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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'aemaa). 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.

Keywords: Glass, Alembic, GC-MS, The Glassware Museum, Islamic periods, Essential oil

16


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

1R0-119 :(1)¢ 4099 ;aimolmly ang

f/;’ly’ﬂa!-‘/ Iy DOI: 10.29252/jra.6.1.119 URL: http://jra-tabriziau.ir/

VA

Litaohy Qs

(Slandod (8] S (AL (Sadiind )3 Connb (613 (o)
o J195 (551 (81,5 9ileg,S (g 42 clluw,lza
(GC-MS) (002 giwiub L
€ soud! il 3135 douo T oolol Cppaliiodes w5 i oyl PGSy i duansl

Ol eld 55 ye lyes )l)'i oSuily ol il (658> 4:5,,:70:;31: A
Al g3 91 08I ¢ Sliwly dlgo ;> (63,58 38 ladnd duwe ) gt dhiwl g Hlhasl yia s Cupe 0aSUh aleciin gl g Ll Y

1W999/0 0 /PA :gbpdy 40 1999701 /We :18Ly)s A1)

a5

sl Al ol g st 5, S STl KB L Sl e (Sl 0y L (o) oMl 0 (slaed By ks 51 S
(Sbiy g Ceoloes Fls b (5l Ll badalpiidiy Bosks 665yl (gl 30,8 A lonss addllae g didli jieS a8 W5l S
3 Jis! g slse oS 5 el siloos o talyl olge g g (silgil )3 45 (B L 5 ¢ SlerS b aland slogiilofl 0 5
o) g il 1 Gyl ST S sy o a5 4y sl By o )y il Slse g )5 Ly ol shae b logls 4y o g 3yl
ELs L L 1) ol opn)ls lgsoe adl ainy Sl il g oied Yl 4y o JolS ysboss sy illos g o ] Al 9 955 03l
sl oased (Sl L g & & dgae g S WS o] A 5815 5,8 sloi e g ol Slge gl aS 5 B L 5 s
oyl (il 38 Bl )3 (Ml By9> (ygie gl 5 g g9 B35 (258 ol sl Ty ool )8 sy (i oo
a3 395 g, Mos b oS g 155 e ol (i (9,0 sloaiiied s (gl 9 oo 95T Sloxlil s LS,
Laa Sl 8590 35w 50 g ol 0aniS dlg) (gl a8 g b a5 il (S5 3590 50 al,8 ) by (gl iy (g3 ,0,8
G390 45 85 plol (GC-MS) (g0 il b oad hisS' (5315 (S5 93leg S (109 b 580 6)1SS ! sloaiadlans
5 Omagl s el (slo puilul Buimd JiSut Lol izl 51 olge ol 480 JoS15)08 5 Jsadh s (oneo Slgo (sbli (b))
o Slgn gl g o (ol Bl ey b leinlas By cpl it i B Clondye Sl (5yloms )3 5 Aot 050
el 438,54 gjloshae g )l g Mg (silog )l 3 g, 5 LS

ledye @il 8550 (oMol ()])95 GC-MS ¢ sl s 1 g0lS 5519

Gilwdawcno 5 (il 0,8 Lyj sla b uodpy oylis ol cMa] LU ¢yl a5 1l Jgtume

n.hosseinian. y@gmail.com : S5 5 oy

HSUT 0 el b dblio g (g ptin 9B ol acbioul 5l g conl (COPE) jLiwl 1 gM3] ineS plgd ool iyt )> 58] (ylgd 4y plisl b 4y puis >
Chledien oy (ol


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

w9y O 0l b (slovinuis Bl Sy GBLS (slosciingy JS Cieub SLS g / glSes 9 6355 Gliuws

wut‘wb‘w’

S 5 0yl8 Byl &S g0y Sl ol yulat 8L
2 lge g9 dr il |) gylae 5 (talyl (29)b Slgo
St 5 B )

o=l 9y 2 (PBaibojl 305 @ ool > St
o o g ladiing lulid cpe Gy b
Jd o 4 iy GlSSagh ki 5 conl 418,
G5l 2,8 L bli)l > olaple 5 wi> 5 (5,0l

sl ooy s

(S5 ¢85 oS Al 4 IS Y
s g (ol dge Mdgi g (55Lwg >

S LS Ay 4 ol o 399 (sl sl
el 2,8 aus ol (gl o 900 4Bl (B9 b5
5 =t gl dlge S5 By b g Culo £l
25l jlas (gl ool sleinty o6 (g lae
2y)S sybae 5 il Slse Mg g oilhog I ¢ S,
Aol oo, 4 55 SG! g wilasls

olwd 9 ‘_g.l.boyw d)slié cd;t.».o.:s N-¥
‘_@Mw‘ RUTEBL ﬁ.la.a.?

