25 5 1M FEXEFFFRE Vol.25, No. 1
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. , 2019

1 95 5 L P B A B 3 9 5 1

IR, REFH, #aL, FRE, ERAE’, RELE, kB, AL, 4’
(L. ;P EHXRE H—GREFKE, M 510006;

2. FMPEZB KRS FHFER, M 5100065 3. FEAFEAFR FHAR P, FT 100700,
4. FMPEHKRF F—WBER, S HM  510405)

[(HE] Btk B b H S0 5 45 45 B i AL A7 28 HPLC & 8l 7 1 LA B hib fe % HPLC & 8@ 7 i, L8
R A S LA X 3 RO Y S R 22 . TR TE 2015 4E (P I 24 ) Bk R A AT ER WA U A 4R HPLC F 4l g I
T ARG b, BB 25 -0. 02 mol - L™ 2 82 4 VA W M 3L 5 T 2R G Bk T3 R B ) Bk 0 H 8 R M A L 0RO T
2 W5 4 I O 0 T B LE A 5 SR Kromasil 100-5 € (354 (4. 6 mm x 250 mm,5 pm) 589§ K 250 nm; 3% 1. 0 mLe-min ™'
FEWR 30 °C . #l iz % HPLC & i 2 5k A Kromasil 100-5 C (83 4% (4. 6 mm x 250 mm,5 pm) ; % 2 AH £ 5 - H B2-0. 4% B R i
TR, b FEE R 5 A K 290 nm; R 0. 8 mLemin ™' HEIR 40 C, SR H B S H AR 0. 15 ~3.0,0.075 ~2.25 pg k%
FRRUF(r=0.999 9) B nAe [ i 2535y 99. 01% (RSD 2. 1% ) ,101. 69% (RSD 2. 0% ) , 5 52 M T FH 44 55 JHC At 5 vk 27 AF
FAF A BESR o 43 A W) 77 DXk B A b 68 bR R 2B L R 3 0 B i R A B 12.75% ~ 36.40% ,2.93% ~18.39%
19.23% ~54.58% , BR W HAE a4, B AR AT G 2015 4R p b [ 25 ) T 8 A i PR B R, B S A A O | 2 A i
MRS R EEEOR i 5 ARG AN W3 12 HEEE DA By SO 43 S FE 14.33% ~29.47% ,6.64% ~15.20% ,
25.73% ~44.37% ,H: 5 5 LA S W 1A L (B AR V& 76 4k Bz A b3 B 30 1), 22 3t ok iy o 18 5 o o B 55 Bk B A Mt — B0 (44 33%
Zidi) o Al FRAE 0.020 8 ~0.832 0 ng ZkPE X R R (r=0.999 9) ,F-HymAE M)y 101.96% (RSD 1.8% ) . 11 b8 A
ik 557 HEE L Ak r A 36 i 45 0053 2 ~0.122 4 mgeg ' ({5 0.081 0 mgeg™"),0.040 3 ~0.090 0 mg-g ™" (H¥fH
O 0.068 3 mg-g ™) Bk A ko BERY T LA R (B A RS TR R IR B 0. 02% MY R Bk AR T BRAY R OB SR . 458 Ak A
W RS R A A HPLC & 08 7 vk B VR, P & i 2 VR LA ORI 25 0 B 20 A i MR I e F A B mI AT
P 5 UM A 0 W] N ] T 1L A R R A BT AR A A 5 (EARE 2 b B R S I KRS I RO o S 0 T AR LG (B DA A A
B T a, JOUE XA Bk B A S R LA, T 4 S A PR T Ik T e X T o R AT X

[xggim] gieam; Blafl; HEE, SR, kxR, S8le; S0 0I5 E

[FESZES] R284.1;R289;R22;R927.2;R931.6 [ X#k#RiRfE] A [XEHS] 1005-9903(2019)01-0035-08

[doi] 10.13422/j. cnki. syfjx. 20182418

[ H AR HE]  hitp://kns. enki. net/kems/detail/11.3495. R.20180927. 1137.013. html

