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Abstract: In order to obtain a kind of Lonicera japonica leaves herbal tea with strong antioxidant activity and high health care,
an orthogonal array design based on single factor experiments was employed to examine the influence of time, temperature,
inoculum amount of L. plantarum 758 and the concentration of sugar (The mass ratio of glucose to sucrose was 3:2) on the
fermentation process. The antioxidant and volatile components of Lonicera japonica leaves herbal tea were compared with
those of three common herbal tea in the market. Results showed that the optimal fermentation conditions were determined as
fermentation of Lonicera japonica leaves extract containing 7% sugar added at 38 °C for 24 h with an inoculum amount of 4%.
Under these conditions, the chlorogenic acid content of Lonicera japonica leaves herbal tea reached 7.11%, the total flavonoids
content was 22.51%, the DPPH free radical clearance rate was 84.23%+3.32%, and the ABTS free radical clearance rate was
85.30%2.14%, which were significantly higher than those of the three kinds of herbal tea on the market (P<0.05). There were
32 kinds of volatile substances in Lonicera japonica leaves herbal tea, and their types and contents were higher than those in
other comparison groups. Overall, the antioxidant capacity of Lonicera japonica leaves herbal tea fermented by L.plantarum
758 is outstanding, and it has higher nutritional value and practical function.
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Table 1 Preparation of domestication medium
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Table 2 Factors and levels of orthogonal design
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Fig.1 Effect of fermentation time on lactic acid content and
DPPH free radical clearance rate of Lonicera japonica leaf
fermented herbal tea
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Fig.2 Effect of fermentation temperature on lactic acid
content and DPPH free radical clearance rate of
Lonicera japonica leaf fermented herbal tea
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Fig.3 Effect of inoculation amount of lactic acid bacteria on
lactic acid content and DPPH free radical clearance rate of
Lonicera japonica leaf fermented herbal tea
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Fig.4 Effect of sugar content on lactic acid content and DPPH
free radical clearance rate of Lonicera japonica leaf
fermented herbal tea
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Table 3 Orthogonal experimental design and results of
Lonicera japonica leaves herbal tea fermentation

AKRTE BRI

DIV FLRS DPPH pi3t

RS Ty o CEMR e Son wmwe
1 1 1 1 1 0.53 78.10
2 1 2 2 2 0.49 79.30
3 1 3 3 3 0.58 80.40
4 2 1 2 3 0.44 80.10
5 2 2 3 1 0.50 80.49
6 2 3 1 2 0.54 79.76
7 3 | 3 2 0.55 79.61
8 3 2 1 3 0.52 78.34
9 3 3 2 1 0.51 79.02

kl 0517 0490 0513  0.497
k2 0493 0.503 0480 0.527
k3 0527 0.543  0.543 0513
R 0.034 0053 0.063 0.030
kl 79.267 79.267 78.733 79.200
DPPH H k2 80.133 79.367 79.467 79.567
FERRE k3 78.967 79.733  80.167 79.600
R 1.166 0466 1434  0.400

BEATIUE SIS, AR SR AL R T D A ZL IR & i A
0.56%, DPPH F| Hi 335 BR % 80.41%+2.14%; K
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KEFEFE IR & 0.55%, DPPH [ i 3£ iF B3R
A1 80.94%., HIL, SARAENT R mA R T 24 G
S A,BC3Ds, BN EEIIE] Ny 24 h, K EEIREE N 38 C,
RN 4%, BEEINE N 7%,
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Table 4 Comparison of active ingredients and antioxidant

activities between Lonicera japonica leaves herbal tea and
three kinds of herbal tea on the market

Bk LRIER I58=1.] D‘IfPHm Hi%E 53Tsri|ﬁa%
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SRAEMEIE 7.1120.01° 22.51+1.52°  84.23+3.32°  85.30+2.14°
71 5.32+0.02° 17.42+41.34°  65.23+2.10°  78.41£2.35°
%2 5.67+0.01° 17.28+1.60" 73.29+2.54°  80.12+2.03"
73 3.66£0.03¢ 12.66+1.22° 60.86+2.33¢  75.38+1.98¢