358 o8 e e B3l Ml g 5o
5 ol 039 93 3B auwd 5 (65 LiasS xe B3l jis
b ddon il ¢ 5568 claails Jols ol pls
slagyegy 9 O g jlac ¢ 09> slapgy, 5 lals
sl i 5l o)l 5l By a8 ady 0 )8 4 Lleg
9 Sl 639 L.moi d._lo.>)] )Ja_ru oK a5 .)Jla.‘\.\f}ga
e Sl g ol opply (wgenl o (6313
E) hieitly op 331 lgsedan «sjly LS
aloasanlis pMul les 0 alosd (6ysls o owd
= 9 oszm U Gl es g als b
I el esimm sl Js o] Stingy g ool
sl pui5 48 ANl lex (olewd (5ol

dodlo .Y
oz ool (9> sl S (gl | o)l 5
Lo b 3L lgsedan a8 aloslcuwnay g b
Gl FLG b (iSol ilodds (B yxe ¢ 3us] 5 Cuslons
Gl ol &y 58 S5 b adlige Bylas )
(9> ol 2 48 039 ylail ol Bg)b | (So
LS L g obond slagiulejl o (ool 5,8
Gyl aseS ol gy 45 (6,500 0,8 .l aily
g g (giluwg)ly o a8 cuwl (Bl ] ondalginiy
Ly Jlisl g slse a8 5 gl ccgibosls 5 oalyl Slgo
sl e o3y B L ol b g 4 o] oy
Gl a8y 0,8 4

4568 il adgiSe (cladiges dlax a5l dgzgl
o5 i L] (8ly 3L sl 0395 o5 B L5
A (5 Sigfy yeS g ol 48,5 )5 adllland)ge
a3y Lagl gy Jlen glaanie Lo o
Do gy ol 55,51 !

sl L as col ol (imgiy opl 5l ol G
oy b opl J (o 09y sbeaiing Jdosigd o gl
o) laadlan 5 Sl ojge 35 5> Lo
Lcolp Uogds asby slads Byl pl oyl
2l S a0 e it s)lya L o dlie
L g loselcanda Jiadgy sla ogls 5l a8 ladiges
SIS Gl (mased gladcgeoe g Laojge
Gl 05 obul 0 B .cdbicud o g oo
2k o L aS cud SISl 5 plulis il
e g Ty Bg)bo ol Cunl (S0 g S (00 3552
09 sladiies Giulafl 5 gl 0,8 8k, (ool
Al olgs HUS 4 L]

gl Ly (201 (el sl S a sl
Oy i ed (sladg) &S Db o Dlpiiy (S)b sl
llland jge Gy Lo 3,8 48 el ol o] oy
ol Lo g 039 ool 8,lae s 13 sl lyicas
rbae 5 b gl dlge S5 By L Bk
Sl il 1y 5p,LS 93 y 2 L 5 005 0 Couwxs

1199 il g lgssl o loid qind Jw | 1Po


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

ki . .
wuwb R liwl s g jy owlilad g5

Comd (5 iy Shky 9 4 Shgo b (Ll s
13 o A il 4t 00 S g odad yieS gl o,
W Jlasl ey dlg 5T 5 Cunl 0359 00ued ¢ ol
SN L oS ol 3 o A cal azl Sases
Bgy b opl 5l sladises g sl )0 Cunl 039 oiues
Laojge 3l b g Wloselcandts diasds, (sla yogls” 5 a8
g 03y bl (e (el (sladsgere
(B9 ¥ JIal) 43 wialgs 00l g

0Ad so 03al )8 45 (6503 B3k (59 (3]
sl 828 Olyedn & (Bg)bo (1]l oad o g
sladle iodel aslasd) o I 4 Gl b ol jon plals
9 &8 JLal oo a8 sty (35 934 asde
) Bys 93 48 0u o S Juog o 4 5 0302 3
J1-3] sl 03,8 o s [0S0 90