[ M4 HARATE] 2018-09-28 11:04

Content Comparison of Mannose, Glucose and Narinhenin in

Dendrobium officinale and Dendrobium huoshanense

WANG Ya-wen', LIANG Zhi-yun', XIE Zhen-shan', YE Jia-hong', OU Si-jian®,
ZHOU Chu-juan', YUAN Yuan’*, HUANG Yue-chun'**, WEI Gang’
(1. The First Clinical Medical College of Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. School of Pharmaceuiical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
3. National Resource Center for Chinese Materia Medica, China Academy of Chinese Medical Sciences,

[FEA#] 20180622(009)

[(BETB] o RARGE KB H (2060302) 5 )7 M B 25 2 i K 7 K 2k 4 151 H (2050205)

[$E—1E&]  FMESC, BT, b 24 5 r i 15 48 SURIS 20 BT 5T, E-mail : 499459029 @ qq. com

[BEEE] WAL, FARPLGIE B4 S0, W 25 5 bR B ST 16 20 3% B v A B9 T4 , E-mail ; huangyuechun@ 163. com;;
CRE L FSE R, N R 2 M 5 TR 2B SE T4, Tel :010-64087649 , E-mail : y_yuan0732@ 163. com

.35 .



25 B5 1M FEXEFFFRE Vol. 25, No. 1
201941 A Chinese Journal of Experimental Traditional Medical Formulae Jan. , 2019

Beijing 100700, China;
4. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract |

(HPLC) content determination method of D-mannose and D-glucose as well as the content determination method of

Objective: To optimize the pre-column derivation high performance liquid chromatography

narinhenin in Dendrobium officinale and D. huoshanense, and compare the contents of D-mannose, D-glucose and
narinhenin between D. officinale and D. huoshanense. Method; A pre-column derivation HPLC method modified
by Chinese Pharmacopoeia (Ch. P) 2015 was used to simultaneously determine the contents of D-mannose and
D-glucose, with acetonitrile-0. 02 mol - L' ammonium acetate solution as mobile phase for gradient elution.
Kromasil 100-5 C,, was performed with the wavelength set at 250 nm, and the flow rate was I mL-min~"; column
temperature was 30 C. HPLC content determination of narinhenin was performed on Kromasil 100-5 C with the
acetonitrile-methanol-0. 4% phosphoric acid solution as mobile phase for gradient elution, and the wavelength was
set at 290 nm; the flow rate was 0.8 mL-min "', and column temperature was 40 C. Result; D-mannose and
D-glucose showed a good linear relationship within the range of 0. 15-3. 0 pg and 0. 075-2.25 g (r=0.999 9);
and their average recoveries were 99.01% (RSD 2.1% ) and 101.69% (RSD 2.0% ) respectively. In addition,
the other methodological researches such as repeatability and durability all met the requirements. The contents of
D-mannose (C, ), D-glucose (C,) and sum of them (C, +C,) were 12.75% -36.40% , 2.93% -18.39% and
19.23% -54.58% in 43 batch of D. officinale. Almost all of the results except very few samples reached the
D-mannose standard in Ch. P 2015, and the total content of D-mannose and D-glucose was also up to the total
polysccharide standard in Ch. P. The correlation between content and origin was not significant. The contents of
D-mannose (C,), D-glucose (C,) and sum of them (C_ + C,) were 14.33%-29.47% , 6.64% -15.20% ,
and 25.73% -44.37% in 12 batch of D. huoshanense. These contents and ratio of peak areas of D-mannose to
D-glucose (A, /A,) were within the scope of D. officinale’s; in addition, their average contents were basically the
same with those in D. officinale ( about 33% ).
range of 0.020 8-0.832 0 pg (r=0.999 9), and its average recovery was 101.96% (RSD 1.8% ). The content
of naringenin was 0. 053 2-0. 122 4 mg-g~' (average value of 0.081 0 mg-g~') in 11 batch of D. officinale,
slightly higher than 0.040 3-0.090 0 mg - g~ g™ ') in 7 batch of

