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Abstract: Objective According to the ICH guideline, the long-term stability and accelerated stability testing for Er-Zhi-Wan (water
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using UPLC-Q-TOF/MS method. In addition, the influence factors of the preparation (packing material and sealing process) were
investigated by UPLC method. Methods The analysis was performed on an Acquity UPLC BEH Cg column (100 mm % 2.1 mm, 1.7
um) with the mixture of acetonitrile-water-formic acid as mobile phase, the flow rate was 0.2 mL/min and MS scanning mode was
positive and negative. According to the ICH guideline, the 18 months long-term stability [(25 + 2) C, relative humidity (RH) of (60 +
5)%], accelerated stability testing [(40 + 2) ‘C, RH of (75 £ 5)%], and influence factors of preparation (packing material and sealing
process) for Er-Zhi-Wan (water honey pills) have been carried out by the UPLC method. Results A total of 20 chemical compounds
(salidroside, wedelolactone, 10-hydroxyoleoside dimethyl ester, oleoside-11 methyl ester, loganic acid, echinacoside, nuezhengslaside,
oleuropein acid, verbascoside/isoverbascoside, nuezhenoside, specnuezhenide, ligustroflavone, isomer of specnuezhenide,
safghanoside F, isonuezhenide, nuezhenidic acid, oleuropein, nuezhenoside-G13, oleonuezhenide, and 3-O-cis-p-coumaroyltormentic
acid) were identified in the qualitative study. The content of these compounds was measured by the established quantitative and
semi-quantitative research methods. In long-term stability testing, the 20 compounds were all remained stable. However, in the
accelerated testing, the content of 11 chemical compounds (10-hydroxyoleoside dimethyl eser, echinacoside, nuezhengslaside,
oleuropein acid, verbascoside, nuezhenide, specnuezhenide, ligustroflavone, nuezhenidic acid, nuezhenoside-G13, and
oleonuezhenide) decreased obviously. Taking soda-lime glass as the packaging material, the stability of Er-Zhi-Wan (water honey
pills) was improved than the commercial package under the same sealing conditions. The airtightness of the packaging materials
played a significant part on the pill’s stability under different sealing conditions. Conclusion The study offers the scientific and
technical support for the quality control and the clinical safety of the preparation in Chinese materia medica.

Key words: Er-Zhi-Wan; water honey pills; UPLC-Q/TOF-MS; long-term stability; accelerated stability; packaging material;
salidroside; wedelolactone; 10-hydroxyoleoside dimethyl ester; oleoside-11 methyl ester; loganic acid; echinacoside, nuezhengslaside;
oleuropein acid; verbascoside/isoverbascoside; nuezhenoside; specnuezhenide; ligustroflavone; isomer of specnuezhenide;

safghanoside F; isonuezhenide; nuezhenidic acid; oleuropein, nuezhenoside-G13; oleonuezhenide; 3-O-cis-p-coumaroyltormentic acid
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Fig.1 UV chromatogram of multiple components qualitative research of Er-Zhi-Wan by UPLC-Q-TOF/MS
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Fig.2 MS of multiple components qualitative research of Er-Zhi-Wan by UPLC-Q-TOF/MS, chromatogram of positive mode

