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Effect of Different Natural Additives on the Quality
of De-sgared Freeze-dried Jujube Powder

LIU Zhanxia', JIA Wenting', YANG Hui'*", WU Hongbin"*

(1.Institute of Agricultural Products Processing, Xinjiang Academy of Agricultural Reclamation Sciences,
Shihezi 832000, China;
2.Inspection Center of the Agricultural Quality and Safety in Urumgi, Urumgqi 830000, China)

Abstract: By combining new natural additives (whey protein, steviol glycosides, and Lactobacillus paracasei) in various
proportions, de-sugared freeze-dried jujube powder was prepared. The physical properties, functional components,
antioxidant capacity, and sensory characteristics of the de-sugared freeze-dried jujube powder were analyzed, and the
performance of the de-sugared freeze-dried jujube powder obtained from different natural additive combinations was
studied. The results showed that adding appropriate natural additives can significantly improve the wetting, solubility, and
antioxidant capacity of the de-sugared freeze-dried jujube powder. Among these, the formulation JP-WSL1 (jujube
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powder: whey protein:steviol glycosides: Lactobacillus paracasei ratio of 7:1:1.5:0.5) had the best color, the smallest
average particle size (6.25 um), the lowest moisture content (6.67%+0.04%), the smallest contact angle (39.51°+1.66°), the
longest wetting time (66.28+1.42 s), and the highest solubility (57.96%+0.51%). The total phenol content (TPC), total
flavonoid content (TFC), DPPH free radical scavenging ability, and ABTS" free radical scavenging ability also reached
their highest levels, at 1332 mg GAE/100 g, 462 mg RE/100 g, 49.32% and 36.2%, respectively. In summary, the
formulation with JP-WSL1 as a natural additive was more suitable for the production of de-sugared freeze-dried jujube

powder. This study provides reliable theoretical support for the industrial production of de-sugared freeze-dried jujube

powder and lays the foundation for the application of vacuum freeze-drying technology in the deep processing of fruit and

vegetable powder.

Key words: desugared freeze-dried jujube powder; vacuum freeze-drying; natural additives; functional components;

antioxidant capacity; sensory characteristics
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dh, WAET 4 °C, . DURESIE B AR Bh 3l i &
2SR TR R X B, 10k TP,

1.2.3 RERAREIFIGIN R ARG E W2 P g
A1 7:3 o PR O B 43 B BRI sp— SR B 7R WP
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Table 1 Formulations with different additives
of natural origin
B 4 (%)
20
JP WP ST LP
JP-WP 70 30 - -
JP-WS 70 15 15 -
JP-WL 70 15 - 15
JP-WSL1 70 10 15 5
JP-WSL2 70 10 10 10
XFHE(IP) 100 0 - -
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0.5 g BELAS R TR/ in A B 08 B B i 15 37
I AR, BB IR TIRE 25 °C . IR 75% B IRIE
MR FRAA P, 4. 8. 12, 24 h BUBFRE .. WA
7N (T

& (5

-0.5

”&&E'W};(%) _ M5 s it — gl?mrmmg %100
X 6)
1.2.5 BEZE TR RO A= P is P Rl o M BT 4R
e =wal:oplhs
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JH 122 32 B I <2 22 B & i (Polysaccharide Content,
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TEISGREE (A 1H) o DA MR (mg/L) A f
b, WG RE g G Ak AR 2 il b v it 26, it £ 07 F2
y=0.0172x+0.0041, H5E R EL R?=0.9995. Ff & HL
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M AR TPCUY, FREX 1 g B 25V % T e i
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IR EFRR Y (GAE)TT.
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1.2.5.5 ABTS'HHEIEMRGES MRS Shao 57 1Y
TrEME, BEAE B . B BESS 4 mmol/L 19 ABTS
B S5l 6 mmol/L 11 K,S,04 LA 1:1 1YLk
BR A, RECI N, 12 h, SR 5 25 88 /KR g, A
TE 734 nm AL WG EE SR 0.7£0.02, 15 %) ABTS T.1F
W SEHEGZHIEHS 100 pl £E 5, P R B S 100 uL
ABTS TAFMIR S, T8 6 min, MHEAE 734 nm AL
SGREE . DA B AR S Y R OB AE R as A
ABTS" | HESEERBE 1T HA AU T
Ac— A

C
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YeRE
1.2.6 FLESR IR TIOR8 1 i 2B E VRO
27 FEE"S RIS 7. R s
VR TR BB FITK (605 °CHFZE 10:90(EH 25 ¥
R BUREEAT - K, wiv) B EL R G195, 58I Has
VR TR AR AR v R CRE, RRORHA EIE, SRS
BEE PR /N . SRR IR B4 Ee AR PR PSS A2 o Jak
B /NEE 18 £ 32Z2a Tlk YIZRmy & dh Tl i
A (11 Bk, 7858 1E, 22~35 %), SRIERA
(9 BREEE AP R G0) SRR SR BB (0 MR | T35
BT 37 AT, YRR AR R AN k=1 FHE
HEI=9,
1.3 #iEAIE

