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Table 1 The name and origin of “suspected Taisui”

FEdh 4 417 B3
2 - g S frr T
o MG._TS W;g#m%?ﬁﬂﬂﬁ%mﬁﬁﬁ
U ey . LN_TS LT #HMiTduEd S 74
)RS YC_TS  TEMHIH
Bepi ek % 7ANT4I4 SX_TSO  BEPE A fE L # bk B
BRPERSNTBHL SX_TSI PR EZ T HEEKEH

SX_TSO SX_TSO SX_TS| SX_TSI

B BRvGoRS RSN T R B R ETTR T (2) M (b) RIS (0)~(e) BEPERX "ML 11 B T 1
BEEl; (f)~(h) BRPER %/ A AR 2R 7 S BOBE IR (i) BRpG R% YJT R 4 AR ]

Figure 1 Appearance, Scanning Electron Microscopy (SEM) and carbon—nitrogen elemental analysis of Shaanxi “Taisui” (a) Side view; (b)
bottom view; (¢)—(e) SEM of SX_TSO; (f) —(h) SEM of SX_TSI; (i) elemental analysis chart of shaanxi “Taisui”
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Figure 2 The chemical composition analysis diagram of “Taisui”

. (a) Constitutional formula; (b) Gel permeation chromatography (GPC)
curve; (c) '"H-NMR of polyvinyl alcohol(D,0); (d) 'H-NMR contrast diagram of suspected “Taisui”

and duplicated suspected “Taisui”

(de-DMSO); (e) FIRT contrast diagram of suspected “Taisui” and polyvinyl alcohol

1201



4 % b #& 2018F5FH ¥63% 13

PR tAE B B R 2 BE L) S B B SRR AR, K
—Be ), SR R A, R SR AL A, R
IR HE 1 <R % R E 28— B0 X HEHl PRI <R % ke
an A —ZAE S G A, S Il <R % BE A ) — B (E
2). “RETEEMY)— R IZEH A, NHRAEG, ATREs
R OB TR AW A G, T 35, W
By e b iy —se i, RN RIE L A G BTG
CE (T (K R 50 S E N (P B uie 2 27 N V)8 AN L R
PAK A g8 75 1%, WA B2 L B A KB A Rl R %
BEIY. X TR RERI N R 2R AR B, Bl 55 2R
CARBER R A O, BITER R B i T, AR Ik

EWERA R B, W T 2R e AR BB R
K, WEIBARN ] TR MU Ok B, LT3 AT B
AR TR, a0 Al BRaE L b K FDKH
BEiE . MR TR, A RbORRE . WECTRE ., #H TR
MR TR . b3 A PR M I6T OB 45200 AE ik se TR vh, 18
T SR FH Al 25 0 SR B R b 3 — BB [R] L, {31) 20 S il By 32
I e w4 EZ i = e 811 E=Te 2 R S ) (2
NARER M Z —, BA TG, JF B REB A s Mot
GO R PERE, P 72 P2 B e 72 A
R OMBET KRB, KA IR R, el —
S LB 5 AL TR R E A 2R R SRR AT REAE

MIERS, 22, AR Y So i AT 2 B 22 R,

7 BUC R RE DAL

TR BRRUCH) k30 1, AT B 8, WA B RA
KB

A 2 B I BRI BT LA K 2 B ol
OB IRTE, A SO SRR % I B — 2 R

AR R " BEANY) AT AAAE? W RACSCIRE B, B kR
HEAZ B SOk
1 Zhang D, Pei X. Xuanshi Zhi Peixing Legend (in Chinese). Shanghai: Shanghai Classics Publishing House, 2012. 35 [5K i, M. &%

A A, [ LIS AL, 2012, 35)

2 Shi Z W. Chinese 100 Classic Novels in Classical Chinese-Guangyi Ji (in Chinese). Beijing: Beijing Publishing House, 2000.
2169-2170 [ AP3C. APESCH /ML E #EH T R, dbat: JEatHpiAE, 2000. 2169-2170]

3 Liu C H. Youyangzazu correction and word explanation (in Chinese). Beijing: Peking University Press, 2014. 248 [X| 135, 7 BH 24 0 &
IE: AFIER. dnt: JLntsr i, 2014. 248]

