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Abstract

This study aimed to investigate the effects of medicinal plant additives on the chemical, microbiological, and quality
characteristics of fermented pork sausage (Nham). Two groups of herbs were used: traditional herbs (ginger, turmeric,
and pepper) and red-coloring herbs (roselle, beetroot, sappanwood, and lac dye). A basic fermented pork sausage
formula was prepared by mixing minced pork, boiled pork skin, steamed sticky rice, garlic, and salt at respective
proportions of 71%, 18%, 5%, 3.5%, and 2.5% (w/w), along with a color retention agent. Herbs were incorporated
in various forms: fresh herbs (5% and 10% w/w), herbal essential oils (1% and 10% w/w), and red-coloring herbs
(2.5% wiw). The sausages were fermented at room temperature for 7 days. Samples were collected on days 0, 1, 3,

5, and 7 to determine pH, lactic acid content, and lactic acid bacteria counts. Four formulations of herbal fermented
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pork were prepared: Formula 1 (with fresh ginger), Formula 2 (with fresh ginger and beetroot), Formula 3 (with fresh

pepper), and Formula 4 (with fresh pepper and beetroot), to evaluate their quality compared to the control formulation

without added herbs. The results showed that on day 3 of fermentation, sausages containing 5% fresh ginger or

pepper had a pH value < 4.6, which corresponded with an increase in lactic acid and lactic acid bacteria. Similarly,

sausages containing roselle or beetroot also exhibited a pH < 4.6 on day 3. Quality evaluation revealed that all four

herbal formulations had a naturally pink color. There were no statistically significant differences in protein and fat

content (p > 0.05); however, significant differences were observed in pH (p < 0.05). Microbiological testing showed

no contamination by Staphylococcus aureus, Bacillus cereus, or Clostridium perfringens. Additionally, Salmonella spp.

and Escherichia coli were not detected in Formulas 1 and 3 but were detected in Formulas 2 and 4.

Keywords: Medicinal plants, Nham (Fermented pork), chemical property, microorganism, quality
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Table 1 Ingredients for 1 kg of fermented pork.
Ingredients Quantity (g)

Minced pork without fat 800
Boiled pork skin without fat 200
Steamed sticky rice 60
Sodium chloride 30
Sodium nitrate 0.3
Sodium nitrite 0.2
Sodium tripolyphosphate 3

Sodium erythrobate 0.5

Finely crushed fresh garlic

40

miﬁmenmmaaagﬂwsﬁuﬁﬁmiaqmauﬁ'ﬁmamﬁ
uazYAWNIHVDIURUANY
LATHNUAUNRY LI T NHENTUAWAR 4 lU9 Az
1 Alansy Gwudean afiuaa wazwinlnuaa onsas 50
n3y avlumunsuauawasluf 1 lufi 2 waslufi 3 anw
e luf 4 laiidnayulng (gaaugu) wiansalwidnnu
ildussalagewana@n neaz 30 niw %ﬂqowmaamﬁa

laanaaan ﬂ'@qawmaaﬂlﬁmmﬁawﬂf\'jma inldunly

Namnn ke (27-32 aseniaidos) Wuaan 7 T LAy
FBENILAKY 5 A39 tauA a39N 1 13N (0 ) AN
2-5 1AUIWIUN 1, 3, 5 WAz 7 VBINMITRNNANNEIGY AU

asiae 3 04 wiih lUAeszAaiies USunmnsauandn
wazdmnuuafisinaansauananisnua lunsifiy
FBENIUARZAITNMTIATIEN 3 A5s

YnmanasasnasnandnduuatasuuasSn o
2893950 HuEa wazwinlnoaa 1u 100 nu Sm3uns
ﬁﬂmwamamgﬂwﬂugﬂLLUU"Uaoﬁwﬁuaﬁmnauﬁwﬁuﬁa
indun uazinaundnlng ofsas 10 Taddas aslumanay
guawaslufl 1 lufl 2 uaslufl 3 wnumILAnaywlng
LWUUER AUEeU ¥innsnaasstissnandrsdulas
WasnudasUSunawasinguds il uasindundn
1o 1w 100 Taddas

347



348

Porntippa Pinyaphong, Thitiphorn Thiankhanithikun and
Amphawan Wiriyarattanakul

= Yy 1 wa =
ms@nsnazassawlnsiiauasdaamaaiinisadl
VDIURBANY
= db &) v wa a
nmadnmiilunmenaslfayulwslifuasnstie
wnumMaaumaBlIzRLazNawTn lagnaNasRlsznaudgg
Tumamainunuamyen Table 1 ud laiidulmdou luiam
a 6 A a a aa
Tmasululash lamdonlaswednamuna uazlodondinsaiua
wnlilumunsusuanass win 5 lug az 1 Alansu
luft 1 lidusyulwaliduas (aaugu) luf 2 fa luf
5 LANNINTELILULAS m‘ﬁ“ﬂg‘n NILAKENT LAZHIATI BEINg
8 25 NN ANNE1AU mﬂﬁfum@wﬁu’lﬁnﬁﬁmﬁammﬂd
DIWANRAN 198z 30 N3N RUNLLWIAN 7 % LAUABENS
a €1 A a & . o A
WAenzRaileT uartSunmnse Wudaeg luwiun o,
1,3, 5 uaz 7 28InsnAn lasluudazaaniiuaiading
PMTIeTZREN 3 A9

