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HE BN RO RBRMAFEFTE KRR Z0RMEE - wHAF AT B B E (UPLC/Q - TOF - MS) ik e ik o 47 #0Hy
Vo 2B, AL T AAREEGENE RE R AEIAEERSAIRNNE 3HBEERSSENHIRMEH - T2
el (HPLC - RID) ik, &4 4 Carbosep Coregel — 87C (457 )4 (300 mm x 7. 8 mm,9 pm) , A FH A8 A 4K, #ik A 0.6 mL/min, H IR A
80°C , R Z MM B HFRAERE A 45C , HHFH 10 pLER FHAFES T EE. R B8 RIEHE 15min REB) ALK S 5 A0 R 5] A
0.09,0. 06,0. 06 mg/mL, & Z R4 % 4 0.03,0.02,0. 02 mg/mL; i 2 R JE 5 542 0. 024 3 ~0. 486 9 mg/mL, 0. 0122 ~0. 243 4 mg/mL,
0.029 8 ~0.5957 mg/mL e E AL5ETRERELRRIF(r=1.000,n=5);FFE . TLME ALK RSDH DT 2.0%(n=6);
e F 55 A 98.63% ,101.40% ,102. 81% , RSD A1 % 1.18% ,1.39% ,1.58% (n =6);27 Btk 45Af & P B4 5 H 48 RAE S
TIEE A A 15.57 ~62.35 mg/g,13. 04 ~43. 15 mg/g,184. 24 ~506. 95 mg/g. B ZF kBN L, %A T oA, LR EH,
TR BT, TR TR R EIEH .
EERIR A A FH AR &3 - WA AT R A B B R B AR AR Gk - A B ok A R W B R B
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Improvement of Quality Control Method of Polygonati Rhizoma
CHENG Chuang, HU Weinan, FANG Beigian, YAN Weihua, SONG Jianfeng, HUANG Hua, ZHENG Ming
( Quzhou Institute for Food and Drug Control, Quzhou, Zhejiang, China  324000)

Abstract: Objective
chromatography / quadrupole time — of — flight tandem mass spectrometry (UPLC/Q — TOF — MS) method was used to quickly analyze the

To improve the quality control standard of Polygonati Rhizoma. Methods The ultra — high — performance liquid
main chemical substances in Polygonati Rhizoma, and determine the three representative sugar components of sucrose, fructose and glu-
cose. A HPLC - refractive index detector(HPLC — RID) method was established for the simultaneous determination of three sugar compo-
nents. The chromatographic column was Carbosep Coregel —87C(calcium type) column(300 mm x7.8 mm,9 um),the mobile phase was
pure water, the flow rate was 0.6 mL/min,the column temperature was 80 °C ,the temperature of optical equipment of RID was 45 °C,
and the injection volume was 10 L. Results The sucrose, glucose and fructose in Polygonati Rhizoma reached baseline separation
within 15 min. The minimum limits of detection(L.ODs) of sucrose, glucose and fructose were 0.09,0.06 and 0.06 mg/mL, respectively,
and the minimum limits of quantitative(LOQs) of sucrose, glucose and fructose were 0.03,0.02 and 0.02 mg/mlL, respectively. The
mass concentration of sucrose,glucose and fructose showed a good linear relationship with peak area in the ranges of 0. 024 3 -0. 486 9 mg/mlL,
0.012 2-0.243 4 mg/mL and 0.029 8 -0.595 7 mg/mL(r=1.000, n=5), respectively. The RSDs of precision, repeatability and
stability tests were less than 2.0% (n=6).The average recoveries of sucrose, glucose and fructose were 98.63% , 101.40% and
102. 81% with RSDs of 1.18% ,1.39% and 1.58% (n =6),respectively. The content of sucrose,glucose and fructose in 27 batches of
Polygonati Rhizoma was in the ranges of 15.57 —62.35 mg/g, 13.04 -43.15 mg/g and 184.24 - 506.95 mg/g, respectively.
Conclusion The method is simple,it can shorten the analysis time,and has accurate results,good repeatability and stability, which can
be used for the quality control of Polygonati Rhizoma.
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FEDIRE BB ILAE ¥ N R R 32 1 5, 55 14 BH 2 R
IR 20 AR, EORG # K R T TR YT R L e R B il
R AERG R AT il A A R A O IR B R P
ROPUIEDT FER ST 2R A YIS ) (H R 4y
S5 WRAERCR K M5 A R A M AR A T P
30T o IRAT S5tk fE LA TG 7K A 2 B A %o L DA -
BRER N B AT, SR FHER A — R UL a6 i e o Boks 2
B & AR AR R A B R R 2E O T AT
b 4 T BEORS 2400 04 0T kB BT O E I i S 2 AN
T, R A N — O] R R PR Y T A 1 AR
TF 5% v R PR 3 B8O AH €3 — DUAR AT AT ek [a] B 3 5
it (UPLC/Q — TOF — MS){SCHR s i 5 H He v (1) 25 Ffk
ST R SRR A R TE R RN A A
BE R 3 FORE S A 4, E ST T IR S R A R sk
WA - /R 2K %5 (HPLC — RID)¥: , LA 3 il
R 25 M4 o i IR T

