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Abstract

Introduction and Objective: Mitragyna speciosa (Korth.) Havil., commonly known as kratom, belongs to
the family Rubiaceae. Kratom leaves have medicinal properties for relieving stomach pain and body aches, curing
dysentery and diarrhea, and tranquilizing the body. However, the standard methods for quality control of this plant
have not been established in the Thai Herbal Pharmacopoeia. Therefore, the aim of this study was to investigate
the chemical and physico-chemical properties of M. speciosa leaves.

Methods: Seventeen samples of M. speciosa leaves were obtained from many provinces throughout Thailand
and compared to the authentic sample received from the Herbarium Laboratory. The samples of M. speciosa leaves
were preliminarily examined for chemical properties using color reaction. Chemical identification was performed
using the thin layer chromatography (TLC) method and their chemical and physico-chemical properties were also
determined.

Results: All 17 M. speciosa leave samples, based on the color reactions of the preliminary examination,
were positive for alkaloids, flavonoids and phenolics; and based on the TLC method, they were positive for alkaloids
including mitragynine. As for their chemical and physico-chemical properties, shown as mean + SD, the moisture,
total ash, acid-insoluble ash, water-soluble extractive and ethanol-soluble extractive contents were 5.60 = 0.68%,
4.67 £0.37%, 0.14 £ 0.02%, 19.52 + 1.68% and 17.12 + 2.81% w/w, respectively.

Discussion: The examination of chemical and physico-chemical properties and the verification of the chemi-
cal identity of M. speciosa leaf raw materials are beneficial for controlling chemical quality to meet the criteria for
standardizing herbal medicines and to ensure their good quality and consistency for effective consumption.

Conclusion and Recommendation: The results of this study have led to the establishment of a monograph
and the standardization of dried M. speciosa leaves in the Thai Herbal Pharmacopoeia to be used as a reference

standard of Thailand.

Keywords: Mitragyna speciosa leaves; chemical and physico-chemical property; monograph
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Figure 1 Mitragyna speciosa leaves; Kan Daeng (A), Kan Khiao (B) and Kan Daeng Hang Kang (C)
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Figure 2 Chemical structure of mitragynine
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Table 1 Seventeen samples of Mitragyna speciosa leaves obtained from natural sources in various provinces

of Thailand

Sample Natural sources

RN

Huai Yot District, Trang Province

Cultiva

Kan Khiao

2 Mueang District, Trang Province Kan Daeng Hang Kang
3 Khlong Thom District, Krabi Province Kan Daeng
4 Bang Bua Thong District, Nonthaburi Province Kan Khiao
5 Lat Bua Luang District, Ayutthaya Province Kan Khiao
6 Makham District, Chanthaburi Province Kan Daeng
7 Sam Khok District, Pathumthani Province Kan Daeng Hang Kang
8 Lat Lum Kaeo District, Pathumthani Province Kan Daeng Hang Kang
9 Sai Noi District, Nonthaburi Province Kan Khiao
10 Rangae District, Narathiwat Province Kan Khiao
11 Lang Suan District, Chumphon Province Kan Khiao
12 Sawi District, Chumphon Province Kan Khiao
13 Pak Kret District, Nonthaburi Province Kan Khiao
14 Bang Len District, Nakhon Pathom Province Kan Daeng
15 Bang Yai District, Nonthaburi Province Kan Daeng
16 Tha Sae District, Chumphon Province Kan Khiao
17 Bang Sue District, Bangkok Province Kan Khiao
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Figure 3 Mitragyna speciosa leaves; Kan Khiao (au—

thentic sample)
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Table 2 Preliminary phytochemical test of Mitragyna speciosa leaves extract

Test Mitragyna speciosa leaves

extract sample

Dragendorff’s reagent test

Test results of Mitragyna speciosa | Positive control

leaves extract

|
LIt

} |

Shinoda’s test

Ferric chloride test

F5r=bo=FAN
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4 and Figure b)

Table 3 hR¢ Value of components in seventeen ethanolic extract samples of Mitragyna speciosa leaves

Detection after spraying with Dragendorff test solution
Band hR; Value
Ultraviolet light 366 nm White light
1 3-4 red green-black
2 5-6 red green-black
3 7-8 red green-black
4 16-17 blue -
5 29-30 blue -
6* 45-46 green-blue yellow-brown
7 51-52 red green-black
8 59-60 red -
9 68-70 red -
10 74-75 red green-black
11 80-81 red green-black
12 85-86 red -
13 95-96 red -

*Mitragynine
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11 12 13 14 15 16 17 18

Figure 4 Thin layer chromatogram of ethanolic extract of Mitragyna speciosa leaves (1, 2,3,4,5,7,8, 09,
10,11,12,13, 14,15, 16 and 17) compare with authentic sample (6) and standard solution of
mitragynine (18). Examine under ultraviolet light 366 nm.

1 2 3 4 5 6 7 8 9 10 18

11 12 13 14 15 16 17 18

Figure 5 Thin layer chromatogram of ethanolic extract of Mitragyna speciosa leaves (1, 2,3,4,5,7,8,09,
10,11,12,13, 14,15, 16 and 17) compare with authentic sample (6) and standard solution of

mitragynine (18). Examine under white light.
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Table 4 Assessment of Physico-Chemical Property of Mitragyna speciosa leaves

Moisture Total ash Acid-insoluble Water-soluble Ethanol-soluble
Sample content content ash content extractive content extractive content
(%w/w) (%w/w) (%w/w) (%w/w) (%w/w)
1 6.02 4.46 0.13 19.65 21.28
2 4.88 4.43 0.15 17.36 20.96
3 5.96 4.68 0.16 18.97 20.48
4 4.93 4.32 0.15 19.72 18.72
5 5.53 4.54 0.13 20.74 15.99
6 6.10 4.36 0.12 19.10 14.78
7 6.40 4.40 0.15 20.30 18.72
8 4.85 4.38 0.12 20.54 16.89
9 4.69 5.09 0.12 18.65 17.39
10 4.57 5.41 0.16 17.48 14.20
11 5.62 5.05 0.16 17.75 13.57
12 6.31 4.92 0.15 19.47 13.91
13 5.68 4.23 0.13 19.15 18.96
14 6.95 4.47 0.11 18.92 17.38
15 6.11 5.07 0.12 24.53 17.53
16 5.12 5.22 0.16 18.52 20.05
17 5.52 4.33 0.13 20.92 20.25
Mean 5.60 4.67 0.14 19.52 17.12
SD 0.68 0.37 0.02 1.68 2.81
10% 0.56 0.47 0.01 1.95 1.71

Note : 10% is 10% of mean
SD is Standard Deviation



JThai Trad Alt Med

Vol.22 No.1 Jan-Apr 2024 [91]

Table 5 Quality control guidelines of Mitragyna speciosa leaves

Criteria Quality control
Physico—Chemical Property Mean = SD
(Mean+10%) | (Mean -10%) guidelines

Moisture content 5.60 + 0.68 6.16 - Not more than 7% w/w
Total ash content 4.67 £ 0.37 5.14 - Not more than 6% w/w
Acid-insoluble ash content 0.14 £ 0.02 0.15 - Not more than 1% w/w
Water-soluble extractive content 19.52 £ 1.68 - 17.57 Not less than 17% w/w
Ethanol-soluble extractive content 17.12 £ 2.81 - 15.41 Not less than 14% w/w
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