D. huoshanense. All of these results of narinfenin did not reach the content lower limit in Ch. P. Conclusion: The

Next, naringenin showed a good linear relationship within the

( average value of 0.068 3 mg -

method used to determinate the content of D-mannose and D-glucose is reproducible, and their sum content is
possible to substitute the total polysccaride determination ( with higher errors) in D. officinale; monosaccharide
content determination can be used for quantitative quality control of D. huoshanense. However, it could not
distinguish D. officinale and D. huoshanense by determining the contents of polysccharide, D-glucose, D-mannose
and narinhenin, and shall be combined with other specificity methods for further identification.

Dendrobium  officinale; D.

[ Key words | huoshanense; D-glucose; D-mannose; naringenin;

determination; HPLC
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Table 1 Sources of Dendrobium officinale
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TP17 #iim#& X 4 |[TP35 =W TPS3 JLPY4&E
TPI8 [ ZR#E%S5 ||[TP36 = TPS4 PG4 E

S0 HC 400 WL, i 0.5 mol- L") PMP ! BV W 5
0.3 mol-L ™"y & A AL BV W 45 400 pL IR 5],70 C
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)

Fig. 1 HPLC of different mobile phase in Dendrobium officinale
( Kromasil 100-5 C,; column)
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Fig.2 HPLC of Dendrobium officinale and D. huoshanense ( XDB

C, column)
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R2 Y$HEARTHER FEMEIENEMHEBRKRIRE (n=6)
Table 2
officinale(n =6)

Recovery test of mannose and glucose in Dendrobium

=) . (=) =} 3 Z (=1 \/i:
PR R AR Wik ok FY s
/mg /mg /mg /mg /% /o /%

‘0

HER 60.80 14.86 15.16 30.52 103.32 101.69 2.0
60.13 14.70 15.16 30.15 101.96
61.13 14.94 15.16 30.12 100.15
59.15 14.46 15.16 30.11 103.25
60.05 14.68 15.16 30.27 102.89
61.68 15.07 15.16 30.02 98.58
HikiE 60.80  5.01  6.15 11.30 102.28 99.01 2.1
60.13 4.95 6.15 11.00 98.29
61.13 5.04 6.15 11.14 99.25
59.15 4.87 6.15 11.01 99.74
60.05 4.95 6.15 11.00 98.41

61.68 5.08 6.15 10.99  96.09

2.1.10 KRS RN GE M i AR LB 0BT RS
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5 mLEH Y, N 80% M EE R BE = 2 B8, #557 , HIA5 .
2.2.3 g5 K Kromalil 100-5 C , 0% #+
(4.6 mm x250 mm,5 pm); A N5 (A) -FF BE
(B)-0.4% WMV W (C) , BB VL (0 ~ 10 min,
10% ~15% A ,10% ~ 15% B;10 ~ 30 min, 15% ~
23% A,15% ~ 23% B;30 ~35 min,23% ~24% A,
23% ~24% B;35 ~45 min,24% ~25% A,24% ~
25% B) ; ik 0.8 mL-min ™" IR 40 C 5 #5009 K
. 39.
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K3 SEOHMEELARTHER AERSERETMRLE

Table 3 Determination and ratio of peak area results of mannose and glucose in Dendrobium officinale and Dendrobium huoshanense

