RGPS 000 S I R vk e S S z= T A
BARE L EER, EVE N A PU8, FEE(EFERAEYEL %K, M 510515)

FEHES R283.3 XHEFRERS A XEHS  1001-0408(2021)24-2994-07
DOI  10.6039/j.issn.1001-0408.2021.24.09

B E B BT BT RAEN AN T Tk, SRR AR T L . F ik o AR R BER-RLER ok A R B -BLBA ok
M EFHAEF S 40 AT, 28 KA B BB ik R B -BRER ik e 3, 5- = A0 K A B (DNS) skl 2 34 b 3E RABGI A% . AT
) o b SPAME AR IR 9 AR B s T JRAE B AR, B E R 1) R e ) Y B RORAE T AL S A e B A
LHWERANE S48 LRAE BHEES T, &R BB RN S48 B RN FT 2 AR 6 4078 B 39 25 0.006 6~0.033
mg/mL(R*=0.999 9) , 4% % & 42 % £ (90 min) , & S X349 RSD 531 F 3% 2% , T 35 A W F 531 4 99.75% (RSD =
0.48% ,n=06) .103.40% (RSD=1.25% ,n="06) ; 3By -FLER 7% FTAT % 45 ZEJR AR F 2 R JE 69 22 78 B 3 2 0.002 5~0.025 mg/mL
(R*=0.999 2) , # % B A8 (90 min) . & F M9 RSD 45 T 5% 6% , -F ¥ An A w5 45 2 112.80% (RSD=2.36% ,n=
6).99.20% (RSD=3.47% ,n="06) ; DNS ik B & 5 ¥ Aa 0 Fy 2 A 69 22 M58 B 4 0.01~0.18 mg/mL(R*=0.999 9) , #5 % B A8 %
(90 min) . & £ X4 RSD 3 AT 2%, P ¥ mAE i & 4 96.95% (RSD=1.19% ,n=6) . HMH W RKBRA L L A miE T
20% J9iE 2 h A H T he 3RIGIERBATFEMBE RSB T S48 ERME EHETHEEHRSDHADT3%(n=3), 1A FHF %
W RN RN RS E AN 16.3% 11.2% 274% A BB A T S48 B R BAE-FHEZ 57 A 34% .61.0% .
64.4% . kAT S M AT N E A B BB R A, SRR AE S E N EVADNS R AR E B AR T SN AENET
e, i JR A Ae B 6 2 W R IE m,

KR M SRR S ENE B A T LM

Comparison of Determination Methods of Saccharides in Polygonatum cyrtonema and Optimization of Its
Wine-steaming Technology

PAN Dongmei, CAI Weishan, LIANG Yeting, SHEN Ying, SHI Zheming, YI Yankui (School of Traditional
Chinese Medicine, Southern Medical University, Guangzhou 510515, China)

ABSTRACT OBJECTIVE: To compare the methods for the content determination of polysaccharide and reducing sugar in
Polygonatum cyrtonema, and to optimize the wine-steaming technology of P. cyrtonema. METHODS: The contents of
polysaccharide in P. cyrtonema were determined by anthrone-sulfuric acid method and phenol-sulfuric acid method. The contents of
reducing sugar in P. cyrtonema were determined by anthrone-sulfuric acid method, phenol-sulfuric acid method and 3,
5-dinitrosalicylic acid (DNS) method, respectively. Taking appearance and property scores of processed products, the contents of
polysaccharide, reducing sugar and total sugar as indicators, the amount of alcohol added, steaming time and moistening time as
factors, the wine-steaming technology of P cyrtonema was optimized by Latin square design. The contents of polysaccharide,
reducing sugar and total sugar were compared before and after steaming. RESULTS: The linear ranges of polysaccharide and
reducing sugar obtained by anthrone-sulfuric acid method were both 0.006 6-0.033 mg/mL (R°=0.999 9). RSDs of precision,
stability (90 min) and reproducibility tests were all lower than 3% and 2%, respectively. Average recoveries were 99.75% (RSD=
0.48% , n=6) and 103.40% (RSD=1.25% , n=6), respectively. The linear ranges of polysaccharide and reducing sugar obtained
by phenol-sulfuric acid method were both 0.002 5-0.025 mg/mL (R*=0.999 2). RSDs of precision, stability (90 min) and
reproducibility tests were all lower than 5% and 6% , respectively. Average recoveries were 112.80% (RSD=2.36% ,n=6) and
99.20% (RSD=3.47% , n=6). The linear range of reducing sugar obtained by DNS method was 0.01-0.18 mg/mL(R*=0.999 9).
RSDs of precision, stability (90 min) and reproducibility tests were all lower than 2% . Average recoveries was 96.95% (RSD=
1.19% ,n="6). The optimal wine-steaming technology of P. cyrtonema included the amount of alcohol added of 20% , moistening
time of 2 h and steaming time of 7 h. RSDs of average contents of polysaccharide, reducing sugar and total sugar in wine-steamed
products were all lower than 3% in 3 times of validation tests (n=3). The average contents of polysaccharide, reducing sugar and
total sugar in 4 batches of P. cyrtonema were 16.3% , 11.2% and 27.4% ; those of 4 batches of wine-steamed products were 3.4% ,
61.0% and 64.4% , respectively. CONCLUSIONS: The anthrone-

