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Mlecnée proteiny

Table 7.4 Amino acid composition of milk

proteins
Nwring acid Lactal-  fi-lacto- Caseins
bumin  globulin p ¥

Glycine 2.9 3.1 25 22 1.4
Alanine 1.9 1.8 3.3 1.5 21
Valine 4.2 4.1 57 9.0 95
l.eucine 14 9.2 7.1 10.2 10.8
Isoleucine 6.1 6.4 58 49 4.0
Proline . 1.6 7.4 141 153
Phenylalanine 4.0 4.8 42 51 52
Tyrosine 4.8 45 73 28 33
Tryptophan 6.3 6.6 1.4 06 1.1
Serine 4.3 4.1 57 6.0 50
Threonine 5.0 4.9 44 45 4.0
Cystine 5.8 5.7 0.4 0.0 0.0
Methionine 1.9 0.8 2.3 340 3.7
Arginine 1.y 1.4 39 30 1.7
Histidine 2.6 3.0 26 2.7 3.3
j Lysine 10.4 9.6 8.0 57 56
y Aspartic 16.8 17.1 7.6 43 36
11.4 203 20,4 20.6

Glutamic acid 11.6

Results are taken from Gordon and Ziegler®, Block and
Weiss*®, Gordon ef al.*” and Gordon ef a/.?® and are converted
to weight per cent of total.



Kasein a kaseinaty

Vysoky obsah fosforu (cca 1 %; fosforeCna kyselina esterifikuje hydroxylové
skupiny serinu a Castecne téz glutamové kyseliny)

Casein Micelle Casein Submicelle

hydrophobic core

— CMP "hairy"
‘-]':“‘ layer
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Dukaz kaseinu v keramice
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Figure 1 Amounts of bovine a-casein present in samples of pottery and soil, as determined by duplicate assay using digestion-and-
capture immunoassay with a monoclonal antibody raised against this protein. Error bars, one standard deviation. The assay is specific
only for cows’ milk and is able to detect as little as 100 ng protein per g of ceramic (0.1 p.p.m.). Experimental coarseware pots (ceramic
‘blank’) were used 1o boil either milk (milk pot) or beef (meat pot) repeatedly and were buried for 1 year in upland soil. Ethnographic pots
were obtained from Pakistan (HM) and India (EMP); each had been recently used to prepare dairy products. Cladh Hallan (CH) vessels
(inset) were collected from a single site (fill of house 112, South Uist, Outer Hebrides). Domestic cooking pots from Easingwold, North
Yorkshire (E), contained large amounts of well-preserved animal fats.



Krev

Albumin (druhové specificky)

Glykoproteiny krevnich skupin

Stipana industrie
Kosterni pozustatky
Sedimenty

LA TR



Hemoglobin

Hemoglobin Molecule

red blood cell e ;

# helical shape of the
polypeptide molecule




Recentni kultovni sosky z Mali

1004 Proteins Max
804
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0

TOF SIMS analysis of an African artifact, highlighting the
characteristic m/z616.2 peak of heme as well as the overlapping
spatial distribution of proteins (sum of amino acid fragments) and
heme (tripyrrole fragments) on the sample’s surface.




Proteiny krevnich skupin

Antropologie: urCovani pribuzenstvi mezi jedinci na pohrebistich

Kriminalistika: identifikace osob
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Mad bloog # # #
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Chemie krevnich skupin

ld4tka A: N-acetylgalaktosamin gal N-~acetylglukosamin
‘ |
fukosa
l4tka B: gal gal N-acetylglukosamin ——
, i
fukosa
CH,OH H CH,0H
M A a H 0. WA 0
H,0H . K.OH H,OH
N OH H/ o\ OH AN
H oH oA H : H H
D-Galgkiose L-fucose 0-Mannose
CH,0H
H—?—DH
CH;0H CH,0H H_'I:—O“
0 0 {——-0
e HOH . H,0H @ \c/ ’
N H oM N WM M 0 M/ "eoon
H COCH, H o NACOCH, 9 & w
CHy
N-AcetyHD-Gelak tosamin N~-Acetyl-0-Glukosomin N-Acefyl - Neuraminsdure

Abb. 69, Die wesentlichen Zuckerbausteine von Blutgruppensubstanzen



Albumin

|ldentifikace druhové pfisluSnosti kosti a krevnich skvrn.

