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Abstract: Objective To improve the quality standard of Fufang E’jiao Jiang (£ 77 FiJii 3¢, FEJ). Methods Identification of FEJ
was based on the novel model of “holistic identification”. Identification of multi-herbal medicines by a single-thin layer
chromatography (IMMS) was used to identify the herbal medicines in FEJ. Hongshen (Ginseng Radix et Rhizoma Rubra, GRRR) and
Dangshen (Codonopsis Radix, CR) used the same sample and developing solvent. Both reference substances and reference material
were used to control GRRR (ginsenoside Rgi and GRRR reference material) and CR (lobetyolin and CR reference material).
Shudihuang (Rehimanniae Radix Preparata, RRP) and Shanzha (Crataegi Fructus, CF) used different samplesand the same developing
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solvent. Both reference substances and reference material were used to control RRP (acteoside and RRP reference material) and CF
(vitexin rhamnoside and CF reference material). The method of multi-components by a single-marker (QAMS) was used to determining
four amino acids in E’jiao (4sini Corii Colla, ACC). With L-hydroxyproline as the internal reference substance, the relative correction
factors (RCF) of glycine, proline, and alanine were determined by HPLC to calculate corresponding contents. Results A “4-3-2-2”
model was established for the identification of herbal medicines in FEJ, including four herbal medicines, three samples preparation
methods, two developing solvents, and all of them were controlled by both reference substance and reference medicine. The
identification spots were clear and exclusive. The method of QAMS for the determination of four amino acids in FEJ was established.
The contents of L-hydroxyproline, glycine, alanine and proline in 15 batches of samples were 2.73—3.37,4.61—6.99, 2.64—3.97, and
3.58—4.46 mg/mL, respectively. The RCF of glycine, alanine, and proline were 0.651, 0.958 and 0.857, respectively. Using #-test,
relative deviation method and Pearson correlation coefficient method to compare the contents of four components. The results showed
no significant difference in the 15 batches of FEJ by external standard method and QAMS. Conclusion The “4-3-2-2” model for the
overall identification of FEJ was established. Through “one plate” and “one test”, the aim of “multi-identification” and “multi-
evaluation” of the quality control of the whole medicine flavor was achieved, and the quality standard of FEJ was scientifically and
reasonably improved.

Key words: Fufang E’jiao Jiang; whole quality control; identification of multi-herbal medicines by a single-thin layer chromatography
(IMMS); quantitative analysis of multi-components by single marker (QAMS); relative correction factors (RCF); improvement on
quality standard; holistic identification; Ginseng Radix et Rhizoma Rubra; Codonopsis Radix; Rehmanniae Radix Preparata; Crataegi

Fructus; Asini Corii Colla; ginsenoside Rgi; lobetyolin; acteoside; vitexin thamnoside; L-hydroxyproline; glycine; alanine; proline
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1—3-FEJ 1—3 (batch No. 1905075, 1907011, 1907012) 4-GRRR
reference material 5-ginsenoside Rg; reference substance 6-negative
sample without GRRR  7-CR reference material =~ 8-lobetyolin reference

substance 9-negative sample without CR
1 EFMRRFTE. RSERRIEE
Fig.1 TLC of GRRR and CR in FEJ
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1—3 FEJ 1—3 (batch No. 1905075, 1907011, 1907012) 4-RRP
reference material ~ 5-acteoside reference substance  6-negative
sample without RRP  7—9 FEJ 1—3 (batch No. 1905075, 1907011,
1907012)

reference substance

10-CF reference material 11-vitexin rhamnoside

12-negative sample without CF  A-before

chromogenic reaction B-after chromogenic reaction

B2 SAMERPHRENLEERS@IEE
Fig.2 TLC of RRP and CF in FEJ
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Fig.3 HPLC of mixed reference substances (A), FEJ sample
(B), and blank sample (C)
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Y=3X10"X+13876, r=0.9998, 2t 1.60~
80.20 pg/mL; FHEMR Y=3X107 X+6 372.65, r=
1.0000, Z&:7EEl 2.29~114.00 pg/mL; &5 FEK W,
FRFEIRIES BRI E N MR RAT.
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R
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RPAS 6 I B (D #RE 5 A5 IRl (1D
FisE 10 A350 R R AV (TTD Rk 25 43556 R B v
(IV). ke 50 fxt B (V), 2 lidtke. LA
AR foi=flfi= AsCilACs (A As NS5 IR g

N, Co NSRS REIRE, A MRS
X HE I THIAR, - Co A s 70 %o HE T R R B,
SR LR R S TR NER . TR
RCF 4374 0.643.0.939.0.870, RSD 4314 2.19%.
2.96%. 1.89%.

