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Effect of compound thickener on the quality of red jujube

and aloe low-sugar jam
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Abstract: Objective: This study aimed to solve the poor viscosity

Using CMC-Na

A AT MR

of red jujube and aloe low-sugar jam. Methods:
and AGAR as thickeners, the effects of compound thickeners on
texture properties and sensory quality of red jujube and aloe low-
sugar jam under different storage time were investigated. The
technological parameters of jam were optimized by orthogonal
test and rheological test. Results: When the ratio of CMC-Na and
AGAR in the compound thickener was 7 * 3, no significant
difference in hardness and viscosity were found between fresh jam
and preserved 90 d jam, and the jam was delicate and uniform,

with slow tissue flow, no juice precipitation and no hardening.

The jam optimal processing parameters were as follows: the vol-
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ume ratio of red jujube pulp to aloe pulp was 5 : 5, andthe
content of sugar and compound thickener was 18% and 0.4% , re-
spectively. The developed jam was pseudoplastic fluid, which was
excellent in taste and flavor, with a sensory score of 90. By physi-
cal and chemical testing, the water retention performance reached
(51.31+1.23)%, and the soluble solid content was (25.2 +
0.82)%. Conclusion: The compound thickener (mcmena
macar =7 ¢ 3) can significantly improve the poor viscosity and
easy water precipitation of the red jujube and aloe low-sugar jam.
The jam was good quality.
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Table 1 Factors and levels of orthogonal experiment

of jam formula optimization
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Table 2 The standards of sensory score evaluation on

red jujube and aloe jam
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Table 3 The effect of thickening agents variety and the

addition on sensory evaluating and texture prop-

erties
it/ B/ e E /
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% (Pa -+ s) (gecm ?)
25 A R 0.0 6.30 12.65 55.63
0.2 15.32 18.68 59.67
0.3 18.97 19.41 63.32
CMC-Na
0.4 23.14 21.37 70.41
0.5 26.78 22.18 80.45
0.2 11.91 21.56 67.09
} 0.3 13.61 31.63 73.68
i
0.4 15.32 40.61 61.92
0.5 17.67 51.22 50.45
0.3 14.30 15.32 57.64
N 0.4 16.85 18.91 60.56
T R BN
0.5 17.37 20.11 64.97
0.6 19.56 20.67 67.35
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. 0.3 26.56 26.54 26.70 15.27 15.23 15.01 70.17 69.92 67.93
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Figure 1 Rheological curve of shear rate, viscosity and shear stress of red jujube and aloe jam at 25 °C
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Table 6 Fitting parameters of Herschel-Bulkley Al AR A N, A B TR R R E G, R 6
equation for {luid type of jam AT, 5 20 3 B ) A 2R o B AR RE A B VDA 1L R BE 0 2 1 AT
B E co/Pa N K/(Pa-s) R2 SRR R R A E R B AR BT .
REGh 1 21.204  0.415 7.520 0.997 2.3 FmREER
RE&h 2 12.065  0.337 14.751 0.999 2.3.1 JREH ARSI E ERL 6, B0
FES 3 18.501  0.377 8.458 0.998 T VR R P A T AT EE T N A AR K A A
RE&h 8 20313 0.412 5.924 0.999 A0 BE R AT T BRI S .
R 14.606  0.331 16.101 0.996 2.3.2 BRACARAR a0 A5 Y 0 O 2 IOME SR TR AR
om0 AR AT LG S5 R LR 7,
S C R BY YDA A I A AT AR B % DT B SR 0 PR PR AT AN SR T — A R

MEHL#R I 1R B AL BB L 20, B AR AEAE . TR ARE K B AR R A BOK MR 22 K 45 5 R R 224 1)
x7 MRAWER

Table 7 The contrast test results (n=3)

b3y K/ Y% LT/ Y% @2 L {4 i K W 46 %/ %%
e i R 35.6040.99 33.54+1.34 65.3241.02 3.65+0.39
I PTEEAOMAR T 46.28£1.15 25.2070.82 52.6740.96 2.0640.07

