Hans Journal of Medicinal Chemistry Z5#1{L%%, 2025, 13(3), 258-265 Hans X
Published Online August 2025 in Hans. https://www.hanspub.org/journal/hjmce
https://doi.org/10.12677/himce.2025.133027

DNSERRE R IR ELEAFIEEE
SHESETHK

SFM, K AF, WNE LYY

Y BRI R AR i O BB AR L B2 R A B s Ll AR S 24 T AR GO R RE R 1 A R P AR L S
=, R BE

SR IRRE LT L ER AR, LR BE

55 BRI R AR L i O BE MR R T I S AR SRR, IR RE

Weks H . 20254F4 290 FAHEM: 20254F5H12H; &AAHI: 202548 H20H

H E

HE: #i13,5-“HEKHR(DNS) AR AR LERAERRNLBNHZEH RS HEESETL. Fik:
RN ENE S FAR2.0 mL, BB (6 mol/L) 2.0 mLIEAIJ590°C/KB/KM#10 min, N3
F RSB 5 B S SN (6 mol/L)FHIZKRE G, AHEERFZ210 mLA R RBR; BEE
AR AE W 2.0 mL, FIIDNSIAF1.0mL, 90°C/KBEE10min, AHGFUEHRICE. £H: 23K
WK R FGRRE., FR¥EEE, DNSEHERILBRZHSESRER. WHE, TER, BBREE.
2 RIVERERI R -HZRHSTERETR, XA HRABAHZHESETAAK.

XA
3,5-ZHHEKBR, BN, HREHE, SRR

Changes of Polysaccharide Content during
Nine-Steaming and Nine-Processing of
Polygonatum sibiricum on Mount Tai

by DNS Method

Shanshan Bao?*, Qian Zhang?, Fulei Liu®3#

Taishan Academy of Medical Sciences and Shandong Provincial Key Medical and Health Laboratory of
Microenvironment Response Biomedical Materials, The Affiliated Tai’an City Central Hospital of Qingdao
University, Tai’an Shandong

AR

HEIEE .

XES|IF: I, sk, XIE 2. DNS VR R ILER LR LB R 2 PEE B R)). Z59102%, 2025, 13(3): 258-265.
DOI: 10.12677/hjmce.2025.133027


https://www.hanspub.org/journal/hjmce
https://doi.org/10.12677/hjmce.2025.133027
https://doi.org/10.12677/hjmce.2025.133027
https://www.hanspub.org/

3 55

2Pharmaceutical Department, The Affiliated Tai’an City Central Hospital of Qingdao University, Tai’an
Shandong

3Tumor Precise Intervention and Translational Medicine Laboratory, The Affiliated Tai’an City Central Hospital
of Qingdao University, Tai’an Shandong

Received: Apr. 29", 2025; accepted: May 12", 2025; published: Aug. 20%", 2025

Abstract

Objective: A 3,5-dinitrosalicylic acid (DNS) colorimetric method was established to explore the
changes of polysaccharide content in raw Polygonatum sibiricum and processed Polygonatum sibi-
ricum in Mount Tai. Methods: Accurately measure 2.0 mL of Polygonatum polysaccharide solution,
add 2.0 mL of hydrochloric acid solution (6 mol/L) and shake it evenly, then hydrolyze it in a 90°C
water bath for 10 min, add 3 drops of methyl red reagent and shake it evenly, then neutralize it with
sodium hydroxide solution (6 mol/L) to light yellow, and after cooling, fix the volume to 10 mL to ob-
tain a test solution; accurately measure 2.0 mL of test solution, add 1.0 mL of DNS reagent, develop
color in 90°C water bath for 10 min, and then measure absorbance after cooling. Results: Through the
exploration of detection wavelength and conditions and methodological investigation, DNS method
for the determination of polysaccharide content of Polygonatum sibiricum in Mount Tai is accurate,
reliable, repeatable and the solution is stable. Conclusion: The content of polysaccharide in crude
Polygonatum sibiricum from Mount Tai to two-steaming and two-processing decreased rapidly, and
there was little change from two-steaming and two-processing to nine-steaming and nine-pro-
cessing.
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EIERER S B E T EA A, e, ks, WERE A BE - BiRRE. Kl - Wk
%+ DNS %, ' DNS SEBHH TR Kl . AREE 2525 I8 [0 . o Bl B Bl ) & el , 205 R
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2. 8
2.1, {88

GZX-9140MBE % e #as A48 (i RS A BRA D) SMFOL BY B HL (TS5 IF /R A3 R
A#l); MEL04 B i RKF(METTLER TOLEDO); HH-4 B4 AR i 7K i B (4 ke 17 A BRA S 0T 92 ) RE-
2000A i i 25 R A R ST i AR W& A TR A A 2 AL {¥ (Scientific Industries); Varioskan LUX £
Ihfie i FLAR AR (ThermoFisher Scientific).