,Molekularni paleontologie”

E ~ Mammoth [ Elephant{E) [ Sea Cow(S) T Human(H)
3
S 10} oF - oF - S = H
Indian elephant 0 .
Mammoth § yﬂ E E
African elephant § o. 1— = s H - - H. - s
Manatee
S
=
Bison ..E, 0.01 . J . J ] [ !
L— MUSCLE —! ALBUMIR !
Human " EXTRACT
C Fig. 4. Extract of mammoth muscle reacts with antisera to albumin
| | : - . . .
80 50 ac 20 0 like elephant albumin, not like sea cow (manatee) or human albu-
Time {yr ago) min. The sea cow is believed to be a very distant relative of the
elephant

Nelze ho detekovat ve spalenych kostech (teplota nad 300 C)



Myoglobin

Vyskytuje se pouze v pficné pruhované a srdecni svalové tkani.

Sval Obsah myoglobinu (mg/g
Cerstvé tkan¢)

M. temporalis 18,5

M. pectoralis maior 33,1

M. rectus abdominis 54,1

Bréanice 294

M biceps brachii 31,5

Svaly jazyka 15,3



Myoglobin

Pritomnost lidského myoglobinu v koprolitech (subfosilnich exkrementech) a
keramice je dokladem kanibalismu.

Anasazi (Pueblané, JZ USA)



Lipidy
= estery vysSich mastnych kyselin

Glyceridy (glycerol)
Tuky

Oleje
Vosky (alkoholy s dlouhym fetézcen

Ostatni (cholesterol, aj.)

Luft

Aggregation an
Phasengrenze

Ry
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LIPIDS
Steroids Lipid Other
Vitamins  terpenes
Eicosanoids Triacylglycerols ~ Waxes Sphingolipids Polyprenyl compounds
(oils, fats) e :
Ceramides

Glycerophospholipids ‘

Plasmalogens Phosphatidates  Sphingomyelins Cerebrosides
Gangliosides
: L : . Other
Phosphatidyl- Phosphatidyl- Phosphatidyl- Other glycolipids
ethanolamines  serines cholines phospholipids
Glycolipids

Phospholipids



Zivogisné tuky

Tabulka 13
SloZeni mastnych kyselin nékterych dilezitych tuhych tuki

Mastna Obsah (% veSkerych mastnych kyselin)
kyselina kokosovy vepfové hovézi mlétny margarin*) pokrmovy*) lidsky tuk
tuk sadlo hij tuk tuk tuk matefského
kravsky 100%;ni podkoini mléka
Maselna 0 0 0 24 0,1 0 0 0
Kapronova*) 0-08 0 0 14-2 0,1 0 0 0-0,1
Kaprylova*#) 5,5-9,5 00,2 0 0,5-1,5 0-0,1 Q 0 0-0,1
Kaprinova***) 4,595 0-0,2 0 1,6-2,7 0-0,1 0 0 0,5-1
Laurova 44-52 0,1-0.6 0,1-0,4 1,7-3,7 1-10 0-1 0,3-0,7 3-4
Myristova 13-19 1,4-24 2-3 79-12,1 1-8 02-3 3,143 68
Palmitova 7,5-10,5 T 24-30 24-31 25-32 10-20 6-20 22-25 26-32
Stearova 1-3 12-19 21-27 8-12 4-14 516 52-7 11-15
Palmitolejova 0-13 2,3-37 1,7-3,0 1,6-50 2-6 0-1 4,3-7 223
Olejova™**} 5-8 3846 3848 26-33 21-55 33-68 4147 23-28
Linolova 1,5-2,5 4,294 1,7-2,0 1.0-2,4 6-35 8-22 9-13 4-6
Linolenova 0 0,1-1,3 0-02 0-0,5 0-5 0-3 0-1,0 0,5-1,5
Arachidonovia 0 0-1,0 0-1,1 0-0,8 0 0 0-0,5 0,4-1
Trans-izomery 0 0-1,0 4-12 5-9+++) 6-16 3-20 2-7 2-9
Rozvétvené 0 002 1-2 37+ 0-0,1 00,1 0-1 1-2

*)  pokud neobsahuji fepkovy olej
**)  vEetn® trans-izomert

***) odkaz 30

*)  hexanova

**)  oktanova

**#) dekanovi



Anaerobni oxidace - mikrobialni

OH: Bacillus subtilis, Clostridium perfrigens, Micrococcus luteus
Oxo: Micrococcus luteus

9
HJC\/W\W\N\CCOH

ﬁaﬁon
H9 COOH , COOH
‘ Stereonmutation |
CH, — H;C SH
H710

Hydration H,0

OH

H;C \/\N\.)m\g/\/\/\/\ COOH
Dehydmgcnatmn}-. H,
o]

Hac\/\/\/\)mk“’/\/\/\/\coog

FIG. 6-—Chemistry of microbial degradation of oleic acid during adipocere formation.