i Cy /% Cy/ % Cy +Cpy/ % Ay /Ay i 5 Cy/% Cy/ % Cy +Cpy/% Ay /Ay
TP1 24.44 8.24 32.68 3.07 TP29 16.54 3.01 19.55 5.42
TP2 22.32 8.92 31.24 2.59 TP30 21.10 9.31 30.41 2.20
TP3 19.05 9.09 28.14 2.17 TP31 17.79 6.14 23.93 2.85
TP4 27.93 8.59 36.52 3.37 TP32 22.04 6.70 28.74 3.24
TP5 17.43 4.24 21.67 4.26 TP33 32.65 9.29 41.94 3.45
TP6 26.68 14.01 40. 69 1.97 TP34 26.96 6.44 33.40 4.12
TP7 18.72 9.02 27.74 2.15 TP35 26.01 4.54 30.55 5.63
TP8 31.41 9.54 40.95 3.41 TP36 23.75 6.62 30.37 3.52
TP9 24.15 17.01 41.16 1.47 TP37 19.70 2.93 22.63 6.62
TP10 21.57 6.94 28.51 3.22 TP38 34.89 7.41 42.30 4.63
TP11 26.71 10.70 37.41 2.59 TP39 29.76 14.20 43.96 2.06
TP12 34.98 12.90 47.88 2.81 TP40 26.05 4.38 30.43 5.79
TP13 36.19 18.39 54.58 2.04 TP41 27.12 7.64 34.76 3.49
TP14 25.31 7.86 33.17 3.34 TP42 20. 64 5.60 26.24 3.58
TP15 17.69 7.03 24.72 2.61 TP43 25.55 14.02 39.57 1.77
TP16 32.60 6.65 39.25 5.09 HS1 21.59 6.64 28.23 3.69
TP17 15.97 3.26 19.23 5.08 HS2 23.01 10.51 33.52 2.47
TP18 36.40 3.38 39.78 3.38 HS3 23.38 11.64 35.02 2.28
TP19 20.82 9.22 30.04 2.34 HS4 16.08 9.65 25.73 1.90
TP20 20.20 7.24 27.44 2.89 HS5 23.79 12.15 35.94 2.24
TP21 12.75 9.47 22.22 1.40 HS6 23.38 14.05 37.44 1.88
TP22 28.00 9.57 37.57 2.85 HS7 24.40 12.34 36.74 2.25
TP23 18.02 9.78 27.80 1.79 HS8 23.76 11.90 35.66 2.32
TP24 22.42 6.60 29.02 3.34 HS9 29.47 14.90 44.37 2.29
TP25 24.94 6.87 31.81 3.57 HS10 20.31 7.10 27.41 3.23
TP26 22.29 8.40 30.69 2.61 HS11 23.82 11.58 35.40 2.06
TP27 28.84 7.23 36.07 3.92 HS13 14.33 15.20 29.53 0.94
TP28 29.21 7.75 36.96 3.70

BE290 nm, Z5HSr B R AT, ULIAL 3,

2.2.4 ZLVEXRRFZE kR iR R
X BT W (1 mL 5 Al R 41,6 pg)0.5,1,2,5,
10,15,20 wL, ¥ 058 0 3% 45 08 S04 40, 0 2 0 1
R DLHERE S O B A, €535 0 T B G AR A, AT
R A, A A R R AR R Y =4 254.2X +
2.923 4 (r =0.999 9), £ % 35 B 0.020 8 ~
0.832 pg.

2.2.5 MEEERAE O E WORIE — 2k A R
VSR (TPA4)20 WL, 552 R 6 Uk, 25 Sl fe 27 1y
A 1 579.63,RSD 1. 1% , 3R EZAE % B AT
2.2.6  FRsE RIS RS WRHIR]— gk K A Rk it
SV (TP44)20 wL, 43 W76 0,2,4,8,12,24 h i
BE 25 Sl 7 B AR R 1560, 38 ,RSD 1. 4%
ML A RAE 24 h NERE o
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2.2.7 BmEMRE WU — A SR R
(TP44)6 15 , 43 5] il 46 HHE 3 0 3 90, SRR 20 #T , 35241
PRI E SR, SR Z O RS R
0.113 6 mg-g~',RSD 2. 9% , W )5 i f & 1 R4 .
2.2.8 MEMEIE OO E 2B A B
(TP44)0.5 g K BRRE , 4 B — & A 29 15 24 44
S5 X A A R, AT A 6 0, I 3 A ke
o] g R, 4 LK 4

