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Study on the numbing substance of Polygonatum Rhizoma

based on steaming treatment
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Abstract: Objective: To discover the material substances of the
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numbing characteristics in Polygonatum Rhizoma. Methods:
Polygonati Rhizoma from eight regions were processed by the
"nine- steam-nine-bask " method, and its content changes of
saponin, polyphenol and calcium oxalate crystal at different
steaming times were determined. The degree change of numbing
was determined by the cell hemolysis test and sensory properties,
and a correlation analysis of numbing was conducted. Results:
With the increase of steaming times, the contents of polyphenol
and saponin in Polygonati Rhizoma from different regions were
while the content of

initially increased and then decreased,

calcium oxalate crystal and hemolysis rate and the sensory score
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of numbing decreased gradually. The correlation analysis results
indicated that there was a significant positive correlation (P <<
0.05) or a highly significant positive correlation (P < 0.01)
between the content of calcium oxalate crystal and the numbing
degree. SEM results showed that the structure of calcium oxalate
crystal was gradually destroyed after steaming, which coincided
with the change of numbing. Conclusion: This research proves
that calcium oxalate crystal may be the key substance for the
numbing in Polygonatum Rhizoma, which can provide a
study of the numbing elimination

scientific basis for the

technology of Polygonatum Rhizoma.

Keywords: Polygonatum Rhizoma; numbing substance;
saponin; polyphenol; calcium oxalate crystal; steaming
treatment
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Table 1 The content change of polyphenol during the steaming process of Polygonatum Rhizoma
mg/g
R S0 S1 S3 S5 S7 S9
SC-PR 1.1140.08' 3.604+0.01¢ 8.1640.064 13.2740.12¢  12.300.09" 9.64+0.17¢
GZ-PR 2.1840.33! 2.4140.33¢  11.26+0.08" 13.34+0.05*  10.0640.02¢ 8.3240.134
JX-PR 4.9340.05" 6.154-0.03¢  18.9340.05" 21.72+0.05° 9.28+0.08¢ 5.90+0.05¢
YN-PR 10.40+0.33¢  10.7640.16° 16.904+0.16¢ 22.304+0.18* 17.7640.11> 15.76+0.03¢
GX-PR 2.4240.04! 2.80+0.02¢ 6.78+0.20° 8.56+0.03% 3.95+0.04¢ 3.60+0.024
HN-PR 2.1640.04! 2.59+0.06¢ 5.2140.104 9.2540.02° 9.060.04" 7.094+0.05¢
AH-PR 3.8940.09¢ 6.62+0.05¢ 8.97+0.05" 11.76+0.02% 8.37+0.11¢ 6.17+0.08¢
HB-PR 2.6540.04f 7.974£0.06° 11.2040.06" 13.7940.09% 7.2740.02¢ 6.81+0.02¢
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AT A 0 3 A AT L 22 5 5 3 IR ZE I JE B R A AT
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Table 2 The content change of saponin during the steaming process of Polygonatum Rhizoma
g/100 g
B S0 S1 S3 S5 S7 S9

SC-PR 2.3840.02¢ 17.0140.45¢  23.4940.38* 21.20£0.20> 16.5440.29¢ 11.81+0.36¢
GZ-PR 3.7840.05" 7.8240.17¢  11.3740.26> 12.8640.21¢ 5.2740.144 4.81£0.10°
JX-PR 1.86+0.09f 3.5940.07¢  13.004£0.149  18.3040.05° 16.4040.14>  15.160.43¢
YN-PR 7.49+0.11¢ 7.9640.13¢  22.7140.36° 21.4140.41> 19.8440.14¢ 13.4540.29¢
GX-PR 1.33+0.07f 2.0840.03¢ 14.1040.14>  20.2140.41¢ 10.36+0.02¢ 9.01+0.05¢
HN-PR 6.8240.03f 7.5340.25¢ 14.284+0.17¢ 18.814+0.14* 14.77+0.33" 9.72+0.16¢
AH-PR 5.8540.11¢ 6.7140.069 12.584-0.34" 16.3540.23¢ 12.53+0.06" 9.45+0.29¢
HB-PR 1.75+0.06f 5.23+0.14¢  10.0740.12¢ 19.66+0.11* 14.98+0.11° 7.7940.23¢

