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Abstract

Mak Mao is a fruit found in Sakon Nakhon, Udon Thani, Kalasin, Mukdahan, and Nakhon

Phanom, especially in the Phu Phan mountain range in Sakon Nakon province. The ripe fruit is dark
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purple, which is the color of anthocyanin pigment and nutritional value due to the high amount of
amino acids the body needs. It also contains calcium, iron, zinc, and vitamins that help anti-free
radicals as well. Mak Mao residue also contains anthocyanin pigment, phenolic compound, and
fiber. This study of the efficiency of Mak Mao residue extracts on the inhibition of pathogenic
microorganisms includes Escherichia coli, Bacillus cereus, and Salmonella enterica subspecies
enterica serovar Typhimurium at the laboratory level. The experimental design is factorial
experiments in CRD with three replications. It was found that the extracts of the Mak Mao residue
extract showed the highest activity against S. Typhimurium, followed by B. cereus and E. coli,
respectively. The minimum concentration or MIC of Mak Mao residue extracts toward Salmonella

Typhimurium, B. cereus, and E. coli were 25 milligrams per milliliter.
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Table 1 Chemical compositions of Mak Mao

residue from juice industry

Chemical compositions | Mak Mao residue
Anthocyanin (mg/L) 187.49
Moisture content (%) 4.45
Fat content (%) 1.85
Fiber content (%) 19.84
Protein content (%) 12.04
Ash content (%) 4.39
Carbohydrate content (%) 57.43

Table 2 Effectiveness of inhibition of pathogenic

microorganisms

Inhibition zone
Pathogenic microorganisms
(cm)
Escherichia coli 0.22°
Bacillus cereus 0.65°
Salmonella Typhimurium 0.70°
Mean 0.52
F-test **
C.V. 12.94

Means in the same column followed by the
same letter are not significantly different at
p <0.05 by DMRT; ** = significantly different at
0.01 level of probability.
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Table 3 Concentrations of Mak Mao extract

inhibits pathogenic microorganisms

Concentrations of Inhibition zone

Mak Mao extract (mg/mL) (cm)

0 0.00°

60 0.35°

70 0.36°

80 0.64°

90 0.84°

100 0.93°

Mean 0.52
F-test o

C.V. 12.94

Means in the same column followed by the
same letter are not significantly different at
p < 0.05 by DMRT; ** = significantly different at
0.01 level of probability.
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Table 4 The efficacy of inhibition of pathogenic microorganisms at different concentrations of Mak

Mao extract

Concentrations of Mak Mao extract (mg/mL)
Pathogenic microorganisms
0 60 70 80 90 100
Escherichia coli 0.00" | 0.00" | 0.00 0.00° 0.60° 0.73°
Bacillus cereus 000" | 053° | 053° 0.87° 0.93> 1.03%
Salmonella Typhimurium 0.00" | 053° | 057 1.00 1.03%° 1.07°

Table 5 Minimum MIC concentrations inhibiting the growth of Escherichia coli, Bacillus cereus, and

Salmonella Typhimurium

Mak Mao extract concentrations
Escherichia coli | Bacillus cereus | Salmonella Typhimurium
(mg/mL)
100 - - -
50 - - -
25 - - -
12.5 + + +
6.25 + + +
3.12 + + +
1.56 + + +
0.78 + + +
0.39 + + +
0.19 + + +
0.09 + + +
0.0 + + +

- = No bacterial growth; + = the visible growth of a microorganism

834



i 29 Uil 5 Aueneu-naa 2564

15815 Imemansuazinalulad (3am.)

=N

. dgu

ansataninvannsifignd sudinisiaey
U9 E. coli, B. cereus Wag S. Typhimurium
Tnvansafnmnvnnihiigvdgudinsiaiaes S.
Typhimurium lﬁ}ﬁﬁlfm 9998311 AB B. cereus
wa £. coli muadiu InessfiuanutuduYesans
afﬁ”mmﬂmnmu'ﬂﬁ'mmsaETU?Jgamim?aﬂaq
wuailisenelsn 3 vila TAuuana1aiunsaia
wazmudtuigniiannsasudimaaigivle
oawuAFenalsa (MIC) Av 25 ladnfusioliad

ang

5. inAnssuUsEnA
VU UAMANIUUTTUUAT W AIUILUAS
UMINYIELNYATAIANT (@In.un.) Aaduayy

sulszanadlunsidenssll

6. References
[1] Khoo, H.E,, Azlan, A, Tang, S.T. and Lim,
S.M., 2017, Anthocyanidins and antho
food,

the

cyanins:  Colored pigments as

pharmaceutical ingredients, and

potential health benefits, Food Nutr. Res.

61: 1-21.
[2] Miguel, M.G., 2011, Anthocyanins:
Antioxidant and/or  anti-inflammatory

activities, J. Appl. Pharm. Sci. 1(6): 07-15.

