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The existing technologies consider the main ap-
proaches for progressing of complex development of
fruit plants raw enriched with biologically and pharmaco-
logically active compounds and food additives. They allow
to increase the yield of product’s extraction, quality, af-
fectivity of production and lead to the prime cost reduc-
tion. Suggested route represents the improvement of
phisicochemical methods of product’s extraction and re-
finement as well as the utilization of the secondary com-
pounds formed during main production [7].

In food industry, for the production of galenic and
new galenic pharmaceuticals, the problem solution is
mainly associated with utilization of complex technolo-
gies for the treatment of fruit and herbal raw, providing
the wide spectrum of biological effect of BAC (biologically
active compounds) obtained in native state, which has a
huge importance on the sufficient effect for further uses
[1,45,11].

Recently there is a growing interest in the natural
and harmless food, including the medical oils obtained by
the cold pressing of the endemic herbal kernels. They are
widely used in applied medicine for prevention of numer-
ous diseases, as well as in food industry as bioadditives
[15,16].

During the production, besides the main products
(oils, non-saturated fatty acids, carotenoids, flavonoids,
etc.) the meal is formed as a secondary waste. The treat-
ment of the latter can often lead to the synthesis of bi-
ologically and pharmacologically active valuable com-
pounds, such as cyanogenic glycoside amygdalin or so
called vitamin B,, [2,3,13]. The growing interest of the
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pharmacology experts in B, (“Laetrile”, “Laetral”, “letril”)
is justified by its anticancer properties and use for local
anesthesia [6,9].

It is well known that the content of biologically and
pharmacologically active compounds, such as vitamin B,
depends not only on the type of the plant (mostly found in
bitter seeds, such as almond, apricot, peach, plum, cher-
ry, etc.), but the geographical location of their growth as
well. Vitamin B,, is often extracted from the above men-
tioned bitter kernels by extraction methods [7].

The aim of the research is to develop an effective
way of the extraction of a native (the natural structure of
the vitamin B,, is unchanged) vitamin B, with low prime
cost, obtain heptaacetyl derivate of it, to identify their ab-
solute configuration using the modern physicochemical
and analytic methods and partially investigate anti-cancer
properties on trial models of Sarcoma 180 and on Ehrlich
ascites carcinoma.

In this work, the secondary waste of cold pressed
medicinal oils of kernels of wild apricot, prune, peach and
the bitter almond grown in the ecologically clean areas of
Armenia and Artsakh was chosen as a research target for
the synthesis of vitamin B, ,.

Materials and methods

Before the experimental research, an investigation
of the areas in the Republic of Armenia and the Repub-
lic of Artsakh, where bitter kernels grow, was conducted.
Kernels of wild apricot, plum, peach, bitter almond were
collected from different regions of Armenia and Artsakh.
It should be noted that almond kernels were collected
from Meghri region of Armenia, and the kernels of wild
apricot, plum and peach were acquired from Artsakh.
Initial treatment of kernels (removing wooden skin and
drying) was done in the oil production center of SPC
“Armbiotechnology” NAN RA. The cold pressed oils were
obtained after drying by use of Rawmid Dream modern
odm-0T1 oil presser (Fig. 1).
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Fig.1. Technological scheme of complex processing of wild
apricot

Ecologically safe waste generated during the cold
pressing of kernels has been extracted by water-ethyl al-
cohol (90%) system.

For that purpose, waste (80-90q) received from
100 g kernels was added into the triple neck flask, after
that 150-200ml ethyl alcohol (90%) was added and the
mixture was warmed up at 50°C and 78°C in mixing con-
ditions. Extraction was carried out for 30 min (2 times).
Inactivation of emulsion enzyme is going in the first stage
of extraction, then isolation of vitamin B,, occurs quantita-
tively [12]. After first stage of extraction and the process
of cooling of the extract (up to the ambient temperature)
filtration is carried out under residual pressure. The ob-
tained liquid extract in a flat-bottomed flask (200 ml) was
moved to a refrigerator (+5°C). The soft mass remaining
after filtration was extracted again (30 min) to extract the
rest of vitamin B... The next action was repeated in the
same way.

The flasks were stored in a refrigerator for 24 hours.
Next day white-yellow sediment (vitamin B,,) appeared.
The liquid mass was decanted carefully and the flasks
were put in an exicator to remove the solvent completely.
After the process of drying, amygdalin recrystallized. Af-
ter recrystallization, the vitamin B,, was filtered and then
dried at ambient temperature.

In the next stage of the study, heptaacetyl derivative
of vitamin B,, was obtained (Fig. 2)
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Fig. 2. Scheme of obtaining Vitamin B, derivate

For that purpose, 2g (4.4x10° mol) of vitamin B,,
was added into a 100ml triple neck flask containing 25ml
of acetic anhydride. This substance was mixed during 2
hours at ambient temperature, after which it turned into
transparent solution. Then the temperature of solution
was decreased to +5°C by ice and salt, after that tenfold
volume of distilled water was added and mixed for addi-
tional 10-12 minutes. The content of the flask first thick-
ened, then residue emerged shortly after that.