(2) RFEEEFEE T RCF (50 %% 1 AR
HEFER 2. 4. 5. 8. 10 uL % RCF IR, 455 (%
D £, AEGEHET, -RMERSHER. A
AR MR RCF 7058 0.647. 0.980. 0.853,
RSD 7514 1.20% 1.12%- 1.23%, o e
(RSD<<3%).
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(3) AFEMXEXT RCF (I52m: 5 T ANFEERK
WA B354 Acchorm S6000. Waters €2695. 548
Nexera LC-40 %f RCF i, 4553 (R 1) K,
ANE E R i, L-RRER S ER. W
M. IR RCF 737179 0.661. 0.958. 0.848,
RSD 7354 0.87%- 1.43%-. 1.99%, J&io 2 R0
(RSD<<3%).

(4) NE O RERENT RCF 520 %2 7 RE M
WA Waters T-nature Cis Agilent Zorbax XDB Cis-
Welch ultimate AQ Cys X RCF 50, 455 (& 1)
KW, AREEEF, X LRRERS ER. W
M. R RCF 73719 0.654. 0.954. 0.857,
RSD 43514 1.29%. 0.06%. 0.70%, JC i35 PE 52
(RSD<<3%).

(5) RCF Wi € : 254 LA X RCF 5200 PR 25 1
52, STHTAERECTIME, BT LRI E R
HHER. WaR. M BRE ) RCF 7378 0.651.
0.958. 0.857, RSD 4N 1.20%- 1.78%. 1.09%.
ZERNE 1.

&1 &M7H) RCF
Table 1 RCF of each component

TR Srvmwamlf wam Sl wam fLomman/f wam

R 0.643 0.939 0.870
HEFEE 0.647 0.980 0.853
(& 0.654 0.954 0.857
kR 0.661 0.958 0.848
PIE 0.651 0.958 0.857
RSD/% 1.20 1.78 1.09

(6) FRlAL (i i) e o 240U L-F2
RIRVE TR SN, N T B ER B A H =R W
AR i 2 R v W PR A B, ) FH AR R DR BR e T
EIEf NN SR R BRI TR), o B AR ORBR A, FEAR
PRUET R, HEo H bR e o & .

52 [ RHAEIXES Acchorm S6000. Waters
2695, i Nexera LC-40 FIAH il Waters T-
nature Cis~ Agilent Zorbax XDB Cis. Welch ultimate
AQ Cisltf, L-FRIHEIR kg S5 H 2. WaEmRM
IR B A DR (fs=tri/trss AT 1
DR OR BE IS T, o AR08 o 0of B O B I T
trs ANSYIIREAISE]D o XA AL S 5 AR 1A
AR BIRICEE, SR SR, LR ik ig
HHER. WRBRMERR SRR o8 1.417.

1.941, 2.084, RSD 4358 2.32%- 3.26%- 3.37%;
BIINTF 5% 3B R AR GO B A IR Rl R 2 5
R -est il

2210 FEAIE RIGUESE R N Tt — DI By
ALK QAMS VLM HEMYE, AHE TR H AR IE
(ESM) F1 QAMS 2 15 #EE PR L2
e, HEAR. WaEK. RN S TE. B
15 Mtk (k5 1907011 1907012 1907014
1907015, 1907017 1907020, 1907021. 1907022
1909004, 1909007. 1909010, 1909011. 1909013
1909015, 1909016, i 5 HIKNI NN S1~S15) )
BB, BAMICHAT RIS 3 il s iR,
WUHEREI E , S5R MK 2.

#+ 2 EMSES QAMS ENE 4 HEERBHNEE n=3)

Table 2 Contents of four amino acids by QAMS and EMS
(n=3)

e HERR IR/ IR/
s L-ﬁ%ﬂiﬁ;ﬁ/ (mgmL™") (mgmL'") (mgmL™")

(mgmL.7) EMS QAMS EMS QAMS EMS QAMS
S1 2.89 542 557 268 279 372 3.76
S2 3.01 5.54 569 275 286 3.84 3.88
S3 2.77 5.17 531 2.64 275 3.58 3.61
S4 2.91 545 560 280 292 373 3.77
S5 3.04 593 6.09 3.18 332 4.02 4.06
S6 3.20 6.58 6.75 3.67 3.82 4.19 423
S7 3.37 6.99 7.17 397 4.15 446 4.50
S8 3.02 6.07 624 349 3.64 398 4.03
S9 3.14 6.60 6.78 3.70 3.85 4.17 4.21

S10 2.82 581 597 334 348 3.76 3.80
S11 2.76 526 541 3.00 3.13 3.66 3.70
S12 2.73 4.65 470 322 336 372 3.76
S13 2.96 6.07 624 342 356 394 3098
S14 2.98 546 5.61 327 341 396 4.00
S15 2.78 541 556 298 3.11 3.61 3.65

R SK FH ¢ R 56 AH X 22922 A1 Pearson AH 2K 5
Hdonr ATV ) E e g5 AT LU . &
t RIS TR, &5 R BRI AR SL & RS
QAMS THHEI & BT R EMZE R (P<0.001); AHXT
iz L A RN, SMRESI & E(E S QAMS
TR & o & EAH R 22 70 5019 1.88%. 2.97%-
0.74%; Pearson MR REE RN 1, W 2 By
AR S EARATEA = . DL RSG5 RRI ESM LA
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PR el
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