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Analysis of Flavonoids Chemical Components in Waste Material during Industrialization of Pueraria
thomsonii Resources

ZENG Huiting', CHEN Chao', CHU Huailiang’, ZHU Shaogqing’, YUAN Yuanjian', WANG Xiaoqing', ZHANG
Jianhua®, YU Jinbao', LI Jing' (1. Jiangxi Provincial Institute of TCM, Nanchang 330046, China; 2. Jiangxi
Province Institute of Green and Ecological Pueraria, Jiangxi Shangrao 334000, China; 3. Jiangsu Collaborative
Innovation Center of TCM Resource Industrialization Process, Nanjing University of Chinese Medicine, Nanjing
210023, China)

ABSTRACT OBIJECTIVE: To study the composition and contents of flavonoids chemical components in waste material during
industrialization of Pueraria thomsonii resources, and to provide reference for comprehensive development and reasonable
utilization of the variety. METHODS: Using “No. 2 Gange” of P. thomsonii from Jiangxi as objects, UPLC-Q-TOF-MS and HPLC
method were adopted to detect the components and contents of flavonoids in the root (with or without cortex), cortex, flower,
fibrous root, stem, head and dregs (with or without cortex) of P. thomsonii as well as dry matter of industrial wastewater (with or
without cortex) after precipitation of pueraria powder. RESULTS: The linearity, precision, repeatability, stability and recovery of
the established method for content determination of 7 flavonoids (puerarin, daidzin, iridoxine-7-O-xylose glucoside, genistin,
iridin, daidzein and kakkalide) were all in line with the requirements. Totally 12 kinds of flavonoids were identified, among which
the flavonoids in the root, cortex, stem, fibrous root, head and dregs of P. thomsonii as well as dry matter of industrial wastewater
were the same, mainly were puerarin, daidzin, genistein, daidzein and malonyl-daidzein. The flower of P. thomsonii mainly
included iridoxine-7-O-xylose glucoside, genistin, iridin, kakkalide, 6" -O-xylosyldaidzein, but the components as puerarin,
daidzin and its aglycone were not be detected. The content of puerarin in the head of P. thomsonii was the highest (5.765% ). The
contents of puerarin in root and dregs of P. thomsonii as well as dry matter of industrial waste-water in samples with cortex were all
higher than in corresponding peeled sample. CONCLUSIONS: The waste material from the industrialization of P thomsonii
resources contains a lot of flavonoids with rich species and high content, and can be used as an important raw material for
obtaining flavonoids such as puerarin.

KEYWORDS  Pueraria thomsonii; Waste material; Flavonoids; UPLC-Q-TOF-MS; HPLC; Structure identification; Content

determination
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2.3.1 UPLC-Q-TOF-MSi{I& &t (1) @ikt i
H: & Waters ACQUITY UPLC BEH C (100 mm x 2.1
mm, 1.7 pm) ; SR 0.1% R K IERK (A)-2E(B),
BB EE VR (0~2 min, 3% B—10%B; 2~ 10 min, 10%B—
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T A5 A« FLIE 2 8 AU (BST) 5 4948 Jr =Xk BSTT \EST #5%
X BAE R 3.0 KV HESLHLH Ry 30 Vi 2 0 oy
3.0 Vi B IR R 120 °C 5 WA R BE Sk 400 °C 5
FLA T 50 L/ WA Ui & 900 Li/h il i A8 0
20~50 eV, BFREE N 1 V; BT a5 b (m/z)
100~1 000 ; %54 R4 Jr XA A Centroid.

2.3.2 HPLCi5 &1 i+ >/ Diamonsil Cis (250
mmx4.6 mm,5 um) ; G A A 0.1 % BERR /KR (A) -2
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80% A; 10~14 min, 80% A—70% A ; 14~20 min, 70%
A—68% A; 20~28 min, 68% A—40% A; 28~30 min,
40% A—85% A ; 30~31 min, 85% A) ; #1147 35 °C 3 Ik
R 1.0 mL/min; #0354 250 nm; #5410 L.
24 BENEREFER

241 AMXRLRBEZS 2170 NEE X E
n VAT, 051 A 80 % FR A o6 i 28 91 4 1k X BER WL, 4
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R T HE V8 HP A R B 1 JB VR (X, pg/mL) Ay i
ARpR TR (Y) M DAA PR AR v R 2R, SR A L w1
TR R LR MRV . B PR o v B e X BV A, FH 80%
FH SR B R, AR ERE I S, A5 R L 3l hy 32 1
10 1 EHAS A BR (LOD) Ml R (LOQ) . Z5 R B,
T ANEIN B 43 6 R O J0 R B S PR Y e e R R4, B
R EILER L,
F1 ZHREEFAE LEEERLOD.LOQ

Tab 1 Linear regression equation, linear range,

LOD and LOQ
PR L , el LoD,  LOQ,
A el g GdEEE 10D, 10Q
p.g/mL pg/mL  pg/mlL
iz Y=21458X433955 10000 147~294 011 017
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SRERT-0-KEHERT  r=17410+1101 10000 0855~170 023 032

