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Rapid determination of total flavonoids, total saponins, and soluble solid content
in Fufang Ejiao Syrup by NIRS
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Abstract: Objective To develop an expeditious method for the simultaneous determination of main active compounds in Fufang
Ejiao Syrup (FES, compound Ejiao oral liquid) by near infrared spectroscopy (NIRS) in transflective mode. Methods The contents of
total flavonoids and total saponins were determined by colorimetric assays, while the soluble solid content was determined using a
moisture analyzer as reference value. Partial least squares regression (PLSR) was employed for the calibration of regression models
between NIRS and the indexes. Results The correlation coefficients (R*) of the constructed models for total flavonoids, total
saponins, and soluble solid content were 0.979 8, 0.966 0, and 0.997 8, respectively, and the root mean square errors of prediction
(RMSEP) were 69.6, 17.6 pg/mL, and 0.394%, respectively. Conclusion The proposed method is fast and accurate, and facilitating
the rapid analysis of main active components in FES.
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Fig. 2 Mahalanobis distance values of all samples
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Fig. 3 Scatterplot of studentized residuals vs leverage value
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Table 1 Performance parameters of total flavonoid models with rejecting samples reinstated
SRR Sl R, RMSEC / (ug'mL™") Rey RMSECV / (ug'mL ")

KA 5 0.989 3 84.5 0.9817 110.0
7 AN ARG R 5 0.988 0 67.7 0.979 9 90.6
HEE 64, M6 5 0.988 9 67.1 0.979 5 90.8
AR 6 A, 1Rl 31 5 0.990 7 68.8 0.983 1 92.3
SBR 6 A, [El 40 5 0.988 9 69.3 0.980 7 91.2
AR 6 A, Al 50 4 0.987 5 77.8 0.982 1 93.1
R 6 A, [Hl 79 5 0.990 0 68.4 0.982 5 90.5
kR 6 4>, 1=l 39 4 0.982 1 86.6 0.9747 103.0
R 6 4>, [l 60 5 0.986 3 77.1 0.976 1 102.0
SRS A, [Ef 6 Al 79 5 0.990 1 67.8 0.982 3 90.7
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Table 2 Performance parameters of total flavonoid models via different sample set partitioning strategies

FERSERI i B T PR IEA, . 4 I _
R. RMSEC/(ugmL™") R,  RMSEP/(ugmL") R, RMSECV/(ugmL™)

SR IRER 5 0.991 4 60.3 0.963 2 95.8 0.980 2 99.9

WAV 4 0.987 2 75.8 0.9755 90.0 0.978 5 98.1

KS 5 0.992 1 64.3 0.981 4 82.1 0.984 0 91.7

Duplex ¥ 5 0.992 4 58.2 0.979 4 112.0 0.984 3 83.3

SPXY ik 5 0.991 0 67.7 0.9799 69.6 0.980 8 98.8
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Table 3 Performance parameters of total flavonoid models with different wavebands
T —— B S A 7 A X K 7
R. RMSEC/(ugmL™") R, RMSEP/(ugmL™") R, RMSECV/(pgmL™")
4 429~8 000 5 0.983 5 91.6 09717 83.6 0.969 2 125.0
4 429~4900 5 0.9912 66.9 09559 106.0 0.960 3 141.0
6 469~7 377 5 0.983 8 90.7 0.9705 78.4 0.9571 147.0
7 377~8 000 5 0.976 3 109.0 0.979 5 84.0 0.954 0 152.0
4429~4900, 7 377~8 000 5 0.9833 92.1 09729 81.5 0.962 1 147.0
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Table 4 Performance parameters of total flavonoid models via different spectral preprocessing methods

BULEI T ﬁcE%%ﬂ%ﬁE% i A S E i
R, RMSEC/(ugmL") R, RMSEP/(ugmL') R, RMSECV/(ugmL™)
JR AR 5 0.983 5 91.6 0.971 7 83.6 0.969 2 125.0
MSC 5 0.991 0 67.7 0.979 8 69.6 0.980 8 98.8
SNV 5 09910 67.8 0.980 1 69.7 0.980 0 101.0
SG+1D 5 0.987 8 78.8 0.954 0 135.0 0.886 7 237.0
Norris+2™ D 5 0.979 8 101.0 0.975 4 82.1 0.956 6 148.0
MSC+SG+1* D 5 0.991 8 64.7 0.9339 164.0 0.884 8 237.0
SNV+Norris+2“D 5 0.983 6 91.1 0.977 4 74.8 0.967 1 129.0
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Fig. 4 Optimation of PLS factors for total flavonoid models
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Table 5 Performance parameters of calibration models for total saponins, total flavonoids, and soluble solid content
b T BIESE XA IOUFEE
R, RMSEC Ry RMSECV R, RMSEP
ST 5 0.991 0 67.7 pg/mL 0.980 8 98.8 pg/mL 0.979 8 69.6 pg/mL
ST 5 0.979 7 16.1 pg/mL 0.964 1 21.4 pg/mL 0.966 0 17.6 pg/mL
AV R T 5 0.998 8 0.284% 0.996 3 0.504% 0.997 8 0.394%
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