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Abstract

This study was conducted to investigate the effects of addition of lotus (Nelumbo nucifera) leaf and root extracts on the
quality and sensory characteristics of ground pork meat. Four types of ground pork were evaluated: 5% ice water added (T0),
5% lotus leaf extract added (T1), 2.5% lotus leaf extract and 2.5% root extract added (T2), and 5% lotus root extract added
(T3). There were no significant differences in moisture, protein, fat, ash, cooking yield, moisture retention, water holding
capacity, reduction in diameter, a-value (redness), b-value (yellowness), VBN content (volatile basic nitrogen), hardness,
springiness, cohesiveness or chewiness. The fat retention was highest in TO (p<0.05). The L-values (lightness) of T2 and T3
were higher than those of T0 and T1 (p<0.05). The pH was lowest in T1 (p<0.05). The TBARS (2-thiobarbituric acid reactive
substances) values of TO, T1, T2, and T3 were 0.47, 0.17, 0.21, and 0.32 mgMA/kg, respectively, with that of T1 being
significantly lower than those of the other samples (p<0.05). The contents of free amino acids related to sweet taste was 642.5
ppm for T1, which was highest among the samples (p<0.05). The flavor was highest in T1 (p<0.05). These results suggest
that lotus leaf extracts improved the lipid oxidation and flavor of ground pork meat.
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Table 1. Formulation of ground pork with lotus leaf and

root extracts (%)
Ingredients Treatments”

TO Tl T2 T3
Pork meat 88 88 88 88
Soybean oil 5 5 5 5
Salt 2 2 2 2
Ice water 5 - - -
Lotus leaf extract - 5 2.5 -
Lotus root extract - - 2.5 5

Y T0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf
extract 2.5% and root extract 2.5%, T3: ground pork with
lotus root extract 5%.
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Moisture retention(%) =

Cooking yield(%) x Cooked moisture content(%)
100

Fat retention(%) =

Cooked weight(g) x Cooked fat(%)

x 100
Raw weight(g) x Raw fat(%)
Reduction in diameter(%) =
Raw diameter — Cooked diameter
x100

Raw diameter
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Table 2. Proximate composition of raw and cooked ground
pork with lotus leaf and root extracts (%)

Treatments” Moisture Protein Fat Ash

Raw ground pork

TO 66.9£0.97  22.7+0.6 7.8+0.4 2.640.3
Tl 66.71.1  22.3+0.7 8.1£0.4 3.040.3
T2 66.0£1.1  23.1%0.5 7.8£0.4 3.1+0.4
T3 66.3£1.0  22.4%0.7 8.5£0.5 2.9+0.4
Cooked ground pork
TO 65.8+1.3  23.3£0.6 8.1£0.5 2.8+0.4
Tl 66.8£1.3  23.1+0.5 7.6£0.4 2.940.3
T2 66.6£13  23.4+0.6 7.4£0.5 2.7+0.4
T3 65.8+12  24.1%0.5 7.440.4 2.6+0.5

Y T0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf ext
ract 2.5% and root extract 2.5%, T3: ground pork with lotus
root extract 5%.

? Mean+S.D.

AL Table 33 7‘@ FEL 84.2~84.9%, T RAS
£ 55.4~56.6%, HTE 2 86.0~88.1%, 378 HAhE&L 5.7~
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Table 3. Cooking yield (CY), moisture retention (MR),
fat retention (FR), water holding capacity (WHC) and reduc-
tion in diameter (RD) of ground pork with lotus leaf and
root extracts (%)

;zzl) cy MR FR  WHC  RD
TO  84.9+1.4” 559+2.1 87.8+2.4" 86.4+3.7 6.6£0.9
Tl 84712 56.6£1.5 80.2+1.8" 88.1£29 5.7<l.1
T2 842414 56.1+1.8 79.0+1.5° 88.0+2.6 5.9+0.8
T3  84.2+1.1 554+13 73.7#2.1° 86.0£3.2 6.1+0.6

" TO0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf
extract 2.5% and root extract 2.5%, T3: ground pork with
lotus root extract 5%.

? Mean+S.D.

» Means with different superscripts in the same column sig-
nificantly differ at p<0.05.
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Table 4. Surface color of ground pork with lotus leaf and
root extracts
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Table S. pH, volatile basic nitrogen (VBN, mg%), 2-thi-
obarbituric acid reactive substances (TBARS, mg MA/kg)
of ground pork with lotus leaf and root extracts

Treatments”
L-value a-value b-value Treatments” pH VBN TBARS
T0 60.9+0.57  7.4+0.2 10.240.7 To 53800179 10014121  0.47+0.03°
Tl 58.5+0.2° 7.740.2 10.4+0.4 Tl 5.35+0.01° 9.63+0.92  0.17+0.02°
T2 62.0£0.2° 7.4+0.6 11.0+0.5 T2 5.36£0.01° 9.94+0.83  0.21+0.02°
T3 62.4+0.3° 7.6+0.8 10.8+0.7 T3 5.38+£0.01° 10.02£0.59  0.32+0.01°

Y T0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf
extract 2.5% and root extract 2.5%, T3: ground pork with
lotus root extract 5%.

? MeanzS.D.

9 Means with different superscripts in the same column si-
gnificantly differ at p<0.05.

" T0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf
extract 2.5% and root extract 2.5%, T3: ground pork with
lotus root extract 5%.

? Mean+S.D.