TRLHSCIG S 3 K. 1 SPSS 29.0 X H#E it
7 ANOVA 43 #7 Fl Tukey K46, 24 P<0.05 B} Ny 22
SR E . #H Origin 2019 2%,
2 HBER59Hh
2.1 FREIRARBFIFTET ISR T IR AT IR R
oA
2.1.1 i BiaSECERINE S 82BN —
FHEAERS . K 1 A RIRER B R A8 1 R T
JBORE ARy ) BSOS BEE a3k 2 s, X g
(JP) B L™E N 40.99+0.09, 5 JP AH Lk, AR K&k B
TR AL T B2 v UR TR BB 0y LB D w5 1
(P<0.05), {ILH T & A58, Hor, Bhin JP-WSL1
A B A5 R TR B A8y L™H A% =1, S 49.71+0.11,
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Fig.1 Comparison diagram of sugar-removed freeze-dried d 125
jujube powder with different natural additives 120 §
v v (=} » 12) ) M
2 R[EIRIR X B Ve R TR A B T ( S 4L 15 %
Table 2 Color parameters of different natural additives 110
on de-sugared freeze-dried jujube powder 10.5
%}ﬁ@‘%ﬁ( 7 % # Z 0
FER : : : DEEP\RNPN &
L a b AE R : =
RN
XHHE(JP)  40.99+0.097  19.62+0.14*  22.58+0.24°  0.00+0.00" ) o w
. b . . &2 ARIRAR BN B2 R TR AR 1 REAR (A)
JP-WP 44.11+0.01 18.12+0.02 21.83+0.03 2.87+0.12 %D SRR (B) B4
JP-WS  47.72#0.04°  15.86+0.02°  22.1940.03°  2.58+0.14° [43]> F9 BT Il
JP-WL  45.92+0.01¢  16.48+0.03°  21.06+0.03°  2.27+0.15° Fig.2 Effects of different natural additives on particle size (A)
JP-WSL1  49.71x0.11*  17.14£0.13°  21.01+0.18°  6.67+0.08" and Dy, 4}, span index (B) of desugared freeze-dried
JP-WSL2  48.39+0.23°  17.93+0.31°  21.5120.65"  5.64+0.08" jujube powder

85)< %&ﬁ)ﬁ%ﬂiﬁﬁzi@ﬁﬂr}ﬂﬁﬁﬁ(né); [FIBIN [R5 R 2R B 2 57 B 3
FE JP $2 05 T 29 21%. a {HRINLLERAE, JP 19 o™l
2R 19.62+0.14, FEHHEIOARLT . BSIIASEI AR B
J&, EASVRUR TR 1Y o (Y76 I T 4%, 156AH
AR BIF A I0 A A B2 VA VR T IR AR B B L [
a7 s, Horbasin JIP-WSL1 (B 28 R T
TEBEAAS o (E AR, N 17.14x0.13, B0 4% P2 5 B
Ko PEF/REWEAE, JP 19 b™E N 22.58+0.24, 1JiHH
HEitmes . 5 JP AHEL, BN EFE, Has
RTINS y 0 b B T REAIG, A SR B
F AT BLAs ¥ R T R 80 i B3 0 ) W (7
M A%, (AR B BE /N, 3R 2 IWAE H 53 BT 3R
A, AT A RS SRR (OP) Y7 erE i Bt 2s 5, H
H JP-WSL1(6.67+0.08) Fl1 JP-WSL2(5.64+0.08) /)
AE BRI, UL B 1B 25 5 5o B R, i HAAE
B AE B (2.27~2.87) A i 2 (P<0.05) B AH XTI 3%
e EEBHINT, AR SR BT BL2s v R TR AL
B SR 2 25 (P<0.05), SR BhFIEIFELE
255, BT HE S RAR B2 E L5 F A AT 6.
I, M= b 2% 0E, TP-WSL1 RS EARER (o il A8
AT A 0] %77 S A R0 T 1), B A TA 7 LS 1 TR
TR

2.1.2 RifE SRR orAn AR R A R U ) BT /N
F—EE SR, BRI/ N R 2SR 14 i
PERE AN B L™ i B H & 2A AT A AR

T B IR N P EEAR MR 2 (n=3 ) ; AR T B RN BB 22
SR (P<0.05); & 3~ 8 [F].

il JP-WSL1 RISy Fpig oA, W XK, 156
TR SR RIS A3 A B R B 5] 00 B INAS R R AR Bh 7l i)
FLAS VR UR TR, FHORAR S A A A i 35 22
5, Kf HEAE i (TP ) FAPREAR 43 A W T FORiAR X 35,
FEHAHIURIAR e, R & 2B T A1, BRI R R AR B3]
A ELZS VR R TR MR A A 5 1Y span {E(2.13+0.17
% 3.36+0.11) K T JP £/ (Y span {H (1.85+0.12),
A span (HI>1 . BORPHES ISR R AR B3l
ELAS R UR TR R A SR A [R] R AR B3] 5 Hps ik
Z A E AR, BOAS T 0 0% SR BRI TR/ N A1,
DT 3CT B SE ARIAR 53 AR PO, IR IIAS [R] R 4R B 1)
M) L2 Y R TR OB O A S (1 S AP AR AR 5 T %o
REEESL TP HOSEEIRI42(25.67+£0.78 um), A N[
BR8N (P<0.05) o X FREAGS INRAR BT LA 2L
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Fig.3 Effects of different natural additives on the moisture
content (A) and moisture state (B) of freeze-dried jujube powder
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