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[ Abstract | Objective; To established an UPLC method for simultaneously determination of two
indicative components of Cinnamomum ( Lauraceae ), namely procyanidin B-2 and procyanidin C-1, and to
complete the determination of 17 batches of cinnamon bark samples by the established method. Method; The
UPLC analysis was performed on an shiseido capcell pak C column (2.0 mm x 100 mm, 2 pm) with acetonitrile
(A) -0.2% acetic acid solution (B) as mobile phase for gradient elution (0-8 min, 11% -20% A; 8-10 min,
20% -25% A; 10-12 min, 25% -75% A; 12-13 min, 75% A). The detection wavelength was set at 280 nm. The
flow rate was 0.35 mL + min ~'. The column temperature was set at 25 °C. Result: Two indicative components
showed a wide linear range and a good linear relationship. The content of the two components by UPLC is
moderately correlated with the content of total polyphenol by Ultraviolet-visible Spectrophotometry in the 17 batches
of cinnamon bark samples from market. Conclusion: The established method is simple, accurate and
reproducible, and can be applied to determine the content of water-soluble oligomers procyanidin in cinnamon
bark.
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W A, O R R I O R 8 AR . TR R HLA b 51 EEGHRE
JGRH 2 ML BR AR GE KRR AETS DR, 3 Table 1 Resources of medical herbs
BT AR 2 A S OB i A R gy o KT e A5
R B e B M 2 R AR L R i A R 2010112201 [ fE Cinnamomun cassia %
PRSI R WY R B AN A A BT PR R 2012112704 [k C. cassia [
SRR iR % 5 HLK W A B A A R 2012112705 PykE C. cassia P
G RIERGE O R G UL T AR 22 R L 2013032101 Pk C oussia R
ESNATE T O R 2013041004 Py C. cassia 272
UTAEAE, B T AN B I ST 40, R R Y B 5T 2 2012112703 Pk C. cassia .
EC i = A A it ®EEHF R 2013010502 C. cassia -
( procyanidolic oligomer, B¢ % 5 i I AR ) B B % 2013010503 A £ ¢ eassia -
H Iﬁﬂl*ﬁﬁgﬁﬁ”i"ﬁ fi s 397 9 Iiﬁ&iﬁ‘ T E; 2013010504 Py kE C. cassia e
h=) o MHEIH AT 1k AR R FEALE RN 0 & & 2012112701 K rF ik ¢ eassia .
W5 J5 s — B R S8 A0-0T UL 29 6 B v (8 K i 2010112202 IR T Lk C eassia -
Be) RN Y B 2 T B, AN B T A N FE 2012112601 FuH-F ok C cussia U
IR R AT 2 0 E O, BT DL ST 8 B AL T TR 2013041003 E Il C. wilsomit S
?ﬂﬂ%ﬁ%ﬁ%%%ﬁiﬁfﬁi‘l‘ﬁ%g; 2013041001 Stk P =B
YA 2 A3 R = i
é}}?j}zg %ﬁg%(ggriyanlidiﬂj%-{ig;f ;f‘;;igg 2013010501 KA C. japonicum Wit
2012112702 F ik C. subavenium IR
C-1( procyanidin C-1,PC-1) N 38 HR A . @57 UPLC 2013010505 BHHE ¢, beiolghota -

BN E R I AZ T R B 17 bR B R
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1 #a

1.1 U2 5iK%  UV765 I %8 5k 4 5% % BE it ( I
AR BB A AR A PR 7)), H-class B 155 200 AH (8
TEAY (9 [ waters) ,BT125D %1 1/10 J5 B K- (2
Fl 2 WAL R AL A BRA R ) ,AL104 7 1/1 Ji i
TRV (MR e R 208 FIEA R A ) .

B IR B 0 T I 25 AR AL E R Pl
(ZhEE >98% ) ;s Mk i %) ( BR) ik R 4l (AR ) , B
g (AR) , ZBECAR) N (AR) 4580 T | ifg (5] 245 4%
AL IR A 5 S €35 90 PB-2, PC-1 XJ B>
SEI e F 1, 22 HPLC K0, 20 1 > 98% .,

1.2 ZifF WREET 17 e B MR 2, &
CHEpNE DS €A I L i N L SRy €
MEhEYRFEEIHREE, HRNE L,
FESh BRI AT L B 25 Kb 222 e rh 2454k
FHEIRA

