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Separation of Farrerol Enantiomers and Its Content Determination in Chinese Materia Medica

YAN Tang, LOU Li, ZHANG Suxia, YU Lishuang, LIU Yongjing (School of Pharmacy, Fujian University of
Traditional Chinese Medicine, Fuzhou 350000, China)

ABSTRACT: OBJECTIVE  To establish an HPLC method for the separation of enantiomers of farrerol, and apply it to the
determination of the content of enantiomers in Rhododendri Daurici Folium and Rhododendron Micranthum. METHODS HPLC
was used to separate the farrerol enantiomers, and the chromatographic conditions of chiral column type, mobile phase ratio, flow
rate, and column temperature were optimized. The thermodynamic separation of farrerol enantiomers was discussed.
Thermodynamic parameters such as enthalpy change, entropy change, enthalpy change and entropy change were calculated. And the
contents of two enantiomers in Rhododendri Daurici Folium and Rhododendron Micranthum were determined under the optimum
resolution conditions. RESULTS  The optimum separation conditions for two enantiomers of farrerol were determined as follows:
Chiralcel OJ-RH(4.6 mmx150 mm, 5 pm), equilibrium elution of acetonitrile-water(40 : 60), the flow rate of 0.5 mL-min™, the
column temperature of 25 °C, and the detection wavelength of 295 nm. Under the optimum separation conditions, the resolution of
farrerol enantiomers reached 1.5, indicating that the two enantiomers of the farrerol could be completely separated. When the
column temperature was between 20 “C and 35 °C, the separation factor decreased with the increase of temperature. The Ina of the
two enantiomers of farrerol showed a good linear relationship with 1/7, and the chiral reselution process was controlled by enthalpy.
The enantiomer separation method of farrerol was applied to the determination of farrerol enantiomer in Chinese medicinal materials
of Rhododendri Daurici Folium and Rhododendron Micranthum. The linear relationship between the two enantiomers of farrerol
were good in the range of 0.718-57.44 ug-mL™" and 1.28-102.24 pg-mL™", respectively. And the contents of the two enantiomers of
farrerol in Rhododendri Daurici Folium were 0.228 2 and 0.466 2 mg-g™', respectively. And the contents of the two enantiomers of
farrerol in Rhododendron Micranthum were 0.416 8 and 0.707 3 mg g™, respectively. CONCLUSION  This method is simple,
efficient and suitable for the determination of farrerol enantiomers in traditional Chinese medicine.

KEYWORDS: farrerol; enantiomers; HPLC; Rhododendri Daurici Folium; Rhododendron Micranthum; content determination;
chiral resolution
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Fig.1 Chemical structure of farrerol
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Fig. 2 HPLC chromatogram of specific test

A-blank; B—farrerol reference substance; C—Rhododendri Daurici Folium
test solution; D-Rhododendron Micranthum test solution. 1 was the first
outflow peak of the rhododendron enantiomer, represented by rhododendron
configuration 1; 2 was the second outflow peak of the rhododendron
enantiomer, denoted by rhododendron configuration 2.
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FT1 bk AL G e e E ORI 45 R (n=6)
Tab.1 Samples recovery test results of Rhododendri Daurici Folium and Rhododendron Micranthum(n=6)
- it/g X R g Mg WA/ % TEI A% RSD/%
fAE3; y
U T w2 mRn W2 fmn 2 Rl M2 MRl 2 Bl R
0.502 6 114.7 2343 181.0 195.0 290.7 4254 97.22 98.00
0.504 8 1152 2353 181.0 195.0 293.1 424.0 98.26 96.73
" 0.5050 115.2 2354 181.0 195.0 292.0 424.5 97.67 96.98
b ITEAN 98.56 98.11 2.43 1.29
0.5009 114.3 2335 181.0 195.0 294.2 429.0 99.40 100.24
0.509 6 116.3 237.6 181.0 195.0 290.0 428.8 95.95 98.06
0.501 1 114.4 233.6 181.0 195.0 300.5 425.9 102.86 98.62
0.5010 208.8 3544 271.1 290.9 470.0 629.3 96.34 94.52
0.501 8 209.2 3549 271.1 290.9 478.5 633.8 99.34 95.87
, 0.501 2 208.9 354.5 271.1 290.9 473.6 634.6 97.65 96.28
A 98.31 96.71 2.48 1.50
0.502 2 209.3 355.2 271.1 290.9 481.8 641.7 100.52 98.47
0.5010 208.8 354.4 271.1 290.9 482.9 639.5 101.10 98.01
0.5013 208.9 354.6 271.1 290.9 466.2 637.0 94.90 97.08
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RSD & 2.03%. MR L 258 45 3 /> it vk # Al
1B 24 & N 0.416 8 mg'g', RSD Ny 0.67%;
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Helmholtz) J7 f2 8 m (5 5 #2252 [y
KFE, W,
Ink = -AH/RT + AS/R+1n®

