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Content Determination of Tetracyclic Triterpenoids as Euphol and Euphorbol in Euphorbium resinifera
and the Optimization of Extraction Technology
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Shihezi 832000, China; 2. Key Laboratory of Uyghur Medicine, Xinjiang Institute of Materia Medica, Urumgqi
830004, China)

B S At S S et e T e e e S S L S S L e A S e ot St S

149. nal interstitial fibrosis in streptozotocin induced diabetic

[19] 5k, 508, HE2 A, 4. MEBT/MEBO j )7 12 MExE @ & mice through regulating the PTEN/PI3K/Akt signaling
BT 60 G AR TROWEE[I]. B B9z 4%k , 2010, 22 pathway[J/OL]. J Diabetes Res, 2020[2021-02-03].http://
(5):346-350. doi.org/10.1155/2020/9481720.

[20] T BUE, FERCA), BRER, 55, lizarov AR E AEFORXS  [25]  BRsmdl, 40/ T° 5%, % MEBT/MEBO i id PTEN/
Wl PRI R 15t 37 14 DR T 580U 58 (D] A VL IR % 2 B o AKX 1 PN AT R T T s S A 1 B AR 5
#,2019, 41(3) 239-245. Wi [ [ PR P EE 45 2k, 2020, 40(4) - 459-464.

(211 JEECF, G, Fbt, S5 K PR PAR B PR R U [26] At B 0%k, AR OKSR , 55 B T TLR4/NF-«B i A2 1 122
Xﬁﬁ:éﬁJﬁTﬂHﬂ‘EX PTEN Kk [J]. hAe R 2 BRI LPS BU/N B MM 1 RO BLRI B E (9], e 2
2#11,2017,35(9):2218-2221. J,2020,31(9) : 1034-1039.

[22] eV, PR G, BAY 5 4-aUk-2- =T R EE [27] PVINE 0 TRAF6 K5 ) NF-«B {5 5 i 5 R
FF I i3 3k PTEN/PI3K/Akt 41l YAC-1 41 it 34 5 i PP IRET 2k 240 MO 38 BEL A0 R DG PRI S D). « KO B
AT E 2 P4z, 2014, 30(1) : 60-65. K,2018.

[23] MAJ,SUN X, WANG Y, et al. Fibroblast-derived CXCL12 [28] HUANGJ,FU J,LIU B, et al. A synthetic curcuminoid an-
regulates PTEN expression and is associated with the pro- alog, (2E, 6E)-2, 6-bis (2- (trifluoromethyl) benzylidene )
liferation and invasion of colon cancer cells via PI3K/Akt cyclohexanone, ameliorates impaired wound healing in
signaling[J]. Cell Commun Signal,2019,17(3) :481-493. streptozotocin-induced diabetic mice by increasing miR-

[24] SONGY,LIU W,TANG K, et al. Mangiferin alleviates re- 146a[J]. Molecules,2020,25(920) : 1-13.

[29] Wbunf, M 2% M. MEBO MK VSD X B drt

A FEETH < B TR CIHIRE TR L5
LA AE . WFFE T AL 25T A & . E-mail : 1106914-

616(@qq.com

#IBAFAEH AFFE DL, BRI, Wt RS 16] - 245400 )

FIMF% . E-mail : zhengyi087@163.com

- 708 -

China Pharmacy 2021 Vol. 32 No. 6

) T I TAC 7 2 B I T AR AE PR 7K S ) 5 Ml ] FPII?E@J

WA, 2020,32(3) - 162-165.
(ks H 191:2020-09-03 & [l H 41 : 2021-02-05)
(4’ - 4R A )

HEEZGS 202145 32 45 6



ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of euphol and euphorbol in Euphorbium
resinifera, and to optimize the extraction technology. METHODS: HPLC method was adopted. The determination was performed
on Agilent ZORBAX Eclipse Plus Cs column with mobile phase consisted of acetonitrile-water (90: 10, V/V) at the flow rate of 1.0
mL/min. The detection wavelength was set at 210 nm, and column temperature was 30 °C. The sample size was 10 pL. Using the
contents of euphol and euphorbol, yield of the extract as evaluation index, comprehensive score was conducted. The extraction
technology was optimized by Ly(3") orthogonal tests, with ethanol volume fraction, extraction time and solvent dosage as factors.
RESULTS: The linear ranges of euphol and euphorbol were 0.030 4-1.216 mg/mL (+»=0.999 6) and 0.01-0.4 mg/mL (+=0.999 9),
respectively. RSDs of precision, stability (24 h) and producibility tests were all lower than 2% . Average recoveries were 100.46%
(RSD=1.03% ,n=6) and 99.36% (RSD=0.91% ,n=6). The optimized technology was extracting with 40 mL 95% ethanol for 1 h.
After 3 times of validation tests showed that average content of euphol was 94.43 mg/g (RSD=0.92% ,n=3), and that of
euphorbol was 25.42 mg/g(RSD=0.98% ,n=3) ; average yield of the extract was 51.42% (RSD=1.95% ,n=3), and average
comprehensive score was 98.87(RSD=0.92% ,n=3). CONCLUSIONS: Established method is simple, accurate and reproducible,
which can be used for the quality control of E. resinifera. The optimized extraction technology is simple and stable.

