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Quality Characteristics of Seasoned Pork Meat Added with
Fermented Soybean Paste Sauce of Lotus Leaf Powder
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ABSTRACT

This study examined the effects of lotus leaf freeze-dried powder on the color, texture, amino acid content, antioxidant
activity, pH, thiobarbituric acid reactive substances (TBARS), and total bacterial numbers of seasoned pork meat stored at
4C for 10 days. The redness and yellowness values of the sauces were increased by the addition of lotus leaf freeze-dried
powder. The sensory qualities of 2%, including the taste, color, flavor, texture, and overall acceptability, were improved signi-
ficantly compared to the samples. The total bacterial numbers of pork seasoned with the lotus leaf freeze-dried powder. The
TBARS values of 4% sauce were significantly lower than that of the samples. These results suggest that 4% lotus leaf powder
can increase sensory quality antioxidant activities and bacterial growth when used as an additive to seasoned pork meat.
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Table 1. Formulation of Lotus ferented soybean paste sauce (unit: g)
Treatments
Composition
Control 2% 4% 6% 8%
Lotus leaf powder 0 3.62 7.24 10.86 14.48
Fermented soybean paste 40 40 40 40 40
Water 30 30 30 30 30
Soy sauce 10 10 10 10 10
Corn syrup 35 35 35 35 35
White sugar 13 13 13 13 13
Fresh garlic 10 10 10 10 10
Fresh ginger 5 5 5 5 5
Rice wine 15 15 15 15 15
Sesame oil 15 15 15 15 15
Sesame 8 8 8 8 8
Total 181 186.62 192.24 197.86 203.48
| Hind leg meat ‘
l
| Quick freezing at —20C ‘
!
| Slicing in 3 x 3 x 0.3 cm \
l

| Remove remaining blood ‘

! < |

Pork : meat sauce (with Lotus leaf)

| Seasoning ‘

!
| Refrigeration at 1+1°C for 1 days ‘

Fig. 1. Preparation procedure for pork samples.
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Table 2. Color of pork seasoned with fermented soybean paste with Lotus leaf freeze-dried powder

Hunter’s color value

Samples”
Lightness (L*) Redness (a*) Yellowness (b*)
Control 32.49+0.977 4.81+0.33° 12.20+0.36"
2% 27.89+0.29" —3.56+0.56" 9.64+0.31°
4% 26.29+1.02° —4.16+0.17° 8.04+0.56°
6% 24.5240.52¢ —4.99+0.09° 5.8940.62¢
8% 22.1240.49° —5.44+0.28° 3.7340.66°

Y Control: Seasoning pork meat containing Lotus leaf powder 0%, 2%: Seasoning pork meat containing Lotus leaf powder 2%, 4%:
Seasoning pork meat containing Lotus leaf powder 4%, 6%: Seasoning pork meat containing Lotus leaf powder, 8%: Seasoning pork

meat containing Lotus leaf powder 8%.

? Values are meanststandard deviation of triplicate determinations.
% Different superscripts within a column (*"°) indicate significant differences (p<0.05).

Table 3. pH, total soluble solids (Brix%) and saltinity of pork seasoned with fermented soybean paste with Lotus leaf

freeze-dried powder

Samples” pH Total soluble solids (Brix%o) Saltinity (%)
Control 5.98+0.042% 46.77+0.25° 2.87+0.06°
2% 5.7140.01° 50.06+0.51¢ 3.00+0.10¢
4% 5.50+0.01° 53.15+0.26° 3.83+0.06°
6% 5.41+0.05¢ 56.07+0.21° 4.000.06
8% 5.25+0.01° 57.93+0.32° 4.13+0.06

D Control: Seasoning pork meat containing Lotus leaf powder 0%, 2%: Seasoning pork meat containing Lotus leaf powder 2%, 4%:
Seasoning pork meat containing Lotus leaf powder 4%, 6%: Seasoning pork meat containing Lotus leaf powder, 8%: Seasoning pork

meat containing Lotus leaf powder 8%.