2.2.9  RESNEOME RS Ok K A L A
HEIR 5 4% 20 L, T AR AR €03 A3, DI 0 T
BB A AR IE S,

3 itie

3.1 HERbES®AN S e o 8ok 2015
AF R R R 2 800) Bk R A AR R R I - R 1 D &
W HER A REAEHHERE, R RN
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Table 5 Determination results of narinhenin in Dendrobium
A
officinale and D. huoshanense
FERRS M/ mgeg ! FEMGS MK HE/mgg
0 - 10 20 30 ' HS1 0.040 3 TP46 0.122 4
HS11 0.090 0 TP47 0.070 1
B a HS12 0.060 0 TP48 0.065 2
HS13 0.062 8 TP49 0.053 2
Ll | J[J]b JUUN oo L HS14 0.084 3 P50 0.079 3
o VTEVZNL NP, | D T
p .
0 10 20 30 HS15 0.055 8 TP51 0.098 7
HS16 0.084 8 TP52 0.065 2
C
a TP44 0.1117 TP53 0.091 8
TP45 0.0555 TP54 0.077 8
I [\ﬂjn JW‘LUJ I L
0 Ll Ly A . S 25 - Ay = = S
J Wbl VA 5 2T L B R R 0
0 10 20 30 I #: ( Kromasil 100-5 C,;, Agilent ZORBAX Eclipse

t/min
AR5 B BR B AT iRk s C Rl M e Al R0
B3 S%EAMSELAEMRPHMEE HPLC
Fig.3 HPLC of narinhenin content in Dendrobium officinale and

Dendrobium huoshanense

R4 BFEAMPHERSENEME DY ELE

Table 4 Recovery test of narinhenin in Dendrobium officinale

BRRERL  RRAACPEC MR BDRE CPREIEE RSD

/g /mg /mg /% /% /%
0.4780 0.05430 0.1163 99.35
0.5133 0.05831 0.1232 104. 06
0.4997 0.05677 0.1207 102.42

101.96 1.8
0.4954 0.05628 0.1192 100. 88
0.4802 0.05455 0.1178 101.33
0.5113 0.05808 0.1228 103.71

WM AR 0.062 4 mg,
AT A TR A o R 0 R B N B AT B 2 B )
DUVE I ZOREE TR, 7EBR 25 HIE W B b 5 i
AR 5 3 A DA dub €8 550) 2 00 5 W' B i) R B[R]
(0 22 Sl i R 22 M B BRI . s 1 O R
DL 0 R DL B AR A i W O B I g A R R 2
Jo, A2 45 B RSD % >5.0%

2015 AR Qe I 24 di ) Bk R A R 0 R
SETUF K 2 05-0. 02 mol - L™ 2 192 4% 1% W 45 & Uk
JB B 7 1% R R B, A ) W 95 DA AT I B2 AN ] B
A AL A U AT A R 2 BR AR B Y 5
Wi, 25 5 AT AR IR IS ES AN BAEERER .
A R R 2R T, T 2 W (0 35 0 U B 8 B B4 1Y
3 E BE R TR] 8 A 3 it VA R B €3 T R AR L A
M A U TR BRI A R A K, BB AR B B A Y EEOR

