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Determination of the quantitative content of the amount
of organic acids and ascorbic acid in different batches
of Rosa majalis and Rosa canina raw material

Rose hips are the pharmacopoeial raw material, and its roots have been widely used in folk medicine. Therefore,
these roots attracted our attention. The chemical composition of roots of both Rosa species has been poorly studied.
The data of literature sources show that roots contain phenolic compounds, organic acids and amino acids. Rose hips
are standardized by the quantitative content of the amount of organic acids and ascorbic acid according to the State
Pharmacopoeia of the USSR of the XI-th edition. According to the State Pharmacopoeia of Ukraine (SPhU) 2.0 this
raw material is standardized by the quantitative content of ascorbic acid.

Aim. To study the quantitative content of the amount of organic acids and ascorbic acid in different batches of
samples of Rosa majalis and Rosa canina roots.

Material and methods. Roots of Rosa majalis and Rosa canina collected in different regions of Ukraine during
2014-2016 were used for research. The quantitative content of the amount of organic acids was studied by the titration
method. Ascorbic acid was determined by the spectrophotometric method.

Results and discussion. As a result of studying the quantitative content of the amount of organic acids it was
determined that the content of these substances in the raw material ranged from 3 % to 5 % in the roots of Rosa majalis
and from 3 % to 4.5 % in the roots of Rosa canina. The content of ascorbic acid in roots of Rosa majalis and Rosa
canina fluctuated insignificantly from 0.11 % to 0.13 %.

Conclusions. For the first time the quantitative content of the amount of organic acids and ascorbic acid in Rosa
majalis and Rosa canina roots collected during three years in seven different places has been determined. The results
of our research show that further studying of Rosa majalis and Rosa canina roots is promising taking into account their
possible areas of application.
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T. B. OnpowaHcbka, O. IN. XBopocT, J1. B. O4epenbko
KinbkicHe BU3Ha4YeHHA CyMU OpraHi4yHMX KMCIOT Ta aCKOpOiHOBOI KUCNOTU B Pi3HUX
cepisiX CUPOBUHU LWLUMMNLWINHU TPaBHEBOI Ta LUUMLUMHKU cO6GaYoi

dapmakonenHo CUPOBMHOLO € NIOAMN LUMMLINHK, a TT KOPEHi BUKOPUCTOBYIOTBCSA B HAPOAHIN MeaNLIMHI, TOMY BOHU
i NpuBepHynu Hawy yBary. XiMiYHUA CKNaz KOPEHiB BUBYEHU mano. B nitepaTtypi € BiGOMOCTi Npo KinMbKiCHUIA BMICT
Pi3HMX rpyn EHOMbHMX CMOMNYyK, OpraHiYHnX K1cnot, amiHokucnot. 3rigHo 3 ¢ CPCP Xl BngaHHa nnoau WunwmHm
CTaHAapTM3YoTb 3a KiflbKiICHUM BMICTOM CYMW OpraHidHuX KMCNOT Ta ackopbiHoBoi kucnotu. 3rigHo 3 AdY 2.0 uto cu-
POBUHY CTaHAAPTU3YOTb 32 BMICTOM ackopbiHOBOT KUCOTMK.

MeTta po60TH — BM3HAYEHHS KiNbKICHOrO BMICTY CyMU OpraHiYH1X KUCMNOT Ta ackopOiHOBOT KUCINOTU B Pi3HUX Cepi-
SIX KOPEHIB LUMMLUMHU TPaBHEBOI Ta LUMMLLMHN cOBaYyoi.

MaTtepianu Ta meToam. [1na JocnigXeHHst BUKOPUCTOBYBaNM KOPiHb LUMMALWMHW TPABHEBOI Ta LUMNLINHW coBaYor,
SKWMIN 3aroTOBMSNN BOCEHW Y pi3HUX obnactax Ykpainu npotarom 2014-2016 pokiB. KinbKiCHUA BMICT CyMn OpraHiyHux
KUCMNOT BU3Ha4Yanm TUTPUMETPUHHUM METOAOM, @ ackopOIHOBOT KUCNOTW — METOAOM CNEKTPOOTOMETPIi.

