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Abstract

Introduction and Objective: Maha Hingu (asafoetida), the oleo-gum-resin derived from the root of
the plant Ferula assa-foetida L., has been widely utilized in various traditional and folk medicine systems,
including Thai Traditional Medicine, for diverse medical purposes. These uses include treating flatulence, acting as
a carminative, alleviating symptoms of bronchitis, and managing nervous system disorders. In the context of Thai
Traditional Medicine, prior to its incorporation into medicinal preparations, Maha Hingu is required to undergo a
process known as Satu, which is intended to mitigate its toxicity or to purify the materia medica. The objective of
this study was to compare the quantity of volatile oil components distilled from samples of Maha Hingu that had
undergone different Satu processes with those of un-Satu Maha Hingu.

Materials and Methods: Maha Hingu (asafoetida) sample was ground into powder and divided into three
distinct portions, each portion of powdered sample was subjected to different preparation methods: ST1 (Satu with
Red Holy Basil Water): The sample was ‘Satu’ using water decocted from Red Holy Basil (Ocimum tenuitlorum
L., red cultivar) leaves. ST2 (Satu with Boiled Water): The sample was ‘Satu’ using plain boiled water, and ST3
(Un-Satu control): The sample was not subjected to a satu process. Each of the three processed Maha Hingu samples
(ST1, ST2, and ST3) was then subjected to hydrodistillation to extract its volatile oil. The resulting volatile oil
from each sample was later analyzed to determine its chemical composition using Gas Chromatography coupled
with Mass Spectrometry (GC-MS).

Results: Chemical component analysis of the volatile oils distilled from three Maha Hingu samples—treated
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with boiled Red Holy Basil water (ST1), treated with boiled water (ST2), and the Un-Satu control (ST3)—revealed
qualitative changes in the compound (Z)-1-(but-2-en-1-yl)-2-(sec-butyl)disulfane. This change indicates that the
Satu toxicity reduction process successfully reduced potentially gastrointestinal-toxic compounds, such as those
associated with side effects like nausea, vomiting, and irritation of the gastrointestinal mucosa. Furthermore,
the Satu process also decreased the quantity of (+)-4-carene and [3-farnesene, compounds that could potentially

cause adverse health effects if ingested in large amounts. The overall quantity of other chemical groups,
including terpenoids, sulfur compounds, aldehydes, ketones, isothiocyanates, and cycloalkenes, was also observed
to be lower following Satu process. While these compounds possess beneficial properties such as anti-inflammatory
and antibacterial activity, high consumption levels can also lead to various side effects. In summary, the Satu
toxicity reduction process, as prescribed by the principles of Thai Traditional Medicine, demonstrably resulted in
a qualitative modification of the chemical constituents of Maha Hingu and was effective in reducing the quantity
of potentially toxic compounds.

Discussion: The findings confirm that the Satu safety optimization process significantly influences the
chemical profile of Maha Hingu, specifically by reducing the quantity of potentially harmful or toxic compounds.
This result is highly consistent with the principles of Thai Traditional Medicine on the modification of poisonous
herbal materials. The Satu process serves to moderate the potency and mitigate the inherent toxicity of the materia
medica. Therefore, Satu acts as a crucial process that reduces the risk of adverse health effects when this potentially
toxic herbal material is consumed in appropriate quantities, aligning traditional practice with observable chemical
changes.

Conclusion and Recommendations: This study successfully validates that the Satu process induces
a demonstrable change in the essential chemical composition of Maha Hingu (asafoetida), which supports the
established theoretical basis for modifying toxic herbs in Thai Traditional Medicine. The Satu process is confirmed
as an effective method for reducing the quantity of constituents that may cause adverse health effects, thereby
enhancing the safety profile of the materia medica when prepared for consumption. Further investigation is
warranted to evaluate the long-term effects of using Maha Hingu (asafoetida) prepared through Satu processing using

red basil leaf decoction, particularly regarding its potential impacts on vital organs such as the liver and kidneys.

Key words: Ferula assa-foetida L., red basil, SAR-TU, Thai traditional medicine
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Figure 1 Comparison of asafoetida underwent satu process with boiled red holy basil water (A and B) and boiled

water (C and D). Figures B and D show the dried asafoetida obtained after the satu processes.
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Table 1 Percent yield of essential oils from three asafoetida samples.

Type of asafoetida samples
Satu with boiled red holy basil water (ST1)
Satu with boiled water (ST2)

Non-satu (ST3)

500 0.35
500 0.40
500 0.07

Weight of crude drug (g) Volatile oil content (ml) % Yield (v/w)

0.064
0.070

0.008

3197 2 uansasasznaumanvashii
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Table 2 Chemical compositions and percent relative peak area of essential oils of asafoetida samples analyzed by

GC-MS.

