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Effects of various fat replacers on the physicochemical properties of reduced-fat pork

patties during cold storage

Abstract

The increasing consumption of high-fat delivery and instant foods has increased the risk of
chronic diseases associated with excessive fat intake. In response, reduced-fat meat products
are being developed to address these health concerns. This study investigated the impact of
various fat replacers on the physicochemical properties of reduced-fat pork patties during cold
storage. Among the treatments, the pork patties with Konjac (T3) demonstrated the highest
pH and water-holding capacity (p<0.05). However, the addition of eggplant (T2) significantly
affected color due to its anthocyanin content, resulting in color degradation. All fat replacers,
including papaya (T1), eggplant, and konjac, exhibited antimicrobial and antioxidant
properties. Based on these findings, papaya, eggplant, and konjac can be effectively used as
fat substitutes in meat product formulations to enhance product quality while promoting

health benefits.

Keywords: fat replacement, reduced-fat pork patties, papaya, eggplant, konjac.
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324  Tables and Figures

325 Table 1. The formulation of reduced-fat pork patties with different fat alternatives

Treatments (%)"

Ingredients

CTL REF T1 T2 T3
Meat 78.5 78.5 78.5 78.5 78.5
Fat 10.0 20.0 - - -
Water 10.0 - 10.0 10.0 10.0
Salt 1.5 1.5 1.5 1.5 1.5
Alternative fats
Dried papaya powder - - 10.0 - -
Dried eggplant powder - - - 10.0 -
Dried konjac powder - - - - 10.0
Total 100.0 100.0 100.0 100.0 100.0

326  DTreatments: CTL, control pork patty; REF, reference pork patty with non-water; T1,
327  treatment pork patty with dried papaya powder; T2, treatment pork patty with dried eggplant

328  powder; T3, treatment pork patty with dried konjac powder.



329  Table 2. Effect of treatment and storage time on physicochemical and functional properties, lipid oxidation, and microbial counts of pork

330 patties with fat replacers during refrigerated storage under 4°C

Experimental parameters"

Factors

pH L* a* b* CL WHC TBARS POV TPC VRB
Storage days*Treatments *3%2) * %% %% %% %% %% k% ok ok
Storage days k3k k3k kk sk sk kk kk kk skk sk
Treatments k3k k3k kk sk sk kk kk kk skk sk

Storage days
0 5974021  51.84524  6.69+237  9.06%1.60 325334 745%516 0024001  166.6481.5  4.09%0.08  3.59°:0.06
3 59804027 5174573 619226 8.40°:1.80 396329  71.9%6.09  0.03%:0.03  202.3%101.7 5.22%+0.18  4.77°40.32
7 6034028 493575 524152 8.60°£0.90 446377  80.1°%43.80  0.06%40.03  216.1°106.6 560047  4.76:0.38
10 608036 5124514 4279181 7.04%143  3.02%4250  76.644.66  0.16°:0.11  231.9%130.6 6.30°:048  5.75°40.59
14 6.4140.59  S1.745.65 3252095  7.05%1.68  3.71%:2.66  82.043.94  020%40.11 29181755 729055  6.36%0.45

Treatments®
CTL 637°4030  563%1.50  576P:1.76  9.36°£0.95  3.585£129 7374879 0.14Px0.13 2345995 5.94B:141  537°+1.20
REF 636°£027 5674170 6.025:1.31  8.885:0.83  9.18%:1.07  78.0°+526  0.17°:0.15  4364%:95.1 6.11°+142  5.42%+1.25
T1 599011 48.6%142  6.78%:191  859%+126  233°£043 7374543 0.05°£0.03  144.6°£6.98 538P:1.11  4.73Px0.94
T2 553007 43.0°£1.48  2.14P+024  582°0.78  221°:0.84  77.0:345  0.05Px0.04 1382°£19.8 537°:0.88  4.70°x0.80
T3 62258040 5108207 492177 7.60%1.65  1.11°x0.84  82.6°4.66  0.06°£0.05  154.0°%253  5.70%129  5.02°¢1.18

331 DParameters: L*, lightness; a*, redness; b*, yellowness; CL, cooking loss; WHC, water holding capacity; TBARS, Thiobarbituric acid reactive



332
333

334
335

336
337
338

substances; POV, peroxide value; TPC, total plate count agar for total bacterial count; VRB, violet red bile agar for coliform bacterial count.
D p<0.05; **, p<0.001.

ITreatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya powder; T2,
treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.

¢ Means with different superscripts into different storage days are different (p<0.05).

AEMeans with different superscripts into different treatments are different (p<0.05).



Table 3. Results of physicochemical property of pork patties with fat replacers during cold storage under 4°C

Parameters' Treatments? Storage days
0 3 7 10 14
CTL 6.167+0.03 6.18"+0.01 6.22°7°+0.01 6.42°2+0.01 6.89%7£0.02
REF 6.147+0.02 6.21°°+0.01 6.22°°+0.01 6.42°7+0.01 6.81#°+0.01
pH Tl 6.02°°+0.01 6.03°++0.01 6.12%°+0.01 5.98°+0.01 5.82%++0.01
T2 5.59%+0.01 5.48°+0.01 5.50°7+0.02 5.48°7+0.01 5.61¥+0.02
T3 6.00°°+0.01 6.01°V+0.01 6.08°-+0.01 6.10°°+0.01 6.90*7+0.02
CTL 55.5%°"+0.61 58.377+£0.56 54.3%%+0.36 56.8°7+£0.93 56.6°7£1.01
REF 57.2*0.94 56.4%4+2 .95 55.5*42.18 55.8%+1.42 58.9**+3.00
L* Tl 48.5%-+0.77 50.07+£0.42 45.7°++0.81 48.9*+£1.04 50.0*"+0.84
T2 43.6*°"+1.13 42.9°%+0.40 41.0*7+0.66 43.3%°7+0.46 44.3*+0.16
T3 54.1#°+0.23 50.9°°+1.04 49 .8°°+2.77 51.2°°+0.69 48.9°°+£0.21
CTL 7.56%°£0.50 7.49%7°10.46 5.32°°+0.41 5.07°°£1.28 3.36°°~+0.48
REF 7.78%45+0.53 7.36%°£0.69 5.64°°+0.73 5.04°°°+0.79 4.29°°+0.66
a* Tl 8.45%*+0.60 8.20*+0.29 6.95°7+0.19 6.46°°+0.28 3.85°*"+0.36
T2 2.23°+0.24 2.20°%+0.14 2.60*-+0.25 1.829%+0.04 1.86°V+0.18
T3 7.43%°+0.36 5.68°++0.14 5.68°°+0.14 2.96°+0.09 2.86°+0.33
CTL 9.86""+0.49 10.2°2£0.15 9.5277+£0.30 8.33°°£0.61 8.91°7+£0.29
REF 9.74*°+0.67 9.294°°+().32 8.58"*"+(.76 7.770°°£0.22 9.10#*2+0.57
b* Tl 9.84**+1.04 9.50%°"+0.61 8.75°°+0.12 8.13°+*+0.10 6.74°°+0.35
T2 6.13°°+0.61 5.40°¥+0.17 7.65%°£0.82 4.71°%+0.08 5.21°%+0.35
T3 9.73*7+0.15 7.67°++0.32 8.50°*"+1.31 6.34°++0.21 5.77°+0.11

DParameters: As shown in Table 2.



341

342

343

344

DTreatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya powder; T2,

treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.
#¢ Means with different letters within same row are different (p<0.05).

A-EMeans with different letters within same column are different (p<0.05).



345  Table 4. Results of cooking loss, water holding capacity, TBARS, POV, and microbial counts of pork patties with fat replacers during
346  cold storage under 4°C

Storage days
Parameters! Treatments>
0 3 7 10 14

CTL 2.40°8+0.21 2.48+0.19 5.60%+0.43 3.27°B+1.04 4.14%+0.95
REF 9.40%°A+2 28 10.33°A+0.87 11.04£0.66 7.084+2.59 8.20%°A+1.32

CL Tl 1.85%8+0.47 2.51%°8+0.33 2.54%C10.57 1.86°8¢+0.25 2.88%8C+0.58
T2 1.41°8+0.58 2.24*8+0.31 2.70%¢+0.37 2.14%8¢1+0.30 2.582€+0.27
T3 1.21°8+0.33 2.30%8+0.21 0.51°°+0.03 0.75°C+0.14 0.76°°+0.17
CTL 65.8°B+4.90 65.3°+£2.16 78.1°B+1.45 75.8°8+0.57 83.4%8+4.00
REF 75.0°4+2.89 74.2°8+0.46 83.22+1.13 74.9"8+2 .10 83.8%P+0.58

