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Determination of Lactic Acid Enantiomers in Massa Medicata Fermentata

by High Performance Liquid Chromatography

LI Yun"’, DU Ruihu', ZHANG Xiaoping', HAN Xiaoxia', WANG Yueling', XU Xiaohui', QI Pengfei'
(1. Lanzhou Institute for Food and Drug Control, Lanzhou 730050, China; 2. School of Pharmacy, Lanzhou

University, Lanzhou 730000, China )

Abstract: The method for the determination of lactic acid enantiomers in Massa Medicata Fermentata by high
performance liquid chromatography (HPLC) was established, and the sample extraction method was optimized. The
sample was crushed and extracted using ultrasonic extraction with purified water, centrifuged at 10 000 r/min for 5 min.
The supernatant was filtered using a filter membrane, eluted with 2 mmol/L CuSO, solution (5% isopropyl alcohol as
solvent) as mobile phase at a flow rate of 0.60 mL/min, separated chirally on a Chirex 3126 (D)-penicillami (4.6 mmx250
mm, 5 um) column, and detected using a diode array detector, quantified by external standard method. The results showed
that L-lactic acid and D-lactic acid had good linearities in their ranges (+ = 0.999 7), and the average recoveries were
98.5% and 97.1%, respectively. The relative standard deviations (RSD) were 1.8% and 2.4%, respectively. The method is
simple, feasible, stable, and reliable, and can provide a reference for the quality improvement of Massa Medicata
Fermentata.
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Table 1 Sample informations of Massa Medicata Fermentata

Y = =yl SRR TR = Byl He Ui
S1 202006215 H b SR S16° 19100242 P4 AR
S2° 202007173 He SRR S17° 202105147 P4 AR
S3¢ 202009130 He AR S18* 202007119 I AE R
S4° 202010004 A SR S19° 210520 H BT
S5¢ 202011231 He SRR S20° 210531 He BT
S6" 202101244 He AR S21° 210604 A i IR
S7 202102014 A SR S22° 210308 P4 BT
S8 202102109 H SRR S23° 210311 P4 BN T
S9* 202103021 He AR S24 210312 I AE IR
S10° 202103057 HE SR S25¢ 22012301 A KO0 h
S11° 202103088 He SRR S26° 22012302 He K24 h
S12° 202103167 Hit AR S27° 22012303 A i KEE39 h
S13¢ 202103099 Elb SR S28° 22012304 H K48 h
S14 202007147 EI4 SR S29° 22012305 He K63 h
S15° 202012126 54 AT S30° 22012306 He KEET2 h

T aZRoR Al — T 55 (LA TR 24 b e v 24 17 100 )BT WS o st v A 75 b ) — T 22 4% QR4 v 240 RIS ) T
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KR HA L L-ZLR . D-ZLIR B — X B S VA TOE
0 i sh AR BE )RR 1 mL 43 5 B 219.32 A1 305.28
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4 0.60 mL/min, £ I 3% 4 25 234 nm, H:ES 30
C, #FEEAATH 10 pL.
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Fig.1 HPLC chromatograms of (A) reference substance,
(B) sample, (C) blank control
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JI 3.
24 BEERRE

1.2 TR L-7LER . D-FLERARUE AT, %
SEHERE 6 WK, M L-FLAR A D-L 2 04 i A A A X
P 25 (RSDE ST 518 0.70%. 1.11%, F&HLES
% B R AT
25 REMWRE

B 5 h S6 HURESh, $2 1.3 TR J5 2l 4B i
W, TE 1.5 BEGESRMET, 2051 0,2, 4. 8, 12,
24 h P, SR AR A L-FLER AN D-FLIR I 1
TR RSD {843 314 0.59%. 0.85%, ¢ B A4t i A
T 24 h WIlE S5 1 F8E.
2.6 EEMHIAE

53 S GR5 R S6 BIFE &L 6 1y, K B PR e, #&



ity LIRS S R A 363

%o 232, A8 RO T U E 7S
16 | (a) 4
) " [ A

i

JFE AU (mg/g)

