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Determination of total alkaloids in plasma of rats after oral administration with
Mahuang Decoction by acid dye colorimetry

YANG Zhen-zhen, JIANG Meng-li, ZHANG Li-hong, XIAO Xiao-jin, LAI Hong-qiong, LI Xiao-dong
College of Pharmacy, Fujian University of Traditional Chinese Medicine, Fuzhou 350122, China

Abstract: Objective To propose the feasibility of the vortex method of acid dye colorimetry replacing extraction method to
determine the content of total alkaloids in plasma of rats after oral administration with Mahuang Decoction. Methods The contents of
total alkaloids in plasma of rats orally administered with Mahuang Decoction extracted by traditional extraction method and vortex
method were determined by acid dye colorimetry, and the results were contrasted and analyzed. Results The extraction method and
vortex method had good linear relationship in the range of 4—40 and 4—=80 pg/mL with the average recovery rates of 95.63% (RSD =
1.92%) and 111.55% (RSD = 0.26%), respectively. The regression equations established were 4 = 0.017 1 C + 0.235 5, = 0.985 5
and 4 = 0.006 8 C + 0.010 2, » = 0.996 4. The metabolic processes of total alkaloids in rats were both complied with the
one-compartment model. The main pharmacokinetic parameters AUC, Cpay, max, and t, were 5.30 x 10° min- pg/mL, 57.13 pg/mL,
37.20 min, 6 403.78 min and 1.94 x 10° min-pug/mL, 663.20 pg/mL, 361.90 min, 1 756.87 min. The Cy,,, and AUC of vortex method
were 11.61 times and 3.66 times compared with those of extraction method. Conclusion The vortex method is more rapid, accurate,
sensitive, simple, stable, safe, and reproducible and has little harm to laboratory assistants, which can extract the total alkaloids in
maximum, with the necessity, scientificity, and practicality of replacing traditional extraction method.
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Table 1 In vivo blood concentration of total alkaloids from Mahuang Decoction in rats by vortex or extraction methods (x +5,n =3)

PRI 25 7SS/ (pgm L")

ik - - - - -
20 min 40 min 60 min 90 min 120 min
BTN 39.28+ 6.37 58.77+ 2.68 6598+ 7.78 4825+ 4.57 50.17+ 1.43
W VS 189.41+57.31 316.37+20.61 620.78 +146.40 309.51+74.73 492.35+72.42
S S35 1t 259K /(ugmL )
180 min 240 min 360 min 480 min 600 min
WL 70.55+ 1.62 6137+ 2.70 5621+ 2.78 5579+ 4.23 51.02+ 3.70
W EVE 762.45+74.27 741.86+56.62 716.86+60.57 669.31+21.22 614.90+10.43
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Fig. 1
alkaloids from Mahuang Decoction by extraction method (A)
and vortex method (B)

Mean blood concentration-time curves of total
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Table 2 In vivo pharmacokinetic parameters of total

alkaloids from Mahuang Decoction in rats

24 LA R W liEs
tin min 6 403.78 1756.87
fmax min 37.20 361.90
Cnax pgmL™! 57.13 663.20
AUC min-pg-mL 530X 10° 1.94%x10°
VIF gug 'mL 0.026 0 1.95X10°°
CL/F  gmin "pg “mL 3.00X10°  1.00%x10°°
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MFTE R Z- ik B, E 10 h ZiF%
HHkREA, UG 25305 S HOA & etk
g, I TFER IR ML ) 55, AH S B9 IR AE
HEAT T o IR ot VA A A 3L P I SR A o v o 22
FHHA, e B 0.5 mL 1324 5 mL &4 A
W5E4r, WEEFRE 10 fi%.

i Pk, ek EA P, dE . e, &
SVEUF . AR F /MR AL AR IR SR A
PRI G BE L ik rh I S A e i B, R %
GEAHUE IR A PE . BLSEEFs B,

RPN
(1] X 25, 48h22, WA, 2 TR ISR K

B AU R IR T~ Lo I PN R AR KR 73R 0E R S E

HISEM (1], A SER T FI2A A%, 2012, 18(8): 190-194.
[2] JEHaAs, Bk %, TAH, & BERFAYMER S &



¢ %% Chinese Traditional and Herbal Drugs 38 46 % 252 3] 201541 A

°235-

H4 2 G0 R BRI 230220158 [J]. ThEigy, 2013,
44(8): 1008-1012.

Bk B, WM, BRiREk, 5. HPLC-ESI-ITMSn A%
B BRSO S F R AR N SR =4 (0], 24242741,
2005, 40(9): 838-841.

WA, St W1 HPLC Uz /N JLiE Fh b Bk o £ 1
JRR 5 B FH 25 R Oh R S B ) % B (0], P R AR H 24
2%,2010, 27(3): 255-257.

JARRES . R E YL R) b £ v DU s G A 2R s A B
[7]. "HEZ4, 2008, 39(8): 1257-1258.

I, R, B, SR BRTEYORI L kI K
i 1 IR B JRR BB 1 % B vk ik [0, hE 2y
53,2013, 37(24): 3534-3636.

sk, XIttf, & Wk, S5 07 BRI 0N R R e ik
LR A % S AR IR R e [T]. M 2 gk
&, 2005, 20(1): 18-20.

(8]

(9]

[10]

(1]

[12]

[13]

RIRFL, EWEL. HPLC 1R "% H b R R IR i
FIEFROY R EEHR [J]. P EC24, 2009, 40(3T): 123-124.
MEW, £ %, {0, S ORREHNATERS M
ZARK KRRV U E 25, 2006, 17(16):
1210-1211.

X, XA, gk WL AR FEH A 6 T 2R
Kb R AW S R AT [ EIACN H 2%,
2012, 29(2): 126-128.

BOE, BN, B, & RREH PRSI, ThIRR
HBAE NAR 2B ST (0], R B IRIR,
2005, 21(1): 1-3.

BOFE. GC-MS EWFFURR B TR DA RR BRI
NEWRRE [ P28 25 SRR 252, 2004, 15(5):
336-338.

XIZEYL, THITIE, RULSE, & WAGESET Ve SR
WL [J]. ) AR EITERE, 2006, 13(4): 56-60.





