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Abstract

Recently, the incidence of cardiovascular diseases including high blood pressure and heart disease has increased with
increased meat consumption in Korea. This study was performed to determine the optimal mixing ratio among ratios of
0, 1:0, 0:1, 1:1, 2:1, and 1:2 of mulberry leaf powder to mulberry fruit powder based on the anti-inflammatory effects.
Then, the quality characteristics of the sauce for meat prepared with different mixing ratios (0, 1:1, 1:2, 1:3, 1:4, and 1:5)
of mulberry leaf powder to mulberry fruit powder were assessed. The inhibitory effects of ML2MF1 (2:1 ratio of mulberry
leaf powder to mulberry fruit powder) on NO and TNF-a production were superior to those of other mixing ratios. With
respect to color values of the sauce for meat prepared with different mixing ratio of mulberry leaf powder to mulberry
fruit powder, as the mulberry fruit powder mixing ratios was increased, redness was increased but lightness and yellowness
were decreased. The sensory evaluation of MLIMFSS (1:5 ratio of mulberry leaf powder to mulberry fruit powder) sauce
for meat showed the highest score with respect to color, smell, taste, harmony with meat and the overall preference. In
conclusion, as the mulberry leaf powder mixing ratio was increased, the anti-inflammatory activities were increased. But
sensory evaluation scores were increased as the mulberry fruit powder mixing ratio was increased. Therefore, by performing
further study, the method to increase mulberry leaf powder in the mixing ratio for improving the sensory evaluation should
be provided.

Key words: mulberry leaf, mulberry fruit, meat sauce, anti-inflammatory effects
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Table 1. Formulas of vegetable stock

Ingredients Amounts(g)

Olive oil 20
Onion 150
Carrot 100
Celery 100
Crushed garlic 7
Whole peeled tomatoes 800
Bay leaves 1
Salt 3

Total 1,181

Vegetable stock” 420 g
l
Adding red wine 200 g
l
Simmering 10 min
l
Adding brown roux 30 g

l

Simmering of sauce for meat for 3 min

l

Sauce for meat 90 g + different mixing ratios of mulberry leaf
powder and mulberry fruit powder 10 g, respectively

l

Mixing and simmering for 30 sec
l

Product(meat sauce)

Fig. 1. The processing of sauce for meat prepared with
different mixing ratios of mulberry fruit powder to mulberry
leaf powder. ) Vegetable stock was shown in Table 1.
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Fig. 2. The inhibitory effects of EtOH extracts prepared
with different mixing ratio of mulberry leaf powder and
mulberry fruit powder on NO production in LPS-stimulated
RAW 264.7 cells. Control: Normal cell only, LPS: cell
treated with LPS (1 pg/mL), MLIMFO: LPS + mulberry
leaf EtOH extract (100 pg/mL), MLOMF1: LPS + mulberry
fruit EtOH extract (100 pg/mL), ML1IMF1: LPS + mixture
EtOH extract (100 pg/mL) of mulberry leaf to mulberry
fruit(1:1) ML2MF1: LPS + mixture EtOH extract (100 pg/
mL) of mulberry leaf to mulberry fruit (2:1), MLIMF2:
LPS + mixture EtOH extract (100 ug/mL) of mulberry leaf
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Fig. 3. The suppressive effects of different mixing ratio
in EtOH extracts of mulberry leaf powder and mulberry
fruit powder on TNF-a production in LPS stimulated RAW
264.7 cells. Control: Normal cell only, LPS: cell treated
with LPS (1 pg/mL), MLIMFO: LPS + mulberry leaf EtOH
extract (100 pg/mL), MLOMF1: LPS + mulberry fruit EtOH
extract (100 pg/mL), ML1IMF1: LPS + mixture EtOH extract
(100 pg/mL) of mulberry leaf to mulberry fruit (1:1) ML2MF1:
LPS + mixture EtOH extract (100 ng/mL) of mulberry leaf
to mulberry fruit (2:1), MLIMF2: LPS + mixture EtOH extract
(100 pg/mL) of mulberry leaf to mulberry fruit (1:2). =
»<0.001
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Table 2. Color values of sauce for meat prepared with
different mixing ratio of mulberry leaf powder and mulberry
fruit powder