Anaerobni oxidace - mikrobialni

Adipose Tissue
5-30% 60-85% 2-3%
water lipids proteins
Triglycerides = 1 molecule gly | + 3 molecules fatty acids

Linoleic Acid
CH3(CHZ)y CH=CHCH2CH=CH{CH )7 COOH

/\

Hydrolysis OR
by Intrinsic Tissue Lipases

Oleic Acid
CHy(CH;); CH=CHICH; ), COOH

Oxidation

/

Palmitoleic Acid

CHy (CHy )s CH=CH(GH )y COOH

by Bacteria, Fungi, Oxygen

T~

Stearic Acid Oleic Acid Palmitic Acid Aldehydes & Ketones
CHy (CH 4gCOOH  CHy(CH) 7 CH=CH(CH, ); COOH CHy (CH, },COOH
Bacterial enzymes
ag. Clostridia spp.
Stearic Acid Palmitic Acid Myristic Acid + Hydroxy-fatty acids
CH3 (CH2 16COOH GH3 (CH2 haCOOH CH3 (CHz ¥2CO0H
React with Na*
in interstitial fluid
Sodium Salts of Fatty Acids Hydrolysis
React with Ca®*
in grave soil
Calcium Salts of Fatty Acids Oxy-fatty acids
ADIPOCERE

Fig. 4
Changes to fat during decomposition

a
b
b C
| H3 H4
l\ /(PeakY)
d e

(Peak X)

H1,2,3,4 : Hydrogenation

| : Isomerization

Flele/oi Ve Ve VAV VE VA VAN

(a)
cis-9, cis-12-octadecadienoic (Linoleic)

LCCSAVA V7 VA VAR VA VA VAV

b
4 cis-9-octadecenoic (Oleic)

HOOC\ANNANNAANN

(© cis-12-octadecenoic

HooG AANAL= Y VI

(d) )
trans-9-octadecenoic

HOOC, AAAANANANAN

(e)
Octadecenoic (Stearic)

Fig. 5. Putative pathway from octadecadienoic acid to octadecenoic acid or
octadecanoic acid.



Produkty anaerobni oxidace

,b0g butter”

maslo v dfevéné nadobé bylo
zakopano do raselinisté
(= zpusob konzervace)




Cca 1000 let stary tuk ze zmrzlého odpadu v
oblasti Yukonu

Lokalita Thule (Herschellv ostrov) -

Material obsahoval pomé&rné vyznamny podil "

nenasycenych MK. Nizka teplota nedovolila »;

vyznamneéjsSi mikrobialni aktivitu, vétSina MK byla "

volnych (jednoducha hydrolyza ve vihkém

prostredi). .
e e . . MRCHOCEOL s s s é“‘

PECETST : : 2 s 3

i
K

Whale
24
Mieien sampie [
'l
Middan samgle T 104 i/
—d
Nidder. sample IE

. r r v T T T T v gy

oHi0 B4 G0 €181 C1E0 G181 G200 020'1 ER2e 622t
Middin sample TE

FiG. 3. Cumulative percentage fatty acid composition plots of various mater-

ials, showing apparent similarity of midden samples (means of samples I, II,

Sasque whaler (svmeags ot 3) and HI of this study) to average for three seal species and average for whales

(data taken from Table 4). Adipocere —--, midden samples I,-IT, 11 ——,

- average seals —--—, average whales ----.