50 By 3 55 Basl Clie b gL Ay
0255 o8 bl .l B S o )1)3 oS L 4l Ly
&35 3 185 5550 83lo [2] Cawl aily oligS o5 o aily
L e 9 Gl )l o b o] B g e
5 &35 oL B e Al 3)lg oplad IS 4y ¢y 3y
o dpd ()b o Wl oo 42 )Ly S8 @) (Bl
oadige 03938l ol & glalg) &5 035 (LB plglo g8
9= ol WS o o5 Wb L 55Ty £95 ul g
OAd Sy g Sl ) el g )b o815 > 4 o8l
Ol Jgb a9 01y (i 03k 0l (Sl o)
5 ol LS 08l it il Jlite sy 2
11.2] Sboee Ll

Blal » o Jles pil g )Y Ol
8500, Byl ol il 5 SosS lalsral
CoiS Sl g wdpe g 5 o B ol )
Wbos ol s S aid Cato & 4y b ol pl G
@l Lol 0g )lys el 5 oSt Gl
E oS odsins g oyl S35 b 1) 085 ) (68 ol
2938 oo clae @Moly oS> S5 L s 9
Oy b oo S aillas )5 o] 4 S g0 )]
O)ly hgy Wxldgy oo CoSes S L) € Jog
09 €8 518 ol g 351 pawye o (5)%0 (ol
Sy S sy S e ol By L

P | 199 gl g leuesl 6 o (i Jlus

a8 (et S (Se ol 98 b el b
oAb oo e (blolue 35 (155LgS ge g ol
Ui g A3 ol (gabiwl dn ol pl > &S Cal
ol 9 4idloly oyoj pie & o] los g 55k
s 4 w)aiyalyd ene claMasl 5 ol
S s o&iwd [1] el leds pl aals (ol
Sl 0357 4 bl 5 5ol s ol
o i Ll (331 0g30MS b 5l Bl aid Ll
B 43l 5 0558 (95 5 s L 3,5 S o558
g pliay (gl IS (gl il 5yl oS 0345
ol 8 2y oS i %05 655 iz 5 35 e L
g 9a) (ol L )9S Gl sl 039 355 o
sboofsh [12] el 035 )05 £950 S 36 (29
ol Jleislay oS in Golaio (5 5,0 oKiwd Byl
Ll jdas 1y 5lai g0 dlge g9 g ke 4y (Stun
() JS8) cad
el b ) Jainye oS el o JSa
9wl 35 S L S Sl b (glaslginl oy (gl
ade) S dw (gl cmd il (B9l waly o)
ISR WERY I SISWESHE gt W
Yoare Lol ghiily 5 dtn 536 Ygane 5 35T op00
L o) jow sloadied ) il g Cosl Aem BF
9 Dlossnde (yal awSl LalBb dgxg 3l )3 04
23 sl 0395 Jainye e iy (olizasS dagl Ay
FEANET 2 eg cpl 2 )8 85l (o Kimghs (e
gl Lol gl (lgie & (SS9 3,0 392
Lonl U el ] g g dg) (Ssed 50 0 JiB
) caims oo (L5 (S b jlagege sladiges &S
Wlg o o Saed (Sl gl by 0y dg0e BaiS
Obizren Lol il 4y yige (2l ol Jos
Sl an sl oLl 58 cebe Ela b 250l lsiea
G Can 5 oded WalS by ks 455yl ) 31 Lol
ol g ol 9,8 (ES0Ls calie Lais w3l iy
S8 S )58 oy )90 cOlois ol Wl
) o ) JolS sy Alg) 45 5500 sl (455
sy & gl Jail Jee o9 Jl g (Soboar il
P aS g ol ab pasets ) ol (Saed e


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

w9y O 0l b (slovinuis Bl Sy GBLS (slosciingy JS Cieub SLS g / glSes 9 6355 Gliuws

wut‘wb‘w’

e J—ol8 oiuwd el oaiodld ¢ 3.0 £ B ¥ (shaodus 7o, [2] Ay o £ (0N g PSS Oygod 5]
ol o Kiwd lamisds a S cowl glasyl )les 0dis Iy ¢ JolS yuladi olSiwd obglS gu j> (y5Sh
=) wa)) Cunss 391:.9 C)T d,.ea oKwls Lol codusais i Ll

() oplass ol 4 a8 315 dgmg 4 ple Bige 1 iges S Lol

yolse U (oMl (9> jelali Ggjlo 1) JSU3
Gosl Bjgm 50 5 b ¥ (elaodis (liuciny] 3295 ecissl =¥ ] o ol 850 50 & b ¥ (alboes epolaal ol ¢ JolS a5 olSznd —)
[6] 455 o ol 25 ol il 890 Cunyo (250 (30 B 8o Slo) dp o Byt (285 ((Bpb Ul oo el =V 5]) liauis)
(337-1900)
S 3jm e30 ¥ Y (elbots ) Bylasd g o2 5 eiashd 47] ) copdl 5 LygiSos 8390 30 )+ b A cslmoo Ylais] dogyl sl —F
Gel 9 €8 =V 9] (FY0F) () sloaidlis o aSl 8550 (o 7 110 sl ol 0y Jloiol & iz by Gl 5 €8 = 48] 2
[10] o WY 51 (claodus e by