KEYWORDS Euphorbium resinifera; Euphol; Euphorbol; HPLC; Content determination; Extraction technolohy optimization

KNG A KR 2 I8 K Euphorbia resinifera
Berg (B BRS04, 44 KB HERAE = 44 3k
IRz, B2 A TR ARG ES S X, K

B E TR LR 88 S5 b X A o34, SR 4R R 254
FLA R A g AT LR AT AR i R B B L B
BEAE TR, H T I RIG YT PR B TR Oy
RGP ZAMEW IR = SCHIRRAES AL,
S H A AKIRIRAE 2 808 4l R Ry R0 T
7., RIS &A w2 s, Hoh ok
R IR BN RR B R I MU =i G e
FEOEPEIS PR , HATHUMR Prae Faam e SRR

HAG, AT K g it 580, BB 9%
ZEPEAS R s T B AEE R
i (w1 7 7 AR S 7 SR O R Y Y (HAR B AR
o, HoB = BARA BT 28R 5%, [ IR A D8 A A
Gy TR AT o FE T B0, AN 5T SR R SO 035 1
(HPLC) & T Kk i v VU FR =i 25 B2y Kl s A
REIE R B k5 (R DA 2B AR RS0 B00 B IR ) 75 551
O EERE, K I R T R A R 4
B, R Lo(3) IEASIA IS R AL R BRI T2, B R
KL AR IR A SRS %

1
1.1 FEUFE

ARG T 32 BEAL AR AT Agilent 1260 Y 42 K
HPLC Y [ 48 B2 AL U TR | A shilbFeds ARl
A M S G 2% . OPENLAB CDS 2.1 (43 T.4F
uli LR (D) 4 BR /A Al Sartorius BP211 7+
T3 53 Z— 43 A KAV [ 38 2 R B 24U (b a0 A BRA
F]]1.KW-1000DC BUfE B K 50 (L8 TR LR A FR A
Fi) ) \DZF-6090 %Y EL 78 T A ( IS 2 S g i 75 A R
Z5w)) JTGL-16M 65 sl v R 25 DML CE 8 P s
MU FRATD
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12 FEHRBSKA

AW ST BT 3 2GR A R R Bk B (i
BB By A RS | #t5 PS010984, 46 i =
98.0% ) R HEEEXT HE 5 CHrsmafe B /K A6 X 2558 fr
5 20200622, 40 JF >98% , £ ARl AR % FA% g 4k
PB4 ) 55 O  H By Sy ik ali, A3 o
S3HTal, KRR A .

KEEZ5 4 (5201706001 ) T 2018 4 8 J i H 5t
SR N2 B H s 25 Y o e T RIS 5
Y E R REPHEYI Z N8 KEL E. resinifera Berg R AR
Gy PR T ETRY B, ok 40 H T, £
2 AEEHER
2.1 ABZIBEFMRHEENSENE
2.1.1 TRAXTRRE AT 5 SR ARIBOR R T |
R PR RO 3, o Y ) 2 T R R 43
3.04.1.0 mg/mL AIRA X R VAT
2.1.2 AR g BORRIE MR 2 0.1 g,
KB FRAE, BT BB, in95% £ B 40 mL, fin#i =]
TAREL3 WK, BR 1 h, BETRH 95% LB 75 % 250 mL;
KR 20 mL, Z8 T 5 N H B AR JF 2 45 2 10 mL, 28
0.45 pm FFL IR RS ), IR, AV it 5 R
2.1.3 AP RE R H A B S &, 22 0.45 pm
THAL IR REDE AT , 15 R 25 1% BRI -
214 3% 4 LA Agilent ZORBAX Eclipse Plus Cq
(150 mmx4.6 mm, 5 pm) K 4354, LLZE-7K (901 10,
VIV) MR, 3 K 1.0 mL/min, #03% K 4 210 nm,
RV A 30 °C, FFFER A 10 ul.,
2.15  REEAMRE  BCEIRIEA X RS R
A AR ZS U6 BRIV VRO B, #22.1.47 00N i A Rk
FEIRE O sROiE E . S50, BRIS A E e K el Wi 1138
AT 7000, 505 BE AR T 1.5, 45 (X BEVATROGHI 5 G
T WA L,
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Fig 1 HPLC chromatograms of mixed control, text

