted primary freezing concentration (HAPFC), and vacuum-assisted primary freezing concentration (VAPFC)
were applied in the present work, and the color, reducing sugar, sugar fraction, organic acid fraction, total phenols, total
flavonoids, carotenoids, DPPH and FRAP of Lycium chinense juice before and after concentrated were measured. The
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results showed that VC treatment showed better color protection than the other treatment groups, as well as retained higher

reducing sugar in concentrated juice, and less effect on malic acid and tartaric acid degradation. The total phenols and total

flavonoids of Lycium chinense juice concentrated by VC were higher 8.76%~21.40% and 5.41%-~13.77% than other groups,

respectively. The DPPH free radical scavenging capacity and ferric ion reducing capacity of Lycium chinense juice
concentrated by VC owed higher 6.98%~29.77% and 5.97%~26.76% when compared with the other groups, beside lower
carotenoids degradation. Therefore, VC showed the best protection effects on the quality characteristics of Lycium chinense

juice during concentration and it is a suitable way to concentrate Lycium chinense juice.

Key words: Lycium chinense juice; heating concentration; vacuum concentration; freezing concentration; combining

concentration; quality characteristics
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Table 2 Basic ingredients of Lycium chinense juice
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Table 3  Active components and antioxidant capacity of Lycium chinense juice
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B i T HA M 45 AL FRZH . HC 1 HAPFC 4bF
Ja FLBE & B A XA, AL SFC 4R FR 1Y 70.72%~
77.93%(P<0.05)., VC. VAPFC 4bH 5 FLp &35
SFC AHIT, FHZEZIN 5%, X T RS TR 7ESR T
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Table 4 Effect of concentration method on sugar components

W BMi(mg/g) A (mg/g) FLBE(mg/g) FZEHE(mg/g)

vC 30.94+0.55"  38.53+0.32" 2.12+0.03* 3.63+0.03"
HC 32.01+£0.90"  39.50+1.31" 1.5740.08° 3.53+0.11*
VAPFC  31.86+0.63"  39.06+0.67" 2.13+0.05* 3.72+0.06"
HAPFC  31.87+0.78"  39.13+0.61" 1.73+0.06° 3.55+0.16"
SFC 31.69+0.82"  38.66+0.62" 2.22+0.13* 3.70+0.27*

s R HIAS [l /INE 0 7% A [E] b BR2H 20 8] A 45 32 22 5 (P<0.05),
#5. %ol

2.5 RGEH AT A BYIERZE S 520

W s fras, FFPHLs Iy R A B S AT T3
Sl R L T AR L SEIRR L AR R BRI . I
AT EERR I B et = L BRFAMR S A, & 5 b
PR & 1 P A 68.44%~74.17%. 1.20%~2.81%., VC
A FHLZH A AT IR 2 7T R B R . SRR R S A il
JHC Al &b B 2H 0.66%~4.11% F1 4.07%~20.13%( P<
0.05) . HC ACFHHPTAFR . AT & 55l i T 1
fAbFELH 1.13%~8.91% Fll 6.89%~31.57%(P<0.05)
SFC &b AT 2 =5 BEFARR 1917 B 2, b A F2H o)
FHHE T 1.89%~92.86%(P<0.05) . XA RESEH T
BEIAMRTF R AT IVERT T, Sk r—iltze ik . A
Lt HC A1 VC Ab3H, ¥ VR4 20 A5 J< i BRFARR & 5
DAAX gD 25 F, VC BB RAC T A i % 31 R
R S RN /1N, HC AL BRXFHAT 104705 17 BR ANA 7457
TR B B #5/1N, SFC AL FRAT $E i My AT 1 Fh BE F R
FILR BE
2.6 RGEHAMTTHRRE LR R LEPE MRE
=520
2.6.1 Hedi )y X HAC T T IS BT Bs
Y TR I AR AR SR S T R A AT,
5T HEENE . MERIs . ABF RIS, BT AEY R,
HATRS PLEI: 2 5 5 A th 3L6e 1 2 E s,
[FIBsF A] LT 28 SR 8% 10 55 2 M AR P2l anEl 3 fi
78, HC. VC 5 HAPFC. VAPFC. SFC &b 3 #iic
R &R 2 50 B 3 (P<0.05) . VC Fil HC &bl
ZH STy 5 B 3 T H At A B 2H , B8 VCPFC.,

HAPFC %H 57 8.76%~11.85%, %% SFC ZH &5 19.50%~
21.40%(P<0.05). UKl 4 Fr7n, HC. VC 5 HAPFC.
VAPFC. SFC AbHHAHAT 7 5 B P 5 A 7E S 25
25 (P<0.05), VC AbFHRLH SR & i 2 s T H
{AbFRLH, 25T HC 4H 5.41%, =T VCPFC. HAPFC .,
SFC 2H 9.88%~13.77%(P<0.05) ., X FE 2 T7E
BESIREETE, MR TR PY 2SS T R S A U
ESRECLAS S B, S AR S R Y
Jine7 HLR A A TR (95 °C) th & i i 2 1 A AL i
Fad S A IS IS , VD 1 2 o A S A B e PR
TEELZS e 4 B A2 AN 25 -G B 25 SR AN BT EEA T
fRESANIRE, TR T —SedE N TR IS 5T bk,
HFCAE L2 FBE K R PR REC T 2377 A= T8 2 M2t il
B WA TR 55 PR 1 B RO B, $R e T
VC 41100 B R BT & 5. Nhi 2600 g8 KB, 5
FER T TAH B, B TRgs Te it P i A B 4R
FHT 1.33 4%, TEREGWRAEVET, MUACTHIE Lok &
IR T AR, SN ST s, B2 oife £
1.2 1
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Fig.3 Effect of concentration method on total phenols content
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Table 5 Effect of concentration method on organic acid components

