196

FOOD& MACHINERY

DOI:10.13652/.issn.1003-5788.2020.04.035

FI6HBFE I BE 2228 | 202054 A | RAHSHM

FEER A BEE G Riw BRI an B 5 8 &
5N R 3

Preparation of solid drink with kefir fermented compound fruits and

vegetables and its functions in vitro
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Abstract; Taking the compound fruits and vegetables with Kefir
fermented apple pulp-ketchup-sea buckthorn juice, by adding the
right amount of inulin, fructooligosaccharides and chlorophyll, a
leisure health solid drink was made by freeze-drying in vacuum.
With the viable count of Lactobacillus and yeast as indicators.,
single factor and response surface tests were used to optimize fer-
mentation process. Fermented freeze-dried solid drink were made
to different concentration gradients, using unfermented freeze-
dried samples as a control, and samples were used to analyze and
determine the capacity of hypoglycemic, lipid-lowering and an-
tioxidant in vitro. The results showed that the optimal fermenta-

tion conditions were: fermentation time of 46.4 h, inoculum a-
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mount of 8.0% and fermentation temperature of 31 °‘C. Under
these conditions, the viable count of lactobacillus and yeast of the
fermented compound fruits and vegetables were 7.58 X 10!,
7.41 X 10" CFU/mL. respectively. The fermented group has
higher glucose, lipid-lowering and antioxidant capacity than the
control group, and the binding amount of sodium taurocholate
(lipid-lowering capacity) and hydroxyl radical scavenging rate
(antioxidant capacity) of fermented group is significantly higher
than that of the control group (P<C0.01).
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Figure 1 Effect of factors on viable bacteria during fermentation
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Table 2 Experimental designs and results for response surface analysis

TG/ (X101 CFU » mL™ 1)

RIS A B C
FLER T [aT ]

1 1 -1 0 0.84 0.97
2 1 1 0 0.31 0.33
3 1 0o —1 0.25 0.16
4 0 —1 1 0.40 0.29
5 —1 —1 0 0.21 0.19
6 —1 0 —1 0.26 0.17
7 0 0 0 7.80 7.33
8 1 0 1 1.19 0.97
9 0 0 0 7.64 7.53
10 —1 1 0 0.38 0.20
11 0 1 —1 0.02 0.02
12 0 0 0 7.58 7.30
13 0 —1 —1 0.30 0.50
14 0 1 1 0.72 0.50
15 0 0 0 7.15 7.35
16 0 0 0 7.49 7.29
17 —1 0 1 0.38 0.37
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Figure 2 Surface response plots showing the effect of three factors on viable count
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on the inhibitory activity for a-amylase
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Figure 4 The effect of fermented and unfermented samples

on the binding amount of sodium taurocholate

110

[ 11 ¢/l
100 [_]2 ¢/L
ool 3 g/l
N N4 g/1. w
S 80F RRXs5 g/
M E 70¢
&; 601 7§ 7
”ffg 501
A< 400
—F 30p
= 20t
10¢
0 o &
R W K B
B
Samples
B 5 FFRREZHS DPPH - o9 if ik £

Figure 5 DPPH ¢ removal rate of samples with different con-

centrations

901

L1 g/L
85 ]2 ¢/L
- 80t W43 e/l
BN N4 o/L
g 75 B 5 o/L
ti(-g 70 7§
ﬁgg 65r
ZI oo
T 55f
T 50F
45t
40 . S —
FE i
Samples
B 6 RREREH®BS - OH ok &

Figure 6 + OH removal rate of samples with different con-

centrations



&M | Vol.36, No.4

0.500 — /
1 g/L
04501 |, &y
0.400+ 3 o/l
0.350L R4 /L
e B 5 o/l §
= 0.300F
£ 0250 %
Sa 7
S 0.200} 7§
0.150+
0.100+
0.050+
0.000 S S
KR %ZWE
il
Samples
H7 RREKREHRGTRA
Figure 7 The reducing ability of samples with different con-
centrations
3 e

TR IR T IR e AN A R B AT R WE PR
—ERMEHH LR ME SRR S BB T 6K
— R R R AR AR ., R g SR R B T HE R KB
RAERBERIES T K BENR 46.4 h %5 8.0%0 kB
WHEE 31 °C s KWL VR T 77 b A L W IR A 400 v 34
TR WELR VLY T 3E IR T ol 45 % A 1 R Bl L e Mg A
PUAALTE A B T i . WG mIR R TR K F
T NV BRI R W LR UR T R R A T RE I 5 O R
X R T b AT B TR L A, R EEAL R A R B R R
gk AURREFMEZSRZ T LG TR AT REm
T8 T RE AR E A S R R — B

2 & Uk
[1] TOGHYANIM, MOSAVIS K, MODARESI M, et al. Eval-
uation of kefir as a potential probiotic on growth
performance, serum biochemistry and immune responses in
broiler chicks[J]. Animal Nutrition, 2015, 1(4): 305-309.
C2] a2, skFE, MG SE . 5. JFIE R B BE 00 25 A Thak ) HAE &

B SR HERE L), & Tl 2016, 37(10): 220-223.