and blank control solution of E. resinifera

2.1.6 RMEXRRFZL FEEBUIC2. 1.1 R A X
NV 0.1.0.2.0.5.1.0.2.0.4.0 mL, 43 & T 10 mL 8,
PR 2, BV R i M T o e MR 3 43 4 0.030 4
0.060 8.0.152.,0.304,0.608 . 1.216 mg/mL F1 A ik i i
e FE 439124 0.01,0.02,0.05,0.1,0.2,0.4 mg/mL #Y 2 %:
TAFW 242,147 0 R gl S R RE I |, 10 5 1%
Bl o DA B30 S5t i MR BE (X, mg/mL ) A AL ik U THT
FY) AP AEFRIEA T LM I o 255, Kl s B o]
95 FE A Y=13 000.770 3X — 398.181 6 (+=0.999 6) ,
R P Y (8] 05 )7 Bl Y=8 534.192 9X+4.055 6 (r=
0.999 9) , F A Il s ise | R wak PseAe I Jo 5 R ) 2
TG4 0.030 4~1.216,0.01~0.4 mg/mL.

2.1.7 FEHBERE  B2.1.67 TN Rk TR Rk
Jo M B 43 914 0.152.0.05 meg/mL 194 P T AR W&
L FEC2. 147 IR A A BRI AE 6 IR, T SR T
o S5, R M | R R U4 T AR ) RSD 4331 oy
0.39% .0.57% (n="6) , F I {HAE KL AT o
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2.1.8 FEMERE  BU2..2" MRS IR BOE R, 2
BT IR TS 0.2.4.8.12.24 hiF#2.1.47 5 F (a4
SRAFHEREINE I SRR . S5 5L, ROk Tl R R
WA T FEL % RSD 43 51 4 0.39% . 1.05% (n=6) , & B fitix
ARV T IR R IR 24 h NAR e Mk KL AT o
219 FEEMRAE HBCKREIEZMHBAR, 2901 g,3:6
0y AFEIRE , F22.1.27 0T Iy ik il &l S, P
“2.1.47IUT S A RN E 0 SR T AR TR HE R
KPR T S50, R R RS-
By 93.30.24.70 mg/g, RSD 435124 1.11% . 1.59%
(n=6), RUrkELE R,
2.1.10  JmkE DRSS B S S R 25 R
K, 290.05 g, 2603, KB FRE , AT G X5 B I
1.0 mL (4% “2.1.17 30 R 5 2 i 4 R Bl s B | Rl e o
TR EE 4R 90 4.7 1.3 mg/mL FY R4 % BE S W) L 4%
“2.1.27 T A A A S T, PR 2,147 TN
A AN R, 1 SR W T AR 1 IR [T i, 4521 L
%1,
Fx1 KEZHEE AHBEAONERKRXKER
(n=6)
Tab 1 Results of recovery tests of euphol and euphor-
bol(n=6)

(Gl

RRER,  CAVERL,  MARL, WREE, MEECE,  FYMERRE, RSD,
i :
mg mg mg mg % % %

KE-RE 5030 474 470 941 99.36 100.46 1.03
50.10 4m 470 949 10149
5020 47 40 9 100.00
5020 47 40 945 10043
5030 474 40 98 10191
50.00 4m 470 940 99.57

K 50.30 128 130 257 99.23 9936 091
50.10 127 130 238 100.77
5020 128 130 257 99.23
5020 128 130 236 98.46
5030 128 130 238 100.00
50.00 127 130 255 98.46
2.1.11 FEMEEIE  BOREARZ MR R IG & A%

FRAE , #4642.1.27 BT 5 il 25 Al i i R, 4% 2.1.47
TR a3 S5 A RN A |, 10 SR W T B R He bR vl 2kt
SRRSO CPATEAE 3R, S5, K IR R KRR
()7 15 8 5 43 91k 94.03 mg/g (RSD=0.51% ,n=3) .
25.19 mg/g(RSD=0.89% ,n=3) .
2.2 HERNE

R 2 IR 2.1.27 350 R VA T 20.0 mL, BT E
Tl SRR 2L L, F 80 C/AKBZE T, T
105 CTEEEE )G, BT TRGh, 2 H 2R,
HHE % PR B T8 B, TR R iR =T
B < 12.5/2 b4 JBi E < 100%™,
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2.3 RERIZMUL
231 HERGAKV AU A E R A5 R 2
71N S SR U R AR s L AR S 4, i
B E SRR B 1R, 24 SR FR I BN 15% ~55%
I, 25 G PEA3 (LA R R Rt 3% 0 0 HH B 3 AL
TS, W2.3.2700) & I 2 O ARk
55% ~95% I , LA G VFor BT TS0 M ERIBUN E] S
0.5~1.0 hith, ZEE PP BT SR BUa] > 1.0 h
G SR a T ETHE TR . SRR 10~40 mL
I, ZRa i BT S SR A& 40~50 mL i,
LaTor ETHE TS, DI AT e S AR
$e(4) FREURHE (B) IR (C) AR R, IR
T RS B B AR bR, R Lo (3) HEAT IE
SR AT T2, IR 5K 3 2.