? Values are meanststandard deviation of triplicate determinations.

% Different superscripts within a column (*"°) indicate significant differences (p<0.05).
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Table 4. Texture of pork seasoned with fermented

soybean paste with Lotus leaf freeze-dried powder

HoFA oF BAEREAERS

Samples” Hardness (g) Spinginess (%) Chewiness (g) Gumminess (g) Cohesiveness (%)

Control 2,010.67+128.44% 1.52+0.10° 1,963.0050.86° 1,499.00+43.51° 0.77+0.06"
2% 1,824.17+64.61° 1.47+0.12° 2,036.33+55.41° 1,255.00+£55.00° 0.75+0.04®
4% 1,652.00+49.57° 1.2740.05° 1,041.67+63.54° 681.33+24.42¢ 0.71=0.02%*
6% 1,860.00+40.00° 0.76+0.12° 1,355.33+160.75° 1,331.0068.46° 0.69+0.01%
8% 2,077.67+73.05° 0.5620.10° 1,626.85+£101.03° 1,749.00+174.13 0.68+0.02¢

D Control: Seasoning pork meat containing Lotus leaf powder 0%, 2%: Seasoning pork meat containing Lotus leaf powder 2%, 4%:
Seasoning pork meat containing Lotus leaf powder 4%, 6%: Seasoning pork meat containing Lotus leaf powder, 8%: Seasoning pork

meat containing Lotus leaf powder 8%.

? Values are meanststandard deviation of triplicate determinations.
® Different superscripts within a column (*"°) indicate significant differences (p<0.05).

A¥h= Table 59 2t} 2] opv]=ite]
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aspartic acid, glutamic acid, leucine, lysine, alanine 522 1}
og] 714 ghol] da-& nx=d 1

% glutamic aid+= inosine monophosphate(IMP)2} &7 F-7]|

Table 5. Amino acid content of pork seasoned with fermented soybean paste with Lotus leaf freeze-dried powder
(unit: mg/g dry basis)

Samples

Amino acids and its derivatives

Control 2% 4% 6% 8%
Alanine 8.091 8.119 9.101 9.167 10.410
Arginine 9.824 8.647 6.358 6.474 7.264
Aspartic acid 12.111 10.153 12.564 12.815 15.130
Cystine 1.697 1.617 1.927 1.850 2419
Glutamic acid 19.245 15.042 19.169 19.814 23.208
Glycine 6.152 3.588 5.776 5.270 6.771
Histidine 5.085 4.563 6.143 6.045 6.893
Proline 6.088 5.775 6.358 6.474 7.264
Serine 4319 2.765 3.697 3.889 4.844
Tyrosine 4.538 4.769 5.209 5.174 6.300
Isoleucine 7.002 7.029 8.169 8.146 9.089
Leucine 12.087 12.045 13.681 13.991 16.002
Lysine 11.643 9.933 13.140 13.025 16.571
Methionine 3.262 3.165 3.887 3.742 3.771
Phenylalanine 6.363 6.113 6.934 7.028 7.963
Threonine 5.996 5.249 6.303 6.457 7.738
Valine 7.262 7.119 8.255 8.177 9.060
Total amino acids 130.764 115.692 140.091 140.839 164.935
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Table 6. Total polyphenol, flavonoid contents and DPPH
soybean paste with Lotus leaf freeze-dried powder
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Fig. 2. Changes in pH on pork seasoned with fermented
soybean paste with Lotus leaf freeze-dried powder during
storage.

radical scavenging ability of pork seasoned with fermented

Samples” Polyphenols (mg%, GAE") Flavonoids (mg RHE?/g) DPPH radical scavenging ability (%)
Control 2.51+0.357% 0.730.18° 7.00£0.14°
2% 3.12+0.13¢ 1.26+0.14 10.15+0.68°
4% 3.91+0.29° 1.89+0.11° 12.13+0.81°
6% 4.76+0.29° 2.23+0.08" 16.25+0.94°
8% 5.18+0.34* 3.11+0.10° 18.53+0.57°

Y Control: Seasoning pork meat containing Lotus leaf powder 0%, 2%: Seasoning pork meat containing Lotus leaf powder 2%, 4%:

Seasoning pork meat containing Lotus leaf powder 4%, 6%: Seasoning pork meat containing Lotus leaf powder, 8%: Seasoning pork

meat containing Lotus leaf powder 8%.