BFRRE - AEREEEERBEBRREH & RESNHEHR

(3] FM. dobmg, k. FLER WA & BE B OO 09 BF 58 B 5 Hr
S0 R Tl 2018, 21(1) : 68-70.

[4] 88, #H—M, K%, % FIERMAES 254 D BE K= &I
BTSRRI, R, 2017, 42(10); 7-11.

[5] WREghle. AR RS R BN T 25 (D). L8 . Wk
H2EBe, 2018 50-51.

[6] M TS R & X TSR 2 BB S
A4S TEB/OL].L [2009-03-25]. http://www.nhc.gov.cn/
sps/s7891/200904/13298dbae50742119a3fc5ce94a70585. shtml.

[7] ERbrfefb B Z ox . B 5 0 A 0B A 30 i 9 R, GB/
T 235282009 AR H R HELS]. dbut: oo Ar i b WAL
2009 9-10.

[8] acae. X RPMEVET BRI L1]. #rami &R, 2017,
40(4) ; 63-66.

Lo] R%. XBE &, Wik, & $EN KB L LA RS A R
Ji#r)]. i S HLE, 2020, 36(1): 216-221.

[10] e, B E, BXE, . 254 W Lactobacillus planta-
rum 4 7E G FL PR BERFE R IR LT DL £ SHLML, 2014, 30

(3): 8-12.

C117 VEhED: . AT LL. A TORS B X A A~ IR £ 2T 2 A S o LA « 6 .

gorRenEZ M LT]. B & DAk RHE . 2016, 37(23): 342-346.

[12] E R WA K% B 5. SN/T 42602015 H HAEY
TR L Z B R — R ELS]. duat: T E AR
WAL, 2016 1-3.

[13] A taar, wmBdk. A A H b (8 W i S A S R IR sk 43
BT, ARl K2z 4R, 2017, 48(7): 41-54.

[14] W¥gLE ., B4, IhgE, 5. 2208 R BERLR S I S AL T 1 1 3F
FE0)]. PEFLE T, 2019, 47(6); 14-17.

[15] R, A 81, A0k, 5%, B 2F R vk SR A8 00 44k A1 11 1k T
LA TE HEF SR [T, 3R, 2018, 40(1): 71-78.

[16] BB, EHE. TMEMHERFWIMI bt hERI
Fo AL, 2002 275-286.

(177 mykptd, RAbse, 2ok, 55, FLIRTA 5 BB T8 6 4 2F TR 5L A
BRI, &5 5HLA, 2017, 33(11) . 7-12.

[18] OREL Rok, TROP Tina Kamhi. Intestinal microbiota, probiot-
ics and prebiotics in inflammatory bowel disease[ ] ]. World Jour-

nal of Gastroenterology, 2014, 20(33): 11 505-11 524,

(EB% 131 7))

[19] 4R/ AaEd . 3 55, 5. BTRCAa B/ i 60 B Al 32 B
Wy S ik R AU UL O 8 A PR E BOR p S ma ) ) = R
2%, 2019, 40(7): 204-211.

[20] GAO Yang. KAN Chao-nan, WAN Chun-peng, et al.
Quality and biochemical changes of navel orange fruits
during storage as affected by cinnamaldehyde-chitosan
coating[ J|. Scientia Horticulturae, 2018, 239 80-86.

[21] MURMU S B, MISHRA H N. The effect of edible coating
based on Arabic gum, sodium caseinate and essential oil of
cinnamon and lemon grass on guaval ]]. Food Chemistry,
2018, 245 820-828.

[22] W, ATL0%, Bemd. (L4 R o RO A TR IR AR F 4

MECT]. frdh SHLAE . 2018, 34(9): 131-134.

[23] XU Tian, GAO Cheng-cheng, YANG Yu-ling. el al. Re-
tention and release properties of cinnamon essential oil in
antimicrobial films based on chitosan and gum arabic[J].
Food Hydrocolloids, 2018, 84, 84-92.

[24] CHUESIANG P, SIRIPATRAWAN U, SANGUAN-
DEEKUL R, et al. Antimicrobial activity and chemical sta-

oil-in-water nanoemulsions

bility of cinnamon oil in

using the phase inversion
method[J]. LWT. 2019, 110: 190-196.

[25] EAMg, AR, EEIF, 55 525 DR 06 D) 11 25 0 i RUR
G5gml)]. &S, 2017, 33(5): 134-140.

(26 ] ARG . 455 BLIE = . A5 KEIF B H & 4 W O e 1)

A AL EERT ST T]. & R 5 PLM, 2010, 26(6): 37-39, 74.

fabricated temperature

201