T AT TR AN R R ] — 7 M A [ R i 4 5 22 S .35 (P <€0.05)
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Table 3 The content change of calcium oxalate crystal during the steaming process of Polygonatum Rhizoma
g/100 g
B S0 S1 S3 S5 S7 S9
SC-PR 0.26+0.01*  0.23£0.01>  0.2240.00*  0.1940.01¢  0.204+0.00¢¢  0.164-0.01¢
GZ-PR 0.7040.03* 0.6040.03" 0.30+0.01°¢ 0.28+0.00°¢ 0.07+0.00°¢ 0.1940.004
JX-PR 1.0140.02* 0.6340.02° 0.304+0.00¢ 0.1940.014 0.164+0.01¢ 0.1440.00¢
YN-PR 0.4640.05* 0.3740.01° 0.284+0.03¢ 0.1640.044 0.1640.004 0.0740.00¢
GX-PR 0.30+0.01" 0.32-+0.00% 0.14-+0.00°¢ 0.14+0.01°¢ 0.1340.004 0.15+0.00¢
HN-PR 0.28+0.01¢ 0.2340.02° 0.21£0.01°¢ 0.184+0.01¢ 0.10+0.00° 0.11+0.01¢
AH-PR 0.6440.01*  0.51+0.02>  0.49£0.02° 0.38+£0.00°  0.360.01¢ 0.04+0.01¢
HB-PR 0.46+0.02% 0.424+0.032 0.24+0.04" 0.12+0.01°¢ 0.13+0.00°¢ 0.0640.004

T AT A [ R A —
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I8 4 AT L, 4% 7 G ORGSR U 0 I R Y
T 5% , ZE T it A& 77 b RS PP RS2 IO 11 A 1l 3 3
BHTEAR , AT FE BT T A RAR . AR A
M HORE 28k B 3 YR U (1 PR T 4R R A I R A
A T BRI B SR ik 71,19 %0, A R IR I AT DL

75 AN R RE 4 25 5 B 3 (P <<0.05)

2.5 EZBEBRPESRKNBEITN
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Wi 55 . BORSId 58 3 AR IR o PR R JRRCE A o0 B e B
R 3% 50 2 AR L T o R B o e 3K 66.07Vo ﬁﬁﬁﬁ%%ﬁﬂ‘%ﬂﬁ
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Table 4 The hemolysis rate of the methanol extract during the steaming process of Polygonatum Rhizoma
%
B S0 S1 S3 S5 S7 S9
SC-PR 1.6740.08* 1.2240.08" 0.80-+0.04°¢ 0.5740.044 0.72+0.04°¢ 0.31+0.08¢
GZ-PR 2.36+0.10° 1.4240.13° 0.68+0.03¢ 0.36+0.109 0.294+0.03¢ 0.62+0.10°¢
JX-PR 3.7840.10¢ 2.17£0.10° 1.7540.10¢ 1.5640.07¢ 0.814+0.03¢  0.5240.07¢
YN-PR 2.014+0.21*  0.96+0.06>  0.81+0.21* 0.7240.24>¢  0.604+0.06¢  0.42+0.12¢
GX-PR 2.00+0.212 1.5240.09" 0.87+0.06° 0.5040.07¢ 0.19+0.07¢ 0.31+0.06¢
HN-PR 2.78+0.07% 2.4840.10" 1.85+0.13¢ 1.192£0.074 0.89+0.03¢ 0.76+0.03¢
AH-PR 2.60+0.03% 1.58+0.20" 1.35+0.10°¢ 1.024+0.034 0.9940.07¢ 0.37+0.04¢
HB-PR 2.40+0.31¢% 2.234+0.072 1.78£0.11" 0.90+0.14°¢ 0.80+0.04°¢ 0.4940.07¢
T AT SBR[ 2R ) — 7 R [ RE 5 4 5 25 5 i 28 (P <C0.05),
x5 HBEEHNIEARKIENESINTHL'
Table 5 The sensory score of numbing during the steaming process of Polygonatum Rhizoma
B So S1 S3 S5 S7 S9
SC-PR 5.00+0.82% 3.7040.67" 2.60+0.67¢ 1.904£0.57¢ 1.50£0.684 1.1040.57¢
GZ-PR 5.60+1.02% 3.40+0.92° 1.90+0.70%0  2.10£0.54¢ 1.40£0.49< 1.20£0.40¢
JX-PR 5.30+1.10° 3.4040.92" 2.30+0.90¢ 1.70+0.46< 1.30+£0.46< 1.40+0.49¢
YN-PR 4.60+0.92° 2.9040.94" 2.40+0.49° 1.5040.50¢ 1.2040.40¢ 0.80+0.40°¢
GX-PR 4.80+0.98¢% 3.0040.77" 2.4040.66" 1.5040.50¢ 1.3040.46¢ 1.0040.45¢
HN-PR 5.104£1.04*  2.90+0.94>  2.00+0.45°  2.00+0.77¢ 1.40£0.49¢¢  0.90£0.54¢
AH-PR 5.40+0.92% 3.5040.50" 2.20+0.75¢ 1.50£0.50¢ 1.9040.83< 1.10£0.70¢
HB-PR 4.50+0.81% 2.3040.90" 2.1040.83"  1.504£0.67>d  1,4024£0.49< 1.20£0.60¢