Hedii =X B (mg/g) WA R (mg/g) AR (mg/g) R (mg/g) BEHAMR (mg/g)
vC 1.52+0.02° 2.66+0.01° 1.79+0.08" 14.43+0.06° 0.37+0.01°
HC 1.46+0.11° 2.69+0.14° 1.62+0.11% 17.38+1.06° 0.28+0.01°

VAPFC 1.51£0.03" 2.59+0.01% 1.72+0.03* 13.77+0.07 0.53+0.01°
HAPFC 1.52+0.06° 2.6240.07° 1.70£0.10® 16.26+0.51° 0.40+0.01°
SFC 1.48+0.04° 2.47+0.05° 1.49+0.04¢ 13.21£0.41¢ 0.54+0.01°
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PR S AN[EIRAE 7 A RAIAC T SR 37 -

Wy Al R SE AR VR R AU it it B Y, [
{i. T HAPFC. VAPFC. SFC #H 1% 5Ly R i 395 1) 2
Ho ¢, VC AbHERER A M AR B M 4 AT 7T o
2.6.2 Wedr Iy R MIAL T T 2SI S N g 2
BAS N R IE 2 I AEAE T . Y A E b
HAAPUAA . P 8RR TE 1Y BR3P R AR 4
R ANk 6 R, Rk Jr AR )S A AC T
ZEHE NSRRI T RS, X RRE TR AE
H AN AR R P L LS EIEER, A0 4 2IEEH
BN BB, IS N F At b iU
Ko E5RESZMANENAST BT b EREmD,
FACFRA AW ISEA S N R R SR, VC A
HAERRAL A IS T 3 TS, 3R L FOR BT
R - 2R & W T A AL P ZH (P<0.05) ;
HC gl et a1 45058, X208 b 2 S g mi A X 48
7N TR URHR 40 T A5 1A BSOS A AT T AS BT EA 740
P, 23S AT R G R A AR DY, B9 TR R Y
AR ST, I T HAPFC. VAPFC. SFC 4H %% 48
AR RREE, FET RIS T ke da i b ISHA S B & .
Bialik 5504 W98 & 80, SR FH B8 TRk vl AR
AR S ISR DR 25 b, VC AbFEREES
Gy bR R MR A A TR 2 B R 2R

o WA bR AR

Table 6 Effect of concentration method on carotenoids

Wi 73X 2 (mg/100 g) TR E T (mg/100 g) S-HHE k& (mg/100 g)

vC 5.85+0.03" 17.96+0.22° 108.79+0.15°
HC 4.19+0.02° 13.37+0.05" 88.76+0.22°
VAPFC 3.34+0.07° 7.19+0.04° 59.50£0.06°
HAPFC 2.17+0.01¢ 6.75+0.03¢ 47.12+0.17¢
SFC 1.0240.01¢ 4.28+0.04° 23.79+0.13¢
2.7 REGEH AT HRE KRB

2.7.1 #e4n iy gkt - i) DPPH H 37 bR
J15¢0e  DPPH & J&— P 3k THu A b o i3k Jai
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&l 5 fFr 2~ , B HAPFC 5 VAPFC 0] G i 3 22 7
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H B REE R R 1 25 5 B 3 (P<0.05) . VC AbEIZH
DPPH H tH3EiEFREE 1 o 3= T HALAN A, & F
HC #H6.98%,57T-"VCPFC .HAPFC #H18.65%~20.76%,
SFC 4H 29.77%(P<0.05) . #RHE Jiménez-Escrig 550
WFgE &8, JEH % N E 5 DPPH A HILiEREE A
5%, S N Z AR gy T DA SRR RE Y H
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Fig.5 Effect of concentration method on scavenging ability
of DPPH radical
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Fig.6 Effect of concentration method on ferric ion
reducing capacity
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245(B 2%), SFC H—3K(C 25) . BfbFEFR BT RS
ST, SR LA 1~V KoR, 143 4 FhdghR, 4391
ShbME. LYE. FPEERR WA TR T4 36A 9 PSR,
433k DPPH., KRBT, BLER , M85, o MH. f-
BHE N2 B . FRAP. W8 JEUHH; 1 4HAEH 2 Fhds
B, A3 S SRR | BER; TV HA 3 Fhs R, 435
SHAE IS B AE; V A3 3 FiERR, S0 #E
ZEFE . FLBE. BEFARR . IRASIE IR, VC ABFEAY 11,
I HFEFRE ARG, Bl VC ALBRXT 11, I 2HF5FRse
M 52 TEAH G HC AR FRAY 1, IV AIEFR S @i, B
HC b3 5 1, IV 38 bR AH S P58 SFC b B 1)
V HIEFRER AN R, B SFC AbFHE 2520 V 41
HRALAL T, £ B, VC AR BB G LR i)
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Fig.7 Cluster heat map analysis of Lycium chinense juice
after different concentration treatments
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