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-centuties AD, Bam Citadel Museum [8]; 6- Retott, Iran?, 11th-12th-centuties AD, Glassware & Ceramic Museum
of Iran [9]; 7- Retott, 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 Magamat al-Hariri

1-Manusctipt of Paris National Library(Arabe 5847), 1237 AD [22]; 2-Manusctipt of Leningtad Academy of Sciences / St.
Petersburg(s23), 1225-1235 AD? [19,21]; 3-Manuscript of Topkapt Palace Museum Library, (3493), 1242-1258 AD [20]
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Fig. 4: Several cupping glass with a curved tube
1-Neishabour, Sabz Pushan, 9th-11th centuries AD, A: National Museum of Iran, Islamic Petiod 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 (GL.S454) [16]

Sloe]
Big— 33 (Su gl Sl bolS J agei aw £gulidd
ORggyie )i Bl )3 (6503 (V-OV) ol e
Olsigimw 0wl g3 jldw 2 Su 5yl 8
5 35 0058 Lo (sladly) adigas ) bslotolusna,
Ol 2 S5 My Fwslio a4 o9 el 4l
2w 35)LS Lol cimd o a4 by Lol 518
O-See 2 By cpl &S dimd oo U Hplitis Bgyls
o jlos 1 JSi) 53]l iy (B G s !

"(1AC
s g e (SaaSd oo 5 Jg Slasd, oy il MelS
e (Jls sy lodgy oaned (Sl L oauiS &8 ol

> 4 o8 Byl wix g pall duglio (gl Ll
FLa L 5ol lgicay dapl gl bared Mols s
Ol g oo ppal g (Byme Ngd e dpidy Cusln>
ol (mazed ladcgorne g Laojeno ) wby, Ls
slangls Sl Lagl | ooliss g 85 e ()5S
(¥ JSK5) Wloselcawdds dioubs,

Gy | b £ 5 ol Wiy B yme £
b sshae g (bl )Tl (29,0 Slg0 oS 5
ddwed Sl L oundS Aol
slaadg b g jlaisyge JS5 b )b s (5w ol
O‘i‘“’ d._f.}\:}_wu_o 6_9)»0 RS u;.).:"uﬁ DW
e By b pl bl ansly 1) 5,8 daw ol
5 Al zud g Slodalcwnds olpl > Aadds, (sla yglS
Oltisy sladiiad Jdodisn 25 sl 05T g
e (sl I8 oty 9 WIAB)SS )5 (o) 3590
a5 cods 03l Ltadi o oS iagh (g9 jl &S

1199 liuwls g Jlgsdsl ol qoind Jw | 1p§


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

ki . .
wuwb R liwl s g jy owlilad g5

o0uiS sladlg) il b a8 wloselcawnday oy oyl
0 ng)) sy o0 ).laa 4 cuslio cLbu] dl).: d""‘"‘ J).g)lf
S wlgi e &S b osed Ay 5l G (D o lad
oo cpl el do)lSs g8 9 cnss g9 e Ay

(B o jlos 2V ) 8] comsl oelamday
S eob WM Lo (iS55 503/ 13 0o s
gy b 31 ool b g 0niS 4yl Ly o o o

[30] Slodelcuwsds cslio

9 oilyl b (229,13 19 S 5 B, 0¥
& shbs

silske o bl dlse 1 g (gilugls 5 oS B0
Soybs any oo g 5o b ) Jlasl g olge S 5 (ol
azgl alide (30l sl ) oo ) @ dbgype
Sl gl 5 3l plosar iy ol & il
dslio )3 04b (Bl pgal 4 drgi b HAD (Byea
Coles Bumd s 48 gy > Ololds wian o Jox
OS2 53 o ol 4 dy oo i 4l o8
slaadd Ly (Bg)ls d92g 5 cuwl 4 )5 050 (g )llae
Lagl 2,08 5l ol oo slaass Sl (S 3 0aitS
5 bl eyl dls o Ly o) oS 5 BB lgiea,