T RATFBEAN R 7R 7] — 77 b A [ i 4 5 22 57 . 3 (P <0.05)
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Table 6

Correlation analysis of the content of

polyphenols, saponins, calcium oxalate crystal

with hemolysis rate and sensory score of

numbing during the steaming process of SC-PR

LD Z A FRREE BIMR RER A 4
Z 1.00*
B 0.62 1.00"
HRRES  —0.77 —0.38 1.00"
WIM%E  —0.87*  —0.56 0.97**  1.00**
FRWRTS 4> —0.91°  —0.53 0.94**  0.97*% 1.00*

Toox SRR (P<T0.05); x « MM 3 (P<<0.0D),

R7T GZPREJTIBISBH. EF.ERFHESE

S5EmEMKRRBETSHEXESH

Table 7 Correlation analysis of the content of
polyphenols, saponins, calcium oxalate crystal
with hemolysis rate and sensory score of
numbing during the steaming process of GZ-PR

f8 b5 Z LEges FRRES WA KRS
Z W 1.00" *
B 0.83" 1.00*
FRES  —0.817  —0.35 1.00*
LR —0.88"  —0.55 0.93" " 1.00"~
FEEAS > —0.77 —0.39 0.93" " 0.96 " * 1.00"~

Toox HHSEME R (P<T0.05); x « MMM B (P<<0.0D),

EFRWME - ETEHNLENERREYREHAR

P B89 AT S EEORS R R R B 1 RN O vk ZE I R R,
K b 22 W A R A I AR L 5 R R AR B Y A A OR B A 6
PEECHE G DG, T AR b ROR A AT A B AR A 5O
TR S ARG (P<<0.05) B M 3 IEAH G (P <<
0.0 , RFEAEG T BT & - BB HEREH BT RS
PR TR 72 Ak i AR L o O T R A AL T A R

R9 YNPREHIBPSH . EF.ERGHAREE

53R MREEE IS OEXES

Table 9 Correlation analysis of the content of

polyphenols, saponins, calcium oxalate crystal

with hemolysis rate and sensory score of

numbing during the steaming process of YN-PR

iR E4; LSt EEREG WM RRRAF 4y
Z 1.00 " *
BT 0.89" 1.00" *
BERES  —0.74  —0.59 1.00*
WK —0.64  —0.59 0.89" 1.00" "
BEBRIS4> —0.72  —0.60 0.98**  0.96"* 1.00**

Toox SRR (P<T0.05); x « MMM B (P<<0.0D),

F®10 GXPREHNTEPESH . EF.ERFGHESE
58 M 2% F0 RR IR R E TR 4 A0 HE R AT

Table 10 Correlation  analysis of the content of
polyphenols, saponins, calcium oxalate crystal
with hemolysis rate and sensory score of numbing

during the steaming process of GX-PR

iR E4; By TEREG IR RRRAF 4y
Z 1.00 " *
BT 0.95**  1.00"*
WY —0.65  —0.83"  1.00*"
WK —0.46  —0.71 0.92**  1.00*"
BEBRIFSr —0.45  —0.67 0.83* 0.97** 1.00**

Toox MR (P<T0.05); x * HHEHEM B3 (P<<0.0D),

%8 IXPREJHTEDESEH X EREHRSE *11 HNPREHIEHSEH . EX.ZRESHREE
5RMEMKRKBEITEDHHEXESR' SEMEMKRKBREITSHEXMEST
Table 8 Correlation analysis of the content of Table 11 Correlation analysis of the content of
polyphenols, saponins, calcium oxalate crystal polyphenols, saponins, calcium oxalate crystal
with hemolysis rate and sensory score of with hemolysis rate and sensory score of numbing
numbing during the steaming process of JX-PR during the steaming process of HN-PR
LD E4) A FRAS WM RRURAH 4 iR % By RRES IR RRIRAR ST
Z b 1.00" " Z 1.00" "
B 0.61 1.00" B 0.83" 100" "
FEREE  —0.48  —0.94"7 1.00"” TR —0.81  —0.43 1.00"
Wi —0.20  —0.83"" 095" 1.00°" Wi —0.92" " —0.62 0.95**  1.00" "
FRBRAH 4> —o0.42 —0.937 % 1.007*  0.977*  1.00"~ FRERAG S —0.77  —0.55 0.90 0.90 1.00"*

