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Study on the Stability of Six Alkaloids in Uncaria Decoction

JI Shuxia', CHEN Yiling?, QIAN Xian', XU Qiuping', ZHAO Liang', LI Chengjian'"(/.Shanghai Baoshan
Luodian Hospital, Shanghai 201908, China; 2.Shanghai Health Medical College, Shanghai 201308, China)

ABSTRACT: OBJECTIVE To develop an ultra-high performance liquid chromatography-tandem mass spectrometry
(UHPLC-MS/ MS) method for determination of hynchophylline, isorhynchophylline, isocorynoxeine, corynoxeine, hirsutine and
hirsuteine in Uncaria decoction, and investigate the effect of different storage conditions on the stability of active ingredients.
METHODS An UHPLC-MS/MS method was established to investigate the effects of different storage temperature and time on
the stability of six active components in Uncaria decoction. Separation was performed with a gradient mobile phase system of
acetonitrile-0.1% formic water solution, the flow rate was 0.4 mL-min!, the temperature of column was 30 ‘C, the injection
volume was 2 pL, the MS detection was dynamic multiple reaction monitoring mode. The effects of different storage temperature
and time on the stability of six active components in Uncaria decoction was investigated. RESULTS Rhynchophylline,
isorhynchophylline, corynoxeine, isocorynoxeine, hirsutine and hirsuteine were successfully separated using this method, with
good linear relationship in the corresponding concentration range. The precision, repeatability, stability and recovery rate were
good. The six alkaloids were basically stable within 14 d under low temperature storage, basically stable within 3 d under normal
temperature storage, and not stable under high temperature storage. CONCLUSION The UHPLC-MS/MS method is stable,
rapid and reproducible. It can be used to determine the contents of six effective components in Uncaria decoction. Cold storage is
beneficial to the stability of Uncaria decoction.
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(2.1 mmx150 mm, 2.7 pm), HHAH: 0.1%H ER/K
W(A)-CIEB); LMERREEVEN, VEMARFIT
0~2.5min, 20%B; 2.5~3 min, 20%—65%B ;
3~5min, 65%—80%B; ii#: 0.4 mL-min', *F
il 3 min, FE#R: 30 'C; dERERE. 2 L.
2.2 JEiERAMF

K H AJS ESI 325 2 I B+ W i 4% 5K
(DMRM)#AT 414 SRS HE: THRS
MR 300 °C; THRAAE 7 Lmin'; LAY ES
40 psi(1 psi=6 894.7 Pa); 5 TIEEE 350 C; 5
# 11 L-min™'; B4R 4000 V; 6 Bl A
B (4SBT 1 S 80 O BA B ) L% 1, A4 =X L 1
1, H7E MRM a3 & LA 2,

w16 MR AR NI U S 4
Tab.1 Mass spectrometric parameters of six rhynchophylline
alkaloids and internal standard

% B PR HBE/NV MEERE/eV £ E/min

PR 3852 160.0 180 37 4.3
S FH TR L 3852 241.1- 190 33 33
EERE 3832 160.0 170 37 3.5
SEAMMETL 3832 1600 170 37 2.7
B4k 369.2 1440 180 35 45
LR TR 3672 1440 170 37 4.5
R P+ 2371 194.1° 150 17 4.6