? Values are meanststandard deviation of triplicate determinations.

3 Different superscripts within a column (*"°) indicate significant differences (p<0.05).
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on pork seasoned with fermented soybean paste with Lotus
leaf freeze-dried powder during storage.
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Fig. 4. Changes in TBARS (mg MA/kg) value of pork

seasoned with fermented soybean paste with Lotus leaf
freeze-dried powder during storage.
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Table 7. Sensory properties of pork marinaded with fermented soybean paste sauce with hot-air drying lotus leaf power

(n=30)
Samples” Color Flavor Taste Texture Chewiness Overal.l-.
acceptability
Control 6.930.837>%) 6.67+0.92° 6.23+0.43° 6.23+0.43° 5.87+0.82° 6.57+0.50°

2% 7.30+1.18% 7.70+£0.99° 8.27+0.74° 7.90+0.76" 7.90+0.76" 8.20+0.76"
4% 6.67+0.71° 6.93+1.05° 5.87+0.82° 6.83+0.75" 7.53+0.92° 7.30£0.92°
6% 7.8320.70° 6.23+0.43° 5.90+0.66° 6.03+0.81° 6.03+0.81" 6.03+0.81¢
8% 7.00£1.55" 4.43+0.50° 4.5740.50¢ 4.3020.47° 4.30£0.47° 4.30+0.47°

Y Control: Seasoning pork meat containing Lotus leaf powder 0%, 2%: Seasoning pork meat containing Lotus leaf powder 2%, 4%:
Seasoning pork meat containing Lotus leaf powder 4%, 6%: Seasoning pork meat containing Lotus leaf powder, 8%: Seasoning pork

meat containing Lotus leaf powder 8%.

? Values are meanststandard deviation of triplicate determinations.

3 Different superscripts within a column (*"°) indicate significant differences (p<0.05).

srobAlon] pHE Robith H7bge] e opdESe 8

A9 7 4% AP AKEA 4G FEAAA et

sron], ol BER/IAAE FAE TS ehpglc

AE RS ol AR BAH A3 Ay Bae] Yrlgel &
ol

S
7VeE oplAte] FF B

O

acid, glutamic acid, leucine, lysine 52| &aFo]
st &g o] 7 Hrterol S7Hstel whEt =4 vehew Al
F57re] fF99A4<l zto] & YERNRITE DPPH radical 227124
< F Eovs e A BAE o] F e &
Zo] E£S4= DPPH radical 27 A B3 Z7lste Ao

2 dHA v

A A7\ 7ol w2 19 Bl AAE AUl g =S E
A 55 33 A7 24713t whEt pHE HHAdte] 3
T4 S71et o 4% A BdS 718 Foll A= 4.89
log CFU/mLZ control7-¢} ¥l w3t Sw] 714 @& #45
YeRfI. TBARS dre] A9 S5 fARE 43S
VERHTE whEba] A9 BT 4% HUkro R dto] ofd

o, Sh

E5S Alzahs Zo] g whgA @ Aow ARdr

REFERENCES

Bae YH, Lee JS, Lee KA, Yoon JD, Kang DH, Lee JS (2002)
The effect of sarcodon aspratus fruitbody on the cooking
quality of beef steak. J East Asian Soc Diet Life 12(4):
326-333.

Blois MS (1958) Antioxidant determinations by the use of a
stable free radical. Nature 181: 1191-1200.

Buege JA, Aust SD (1978) Microsomal lipid peroxidation.

Methods Enzymol 52: 302-310.