4 L
2 L
0 P iy
L-FLi2 D-FL#2
(¢) 10 min
301 720 min
130 min

B
[]
2
=

=

|

|

160 min == e

|

JEHHU (mg/g)
> &

w
T

L-FLIR D-FLR

30 F b) =k
C020% 2.1 .
C140% 2B
25 C160% Z.E
_ E180% LB -
o [ - =
220 )
fﬁ 15+ .
=
= 10
5 T‘
0 i .,
L-FLR D-FLR
25
@ 20 mL
[130mL S —
20 + [140mL -
[ 150mL -
&
g 15! pEemam
%
A
i} 10
=
5 L
0 < <o
L-7# D-FLi2

B2 AE(a)REARX. (b) REGEF. (¢) IZEXNAT[E]. (d) $2ENA 7 2 X 7L B X BR 544 (4 £ BB SR 49 %2 i

Fig.2 Effect of different (a) extraction methods, (b) extraction solvents, (c) extraction times, (d) extraction solvent amounts

on extraction effects of lactic acid enantiomers
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Table 2 Linear relationships of lactic acid enantiomers in Massa Medicata Fermentata
% EYEpyE: L MEVE I/ (ng/mL) r K HBR/(mg/g) EBR/(mg/g)
L-F.R y=0.2323x — 0.413 1 13.71~438.65 0.999 7 0.06 0.09
D-FLik 3=0.150 9x — 0.348 2 19.08~610.56 0.999 9 0.07 0.09

1.3 TR il A A i VR, 76 1.5 T T (it 214
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2. D-FLER X IE L. $ I8 1.3 300 F B &5tk i
VW, FE 1.5 WA G5 S5 T eI e, AR IR RR
10 pL, o sk g g, IR DR, g5 R a3k 3
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Table 3 Recoveries of lactic acid enantiomers in Massa Medicata Fermentata (n=6)
% i BTt /mg JA T it /mg D557 it /mg I /% S EISCR Y RSD/%
L-7LI% 3.90 3.86 7.78 100.52 98.5 1.8
3.87 3.86 7.65 97.93
3.88 3.86 7.70 98.96
3.89 3.86 7.61 96.37
3.87 3.86 7.75 100.52
3.89 3.86 7.63 96.89
D-FLI2 1.68 1.67 3.25 94.01 97.1 2.4
1.67 1.67 3.29 97.01
1.68 1.67 3.36 100.60
1.68 1.67 3.31 97.60
1.67 1.67 3.26 95.21
1.68 1.67 3.32 98.20
R4 AHHERIENESR
Table 4 Content results of Massa Medicata Fermentata samples
/(mg/g, n=3)
4% L3 D-7Li: 5% L3l D-7Lii:
S1 20.66 21.13 S16 26.40 15.79
S2 20.57 24.25 S17 24.81 21.27
S3 15.10 21.05 S18 18.26 22.98
S4 18.19 18.26 S19 — —
S5 21.35 2591 S20 —
S6 25.74 11.11 S21 — —
S7 27.66 8.54 S22 —
S8 28.46 8.57 S23 — —
S9 26.02 8.49 S24 —
S10 24.79 8.34 S25 — —
S11 24.69 11.68 S26 —
S12 26.59 8.45 S27 — —
S13 24.92 9.91 S28 0.58 0.91
S14 19.94 24.41 S29 0.56 0.94
S15 20.82 12.72 S30 0.81 1.23

T “—7 FoRARK

1R FLIR SRR ) ok BN R Ak, L-ZLRR e AR
AR S D-ZLER R, X 5 AR & L-2LiR
MU A O, i A D-ZLRR T RE &5 | A AL
b EE, I L-2LRR T TR . B2 Tl
A iy BB R £ S LR RN D-FLRR G AN
3 AT 33.13~47.26., 33.54~44.35, 41.24~46.08
mg/g Z[A]. S E AR AE F ] TN A A R B

7S RS, I E S5 5R 7R K 0 ~ 39 h, RAGH:
FLIR, Bl A HORFEE, 164 48 ~ 72 h, FLIERA L
SRR S R R TS [, 2 (s
LML AL VNl ] 8 Tk PR R R R
PPARK I FLIR, 2P A TR mA T —
SE IR IR T, (ERRK B A o S R
A, BRI T A = FLIR G A B A A B R L,
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{H 100 mg/kg LAF, FI25 A i A St 5| & 1
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