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Abstract

During the Islamic periods, the containers characterized by narrow or pear-shaped glass-body with
a round bottom and long drainage pipe or tube were known, but rarely have been studied. There
are three different hypotheses for applications of such containers. A cupping glass(Shakh-i hajamat)
for phlebotomize in medicine, “Alembic” for chemical or alchemical experiments, or containers for
pharmaceuticals and the production of cosmetics and perfumes which has been used for making
the materials and transfer them through tubes, or perfume containers as particular container for
cosmetics. It seems that if the container is placed from the opening on a surface, then its pipe is
wholly bent in the opposite direction of the body. Where it is taller than the body, it could be used
or applied as a cupping glass for phlebotomize in medicine or as a container for materials in
medications, cosmetics and perfumery. If the pipe is entirely straight and perpendicular to the body
or slightly curved, it could be used for all three applications mentioned above. In Islamic periods,
the Arabic word of KIMIA (elixir) was synonymous with alchemy and chemistry in the viewpoint
of technology and therefore, includes a variety of processes, including distillation of herbs and
medicinal oils, perfumes and rosewater, and fragrant oils and other substances. Some of tools and
equipment used for alchemy have been made of glass like the distiller. There have been many pacts
for using these kinds of container in the Islamic literature written by Abu Musa Jaber Ibn Hayyan
(Around 721 to 815 AD) and Abu Bakr Muhammad ibn Zakariyya al-Razi (865 to 923 AD) who
were known as the greatest scientists in the history of chemistry and chemical technology in the
Islamic world. Their scientific and practical works have had a great impact on the scientists and
researchers of the next generations, both Muslims and Europeans. Many methods, such as
distillation and all kinds of basic related tools, such as Cucurbit (qar’a) and Alembic (al-inbiq) have
been attributed to Jabir Ibn Hayyan. However, al-Razi in his book, Kitab al-asrar or Secret of
alchemy, among the tools and devices for chemical processing (Tadbir) and distillation (Taqtir), has
mentioned to them and studied the Cucurbit and Alembic with an outlet pipe, a distilled liquid
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container, recipient (qabila) and a blind Alembic (without an outlet pipe) (anbiq al'acmaa). As a
matter of fact, the chemical composition of materials inside such containers discovered in Iran has
not yet been studied, while it is a critical issue for the characterization and application of these
containers. For the first time, one of such containers with a long and straight tube which was kept
in the Glassware and Ceramic Museum of Iran has been analyzed and processed by the Gas
Chromatography-Mass Spectrometry (GC-MS) technique. The analysis of chemical compounds
detected in this container revealed that it had been exposed to essential, and natural oils for a long
time. The GC-MS analysis of the washing solution led to the identification of 22 substances, where
the main identified compounds were: thymol, carvacrol, p-cymene and y-terpinene, fatty acids
(palmitic acid and stearic acid), and a significant number of substances of the waxes groups.
Thymol and carvacrol are the main substances of natural essential oils of Thyme, Savory and
Marjoram. Also, the findings of this research have proved the contact of the above-mentioned
container with natural essential oils, especially thyme. The ingredients found in this container could
be recognizable in many distillates. So, it can suggest that the container has been used as an
Alembic for distillation and extraction of vegetable and volatile oil substances in pharmacy,
cosmetics and perfumes. More analysis in the future on the contaminated materials within such
containers can give more clues and advantages for clarifying the more possible application of these
containers.
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Fig.1: Several Islamic and contemporary distillation containers
1-A complete Distillation apparatuses, Unknown provenance, 10th-12th-centuries AD, Science Museum, London [4]; 2-
Alembic, Dwin, Armenia, 9th-12th-centuries AD, History Museum of Armenia [5]; 3- Alembic, East Mediterranean, serce
Limani shipwreck, 11th-century AD, conservation laboratory in the Bodrum Museum of Underwater Archaeology [6]; 4-
Alembic, Europe, 2th-4th-centuries AD?, Victoria & Albert Museum (337-1900) [7]; 5- Alembic, Bam Citadel, Tower No.1,
9th-10th-centuries AD, Bam Citadel Museum [8]; 6- Retort, Iran?, 11th-12th-centuries AD, Glassware & Ceramic Museum
of Iran [9]; 7- Retort, 18th-century AD, the British Library [10]
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Fig. 2: Several types of Distillation apparatuses according to Islamic and contemporary texts
1- The image of Jaber Ibn Hayyan in a fictional painting from the end of the 4th century AD, with a Retort and a small
spherical Alembic with a straight tube [12]; 2- Two distillers for rose water and other ingredients in two methods, Written by
al-Kindi, 9th-century AD, Sulaimaniyah Museum Library, Istanbul [1]; 3- Two multi-retort rosewater distiller from
Damascus, Book of Nokhbat al-Dahr, Written by al-Dameshghi, 13th-century AD, Paris National Library [1, 11]; 4- Oil and