sulfuric acid method is the best for the determination of poly-
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are increased significantly.
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Tab 1 Source information of 4 batches of P. cyrtonema
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Fig 1 UV absorption spectra of anthrone-sulfuric acid
method (polysaccharide)
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Fig 2 UV absorption spectra of phenol-sulfuric acid
method (polysaccharide)
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(1) BT -BR ARV - 43 BIKE % R 2,117 30 it ik
J& oA 0.33 mg/mL 1) 7 45 4 4T B8 559 0.2.,.0.4 0.6 ,0.8
1.0 mL, #“2.1.3(1) "3 R ik s , i F S8 40-0] L5y
FECEETT T 625 nm A< A0 WG RE o LA 26 4 I i
e (o, mg/mL) MR AR R WOGIE () AR R AT 4k
PEEE . 2553 BN, Z 00 EE D7 Ry y=37.363 6x—
0.025 8(R*=0.999 9) , & W] Z2 WH A5 Jo7 e Vi i () 25
FEl>4 0.006 6~0.033 mg/mL.

(2) AR B -BRER YL - 4 HIAE % R 2,117 30T B it ik
J& 4 0.125 mg/mL 1) i %5 4 X B85 0.2.0.4, 0.8,
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HR-TT WA ECEEH T 490 nm P AR E R GEE L LA
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FREATLRAE 1) 25 R R, Z 0 [R5 fE R y=
41.298x—9.000x10°(R*=0.999 2) , 7 B Z2 W46 I Jot 1
WP R MV Bl 4 0.002 5~0.025 mg/mL.
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2,127 W0 Bl 20 s s i (S5 S3) L, 1%
“2.1.37 T PR o B S SR -] WA
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RPN, - R TS G EE Y RSD 2 2.60% (n=6)
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2.1.7 e ting
2,127 W0 Bl 20 s W (S5 S3) L, 1%
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TR RE ST, ZR B -BR R oM 0.125 mg/mlL B4 2 B Xt
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6) ; R I-B R VA A A [T 107.50% ~121.50% ,~F-
PIRE %A 112.80% (RSD=2.36% ,n=6) .
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Fig 3 UV absorption spectra of anthrone-sulfuric acid
method (reducing sugar)

(2) AR B -BR IR A - U 2.1.27 T HOR I S At it
VW (G5 S3) , 3L 6 00y, HARRATE L2 25 2R CRIBUH 2 X
RSP []2.1.3(2) "3, 25 R LI 4.

(3)DNS ¥ : 43 HIAE B LI 2.1.27 U 2OHS 8 J5 %
PR TR (445 S3)3.5 mL, “2. 1173 R Jf it e oA 1
myg/mL 4 5 % Bl Xk Bt A9 0.1,0.2,0.3,0.6,0.9, 1.2,
1.5, 1.8 mL, /il /K 2 4 mL, 73 51 K& % Jin A DNS ¥ ¥ (H
DNS 0.65 g, /K% )5, in A 2 mol/L &0 4A Ak 4l ¥ W
2.5 mL, N =% 4.5 g, B K& %45 2 100 mL, B3 )5
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Fig 2 UV absorption spectra of phenol-sulfuric acid
method (reducing sugar)
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Fig5 UV absorption spectrum of DNS method (reducing

sugar)