FIG. 4. Histogram showing ratio of patmitic acid (C16:0) to oleic acid (C18:1)
for various substances, including unpublished results of fatty material from a
Basque whaling station excavated at Red Bay, Labrador,




Palivo v rimskych kahanech

Rostlinne oleje (olivovy) — fytosteroly, vysSsi obsah
kyseliny olejové

Zivocisny tuk (18j) — cholesterol, vy$si obsah kyseliny

stearove

Greek Olive Qil (Methyl Ester)

Shoulder

Filling Hole
Whick YWick Haole l Discus Handle
I r

Mozzle Body

GC: 6690
Carrier: Helmm, constant flow 46,6 psi
Column; HP-INMOWa:x, 30 m x 0.25 m
(Part No. 19081N-133)
Inlet 1.5 ul, 260°C, deactivated lin glass wool
Qven: 150°C (1 min), 2.9°Cmin 230°C ]
Detector: 260°C Base



Epikutikularni vosk - Brassicaea

e
=

Biomarker v archeologii: dikaz
vafeni kapusty (Brassica
oleracea)

]

e

Relative intensity

Simulation Archaeological

TTT T T T T T T T T T T T T AT T T T TToTT
(3,3

™~
w
=2
~

262 982 E 1
i F(©
70 E
w[ | ———————— 229 :
[]44 0 20 22 24
! - = Retention time (min)
. . . . Figure 2. Partial gas chromatograms of the lipid extracts from
Lipid concentration Lipid CopEiE i (a) the experimental jar (ED1); (b) modern Brassica leaves; and (c)
(ng g sherd) (ug g™ sherd) the ancient jar (RP54). In each case the peaks represent Brassica

leaf wax components: 1=mnonacosane; 2=n-hexacosanol;
3=nheptacosanol;  4=nonacosan-15-one;  5=nonacosan-15-ol;
6=rn-hentriacontane; and 7=np-octacosanol. i.s.=the internal stan-
dard n-tetratriacontane. Internal standard was not added to the leaf
wax extract (b).

Figure 3. Diagram of a Late Saxon/early mediaeval jar (RP54). On the left is a histogram showing the lipid concentrations (ug lipid g ~ ' sherd)
as an average of three samples taken from cleaned ceramic at five points on the experimental vessel. On the right is a histogram showing the
lipid concentrations (ug lipid g~ ' sherd) at three points on the ancient vessel (RP54).



Ketony s dlouhymi alkylovymi retezci

kondenzacni produkty MK v archeologickém materialu

A, >3000C
CHy(CH2),CO:H + CH,(CH3)wCO:H = CH,(CHz),C (CHz)wCHs

H0 (=13 m=13; Sn=13,m=16
2n=12,m=15, 6 n=14m=15;
In=13,m=14;, 7T n=14,m=16

Souéast epikutikularniho vosku 4n= 149' m= :g; 3__“12 15, m=16;
brukvovitych rostlin (Brassicaea) S n=ihm=
repka
kapusta CH;(CH2),CO:H  + CHy(CH,),CH=CH(CH.);CO:H
A, >3000C
L3
Hy0
I
CHy(CH2),C (CHz),CH=CH(CH,),CH
10 n=14

Iin=16




Reesterifikace

Ethylestery MK v tuku
(vlasy, tukova tkan) — forenzni material:

vyznamné zastoupeni v tkanich
chronickych alkoholik

Incorporation of
FAEEs into hair:

1111

oz Ethylestery mastnych kyselin byly

ol F iot from ethanol of the seb o AL

i glm";@fﬁpm‘{f;; viithe bayes of nalezany ve vlasech mumii (muzu i
P Zen) kultury Chiribaya (JZ Peru, poust
s Atacama, 1000-1250 n.l.). Zdrojem

s O ethanolu byl fermentovany kukuricny

N FIRELY of the hair root of meorporation direct via . I I “
LA - the blood circulation napoj ”ChICha :




FAEE concentrations (ngfma)

1' ] Case 1

Case 2

0-1.5% 1.5-3 3-4.5 4.5-6.5 6.5-8.5 B.5-10.5 10.5-16

-
L

] Ethytstearan
12 CJ Etrwioleat
=] Ethylpalmitat
10 O Ethwioryristat
23
& | Case 3

0-1.5 1.5-3 3.5 57 7-9 8-15
Distance from hair root (crm} -

Case 1 abstinent
Case 2 pfilezitostny (spoleCensky) pijak

Case 3 alkoholik v 1é¢ebné (60 gramu ethanolu/ den po dobu 6 mésicu).



Nizkomolekularni latky



Tabak

b

Nicotine, NIC

Adriaen van Ostade,
An Apothecary
Smoking in an Interior
§ig- 43 4—C Bauerntabak (Nicotiana rustica).

A Blithende Pflange. B Blitte. € Diefelbe im Langsdnitt.

1646, oil on panel.
D —J Gewihnlider Tabak (N. Tabacum,).

