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Optimization of Wall-breaking Technology and Determination of Metal Elements in Paeonia rockii Pollen
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Abstract
onia rockii pollen were determined before and after wall-breaking of pollen.[ Method ] According to the Box benhnken test design principle , tak-

[ Objective ] To optimize the wall-breaking technology of Paeonia rockii pollen by temperature difference, 10 metal elements in Pae-

ing thawing temperature, thawing time, liquid-material ratio as response variables, and wall-breaking rate as response values, the temperature
difference wall-breaking process of Paeonia rockii pollen was designed,and the content changes of 10 metal elements in the pollen of Paeonia
rockii pollen before and after wall-breaking were studied by inductively coupled plasma mass spectrometry (ICP-MS).[ Result ] The optimal
wall-breaking process was freezing temperature —150 °C, freezing time 24 hours, liquid-material ratio 20:1 (mL:g), thawing time 7 hours,
and thawing temperature 20 °C.Under this optimal condition, the average wall breaking rate of Paeonia rockii pollen was 92.82% ; after parallel
verification test, the temperature difference wall-breaking process of Paeonia rockii pollen was optimized, which was reasonable and feasible.
The content of Mn, Zn, Sr, Fe, K, Mg, Ca and other metal elements in the solid particles decreased after the pollen was broken by freezing,
and the content of harmful elements Pb, As, Cd was very low, which was lower than the detection limit. [ Conclusion ] This study provides a

theoretical basis for the further development and comprehensive utilization of the pollen of Paeonia rockii.

Key words
trometry (ICP-MS) ;Metal elements

LPE4 T ( Paeonia rockii ) & B E BT 24 )8 L4F A AR AR
HY, AL — A e i A4 50
TEPU AL AR B PG 20 P B L PG TR [ P P
XA P25 FE R i . SR ER P e S A £
FhE FR 2 e E R AW BR, 30 S A A KRR E R, n 8
BREAL A0 R R A LR i TAER B AL
SR T R T BT o ) W T B BELASE T A AL 8 07 1
SR, R B Lk T AR B s (AR R . R, B
SERE FIAE IR T 250 48 BEAE FHIE Ry 255 R F % HA
FEE L

ERTAE RS B BE 1 2B AR Wk ALk Bk A
A, LIRS FIRERE R YIRS R 4 R
KBS AEAS , A BER N 66.53% ~79.10% , KBRS R
FH NaOH #1 H,0, Filab BRI , (FIAMERE IR, B
LT YRR | TR IR R £ 192 1R Ak BB B e A oy, Ll
BEFRTRFN 99% . Axgh'® I3 FHMORS 5 %0 25 AEHS A7 A Ak 1

E&WHE

20 WA A RIS it %R B (2019-ZD-132) 5 H5% 4
B S A 2R R R P F A A 4 # 2420 B (ykz—2018—
2); Z M WA A# 4] kIR B (2021-RC-112) ,
EHH(1982—) , &, Hlisha A, BB R, ML, NF
PG RA R, « BEAEE, I, LA FIF,
IR P 25 2 /o R R BUR BRI AR

2022-07-01

EERT

WA H

Pollen of Paeonia rockii; Wall-breaking; Technology optimization ; Microwave digestion; Inductively coupled plasma mass spec-

TERSBRER K 100% ., A AH% T SR AT 215 B 0
TR 4 FPOTEES TORAEH BEA T BEAL B, L BE R )
B A I 31.2% il 22 1% 46.3% (1% 80.4% R G
98.6% . LI 2 AL BE ) I3 VA A AT LB AR, AT 1 D7 5B
JRAS B GERR  AER I RE R 5 A7 1) 7 i AR AR B R
AR s A 975 LA HA A 223500, SR it 5 e (4 m] RT3
KA LETTRAL BRI, S B R 5 A . e 2 48
K BETT 5 T, TSR — M S & S B PHIEAS , HLE IR AL
OIR/IN  BRE AR T AT Z AR . P, %
PTG AR Al 25 BE T , iy O 1T 8 e A P AE Ay
TR 2ERERE T 20, AR RE SR N PN R bn X 55 B4 PHAEAS £ T
BE JEIE M AT AP HE R T @ Jm & AR A, S BEA T AE
Ky BZEE R IR A B P LR o