NN GANAENINS (% relative peak area) LATLIa

D ?fiansiv o) wuneansnmemeadin GC-MS

(retention time) (Table 2)

(ST1 = satu with boiled red holy basil water, ST2 = satu with boiled water, ST3 = non-satu)

No. Components

1. (-)-a-Panasinsen

2. (-)-Spathulenol

3. (1S,3aR,4R,8R,8aS)-1-Isopropyl-3a-methyl-7
-methylenedecahydro-4,8-epithioazulene

4. (4aR,8aS)-4a-Methyl-1-methylene-7
-(propan-2-ylidene)
O-Bisabolol
pB-Neoclovene
10s,11s-Himachala-3(12),4-diene
4-|sothiocyanato-1-butene
2-Acetoxytetradecane
pB-Eudesmol

10. 2-Undecenal

11. P-Ocimene

12. Di-epi-0O-cedrene

13. 1-ethenyl-1-methyl-2,4-bis
(1-methylethenyl)

14. Y-Elemene

15. Hinesol

16. Neointermedeol

% Relative peak area (Retention time)

ST1 ST2

ST3

0.62 (19.67)
0.29 (24.89)
0.23 (36.51)

0.13 (18.29)

0.30 (32.58)
0.76 (19.59)
5.11 (19.15)

0.10 (22.58)
0.11 (26.61)
0.13 (17.23)
0.42 (8.57)
0.12 (16.89)
1.02 (17.93)

0.19 (16.39)
1.06 (29.67)
0.45 (30.38)
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Table 2 (cont.) Chemical composition and percent relative peak area of essential oils of asafoetida samples analyzed by

No.

17.
18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43,
44,
45,

GC-MS

(ST1 = satu with boiled red holy basil water, ST2 = satu with boiled water, ST3 = non-satu)

Components

Nonanal

Trifluoro acetyl-c-fenchol
(2)-sec-Butyl propenyl disulfide
Humulene
(2)-1-(But-2-en-1-yl)-2-(sec-butyl)
disulfane

(+)-4-Carene
bis(1-methylpropy!)

o-Guaiene
(E)-1-(But-1-en-1-yl)-2-(sec-butyl)
disulfane

Guaiol

Agarospirol

trans-3-Ocimene
D-Limonene

o-pinene

Methyl 1-(methylthio)propyl
P-Ocimene

Caryophyllene

p-Myrcene

1-methylethyl propyl
o-Farnesene

O-Phellandrene

p-Pinene

2-Carene
1,2,3,5,6,7,8,8a-octahydro-1,4-
dimethyl

Farnesol (E), methyl ether
Methyl sec-butyl disulphide
0-Cymene

(-)-Aristolene

Germacrene D

% Relative peak area (Retention time)

ST1

36.32 (12.02)
1.18 (19.91)
0.11 (14.20)

0.04 (11.10)
2.06 (13.17)
1.17 (21.07)
1.00 (14.19)

0.94 (27.05)
0.54 (27.50)
0.41 (8.29)
0.37 (8.15)
0.33 (5.92)
20.24 (19.26)
1.08 (8.57)
0.43 (21.56)
0.14 (7.14)
0.11 (10.22)

3.91 (18.78)
1.56 (20.75)

ST2

51.44 (12.36)

0.27 (19.88)
1.08 (14.20)

0.06 (11.10)
1.10 (13.17)

0.77 (14.54)

0.08 (27.40)
0.10 (26.94)
0.37 (8.29)
0.18 (8.15)
0.18 (5.92)
2.27 (19.17)
1.19 (8.58)
0.24 (21.00)
0.14 (7.14)
0.21 (10.23)
0.36 (21.53)
0.20(7.57)
0.88 (6.92)
0.04 (9.62)
0.13 (19.58)

0.09 (26.47)
0.05 (7.28)
0.05(8.03)

ST3

0.27 (10.11)
1.41 (16.03)

32.52 (12.31)

2.41 (19.90)
0.64 (14.18)

0.09 (7.64)
1.49 (13.16)
2.43 (21.08)
0.78 (14.18)

1.86 (26.03)
0.43 (27.51)
0.10 (8.28)
0.47 (8.15)
0.13 (5.92)

7.41 (18.80)
0.30 (20.74)
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Table 2 (cont.) Chemical composition and percent relative peak area of essential oils of asafoetida samples analyzed by

GC-MS and retention time.