2 HEEER

2.1 XTHESIE W E A K& PRE PB2 A PC-1
X HE S 10,01, 10. 00 mg, 43 51 B 20 mL {4 & i,
i 70% & BB E A, BOIZ W WRE &S R

0.004 0,0.020,0.050,0.10, 0.25,0.50 g-L ' %%l
VW, &
2.2 MG A RS AR IO R R S A
FE (45 2012112701) #E S Ry R (D507 ) 29 1 g, G
A 70% 2,1 25 mL J5HRE ., T 30 CF b
P30 min FLRFRE, IEH 70% 2 BEAN S 41 0k 1 I
L s A
2.3 BmaaEnE SHEOPES )RS
S E 7 2, LUIROGRE A SR b, Vi B R B AR A
(C)EE R bR M 2 A =12.0C - 0.300 (r =
0.999 8) , 4k M 0. 828 ~ 8.28 mg-L ™',

Fie 2.2 TR Ik Sl A& 17 Ly v e,
BUS mL( x 2 ff) # 100 mL & a2, B 1 mL
FH IR o 1 46 09 07 ik 0 AT AR 8 22 1 1 =
2.4 UPLC Jyykmyssr
2.4.1 @SR RGEE AT R
Capcell pak C 0% (2.0 mm x 100 mm,2 pm) , ¥
M5 K 280 nm, A H 25 C L, H B 25 (A)-0.2%
LMK (B) BEEEVEME (0 ~ 8 min,11% ~ 20% A;
8 ~10 min,20% ~ 25% A;10 ~ 12 min,25% ~
75% A;12 ~ 13 min,75% A) , %% 0. 35 mL-min ',
LT, 250 R, & g0 oy B B R AT
2.4.2 EMEXRRFZLE Sl %R 2.1 3R A
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W %2 PB-2#1 PC-1 mnt¥EEUE
Table 2 Sample recovery rate of PB-2 and PC-1
0 2 3 6 3 10
2 . B i .
B K_L__ Pk it o A MASR ER  FIG RSD
i=:%
5 > 7 5 3 10 /g /g /mg /mg /% /% /%
t/min
PB2 0.5004 1.16 0.63 1.78 98.41 104.02 2.4
T Y. T e 1y, o oL o+
L JFAET R B2(PB-2) ;2. JEAETHFHE C-1(PC-1);A. L F;B. X 0.5005 L.16 0.63 1.81 103.17
i
B1 i UPLC 0.4987 1.16 0.63 1.82 104.76
: 1
Fig.1 UPLC chromatogram of sample 0.4994 1.16 1.25 2.45 103.20
0.5002 1.16 1.25 2.48 105.60
— ELyk BE fL ‘H‘E\Els"}"\’\‘J‘ 5 1, 2.4.1 I
i i 5 A S22 4 X0 L Y S L, 45 WF & 0.5008 1.16 1.25 2.50 107.20
FE S ERE A BT . AT AR Y XFERE R X 15
AR T . LA AR Y X R A X PR, 15 04994 116 188 31> 10496
] | L , = . - =0. .
IR Y ,,, =1 886.8X —176 87(r=0.999 9); 05006 116 188 312 10426
Vi, =1754.4X - 15 548 (r =0.999 9) . fbfi1#7E 0.5008 1.16 1.88 3.14 105.32
~ 25 P
0.02 Z'S“g/ﬁﬁﬁ’%aﬁ{o PC-1  0.5004 1.05 0.49 1.53 97.96 101.17 2.7
. 4. Rl E =2 . E
2.4.3 KWEARGER  PB2 BWEL0.51 ng, s Los o L5 oroc
= s PC-1 ¥ . T .
fE fR 2. 05 ng; PC-1 f2 I FR 0. 44 ng GE 4R 1. 74 ng. 0.4987 1.04 0.49 1.53 100.00