Groups” L a b

Control 27.90£0.27%%  1.90+0.14° 3.2240.19°
MLIMFIS 24.97+0.61° 2.55+0.01° 2.57+0.12°
MLIMF2S 24.53+0.01° 3.13£0.05° 1.5240.02°
MLIMF3S  23.59+0.01° 4.42+0.02" 0.98+0.02¢
MLIMF4S 22.72+0.02¢ 4.82:+0.05% 0.88+0.02%
MLIMF5S  20.76+0.03° 5.04+0.02° 0.78+0.01°

Y Control: sauce was prepared without mulberry leaf powder or/and
mulberry fruit powder, MLIMF1S: mixing ratio of mulberry leaf
powder to mulberry fruit powder was 1 to 1, MLIMF2S: mixing
ratio of mulberry leaf powder to mulberry fruit powder, was 1 to
2, MLIMF3S: mixing ratio of mulberry leaf powder to mulberry
fruit powder was 1 to 3, MLIMFA4S: mixing ratio of mulberry leaf
powder to mulberry fruit powder was 1 to 4, MLIMFS5S: mixing
ratio of mulberry leaf powder to mulberry fruit powder was 1 to 5

2 All values are Mean+S.D.

3 @< Different superscripts are significantly different by Duncan’s
multiple range test at p<0.05.
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Q17| "lEo]tiYe & Bae 2010; Lee & Choi 2013).
=] %, BEToIY o &3 FES H7ekA] o
2 xS 128, BT oo &Y £ HE L1E M7

Table 3. The sweetness and salinity of sauce for meat
prepared with different mixing ratio of mulberry leaf powder
and mulberry fruit powder

Groups" Sweetness(°Brix) Salinity(%)

Control 16.000.507% 1.28+0.11NY
MLIMF1S 19.17+0.62° 1.08+0.12
MLIMF2S 20.16+0.24¢ 1.11£0.12
MLIME3S 20.83+0.24° 1.130.11
MLIMF4S 21.67+0.24° 1.15+0.11
MLIME5S 22.50+0.41° 1.16+0.11

Y Control: sauce was prepared without mulberry leaf powder or/and
mulberry fruit powder, MLIMF1S: mixing ratio of mulberry leaf
powder to mulberry fruit powder was 1 to 1, MLIMF2S: mixing
ratio of mulberry leaf powder to mulberry fruit powder, was 1
to 2, MLIMF3S: mixing ratio of mulberry leaf powder to
mulberry fruit powder was 1 to 3, MLIMFA4S: mixing ratio of
mulberry leaf powder to mulberry fruit powder was 1 to 4,
MLIMF5S: mixing ratio of mulberry leaf powder to mulberry
fruit powder was 1 to 5

? All values are MeantS.D.

= Different superscripts are significantly different by Duncan’s
multiple range test at p<0.05.

Y Not Significant
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AR A<l 7] F E(overall quality)o] 7%, BolHdtyl ¢ ]
BakS 1.5 HEE FH7FEE MLIMFSS Q] 471 AA|Z<1 7]
Sk 7H A YERLTHp<0.05).

Table 4. The sensory evaluation of sauce for meat prepared with different mixing ratio of mulberry leaf powder and

mulberry leaf powder

Groups" Color Flavor Taste Taste balance Overall quality

Control 2.93+0.187% 1.80+0.11¢ 1.60+0.51¢ 1.7340.12° 1.67+0.13"
MLIMF1S 3.60+0.13¢ 3.7340.12° 2.20+0.11¢ 2.80+0.11¢ 2.60+0.51°
MLIME2S 5.00+0.65° 4.60+0.13° 4.40+0.13° 4.001.46° 4.40+0.51¢
MLI1ME3S 5.20+0.11° 4.60+0.51° 4.60+0.13° 5.00+0.65% 5.2040.11°
MLI1MF4S 5.40+0.25 4.80+0.11° 5.27+0.25° 5.93+0.23° 5.7340.12°
MLIMF5S 5.60+0.13 5.60+0.51° 6.27+0.12° 6.60+0.13 6.40+0.13°

Y Control: sauce was prepared without mulberry leaf powder or/and mulberry fruit powder, MLIMF1S: mixing ratio of mulberry leaf powder
to mulberry fruit powder was 1 to 1, MLIMF2S: mixing ratio of mulberry leaf powder to mulberry fruit powder, was 1 to 2, MLIMF3S:
mixing ratio of mulberry leaf powder to mulberry fruit powder was 1 to 3, MLIMFA4S: mixing ratio of mulberry leaf powder to mulberry
fruit powder was 1 to 4, MLIMFS5S: mixing ratio of mulberry leaf powder to mulberry fruit powder was 1 to 5

2 All values are Mean+SD

3+ Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.
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