» Means with different superscripts in the same column sig-
nificantly differ at p<0.05.
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Table 6. Hardness(g/cm®), springiness(%), cohesiveness
(%) and chewiness(g) of ground pork with lotus leaf and
root extracts

Treatments” Hardness Springiness Cohesiveness Chewiness
TO 174027 449424  47.6+19  11.7£19
Tl 1.8+0.2 46.1£1.9 46.1+2.5 12.8+2.1
T2 1.7£0.2 45.6%1.5 47.840.8 12.1+1.3
T3 1.740.1 45.2+0.9 48.1+1.4 12.7+2.2

Y T0: control, ground pork with ice water 5%, T1: ground pork
with lotus leaf extract 5%, T2: ground pork with lotus leaf
extract 2.5% and root extract 2.5%, T3: ground pork with
lotus root extract 5%.

Y Mean%S.D.
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Table 7. Free amino acid(ppm) of ground pork with lotus leaf and root extracts
. . Treatments”
Free amino acid
TO Tl T2 T3

Phosphoserine 74.9+4.47%) 58.343.9° 73.743.1° 56.6+4.1°
Taurine 701.6+47.5° 362.7+30.1° 540.2429.3° 506.1+35.7°
Aspartic acid 3.6+0.9° 9.3+1.4° 10.241.2° 7.1+41.1°
Threonine 70.0+£5.8 75.7+4.9 74.8+6.2 69.0+£5.5
Serine 48.4+2.9™ 52.943.5% 54.7+2.2° 47.2+1.9°
Asparagine 471.4+44.2° 609.3+£51.3° 564.3+£39.5° 462.3+42.1°
Glutamic acid 136.5+10.5° 131.5+9.2° 115.0+8.9° 108.4+10.1°
Proline 57.143.3" 50.842.7° 49.8+2.2° 49.3+1.9°
Glycine 125.3+9.1% 135.5+10.8° 127.948.3% 119.9+9.5°
Alanine 289.1+12.2° 327.6+15.9° 306.7+11.7% 288.2+13.5°
Valine 57.142.5° 63.3£3.1° 61.4+1.8" 543+1.9°
Isoleucine 44.7+1.3% 34.9+1.8° 44.7+41.1* 41.9+1.5°
Leucine 83.9+4.7° 89.345.1° 84.4+4.1° 78.0+3.2°
Tyrosine 43.9+0.9° 50.4+1.4° 47.1+1.0° 41.5+1.0°
Phenylalanine 56.242.1% 59.9+1.9° 53.7+2.2% 50.3+1.5°
Alanine 41.9+1.1° 46.2+0.8° 41.2+0.7° 34.340.5°
Aminobutyric acid 2.540.1¢ 5.240.5° 9.7+0.5" 7.3£0.2°
Histidine 46.9+2.3° 57.1£3.2° 56.142.7° 42.2+1.9°
Carnosine 7.0£0.5° 9.1+0.3° 11.3£0.5° 10.1£0.7°
Ornithine 5.8+0.2° 5.140.2° 5.0+0.3° 4.440.1°
Lysine 48.14+2.2° 53.942.5° 53.0+1.8° 48.8+1.5°
Arginine 36.9+1.3° 38.4+1.1% 42.1£1.9* 39.7+1.5%

Total 2,452.8+151.7° 2,326+130.8® 2,427.0+145.9* 2,176.8+101.8°

Y T0: control, ground pork with ice water 5%, T1: ground pork with lotus leaf extract 5%, T2: ground pork with lotus leaf extract

2.5% and root extract 2.5%, T3: ground pork with lotus ro
? Mean+S.D.

ot extract 5%.

» Means with different superscripts in the same row significantly differ at p<0.05.

Table 8. Sensory score of ground pork with lotus leaf

and root extracts

Treatments”

DA T A HHEE T07F 7P EATHp<0.05). L-value
(BE)E T2 2 137 To 9 TIEG 5280

0.05) a-value(A M%) 2 b-value(ZH =)= A 85 Alold]

A e

Traits T0 T Tz T 1&g 7ol 7} §ISITk pHE T1o] 7Hg RO vl(p<0.05), VBN
Taste 584067  57+08  58+l1  55+06 TFE ARFE Alolddl frelgt zko]7h RIRATE TBARS #2
Flavor 53+0.8")  6.5+0.6°  6.0+0.8°  55+1.1° TO, T1, T2 % T37} 217} 0.47, 0.17, 0.21 3 0.32 mg MA/kg
Texture 5.940.6 6.0+1.1 5.9+1.3 6.0+0.8 o7 A9 FEES 718 Tlo] 7P whthp<0.05). 714
Juiciness 6.0+1.1 6.2+0.8 6.0+0.6 5.9+0.8 A Ao R S5 Ax, B4, S 2 AR AR
Palatability ~ 6.2+0.8 6.4x1.1 6.4+0.6 6.0+£0.8 = Alold] §2J3t xto]7) ittt THkE Ul= Sgjolm| At
Y T0: control, ground pork with ice water 5%, T1: ground pork < T1°] 642.5 ppmo. =2 7H =SkTHp<0 05) Hs548 =

with lotus leaf extract 5%, T2: ground pork with lotus leaf ub A7 tEA 2 AA AR 7S A BE Atold] #
fjtti:cioifz;;tlctl 5roo/(c:t extract 2.5%, T3: ground pork with gk 2po]7} GIQA L, E0E= Tlo] 7FE E3kehp<0.05). ©]
) Mo, ge] AhE FYhel HE A FEE AL AW
» Means with different superscripts in the same row signi- £ oAt Fm ]T:I NAAZI=d ERACIY Aoz v
ficantly differ at p<0.05. Ebyith
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