2.2.2 LRMEXRFRFEL

(1) R - R 1 < A e 2 AR A “2.1.4(1) "I

(2) M- R « A R 2 R W] “2.1.4(2) "I

(3)DNS 2 : BU“2.1.17 5 Jii £ & 5 4 1 mg/mL [
2 T B A 0.1.,0.2.0.3.,0.6.,0.9.1.2 1.5, 1.8 mL,
F42.2.1(3) "I F ik B a5 8- 0T WL
T 520 nm P A E WOERE o DL TSR (x,
mg/mL) AR AR WO RE (y) AR bR EA T A R
FEIL IR B JERE ) R SRy y=12.370 3x—0.120 2
(R*=0.999 9) , & BH A b o I Jo 12 e (R R A Y T
0.01~0.18 mg/mL.
2.2.3 NEHEEAR

BLU2.1.27 50T BORE R IR A S AR (G5 S3) , 4%
“2.2.17H0F 3R kA BB S Ah-1T LAt
FE 43501 F 625,490 . 520 nm K Ab 3% SE 5 6 YK
BE o S5 ORI - % B2 vk BT A% W % BE Y RSD N
1.35% (n=6) , KM -fi R 12 15 I OGEE Y RSD 4 0.39 %
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(n=6) ,DNS LRI RSD 4 0.99% (n=6)
224 HEEMHRAR

BOERS A083 (45 $3)0.05 g, 3%“2.1.27 W R Jr ik
ORI IO S VA, AL 18 0y, #62.2.17 T 3 Fp
D7 BB A (AN T 4% 6 03 i L 5 224011 DL
SEEEH 43 5T 625,490 .520 nm AL E W OGRE . 45
RN, B - B R TE TS S 5 RSD M 1.75% (n=6) ,
- TR L T A3 5 BB RSD 24 5.01% (n=6) , DNS &
JIf & w I RSD K 1.43% (n=6) .
225 FuE kRt

HR“2.1.27 350 N BORG I8 SOl i i W (S5 S3) , 3
“2.2.17IF 3RO A, AR E I R CE 0,10,
20.30.60.90 min 543511 625,490 .520 nm I K A0
WeGRE . 25 IR, B -6 R 1 A5 OB E () RSD
0.33% (n=06) , KM -Bi FR VL I A KOG EE i RSD 24 0.77 %
(n=6) ,DNS LR IOEE A RSD 24 0.65% (n=6)
2.2.6  JNFE ENCRIALS

JBCEL M B Y RS 400k (i % S3)0.05 g, #%2.1.27
T 5 2 i 28 VORGSR A W . H0.2 mL, 3L 6
B3 or IR I 2. 1.1 30T BTk B2 4 0.33 mg/mL Y
R BE AR VA TR 0.4 mL CEURR-AR AR VS ) o B Bl 4%
) BRI O S A W 0.1 mL, 3 6 4y, 43 Sk %5
A 2117 IR i Mk B A 0.125 mg/mlL 7 25 BT IR
VAR 0.4 mL CRB-BRERTE ) o B A il £ 1Y B I8
BEHEA A 3.5 mL, 2L 6 7, 20 A& A 2. L1730
Jr i BE A 1 mg/mL 4 4G BT R VK 0.3 mL(DNS
) o U221 HUF 3y k4 A )5 , {8 22 4h-7T
U436 BE 45 3 625,490 . 520 nm I K 40 I 22 12 56
BEFETFREINAE R G55 R, R - R 1 A A 2]
%k 97.00% ~108.30% , -4 e [EIS% Ry 103.40%
(RSD=1.25% , n="6) 5 7K W} - it BR 1 A9 0 4[] 0% Ay
95.00% ~109.50% , -2 IiAE [k % 4 99.20% (RSD=
3.47% ,n="06) ; DNS LRI R 95.009% ~99.30% ,
SEFHIRE [ETIAC% 7 96.95% (RSD=1.19% ,n=6) ,
2.2.7 RGN RO F Y i g

S22 2" WU R R RS A A HEFORS IR
L #2127 300N T vk 4 i £ HORS 20 38 I AL i
o VARV, R PR AT - T Y 0 v 2 W 1 B i R
DNS 75 e Horb i s i 1, I E 3 SO O i - Sk
T =2 A
2.3 T HEITRUEBNERIZ
2.3.1 HERHKFE