Pe3synbraTy Ta ix 06roBopeHHs. B pe3ynsrati BU3Ha4eHHs KinbKiCHOr0 BMICTY CyMW OpraHiYHUX KUCMOT y Kope-
HSAX LUMMLUMHK TpaBHEBOI Oyno BCTAHOBIEHO, L0 BMICT LIMX PEYOBUH Yy CUPOBWHI konvBaBcs Big 3 % 8o 5 %, Toai sk
y KOpeHsaX wunwmHu cobadoi — Big 3 % Ao 4,5 %. BmicT ackopBiHOBOI KMCNOTK B KOPEHSIX KONMMBABCSA HE3HAYHO Bif,
0,11 % po 0,13 %.

BucHoBku. Brieplie BM3Ha4YeHO KinbKiCHWUI BMICT CYyMU OpraHiyHMX KUCNOT Ta ackopBiHOBOI KMCMOTU B KOPEHSAX
LUMMLUMHK TPABHEBOI Ta LUMNLWMHKU cobayoi NpoTsarom 3 pokiB 3 7 MicLib 3aroTieni. PesynsraTti npoBeaeHoro 4OCHiAKEHHS
nokasanu NepcnekTUBHICTb NOAANbLUOrO BUBYEHHS KOPEHIB LUMMLUMHM TPABHEBOI Ta LWMMNLWMHU cOBayoi, 3Baxaroym Ha
MOXXIMBI aCreKTn iX 3aCTOCyBaHHS.

Knrovoei crnoea: wunwuHa; KOpiHb, opaaHivyHi Kucriomu; ackopbiHosa Kkuciioma

T. B. OnpowaHckas, O. . XsopocT, J1. B. O4yepenbko
KonunyectBeHHOe onpeaeneHne CyMMbl OPraHM4eCKnX KMCNoT U acKopomHoBom
KNCNOTbI B pa3HbIX CEpUsX CbipbfA LUMMOBHMKA MAMCKOro M LUMNOBHUKA cobaubero

dapmakonenHbIM CbipbeM SBMATCS MIoAbl LUMMOBHUKA, @ €0 KOPHU UCTOMb3YHTCSt B HAPOAHOW MeanLmMHe, MO3To-
MY OHU 1 NPUBMEKM HALLE BHUMaHME. XMMUYECKNIA COCTaB KOPHEN U3yveH mano. B nutepaType ecTb AaHHbIe Npo KOmnu-
YeCTBEHHOE coepXaHue pasHbIX rpynn PEHONbHbIX COEANHEHUA, OPraHNYeCKNX KMCNOT U aMuHokMcnoT. CornacHo
'® CCCP Xl uagaHusi nnogpl LWMNOBHUKA CTaHAAPTU3YIOT MO KONMYECTBEHHOMY COAEPXaHMI0 CyMMbl OPraHNYeCcKMX KUCHOT
1 ackopbmHoBon kmucnoTbl. CornacHo MY 2.0 3To cbipbe CTaHAAPTM3NPYIOT MO COAEPXKaHMI0 aCKOPOUHOBOW KUCOThI.
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Llenb paboTbl — n3y4eHne KONMYeCTBEHHOTO COAEPXKaHNS CYyMMbl OPraHNYeCKMX KMCMOT U acKOpOUHOBOW KMCIO-
Tbl B Pa3HbIX CEPUSAX KOPHEW LUMMOBHMKA MANCKOro 1 LUMMOBHMKA cobaybero.

Matepuansl u MeTtoabl. [INs MccnegoBaHUSA UCMONb30BanM KOPEHb LUMMOBHUKA MancKoro 1 LUMNOBHKKa coba-
Ybero, KOTOPbIN 3aroTaBnMBanmn OCEHbIO B pa3Hblx obnacTsx YkpauHsl B TedeHumn 2014-2016 rogos. KonnyectseHHoe
cofepxaHne CyMMbl OpraHUYeCcKux KMCNoT ONPeaensnnm TMTPUMETPUYECKM METOAOM, a aCKOPOUHOBOWM KNCMOTLI —

METOAOM CMEKTPOGQOTOMETPUN.