of Er-Zhi-Wan (primary MS positive)
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Table 1 MS analysis of chemical components in Er-Zhi-Wan (water honey pills)
&5 /min ﬁj\¥%f¥m% TR (ml2) ﬁijﬁ EW
[M—H] (m/z) X 10
1 458 34511 [M—H+ 121.07 [M—H—Glc—H,0]" 2.3 dsKRFH
HCOOH]
2 5.14 313.23 167.05 [M—H—128—H,0] (NEEHITIR G, # 0.3 WA AR
B B 3B s, C M BB FHITER)
3 5.45 433.09 209.04 [M—H—Glc—2CH;0—], 165.05[M—H— 1.2 10-F2 AT = H
Gle—2CH;0—CO0,]”
4 573 404.10 165.05 [M—H—Glc—CH;0—CO0,], 210.00[ M—H— 1.0 ABEHFE-11 Fg
Gle—CH;0—]"
5 6.52 377.14 181.07 [M—H—Glc—H,0], 161.04 [ M—H—Glc— -0.5 SRR
2H,0]”
6 7.53 78525 623.21 [M—H—Glc] L1 s+
7 836 387.12 165.05 [M—H—Glc—CH;—CO,]", 139.07 [M—H— 0.5 Lyt y
Gle—CO,—COJ”
8  8.86 569.15 123.04 [M—H—Glec—407]" (FeHE B3 548 — 30 3L2K 1.4 HME S H R
CBEAE AR IR RN )
9 946 623.19 461.16 [M—H—Glc]” 1.3 BEEH/ wBEAT
10 9.96 685.23 299.11 [M—H—Glc—233]" (B85 205 R ), 04 ZLyiiy
179.05 [Glc]”
11 10.18 685.23 299.11 [M—H—Glc—224] (Fek ki 54 J5 i g i 2 2.5 FElouiiy
&9, 179.05 [Gle]
12 10.85 723.50 677.11 [M—H—COOH] ", 515.08 M—H—COOH—  -2.5 ligustroflavone
Gle]”
13 1125 731.24 [M—H+  299.11 [M—H—Glc—224] (B&f kL 5 i ik i 152k 0.4 F it Ffk
HCOOH] &)
14 11.33 836.59 [M—H-+ 62524 [M—H—Glc—CH,0H]" -14 [I&ETTHHF
HCOOH]
15 11.64 685.23 223.06 [M—H—299—Glc]” (BREEWTIT 5 45 1 40T 04 Ry
LI R AT Gle)
16 12.14 949.67 [ A+ 421.15 [M—H—CH;0] -1.0 LR
HCOOH]
17 12.64 539.17 223.06 (FeBt Wiz, Fretmzd)s sy, 0.2 HIHEEEF
507.13 [M—H—CH;0]"
18 13.62 111735 685.24 [M—H—2Glc—C0,—2CH;0]" 0.3 Zyiff-Gl3
19 13.77 1071.354 299.11 (P9 1 B BT 22 5 Ry o TA) 8 20 D 20 50 R ) 1.7 HEE
20 14.40 633.40 587.32 [M—H—COOH]” 0.6 3-O-Niz-X) -7 & BE &2 e SR

S, LUW IS RRIRE (X0 SR () 374k
PERDE, £38] 4 A rBlE R MR GO
FIZEVEE 73 70 0 LT Y=16 920 X+27 649,
r=0.999 9, ZVEVuM 6.3~328.0 pg/mL; 405 K1F

Y=19 154 X+120 000, r=0.999 4, £Vt 6.4~
332.5 pg/mL; LUiH Y=23 805 X—6 429.2, r=
0.999 9, £V 4.4~231.5 pg/mL; M
Y=17 602 X—26 321, r=0.999 6, V75 4.3~
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Fig. 3 UPLC of mixed reference solution (A) and

Er-Zhi-Wan (water honey pills) sample (B)

246.5 pg/mL.
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IR S s, dERE e, TR 4 A
A BPF- 3T A 3 102.7% 99.6% 93.5%-
94.8%, RSD 7350 1.4%. 2.6%. 1.9%. 2.1%.
2.6.6 ML ZEAERENE W3R
IKBEFHIFIRE i, REREEL 2 43, KIE “2.47 TR 7
VR, R B IR T I RORI6S R
SRR DS | Ve AN R 7 RN R T g
], R AR AR, DARRYRE M Zeik vt SRR Lo vy
LR WUTH . MO P s o £, &5
FIr9924 10,583, 0.802. 0.538. 0.429 mg/g.

TR R L U AR R A A R e
Ko SFRESE BT, B B AR 16
ANy, R, MBIk, %
L5 5 bR E B A I Lot kAT e J it
B R ARR R B 21T,

2.7 ZEHKRERFIFIREEAR
270 CEABFHIPEGE RS B hEE

SERT AR L, DL ICH S5 E MR S s )
Q1A F1 Q1B MO JURE 24 Al S RS PR FT 1 22
SROGHEN], 0 3 K E I 1oy 52 K R e 1
F AT A 5 7 A R AR AR A T A T BRI R
FTo A OW A I — &2 R 3 it (JB34001095.
JB34001067. JB34001026), fHi#EHREF [(25+
2) C, MIXHEEE (RH) (60+5) %] HCE 18 4
Hy o3 TEA HHREE 1 k. it 2 i e vk
SETET, o3BT 8 ey RS e PRI SIS TR) 4 T o
AR o

R2 ZEAFFP 16 MRS HEETENELER
Table 2 Quantitative determination of content of 16 chemical components in Er-Zhi-Wan by semi-quantitative research
5 HaEH X TR (ngmg ) | 165 HaEY G J 235U/ (ngrmg )
2 A e 4.446 12 ligustroflavone 0.189
3 10-FdEARREMIE — W 6.612 13 R ity e ik 1.239
4 KRBMIE-11 TS 0.579 14 MEFTHEF 0.540
5 DEFm® 0.816 15 Sicuir 0.129
6 MRHH 0.417 16 Ly 0.582
7 UTEH 0.289 18 Lyiff-G13 1.802
8 MMEHR 0.353 19 HIEW 0.663
9 BET/ RS 0.254 20 3-O-MX-%f-F T 2B S R 0.173
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FEARRFFRE o