Y IR,
Note: *as the internal standard.
2.3 BB
23.1 XTHSHE  AEEIREU R .
. RAE . SRR . B, LR
B . R VXA 10.0 mg, ¥ T 10 mL
s, MR RZIE, %5, s
P FAE R 1.00 mg-mL~" f8 7 R B SR K
s 25 A5 O R b i B WG S AR T 10 mL s
FHH B T2 AR BERRRE , T TR & 0T R il ZR 570
W, TR B4 i R A R 2.5~100 ng-mL™", 44
JEERR 2.5~20 ng-mL!, F=E B4R, 2.5~100 ng-mL!,
S EAB M 1~40mgmL', BB 7.5~
300 ng'mL™", KA EUHER 15~600 ng'mL™", R
VYT XoF T I VR PR R o BV R 100 ng-mL !,
IR T 4 CUKFETE
232 ARSI S A SR AR EE G R
fRATFRBE 200 1%, 48 12 000xg s B> 5 min,
VB 375 V0 VA ) e AR At v 5 IRt it
900 uL, JIMA AR 100 uL, 1R, fFaHT.
R E AR TG 2023 4F 12 A 45 40 3245 24 1)
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Fig. 1 Chemical structural formulas of six rthynchophylline alkaloids and internal standard
A-rhynchophylline; B—isorhynchophylline; C—corynoxeine; D—isocorynoxeine; E-hirsutine; F-hirsuteine; G—carbamazepine.
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Fig.2 Typical chromatograms of 6 index components and internal standard
1-rhynchophylline; 2—isorhynchophylline; 3—isocorynoxeine; 4—corynoxeine; 5—-hirsutine; 6-hirsuteine; 7—carbamazepine.
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R2 HABERIUKE 6 M AT R 4B i & (n=5)

Tab. 2 Standard curve of six index components in Uncaria Decoction(n=5)

Ew [ 5 7 P ZEPEVEFl /ng-mL! KB /ng-mL-! E PR /ng-mL!
FL TR Y=6.656 X 103X -~ 1.051 x 1073 0.999 7 2.5~100 0.1 1
S TR, Y=4.280 X 103X —2.19x 10~ 0.999 6 0.5~20 0.2 0.5
F T Y=7.338 x 103X —7.01 x 10* 0.999 6 2.5~100 0.1 1
S AT Y=3.220 x 103X +3.553 x 1073 0.999 6 1~40 0.1 1
B Y=5.868 X 103X + 1.408 6 x 102 0.995 8 7.5~300 0.15 0.3
EREREA) 3T Y=5.553 x 103X + 1.566 8 x 102 0.989 7 15~600 0.15 0.3

Feh, JF4% “2.17 Fn “2.2” I F UHPLC-MS/MS
SRR AT, HELE 3 dME, 0 SRAS N I
AL, PR, ZEH NAHRRE%E, 45
PR . SR . SR . S SR
M . XS EHEERAAMIRE T H AR
& RSD fH4M91H 1.0%, 0.99%, 0.54%, 5.7%,
0.77%, 0.92%(n=3), HIEK5% [ RSD {H551 K
3.7%, 1.1%, 2.0%, 3.9%, 2.2%, 2.5%; ks
THYH PAEEEE RSD HA A 1.2%, 0.92%,
0.75%, 0.70%, 1.3%, 1.2%(n=3), H [EK; 55 E
RSD {53514 3.4%, 1.4%, 0.84%, 2.6%, 1.5%,
1.6%; BT 0 HNAE%E RSD {H 471K
0.65%, 0.72%, 0.94%, 1.3%, 0.53%, 0.69%(n=3),
H [BK5 % B RSD H %18 1.7%, 0.99%,0.75%,
1.2%, 0.75%, 0.90%; 5% W Ri% )7 Bk % 1T
GITEFEOR, ARG % B R AT
2.6 HEMEIARE

i 2 B R — A e FC R, 38 6 1y, 5 “2.3.27
U R R A AR AR, % 217 Fn <2.27
T UHPLC-MS/MS Z&AFEAEG 1T, 10 sk 45 iy
kg m AR, TR, AL . SR, &
SR A . B . A EW
THERLI1%) S R JBE 4 731 o 28.49, 6.12, 28.17, 8.24,
75.26, 146.90 ng'mL"', RSD 44K 1.4%, 2.3%,
1.2%, 1.1%, 0.55%, 0.51%, Z5RFHZ T Em
HEEMRIL.
2.7 FRUE kI