T Rl — S R TR R 22 57 .25 (P<0.05) .
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Fig.5 Correlation analysis of chlorogenic acid content, total
flavonoids content and DPPH, ABTS free radical clearance rate
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Table 5 Comparison of volatile components between Lonicera
Jjaponica leaves herbal tea and three kinds of herbal tea on the

market
] %% s %
F5 Rk %fiﬁ? (n?;/]L) (nijm <1{1§/3L>
Al 3-FR B L P 3.34 3.40 3.44 3.44
A2 KB 3.28 3.14 3.24 3.28
A3 1 3.23 3.08 3.23 3.23
A4 23-T B - 3.23 3.08 6.45
A5 2-Z I 2.94 - - 2.94
A6 P 331 - - -
A7 1- TR 3.19 - - -
A8 S]ia 2.76 - - -
A9 BT 2.76 - - -
A10 ECEE 1.78 - - -
All (R)-1,2-TH - 3.05 - -
Al2 IET R - 1.71 - -
Al3 3-F -1 - - 3.05 -
Al4 BRIR 2T 3.10 3.28 3.34 2.76
Al5 F LR 2.67 2.67 2.67 5.71
Al6 ECRR AR 2.05 2.03 2.03 1.78
Al7 RSN 1.93 1.93 1.93 1.78
Al8 R TR 3.31 3.38 3.38 -
Al9 AR R 2.01 2.10 2.08 -
A20 FRRIR £ Tk 1.99 2.08 1.99 -
A21 LR 3.89 - 3.89 3.77
A22 LA TR 1.93 1.93 - 1.93
A23 TR 2.49 2.92 - -
A24 ZRC R - 1.84 1.84 -
A25  RA-2-CEIR 2 2.79 - - -
A26 LR R TR 2.05 - - -
A27 SEMR3-F AL T TR - 2.76 - -
A28 TIER-2-75 TG - - 2.86 -
A29 Zm 1.93 1.95 1.95 1.95
A30 R 2.80 2.80 - 2.46
A31 AR 6.00 - - -
A32 5L - 2.76 - -
A33  2-F Bk PUAEm;-3- T - 337 -
A34 T HIIRSEEA L 5.75 2.86 2.67 2.55
A35 SRR = RESEE 2.80 8.29 5.97 5.97
A36 TR 2.67 5.59 2.80 531
A37 T pake 5.68 2.49 2.80 -
A38 + 2.95 - 8.29 5.28
A39 N LIRS 2.97 3.10 - -
A40 RVAYH - 2.80 - -
A4l ZAbkE 3.10 - - -
A42  2-WHIRR G 2.87 - - -
F 6  AARTEM IS MR I STk R

Table 6 Characteristic values and contribution rates of

principal components of Lonicera japonica leaves herbal tea

S FEIEE TR (%)
1 13.44 449
2 9.70 32.0
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Fig.6 Principal component analysis of volatile components of
Lonicera japonica leaves herbal tea

REmiT
IR P K B R =TT i e R A
AR 1,28 20 2% 3 3T TIRVE AR A ARaniE 7
Fse A, ARG ERAE M S BB AP R
=, IRE T 85 45, IX N BB FLR B A IR AR UK 1T
IR YL SERE 2SS

2.6

1004

oo
o
o

80 1 ¢

60 1

W (91)

H:[
404

H

204

0 . : : :
GHAEMEE 281 2 3
Bl 7 SRR O h
Fig.7 Sensory evaluation of Lonicera japonica
leaves herbal tea
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BHASINR 7% MU, SRR R IR 7% F ik 5]
7.11%, S5 h 22.51%, DPPH [ A 75 R
N 84.23%+3.32%, ABTS [ HHILIEBRE N 85.30%+
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