PRAT F=34055+24.021 10000 0915~183 022 027
BRA Y=25713X+17654 10000 0.92~184 026 031
KEf Y=48217X452593 10000 13~260 028 031
et Y=18314X+10223 10000 0.86~172 021 0.8

2.4.2 FEHELEE BTN IR AN S IE T, T
“2.3.27H T A SR E SR 6 IR D SR, SR,
FARE KGH SREEE-T-O- KA P YekR
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Note: A. mixed control substances; B. P thomsonii(with cortex) ;
C. P. thomsonii dregs (with cortex) ; D. P. thomsonii stems; E. P. thom-
sonii cortex; F. P. thomsonii fibrous root; G. P. thomsonii head; H. dry
matter of waste water (with cortex) ; 1. P. thomsonii flower; 1. puerarin;
3. daidzin; 7. iridoxine-7-O-xylose glucoside; 8. genistin; 9. iridin; 13.
daidzein; 15. kakkalide

1 xR mAEERHPLC BiEE
Fig 1 HPLC chromatograms of substance control
and samples
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Fig 2 Mass spectra and structure of main flavonoids in P. thomsonii samples and related waste materials
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®2 BRHEHREMNTIEREEFYH UPLC-Q-TOF-
MS BikER L EMEELER

Tab 2 UPLC-Q-TOF-MS chromatographic peaks

and compound identification results of P.

thomsonii samples and related waste mate-

rials

B 1, m/z

5 o e T AR KA

1 381 4171166 399.1069 GO, BRE

2 438 579.0733 285.0761,477.1287 CoHaOy 6'-O- AR #H70

3 446 417.1135 2550659 CHyO;  KEHF

4 465 2850748 471266 CHO: EETRM (H LK
HE)"

5 471 5651548 4331122 CuthOu 3 -AMBREAM"

6 5.02 565.1584 433.1115,271.058 6 FRESE KA

7527 5951617 301068 1,463.1198 CHaOs BREET-0- R

8§ 546 4331092 2710556 CaHuOn YRR

9 563 463.1198 301.068 1 CH0, BT

10565 503.1162 255.0642 CHnOn - BEER T

11645 309.1223 263.1172,465.102 6,489.102 6 RIESE RALAM
12660 593.1909 299.0879 FRSE RULAD
13 703 2550643 % CHO: REFT
14 742 303.1707 285.0727,205.0058,188.070 0,465.225 1 C:HO; [l Z"

15 780 609.1748 315.0814,477.141 1 C:Ha0s BAEH
*®3 EREFEREENISEEFYHERELZERS

2=(%)
Tab 3 The contents of flavonoids in P. thomsonii sam-

ples and related waste materials ( %)
EREXT-0-

FE BiZ KEH et LMAT BEF KEHr AR
B 2880 0221 Fih 0036 KR 0034 Kk
BIR(ER) 1868 0234 Fhiih 0032 REb 0003 A
B () 0494 0.005 Kt Kb kRE 0125 Kk
Bl (%) 0357 0.002 K Rk RRH O 0095 KK
B 131013 Fh Rk kEH 0056 KK
B KR 1135 0107 0092 K 0277
% 0778 0263 Kt 0047 KK 0038 Kk
B L1167 0.114 FRih 0024 Kl 0070 K
Bk 5765 0436 Fiih 0023 REE 0031 R

BRTIBAGER) 1131 0161 Rk 0008 AR 0014 Ak
BRTIIOK(ER) 0662 0092  Efh 0005 KR 0007 Kk
H A B B AR BRI SRR S b SRR S s T e gk
Pl B PR R B 2.231% o YT, 4P RY B 1Y
FIFH F 2 AR b THRIBCE by, HLE AN 2552, B 5 AR e
JE R R K BEFE R 2 b T RIS R
T B AR B P 2T A iR L R SR IR R TR AR 2 il A
ARRRAR , DR A A S IR By ) 5 1A 7 25 Ah e b PR, 5
PR HATRA . A, B AL R 25 & [ i, B
A ARG ORI Z DA, B/ T im R BC s b, T 4
FEAHZF LA AL T TS B AR B AL R A T K
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At ARG IE X B AR Ak 2 iU SR R, AR T
O Z R T E AR A S B A By BR AR S
HhEE IS R R -T-O- AR s A BT BT
AT AT (67 -O- AR 8 G AT A, AT b &
Yits it — 2L W
25 E PR Ry B B E 2R AR S 2R L
SCES AR B RN ek R b A R v K v B A R R R
B R R I (BN AR R RS G
BT KREHIC) , W a] VAR e AR v i 2 1k 27 it
P IUHR B R BT IR o TG T 4K 20 o AL it
DL KR53 5 000 Tk 8 7 A 1 I i IR 7K v R A 2 1
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