2.2. AR5

BEFEAS (R LRI KB TR A RAT]); DE)-TKEE RS : 2230816004, FrEfl, JbmZR
FRPHEARAR); SEMBES: 20200224, Frfrall, RET KR ERFARAR): HEREHS:
20210207, rtraf, EZGERMLFRFIAERA ) oK OEEHS: 20240102). 3,5- ~fEF/K R
20230312). KEy(#lb5: 20230412). Jo/AKWAREREN(HES: 20230803). A FREFAN(HLS: 20230412). H
B (S 20231008)# 43 Hr 4, KiETTHLEAL R FE R A

3. Bk
3.1. RRECH

DNS 7: FREl AR 92.5 g N 1000 mL Bedfi, B 250 mL #AZlifbK %, FrE DNS
3.15 g =HL 2 mol/L E R ANV 131 mL M ENE A FREF AW+, TN KR 2.5 g FAIEGREREN 2.5
g PRV, AEN, Faifb K E 2R 2 500 mL R 25 s 5 9]

D(+)- oK B AR IR : K5 B PRI D(+)-Jo 7K 3 & B FrvfE il 0.0165 g & 25 mL &, Inafifk
KR, TR, BAESH.

3.2. £\ BHEREEH mblE

AR REREFSORBAUR, BRiUEY), DIBURTN 55°C THRA T4 12 ho
PIRE: BRREERSIUR, Yeidledy, VIBUGTBONZ A, FR/KZ&H] 6 h, BUHIIKJETON 55°C 1 1§4H
TR 120 15 27 PR B R HREAS RIZEH] 2 2 9 IKINFATHE[10].

33 WIEZFERAHE

PR (P EZG80) (2020 SFERR)—F A ISR A SRS s S TR SR B VAR I RS 2 HE 6], IR 4E e
2 25 mL 2 5 BN A5 R 2 HEA TR .
3.4. WK KHE

DNS 753 5 38 JEE S B R A R B 2= R K, HIEHEITE 400~700 nm [9] [11]-[13]. HRERILKHb AT
LAY VRS K% 75 . DNS R F5EMm, ABFF6T DNS 00 58 T6G 22 0 ) s A i K AT i ik, 7E
400~700 nm ¥ K76 Fl 6t 4lidb Kk + DNS R77 . D(+)-T5 K 8 & BlEbR e A + DNS RFF) . ks 2 hi it
WA + DNS R B 5 373 4, &R0 1 nm id OB EEE, 2l 1.
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Figure 1. Spectral scan of 400~700 nm band
[Z] 1. 400~700 nm 3 E& i E

& 1 AT AI7E 400~480 nm Y [ N = 25 6k ph 2R OG FE AR e A B B 7E —ifd; 630~700 nm YiE
WG FEIRAR, JLFREL T2, 480~630 nm 2 [8) = 260G B GE R H AN E A . 24K 540 nm B,
gfifk7k +DNS WK BB T2, UiHAZKF DNS SR & 1 TP/, WMok 540 nm {E R
WK,

35 WNEHEE

35.1. KEREERTAAAE

s o B HUR] — SORS 2 BBV 2.0 mL 6 13 3] 10 mL HZEZIFERE ., 43 BkE S A SR BR¥A W 0.5, 1.0,
1.5, 2.0, 25, 3.0mL, JBAE /KB KM 10 min, HGEA M2 =E G RN 3 M EaRT, BAEH
INEEAL R P A i 0, gl KFiBEE 10 mL, BAIE AR 2R ILR A F S Bt
BUMIA 2.0 mL, FEE I DNS 5] 2.0 mL, #EAEBAB KR E 10 min, REAH R =R ER
B (L5 200 ul T 540 nm S KAME OGRS, 2dlfZinld 2(a). EHERIEHRAE 0.5 2 2.0 mL A
W FE BRI IO, B A ER RV B IO BB ACRN AR, BRI, KRN ER R A EE IR 2.0 mL.

3.5.2. JKfERtIE)

Hi 2 B MU m] — SRS 2 BV 2.0 mL 6 17, FEEIMA SRRV 2.0 mL 4357k fi# 2.5, 5.0, 7.5, 10,
12.5, 15min, HAhZFER “3.5.17 , S fENEBOCEE WL 2(b), KMERELE 2.5~7.5 min BFIROL BEZ #
TH&E, 7.5~15 min 2 (A4 BENMEAZE A K, 10 min BUOGEE e m, %35 10 min {E 8 SR ER K il A .

3.5.3. KIRERE

2 B A — SRS 2 M 2.0 mL 6 43, 4% & 50, 60, 70, 80, 90, 100°C/KiA/Kf#E 10 min, F
fl 2 F] “3.5.17, A5 RO RE W 2(c), ZK AR LM 50°C F1] 90°C W ' FEIZ ¥ 14 Ok, 90°C £ 100°C
TR, DRI K AR FE 1 90°C .