4 Fang T. The Classic of Mountains and Seas (in Chinese). Beijing: Zhonghua Book Company, 2009: 182 [/ #F, i, 1L, Jbit:
Hh4E43J, 2009. 182]

5 LiSZ. LiuHR, Liu S Y, check. New Checking and Annotating Compendium of Materia Medica (in Chinese). Beijing: Huaxia Publish-
ing House, 2013. 1911 [ZEIFE:. XUMan, XUk, #E. HsEARRHNE. Jeat: =M, 2013, 1911]

6 Ge H. Zhao Y L, note. Within the Chapter Baopuzi (in Chinese). Zhengzhou: Zhongzhou Ancient Books Publishing House, 2016.
225[%5 k. WX EFS, VERE. AT IR BN oM EE I R, 2016. 225]

7 Huang J X, Dong Z L. The study on “the unidentified biological object” (UBO)—The experimental observation of the unusual huge slime
molds compound object (in Chinese). J Northwest Univ, 1993, (5): 53-57, 100 [ #:87, #IREE. SCT AR 4 Wik (1 L 607 58— 45 K
BABH RS RSB, PHAL R A2 4R, 1993, (5): 53-57, 100]

8 Dai L. Assessment of myxomycete and fungal diversity of the “myxomycete complex” (in Chinese). Master Thesis. Xi’an: Northwest
University, 2007 [H. <RIBS & B8 L ZREERIPIE RS, B2 AR 30, P2 YL R7E, 2007]

9 Wang X. Preliminary research on bacterial diversity and inhibition function of “large myxomycete-like complex” (in Chinese). Master
Thesis. Xi’an: Northwest University, 2007 [Ffik. “ KAV R &2 G 041 8 2 B0 AN R T ER1 B DR o8, Wi -220ie 5. v bk
2%, 2007]

10 Lin J, Xiong X H, Ge X, et al. Isolation and identification of microbial strains in two different Taisui samples (in Chinese). Lett Bio-
technol, 2013, (6): 825-827 [#kill, f&IIAE, Bk, 55. 2 FORZ A& T RUEY I EASEE. EYHAREIN, 2013, (6): 825-827]

11 Bai T T. Biological characteristic and determination of partial genome for “Taisui” (in Chinese). Master Thesis. Shenyang: Liaoning
University, 2011 [ 855, <K 25 09 A ) 22 Pk S o0 BE DA 20 2 R 5. A2 638 3¢, TEFA: 1877 K%, 2011]

12 Zhu Y T, Bai T T, Jiang Q S, et al. Biological components of “Taisui” (in Chinese). J Microbiol, 2011, 31: 1-5 R, HEE, £k
52, AECCRBEYIEA MR, MY AR, 2011, 31: 1-5]

13 Zheng K'Y, Dong Z L. Preliminary study of the unknown objects of “Taisui” (in Chinese). J Northwest Univ (Nat Sci Ed), 2010, 40:
1012-1016 DBFHIT, FEICBE. AUIYRRS " IPEII R, PR 2R (A ARHERR), 2010, 40: 1012-1016]

14

1202

Wang C Y, Wang S Q. Study of archaea community structure on different forms of Taisui (in Chinese). Biotechnology, 2017, (3):
276-281 [EHVL, . =MARIEE RS Bra b g marss. AR, 2017, (3): 276-281]



15

16

17

18

19

20

21

22

23

Wang C J, Wang S Q. Analysis of bacterial diversity and community structure from three Taisui based on high-throughput sequencing
(in Chinese). Hubei Agric Sci, 2017, 56: 2543-2547 [TLRATT., Tt yd. 3T v & 07 5 R St = Fh K 25 FE 5 A0 B 4L AL 09 44 9t
R, 2017, 56: 2543-2547)

Wang C J. Analysis of bacterial diversity by 16S rDNA clone library from Taisui sample (in Chinese). J Microbiol, 2017, 37: 95-99 [+
HITL. 165 rDNA FERESCRTT 80T R % FE i Al T 9 Z R, BB ~R 20K, 2017, 37: 95-99]

Han X W, Zhang X B, Yan Y P, et al. Analysis of bacterial diversity of the Yellow River Taisui by 16S rRNA gene sequencing (in Chi-
nese). Microbiol China, 2018, doi: 10.13344/j.microbiol.china. 170406 [ B4R, 3K/Nk, ™ E, 4. 16S rRNA 8 5 FE 07 %20 br
K S T 0 2R, (e )28 4, 2018, doi: 10.13344/j.microbiol.china.170406]