lipid distiller, Nezami's treatise, Written by Hasan al-Rammah, 13th-century AD, Paris National Library [1]; 5- Retort,
illustrated in an Arabic and Syriac manuscript, 17th-century AD, the British Library [1]; 6- A distiller illustrated in an Arabic

manuscript, 19th-century AD, the British Library [11]; 7- Several modern distillers [10, 13]
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Fig. 3: Image of the cupping glass and phlebotomize in the forty-seventh Maqama of Maqamat al-Hariri

1-Manusctipt of Patis National Library(Arabe 5847), 1237 AD [22]; 2-Manuscript of Leningrad Academy of Sciences / St.
Petersburg(s23), 1225-1235 AD? [19,21]; 3-Manuscript of Topkapi Palace Museum Library, (3493), 1242-1258 AD [20]
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Fig. 4: Several cupping glass with a curved tube
1-Neishabout, Sabz Pushan, 9th-11th centuries AD, A: National Museum of Iran, Islamic Period Museum (8246),B:
Metropolitan Museum of Art (40.170.132) [26]; 2-Gorgan, 10th-11th centuries AD, National Museum of Iran [23];
3- Unknown provenance, 9th-11th centuries AD, The Nasser D. Khalili Collection of Islamic Art, London (GLS454) [16]

s929an Lol JS5 (old o o ditn ol 03

Slo]
Big—e 3 (2 gl Sl bgls il diged aw Lygalid
Clggpte b Bige )> (635> (V-OV+) ol (e
G B)lasd (ygs 09 (e )3 (sogw 9 (YAIF+/10)
Obdgjo 53 ol 93 5l dmw p 2 a ST a5l ), 8
9 35,15 00,8 bns sladly) landiges ol cbiloselanday
Ol 2 S90S e poslio a4 35 Bl (S
3390 1 (56 y g Ll Al ol &5l gl
22w 3,18 Lol caimd od cwd 4 o] Lol 5 )8
OSee s o)l pl & Wmd o (LS ol Bgsls
oo :0 JSi3) 53l il (SB Byas ol

"(1AC
o ¥ slodw & bgyye cboge oyl 5l )b g3 5568
> oyl sy [23] Wlodd B yme Coles FLS (50 O
A e (S Joa 5l Jy Wk o 51 el
2w (Lo ypay lodgy oaned (Sl L oauis &5 ol

J 4 a8 Bk s g palls duslie (gl ]
tLs Ly 150y ol dol A baas ol S5
Ol Nisd o poal g (Byme cdigh o il Cule
ol (el sladcseno g Laojyo )3 by, bb
slapglS 5l Lagl | soliss g 85 e ()5S
(¥ JSC5) Slodalcawdds diaid)