211



212

F % B F DEVELOPMENT &. APPLICATION

B o PR 7 TR, 1A S AR SR AE £ K R K

445 A<y TR LTI T b A 7 0 R T AL HR TR
hﬁﬁéﬁ%%‘ SRR A TR LT L A A 0 AR R &

FEESTE R B VI BR BT I 0 o B b ORR A 2 W 2k
ﬁ’r&%ﬁdﬂ%v& SRR P R I T AL
LR R T ARME R, o M BB Y S B
(25.2070.82) %0 » i — S f BE L &% (4 L 57 58 Bk A9 IR OB
R,
3 Hiw
PRI T S A R AN 2 A SR e e PR s
ZEHL R A B 55 T CMC-Na F1 35 18 BE B Onevens ¢
Mg )N T+ 3 BB B R LR B 00 d S A R B RN 2
BETCUI W25 5, HOARR SS9 &) AR 18 i 3l i
Br iy, TEHR GG 5 2 de PR 128 S 80 20 AOSRORT A 2R 3R L
(Vg * Viusg ) N5+ 5, AR INE 18% ., 2 &1
FNAS AL 0.4 %0 . XK 9 HEAT B AL AG DU L L PR OK 1 B ik 3
(51.311.23) U , AT ¥ 4 [ T2 4 5 B 0 (25.20420.82) %4
W A5 20 9 28 38 Sy A8 98 4 A, sk KU AR A BRI
43 90,
(AR R S BN B IE B0 T s e, K

L) ae: om0 P S DU R R R (1
%%E’Jﬂimﬁnﬁﬁﬁ%*ﬁa‘éﬁﬁﬁc
5% K

1], Wi, TP, A MRORER 3 A9 BT 5 R (0], & I,

2019, 40(12): 264-267.

ZHAO S J, GAO C, YU Z, et al. Research progress on low sugar
jam[J]. The Food Industry, 2019, 40(12): 264-267.
[2] TRAETR, PMIRZL. 525 52 W) B0 25 45 A BT 5 38 Jg 1], h &

R BESSRR AR AR, 2019, 17(4): 432-435.

ZHANG Y Q, SUN Z H. Research progress on antiviral effect of al-
oe extract[J]. Chinese Imaging Journal of Integrated Traditional and
Western Medicine, 2019, 17(4): 432-435.

[3] CHENG C S, DONG W G. Aloe-emodin induces endoplasmic retic-
ulum stress-dependent apoptosis in colorectal cancer cells [J].
Medical Science Monitor, 2018, 24: 6 331-6 339.

[4] BYUN E B, KIM H M, SUNG N Y, et al. Gamma irradiation of al-
oe-emodin induced structural modification and apoptosis through a
ROS and caspase-dependent mitochondrial pathway in stomach
tumor cells[J]. International Journal of Radiation Biology, 2018, 94
(4): 403-416.

[5] ABDOUL-AZIZE S. Potential benefits of jujube ( Zizyphus lotus
L.) bioactive compounds for nutrition and health[J]. Journal of Nu-
trition and Metabolism, 2016, 12(8): 1-13.

[6] CHEN J P, DUCY Q, LAM K Y C, et al. The standardized extract
of Ziziphus jujuba fruit (jujube) regulates pro-inflammatory cyto-
kine expression in cultured murine macrophages: Suppression of li-

popolysaccharide-stimulated NF-«B activity [J]. Phytotherapy Re-

BE20H | 20228 8 A | ARSHIM
search, 2014, 28(10): 1 527-1 532.

(7 B, F A0, B AR LA — 2D R A SRR I Y ISR (D). AL
5 AL, 2018, 36(2): 20-24.
GENG N, LU W, LU N. Research on the formula of low sugar haw
and red jujube compound jam[J]. Packaging and Food Machinery,
2018, 36(2): 20-24.

(8] BEHEF, XU . m NN LA E & RE IR (1] B %4
S, 2021(14): 57-59.
MA X L, SHENG M Y. Development of pumpkin, hawthorn and red
jujube compound jam[J]. China Food Safety, 2021(14): 57-59.

(9] X %%, By ZE MG, sk ik, &6, 9 25 g A2 5 UORHRY BIF 0 0], £
Tl BHE, 2005, 26(5): 115-117.
LIU Y H, YIJ P, ZHANG Z X, et al. Development of aloe and pine-
apple compound beverage[J]. Science and Technology of Food In-
dustry, 2005, 26(5): 115-117.

[10] BRips, EARAE, Wk GO, 5. A R B 7 200 0 g 7 o

TR ARSI 523 SR i 59 R R (0] £ A Tl B, 2018, 39
(5): 53-58.
CHEN S Q, WANG Z Z, YAO S M W, et al. Effect of sterilization
methods on quality of kiwi low sugar compound jam during
storage[J]. Science and Technology of Food Industry, 2018, 39(5):
53-58.