Redfield A C. The biological control of chemical factors in the environment. Am Sci, 1958, 46: 205-221

Zhang X, Guo X, Yang S, et al. Double-network hydrogel with high mechanical strength prepared from two biocompatible polymers,
China. J Appl Polymer Sci, 2009, 112: 3063-3070

Ge J L. Development and prospect of chemical grouting techniques (in Chinese). Chin J Rock Mech Engineer, 2006, 25(z2):
3384-3392 [BRR. MR BARM LR RE. HA 155 TR%R, 2006, 25(22): 3384-3392]

Zhang Y R, Luo Y C, Mai G Z. Study of PVA as a chemical grouting material—The cross-linking reaction of PVA under ordinary tem-
perature and its gel’s water proofing (in Chinese). J Yangtze River Sci Res Institute, 1986, 3: 79-87 [iK1A %, B, FiHvi. BLME
B (PV AL A TE S A BRI S ——PV A 18 I S 18 S 1 FILEE JRE (A A i K k. A VIR BE B 4l 1986, 3: 79-87]

Ma Z, Pang H, Yang Y L, et al. Review on chemical grouting materials research (in Chinese). Guangzhou Chem, 2014, 39: 9-13 [S#r,
PER, Bote, . AR AR BT S R Sk, TN AL, 2014, 39: 9-13]

Cheng Z Q, Zhang X Y, Kong F S. Research on mechanism and improving low temperature performance of semi flexible pavement ma-
terial by use of PVA (in Chinese). ] Wuhan Univ Technol, 2016, 38: 44-49 [{{i5%, sKkIEME, FLZK. PVA X2 320 B mm ph R IR 2
e RPLHAT 5. sRICHE TR 2% 2447, 2016, 38: 44-49]

1203



4 % b #& 2018F5FH ¥63% 13

Summary for “ ‘K2 H4 2 EH

Reflections on the comparison of ““Taisui” in ancient and
modern times
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In ancient China, “Taisui” was considered mysterious and known to have magical healing effects. In recent years,
“Taisui” has be re-discovered, and the media was competing to report it. Many scholars have carried out extensive re-
search on “Taisui” to elaborate and enrich knowledge about its biological characteristics. However, detailed information
about the species is ambiguous. At present, products marketed as “Taisui” are increasing, and the comprehensive method
which determine the species information of “Taisui” is lacking. Here, we intended to provide scientific ideas and meth-
ods for the research on “Taisui” through comparison of “Taisui” in ancient and modern times. First, we carried out a lit-
erature survey on “Taisui” using ancient books. Second, in combination with modern research, we studied materials sus-
pected to be “Taisui” by means of microscopy and principal component analysis. Finally, we put forward our own views
on the problems associated with identification of “Taisui” of ancient and modern times. Ancient “Taisui” had meat-like
characteristics; however, the modern suspected “Taisui” we collected requires further research. The characteristics of
ancient “Taisui” recorded in ancient books are different from those of modern suspected “Taisui”. We found a large
number of irregular pore structures, which were acellular, by using scanning electron microscope. The carbon content
was 51.6%—52.51%, and the nitrogen content was 0.14%—0.21%. The carbon-nitrogen ratio was between 367.3097 and
255.8487. This ratio, however, is not appropriate to sustain biological life activities. Based on '"H-NMR and “C-NMR,
the ratio of H: C was 16: 8, and based on NMR, “Taisui” is mainly composed of polyvinyl alcohol. The number-average
molecular weight (Mw) was 63381-90610, and the weight-average molecular weight (Mn) was 36944-54932 based on
gel-permeation chromatography. These data suggest that modern suspected “Taisui” was a high-molecular- weight pol-
ymer. Infrared spectra and thermal analysis confirmed that modern suspected “Taisui” contained polyvinyl alcohol. We
carried out simulation experiments to produce modern suspected “Taisui” by using frozen polyvinyl alcohol solution.
The existence of modern suspected “Taisui” may be related to modern industrialization, which should be dealt in a scien-
tific manner.

Taisui, Bencao, origin, microscopy, chemical analysis

doi: 10.1360/N972018-00190
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