Gy U Calos U 5 Gl sl By £
b sshe g (ol b (29,05 Sl90 oS 5
dined SN L saiS dlg)
Slaadgl 5 faisypn S5 L B s i )
) ed Byl pl il 4y 1) 55)8 A ya
3 Az g Shaslcwnay lpl ) Kiadg,y slabglS
Oliig ladiics Jubss 5y 098t o)
slie (o p)lS Slediy 9 $14B)S5 )18 () 3590
L i 03l L.tz»L'j Gl oS isy (saw jl &S

1199 Gl 9 lgsJsl o)lod it Jbw | 1¥§


http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.11.5
https://jra-tabriziau.ir/article-1-226-en.html

[ Downloaded from jra-tabriziau.ir on 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.11.5]

[ DOI: 10.29252/jra.6.1.119]

gk . .
wuwb 2w Lwb o9 ju owlilad g>

ISk o SHY Bylad gy 53 Wl 5 ol S e
oS claalg) il b a8 wloselcuwnday Joalg) oyl
B JS) oy oyl 4 i dnyl (gl Bl 016
JS5 lgi e oS o 0003 Ay il S5 (0 o)l
ool el a2 )ls €8 5 S £95 (i bl

(B oylos 2V ) 48] consl oelcamday
Soyb Jl o3laj wlakab g 038 atgl Ly ol 831

[30] Wlodelcawsdy el

9 o ialyl b (29,15 Slge S 5 8,1 0¥
&b

Silabe g oyl dlga Mg g silog)ls > &5 Bk
Syl ay o] g 3 b Jasl g 0lge S 5 (ol
apl alde (8)b b sl aid) 0 )5 ) dbgy e
Cobos ¢l g Bl Olyisay Jlidg cul )3 & 2k
dolie y3 0ad (BB pgal A dagi b WAD (Syee
Coaloes b yLis 45 (g > Slolio pitn 5 oo
OS5 53 e ol a8 iy oo a4l (8
baadgd Ly (B9)l 3929 g canl 485 090 (g )las
Loyl 0,)LS 5l lis o) sladsens 5| (S 50 oaiS
5 g il Sge Ly g5l S 5 5,5 gty

(0 JS5) {16] o)l Jlac

094 g laid )90 Bgy b IS g Aty B)b)y> bl

5 laibuls’ Gldllas o s w53y b judads olKiod
e S (e g adllae oladiged g plxl (Sle
sloadli g 4Kl 8590 ()i )3 35290 Diges K
|y coynlds canlus i «lalae olul 5 &S )
D92 (B ol 50 gy BT 55 5 bl Basl
L cslalginl oo iges cpl bd olesl iales] (slp
454 3 ges Bt gl 93,5 ST S Sl
ool pliy bl atdly Budl 08 Cudlg o oS bl
o Jlodigin o (Glmgtn cpl Bun (et
ey Sly & 09 (sl B)b ol (99 laaie

Y| 199 gt g Jlerdgl egtedd i Jlu

D JS) asleaboldy Cad B ¥ bdwdy badd 5 ol
\c.(‘, D)LQ-A::’

wiSogd 5 (LS50 95 AV (o oS Sl i pigs
WV —0A p VMY ol L s o sligmdid
laodw ay bayye d Y 5l 5 WWYASIYEY /5o
199 8590 oMl yim Sy 55 4 Wloselcawday
Dl g3 (IS ooty T8> gt o 1055
sladlo 4 1) o j) 48588 (dladed Bo)lo 5 ool
‘91 dL:buiS9l_§ )l L] 03)5 d)l.i;olf 50 ¥ay b ¥y
Sl o,\_nic,w;.)c\g wddosled S0 lnd &S sl S
D JS-3) [24] 2980 5))055 9 Lai y95) 090 )3 &S
§) 85 oMol sladinds (5)550l peud oY (3A
(30 ¥ b Gt dod Ly YAV Lo dgds 4y (yogud
9035 By AL 99 Bj9e 3 1) (650> gl
iSOl cpl asle pladind (6506 0 Wb g o
3 0 Aged 93 [25] 0,8 By iy oS jum
[27) it 4255 8 y95) 8590 0 g (slaiigls
(BB,C ojlois 0 JS3)

