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Vacuum concentration process and antioxidant activity of

pressed walnut green husk juice

KUERBAN Gulimire CHEN Kai WANG Jing LI Yue

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China)

Abstract: [ Objective] To explore the quality change trend of walnut green husk juice during the concentration process. [ Methods] This
paper optimizes the concentration process by the single factor combined with response surface tests, and investigates the effects of
temperature, time and rotation speed on the mass fractions of polyphenols and polysaccharides. The antioxidant activity of walnut green
husk concentrate is detected, and polyphenols in walnut green husk juice are identified and quantitatively analyzed by adopting high
performance liquid chromatography (HPLC). [ Results] The optimal concentration process of walnut green husk juice is the time of 32 min,
temperature of 60 ‘C, and rotation speed of 41 r/min. In these conditions, the mass fractions of polyphenols and polysaccharides are 59.78
and 39.64 mg/g respectively. In vitro antioxidant tests show that the antioxidant activity of walnut green husk concentrate is stronger than
that of walnut green husk liquid, with DPPH free radical scavenging ability (ICs, value of 0.012 mg/g), ABTS free radical scavenging ability
(ICs, value of 0.13 mg/g), and hydroxyl free radical scavenging ability (IC5, value of 0.17 mg/g). Additionally, a total of six phenolic
substances are detected in the walnut green husk liquid and concentrate, among which the mass concentrations of chlorogenic acid and
hydroxybenzoic acid are higher. The mass concentrations of walnut green husk juice are 35.38 and 21.04 mg/L respectively, and those of
concentrate are 63.13 and 36.57 mg/L respectively. The mass concentrations of the two phenolic substances are significantly increased after
the concentration of walnut green husk juice. [ Conclusion] The walnut green husk concentrate obtained by the optimized concentration

process has not only a significant increase in the mass concentrations of polyphenols and polysaccharides, but also stronger antioxidant
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activity, with the significantly increased mass concentration of main phenolic substances.

Keywords: walnut; green husk juice; vacuum concentration; polyphenol; polysaccharide; antioxidant activity
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Figure 2 Effects of concentration temperatures on mass

fractions of polyphenols and polysaccharides

222 WFEX Wy 20T B g R 3T,
Wil 2 R [ 1) 2B 4, 22 13 0 22 8 0 o 43 B0 e B s B AR
A, 35 min B 22 W) RN 22 0 T i 43 8034 K B IR K AE L 43 3
7 61.81,31.14 mg/g; X A [A] 4+ % 40 min B, Z ) fl £
W 5 A B0y T R 47.17,26.27 mglg. P AR
TEAS 7] e 46 7 2O M S T 0T A 109 5 il A 5 v A 28
L& B, A RFEE R B KA R A R A
43 B IR [ 35 3 9 BB, (HL K Isf (8] vk 455 25 5 B0 43 22 T A0
22 Wl R A W A S R I A L B AR . PR e A R [ Dy

701
65r =X .
601 —e—Z ik "
T 55 /./ \
. 50,
B E a5t "
RE 40p
2 |
=E .
2 U0 \
g 25t .\/ .
= 20 o«
15- ®
10 . . . . . .
10 15 20 25 30 35 40
st ]
Time/min
B3 WA S E SRR A R Y

Figure 3 Effects of concentration time on mass fractions

of polyphenols and polysaccharides
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Table 3 Analysis of variance of regression equations
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Figure 5 Response surfaces of effects of various factor interaction on mass fraction of polyphenols
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Figure 6 Response surfaces of effects of various factor interaction on mass fraction of polysaccharides
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Figure 7 Effects of walnut green husk concentrate and
green husk juice on DPPH free radical

scavenging rate
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Table 5 Regression equation analysis of ABTS free radical

scavenging rate
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Figure 9 Effects of walnut green husk concentrate and
green husk juice on hydroxyl free radical

scavenging rate
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Table 6 Regression equation analysis of hydroxyl free radical
scavenging rate
FE EYEp¥ ICso/(mg-g ") R?
Ve Y=1.845Inx+0.007 747 0.250 8 0.955 4
Ck4i Y=1.648Inx+0.157 3 0.172 4 0.940 4
K4 ¥Y=1.1291nx+0.039 97 0.5913 0.981 2

W R LS DU B A A AR AT REVE = T — &
G BRI S A2 o AR Rk T B2 IO v R A T 30 0F Ay B
M2, A Ak B e A o BT A TR . X AT B
TR B b T REAF T B9 A AT HILIR 15 B 28 ) o 7 ok A4
T A P T RE S AR TR AL RO, AR RO A IR L TR R 2R
Rz 2o A K it Sy X R

R BMBERITREGBMEMENRESH

Table 7 Mass fraction of monomer phenolic substances in

walnut green husk juice mg/L
L R WA
SRR 35.38+0.95" 63.13+7.62°
i # R 4.20+0.08° 6.87+1.53¢
ik iz % 8.6640.05° 14.934-2.38°
M 0.29+0.02° 0.50+0.08°
XA LR - 6.87+0.74¢
B TR 21.04-+0.54° 36.57+5.52°

TR SRR A L 2 5 (P<<0.05) .

3 e

VLA B2 0 R JEORE , SR FH 2025 I 45 15 ViR 4 A%
B K 1, 0 B DR 2 0 R ) Yt 3 5% I T A )
BT T B B VR A S 805 1 2 B TE] 32 min VR
60 C . F5 3 41 v/min, 1EX T &M T 28 25 F &5
504 59.78,39.64 mg/g. HLAIATE W B E K
e 45 W T AR T PE L T )R, DPPH M B2 LABTS H i
A A M E BRAE 1 1Y 1Cs, 5 43 %1 4 0.012, 0.130,
0.170 mg/g. WLAM, T 15 vie 45 0 b LG s 6 Fh 3 25
Jo, M e G IR RN R R R R R v v, HL Mk 4 R T . T
o TENVEARZHE T H T T i Bk A R I M T S
B B Bt S AT M AEURIF Z8 AN X A% Bk i B TR B vk A
L M Z B0 ARG EAT T R BT e 2 AT Bk T
J 22 Ty R 22 0 1 A D9 B B A 3 0 B A ) T R A
FI W .
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