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(1.Suzhou Institute of Nano-Tech and Nano-Bionics (SINANO), Chinese Academy of Sciences, Suzhou 215123, China;
2.Suzhou Center for Disease Control and Prevention, Suzhou 215004, China)

Abstract: Objective: To improve the contents of various hypoglycemic components in natural mulberry leaves, different
fermentation-promoting substances were added to mulberry leaf shoots during their fermentation by means of that drawn on
the experience of traditional black tea fermentation process. Method: Based on the single factor experiments, orthogonal
optimization test was carried out to determine the optimal addition amount using cellulase, pectinase and tea polyphenols as
influencing factors, and the contents of total alkaloids, total flavonoids and total polysaccharides in mulberry leaves as
comprehensive evaluation indicators. Results: Compared with natural fermentation, the contents of total alkaloids, total
flavonoids and total polysaccharides in mulberry leaves fermented by additives were increased by 61.84%, 45.02% and
28.68%, when the addition amounts of cellulase, pectinase and tea polyphenols were 0.6%, 0.8% and 0.9%, respectively.
And their contents were 115.12%, 80.19% and 54.81% higher than those in natural mulberry leaves, respectively.
Conclusion: The contents of hypoglycemic components in natural mulberry leaves can be improved by adding substances
that promote fermentation, which lays a foundation for its subsequent effective utilization in hypoglycemia.
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Table 1 Factors and levels of orthogonal test
ASTYERFFRINE (%) BRIERFENNI (%) CARZImEMEE (%)
0.5 0.7 0.7
0.6 0.8 0.8
3 0.7 0.9 0.9
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1.2.5 SRR PR, Sl KSR FREL
1.000 g KPR, B 20 mL 25% Z.15-0.05 mol/L
HC {E 2 IR B 3 h, S8 5 BEI— UK, JEREs:
ZE kB ERAS, SR 5 S B sk i, i HPD-
100 KRALBAE, Sli/K PR, i ROTess 7% & 21158, i
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HERHZR T R, 1155 H AN R S i v S A i
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Fig.1 Effects of different additives on the contents of
hypoglycemic components in fermented mulberry leaves
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Fig.2 Effects of cellulase addition on the contents of
hypoglycemic components in fermented mulberry leaves
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Fig.3 Effects of pectinase addition on the contents of
hypoglycemic components in fermented mulberry leaves
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Fig.4 Effects of tea polyphenols addition on the contents of
hypoglycemic components in fermented mulberry leaves
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Table 2 Range analysis of orthogonal experiment
. BT e ‘ ‘
jrvvasy " 5 c LA (mg/g) R (mg/g) BZ Wk (mg/g)
1 1 1 1 3.585+0.032 25.731+0.054 32.128+0.166
2 1 2 3 3.749+0.026 28.0120.067 33.927+0.179
3 1 3 2 3.679+0.019 27.065+0.043 33.318+0.162
4 2 1 3 3.976+0.043 27.423+0.035 34.832+0.186
5 2 2 2 3.914+0.028 27.793+0.051 34.153+0.157
6 2 3 1 3.852+0.014 26.365+0.073 32.765+0.192
7 3 1 2 3.756+0.052 26.726+0.065 34.628+0.173
8 3 2 1 3.715+0.032 27.115+0.083 33.597+0.149
9 3 3 3 3.813+0.028 27.785+0.056 34.652+0.176
K, 3.671 3.782 3.717
. K, 3.921 3.799 3.800
e K, 3.771 3.781 3.846 A>C>B
2R 0.250 0.018 0.129
K, 26.936 26.627 26.404
- K, 27.194 27.640 27.195
e K, 27.121 26.984 27.653 CB-A
WZER 0.258 1.013 1.249
K, 32.890 34.437 33.212
. K, 34.757 34.350 34.489
IS
© K, 34.734 33.593 34.679 A>C-B
2R 1.867 0.843 1.466

YR B A ALB,Cys LA A I & ol %
SEARRR, I 22 AT AS I = DR 2 R R A AR
M R SR A% 22 18 (C) > S e hifg (B) >4 4 il (A, fix
RHER A,B,Cy; [RIEE, LA B2 & B 55538
br, = HRZEXT RN S BT LT 4 (A)>
K2 (CO)>RKHF(B), &0 A,B,Cye Z5 1
Tk, St R lEEAl 7 56 A,B,C,, BVEF 4 K iy
0.6% . SRIZHEA 0.7% 5% 0.8% . A2 0.9%.

2.3.2 IEASEEGM T 2500 BER 3 FIEk 4 IERS

#3 IECGRAE T2

Table 3  Analysis of variance for orthogonal experiment

o8 2RI P Bl 5 Fld PlH  WEM
FOERAL 0,121 6 0.020 76.164  0.013  *
BEE 120118 1 129.118 4888465.709 <0.001 ~ **
B A 0.095 2 0.047 179.131  0.006  **
v B 0.001 2 0.000 1.161  0.463
c 0.025 2 0.013 48.198  0.020 *
1R 0.001 2 0.000
BOEREAL 4,086 6 0.681 21.801  0.045  *
BEE 6601725 1 6601.725 211340.864 <0.001  **
mE A 0.106 2 0.053 1.696 0371
Fi B 1.585 2 0.792 25365 0038  *
C 2.395 2 1.198 38343 0.025 *
2 0.062 2 0.031
BEREAL 11,996 6 1.999 40.677  0.024  *
BUEE  10481.733 1 10481.733 213250915 <0.001  **
uE A 6.888 2 3.444 70.066  0.014  *
i B 1.292 2 0.646 13.140  0.071
c 3.817 2 1.908 38825  0.025 %
R 0.098 2 0.049

e 2R E T B3 (P<0.05), **Fn 22730 B 3 (P<0.01) .

BT 22 MRS SR AT, AR BB RS 2
P IEALAL Y P AEIE/INT 0.05, FE A IEAR R X} 512 56
SERMSZ 3, IS B nl{H B . 2T 4E R
(A)FIZE 219 (CO) X RS B E WAL 2 5
FSE N XA SRy i 25 /KT (P<0.05), St G 34°h A, Cs;
SRR (B) X — 8 Y& B2 AN 25 (P>0.05), Uil
IR (B ) AN SR A B & i B AR AN B 2 5 2 AR
B FEPGERZR o X T A WS B R 19 2 5 mg
T, ARG (B ) FIZS 22 W (C) X H5 5 ity i ok dnd 35
IKF-(P<0.05), D] — 3 S5 0 A2 17 S - B i) 5
M R R, A8 B,Cyo LA iR R EESRN
TS A SRR S R RN G, 155
G ALB,Cs.
4 BRI 2T £ E AR
Table 4 Multiple comparison analysis of variance of
orthogonal experiment

. , IRF
EistaN F#
1 2 3
A 3.671¢ 3.921° 3.771°
A, B 3.782 3.799 3.781
C 3.717° 3.800° 3.846°
A 26.936 27.194 27.121
ST B 26.227° 27.640° 26.984°
C 26.404° 27.195 27.653
A 32.890° 34.757 34.734*
M B 34.437 34.350 33.593
C 32.212° 34.489° 34.679

T TR, AR AR/ NG TR R 225 B8 (P<0.05), MRISOC T4,
FRFEFALE (P>0.05)
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Fig.5 Comparison of the contents of hypoglycemic
components in different mulberry leaves
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