[11] A=, ok T, FE L, 4. 26 W R A 650 X IRR R

BESLHE A BUE WA [T, A TR, 2017, 38(9): 228-234.

LI X J, HAN Z Y, YAN S F, et al. Effect of composite thickening

agent and color protection agent on the quality of low sugar rasp-

berry jam[J]. Science and Technology of Food Industry, 2017, 38

(9): 228-234.

RN, Bl R, AR, 4. JORYORHIY R E P 5[

5 HLBK, 2015, 24(1): 29-31.

GUO J L, LU S M, XING J R, et al. Study on stability of rice bev-

erage[J]. Food & Machinery, 2015, 24(1): 29-31.

[13] KHAN N M, MU T H, ZHANG M, et al. The effects of pH and

[12 ] 12

high hydrostatic pressure on the physicochemical properties of a
sweet potato protein emulsion[J]. Food Hydrocolloids, 2014, 35:
209-216.

[14] 40, X022 1, X0 S2 3, 45 0 2 92 00 5 8 e &2 I Ak & S
F RCRAT I 5T 0], 0 S HLA, 2019, 35(11): 34-40, 158.
NIU HJ, LIU A G, LIU L Z, et al. Texture and rheological proper-
ties of compourd system of tara gum and xanthan gun[J]. Food &
Machinery, 2019, 35(11): 34-40, 158.

[15] X7 ¢ . 5 06 B0 52 5 7 A SR8 hn T T2 5E D). )M A g 2t
TR, 2016: 19-26.

LIU X T. Study on the processing of baking composite litchi jam[D].
Guangzhou: South China Agricultural University, 2016: 19-26.
[16] sk fEH, ABAESC, MUK, . SCIBEUE My X H 2 3 oRoRHRR 2 1k

B2 e (0], £ S5 HLI, 2020, 36(2): 187-192.
ZHANG J Y, XIONG J W, CUI N, et al. Effect of cross-linked
starch on the stability of sweet potato turbid juice beverage[J].
Food & Machinery, 2020, 36(2): 187-192.

(F#% 221 1)



F&M | Vol.38, No.8

[42] XU, Fa W IO i — S A W e 2R BT 5O Tk D IR £
di P TR 5 S 0], Wbl B2, 2008, 47(2): 223-225.
LIU B, MENG H. Determination of selenium in healthy food by
hydride generation-atomic fluorescence spectrometry method [J].
Hubei Agricultural Sciences, 2008, 47(2): 223-225.

[43] AT, TR, VKB, 5. Al SR E o 2 IR I A R gk R
e AL A A0 A5 T D] £ s REAE, 2011, 32(7): 7-10.
GAO D F, ZHANG Y B, LING Q J, et al. Angiotensin convert en-
zyme inhibition of peptides derived from water soluble total
protein of selenium-enriched Spirulina platensis[J]. Food Science,
2011, 32(7): 7-10.

[44] EF, S0, SRR B, A5 AR BE B K g £ K Y R A
B HoxE ACE I P 9 0 /R T (9], BRAR & B4, 2013, 29(7):
1 574-1 579.
WANG Y, CAI Z Z, ZHANG Y B, et al. Preparation of polypep-
tides by hydrolysis of selenium-enriched Spirulina protein and
their inhibitory activity for angiotensin-converting enzyme [J].
Modern Food Science and Technology, 2013, 29(7): 1 574-1 579.

[45] HWANG T S. Impact of processing on stability of angiotensin I-
converting enzyme (ACE) inhibitory peptides obtained from tuna

cooking juice [J]. Food Research International, 2010, 43 (3):

BRikkE EMFAFEEORERNBENE HAERRBESRHAR

902-906.

[46] E I3 0 45 UL DY ACE 40 il Sk 1 & B A% 2 1 1 B9F 52 [D]. TL B
Tk B Al K2, 2017: 34-44.

WANG S S. Study on preparation and stability of ACE inhibitory
peptide from common carp mussel[D]. Shenyang: Shenyang Agri-
cultural University, 2017: 34-44.

[47] %K, AR, XTI, 5. LB FBR Ak 20X 90 0 43 B 4R 11 B AR
PRSI SE M [0]. £ A BEAE, 2013, 34(23): 1-5.

JIANG J, ZHU B, LIU Y F, et al. Functional properties of pea pro-
tein isolate subjected to phenol removal and alkali treatment[J].
Food Science, 2013, 34(23): 1-5.