3.5.4. DNS iR E

A 2 A — B 2 M 2.0 mL 6 £, 3 kS % i\ DNS 71 0.5, 1.0, 1.5, 2.0, 3.0, 4.0mL,
Hh bR “3.5.17 , S EEBOEEE A 2(d), DNS RN 0.5 Al 1.0 mL B I FE & s, N 1.0
mL B fe i, Bl TS N KO R T R, DNS R A =ik 1.0 mL.
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3.5.5. RaRtE

K2 R HUA —FRS Z P8V 2.0 mL 6 1, 4r AlFEE/KiB R 2.5, 5, 7.5, 10, 125, 15 min, FHAh
AR “35.17 , BOJEIEROCEWE 2(e), AR AIE 5min 2 5O T, 10 min A1 15 min
IR B A — 30, AT RE AR A 5 25 18 B B B (]I % 10 miin.

356 BEEE

Fi 2 B A — B 2 B 2.0 mL 6 43, 4»Jil#E 50°C, 60°C, 70°C, 80°C, 90°C, 100°C /Kif . fh
10 min, HAh &R “3.5.17, SOJEMEBOCEE 2(f). 800 M 50°C~80°CIHOLAEZ#HT T, 80°C.
90°C. 100°C WG 2 i/, 90°CHYmr, #Wudke 90°CHE R i J& .
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Figure 2. Detection condition. (a) Dosage of hydrochloric acid solution during hydrolysis; (b) Hydrolysis
time; (c) Hydrolysis temperature; (d) Dosage of DNS reagent; (e) Color development time; (f) Color de-

Velopment temperature
E 2. #MEH. () KEEREESRRAE; (b) KEERTE; (c) KEEEE; (d)DNSIKFIAE; ()
S antE; ) E&EE

36. FEFEE

3.6.1. #riERhZLLH)
G SR EY D(+)-JE /K A A AR E S VAR 0.2, 0.4, 0.6, 0.8, 1.2, 2.0 mL, 4% E 10 mL &, fn
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Ak Z 2.0mL, FEAIENS R YR EIREEEW. LL 2.0 mL 4ifb K AE2S 3L SR N DNS %7 1.0
mL, #&5), HN 90°C/K¥E R 10 min, HUHEAMOKBAH, HERER, 2RISR 200 pL 7F
540 nm AL EROGRE,  DUR EIRE(C, mg*mLY) iiAbbs . WROGBE(A) WAL AR 2l btk it 2k 1<) 3, 75
B 5FE A = 3.5902C — 0.1473, R? = 0.9998 (n = 6), F M D(+)-TC/K # % B i 5k FE £ 0.0608~0.6080
mg*mL i Bl N 5 WO FE A R R R A .
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Figure 3. D(+)-anhydrous glucose standard curve

[# 3. D(+)- Tk BB EIR R

3.6.2. BEE
FH RO HE V7 0.6 mL 1 VE LAV, TR 6 ¥k, BRIR 200 uL 7E 540 nm AL E G EE, SR
3 D(+)- LK E & HES R, 1H5H RSD A 0.74% (n = 6), KUK HE R I

3.6.3. ImEEEIWER

K5 AR FE A 1.15 mg*mLt {05 2 HE VAR 18.0 mL, IS ZFR 2 1 D(+)-TC/K i % b 23.8
mg, FE5), FEHEEIEM 2.0mL6 4, 2> HIE 10mL BEZERE T, 18R MR 41k B0 5l e
WS, THEIERE 2SR, [FICRTE 98.09%~101.49%, RSD A 1.28% (n = 6).

364 ESM

FEBHRE 60°C TR0 H 2 RS 4IH 20 0.25 g 6 1, TR “3.37 {975 1kl £ kS 22 WA,
SR RSN RN O, TR 2 RS R, SR EM 2PN E SN 26.94 mg, RSD A 2.36%
(n=6).

3.6.5. AREEM

BE L B A2 R G S (R TR, 42 BIFE 0, 10, 20, 40, 60, 80, 100, 120 min HHEHL 200 pL
7E 540 nm ALIEOGREE, HHEER S8, RSD N 0.21% (n=8), 45 R EWIEAE 2h NWEEE.
37. ZWEENE

KRB BORS B JUZE U S ) B 2 MA R 2.0 mL, K525 N\ SRR 2.0 mL YR 2, 90°C/KIB/K
fit 10 min, JREHAEI 2 =0 E RN 3 IR AR S, WA EAAR R A 2T, ERE 10mL
RE], R MIEW 2.0 mL, BL 2.0 mL 4ifb /KM= A, A% DNS X35 1.0 mL, #Z5]J570
A 90C/KE M 10 min, MIEA IS ZIRENEROCE, HEEEZHEE R, 26 gkl 4,
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Figure 4. Variation curve of polysaccharide content of Polygonatum from 0 to 9 times of steaming
4.0~9 REH BB S EIET L

4. R 5T

TR M B A TR S B T, CATHBLENR SRS BRNAR. RS
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