XDB C,g) , Ui ¥, A i 0 b A, L iE BH J7 35 19 i
PERT

SRR B - R LN E M B 2 A 5 R
FK S FE AT Az s HPLC 35 I 28 B8 3 5 2 R AT 1
BOERTEESHEES RS2 o,
56 4R F A fRHY) 220 2 B iy T 85 0 5 W 2 R T
M, Zead 40 ZHEAE S 0 I R, R AR 2 BORE & A1
5 B BT i oy AR 12.75% ~ 36.40% (I {H R
24.59% ) 7 A5 T4y BUHE 2. 93% ~18.39% ()
K 8.28% ) FEAFF & 2015 4F g v [ 25 8 ) 1 8%
W i R R R, T B 0 S ) 4G W BT i o A T
19.23% ~54.58% ({8 Ky 32. 88% ) L Je e 1 FH I
{HAE 1.40% ~6. 62% 43 VT B 22 W 2 B R B ok,
M & a5 = XA C R B3 . T 12 28 A i
(1) H &% B ot i Sr BOTE 14.33% ~29.47% (¥{E K
22.28% ) %5 1 B 4y BUTE 6. 64% ~15.20% (¥
R 11.47% ) , i & 53 B Z R AE 25.73% ~44.3%
(¥JMH R 33.75% ) LA Ko w1 B LG A #E 0. 94% ~
3. 69 % FEA AL IE 7K B A fRHIE R ) 7 38 B
SR S8k e A — 2, 24 33% , 16 L A S Bk
B A fRHE 28 i b AR . SR A OLAR S 0 H 8
W55 A 2 B HPLC & 5 2 7 ik, I & it 2
FRE AR 22 K B 2 0 50 F8 br  ME R Bk A
itk 55 88 LA SRR B B R AR B B A AT AT M. (HAK
P 2 Fpof fh i) R 2 0 B B K S R SRRSO a0
TR0 AR AR, ) TGk DX 40k B A0 ek 8 LA At
3.2 MR EREEWESN AR RN RS 254
T Y A T T, o DU A K A 290,
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280,310,270,226 nm 2" 230864 290 nm A fit
R, BRI E 46 290 nm g 6 I ik K o 350 8 R
0. 2% W fE MR Sh A R G W e L A
Z S T, T SO TR B R, B o T O
MR 20 - 0. 4% B IR B R G =0T R G fig
BAT b HE B 4 0 0 T

MR % W A LR T W EE-20% R
(A D) RIRA W B EE " 80% W B4 R A %
WA TR] [ 30 B 18] A9 i B sk %, 45 S S o ok FH AR -
20% #hR (4: 1) IRA /KB 1,2,3 h (& EA
Fas , Il 3 s 1) &5 2 B oR SR M OG RO ML . i R
FH 80 % FR Ay 4 10, 01 38 F 1] 5 5 o 522 B0 1 A
5, I 4 h AR B B 0T 2 h, Ud B A R
PEBOR 5B B AT H R R, B 4 h Al S
4> ,80% W[ 55 Vet it B3Rk SR e AR — 3K, M I, B
80% FF Iy A 1 151 0 FF 18] 4 b 407 95

AR BIE 5 TN A5 14 Bk B A fh I A B 3R R AR BN
0.053 2 ~0.122 4 mg-g ™", B 11 7 fish & 5 L 7% 76 Bk
BABEEUEN, WE LR EEER, STRUA
5 SCHRARIE B 25 A — e 22 5, T AS [8) SCER I 2 R
SEIRE ALK, R A b A e E S R BR T 5
ENEMZEFARI, FESHEMRIEZRAG X,
B TN T AUk A L R A R
WEFE AL X 2015 4F R (e ] 24 30) S04 0 o it B — s
T E A R Rl R R A AT H A, AR
8 7R K A R B 2 R B L B B A 25 A R
R ARAL , A 15 A A B0 R R A A
3 A Rk B B T SRR A AR D R R A R
H Tl R LA S R m ) R E AR e
LR N H A RS 20 8 2 R A DG R B
BRI IR RILE 0.02% 1) & B PR R, M
A BEIE BIAE R 0T b 1 S R R AR R AR o R
RAT 1 N B s il i 2%
3.3 Bk aftsELAREBESN i L
WF o 45 AR IR, B & B KR i RO 5 i
E R IR, B A R =S XA A G
PEAS W3, TOk X4k B A bR R, R BB S 2R L A
fiRbEA T DX, 5 45 G HoAth & TR M D7 % 7 BB 47 b X
PIFP AT fHIE AT X o AR R A2 R B0k B A fipk i i
SRy BA FhUR 2 S LA R R 4y
A o T2 R i LA ML A R S
43, BB T MBI 2 B 43 i B Tk B0 A 4005 00 T R A A
W H A R TR S o,
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