Choi YS, Choi JH, Kim HY, Kim HW, Lee MA, Chung HJ,
Lee SK, Kim CJ (2011) Effect of lotus (Nelumbo nucifera)
leaf powder on the quality characteristics of chicken patties
in refrigerated storage. Food Sci Anim Resour 31(1):
9-18.

Dewanto V, Wu X, Adom KK, Liu RH (2002) Thermal
processing enhances the nutritional value of tomatoes by
increasing total antioxidant activity. J Agric Food Chem
50(10): 3010-3014.

Egan AF, Ford AL, Shay BJ (1980) A comparison of micro-
bacterium thermosphactum and lactobacilli as a spoilage
organism of vacuum-packaged sliced luncheon meats. J
Food Sci 45(6): 1745-1748.

Han HY, Lee SJ (2017) Physicochemical quality characteristics
of fermented soybean paste sauce added lotus leaf powder.
Culi Sci & Hos Res 23(3):8-14

Huang B, He JS, Ban XQ, Zeng H, Yao XC, Wang YW
(2011) Antioxidant activity of bovine and porcine meat
treated with extracts from edible lotus (Nelumbo nucifera)
rhizome knot and leaf. Meat Sci 87(1): 46-53.

Joo NM, Jung HS, Yoon JY, Park SH, Lee SM, Song YH,
Lee JH (2010) Development and application of soybean
paste sauce with walnuts and sesame seeds. Culi Sci &
Hos Res 16(3): 298-306.

Jung IC (1997) Changes in morphologic and enzymatic pro-
perties of beef myofibrillar protein by storage temperature.
Korean J Food Nutr 10(4): 468-474.



224 ahal|od

Kashiwada Y, Aoshima A, Ikeshiro Y, Chen YP, Furukawa
H, Itoigawa M, Fujioka T, Mihashi K, Cosentino LM,
Morris-Natschke SL, Lee KH (2005) Anti-HIV benzyli-
soquinoline alkaloids and flavonoids from the leaves of
Nelumbo nucifera, and structure-activity correlations with
related alkaloids. Bioorg Med Chem 13(2): 443-448.

Kawai M, Okiyama A, Ueda Y (2002) Taste enhancements
between various amino acids and IMP. Chem Senses
27(8): 739-745.

KFDA (2002) Official Book for Food. Korean Food & Drug
Administration, Seoul, Korea. pp 1-30.

Kim GW, Kim MS, Kim SE (2009) A study on the house-
wives’ purchase behaviors of pork. Journal of the Korea
Academia-Industrial Cooperation Society 10(12): 3910-
3918.

Kim HJ, Hwang EY, Im NK, Park SK, Lee IS (2010)
Antioxidant activities of Rumex crispus extracts and effects
on quality characteristics of seasoned pork. Korean J Food
Sci Technol 42(4): 445-451.

Kim HY, Bae JW (2009) Improvement in the storage quality
for of steamed chicken processed by a sous-vide cook-chill
system-Focused on addition of oregano-allspice and ascor-
bic acid-. Korean J Food Cook Sci 25(3): 297-305.

Kim HY, Hwang IG, Shin YJ, Kim SY, Hwang Y, Yoo SM
(2012) Quality characteristics of seasoned pork meat added
with the sauce of pine needle extract during storage. J East
Asian Soc Diet Life 22(5): 593-603.

Kim KS, Shin MK, Kim HY (2008) Nutritional composition
and antioxidant activity of the white louts (Nelumbo
uncifera Gaertn) leaf. J East Asian Sco Diet Life 18(4):
499-506.

Kim SK, Byun HG, Jeon YIJ, Joo DS, Kim JB (1999)
Development of natural seasoning using desalinated tuna
boiled extract. Korean J Fish Aquat Sci 32(1): 75-82.

Kim SM, Kim EJ (2005) Developments of rapid pickling meat
using pickle carrier containing water-soluble mineral ions.
Food Industry and Nutrition 10(1): 54-65.