(0 JSK) 16] oy Jlas

LS9, 9 dlge £
0594 g ykaidyge By Lo JSD g a5y
g slaslbols” Glallas o i WS35y b et oS
oo b (Bpme g adllae (gladiges g pbdl Sl
ol § 4iSil 390 ()50 1 d9250 Digad S
Iy oyl calus puin lllas yolwl p oS oyl
D92 3B ] (903 e BT g il Gl 4
L slalgil oo iges cpl s obesl ialesl (slp
45 s dns ba S Ao 93,5 S L IS il
ooyl b il andl gul 0,8 gy o oS cuily
o Jlodgdn o8 Gl (pl Baa (e
o) Slp 85 390 i Bk nl 19> laains

1PV | 199 gl g leue sl 6 o (i Jlus

0 i) aloabodld Capd 3o ¥ bdwdy add 5 cul
\;.(Y O)L&u)

qwiSog> 5 (LS50 9 d5i¥ed claglS” 5| i pdigad
Wey =0A [p YMYNAY cla Jlw s o gigidpd
él_a:a.\_w L) Joﬁ_»).o 4_,\1 )‘ ‘U" WIA-IYEY /L5°
claJlo aly ol 5l 486uiSe (glaiud Cig)ls 9 oo
o) sLn il ) el 03,8 (5508 30 FAY b FY-
Cul oJ_o]C;u.ubdg ‘o.)..\.’.'so.\ﬂ?& O8s0,ylad &S Lﬁ"‘"" e
KA J&W) [24] .)y»uo d)]—\.@ 9 Laos )99] 0j90 yd S
5l 499.‘“5\;: d"M‘“‘] sldis ¢l Cyowo oY .(3A
(30 ¥ b Gt dod Ly YAV Jlo dgds y yogus
5035 By SO 99 Bjgo )3 1) (5,503 Aiged
SO cpl wile pladdnd (655565, b s gl 0
3 R dged 93 [25] 0,8 By iy oS jam
[27] S 25 B y99d 8590 53 hed (sbabglS
(BC ojlass B JS2)

SUOYYO-FY /o VAFF—520 o Jlw o (pois S
L ol e (Y)YYD) o108 &gl by (b5 S, ¢ ybaib>
ol odld J.l9>u 01))1 L;La 3)9.04., ‘)ig..) d‘M ;99)9
b 40808 Bged G jb hed Bj90 (e 53 28]
Gl Bt 0iuiS dlg)

O ‘w)u 2O )_a.asyl )_443 Vw9L§ )l .')Aa.;}:!/)nd‘
ey A B ANV /p VAYY-Y0 gl L
Syl S eoguiShs Sl 5 ol Big ojle g
0jg—0 33 09_,5] aS ods] Cuwd 4 oS U}J L
JSb) 5 [29]canl 038 (6)K50 ¢ oMol )]y9d Gz
(\c b)u KA

Sl 5l 8 WAM-A [ Ve eq b jd S gf)/


http://jra-tabriziau.ir/article-1-226-fa.html
http://dx.doi.org/10.29252/jra.6.1.119

[ DOI: 10.29252/jra.6.1.119 |

Downloaded from jra-tabriziau.ir at 14:02 +0330 on Saturday March 6th 2021

w9y O 0l b (slovinuis Bl Sy GBLS (slosciingy JS Cieub SLS g / glSes 9 6355 Gliuws

wut‘wb‘w’

odped (Sl o1 Uyl L gooe b Tl (gl Slge oS 5 B L sl LS 9 Gl 0 IS
09 i (TAF-1NA0) (idgagyio yins Bjge i il i e (V2OF) ()l (o 0590 cill e300 5 ¥ (slaoas o Lbgy jow el
5 & {34] (MAOS.705) y55) 890 50 ¥ 5 (clmous 1l ¢ 3o £ [23] ol Lo ojge e 8 o ¥ (gloosus o5 5-Y 35] ol Byloss
o ¥ Y (el A blesd 21 o2 SHHID 2] oMol 59 e (gl eyl yud F 127] s 0390 0 ¥ bY (elmos 1o

EURSTESEII

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, Louvre Museum [31]; 4-Qasr-i Abu Nast, 9th-10th centuries AD, Louvre Museum(MAOS.705),
Early Islamic Period [29]; 5-Bam Citadel, Tower No.1, 9th-10th centuries AD, Bam Citadel Museum [30]
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Fig. 6: Alembic or container for composition of medicine

and cosmetics and perfumes, 9th-10th centuries AD,
Reservoir of Glassware & Ceramic Museum of Iran (659)
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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 29
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 313
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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Fig. 8: The chemical structure of main identified compounds
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