J Sci Technol MSU

MINAAuRBNRAEAIHENNTHW NS

L BULARNAYNINEYIINT 4 0T ATNEIUHEN
lu Table 2 langas 1 (WanBan) §as 2 (Haudiaa
wazeafingn) gav 3 (WEwWInInuae) uazgas 4 (Waw
winlnesauaznidngn) wiadunauudazgasiiidnu
auflanumilen usvalagewanadn geaz 50 niu Jags
Warmeean slagswaa@nliuudionibtiens iluda
vlﬁﬁqm%nﬂﬁﬁaq Wuaan 394 LLﬁ’Jﬁwvlﬂeams’]:ﬁqmmw
Y WHT. ecdlodes laun anmaiill dnwasiite
fulis & naw 58 seudanUsen lUs@n (AOAC, 2000)
lugiu (AOAC, 2000) fnfitaT (pH meter) uaziZaln
Lﬁamﬁﬂ@mﬂ @wn Salmonella spp. Faasramauay
V193371% 1SO 6579:2002 (International Organization for
Standardization, 2002), S. aureus (AOAC, 2003), B. cereus
(BAM Online, 2002), Clostridium perfringens (BAM Online,
2002) g E. coli (BAM Online, 2002)

Table 2  Ingredients of herbal fermented pork 1 kg.
Quantity (g)
Ingredients
Formula 1 Formula 2 Formula 3 Formula 4
Minced pork 800 800 800 800
Boiled pork skin 200 200 200 200
Steamed sticky rice 60 60 60 60
Sodium chloride 30 30 30 30
Sodium nitrate 0.3 - 0.3 -
Sodium nitrite 0.2 - 0.2 -
Sodium tripolyphosphate 3.0 - 3.0 -
Sodium erythrobate 0.5 - 0.5 -
Crushed fresh garlic 40 40 40 40
Fresh ginger 50 50 - -
Fresh pepper - - 50 50
Beetroot powder - 25 - 25
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Table 3  pH values of fermented pork supplemented with fresh and oil medicinal plants during different incubation
periods.
Average pH value by day
Formulars
Day 0 Day 1 Day 3 Day 5 Day 7
control 6.2010.06 5.8010.06 4.8010.05 4.3010.05 4.2010.05
5% ginger added 6.2710.05 5.1510.05 4.6010.05 4.1010.05 4.0010.06
10% ginger added 6.2110.06 5.8110.06 4.8110.06 4.3110.06 4.3010.06
5% turmeric added 6.2510.05 5.8510.07 4.8510.06 4.3510.06 4.0510.05
10% turmeric added 6.5010.07 6.1010.06 5.1010.06 4.6010.06 4.10%0.07
5% pepper added 6.2810.05 5.5810.05 4.5810.05 4.2810.05 4.2010.07
10% pepper added 6.3310.06 5.8310.06 5.3310.05 4.8310.06 4.3310.05
1% ginger oil added 6.2710.06 5.8710.08 4.8710.07 4.47%0.05 4.0710.05
10% ginger oil added 6.2010.05 5.8010.07 4.8010.06 4.4010.05 4.0410.05
1% turmeric oil added 6.2510.04 5.7510.06 4.7510.05 4.2510.05 4.2010.07
10% turmeric oil added 6.3810.05 5.9810.07 5.4810.06 4.9810.06 4.4810.07
1% pepper oil added 6.3610.06 5.9610.05 4.9610.05 4.4610.05 4.3010.06
10% pepper oil added 6.4010.06 6.0010.06 5.0010.06 4.5010.05 4.4010.06
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Table 4  Acidity values of fermented pork supplemented with fresh and oil medicinal plants during different

incubation periods.

Average pH value by day

Formulars
Day 0 Day 1 Day 3 Day 5 Day 7
control 6.2010.06 5.8010.06 4.8010.05 4.3010.05 4.2010.05
5% ginger added 6.2710.05 5.1510.05 4.60%0.05 4.1010.05 4.0030.06
10% ginger added 6.2110.06 5.8110.06 4.8110.06 4.3110.06 4.3010.06
5% turmeric added 6.2510.05 5.8510.07 4.8510.06 4.3510.06 4.0510.05
10% turmeric added 6.5010.07 6.1010.06 5.1010.06 4.6010.06 4.10%0.07
5% pepper added 6.2810.05 5.5810.05 4.5810.05 4.2810.05 4.2010.07
10% pepper added 6.3310.06 5.8310.06 5.3310.05 4.8310.06 4.3310.05
1% ginger oil added 6.2710.06 5.8710.08 4.8710.07 4.47%0.05 4.0710.05
10% ginger oil added 6.2010.05 5.8010.07 4.8010.06 4.4010.05 4.0410.05
1% turmeric oil added 6.2510.04 5.7510.06 4.7510.05 4.2510.05 4.2010.07
10% turmeric oil added 6.3810.05 5.9810.07 5.4810.06 4.9810.06 4.4810.07
1% pepper oil added 6.3610.06 5.9610.05 4.9610.05 4.4610.05 4.3010.06
10% pepper oil added 6.4010.06 6.0010.06 5.0010.06 4.5010.05 4.40710.06

Table 5 Lactic acid bacteria values of fermented pork supplemented with fresh and oil medicinal plants during

different incubation periods.

