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Isolation of chemical constituents produced in processing of Polygonati Rhizoma
and their content changes
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Abstract: Objective To isolate the chemical constituents newly produced in processing of Polygonati Rhizoma and to analyze the
content changes during its processing. Methods Two new chemical constituents were isolated from the processed Polygonati
Rhizoma by using chemical extraction and identified by LC-MS. Then HPLC analysis was performed to analyze the content changes of
the two newly produced constituents in three species of wine-processed Polygonati Rhizoma during different processing periods. The
contents of the two compounds in 15 batches of commercially available wine-processed Polygonati Rhizoma were determined. The
HPLC was performed on a Zorbax SB-C;g column (250 mm x 4.6 mm, 5 pm) with methanol-water (8 : 92) as the mobile phase at 1.0
mL/min, detection wavelength was 280 nm, and column temperature at 45 ‘C. Results The newly produced chemical constituents
were 2, 3-dihydro-3, 5-dihydroxy-6-methyl-4H-pyran-4-one (DDMP) and 5-hydryoxymethyl-furfural (5-HMF). The content of DDMP
in Polygonatum cyrtonema increased to the top when processed to 24 h and then decreased. The content of S-HMF was increased
gradually throughout the processing. The two chemical constituents were found in the three kinds of wine-processed Polygonati
Rhizoma. In the 15 batches of commercially available Polygonati Rhizoma, the range of DDMP in 13 batches was from 1.395% to
5.265%, and the range of 5-HMF in 14 batches was from 0.079% to 0.708%. Moreover, the contents of the two constituents in the three
kinds of wine-processed Polygonati Rhizoma (16 h) were within the above ranges. Conclusion The contents of the two chemical
constituents in Polygonati Rhizoma change with the processing time. Therefore, these results could provide the basis for making the
quality standard and defining the processing time endpoint of Polygonati Rhizoma.
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kingianum Coll. et Hemsl. . 3% ¥§ Polygonatum
sibiricum Red. FI1Z ALK Polygonatum cyrtonema
Hua [R5 25 Ry SRS 4 R (b 25 30) 2010
RO B, ZAEERE M 4. 8. 164 24,
32 h, 1SZANFN R R SR, TEBOR S BORS M
16 h 13305 B ERT . B BRI S W B0k
RS A SR R LR 1.
2 AEEER
2.1t S

TR BRZEARE, Yhid, EE, UIER (2~4
mm), T4, W,
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Table 1 Sources of Polygonati Rhizoma and wine-processed Polygonati Rhizoma
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WsERE: BGF RS, e OBk 100 kg 20K,
MW 20 kg, #4457, RIEER RWRIS, HiGH
AT, BRZKINE, 3 e 2 AN [ I TR,
HIFE
2.2 DDMP 5 5-HMF iEH B REMETE
221 REE BUNERSROR 50 g, 010 f5 &
AR PR 3 IR, BEIK 40 min, JEIT, SO
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FEiR 35 °C, #EFEE 100 pL. BAEIERE, BWOFS
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FU A 0.6 mL/min, FlllPA 280 nm, i 35 °C,
R S ul. B FUCNEMIZ B U (ESD; 1E5
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20~700; TS (RS AR E 9 L/ming k)5
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EMNTH
231 @is&M @i Ak Zorbax SB-Cig £ (250
mmX4.6 mm, 5um), FaAHAFEE-/K (8:92),
AR 1.0 mL/min, £EK 280 nm, i 35
‘C, #EFfRE S uL. EILEORELME T, FEALH DDMP
A1 5-HMF Rl 22870 25 il WL 1.
2.3.2 RGNS LTS RFELE
7 H DDMP. 5-HMF *f B SIS &, K308, i
BEYS %2 DDMP 292.6 pg/mL. 5-HMF 16.0
ng/mL [IH, BIFS . RO B RGH . BEE
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Fig. 1 HPLC chromatograms of mixed reference substances

(A), Polygonati Rhizoma (B), and wine-processed
Polygonati Rhizoma (C)

5-HMF Y=7 786.3 X—17.08, r=0.999 8; &1
DDMP 7E 0.292 6~5.852 pg- 5-HMF 7 0.016~0.32
ng, BEFEE ST ERA RIFLHELR.
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(S S4 [l 99.71%, RSD 4 2.69%.

2.3.8 FESRIGE OB BT 0.45 um BLFLIE
JELPETE, HUELUEIR . A AR TR R S
W 2~50 uL, FEABAIEGIEAL, WE, 5 DDMP
H1 5-HMF )& .
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FEK— H R
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HOVER 1) 3 S S RP RS A R AN 5 DDMP Al
5-HMF, Tkl 16 h 5, #5=4 T7iX 2 sy, H
FORAE P AT —E ER.