Pawa, KK, Ingkaninan, K., Keartinun, S,
Tammatee, S., Louisirirotchanakul, S. and
Chaiprasert, A., 2003, Study of Makmao
Antidesma acidum and 4 Thai Medicinal
Herbs for Anti-HIV, Antifungal, Antibacterial

and Immunomodulating Effects, Research

835

Report, National Research Council of
Thailand, 132 p. (in Thai)
Department of Intellectual Property,

2019, Announcement of Geographical
Indication Registration, Book Number 21
Notification Number 75, Available Source:
https://ipthailand.go.th/images/gibook/Gl
_Book 111.pdf, March 17, 2021. (in Thai)
Lttharat, A., Hansakul, P., Sriwanthana, B.,
Sakpakdeejaroen, I. and Sakhunkhu, S.,
2012, Development of Mao Extract for
Use as Medicine and Health Supplement
for Cancer and AIDS Patients, Research
Report, National Research Council of
Thailand, 265 p. (in Thai)

Tarachai, P., 2017, Poultry Production,
Faculty of Animal Science and
Technology, Maejo University, Chiang Mai,
198 p. (in Thai)

AOAC, 2000, Official Method of Analysis of
AOAC International, 17th Ed., Association
of Official Analytical Chemists, William
Horwitz, Editor, Maryland, 2,200 p.
Srisukong, A, Jantree, K. and
Hanpakphum, S., 2016, The study of
antibacterial in weed extracts, VRU Res.
Develop. J. Sci. Technol. 15(3): 69-82. (in
Thai)
Suphanphuwong, D., Nonasa, U,
Bureenok, S., Vasupen, K., Wongsuthavas,
S., Paengkoum, P., Wachirapakorn, C,
Wanapat, M. and Yuangklang, C., 2012,

Effects of Mao pomace supplementation



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 5 September-October 2021

on feed intake and nutrients digestibility

in goat, Khon Kaen Agric. J. 40(suppl. 2):

222-229. (in Thai)

2015, Phytochemicals and antioxidant

capacities of Mao-Luang

thwaitesianum Mull. Arg.) cultivars from

Northeastern Thailand, Food Chem. 181:

248-255.

comparison of yield component and

chemical composition in Mao, Burapha

Sci. J. 26(1): 628-641. (in Thai)

Lokaewmanee, K., Traithailen, U.

Audomwong, N., 2016, Effects of Mao

from juice industry supplementation on

production performance and

hematological values of laying hens, Khon

Kaen Agric. J. 44(1): 413-418. (in Thai)

Suphanphuwong, D., Non-Asa,

Bureenok, S., Vasupen, K., Wongsuthavas,
S., Paengkoum, P., Wachirapakorn, C,
Wanapat, M. and Yuangklang, C., 2012,
Effects of Mao pomace supplementation
on feed intake and nutrients digestibility

in goat, Khon Kaen Agric. J. 40(2): 222-229.

(in Thai)
[14]

Punyakaew, P. and Kimprasit, T., 2016,
Effects of dietary Mao pomace supple
mentationon eggproduction performance,

egg quality, and hematology of laying

hens, J. agric. 32(2): 273-281. (in Thai)

Jorjong, S., Butkhup, L. and Samappito, S.,

(Antidesma

Sriphadet, S. and Phothiset, S., 2021, A

some

Sirilaophaisan, S., Gunun, P., Sintala, K,

836

[15]

Maktrong, N., Thanutchapisut, S. and
Tantipaibulvut, S., 2018, Antioxidant and
antibacterial activity against food-borne
extracted from

pathogens of dyes

turmeric,  butterfly-pea  flower and
pandan leaves, Agric. Sci. J. 49(2): 13-16.
(in Thai)

Senful, M., Yildiz, E., Gungor, N., Cetin, B,
Eder, Z.

and Ercisli, S., 2009, Total

phenolic  content, antioxidant and

antimicrobial activities of some 170
medicinal plants, Pak. Pharm. Sci. 22: 102-
106.

Sotthisawad, K. and Withayasiat, U., 2010,
Efficiency of Hand Washing Gel Produced
from Mao Luang (Antidesma thwaite
sianum Muell. Arg) to Disinfection of
Pathogenic  Microorganism,  Research
Report, Kasetsart University, 96 p. (in Thai)
lawsipo, P., Choksawangkarn, W., Promdan,
C. and Nilkasam, P., 2017, Antibacterial
and antioxidant activities of Cerbera
manghas and C. odollam leaf extracts,
Burapha Sci. J. 5(1): 131-140. (in Thai)
Assatarakul, K. and Himasuttidach, N.,
2017, Antioxidant and antibacterial
activities of onion extract and applications
in mixed fruit and vegetable juice, J. Food
Technol. Siam Univ. 12(1): 71-83. (in Thai)
Boonyuen, S., Nanakorn, P. and
Sakkayawong, N., 2016, Decomposition
antioxidant, antimicrobial activities, total

phenolic content and total flavonoid



Uil 29 atuil 5 Augrgu-natns 2564 5815memaniuazimalulad (3m.)

content of Delonix regia (Boj. ex Hook.) In vitro antimicrobial activity of Antidesma

Raf. extracts, Thai J. Sci. Technol. 5(1): 21- bunius extracts
28. (in Thai)

on oral pathogenic

bacteria, Thai J. Pharm. Sci. 41(4): 144-149.
[21] Pongnaratorn, P., Kuacharan, P., Kotsuno, (in Thai)

V., Pakdee, N,, Sriraj, P., Sattayasai, J., 2017,

837