Ina = ~AAG/RT = —AAH/RT + AAS /R,
H, ke HBERNT; o WOBEINT; RASIKEHE
B TRAXHRE; o Aishitarh NG 5K E A
FRHAE; AH. AS 535 AR 2 AN LA LE i 5h
55 ] A T2 Bead 7 b K A RS, AH A7
W I 5 1 5 R OV D TR, A A 4
FERERE E AR ASEARG, UEHT R A
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Tab.2 Determination results of Rhododendri Daurici Folium and Rhododendron Micranthum(n=3)
Fi/mg-g! FHEfE/mg g RSD/%
FE Eilnss Bkt /g
Fa i1 Fyi2 LA F 2 F A1 T2
PY20220505 1.002 1 0.2273 0.477 1
WAL PY20220510 1.028 9 0.233 6 0.460 3 0.228 2 0.466 2 220 2.03
PY20220515 1.004 3 0.2237 0.461 2
PY20220705 1.003 7 04136 0.7112
TS| PY20220710 1.004 8 0.418 8 0.704 3 0.416 8 0.707 3 0.67 0.52
PY20220715 1.001 7 04180 0.705 4
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Fig. 3 Van’t Hoff diagram of farrerol enantiomer resolution
A-Ina plot the temperature; B—Ink plot the temperature.
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A~Chiralpak AS-RH; B-Chiralpak AD-RH; C-Chiralcel OD-RH; D-Chiralcel OJ-RH; E-Chiralcel OZ-RH; F—Chirobiotic™TAG.

Fig. 4 HPLC chromatograms with different chiral columns

A—Chiralpak AS-RH; B-Chiralpak AD-RH; C—Chiralcel OD-RH; D—Chiralcel OJ-RH; E-Chiralcel OZ-RH; F—Chirobiotic™TAG.
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Tab. 3  Effect of fixed species on resolution of farrerol
enantiomers

(R BRI (1) /min 284k P ()

FRR L ES OB F () 7 S I (Rs)
2kl k2
Chiralpak AS-RH 16.892 17.812 11.03111.686  1.059 1.079
Chiralpak AD-RH 17.311 18.584 10.25011.078  1.081 0.938

Chiralcel OD-RH 27.669 28.770 18.74319.529  1.042 0.875

Chiralcel OJ-RH 22.363 24.365 10.19611.198 1.098 1.972
Chiralcel OZ-RH 17.286 13.334 - 0
ChirobioticMTAG 9.150 6.856 - 0
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O &5 F1EHE F I Chiralpak A 251 FPEA: 4 88 it
IS, PFor ORI 4

3.1.3 UM LLEIE S ARSI S A £
GEHIK, 35T LN HB R 35%~50% 451
X A B E O AR Y A B L . SER A R R,
Bl < He BRI I, S 2R G A B 45 B I 1R]
GRS, M5 Fr A e AT A AR
FHR BT AR 5, PRIk 43 B85 3 R 4 5 DR Y03 i
ik, LA HZEABIR S8R, wEONE-K
(40 : 60) AfAETAAH LG, UL3% 4.