1 ME57HE

L1 MRS SRR, 22 T DX P 4
B BT T OKA - 18 °C 599.99% 50 <, L IHd WERF I AR A R
N71599.99% AR, EIREEEERE R A R W] s Mn Zn (Pb|
Cr Cd | As PRERR R, 58 FE 2R BHE B A7 RS 1 5 e i
MR, t i all, PEERR AL THAA R

12 FEMFHESF MDF-C2IS6VAN LI Ak 4,
HAR = w] ;s BCD-237HF n] A8 KA, 95 & Haier 4E AT



168 BHOR A A

2022 &£

DW-86L.626 I IRFFEA , 7 &% Haier Z2H1;BH-2 HAH ¥
HAEE , OLYMPUS /3 H] ; AE260 J7 432 —HLFRF, Bii 1 Met-
tle Toledo /7] ;PT-10 pH i}, f [ Sartorius 2\ ) ; DF-101S £
AR IR S B BN R T 504 BRZA 7] ; Agilent
7900 U LRI A A5 B TR RS AN, 28 I BB U A PR A
) ; UltraCLAVELV {38 5 A, R 22 7K 38 A B2 /5
Milli-Q 1Q7000 j4li/K R 4% , B P EA FRAF,

1.3 RKEH*E

131 SR AL, KAt PR S A s 4
1], JEERE AR 0.5 em, 35 E—B A ARIRHLT, =40 R P
IKABER 5% LA 3k 7 S ikRAe A5 BRI FHERD o

132 ERESRMINGE . o3 RS 2 Bk BUAS 25 fil B Ab BEAE By A0
TR I A 93305, ) SO ] 4 32 P TR ARV, T B ] A R
B AE 400 5T BT R R TR, AR B REAE )
St AR EE SR 3 0k, A S S PLET, WAL T
P AN R IR 00, RT3 (. ARE A Ui E R = (1-4/B) x
100% 13 RE 3 3R A AR vh A B (1) 41 L85 B R AR
P P AT R

1.3.3  JRZEMREAMN T 2000 . FORTER) SR R HR
FERRE T 2R CERBEAT FHE R — IR i —m IR R —
O IGIR TR RELERY ) S T4, 40 1.3.27 5 Pk
AEARHRE R SR P PR 2 R o, TR g e e B 120

1.3.4  BARZEIRE, DIERESONFR bR, RIS A Rk 48
TRURIRIE JRORHEG ¥ VRIS TR fif R e TR] A TR %ot 4 B
FHERHERE R 5200

1.3.5  ma i peAkiRas . AR 2R A R A, DAVRORH
B PR AR TR e R 05 5 Ay i 7 205, 0 3 %6 Ay i) 1y AL, 1)
DesignExpert 8.0.6 #4474 [RIZE 3 7KF0 17 R b A6
FYRE 125 100 R 2 5K LR 1,

1.3.6 KB FHER T &R TR IE

1.3.6.1  HE A R 5 o BUERFE R T 60 °C T4 4 h,
By 0.3 g, K %5 FR e, B T ik T i BE v, i 65% fi TR
3.0 mL &K 1.0 mL, #2236 2 BT T A . AR B T
A G TALIREE RS 2 50 mL A, /4 4l K e %
T 3 K, BRI B i, LK e R B2,

FE5) AP R, A o IR A3 11X B
RES YN

F1 A EIREEERMAE
Table 1 Element and levels of RSM test

[K1 2 Element
K- VR SRR ] iR
Level Liquid-material Thawing Thawing
ratio time //h temperature //°C
-1 15:1 4 18
20:1 6 28
1 25:1 8 38

x2 HMKEBER

Table 2 Procedures of microwave digestion
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Fig.1 Microstructure of Paeonia rockii pollen before (a) and after (b) wall-breaking
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Table 5 Comparison of 10 kinds metal element content in Paeonia rockii pollen before and after wall-breaking ne/'s
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