2.4.4 MEHREKE W PB-2 FI PC-1 % BR 5V W
(0.050 g-L~") #5 MR 2. 4. 1 T F (o 13 45 F 3 S JERE 6
W 45 % PB-2 F1 PC-1 g 1 FL By RSD 43 i Ky
0.3% ,0.8% , 3 WA 454G % & R 4o
2.4.5 HEEMIKE K% AR — LR 0 H: A
i 6 4, FH 2.2 TR J7 kA S R, 4 2. 401
TR 5% S HERE A3 BT o 255 PB-2 Fil PC-1 &Y
RSD 5358 1. 0% ,1. 4% , KW ik EEER LS
2.4.6 FEEMEREE 2.2 TR 7k & kR B R
i, T0,2,4,8,12,16 h 43 5l FE 3 B, 45 R R B
FESLAE 16 h NER &, PB-2 1 PC-1 () RSD 435l hy
2.7% ,2.0% ,
2.4.7 nEERGRAE  REEFREUE R 29 0.5 ¢
9 By, s o AR 3 A, Al A E i 50%
100% ,150% F) X} HE S v, 25 3 L3 2,
2.5 KESRINGE 2.3 T MY AR E B £
JERE 4% 2040 1 T | B 40385 55 0 D0 e e AR, B R
Z WA PB-2,PC-1 1 BTt 73 84, 45 R WL 3
3 itig
3.1 PESMVEAER & TR SR K e
(975 2012112701 ) BE S 2 1 g, 1 2 £ By 4 BUAS:
AR bR, AEBEAT B R (PRI PR IO L R IR
URHI . F HUIE ] | e O R0 FORE R LE ) 25 %% 1Y B il
LR 4 PR (B IBOIR FE ORI LG 4R IR R) A 2
Bl B ) 3 AP AT TREMRIR T 2 2 I R H 4, I
B AR R T 20 70% 28 SRk 1L 1: 25,
TF 30 C FHifE4EEL 30 min,
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0.4994 1.04 0.98 2.05 103.06
0.5002 1.05 0.98 2.08 105.10
0.5008 1.05 0.98 2.08 105.10
0.4994 1.04 1.48 2.53 100.68
0.5006 1.05 1.48 2.53 100.00

0.5008 1.05 1.48  2.54 100.68

3.2 UPLC (i s AR £ Wiscgmnt k3, H
a4 Capceell pak C 4% H: (2.0 mm x 100 mm,
2 pwm) P B AR M -7K 1A FR A R T I 3R I AR 7 &
W T 25 B R X FR, K AR Hoin A 2R B Y ik
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TAHBRIEY G %S RE-K R R S B )
23 B AR G I D R B D ¢ e 7 i A R 4, R
TR AT SR A AR 1 00, R I H RO AR R AN B0 AE
AT B AR R AL RS A, A % R TE
BEH 205 (A)-0.2% ZTR/K (B) 1 i 3 A1 A 2 B
e .
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D Ty X8 17 LR 0 B J 25 84 v 2 A48 bk il 43 R
B EAT & I, I 5 540 -] LI A5 1 B 2
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AR s A — RS B2 R SRR
K (PB-2 fil PC-1) 5 5t 80— & B2 8 1% 1E AH ¢, |/
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Table 3 Content of indicative components and total polyphenol in
sample (n=2) %
I PB-2 PC-1 Iy JEEA
it
2010112201 0. 049 0. 054 0.10 3.53
2012112704 0.187 0. 166 0.35 4.93
2012112705 0. 169 0. 144 0.31 4.81
2013032101 0.173 0. 147 0.32 4.58
2013041004 0. 095 0. 088 0.18 3.18
2012112703 0.288 0.234 0.52 4.60
2013010502 0. 104 0. 095 0.20 3.88
2013010503 0. 054 0.051 0.11 2.57
2013010504 0. 050 0. 047 0.10 3.08
2012112701 0. 230 0.209 0. 44 6.82
2010112202 0. 209 0.204 0.41 5.03
2012112601 0.176 0.200 0.38 4.74
2013041003 0. 050 0. 058 0.11 2.60
2013041001 0. 287 0.328 0.62 4.85
2013010501 0.183 0.153 0.34 4.94
2012112702 0. 191 0.189 0.38 4.79
2013010505 0.289 0.307 0. 60 5.67

S R T R O B @ is 0.62% , T G o
2010112201 (1 2§ 7= P BE L 47 2 4 2013010503 )
JUVPE R TR 2013010504 7R R R AE B 4
574 2013041003 1) = Fg 77 B WY B AR ()RR ) BT 4 43
BOEAR ALK 0. 10% 4. I Z & = F 4
2012112701 () 7R 7= K i 3 Ak I 6 43 508 5
KF] 6.82% , 45 2013010503 [ P4 7= A A 0 4 5
7 2013041003 Z pg B WA 7™ B kR (J1TEE ) o 4t 3 B0 i
16, 4331 2. 57% F1 2. 60% .,

XF 17 HEURHE B 25 b1 & 0SS R R B, AN [ A
ot 6] 22 13 5 A E B B 25 5 (AR AR Loy B i A 2% 6
£, M2 W& AH2E 1 AY) X AT AR 5 RE 09 A
AR IREE L R A RAE IR AR R A 6, LA R TR
T J R R S BR A) B i 22 ) T IR AT S I
HEHZ RS T ERA RGN
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