Toox e (P<T0.05); * « MMM B (P<<0.0D),

Toox e FE (P<T0.05); x « MMM B (P<<0.01),
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Table 12 Correlation  analysis of the content of
polyphenols, saponins, calcium oxalate crystal
with hemolysis rate and sensory score of numbing

during the steaming process of AH-PR
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FERAS  —0.17  —0.29 1.00"
WIE  —0.50 —0.55 0.91" 1.00" "
BERTS4> —0.68  —0.74 0.81" 0.97**  1.00**
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Table 13 Correlation  analysis of the content of
polyphenols, saponins, calcium oxalate crystal
with hemolysis rate and sensory score of numbing

during the steaming process of HB-PR
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Z 1.00" *
B 0.79 1.00"
FRAS  —0.48  —0.72 1.00"
WIR  —0.36 —0.68 0.98**  1.00*"
FEBR1G4> —0.63  —0.70 0.86" 0.83" 1.00*

Toox AR (P<T0.05); x x AHSCHEM i3 (P<C0.01),
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Figure 1  The morphological changes of calcium oxalate

crystal during during the steaming process of
JX-PR under the scanning electron microscope
(2 000X)

IS JFR A 2 B8 3% I 5 24 ) 0 ) 98 o i 5% ¥ e fiR LT
B A B TE R O TR R R G B Y 4 A R 2 i F
BOEIR DT i 2 o 38 7 T 28 I B 2R A B /M IR B 2
ZEMh 3 YOG -8 AN L BORE R EG B AR A L M AR R
AURRWR R PR o3 39 5 28 A1 o I o R 4 1 o o 40 I
B SR I 2R T AEROE S W 2l 3 kR BRI Ay
RUOREAR RS (9 R R . (R0t , AT L) 8 o R A 1 O BHE
TR RRERAH OG0T . (HR L BRSO 023 52 2%, | Ak JRR R 1Y
Yy A AT RE AN B — 1 W T L T T RE R 22 B R BE
FREKBY SR SE M 25 S fE TR0 &5 20 . Rk, 30k P 2 15 A7
T A 51 A SRR R B ) 5 il A o i — 2B BT

5 2% 3Tk

[I] WANG Y J, LIU N, XUE X, et al. Purification, structural
characterization and in vivo immunoregulatory activity of a novel
polysaccharide from Polygonatum sibiricum [J]. International
Journal of Biological Macromolecules, 2020, 160(1): 688-694.

(2] Bk 5E, My e e, SR ali il 21 b 24 2 R e R 3T A B9 B 5T
BUIR 5 R (7], 1 FRE 2 R — v 2 25 B AL, 2014, 16(2):
438-441.

HUANG Y L, HE X Y, WU C J. Research status and prospects of

evaluation on characteristic of "numbness of tongue" for poisonous



&M | Vol.40, No.4

praditional Chinese medicine Rhizome Pinellia[J]. Modernization of
Traditional Chinese Medicine and Materia Medica-World Science

and Technology, 2014, 16(2): 438-441.

[3] FE SR . A BORS 10 0 804tk o e JF o6 D6k 45 384 A58 I 9F 52 (D).

R R TR, 2023: 18.

TANG M L. Study on the irritant components of raw Polygonati
Rhizoma and its detoxification and synergistic effect of processed
Polygonati Rhizoma[D]. Kunming: Kunming University of Science

and Technology, 2023: 18.

[4] HAYASHI T, ITAGAKI H, FUKUDA T, et al. Multivariate factorial

analysis of data obtained in seven in vitro test systems for
predicting eye irritancy [J]. Toxicology in Vitro, 1994, 8 (2):
215-220.

[5] 2, #BLON, sk, 45, 7 b w25 4 0P 37 3o Sl D s Bl i

A FE (3], 1 SE 5 5 R 4 24 AR, 2013, 19(4): 191-194.

[12] 5K WL, JLZ% JLiil i

EFRWME - ETEHNLENERREYREHAR

(6): 13551 361.

of i v REOR R TR B A e T T
P A AL EFE[D]. F T r“xmjc;a, 2022.

ZHANG F. Study on the formation regularity of sensory quality

and changes of main active substances of Polygonatum during

nine-steam-nine-bask processing preparation [ D ]. Nanning:

Guangxi University, 2022.

PR W, DRI g, 45, 3£ F UPLC-Q-TOF-MS/MS 4 #

HORT JUZE UM IR ) ao B Ak 2 A3 i AR AR (D). TP R ZY, 2022,

53(16): 4 948-4 957.