15 #1765 7 E0kS h DDMP #1 5-HMF 1) 5 &3

£2 L EFETH DDMP 1 5-HMF 892 REE 1 H B iE ey
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Table 2 Content variations of DDMP and 5-HMF with

processing time changing in P. cyrtonema (n=3)

IR JE L % RSD/ %
& /h DDMP  5-HMF  DDMP  5-HMF
0 _ _
4 1.301 0.011 1.82 1.97
8 1.533 0.097 1.45 1.17
16 4.053 0.322 0.36 2.03
24 8.228 0.491 2.43 2.34
32 7.057 0.681 0.59 0.69

“—RORAKNE], FERR

“—* means undetectable, same as below

®3 3T mIEERIERES 16 h jBEEH DDMP F1
5-HMF B1E (n=3)
Table 3 Content variations of DDMP and 5-HMF in three
kinds of Polygonati Rhizoma and their 16 h-

wine-processed products (n=3)

B R /% RSD /%
218}

DDMP 5-HMF DDMP 5-HMF
TEBORE A i - —
FFORE A 16 h 4242 0232 1.22 1.73
HORE AR - —
HORE ML 16 h 3919 0339  2.01 2.08
Z AT L - —

LICEREl 16h 4.053  0.322 0.36 2.03

SE SR LR 4045 R BoR, 15 L #0R  DDMP
s RG-SR 8 Al 15 HFES e &, 23k
11.231% 1 9.473%, H 4 13 MR & 84
1.395%~5.265%; 5-HMF [ HA 554 11 Hff
i AR, A 2.025%, AR 14 MR E SR
0.079%~0.708%.

x4 WHEBEHED DDMP 1 5-HMF ME (n=3)
Table 4 Contents of DDMP and 5-HMF in samples
of commercially available wine-processed

Polygonati Rhizoma (n=3)

U | % RSD/ %
FFs
DDMP 5-HMF DDMP 5-HMF
1 3.068 0.364 0.07 1.55
2 1.395 0.079 2.22 1.97
3 4.827 0.188 2.37 2.82
4 5.265 0.551 0.56 0.35
5 2.698 0.248 0.93 0.46
6 4.906 0.454 2.49 2.36
7 2.593 0.135 1.34 1.22
8 11.231 0.263 1.89 1.33
9 1.446 0.081 2.18 2.74
10 4.601 0.439 1.76 1.23
11 3.030 2.025 2.45 2.58
12 3.052 0.151 1.97 2.24
13 2.504 0.467 2.05 2.62
14 4.753 0.440 0.98 0.99
15 9.473 0.708 1.52 1.84
3 it

AHFFEERS TR Jo = SR Pe e i v 4 i
1 2 A6 4> B 4tk , #15E 2 A~ DDMP Al
S-HMF, Jo# CEm s R I, g il e 45 R
R, 2 P M BE I T 2 AR, X5
H A%, DDMP 1 5-HMF #5h 2 37 48 2
(Maillard reaction) 7=4, Rl Eppl 52 FLmp ek s (A i
TE— 58 5 N R A 2 S N 28 5y e A AR B
DDMP FfAE s B (P 5 2 7=, AEAS RN BE AT pH
{HAAE N8 AT LAGRSEAL ) HiAt 50 2 Rk 25y
U1 5-HMF B2 Ak sy 2 —P Nk i S
Wi e o1 o 1) ) B S T v s B AR o S-HIMIF [R] Bt ]
OB IRER A = A, DAL, Bl A A TR ) ) 4 I
BT

KT TORE P ML B ) 28 5, (R EZ548) 2010
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BT 526, SRR S, T2 E &
TG AL IS ) A 8 ~24 hU'O12), 23 il il 40 B 1 2
o KW E g W 1) 2 R AR LR, IS
S F AN AR I T SRS 20 s oy iR xS
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BB b, il 8. 164 24 h (AL IR
5-HMF (R R#8EHi 1) 14 #IGEIN . B0 T8
RIS 16 h (R, 2 Bl o) (1 &34 7E IR KAk
RN N, RS 16 h ST
DDMP. 5-HMF SAHIT . A0 2R H e (] 28 A
et T —E 5%,

Har ¢ E 2580 2010 4ERRAL LA ZHE S AF N
HORE R HORE B RAT AN (As v HF5T K W], DDMP
R BRPUEA ], FERSN AT PR AT,
5-HMF HAPath., soss mgmas s, prgalo
AR o 2 Flosisd A8 ORI IS B SRR AR A
IR 1T L% ek DDMP 1 5-HMF A 4 38 3RS
AR I B FR BRI 53, BLoE 35 SRS O oA,
[ ISf R LR 3 DXl BEORS 2B i 5 R i i
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