(ST1 = satu with boiled red holy basil water, ST2 = satu with boiled water, ST3 = non-satu)

No. Components % Relative peak area (Retention time)
ST1 ST2 ST3
46. Valerena-4,7(11)-diene 0.71 (18.11) - 2.00 (18.99)
47. Aromandendrene 0.64 (19.43) - 0.31 (19.31)
48. o-epi-7-epi-5-Eudesmol 0.62 (26.60) - 1.35 (26.61)
49. (-)-Isoaromadendrene-(V) 0.57 (17.70) - 1.35 (17.72)
50. Y-Muurolene 0.40 (21.95) - 0.50 (21.90)
51. f-Bisabolene 0.28 (21.72) - 0.84 (21.74)
52. (-)-Globulol 0.26 (27.77) - 0.15 (24.51)
53. Copaene 0.23 (17.56) - 0.33 (17.56)
54. Globulol 0.22 (27.77) - 0.35 (27.76)
55. o-Cadinol 0.16 (29.81) - 0.28 (29.80)
56. lsoledene 0.13 (22.91) - 2.05 (22.19)
57. Bornyl acetate 0.11 (15.09) - 0.25 (15.10)
58. (Z)-2,6-Dimethylocta-2,5,7 -trien-4-one 0.07 (13.63) - 0.15 (13.63)
59. 3-Carene 0.07 (7.64) - 0.35 (7.64)
60. 2-lsopropenyl-4a,8-dimethyl- 1.36 (21.32) - -
1,2,3,4,4a,5,6,8a-octahydronaphthalene
61. Patchoulene 0.66 (29.61) - -
2,3-Dimethyl-3-hexanol
62. Y-Elemene 0.55 (16.39) - -
63. (1S,4aR,7R)-1,4a-Dimethyl-7-(prop-1- 0.52 (19.61) - -
en-2-y)-1,2,3,4,4a,5,6,7-
octahydronaphthalene
64. a-Fenchyl acetate 0.30 (13.29) - -
65. trans-Pinocarvyl acetate 0.06 (15.39) - -
66. Y-Terpinene 0.10 (7.57) - -
67. cis-a-Bergamotene 0.08 (22.81) - -

a I3 I3 = % 9: £ A o
ANNNITIATILV I UTENDUNIILANYDS (ST1) LasaeaaiauIadan (ST2) N1 20

mﬂmmmwmawmﬁaéﬁNmuazvl,;iﬁimmi 750 L@WN (-)-a-panasinsen, (-)-spathulenol,
ﬁz@ﬁ’m"aﬁ GC-MS (Table 2) WUN (1S,3aR,4R,8R,8aS)-1-isopropyl-3a-methyl-
amavinuludhachefilsiehunmases (ST3) ud 7-methylenedecahydro-4,8-epithioazulene,

lamwlughaehefirhumaszadnenhdiunswmiies  (4aR 8aS)-4a-methyl-1-methylene-7-(propan-
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2-ylidene), a-bisabolol, 8-(Z)-curcumen-12-0l,
B-neoclovene, 10s,11s-himachala-3(12),4-di-
ene, 4-isothiocyanato-1-butene, 2-acetoxytet-
radecane, B-dihydroagarofuran, 3-eudesmol,
2-undecenal, f3-ocimene, di-epi-a-cedrene,
1-ethenyl-1-methyl-2 4-bis (1-methylethenyl),
a-elemene, hinesol, neointermedeol LLaY
nonanal
s lusnefinunssvg @i
NUNTIAY (ST1) Fradaerndagn (ST2) uay
lsieimmasze (ST3) Ad1wm 12 odie leun
(Z)-sec-butyl propenyl disulfide, humulene,
(Z)-1-(but-2-en-1-yl)-2-(sec-butyl) disulfane,
(+)-4-carene, bis(1-methylpropyl), o--guaiene,
(E)-1-(but-1-en-1-yl)-2-(sec-butyl) disulfane,
guaiol, agarospirol, 2,4,6-octatriene, trans-f3-
ocimene, D-limonene 8¢ O-pinene
sstinlushasefinmnssvgdaerida
NEWNTILAY (ST1) UALAEARIENNGaAN (ST2) U
laiwulughaoehaf lalshumase (ST3) 6w
6 7fie 9N methyl 1-(methylthio)propyl, 4-epi-
cis-dihydroagarofuran, 3-ocimene, caryophyl-
lene, B-myrcene LAY 1-methylethyl propyl
aﬁﬁwﬂuéhaH'Nﬁw'mmiam@’h e
Fingn (ST2) warlirunsszs (ST3) uel i
Tushathsmassg@ahdunanauns (ST1)
Tvn 1 79 Wun B-famesene
mi'ﬁlwﬂuﬁ’;aa'w?‘im'mmiax@;ﬁwﬁmqﬂ
(ST2) uat lsiwulushaehsmsszg@enzmmuns
(ST1) waelairhumsaes (ST3) Hdmu 10 #ila