F2 RBEAVMRBRIZHERSKE
Tab 2 Factors and levels of ertraction technolohy of

E. resinifera

KE A, % B,h C,mL
1 55 0.5 30
2 75 10 40
3 95 15 50

2.3.2 IEsCIRAIEIT SR DR TR R
A E R A TEM AR T LR B . RAZEA AL
PEAM TR BCHE VEA T AR B, 1525 Wil 43R 100 43, Kk —
it | R R o R SR A R B R 40 % 40 %
20% , A4S 805 B4 O i i B R AE A S IR 5
CEATVEAr LR G VTS = KRR S rh R Rl s i O /R
R T B A < 40 % + R NS RE i AR A o
TR A e R AE ) 40 % + KRR FE A P R B R
I KAE*20% o DARCHR I mE Rk i o & A Ry
FRPRIIE AR BT 545 R W3 3, 5 G PF 9 Iy 2250t
G4,

2.3.3 BT ZME  mER3ATH, REERRTZE
)25 R 2R 52 i K/AMKRIR B A>B>C, e T & 0
AB,Co. HIFEATHI, N &K 4 XHRIG 45 R A B &
(P<<0.05) , 1fii [H 2 B, C XF i 56 45 3 G W 3% 52 iy (P>
0.05), ZREHIEA " SEBRIN R, e 2 BRI T2
K A:B.Cy, BIAINA 40 mL [ 95 % L FE A HREL 1 h,

234 AL TZMEIE  FRBCKENE 25 oK, 29 0.1
g NEEIRE 44 2.3.37 W N e LRI T2 5 - A T #RAE
SR HZ 2.1 117 2. 27 BT J7 VAN R Rk s e | Rk e
SRAE R, %23 27T N B H A AT . 4
A, R O BE R P 8 & & 94.43 mg/g (RSD=
0.92% ,n=3) , KELFEH) 15 K 25.42 mg/g(RSD=
0.98% ,n=3) , ¥ 1% % H 51.42% (RSD=1.95% ,
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n=3), VB L5143 4 98.87(RSD=0.92% ,n=3) , &
NIRRT 2R AT, TR 5.
R3 UXABEZKEZ ABESEMHETRAERNIE
TIRWIZITHER
Tab 3 Design and results of orthogonal tests based on
the contents of euphol and euphorbol, yield of

the extract

e % : KRR, RBE, hEEZ ??é‘
4 B C  D(EA) mg/g mglg %
| | | I | 585 688 7588 5297
2 1 2 2 2 7672 1398 7875 718
3 1 3 3 3 741 1205 7450 6571
4 2 1 2 3 92.70 %39 5875 8771
5 2 2 3 | 95.36 280 5525 8849
6 2 3 I 2 96.09 2545 s414 8944
7 3 | 3 2 96.56 I 5125 9109
8 3 2 1 3 97.11 2797 5150 9138
9 3 3 2 | 98.30 278 5240 9331
K 633 7R T3 786
4 855 8372 8410 8400
K 9199 8282 8183 8160

R 86T 6% 611 5T
F4 HURBZHEE KBESEMHERAIERNE
BENTENTER

Tab 4 Variance analysis results of comprehensive

score based on the contents of euphol and eu-

phorbol, yield of the extract

W% fiEFIA A F P
A 1470424 2 29421 <0.05
71.892 2 1438 >0.05
58432 2 1.169 >0.05
Dli3%) 49,980 2

1 Foose.y =19.00
Note: Foose.n=19.00
Fx5 REEAMEMERIZHERIEREER(n=3)
Tab 5 Results of validation tests of optimal extraction
technolohy of E. resinifera(n=3)

55 KECHmaEmye  KEEREngy  WERG  GRER
1 9.1 2515 5052 9775

2 9434 2548 5125 98.85
3 9535 25.64 5250 100.00
?ﬂ}fﬁ,mg/g 9443 2542 5142 08.87
RSD, % 092 098 1.95 092
3 itig

FE A B 5, 28 B N R B A RN R ke A
200~400 nm ¥ 70 [ N FEAT SR AMGIE T . 45 R A
L, AP AT A 210 nm AN R, AR T
Pl BOEPEARG I K 210 nm. [N, 2EH LT Cs
TRIT C SR R R 80 AT X A Wil s R R e P 4 5
B G KRIN, Cus SO RERS (B AT W P A, H bRl
HI 5 2468 22, H IO SRR 43 8 5 Il Cs (i e
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