=3

272 ARMASIFE AR AR R e
WEFE LR B, WA AR =2 A 3 #t
(JB34001027. JB34001056. JB34001045), LAtlits
A2 B PRV YR A [ (40+£2)°C, RH(75+5)% ]
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6+ 12 ANHEDHNEEE, X EHEKFE BT 2 %5
EMEE RN, A 3 AL 20 A 11 AR
53 BRI ) ) S A Ty PRI, e DA SR 2 AL
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Table 3 Quantitative comparison on chemical components content in Er-Zhi-Wan in long-term and accelerated stability testing

0 AN IRl i

18 AN YRR E PERFE it i i 3 4L

12 A~ IR e PR it i 3 4

WEY) N )

80 (ugmg ) DP/% RSD/% DP/% RSD/%
AR PN e 0.802 1.8 1.3 — —
UG P 15 4.446 3.5 25 — —
10-J2FEA BB AT — F 6.612 32 23 16.37 12.6
ARBRHF-11 H g 0.579 2.7 1.9 — —
LT IR 0.816 0.3 0.2 — —
FARSGH 0.417 0.9 0.6 65.78 69.3
T 0.289 4.1 2.9 12.78 9.7
GG R ER 0.353 23 1.0 63.89 66.4
BT BET 0.254 0.4 0.3 7.99 5.9
EIRED 0.538 0.7 0.5 16.62 12.8
R i 10.583 25 1.8 13.81 10.5
ligustroflavone 0.189 3.2 2.3 21.23 16.8
ST A 1.239 3.3 2.3 — —
FIEd T T &HF 0.540 1.6 1.1 — —
LT 0.129 2.1 1.5 — —
LUTIR 0.582 1.9 1.4 9.89 74
o v 0.429 1.1 0.8 — —
L JTH-G13 1.802 1.8 1.3 12.16 9.2
T IR 0.663 0.6 0.4 19.89 15.6
3-O-Mi -3 - O 2 S R 0.173 3.7 2.7 — —

2.7.3 QAR AR ALBRRGE TR R
ZAAREVEDTFTES R o FOTR A R
BEVE 2 AT R AT RN 25 A R B A
AUEMERZE . WU PR I BB B B ke % 5 S
BT ANTT LD — S e, femde
AR, I O i DA T2 B Ry (AR s AT
BB, i R T B A AR — B

o2 MRS 3 AR (JB34001041 .
JB340010243. JB34001069) 43 il & T 1H w40 w 4f
i [(40%+2) C, RH (75%5) %1, 34T Ik
W50 2T &A H RS IEURE, X 3R i
AT Z e te. s, mE4EGRTW, 17
AR B 24T T B S B e b 9 AN
BRI /N T e
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Table 4 Comparison on two Kinds of packaging materials
for stability of Er-Zhi-Wan

12 A A JRAEERE R 12 AN BB e R
) S R R TR L
DP/%  RSD/%  DP/% RSD/%
VP S IRES 65.78 69.3 45.44 41.6
G GERES 63.89 66.4 39.65 349
MRS HER  63.89 66.4 39.65 349
B 7.99 59 6.15 45
LT 16.62 12.8 15.12 11.6
LRGeS 13.81 10.5 12.16 9.2
ligustroside ~ 21.23 16.8 20.68 16.3
R 9.89 74 6.89 5.0
T IHE 19.89 15.6 13.88 10.5

274 BN BRI E s R
WitB 3 ANk (JB34001037. JB340010239 .
JB34001068) 147 250 A T B 2k (Il 4k 24 H 2 gD
e A B F A R 1) A MR S T
IRIEIRAR P [(40£2) °C, RH (75+5) %], 434
FHAH AR IEFE, S Emfeaniiesy
I BB A RS & B AT LG, B IE R
AT IR B R W B AR T DA,
RS ARER, TCIRTE LA T e R f A
ds RN, 33 9 AN R R A I
TR T HAESE B . B vitrah il 8 4~k
GYTE R A B By A e rp L R PR R P 34 v T
ZA 17 2 15 A L

x5 EHEGWM_EAHSBREMEZN
Table 5 Effect of sealing situation on stability of Er-Zhi-Wan

ERORSIS S o G € AR Y0 =

&Y DP/% DP/%

#HA i 11 B i
VP S IRES 65.78 89.70 45.44 92.54
G GERES 63.89 74.69 39.65 77.62
RO H R 63.89 2694 39.65 77.62
B 7.99 18.75 6.15 24.67
LT 16.62 27.82 15.12 20.81
LRGeS 13.81 28.34 12.16 32.11
ligustroside 21.23 32.68 20.68 45.67
LR 9.89 2182 6.89 23.83
T IR 19.89 3045 13.88 45.66
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