WHC Tl 74.9%4+1.50 64.9°€+0.38 76.333+£2 28 75.0°+2.65 77.5%+1.73
T2 78.6*4+1.70 78.2*+1.16 77.4*8+0.72 72.9%B+1 .28 78.0¢+£1.30
T3 78.3%442 71 77.8%4+1.51 85.324+0.87 84.4°4+0.98 87.224+1.20
CTL 0.0394+0.01 0.04%+0.01 0.08+0.01 0.27°8+0.01 0.3128+0.01
REF 0.03%4+0.01 0.0894+0.01 0.10°4+0.01 0.32°4£0.01 0.35*+0.01

TBARS Tl 0.03°44+0.01 0.0298¢+0.01 0.04°P+0.01 0.07°P+0.01 0.09%F+0.01
T2 0.02°8+0.01 0.02°8¢+0.01 0.03°%+0.01 0.08°¢+0.01 0.112P+0.01
T3 0.019¢£0.01 0.019¢+0.01 0.05°¢+0.01 0.07°P£0.01 0.13%¢+0.01




347

348
349

350
351

CTL 154.5°8+0.01 173.898+0.64 223.3%8+0.36 215.5%+0.90 405.1°8+0.01
REF 321.0°4+1.04 397.294+0.61 412.7441.75 478.7°4£0.96 572.4*440.35
POV Tl 130.7°¢42.99 153.9°C£1.85 150.0°P+0.01 146.1°°+0.59 142.79°+0.87
T2 115.4P+1.89 135.5%+0.94 132.6%+0.65 143.0°5+0.34 169.32¢+0.97
T3 111.3%6+0.01 151.24P+0.35 161.8°C+0.34 176.1%+1.33 169.5°¢+0.61
CTL 4.06°2+0.12 5.3794+£0.06 5.81°8+£0.03 6.73%4+0.03 7.75%8+0.01
REF 4.14°4+0.08 5.4094+£0.09 6.37°4£0.04 6.77°4+0.03 7.85%+0.01
TPC Tl 4.10°4£0.06 4.9898+0.02 5.09°°+0.05 5.65°P+0.04 7.10%°+0.05
T2 4.0794+0.07 5.28°4+0.03 5.33°C£0.04 5.80°¢+0.02 6.36*%+0.01
T3 4.07°*+0.09 5.0898+0.12 5.38°C+0.01 6.57°5+0.03 7.40%¢+0.02
CTL 3.62°4+0.03 4.9798+0.02 5.29°4+0.01 6.22°2+0.05 6.72%3+0.01
REF 3.649+0.02 5.15°440.12 5.09°+0.07 6.33%4+0.04 6.87%4+0.02
VRB Tl 3.6494+0.04 4.35°+0.04 4.41°°+0.04 5.01°C+0.02 6.21°P+0.06
T2 3.53°8+0.03 4.8995+0.03 4.38°P+0.04 5.10°€+£0.04 5.62°F+0.03
T3 3.52°8+0.03 4.509¢+£0.09 4.63°C+0.02 6.09°5+0.11 6.36°+0.02

DParameters: As shown in Table 2.

ITreatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya powder; T2,

treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.

¢ Means with different letters within same row are different (»p<0.05).

AE Means with different letters within same column are different (p<0.05).
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Fig. 1. TBARS(mg of MDA/kg) of pork patties with fat replacers during cold storage

under 4°C.

Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment
pork patty with dried papaya powder; T2, treatment pork patty with dried eggplant powder;

T3, treatment pork patty with dried konjac powder.

A-E Means with different letters within same storage days are different (p<0.05).
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Fig. 2. POV (meq/kg) of pork patties with fat replacers during cold storage under 4°C.

Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment
pork patty with dried papaya powder; T2, treatment pork patty with dried eggplant powder;

T3, treatment pork patty with dried konjac powder.

AE Means with different letters within same storage days are different (p<0.05).