Pe3ynkTaTthl U X 06CyxaeHUe. B pesynbrarte ornpeneneHunst KonmMYecTBEHHOO CoAepXKaHus CyMMbl OpraHUYeCKNX
KVUCMOT B KOPHSIX LUMMOBHMKA MaicKoro 6bifo yCTaHOBMEHO, YTO CoAepXKaHMe 3TUX BELLEeCTB B Cbipbe Konebanock ot
3 % 0o 5 %, Torga Kak B KOPHSX LUMMNOBHMKA cobavbero — ot 3 % 1o 4,5 %. CogepxaHne ackopOMHOBOWN KMCNOThI B

KOpHsX konebanock HeaHaumTenbHo oT 0,11 % 8o 0,13 %.

BbiBoabI. Bnepsbie onpegeneHo KonmyecTBeHHOE codepaHne CyMMbl OPraHNYecKyX BELLECTB 1 acCKOpOMHOBOW Kuc-
NOTbI B KOPHSIX LUMMOBHMKA MACKOrO 1 LUMMOBHMKA cobaqbero B Te4eHun 3 neT n3 7 MecT npomapacTaHus. Pesynbsratsl
NPOBEAEHHOr0 UCCNeaoBaHUs Nokasany NepcnekTMBHOCTb AanbHENLWEro U3yYeHusi KOpHe LWMNOBHMKA MancKoro u
LUMNOBHMKa cobaybero, y4nTbiBasi BOSMOXHbIE acneKTbl UX MPUMEHEHNS.

Knroyesnble criosa: WurnosHUK; KOPeHb, op2aHuYecKue KUCIomsl; ackopbuHoeas Kucioma

Rose hips are the pharmacopoeial raw material [1, 2].
The raw material of Rosaceae Family has been widely
used in folk medicine. The roots of Rosa majalis and Rosa
canina attracted our attention. They are widely used in
folk medicine and have the anti-inflammatory, antibac-
terial, antioxidant, litholytic and choleretic activity, and
normalize metabolic processes in the body [3, 4, 5]. The
chemical composition of roots of both Rosa species has
been poorly studied. The data of literature sources show
that the roots of Rosa majalis contain organic acids, fla-
vonoids and tannins. Previously, the component compo-
sition of organic acids and volatile substances in this raw
material was also studied by us using chromatography-
mass spectrometry [6, 7]. There is information about the
quantitative content of the amount of free organic acids
having the antimicrobic activity [8] in the roots of Rosa
canina, as well as ascorbinic acid, which improves me-
tabolism and appetite, increases vitality and takes part
in forming hormones, tissue regeneration and blood co-
agulation. Moreover, this raw material contains poly-
saccharides, tannins, saponins and amino acids [9, 10].

Rose hips are standardized by the quantitative con-
tent of the amount of organic acids (not less than 2.6%)
and ascorbic acid (not less than 0.2 %) according to the
State Pharmacopoeia of the USSR of the XI-th edition.
According to the State Pharmacopoeia of Ukraine (SPhU)

2.0 this raw material is standardized by the quantitative
content of ascorbic acid (not less than 0.3 %). There-
fore, we decided to study the dynamics of accumulation
of these groups of substances in underground organs of
Rosa majalis and Rosa canina collected in different pla-
ces and years.

The aim of our research was to study the quantita-
tive content of the amount of organic acids and ascorbic
acid in different batches of samples of Rosa majalis and
Rosa canina roots.

Materials and Methods

Roots of Rosa majalis and Rosa canina collected in
Kharkiv (batch 1), Chernovtsy (batch 2), Kyiv (batch 3),
Vinnytsia (batch 4), Khmelnitskiy (batch 5), Ternopil
(batch 6) and Ivano-Frankivsk (batch 7) regions during
2014-2016 were used for research. The quantitative con-
tent of the amount of organic acids was studied by the
titration method according to the method of the State
Pharmacopoeia of the USSR of the XI-th edition calcu-
lated with reference to malic acid (article No.38 “Rose
Hips™). Ascorbic acid was determined by the spectropho-
tometric method according to the method of the SPhU
2.0 (monograph “Rosa”) [1, 2].