KR “2.67 WU A, 2 5HI7E 0,
4, 8, 12, 24 h Mt e . 4
O . RE R . RS . B
FA TR &, AU R IR E R
P, HREn . SRR . REEER . S5 AREH
HEOR . EABE . A BHREA RSD 2510
2.0%, 1.3%, 0.81%, 5.0%, 021%, 0.41%, %%
RRUIRE AR 24 h NEETE B AF.
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PR, ATEAE 6 1y, $% “2327 TR
DT, ME T . AL . KA
Bl SRR . BN . R A BN
i, RINEEIR, ZERILER 3, SRR
D7k SR BT

R®3 HEERRREX

Tab. 3  Experimental results of sample addition and
recovery
WA WokEd/ FGhaR, A 7SRy B PR RSDy

uL ng  H/ng mg %  WE% %
1000 28.49 25 53.24 99.0
1 000 28.49 25 54.42 103.7
1 000 28.49 75 54.52 104.1

L 1 000 28.49 25 55.00 106.0 ' K
1 000 28.49 25 55.25 107.0

1000 28.49 25 55.24 107.0

1000 6.12 5 11.34 104.4
1000 6.12 5 10.97 97.0
1000 6.12 5 11.08 99.2
SR 1000 6.12 5 11.30 103.6 103.1 4.0
1000 6.12 5 11.45 106.6
1000 6.12 5 11.50 107.6
1000  28.17 25 54.65 105.9
1000  28.17 25 54.41 105.0
A 4y 1000 28.17 25 52.29 96.5
jg‘ﬁi;ﬁ}ﬁ% 1000  28.17 25 52.95 99.1 103.7. 4.6
1000  28.17 25 54.84 106.7
1000  28.17 25 55.37 108.8
1000 8.24 10 18.11 98.7
1000 8.24 10 18.04 98.0
SedE4y 1000 8.24 10 18.31 100.7 015 31

HERR 1000 8.24 10 18.35 101.1
1000 8.24 10 18.62 103.8
1000 8.24 10 18.88 106.4
1000 75.26 75 148.84 98.1
1000  75.26 75 149.92 99.5

1000 7526 75 150.62  100.5
TR 998 2.5

1000 7526 75 14757 964
1000 7526 75 15046  100.3
1000 7526 75 153.06  103.7
1000 14690 150 29882  101.3
1000 14690 150 30016  102.2
gy 1000 14690 150 29186 966
MR 1000 14690 150 30457 1051 1033 4l
1000 14690 150 30605  106.1
1000 14690 150  309.94  108.7

e E IR FH 2452 2023 4F 12 A 55 40 #2455 24
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M, R SPSS 19.0 FA4F#AT8 1, £t A
X+s R, ZURIZES ECRHRE R T 2250,
W20 7] 22 5 FL AR LSD 325, K 56 7K #E () M 0.05,
gELILER S, S 0 KMIEL, RIS 21,
28 d, WiRAELE 7, 14, 21, 28 d KRGkl 1, 3,
7, 14, 21, 28 d J5 #Ror44 e A= W IR Y o ik 2 Pk

