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Abstract

This study was carried out to investigate the effect of the addition of lotus (Nelumbo nucifera) root and leaf powder on
the quality characteristics of pork patties. The pork patties were of four types: nothing added (CTL), 0.5% lotus root powder
added (LRP), 0.25% lotus root and 0.25% lotus leaf powder added (LRLP), and 0.5% lotus leaf powder added (LLP). There
was no significant difference in L' value (whiteness), cohesiveness, gumminess, chewiness, water holding capacity, VBN con-
tent, and total bacterial amount. The moisture was highest in CTL, protein was highest in LRLP, fat was highest in LRLP
and LLP, and ash was highest in LRLP (p<0.05). The total polyphenol content of the CTL, LRP, LRLP, and LLP were 3.34,
3.64, 3.90 and 3.90 mg/100 g, respectively. The a* value was highest in CTL, and the b* value of LRLP and LLP were higher
than those of CTL and LRP (p<0.05). The hardness of CTL and LRP were higher than those of LRLP and LLP, and
springiness was lowest in LLP (p<0.05). The cooking loss, thickness change, diameter changes, and pH were highest in CTL
(»<0.05). The TBARS was highest in CTL, and was lowest in LLP (p<0.05).
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Table 1. Formulation of pork patty containing lotus root
and leaf powder

Treatments"
Ingredients
CTL LRP LRLP LLP
Pork ham meat (%) 88.0 88.0 88.0 88.0
Soybean oil (%) 5.0 5.0 5.0 5.0
Ice water (%) 5.0 5.0 5.0 5.0
Salt (%) 2.0 2.0 2.0 2.0
Lotus root powder (%) - 0.5 0.25 -
Lotus leaf powder (%) - - 0.25 0.5
Total (%) 100.0 100.5 100.5 100.5

Y Treatments: CTL=control pork patty, ~LRP=pork patty with
lotus root powder 0.5%, LRLP=pork patty with lotus root
powder 0.25% and leaf powder 0.25%, LLP=pork patty with
lotus leaf powder 0.5%.
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Table 2. Chemical composition of pork patty containing lotus root and leaf powder

Treatments”
Traits
CTL LRP LRLP LLP
Moisture (%) 71.26+0.07°? 70.79+0.28" 70.38+0.16° 70.73+0.07°
Protein (%) 19.04+0.05° 19.1740.14° 19.28+0.07° 19.08+0.05¢
Fat (%) 7.600.05° 7.80+0.02° 7.96+0.03" 7.96+0.03°
Ash (%) 2.10+0.03¢ 2.24+0.03° 2.38+0.01° 2.23+0.01°

" Treatments: CTL=control pork patty, LRP=pork patty with lotus root powder 0.5%, LRLP=pork patty with lotus root powder 0.25%
and leaf powder 0.25%, LLP=pork patty with lotus leaf powder 0.5%.
? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range

test.

Table 3. Polyphenol compound content of pork patty containing lotus root and leaf powder

Treatments”

CTL LRP LRLP LLP

Trait

Polyphenol (mg/100 g) 3.34+0.03% 3.64+0.03 3.90+0.02° 3.9040.03°

" Treatments: CTL=control pork patty, LRP=pork patty with lotus root powder 0.5%, LRLP=pork patty with lotus root powder 0.25%
pork patty. =pork patty

and leaf powder 0.25%, LLP=pork patty with lotus leaf powder 0.5%.
? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range

test.

H Zods 385 (Lee e al 2010)0] JeE 1 Aoz dara 1992, Yoshizawa et al 1987).
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Table 4. Surface color of pork patty containing lotus root and leaf powder

Treatments”
Traits
CTL LRP LRLP LLP
L -value 46.63+1.08 47.15+1.38 46.38+0.74 46.02+1.18
a’-value 8.19+0.36"? 7.03+0.59° 2.18+0.16° 1.95+0.05°
b’-value 8.74+0.86° 8.94+0.81° 11.89+0.83° 12.10+0.61°

" Treatments: CTL=control pork patty, LRP=pork patty with lotus root powder 0.5%, LRLP=pork patty with lotus root powder 0.25%
and leaf powder 0.25%, LLP=pork patty with lotus leaf powder 0.5%.

? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range
test.
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Table S. Textural properties of pork patty containing lotus root and leaf powder

Treatments"
Traits
CTL LRP LRLP LLP
Hardness (g/cm?) 7.03+0.09™ 6.98+0.12° 6.87+0.09° 6.82+0.12°
Springiness (%) 88.174+2.32% 88.77+1.92%° 88.95+1.86" 87.84+1.96°
Cohesiveness (%) 67.87+2.12 67.19+2.14 67.17+2.28 66.91+£2.13
Gumminess (kg) 111.27£15.60 103.52+15.83 107.90+15.06 104.77+18.30
Chewiness (g) 59.79+1.97 61.02+0.91 60.87£1.51 60.59+1.20

Y Treatments: CTL=control pork patty,
and leaf powder 0.25%,

LRP=pork patty with lotus root powder 0.5%,
LLP=pork patty with lotus leaf powder 0.5%.

LRLP=pork patty with lotus root powder 0.25%

? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range

test.
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Table 6. Water holding capacity, cooking loss, thickness and diameter changes of pork patty containing lotus root and

leaf powder

Treatments”
Traits
CTL LRP LRLP LLP
Water holding capacity (%) 50.78+1.17 50.93£1.16 50.19+1.14 50.46+0.73
Cooking loss (%) 18.48+1.32% 17.89+1.02° 17.65+0.98° 17.68+0.85"
Thickness change (%) 4.94+0.13 4.7340.26™ 4.46+0.34° 4.5340.35%
Diameter change (%) ~7.03+0.16° ~6.89+0.28" —6.47+0.46° —6.76£0.43%

" Treatments: CTL=control pork patty,
and leaf powder 0.25%,

LRP=pork patty with lotus root powder 0.5%,
LLP=pork patty with lotus leaf powder 0.5%.

LRLP=pork patty with lotus root powder 0.25%

? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range

test.

A3, 7L AZE VBN g zbo|= YA Tt SA1%
°] VBN & 8l Fit5e= Alx SA= 2ol 7h AR, A%
T HAES] A% SEd webr] SER|BRE Ax SA|9 F
FEE Adsle Hole A9 e AR A
A AAsl= conjugated diene ¥, hydroperoxide ¥+, aldehyde
F 59 #Ao] Y9lo] ¥, aldehydedl 2 % malon-
dialdehyde:= TBA A]<}#} Whg-817] wjiol] TBARSE 54
Foll A Aatsle] 2| E 2 o]-&H THRaharjo & Sofos 1993).
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+ Choi et al(2011)-4 éﬂr@r T.—/\]—o};’ir/}
o]’de] Aol A =5 pattyE A2 wol] Aol A

Buro] Ayle JubgE 227 Sof U o kS n]x|X]
OB £ payel FAAREE UFAA A2
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Table 7. pH, VBN, TBARS and TBA of pork patty containing lotus root and leaf powder

Treatments"
Traits
CTL LRP LRLP LLP
pH 5.41+0.01" 5.35+0.01° 5.30+0.01° 5.30+0.01°
VBN (mg%)” 12.97+1.56 13.03+1.66 12.53+1.58 12.20+1.71
TBARS (mg MA/kg)" 0.43+0.01° 0.3340.02° 0.19+£0.01° 0.08+£0.01¢
TBA (log CFU/g)” 2.06+0.02 2.06+0.02 2.07+0.02 2.060.02

D Treatments: CTL=control pork patty,
and leaf powder 0.25%,

LRP=pork patty with lotus root powder 0.5%,
LLP=pork patty with lotus leaf powder 0.5%.

LRLP=pork patty with lotus root powder 0.25%

? Meanzstandard deviation, Mean in row followed by different superscripts are significantly different at p<0.05 by Ducan's multiple range

test.
% Volatile basic nitrogen.
9 2-Thiobarbituric acid reactive substances.
% Total bacterial amount.
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