T4 B XS E X BRAR AR 4 B B

Tab. 4 Effect of mobile phase ratio on resolution of farrerol
enantiomer

(R (6)/min ZEH R T(6)

LI B% AT (a) TEE(Rs)
2 Kl k2
35 41459 45655 3695740799 1104 2288
40 22363 24365 1033211347  1.098 1972
45 14087 15176 5879 6411 1090 1.664
50 9947 10590 3326 3.605  1.084 1332
3.4 WEMEL AL TS E Y 0.4,

0.5, 0.6 mL-min™" B X AL B 28 X5 W fA 43 B AY 520
E RGN, FHE TSR E BN, R B A
Wida s, B EBEIN TR, SHE N
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0.4 mL-min" B 702 BEfe R, (ELR (R B AP [) A 0T 42
£, 3 P o B AT, DR R AR A X
ToB 2w AR LTI, 8 i
SRBEMEIE N oy B B, H R Al 25 B W ) ) S 4
Mg BRI, 2855, e
0.5 mL-min ' Al ., 25003 5.

RS GUE RS HBY R X BRI 4 R

Tab. 5 Effect of flow rate on resolution of farrerol
enantiomers
gy REEE()/min - FEHTF )
. - SYBIH T (o) SPBSHE(Rs)
mL-min”! t1 ? k1 2
0.4 28.152  30.669 10.156 11.154 1.098 2.054
0.5 22.642  24.670 10.332 11.347 1.096 1.982

0.6 18.635 20301 10.177 11.176 1.098 1.871

3.1.5 FERMEL  ARTIHL T AR
20, 25, 30, 35 °C Xf Ak RS 20 Ak o) 2 1
Mo g5 Won, BEE R A, O A 46
B, B EEEEN, B E TR, H
I, ZEE%IEEBERIR A 25 °C E AR A RS X
WA Ry B A, L3R 6.

36 IR X ALBYE A BRKAR A 8 HH

Tab. 6 Effect of column temperature on resolution of farrerol
enantiomers

—————
ﬁ? %jﬁwmﬁm jfﬂi? SEBET @ ARERS)
20 24.107 26413  11.160 12.323 1.104 2.033
25 22.642 24.670 10.332 11.347 1.098 1.932
30 21.104 22.864 9.705 10.598 1.092 1.799
35 19.745 21.169 8.843  9.790 1.081 1.649

ZE L RTIR, Fh S E G i A g3 B 0 e fE Ak
4 Chiralcel OJ-RH i 41, I 3 4 £ )i -K
(40 : 60) FFREVEML, WM 0.5 mL-min', HiEK
25 C, BEKH 295 nm, ML, FHpgE
SRR A3 B B Ry 1.902, KB E, (i
WK 5. fERAEEIEAME N B RS RATuA, &
S HERE 3 W e M TR, RRHS Z Y 2 XA
{5 B BsF ) 1 T AR RSD $41<1.5%, 16 BH% 07 v
AR, Z5RILE 7,
4 NG

ABIFGE B AR T 3% 7E HPLC T )
Yooy T FERS Z XMLk, RIS 25 28 17 AN [R) €6 33 A
TSR HLAB] L A RN R X R 2 AR 43 1
SN o [ AH O S 55 F R R L 9 Chiralcel OJ-RH
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0 5 10 15 20 25 30 35

t/min
5 Y% At & 8 HPLC & 3%
IFERS ZHIA 15 2 MRS 2,

Fig. 5 HPLC chromatogram of farrerol reference substance
1-farrerol enantiomer 1; 2—farrerol enantiomer 2.

R"T HER2AMNBRANFTEERMLNTER (n=3)

Tab. 7  Repeatability test results of two enantiomers of
rhododendron(n=3)
Gy LJTEA RSD/%
1669 195
FLRSF AL 1 667 856 0.07
1 666 863
2955550
FLRS YR 2951 499 0.11
2949 238

EiEs, HFMEBEM LR C=0, NH A5
el 5 28 X AR AR ) 35 3 R A RN R BRI A A - A
YERA - SEHOAEF , KORMS 5% T FHEBUNER,
AU 2 AN X iR 5 4 00 B . ARBFR A Fe Ak
SYESAMER, HEST T ILZL R R L 2GR R A
FXWARE) & k. SRR, RS
BUSCRAS, 1] A Ja R RS 2 LA AE AR A A
P14 RS T 0 24 B ST AR TR P 2 S S S AR
SHTIT
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