[48] ANTONIO J, MANUEL A, JAVIER V, et al. Health-promoting ac-
tivities of ultra-filteredokara protein hydrolysates released by in
vitro gastrointestinal digestion: Identification of active peptide
from soybean lipoxygenase[J]. European Food Research and Tech-
nology, 2010, 230(4): 655-663.

[49] &M, KA, TRive, 55, SEAEHKF ACE 00 JIK i B 4 F 5 (0],
K& SR, 2016, 29CD: 75-77.

LUO P, ZHANG X W, XU X, et al. Stability of angiotensin-I-con-
verting enzyme inhibitory peptides ( ACEIPs) derived from sun-
flower seeds protein[J]. Cereals & Oils, 2016, 29(1): 75-77.

(L#% 143 7O

[22] GAARDER M (), BAHUAUD D, VEISETH K E, et al. Relevance
of calpain and calpastatin activity for texture in super-chilled and
ice-stored Atlantic salmon (Salmo salar L.) fillets[J]. Food Chem-
istry, 2012, 132(1): 9-17.

[23] DONG C H, WANG B, LI F F, et al. Effects of edible chitosan
coating on Harbin red sausage storage stability at room
temperature[J]. Meat Science, 2020, 159(5): 107919.

[24] LIU W J, LANIER T C, OSBORNE J A. Capillarity proposed as the
predominant mechanism of water and fat stabilization in cooked com-
minuted meat batters[J]. Meat Science, 2016, 111: 67-77.

[25] COFRADES S, CARBALLO J, JIMENEZ C F, et al. Heating rate

effects on high-fat and low-fat frankfurters with a high content of

added water[J]. Meat Science, 1997, 47(1/2): 105-114.

[26] CARNEIRO C D S, MARSICO E T, RIBEIRO R D O R, et al.
Low-Field Nuclear Magnetic Resonance ( LE-NMR-H™!) to
assess the mobility of water during storage of salted fish
(Sardinella Brasiliensis) [J]. Journal of Food Engineering, 2016,
169: 321-325.

[271 DU W X, LIN C M, PHU A T, et al. Development of biogenic a-
mines in yellowfin tuna (Thunnus albacares): Effect of storage
and correlation with decarboxylase-positive bacterial flora [J].
Journal of Food Science, 2002, 67(1): 292-301.

[28] LIK F, BAO Y L, LUO Y K, et al. Formation of biogenic amines
in crucian carp (carassius auratus) during storage in ice and at

4 °C[J]. Journal of Food Protection, 2012, 75(12): 2 228-2 233.

(E#&% 212 7O

[17] B ARV, JRI AN, v 1. A2 G Ay o B SR i 5T ) 52 e (0], B
R AN, 2009, 25(8): 924-927.
HUANG W F, ZHOU X S, GU C. Effect of modified starch on the
quality of heat-resisting fruit jam[J]. Modern Food Science and
Technology, 2009, 25(8): 924-927.

(18] 4T, XA U, 37 U2, 2. B0 il JB0 X 75 A SR 9 R 0 o 1 1)
W [J]. £ 5 Tk B, 2016, 37(15): 265-269.
ZHAO L, LIU X T, YANG S N, et al. Effects of hydrocolloids on
the bakingproperties of the litchi jam[J]. Science and Technology
of Food Industry, 2016, 37(15): 265-269.

[19] 23 2F, £, W5, % 7 R Z RAh 7 R & 0 1T 20

FE[9]. F EJE R, 2020, 45(8): 98-104.

LI S F, WANG Q, HU H L, et al. Study on the technology of com-
pound jam with chayote and pomelo[J]. China Condiment, 2020, 45
(8): 98-104.

[20] FSCHE, BRAEWT, X /R, 5. TR B B R ¥ i A K H B
PR T (9] 13 & 5T A 27 4, 2021, 12(22): 8 864-8 869.
ZHENG W X, CHEN Y Q, LIU X X, et al. Study on the prepara-
tion and physicochemical properties of seedless Huangpi jam[J].
Journal of Food Safety and Quality, 2021, 12(22): 8 864-8 869.

[21] Tk e, 2= 5 30, G, 45 Rt SR AR B DR 5T 0], 9k
AL A, 2016, 55(3): 699-702.

ZHANG L H, LI C W, ZONG W, et al. Research on manufacture of
kiwifruit jam[J]. Hubei Agricultural Sciences, 2016, 55(3): 699-702.

221