E Bliite. F Jrudt. G Same. H Terjelbe im Lingsfdnitt. J Narbe.
Nad) Engler-Prantl.)

D Blithende Pflanze.



Tabak

Detail chrupu muze stfedniho véku z
East Kirk of St Nicholas (Aberdeen; 17.

stol.)
Table 1: Nicotine concentrations (ng/g) in the human remains from Kirchheim.

Group n Age ng/g W

1 2 0-9 32.7- 58.8 Wﬂh
2 2 10-19 31.8- 36.9 . A

3 2 20-29 33.6- 35.4

4 4 30-39 33.0- 46.8 \Q Qﬂ

5 2 40-49 37.5-149.7

6 3 50-59 33.3- 55.2

7 3 70-80 31.8- 39.8 \\\\x\\\\\&‘\‘\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\‘\\\

8 5 adults (20-80) 31.2- 44.4 Y

W



Bun

Tetrahydrocannabinol (THC)

i f i

=

Canmabis satina 1

Pazyryk (skytska mohyla)



Koka
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CH; ©
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kokain

PLate XX —Erythroxylon cocad (Coca). (From Jackson: Esperimental
Pharmacology and Malerige Medica.)




TABLE 1

Radiocarbon Dating and Cocaine Tests from the Pisagua-7 Site

Radiocarbon Dates

13C-corrected
Conventional
Cocaine Test Radiocarbon Calibrated
Mummy ng/ Pos/Neg 14C Age(+-1 Date*****
Number Age(Yr) Sex* Matrix**10mg*** aae Lab No. sigma B.P.) 2 sigma
726-A 57 1 H 0.3 Neg GX16097 2955 1443-858
(Muscle) +-115 [=1154
BC(RAD)
723 25-30 M H 0.7 Neg GX16098 2695 1012-764
(Skin) +- 85 =833
BC(RAD)
725-A,C2 40-45 F H 133 Pos Beta 169826 2850 1140-900
(Hair) +- 50 [=1000
BC(AMS)
741 34 F N 5.6 Pos Beta 170070 2730 940-810
(Hair) +- 40 1=850
BC(AMS)

Figure 1. A coca-leaf “quid” distends the left cheek of the naturally mummified remains of a 36-year-old

*Sex: [ = Indeterminate, M = male, F = female.
**Matrix: H = hair, N = nail.

**#19/10mg = nanograms/10 milligrams of sample. Values of 3.0 or greater = positive.

**#4Neg = negative, pos = positive.

#x#4#] = value at line of intercept. (RAD) = radiometric method; {AMS) = accelerator mass spectrometry method. GX = Geochron

Cambridge, b Beta = Beta Analytic Laboratory, Miami, Florida.

male from the Maitas Chiribaya culture.




Stanoveni v lidskych pozustatcich

CONCENTRATIONS (ng/g) OF ALKALQIDS AND METABOLITES

— Cocaine Nicotine Hashish
Peru (natural
mummijes)
Hair 220-13 900 (12) | 28-1400(12) 50-1700 (17)
Soft tissue 43-1371 (10) 57-1997 (6) 49-2795 (8)
Brain 42-185 (4) 84-587 (3) 15-138 (4)
Teeth 10-113 (5) 17-104 (7) 15-39 (4)
Bone 26-326 (16) 39577 (26) 14-276 (20)
Egypt (artificial
mummies}
Hair 24-200 (4) 140-900 (4) 8004100 (4)
Soft tissue 70442 (8) 125-1045 (10) 59-2875 (10)
Bone 25-110 (6) 45-1050 (11) 36-2800 (10)
Bell culture
Bone 0 (10) 56-142 (8) 0 (10)
Sudan
Bone 0 (2 87-93 (2) 0(2)

No of samples in parentheses.
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N/
Mimature jar ¢ =T |
[E=sS [S=s N
— a b
8K Figure 10. Spouted vessels from Colha, Belize containing substantial cacao residues; a: Unnamed Black and Fluted
A T (Chunhinta Ceramic Group) type jar found in burial Strat 67 of Op. 2012 (after Valdez 1987:107-108; b: Unnamed Black,

Fluted, and Red Stuccoed (Chunhinta Ceramic Group) type jar found in burial Strat 61 in Op. 2012. (Iustrations by Jenifer
Bryan and courtesy of Thomas R. Hester and Fred Valdez, Jr.)

m grayware bow

pckless jar

Ceramic ladle

Fragments of large eitigy
pridgespout jar (with fragments
of combed-bottom bowl below

g
bragespout | T T———= Plain bridgespout jars
--'"'-.-'_'_d_

Medum-sized efligy Large brownware vesse

bridgespout jar

small eftigy bridgespc
—— Squash elhigy jar

— Mediwm-sized carinated bow

Fragments of

combed-bottom bowis

Figure 5. Late Preclassic spouted vessels from Oaxaca; a: spouted jars from Burials 5a and 5b, possibly a husband and wife
from an elite family, at Abasolo, Oaxaca (after Marcus and Flannery 1996:171). Illustration courtesy of Joyce Marcus.