Korea Meat Trade Association (2024) Consumption Status Data
http://www.kmta.or.kr (accessed on 11. 8. 2024).

Kwak EJ, An JH, Lee HG, Shin MJ, Lee YS (2002) A study
on physicochemical characteristics and sensory evaluation
according to development of herbal sauces of jujube and
omija. J Korean Soc Food Sci Nutr 31(1): 7-11.

Lee BG, Byun KI (2008) Rheological properties of white pan

ol F HoFA oF BAEREAERS

bread dough prepared with lotus (Nelumbo nucifera) seeds
powder. Food Sci Preserv 15(6): 852-858.

Lee KS, Kim JN, Jung IC (2012) Quality characteristics and
palatability of ground pork meat containing lotus leaf and
root extracts. J East Asian Soc Diet Life 22(6): 851-859.

Lee KS, Kim JN, Jun IC (2013) Physicochemical properties
of ground pork with Lotus leaf extract during refrigerated
storage. J East Asian Soc Diet Life 23(4): 477-486.

Luo X, Chen B, Liu JJ, Yao SZ (2005) Simultaneous analysis
of N-nornuciferine, O-nornuciferine, nuciferine, and roe-
merine in leaves of Nelumbo nucifera Geartn by high-
performance liquid chromatography-photodiode array de-
tectionelectrospray mass spectrometry. Anal Chim Acta
538(1-2): 129-133.

Oh DH (1986) Studies on the quality of cured meat in the
preocessing Ph D Dissertation Chonbuk National Unive-
rsity, Jeonju, Korea.

Park BH, Kim SD, Jeon ER, Cho HS (2012) Quality charac-
teristics and volatile flavor components of cooked rice,
yenipsambab, with lotus leaf powder. J Korean Soc Food
Cult 27(4): 374-382.

Park BH, Park MY, Cho HS (2014) Quality characteristics of
Maejakgwa with added Nelumbo nucifera leaf powder.
Food Sci Preserv 21(3): 328-333.

Park KS, Park HS, Choi YJ, Moon YH, Lee KS, Kim M]J,
Jung IC (2011) Quality changes of pork patty containing
lotus (Nelumbo nucifera) leaf and root powder during
refrigerated storage. J Life Sci 21(12): 1732-1739.

Saleh ES, Hameed A (2008) Total phenolic contents and free
radical scavenging activity of certain Egyptian Ficus
species leaf samples. Food Chem 114(4): 1271-1277.

SCIENCE (KISTI) (2024) Meat Seasoning Composition and
Seasoned Meat Having Storage Improvement Using the
Same. https://scienceon.kisti.re.kr (accessed on 11. 8. 2024).

Shin YJ (2007) Quality characteristics of fish paste containing
lotus (Nelumbo nucifera) leaf powder. Korean J Food
Cook Sci 23(6): 947-953.

Turner EW, Patnter WE, Montie EJ, Basserkt MW, Struck
GM, Olson FC (1954) Use of the 2-thiobarbituric acid rea-
gent to measure rancidity in frozen pork. Food Technol 8:
326-329.

Yang HC, Heo NC, Choi KC, Ahn YJ (2007) Nutritional
composition of white-flowered and pin-flowered lotus in
different parts. Korean J Food Sci Technol 39(1): 14-19.



A=}
AAET AFALAE A

l

34(4): 215~225 (2024)

Yun HJ, Jin SY (2023) Selection of dessert cafes based on the
diverse food-related lifestyles of people living in a single-
person household. J East Asian Soc Diet Life 33(3): 221-

232.

il
2
N
X
3,

i)
Jm

oX

225

Date Received  Jan. 26, 2024
Date Revised Jun. 21, 2024
Date Accepted  Jun. 21, 2024



	연잎분말 된장소스를 첨가한 양념돈육의 이화학적 품질 특성
	ABSTRACT
	서론
	재료 및 방법
	결과 및 고찰
	결론
	REFERENCES