[ (P<0.05),
3 Wi

3.1 BRI
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Tab. 4 Contents determination result of six index components in Uncaria decoction ng-mL™!
e TR, S TR 22U TR L SR AT B I A AR S S A W
230327 31.25 7.56 27.56 8.54 66.87 148.57 290.35
230329 28.98 6.55 26.54 7.67 61.47 139.77 270.98
230403 28.61 7.10 25.68 7.87 59.78 135.57 264.61
TS5 AEAHETHERIRT 6 HESERLIAEE(XLSs, n=3)
Tab.5 Contents of six index components in Uncaria decoction under different conditions(x £ s, n=3) ng-mL"!
2051 % 0d 1d 3d 7d 14d 21 d 28d
FH TR, 29.86+0.34 | 29.47+0.87 29.2241.05 28.43+1.26 29.05+0.41 27.21+1.95 26.52+3.58D
St B T 6.33+0.06 6.28+0.10 6.23+0.27 6.22+0.07 6.23+0.29 5.56+0.68" 5.40+0.74)
XA R 29.54+0.14 . 29.01£0.67 29.29+1.17 28.23+0.99 28.88:0.60 27.38+1.18 27.57+3.10
g e R ) 8:65:+0.32 8.11+0.19 8.23+0.22 8.21+0.13 8.52+0.24 7.55+0.94) 7.57+0.42D
SSEa) T 60.09:+0.23 60.4142.75 58.97+4.37 60.5242.20 59.04+1.35 56.9243.24 56.6242.79
LABHMER  147.5240.88  146.92+4.86 142.49£6.24.  140.51+4.53 141.50+1.84 138.27+5.35 132.72+19.87
SR 281.98£1.22  280.20+£7.16  274.44+11.62  272.11%8.8 273.23+4.61 262.89+4.53 256.40+24.27"
B T, 29.86+0.34  29.65+1.10 28.28+0.19 25.21+1.11Y 26.09+0.36" 24.81+1.34D 23.70+1.72D
S TR 6.33+0.06 6.31+0.13 6.14+0.35 5.29+0.23D 5.46+0.08" 4.90+0.25" 4.73+£0.359
PR 3 29.54+0.14 . 28.71+0.13 27.82+1.35 26.14+0.83" 26.91+1.91D 26.98+0.99" 26.65+1.54D
WAL S R 8.65+0.32 8.27+0.39 8.16+0.19 7.30£0.47 7.21£0.46 6.00£1.02D 6.26+0.33)
BT 60.09+0.23 58.49+1.36 57.15+2.37 59.42+1.83 57.33+2.20D 51.99+3.11Y 50.73+4.05D
LAEMMER  147.5240.88  142.7042.77  139.05£7.84  124.8549.06")  122.74+4.68)  116.69+9.39" 111.77£13.5Y
ST 281984122 274.14+2.86  266.61+4.52  248.2+11.08)  24574£7.03)  231.35+9.52D)  223.84+20.91"
FH TR, 29.86+0.34  29.81+0.47 29.05+0.25 24.33+1.23D 24.84+1.50" 24.23+2.4D 22.924+1.22D
S TRETR 6.33+0.06 6.18+0.14 5.82+0.06" 5.01£0.07" 5.07£0.05" 4.93+0.22D 4.56+0.26"
XA 29.54+0.14  29.24+0.71 28.44+1.80 25.81+1.02V 25.18+2.041 24.34+1.65Y 23.62+0.91Y
Al 525 S e 8.65+0.32 8.13+0.31 8.10+0.13 7.21+0.81" 5.50+0.23" 4.79+0.20" 4.66+0.53"
DR 60.09+0.23 60.58+1.23 56.43+0.38 56.2142.29 50.94+1.811 50.06+4.17" 48.95+4.111
LA TR 147.5240.88  143.07+2.74 137.50+5.38")  118.69+2.17"  117.30+5.43D  115.77+5.78"D 109.8+5.991
MEHER AT, 281.98+1.22  277.0242.91)  265.34+5.61)  237.27+2.43D  228.83+4.51D)  224.13+2.00" 214.52+11.11"

T 5% 0 KILE, YP<0.05,
Note: Compared with the 0 day, "P<0.05.
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BT EE 1 90.92% , o b 25 1 T A 1) s o040 e
SR . SR G ETRAEAE 28 d JE R ol R
R E RV E R 88.88%, 85.30%, 87.51%., Wil
SEAEMIZNIR 3 d INRRAE , BBFE 7 d J5 BV ZRAE W)
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90.22%, 72.37%, 84.42%, 75.67%. (= aAB1E
IR AREE , BEAT 1 d 5 A BT A ek
TR & A WA TERRAR, 7 28 d IS RRIRE feplik
JE 76.08% JLrPEREmR . AN . LA
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TREAR ZRAWIUESE Y 76.75%, 72.04%, 79.96%,
53.87%, 81.46%, 74.43%. A4 4000 A 9 sk
AT, B 28 d WA Sk, 6
P oy PRI UR MR EE 1) 85% LA I, 2B IR %
RN, BEORFFHLO M RY . DU IS AR
Mo % RS 28 d 5, AEEA: Y 2 >
20%, JoIHRE R LA, R ERnT
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