DLEORE Z2 00 R RO RS i AR B4 (A1
SRR PE A3 A (3 S T P4 2 A, HARifEE L 2
2) MFaR, LONNE & (LAZ5A S i | o i) (2K
FiF ] PR s (i) (2 i B PR A DG I 3R, HoR I 2 R
HRES) MR, R 5500 T s ML SR s 78
T WRHEZE LR T it R 5K k3.,
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SR U IR R IR £5 SNUERITA ST LR IR LR

T2 EBRINHERITED FRE Tab 5 Results of inter subject effect tests for indica-
Tab 2 Scoring criteria for appearance and properties tors as appearance and property scores
of P. cyrtonema bili] kS PR AlE )y F P
[T P SMAERRIES i 10.800 4 2.700 1350 0308
B A RAERRERRE ROR PO EREERRE, LI GER OO [ﬂﬁﬁ?“} e S
PITaR . N 78 il I B . . i A
ROk 30 DRE B IEE S ORE T RS BB A o A E[
B30 THUMEREND S i 1.140 4 0285 1717 0211
e e . Fe 0677 4 0169 1019 0.436
®3 ERERTIZHT TRITHERSKE laf) 0350 4 0.087 0527 0.718
Tab 3 Factors and levels of Latin square design for UL S 73540 4 18385 0815 0507
wine-steaming technology of P. cyrtonema 'E“ﬂw %172 ! o3 0430 0784
R ZE ] 276.144 4 69.036 3285 0.049
0 % AR b EWAE nE BSl6 4 B39 0 04T
‘ : 3 ! ) MR om0 4 25 0% 082
0 b ¢ A B E HHEE 28394 4 0981 3657 0036
10 C B E A D = N
x6 ZEFIFENERKELER
2 A D B E C
30 E A C D B Tab 6 Results of back tests for steaming time
0 B £ D ¢ A FHMELL AEHOMUBREA TR MR TR SHAE EEEAR AR
1:A B.C.D.EZHIZeRZ& 0l 6,7.8.,9.10 h 6 5 73.400 0 2676 4780 57456
Note: A, B, C, D and E represent steaming time of 6, 7, 8, 9 and T 3 75800 75800 3010 62300 65310
10 h respectively § 5 75.400 75.400 2850 58380 61230
9 5 0 76.600 2708 63380 66088
eI A e =l Ty M1 AR PA 54
F4 ERBFRTZHIWENTRSER 10 5 75.800 75.800 2808 63060 65868
Tab 4 Latin square test design and results of wine- P 0.081 0556 0.698 0073 0088
steaming technology of P. cyrtonema R7T MBENERKRER
P T, R, BSOS, ZEESE, EREEE, SESE Tab 7 Results of back tests for the amount of alcohol
g h h ) % % %
added
I 0 | 9 76 24 633 6.7 : : _
2 O 2 8 75 32 592 624 hﬂmiv % /l\%:@: &Hﬂ’&%ﬂz% z%gﬁ Eﬁﬁﬁﬁ lE\ﬁﬁi
3 0 3 6 % 25 590 615 0 5 75,800 2876 62.060 64.936
s 0 ' 7 7 35 658 63 10 5 75.200 2454 59.660 62.114
5 0 5 10 % 29 630 659 2 5 76,000 2912 62460 65.372
6 1 | % 25 61 656 30 5 74.200 3.09 57760 60.850
7 10 ) 7 % 3 577 600 40 5 75,800 2720 59.960 62,680
8 0 3 0 % 28 579 607 P 0317 0.163 0512 0511
9 10 4 6 7 25 531 556 x£S WEENERERISER
o 0 : J o - 63 83 Tab 8 Results of back tests for moistening time
il 2 1 6 76 23 627 650 : A
0 2 ) 9 8 10 670 700 ELiR I AMREC MERITY  BHERE BERSE  BEAR
13 2 3 7 % 39 506 635 1 5 75.600 2644 62.160 64.804
14 2 s 10 % 27 6538 685 2 5 75.000 2814 60.260 63.074
15 2 5 8 i 26 572 508 3 5 75.800 3072 58.400 61472
16 30 | 10 % 13 505 68 4 5 75.800 289 60.340 63.232
17 30 ) 6 7 33 83 516 5 5 74.800 2630 60.740 63.370
18 30 3 8 " 13 351 584 P 0.794 0461 0.698 0.754
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Tab 9 Comparison of the contents of polysaccharide,
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and its wine-steamed products(n=3)
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