Cultivated

Paprika

Chinense

144



Paprika

HO Capsaicin

0¢H3

Table 1. Quantitative analyses of capsaicinoids in fresh fruits and archaeological samples

Capsaicin Dihydrocapsaichin

Sample weight {mg)? (mg)?
Sample (mg) (percentage content) (percentage content)
Capsicum annuum, 499 0.429 + 0.004 0.154 £ 0.003
fresh fruits (0.086%) (0.031%)
Capsicum frutescens, 966 0.036 + 0.005 0.049 + 0.005
fossil fruits (0.0037%) (0.0051%)
10482 (R.233)° 1072 nd°® nd
10493 (R.236)" 984 nd nd
10523 (R.239)" 1146 nd nd

? Mean * standard deviation (n = 3).
® Archaeological sample from cemetery number 2 at Yaral (Peru).
“ nd = none detected.



Betel

Listy peprovniku betelového

Orech arekové palmy (nezralé)

PIPER BETLE.—Liny.—De Blanco.

12



CHs

N .
arekaidin
_ OCHs guvacin
guvakolin
0
arekolin

Vlastni betelové sousto se pfipravuje tak, ze se na listy
peprovniku betelového obvykle da vapno a dale se polozi
cast semene arekové palmy, pripadné kousek korene
gambirovniku. Takto pripravené komponenty se tésné
zavinou do peprovnikoveého listu, vliozi do ust a sousto se
intenzivné zvyka.




NH

MeO OMe
OMe

meskalin




COOH COOH
H—0OH HO—H
H—40OH ~ HO—H
COOH COOH
For R Rumpolymerc ragments HO_ _COOH HO,, _COOH
Maividin-3-glucoside In the polymerized pigment I = :[
Figure 3. Production of syringic acid. Syringic acid is released from HO™ ™ COOH HO™ ~COOH

the flavylium structure of malvidin-3-glucoside in the potymerized
pigment by alkaline fusion through the formation of a hydrated
hemichemical form in which the pyran (C ring) is broken in two steps.

Vino lze ve vyjimecnych pfipadech (napf. v amforach z Tutanchamonovy hrobky v Egypté)
identifikovat na zakladé pfitomnosti charakteristickych biomarkerd. Pro vino je typicka
kyselina tartarova). Malvidin-3-glucosid je flavonoidni pigment zodpovédny za Cervenou
barvu vina, nelze ho ale stanovit pfimo — zalkalizovanim vzorku se z né&j uvoliuje kyselina
syringova, ta se detekuje a jeji pfitomnost pak charakterizuje Cervené vino. Pritomnost
pouze kyseliny tartaroveé ukazuje spise na bilé vino.
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|zotopy v prirode
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The Nuclei of the Three Isotopes of Hydrogen

Protium Deuterium Tritium

1 proton 1 proton 1 proton
1 neutron 2 neutrons
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STABLE ATOMS

UNSTABLE ATOM

Carbon 12 Carbom 13 Carbom 14
& Protons & Protons & Protons
6 Neutrons 7 Neutrons & Neutrons
Presné hmotnosti niektorych atémov
Atém Relativna hmotnost Atém Relativna hmotnost
'H 1,007825 »Si 28,976491
2q 2,014102 g 29973761
2c 12,000000 ip 30,973763
BC 13,003354 g 31,972074
“N 14,003074 3 32,971460
N 15,000108 g 33,967864
150 15,994915 3Cl 34,968854
"0 16,999133 1 36,965896
80 17,999160 "Br 78,91835
3 18,998405 8By 80,91635
Asi 27,976927 1271 126,90435
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CAM rostliny
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Mléko and mlécneé produkty
Lipidy
trans-mastné kyseliny (vy$Si obsah v extrahovaném tuku)

Proteiny

kasein (termicky degradovany) — druhové specificky
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