Then the obtained substance was filtrated, the white
residue on the filter was washed by distilled water and
dried to air-dry condition under hood. Then, the crystals
of derivate vitamin B,, were recrystallized by 96% ethyl
alcohol. After soluting the whole residue, the solution was
left in refregerator (8-10°C), where the crystals of hep-
taacetyl vitamin B, after an hour settled to the bottom
as sediment. At first it was filtrated and dried under air
conditions, then in vacuum oven (P=40mmHgqg). Obtained
crystals are characterized as the following physical data:

Tmelt, it~ 173-175°C; Tmelt, sample=1 72-174°C;

[1,%, =-34.80° (c=5.0, CH,COOC H,):

[ 1% ampe = ~34.72° (c=5.0, CH,COOC H,).

Results and discussion

It has been found out that the maximum amount
of vitamin B, is obtained from the waste of wild apricot
oil. For that purpose the deoiled waste is processed by
90% ethyl alcohol at 78°C, required for full inactivation
of emulsion in order to avoid breaking of the bond be-
tween the aglycon and glycosidic groups in the vitamin
molecule, whereas the target product is obtained in its
natural state. Then, the obtained vitamin B,, was recrys-
tallized by 95% ethyl alcohol. Under the same conditions,
3% (39),4.1% (4.19), 3.2% (3.29), 2.8% (2.89g) vitamin B,
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Table 1
The results of the crystalline of vitamin B,, obtained from the secondary waste of bitter kernels

Investigated waste, g Processing temperature, °C Yield of vitamin B, g
Bitter almond - 100 50 78 0.7 3.2
Prune - 100 50 78 0.7 3
Wild apricot - 100 50 78 1 4.1
Peach - 100 50 78 0.8 2.8
Table 2

Anti-tumor activity of Vitamin B, ,and its derivate

Tumor growth inhibition (%)

Compound Maximum allowable dose
Sarcoma 180 EAC
Amygdalin 250 mg-kg™ 57.1 0
Heptaacyl derivate 500 mg-kg! 41.3 0

was obtained from 100g of starting raw materials by ex-
traction of deoiled wastes of almond, wild apricot, black
plum and peach kernels, accordingly. The results are pre-
sented in the table below.

According to the records in the table, the maximum
amount of amygdalin was extracted when the experi-
ments were carried out under the condition of 90% ethyl
alcohol boiling point.

Table data clearly show that the maximum amount
of amygdalin was extracted from the waste of wild apri-
cot kernels at both 50°C and 78°C. For identification of
the obtained vitamin B,, the recrystallized examples
were investigated by the modern methods ('"H NMR, T__,
andpolarimetric; [ ] D*) of physicochemical analysis. Re-
crystallized vitamin B, is very soluble in 15 parts of water
(20°C), 12 parts of boiling ethyl alcohol and 904 parts of
cold ethyl alcohol. It doesn’t solve in diethyl ether. Amyg-
dalin is an optically active compound; [],*°, = -35.51°
(€ = 5.0, CH,CO0C H,): [1,*°,ampe. = -35.53° (¢ = 5.0,
CH,COOC,H,). The melting point is clearly coincided with
the literature data; T__, , = 215°C, T oxampo, = 215°C.

Based on the recorded results, an effective way of
complex treatment of kernel seeds has been developed.
The processes are carried out at atmospheric pressure
without use of expensive equipment. At the same time,
as a result of use of the secondary raw materials obtained
from the primarily treated initial materials, optically pure
natural structured vitamin B, with local anesthetic and
anti-tumor properties was produced successfully.

In the next stage, the antitumor properties of vitamin
B,, and its heptaacetyl derivate were studied on experi-
mental models of white mice (20-25 g) with 180 sarcoma
and Ehrlich ascites carcinoma at the Toxicology and Che-
motherapy Laboratory of the RA Scientific and Techno-
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logical Center of Organic and Pharmaceutical Chemistry
[10]. It is worth noting that the study was conducted in
accordance with the guiding principles of animal use and
care of the Institutional Committee on Bioethics.

In the primary studies, vitamin B,, and its acute hep-
taacetyl derivate toxicity was considered with simultane-
ous injections. As a result, the maximum permissible dos-
es of injections necessary for chemotherapy experiments
were determined. Vitamin B,, and its heptaacetyl deri-
vate was injected to animals for 6 days, using disinfected
water for pharmaceutical purposes as solvent.

In case of Sarcoma 180, the antitumor activities of
vitamin B, and derivate were evaluated by the tumor
growth pressure, and in the case of Ehrlich ascites car-
cinoma (EAC), by the life expectancy of the injected an-
imals compared to the control group [8,14]. According
to acute toxicity studies, the maximum permissible dose
of vitamin B,, was 500mg-kg"' and 1000mg-kg™' for deri-
vate. For the comparative study of anti-tumor activity, the
medicinal dose of vitamin B17 was 250 and 500mg-kg™,
respectively.