1 UFE5RH

1.1 {88

SCIEX ExionLC™ % AH & 4t , SCIEX X500R QTOF Jit
i R G8 (FE SCIEX 24 1)) ; Agilent1260 B 55 50 AH €4
AL (L Agilent A7), Tl G1322A RIE % AL,
GI311C BIPYICHE , G1329B B [ Sk AL 4%, G1316A %l
FEIRAR , G1362A UG % ; Mettler XS205 2 By, T-43 B K
- (M4 i — FEAI 220w KM 0..000 1 ¢) 3 JAC 5020
AU PR I E Ve (TR 500 W, 4%k 40 kHz) .

1.2 iK%

HEBE X R 4 (415 8 111507 - 201704, & 7 K
100% ) , JG 7K 5 75 # %k B8 (A5 4 110833 - 201707,
FrEN 99. 9% ), FBEXT R (LS8 100231 - 201904,
TN 99.6% ), W H b E A 2 A BT BE 5 7K
iAok, HoA R 34 2 BT 46 .27 HEUCEORE RO
TN 3 A AL AR AN [R) T2 3 5 15 43 5l i '
H Ga,Gb,Ge, 75 9 #L.HEILER 1,

R1 2THREBRAIWHIZHESZ

Tab.1 Three processing methods of 27 batches of Polygonati

Rhizoma decoction pieces

2.0 mm, 1.9 pm); WS A 2 mmol /L. LR - 0. 1%
R A (A) — HEE(B) , 36 B VeI CRE P UL 36 2) 5 ik
0.2 mL/min; UEFEE N 2 who

R2 REHBEHEERRER

Tab.2 Gradient elution program of the mobile phase

‘ RAMB(%) ) REHMB(%)
B 18] (min) At 18 (min) _
a b a b
0~0.5 20 20 12.0~17.0 98 98
0.5~6.0 20 ~70 20~70 17.1~20.0 20 20
6.0~12.0 70 ~98 70 ~98

% AR E(C) # ) et E] (h) Tz A
L% —(Ga) 120 1 60 CHF
IE=(Gh) 100 1 60 CHF
L% =(Ge) 100 1 RN

2 HESHER
2.1 UPLC/Q-TOF —-MS #1 HPLC -RID &4 5447
2.1.1 UPLC/Q -TOF - MS 4 ¥4 5 2 #r

A% 2 Af3% 1} Thermo Scientific Cis (100 mm x

EaaARBTHRI,bAER TR,

Note:a is negative ion mode and b is positive ion mode.

JO i 2% 4 < R FH P IS 55 B U (ESDD , f B A5,
R G B R AT e (m/ 2) 2R 70 ~ 1300, 25 1 IR 25
HLEA 4. 5KV, BRI R 550 °C, RN -50V,
Wi fERE & 35 V, Wi RE RS M A (-35+15)V,
A A1 R 35 psi, 40 GS) MBS GS: B33
h 50 psi, B RIS H] Ry 20 ming (F B 7R, B
FEVEHE m/ 2z R 70 ~ 1300, BESEHLE A 5.5 kV, BT
T 550 C, RFEHLE R 50 V, il fE BB & 35V,
filf 48 RE B B0 A (35 £ 15)V, A UE S N 35 psi, 5
TGS FATBI R GS: JE 137 50 psi, Kt >R 48 i 1]
K 20 min,