O WYYO-FY /o VAFF—5£0 sla Jlw cp (oS
ol 03> oz ylpl (e 835040 > (sladinds Bl
b Sl Dgad S 55 g Bige (yjoe 53 28] Caunl
ol bgazes cosuiS Aol

Sy Ay (5 ANV /NP1 ol L
Syl S Sy Slr 5 ol Bie ojle g
0j9—0 3> y9=ST 48 sael Carwd 4 oS g L
qu.u) ; [29]Conl ob)f d)&olf cuo)'tw‘ 01)53 CwSU
(\c O)l.owu A

B sglS 3l 5 WAM-AR [p Ve et Lo > S 5,/


http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.11.5
https://jra-tabriziau.ir/article-1-226-en.html

[ Downloaded from jra-tabriziau.ir on 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.11.5]

[ DOI: 10.29252/jra.6.1.119]

<19 09 0l gl jb (slouinnis Gl So GoLS (slsdidigy J3 Cumub 5Ly g 7 Yl g 6uBs Gl

wt)bb@x

4

A

|

odsed Sl 01 Dgl b oae b )T b gyl dgo S 55 ol b sl 5L g 3l 0 IS5
09N (\“A/\c'/\a\a) u"‘J?"?)"" ol 3)'90 K& fJJydLo :UA&G (Y'a\") ul).:‘ L:J’A 0j90 | (50 [ 9 ¥ le.hb.)m ‘ulwy)w ‘)}fl-‘:‘f:;_\

9 434] MAQOS.705) )99] 5j90 ¢80 FUY sloosw w4l 5‘);9‘3—\‘

23] ol Lo e 50 8 o F (clbodus ool SV 35] o 5 Lo
Oy 590 650 0 9 OB S )

(30 ¥ U Y gl o) bjlod gy qon SHH[0 29] (oMol )])8d Cawnss (brodus cpuaigyl puaB F 27] jo9) 0j90 ¢ 30 ¥ UV (slaodw 1o

[30] o <53 3350

Fig. 5: Alembic and cupping glass or container for composition of medicine and cosmetics and perfumes, with stretched
or slightly curved tube
1-Neishabour, Sabz Pushan, 10th-11th centuries AD, A: National Museum of Iran (20530), B-C: Metropolitan Museum of
Art (38.40.195)& No registration number [26]; 2-Gorgan, 10th-11th centuries AD, National Museum of Iran [23]; 3-Susa, A:
B-C: 9th-10th centuries AD, Louvte Museum [31]; 4-Qast-i Abu Nast, 9th-10th centuries AD, Louvte Museum(MAQS.705),
Early Islamic Period [29]; 5-Bam Citadel, Tower No.1, 9th-10th centuries AD, Bam Citadel Museum [30]
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S olge oy il QLS Wl gl oKl
S oslaiwl jo (S j9ye S K ouliblinly g s
Sy o (Pl o (e (LSS
Ol el bl dlge 5 yin 53 I slse Jlodid o0
SlaSiSS L oo (bl Jyol g ains s
L ol ol S (oo i ) (o (Priwii
495 45 ad e (LS (S ged 9 (590 Slallae
Mg by g Lise O ol o Wl o SLSS oy
2 i (A dS Al L1 pS 148 odlaioldyge dlge
LSS5 sl 350 88 sl T Slgo a3l 31 8,
Alonjl S 8051 1, 42538 )5 oaliteldy g0 (slocsgls
adoxjl gl (lial caliod da g cnl slad )l
5 Seelys Gyl 13 &l (elosilagdly S5 Slgo
[32] 20 8l A
glaasis L Ojsdie 5 3805 (2] polsl
Ot e sty e ol (291> (LS olKiialojl
By p3 0le glaany dlgo (S Hge sl by
Jlasl o €158y s U Gy, b 30y (gouiinds
o JUEl Cg ()3 jdges Bg)lo S35 4y Jslce
lcl g S ages (glym s 03l el wlSisle]
8 L) o oS ylo] bausgs (J3Se Jolomo (5o
ol s &> 10 )3 (535 W90 o) 3 285
I i ¥ 3985) Gilide s 00 plosl 831
5 A sy, byl 30y CoHu(Hexan) oJiSa b
o e 9 gelind By b B3 dlge (Jlgd S > L
Ce U awsy) alliljl So daud