The results of antitumor studies are shown in table 2.

According to the data obtained, the extracted vita-
min B,, shows significant antitumor activity on the Sarco-
ma 180 model, inhibiting tumor growth by 57.1%. Hep-
taacetyl derivate is significantly inferior to its anti-cancer
properties, compared with vitamin B, inhibiting tumor
growth by 41.3%. The samples investigated for Ehrlich
ascites carcinoma showed no anti-cancer activity. The
data show that there is a need for more in-depth study of
the most reliable assessment of the antitumor activity of
vitamin B, and its derivatives.
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Pwlwih pwnbp'  nbnwpniuughl - hnwde,  Yhuiwdpl B, ,
wdhgnuwihl, wpquuppe-pniuwy, uwpyndw 180, Enhfup wugh-
wnuwyhl upnghundw:

Gwnwgnndb £ nGnwpniuwihl hnedpbph (ule uwinp, hwjyw-
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wpquwuhp-pniuwtbphg Uwwhy Jhtwynd wnlw  Jhunwdhu
B,,-h (wuhgnwihl) wlgwwndwl  wpryntbwybn - Gnwlwyh
Bwydwl huwpwynpnepiniup: 8Snig £ wnpdbp, np bwwnhy yh-
swynwd wnwybwanyu pwlbwyh wdhgnwihu unwgynud E
hwywywl  Juyph Shpwh - YnphqudhgnLyutiph pntuwh W
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Udwlwyp hp hwywninnigpwiht wynhynipjwdp qguihnptu
ghgnid £ Gluhu yhinwdhu B -hu:

BbIAENIEHNE AMWIOAJINMHA W3 BTOPUYHbLIX MNPOAYKTOB MEAWMUMHCKOIO MACIA W
NCCNEOOBAHME NMPOTUBOONMYXOJIEBbLIX CBONCTB

[MempocsiH A.P,

VHcmumym @apmayuu, Epeearckuti 20cydapcmeeHHoil yHugepcumem, HayuHo npou3godcmeerHsil ueHmp ApMOuomexHoa02us,

HAH PA

Kniouessle cnoBa: pacmumesibHoe cbipbe, gumamuH B, amu-
20anuH, wipom, capkoma 180, acuumHas KapuuHoMa 3p/uxa.
WccnepoeaHa BO3MOXKHOCTL  pa3paboTku  adPeKTUBHOMO
crnocoba BblAENEHUs HAaTUBHOTO BUTaMuHa B, U3 BTOPUUHOrO
npoayKTa (WpoTa) NpOU3BOACTBA Macen XONOAHOrO OTXKMMa U3
Aa0ep KOCTOYKOBLIX MIOAOB NEKAPCTBEHHLIX PacTeHUn (YepHOC-
NIVB, apMSIHCKUN OMKUA abpuKOC, MEPCUK, FOPLKUA MUHAAND).
lMokasaHo, YTO MaKCUMabHLIA BLIXOA HATUBHOTO BUTaMWHa B,
(amuraanuHa) nonyyaetca B pesynstate 06paboTKu CMecH LWpo-
Ta AMKOro apMsIHCKOro abpukoca u aTunosoro cnupta npu 78°C
B COOTHOLLEHMAX 1:2 ¢ nocnenyowmm ocaxkaeHvwem us 95% - oro
aTaHona. ITUM CrocoboM MOXKHO BblaennTs 90% ButammuHa B, ..
B pesynstate XuMMUecKonm MoAMUKALMU BbIIO MONyYeHo
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NPoW3BOAHOE BUTaMUHa B,,, a NPOTUBOPAKOBLIE CBOACTBA Obin
YaCTUYHO UCCNELOBaHbI Ha 9KCMEPUMEHTaNbHLIX MOAENsX cap-
KoMbl 180 U acLUMTHON KapuUHOMbI Dpauxa.

Ha ocHoBaHUM MOMyYeHHBLIX AaHHLIX MOXKHO YTBEPXKAaTb,
UTO WPOT AMKOrO apMAHCKOrO abpuKoca SIBASETCA Hauayullum
UCXOAHBLIM CbIPLEM ANl MOJyYeHUsi BUTaMuHa B, bbino obHapy-
XKEHO, uTO BUTaMUH B,, NpOABNSET NPOTUBOOMYXONEBYIO aKTUB-
HOCTb, NOAaBNSS yBenuueHue capkoMsl 180 Ha 57%. Ha moaenu
aCLMTHON KapLMHOMbI Spiuxa NpOTUBOOMYXONEBOM aKTUBHOCTU
He obHapy»eHo. bbino ycTaHOBNEHO, YTO MOAUULIMPOBAHHOE
NPOW3BOAHOE BUTaMUHa B, MO MPOTUBOPAKOBLIM CBOWCTBAM
3HaUUTENIbHO YCTynaeT BuTamMuHy B ..
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