fil & R0 M A BRI i R BUR X (IDA)
AT SRR (DBS) M il & — Gk B 451, 6 % 4 1 1Y)
A AT Z 4l L1 A ARER Mtk 2= P i 25
il Quof FLYETE ) 25 MU=, s R PR -3 -
O - B F AT IR R R  E Hi2 17 . (6aR,
11aR) -3 - % - 9,10 - —H A FL &Rl R E L
AR SR B ORBE R INAR LA SRR
HEE 5 - B PR 1,4 B R MR P 2 K
2 .D - VI D - HEWE oK O ER K
MR KRG ILAE R KA ORI RN AR R R
27 HERE A BORE 250 vh B AR Y TP R A A
SEHCER BL5 - ¥R H LR (& 2R 340 100. 00% , 25
AR TC IR 1 2k 80. 00% , {H N [7] 3 i 1A i) 5
BN o fi 25 AR TR R AR OB A R
100. 00% , H5& SRS o SO 20 T RENH 4 B 2R
B 3 BB R A3 B m I E TTk
2.1.2  HPLC - RID 41 K& # 43 i MR 5

Ko 2% - 225548 G1362A 1260RID %! RID; {4, 41
Carbosep Coregel — 87C(A5HN) A (300 mm x 7. 8 mm, 9 Mm);
Tl AH : 47K ; i 0. 6 mL/min; M35 : 80 °C ; RID J(:2#
PEATUR I 145 °C 3 ERERY 10 WL 7EML (3% 4510 R, BUR
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1. Sucrose 2. Glucose 3. Fructose 4. Polygonatum polysaccharide

A. Mixed reference solution B. Test solution A(water extract)

C. Test solution B(80% ethanol reflux extract)

D. Test solution C(residue extract)

Fig.1 HPLC chromatograms

AR B VSR SV TR AL B C R AR A
FFLH 43 3 B FE YR T 1.5, FlSARCE ) KT 5 000, (4
EEILE 1,

2.2 BikElE

2.2.1 RAEMERBER

ISURERE I R B IS RS AR, B S0 mL
O B R 1 mL 4300 5 BERE 0. 5 mg  H
ZiBE 0.5 mg JFHE 0. 5 mg BIVETR, BITS
2.2.2 HREER

IKEEHCY : BORE i 1 g WG ROE , B H IR
J7K 100 mL, %5 %€, #2257 15231 30 min, B AL HE( <40 °C)
30 min, B, 37 Bk U8, 5 AW uE R, RO AR
WA

80% I P BRI  BURE i 1 o KRS B FRE , (B
SR, 1 80% L 150 mL, B /K T al 7 1 h,
AT E , FRIE ] 80% AL FEVETR 3 YK, BEIR 10 mL, U
£E 80% ZIEIRE , RIS A A B,

R SR I - B 80% £ T 1m] 3t 45 U 100 5 v %
PEACE B T, MK 150 mL, B kA o E A 1,
R AL UE BT Jbe i FOK Ve 4 I, AR 10 mL, &
FEUB IR 5 Pk, BRI S A C
2.3 HEEEE

RMER R EE RS A W RO 0T Bl 4%
i AE B FRE , 53 i KV i S R R EE R 0. 486 9,
0.2434,0. 595 7 mg/mL PR A% BE G I 2800, 05 2% I L

TRA X BRI 49 1. 00,2. 00,5. 00, 10. 00,20. 00 mL,
3 AE 20 mL 2RI, K E 2, BT R GTR & 6 IR
s VS VR o A 25 i B R A (] JB i v B YR X B
W, 2. 1.2 TR Rk SR I E , AT AL (YY)
GNAR AR XF HE S VA VI VR (X, mg/mL) S 8 A b i
TERME WA 25 3 0L 3% 3, SR WA RENE A5 40 b AR 7
25 B BT R P N 5 I AR R R B

G PR et B A o < B IR]—HERE & (G5 Ga s),
Wl 8 B A, FHOK R B, 10 L 732 A TROAH €533
A, I ORI LI EME (S N) g 3 I Joi F i A G
B, DL S/ N2 10 B BT B2 A s PR 45 R L3R 3.,

F 5 B - B 2. 2. 1 T VR A R A RO i
Fie 2. 1.2 TR B35 S5 1 i 2 AR A8 6 UK, 10 sk I T
AR LR 3, KWL ARG % B R AT

Fe o PR B[R] —HEFE S (S5 Ga 5) MKk
il 2 S R, A 0 T E R TR 0,4,8,12,24,
48 h P HEREINGE 0 SR T AR A5 R IR 3, Rt
WRIRAEE IR T 48 h NEE .