http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dorl.net/dor/20.1001.1.24764647.1399.6.1.11.5
http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119
https://dor.isc.ac/dor/20.1001.1.24764647.1399.6.1.11.5
https://jra-tabriziau.ir/article-1-226-en.html

[ Downloaded from jra-tabriziau.ir on 2028-08-17 ]

[ DOR: 20.1001.1.24764647.1399.6.1.11.5]

[ DOI: 10.29252/jra.6.1.119]

<19 09 0l gl jb (slouinnis Gl So GoLS (slsdidigy J3 Cumub 5Ly g 7 Yl g 6uBs Gl

\_swuhabm

sl ¢ gl .0

30 8w bl oloww OluS 5 .Y-0
ey 1t 5B Gyt | Jolo oo
GC-MS

w0dlo 93 5 s (2 lwlidd &y yoxio ¢ Jols Jolore & 5o

o (ol &35 ) Jolo ¢l 50,8 (1 Jpiz) 2

oo S 5wl oadodly s (V JS—b) ,»

olej Jed jl il (sl el )y 5l eslisnl b bS5
laci Ealllao 5 (6ol (el duuloxa 5 (5 3k
L Lacab ool duolie g oK 5l odelcunas oy
Sk 3 35290 AbleMbl ¢ 5 )lulwl clS s
oliiwd 4SS l58le y lawgi GC-MS  SleMb]
Ao [33] €8)S Oygo MY dows Xealibur pb 4
&t b il Bt iS5 SIS 5 51 S o

ol s 4y plSglag S 5 o gie 5 e

RT. 3.50-30.96

130]
120 @
110 A

wed 59

4 r®

Relative Abundance

50

2184

16.98

2277

19.41 2185

b7.05 30.22

3011 30,08
33.88
3483

N2 374

| 34,65 ro2

NL:
128E7
TIC MS 10

LI L B e e
16 12 20 22

Time (min)

Byl 13 29390 dlge 415 5l Juols GC-MS pl Sgileg S 2V IS

Fig.7: The GC-MS chromatogram of analysis the solution resulted from sediments in the glass container

axdllandjge Byl (glaaiing ;0 oad plwlid CleS 5 1) Jado

Table 1: The chemical composition of solution extracted from sediment of the glass container

No Components Retention time(min) Retention index Composition (%)
1 Nonane 5.01 900 24.46
2 p-Cymene 5.59 1020 3.51
3 y-Terpinene 6.28 1051 10.96
4 Undecane 7.16 1100 2.84
5 Dodecane 9.06 1200 1.77
6 Salicylaldehyde 10.4 1250 2.9
7 Tridecane 11.62 1298 2.32
8 Thymol 12.41 1305 4.55
9 Carvacrol 12.79 1310 1.21
10 Tetradecane 14.65 1400 1.03
11 Pentadecane 16.98 1500 5.89
12 3,5-Di-tert-butylphenol 17.63 1520 2.59
13 Hexacosane 18.04 1600 3.95
14 Phytane 21.84 1706 6.22
15 Octacosane 22.03 1800 1.1
16 Nonacosane 22.77 1900 3.59
17 Docosane 26.23 1998 4.51
18 Palmitic acid 26.34 2010 3.13
19 2-methyl-docosane 27.05 2020 2.54
20 Steraic acid 30.11 2120 222
21 2-Methyl-eicosane 30.22 2126 2.53
22 Stearic acid 33.86 2360 2.78
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