LIANG Z H, PAN Y J, QIU L Y, et al. Analysis on chemical

components changes of Polygonati Rhizoma in processing of nine

times steaming and nine times sunning by UPLC-Q-TOF-MS/MS

[J]. Chinese Traditional and Herbal Drugs, 2022, 53(16): 4 948-

4 957.

[14] ARz, RUAKCZE, FRie NI 2 Ll RS MO i A0 5 00 R 45 4 OB 8 &
T AR IE (3], B B [ 2, 2023, 34(4): 892-894.

LIN Y, LIU J J, XU L C. Study on the changes of morphology and

LIY, DONG Y M, MENG H, et al. Experimental study on anti-
allergic effect of extracts from seven kinds of chinese herbal
medicine[J]. Chinese Journal of Experimental Traditional, 2013, 19
(4): 191-194.

[6] LUO L, QIU Y X, GONG L M, et al. A review of Polygonatum

content of calcuim oxalate crystal before and after processing
Mount Tai Polygonatum sibiricum Red[J]. Lishizhen Medicine and
Materia Medica, 2023, 34(4): 892-894.

[15] 5% =M. JLZ& JUH X R 20RS A RO 53 1A 5
B BRI Talk K2, 2022: 17,

Mill. genus: Its taxonomy, chemical constituents, and

pharmacological effect due to processing changes[J]. Molecules, Y i B 5% [D]. 1 /K
2022, 27(15): 4 821.

[7] YAO X J, DENG Z Y, LI H Y, et al. Effect of processing cycles on WU F P. Study on the effect of nine-steam-nine-bask on the

the composition of Polygonatum cyrtonema Hua during nine- effective ingredient of Polygonatum sibiricun from Weihai[D].
Harbin: Harbin Institute of Technology, 2022: 17.

[16] Bl & ==, S, KR B RHAE W i 2 B 00 A A A 4 1) AF 5 AR
543 Hr0. thE 254K, 2006, 31C18): 1 561-1 563.

ZHONG L Y, WU H. Current researching situation of mucosal

steam-nine-bask processing[J]. Food Bioscience, 2022, 50: 102081.
8 A1 TN . 48 5 A 0 4R A Ak O U AL B 59X (D). KRR
Jb K2, 2018: 22.

CUI L X. Extraction, purification and microencapsulation of perilla
irritant components in Araceae family plants[J]. China Journal of

Chinese Materia Medica, 2006, 31(18): 1 561-1 563.

(7] BZLAL, SR, sk 240, 2. 2 B FCRE A & 0 vk 75 1 o F
FEVERETE[I]. 25, 2010, 33(6): 903-907.
YU H L, WU H, ZHANG X D, et al. Irritant stability of raphides

anthocyanins[D]. Taiyuan: North University of China, 2018: 22.

(9] S M WH, 25 /0N 2%, L /INE, 45 B 025 R S A W O T R T
AL BT E AL PEOE ST (0] Hh R A S R, 2023, 34(4):
158-167.

GUOL L, LI X L, TIAN X L, et al. Optimization of extraction
and tubers from pinellia ternate[J]. Chinese Traditional and Herbal

Drugs, 2010, 33(6): 903-907.
(18] 0 2= . 21 LAt 75 R 8 43 A o ol 7 L 38 e T £ W55 [D].
At M AU B 2R, 2007: 112.

ZHONG LY. Studies on irritant component of Pineiliae tuber and

technology of total saponins from stems and leaves of Astragalus
membranaceus by response surface methodology and their
antioxidant activity[J]. China Food Additives, 2023, 34(4): 158-167.
[10] EBLME, ARLLAL, Rk, 45, J6 i X K R A 2 M A 43 R 45 4T
i A 3 AR A A (9 T [0]. R T B 2K AR AR, 2022,
38(5): 375-381.
WANG H P, YU H L, WU H, et al. Effect of arisaematis rhizoma

the attenuation mechanism and technology of processing [D].

Nanjing: Nanjing University of Chinese Medicine, 2007: 112.

processed on the contents of lectin protein and calcium oxalate
crystal as toxic components[J]. Journal of Nanjing University of
Traditional Chinese Medicine, 2022, 38(5): 375-381.

[11] bR, x5, BAEERR, . HOR M HIT0 5 1k 2% ni oy 28 A B G
U TR IR T[], 25, 2021, 44€6): 1 355-1 361.
LIN Y, SHE L, WEI X Y, et al. Study on chemical constituents,
detoxification and synergism of Polygonati Rhizoma before and

after processing[J]. Chinese Traditional and Herbal Drugs, 2021, 44

171