Results and Discussion

The results of the research are given in Tab. 1 and 2.
As a result of studying the quantitative content of the

Table 1

The results of quantitative determination of the amount of organic acids in different batches of Rosa majalis
and Rosa canina roots (m = 5 (%) calculated with reference to malic acid, calculated with
reference to absolutely dry raw material)

Year of collection The quantitative content in
batch 1 | batch 2 | batch 3 | batch 4 | batch 5 | batch 6 | batch 7

Rosa majalis

2014 3.72+0.27 | 402+0.27 | 3.78+0.30 | 433+0.27 | 439+0.34 | 3.68+0.26 | 3.68 +0.24

2015 3.75+0.23 | 482+0.32 | 453+0.30 | 489+0.30 | 507+0.31 | 3.38+0.23 | 3.64+0.25

2016 458+0.28 | 3.69+0.25 | 3.86+0.24 | 447+0.28 | 463+0.28 | 474+0.30 | 4.63+0.29
Rosa canina

2014 4.02+0.26 | 362+0.23 | 3.58+0.22 | 3.58+0.23 | 348+0.23 | 3.29+0.22 | 3.73+0.24

2015 365+0.25 | 419+0.26 | 433+0.26 | 3.72+0.25 | 426+0.28 | 454+0.28 | 4.29+0.24

2016 3.71+0.21 | 3.52+0.21 | 354+0.24 | 408+0.25 | 3.48+0.23 | 415+0.25 | 3.80+0.24
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Table 2
The results of quantitative determination of ascorbic acid in different batches of Rosa majalis and
Rosa canina roots (m = 5 (%) calculated with reference to ascorbic acid, calculated with
reference to absolutely dry raw material)
Year of collection The quantitative content in
batch 1 | batch 2 | batch 3 | batch 4 | batch 5 | batch 6 | batch 7
Rosa majalis
2014 0.12+0.01 | 0.12+0.01 | 0.13+0.01 | 0.12+0.01 | 0.12 +0.01 0.13+0.01 | 0.12+0.01
2015 0.12+0.01 | 0.12+0.01 | 0.12+0.01 | 0.11+£0.01 | 0.12+0.01 0.12+0.01 | 0.11+0.01
2016 0.13+0.01 | 0.11+0.01 | 0.12+0.01 | 0.11+£0.01 | 0.13 +0.01 0.12+0.01 | 0.11+0.01
Rosa canina
2014 0.11+0.01 | 0.12+0.01 | 0.13+£0.01 | 0.11£0.01 | 0.13 £0.01 0.12+0.01 | 0.12+0.01
2015 0.13+0.01 | 0.12+£0.01 | 0.13+£0.01 | 0.13+£0.01 | 0.13 £0.01 0.12+0.01 | 0.12+0.01
2016 0.12+0.01 | 0.13£0.01 | 0.12+0.01 | 0.12+£0.01 | 0.12+0.01 0.12+0.01 | 0.13+0.01

amount of organic acids it was determined that the con-
tent of these substances in the raw material ranged from
3.38 = 0.23 % (batch 6, year 2015) to 5.07 + 0.31 %
(batch 5, year 2015) in the roots of Rosa majalis, and
from 3.29 + 0.22 % (batch 6, year 2014) to 4.54 = 0.28 %
(batch 6, year 2015) in the roots of Rosa canina. 1t is
distinctive of the roots of Rosa majalis that the amount
of organic acids varied, e.g. by 1.2 times in samples of
2014, by 1.5 times in samples of 2015, and by 1.3 times in
samples of 2016. However, this difference was 1.2 times
for different batches of the roots of Rosa canina regard-
less of the year of collection.

The content of ascorbic acid in roots of Rosa majalis and
Rosa canina fluctuated insignificantly (from 0.11 + 0.01 %
(7 samples) to 0.13 = 0.01 % (12 samples)).

CONCLUSIONS

1. For the first time the quantitative content of the
amount of organic acids and ascorbic acid in Rosa ma-

jalis and Rosa canina roots collected during three years
in seven different places has been determined.

2. It has been determined that the least content of the
amount of organic acids in roots of Rosa majalis and Rosa
canina fluctuated insignificantly; it was 3.38 + 0.23 %
and 3.29 + 0.22 %, respectively. The highest content of
these substances in the roots of Rosa majalis was 1.1
times higher than in the roots of Rosa canina; it was
5.07£0.31 % and 4.54 + 0.28 %, respectively.

3. The further study of Rosa majalis and Rosa cani-
na roots is promising taking into account their possible
areas of application (thus, the presence of not less than
3 % of organic acids predetermines the antimicrobic ac-
tivity of the raw material, while the presence of not less
than 0.11 % of ascorbic acid affects metabolic processes
in the body).
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