1éun o-farnesene, a-phellandrene, 3-pinene,

2-carene, o-eudesmol, 1,2,3,5,6,7,8,8a-octa-
hydro-1,4-dimethyl, farnesol E, methyl sec-
butyl disulphide, a-selinene g O-cymene
msﬁwﬂuﬁ’aaemﬁkmumiaz@]@%mzmnma
(ST1) warlaleimunsaze (ST3) Hdwam 12
#fie léun (-)-aristolene, germacrene D,
valerena-4,7(11)-diene, aromandendrene,
o-epi-7-epi-b-eudesmol, (-)-isoaromaden-
drene-(V), y-muurolene, 3-bisabolene, (-)-glob-
ulol, a-cadinol, copaene, globulol, a-cadinol,
isoledene, bornyl acetate, (Z)-2,6-dimethyloc-
ta-2,5,7-trien-4-one LAy 3-carene

1%

A o oA 1Y o
ﬁ']ﬁVIW‘i_ISL%G]’]aH'NVIN']Mﬂ’]ﬁﬁ&ﬂ@’)ﬂ%']

FUNLIWTILAS (ST1) ual Linulumssazaeie
ﬁwﬁmqﬂ (ST2) wazldn1unsays (ST3) &
P1UIW 12 THA vLG%/l,ml 2-isopropenyl-4a,8-
dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphtha-
lene, patchoulene, 2,3-dimethyl-3-hexanol,
pB-elemene, y-elemene, (1S,4aR,7R)-1,4a-
dimethyl-7-(prop-1-en-2-yl)-1,2,3,4,4a,5,6,7-oc-
tahydronaphthalene, a-fenchyl acetate,
o-maaliene, 4a,8-dimethyl-2-(prop-1-en-
2-y1)-1,2,3,4,4a,5,6,7-octahydronaphthalene,
trans-pinocarvyl acetate, y-terpinene Lag
cis-o-bergamotene

syl Teiinulumenunsadey
Aountin léuwn (Z)-sec-Butyl propenyl disul-

[13-15

fide™" “2], o-pinene ], guaiol“e], germacrene

[19,20]

“8], o-phellandrene ,

Dm], humulene

o-bisabolol™ | o-farnesene™
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GC-MS evhmassudiousswinasmiiedd
FEOMILNZNTIULAI (ST1) HIDNIINITUANE
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' '
A A

feuiosaeenhdunzmaues mnmanuma
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lodalwd (disulfide) Saranaudhuqatnuazdns
ouadasy MaulsymululBanasnnanayi i
Aemaszaneifasaaymaduaima vl
Reomausundatheros aauld vieanieu

23]
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(+)-4-carene HUFanmanassnnfige enstiiln
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AstlsenoumasAuany L Tussiesaad
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WUNNIEYS) (ST3) LL@ivLaiwﬂummﬁwjﬁamé’m
hdmnzmTuas (ST1) uasfiszgdaihdngn
(ST2) léun ansngumasAnesd (terpenoids)
1J5¢NaUME (-)-o-panasinsen, (-)-spathulenol,
a-bisabolol, B-(Z)-curcumen-12-ol, B-neo-
clovene, -dihydroagarofuran, 3-eudesmol,
B-ocimene, Di-epi-o-cedrene, y-elemene,
hinesol W& neointermedeol miﬂfcjuﬁmusl,m&i
Wﬂuﬁ%mguvl,wmasﬁwﬁmsmydmﬁqmamﬁ@
Tunsdhunmssniey, FFouuaiizy Laveie
UMM weiuslne luUSannenne1a
WlFAnomseauld Boudswe 01dun wae
ane WAemIszmadasdayadiuaimauay
Raveiale™ uavansngadamas (sulfur) e
1S8,3aR,4R,8R,8aS)-1-isopropyl-3a-methyl-
7-methylenedecahydro-4,8-epithioazulene Lag
(4aR,8a8)-4a-methyl-1-methylene-7-(propan-
2-ylidene) Fhusnfifiasdilsznovvasaeiuana
fwalumaszmefossoszuumaiuaimanas
mmﬁuwastoaLﬁa%fuﬁimmm‘%aqw@Niuﬂ%mwm
397 uazanINgHLEAR lFLarA ML (aldehydes
and ketones) bAWA 2-acetoxytetradecane,
2-undecenal 8¢ nonanal ﬁ?iﬂﬁmﬁﬂﬂﬂsﬁ
Fuemelunsduiarsasulssmululsannsnn
Fut WinsnanansavhlsAemIsEmMedias
Tuszuumadvawns fanils wsavn iieeims
f1s9 1hevh eduld wazeavhlfiAnmsszae
Wasluszuumadumela wasdonanssnusa
myhrmvasiules lald luszearenn® daumanga

VLaISﬁVLV]IaVLSH 8LUG (isothiocyanates) VLC%’ LA 4-iso-
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