R R —HEE A (5l Ga 5), &
2.2.2 TR 7 i A A A VR, AT 6 L iR 2. 1.2
TN S A AR D A e SR TR A, IR TR S A R
W33, KWL REIER AT

TR T B 0 B AR (458 GaS)l g,
KRPRE , 38 9 Oy, ME RIS Sl i, 24400 3 4,
i o AR (150% ,100% , 50% )43 B A — & &

x3 HBEAMPIMREERDFTEFZTRER
Tab.3 Results of methodological investigations of three sugar components in Polygonati Rhizoma
. . SRR il R RER HEEKER  ATEKR TR A EGR R
A B35 #E r S =
(mg/mL) (mg/mL)  (mg/mL)  RSD(%) RSD(% ) Ang/e)  RSD(%) X(%) RSD(%)
A Y=15752X+159.59  1.000 0.0243~0.4869 0.09 0.03 0.87 0.51 56.76 1.79 98.63 118
B Y=15649X-272.07  1.000 0.0122~0.2434 0.06 0.02 0.95 0.77 25.54 1.12 101. 40 1.39
C Y=15226 X +460.24  1.000 0.0298~0.5957 0.06 0.02 1.25 0.81 305.35 1.33 102. 81 1.58

EA AENE,B AR EME,CAHARE AL,

Note: A is sucrose,B is glucose and C is fructose, as well as Tab. 4.
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A. Sucrose B. Glucose C. Fructose

Fig.2 Content change of three sugar components in Polygonati Rhizoma prepared with different steaming and sun - drying times

(R TREBE R A BT RO 4 20 1.2 R vk bR
10 WL P , e s i AR, I FA30 iR 25 R L3 3,

i PP - AN R (T SN AH pH A4S
AR [ AR (5 R GaS)I & i A5k, 1
TEAEREE R (80 = 1)C, it 4 (0. 6 £0. 1) mL/min, i
AH pH A F 5.5 ~ 7. 0 B, I 25 R R, A4 B i 0 g
R R, o T 545 1 TR P
2.4 HREENE

B 27 AR R 3 45 2. 2. 2 R Jr ikl A
PR RV, 45 2. 1. 2 T SRR A , e 2tk [mlA )y
PR B I S i A R IR 4,

F4 27T MARBHRBERERE B 3 MELER S SEBNEER
(mg/g, n=3)

Tab.4 Content determination of three sugar components in 27

batches of Polygonati Rhizoma prepared with different steaming and

sun — drying times(mg/g,n =3)

i3 Ga Gh Ge
A B C A B C A B C
1 56.76 17.96 305.22 49.21 22.81 314.02 1557 1251 184.21
2 55,23 13.04 34104 5712 2294 319.21 4517 26.69  320.10
3 60.22 2422 320.60 59.14 18.88 32194 62.35 18.54 297.23
4 5449 22.36 355.32 5194 2259 388.70 34.74 3293 506.90
5 5445 25.27 363.31 5462 25.74 402.41 30.31 3412 500.43
6 5335 25.48 356.46  55.08 27.46 388.01 30.41 3406 502.53
7 5291 30.94 405.13 5299 33.66 438.82 20,64 3446 483.91
8 4141 4315 43223 46.04  36.52 458.50 26.43 3491 492.11
9 3351 40.44 41521 42,10 37.07 458.21 2431 33.54  462.83
2.5 ARHBIRBHEFNT THIENE

e 27 LYk 3 FpAS ] 2500 45 0 sk RO, A
B8 S A TR, R HERE I A |, 2 B A A R
() AR AL R B P (UL IR 2) o 25 SR b 2 e e = il sk
B TOUUEE | 9K i 32 Vi AR AT 5 ) 26 AR R R & e AE LI T8
KT, LhE BT RE .

3 itig

& 2 BT, 3 FORTR] T2 AR 2 il vCBCEORS /)N
I FRER & AR WL 2 A ek R EORE 25
il 20 FEAR o BRSO B iy T RAS T

AT HEORS o f AR v P 80% £ P [l R B b A7 7%
FIE, FHIE 1A%, 80% L BERRKEEORS H it St . b %
AN ARSI SR A1 AR I T KBRS 20, MU fiE
YER S B S RS R T i 2 W B i, HLZO I [ i
I ME K AR I T AR, 255 T 2 B 2
ARSI, A T B TP A R R 80% o I
AR W B A S [R5 A RN A 5 i R e R s
FE T VEAT T M T G T L B e D R BRI
R A TR B R o
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