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Active galactic nuclei (AGNs) are an ideal source in order to study the properties of matter in critical conditions. Especially interesting are radio-loud AGNs such as blazars and FR-I radio sources, which more often enter into active states and are accompanied by jet ejection events. Usually they are sources of multiwavelength radiation. It is also assumed that their energy is controlled by a supermassive black hole (BH) at their center. Blazars constitute a sub-class of radio-loud AGNs characterized by broadband nonthermal emission from radio to -rays. It is generally proposed that bipolar relativistic jets closely align to our line of sight. They exhibit rapid variability and a high degree of polarization. Blazars with only weak or entirely absent emission lines in the optical band are historically classified as

BL Lacertae objects, while others are classified as flat-spectrum radio quasars [1].

Among the FSRQ class of blazars, 3C 454.3 (PKS 2251+158) is one of the brightest and most variable sources. This source is a well-known AGN and demonstrates significant variability in all energy bands [2]: optical [3] and [4], radio [5] and [6], X-rays [7] and [8], and gamma-rays [9] and [10]. In the optical range, the blazar 3C 454.3 shows a change of

active states. For example, in 2006–2007 the source remained in a faint state [11]. Then, from July 2007 the source began an active phase, which was detected several times in -rays by the AGILE satellite. 
The mass of the super-massive black hole (SMBH) centered in 3C 454.3 is estimated to be within the range of M = 2.3±0.5) x 109 M(sun) [12]. In [13], a research team concluded that the quasar contains a binary system of BHs. It is known that 3C 454.3 is an active source accompanied by jet ejection events that are associated with a sharp increase in radio emission. The jet is also detected in X-rays. 
For these reasons, we discuss the evolution of the X-ray spectral properties during the spectral state transitions, by the discovery of correlations between the X-ray spectral (photon) index and mass accretion rate was observed in active galactic nuclei (AGNs) 3C 454.3 and M87. Spectral transition episodes were observed in these AGNs using Chandra, Swift, Suzaku, BeppoSAX, ASCA and RXTE data. A scaling technique was applied for a black hole (BH) mass evaluation which uses a correlation between the photon index and normalization of the seed (disk) component which is proportional to a mass accretion rate. An analytical model was developed in order to show that the photon index of the black hole emergent spectrum undergoes an evolution from lower to higher values depending on disk mass accretion rate. To estimate a black hole mass in 3C 454.3 we consider extra-galactic SMBHs NGC4051 and NGC7469 as well as Galactic BHs Cygnus X–1 and GROJ1550–564 as reference sources for which distances, inclination angles are known and the BH masses are already evaluated. For M87 on the other hand, we provide the BH mass scaling using extra-galactic sources (IMBHs: ESO 243–49 HLX–1 and M101 ULX–1) and Galactic sources (stellar mass BHs: XTE J1550–564, 4U 1630–472, GRS 1915+105 and H1743–322) as reference sources. Application of the scaling technique for the photon index-mass accretion rate correlation provides estimates of the BH masses in 3C 454.3 and M87 to be about 3.4 x109 and 5.6x107 solar masses, respectively. Moreover, a comparison of this scaling method of black hole mass estimates is provided, with respect to a recent BH mass estimate of M87 = 6.5 x 109 M(sun) made using the Event Horizon Telescope which gives an image at 1.3mm and is based on the angular size of the “BH event horizon”. This BH mass estimate in M87 is at least two orders of magnitude lower than that made by the EHT team.
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