Average lactic acid bacteria value by day (log CFU/g)

Formulars
Day 0 Day 1 Day 3 Day 5 Day 7
control 6.0210.06 6.8310.06 7.6010.05 8.0510.05 8.4610.05
5% ginger added 6.0010.05 7.4810.05 7.8010.05 8.2510.05 8.6610.06
10% ginger added 6.0110.06 6.8210.06 7.5910.06 8.0410.06 8.5610.06
5% turmeric added 5.9710.05 6.7810.07 7.5510.06 8.0010.06 8.6110.05
10% turmeric added 5.7210.07 6.5310.06 7.3010.06 7.7510.06 8.5610.07
5% pepper added 5.9410.05 7.0510.05 7.8210.05 8.0710.05 8.4610.07
10% pepper added 5.8910.06 6.8010.06 7.0710.05 7.5210.06 8.3310.05
1% ginger oil added 5.9510.06 6.7610.08 7.5310.07 7.8810.05 8.5910.05
10% ginger oil added 6.0310.05 6.8410.07 7.7010.06 7.9510.05 8.6210.05
1% turmeric oil added 5.9710.04 6.8810.06 7.6510.05 8.1010.05 8.4710.07
10% turmeric oil added 5.8410.05 6.6510.07 6.9210.06 7.3710.06 8.1810.07
1% pepper oil added 5.8610.06 6.6710.05 7.4410.05 7.8910.05 8.3610.06
10% pepper oil added 5.8210.06 6.6310.06 7.4010.06 7.8510.05 8.2610.06
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Table 6 pH values of fermented pork supplemented with red medicinal plants during different incubation periods.
Average pH value by day
Formulars
Day 0 Day 1 Day 3 Day 5 Day 7
Control 6.2010.01 5.8010.01 4.8010.02 4.3010.01 4.2010.01
2.5% roselle added 5.6410.02 4.7910.01 4.1910.01 4.0710.02 4.0410.02
2.5% beetroot added 5.6110.01 4.7010.01 4.4010.02 4.0310.01 4.0310.01
2.5% sappanwood added 5.8010.03 5.40%0.02 4.7510.02 4.6510.01 4.6010.02
2.5% lac dye added 5.8810.01 5.4210.01 4.6710.02 4.5010.02 4.3010.02

Table 7  Acidity values of fermented pork supplemented with red medicinal plants during different incubation periods.
Average acidity value by day (%)
Formulars
Day 0 Day 1 Day 3 Day 5 Day 7
Control 0.2010.01 0.2410.01 0.3210.02 0.4010.02 0.5210.03
2.5% roselle added 0.3010.02 0.4210.02 0.6110.03 0.6910.02 0.7210.02
2.5% beetroot added 0.3110.01 0.4810.01 0.5310.02 0.7310.02 0.7310.01
2.5% sappanwood added 0.2910.02 0.3410.02 0.4510.02 0.4810.01 4.5010.02
2.5% lac dye added 0.2510.02 0.3610.02 0.4810.01 0.5410.02 0.5910.02
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Table8 One-way ANOVA compares means between formulas
Properties Formula Mean Std. p-value
1 417 0.03
2 453 0.02
pH 3 4.59 0/02 0.000
4 4.52 0.03
5 4.76 0.04
1 23.31 0.33
2 23.21 0.20
Protein 3 23.03 0.08 0.685
4 23.03 0.03
5 23.03 0.53
1 8.15 0.05
2 8.21 0.03
Fat 3 8.20 0.04 0.616
4 8.20 0.05
5 8.22 0.08

Formulas 1-4 represent different herbal supplement combinations: Formula 1 was supplemented with 5% fresh ginger; Formula 2 with 5% fresh

ginger and 2.5% beetroot; Formula 3 with 5% fresh pepper; and Formula 4 with 5% fresh pepper and 2.5% beetroot. Formula 5 was the control

formulation that contained no herbal additions.
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Table 9  Post hoc by Tukey HSD
Item Compare formular Mean differences 95% CI p-value
pH 1-2 -.36000 -4388 — -.2812 0.000
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1-4 -.34667 -.4255 — -.2679 0.000
1-5 -.58667 -.6655 — -.5079 0.000
2-3 -.05667 -.1355 — -.0221 0.202
2-4 .01333 -.0656 — -.0921 0.979
2-5 -.22667 -.3055 — -.1479 0.000
3-4 .07000 -.0088 — -.1488 0.088
3-5 -.17000 -.2488 — -.0912 0.000
4-5 -.24000 -.3188 — -.1612 0.000
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