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Determination of Morphine and Codeine in Poppy Seeds

Yumiko IWASAKI*, Setsuko TABATA™*, Kenji IDA*, Keisuke KIMURA®,
Mitsuo NAKAZATO**, Masako HIROKADO®, Akihiro IBE*and Kazuo YASUDA* **

A method for determining morphine and codeine in poppy seeds was developed using HPLC. Morphine and codeine were
extracted with 75% methanol and refined with an Oasis MCX cartridge. The LC separation was performed on the CAPCELL
PAK C18 UG120 column using 0.1 mol/L ammonium formate (pHS8.5) and acetonitrile as the mobile phase. Morphine and
codeine were confirmed by LC/MS/MS. The average recovery rates of morphine and codeine from poppy seeds were 88% and

92%, respectively, with a variation coefficient of 3% and a quantification limit of 0.5 pg/g.
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Fig. 2. Structures of Morphine and Codeine
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Fig. 1. Poppy Capsule (A) and Poppy Seeds (B)
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B : AR ERmEL e X (CHEHR) , BF U Uik
a5 (23 R &)

HEAE /L b R IEYEIRIE  HEAT Lt & A F ) — LT
fig LC500 pg/mL (E/Lb R & LT 380 pg/mL) IZHAHEL
TbOEEREFIRE L, MEAR LSO EEEKRE L
7.

U ogaT A ARV VBRa T A VAR ) —)v
\ZRME L C500 pg/mL (27 A > & LC369 pg/mL) (ZFAHS
LI b DOERERFEGEE L, EEARLZ SO EEAERK &
L.

EABHIH A 5 2 0 BOND ELUT MEGA-BE-C18 500MG (/XY 7
VEDIE AL ) —NImL, T5% AKX J—A2mLTarT 4
v a=22L, OASIS MCX(3 cc, 60 mg) (7 4 & — AL
WEAH ) —lmL, KImLTarF 4 a=r7 LT
L.

FDOMORIE - FOCHIBEHPLC, RIEERAHEM LT,
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FRED ZRkE L.
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3. EESLUVAIRES
EEEA s v~ N7 77 0 BARSERLC-1500 U — X
mHEE s v~ N7 2T NEESITER
Waters 2690 (Waters #1:#4) , BE&53HTFF : Quatllo Ultima
(MICROMASS #t#)

4. HEBBEROPR

AEHH KR 1.0 g % 50 mLELEICE Y, 5% A X/ —)b
20 mL &% T, 60 43 [ETiE S el L, 5,005 B (3,000 rpm,
104y) L7z, Z® LB 3 mL % OASISMCX 7 — kU v
DICATL, 0.1 mol/L#EEE 2 mL, A% /—/L 2 mL C¥
Bk, 28%7 E=TK-AZ 7 —/ (1:19) 2 mL THH
L, BESCE L7-. #EiE%E A % 7 —/L 2 mL T L, HPLC
FRBREIR & LTz,

5. HIEEH

1) HPLC &t

%15 2 : CAPCELL PAK C18 UG120 (5 pm, 4.6 mmi.d.
X250 mm) EAE (BF) B, BEH : 0. 1 mol/LXEET &
=7 LRI (pH8.5) (A)-TE h=1rVUL(B) (F7¥=
) A:B=82:18 = (11 min) — 44:56 — (1 min) — 10:90(7
min) — (Imin) — 82:18(8 min), ik : 1.0 mL/min, » 7
LR 0 40°C, HaHEE : 284 nm, EAR 20 pL

2) LC/MS/MS &4

HWEE—FK :EBSIV), T=X—A A2 (/z) : T/ EFR
(286,211,201) , =51 > (300,225,215) , A AL/ —
ZIBFE  130°C, T 4 Y _—T g VR 1 400C, ¥yt
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ZV—FE :3.00kV, a—2EE:60V, 2V V3 TXx
X —FE 25V, BT A CAPCELL PAK C18 MGII (3
pm, 3.0 mmi.d. X 150 mm) BAERERR, FEHH : 0. 1 mol/L
X7 E=ULA—TER=bFY L (75:25) , JiE: 0.2
mL/min, AR :2 pL, BT AHEE : 40°C

BRRUER
1. MHEAEOKREH
TohaA KOS UTX, BAEEE e, 7
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DRI FIRER X & ) —)L—K ORI EATT 25847 L
7.
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Fig. 3. Effect of Methanol-Water Ratio on Extraction
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4. ERHEHSLICKZANEBEORE

WFHDBOND ELUT MEGA-BE-C183 & ONiH & 1 F 4
L RHBHERE D & B OASTS MCXIC X B & it L 7=,

BOND ELUT MEGA-BE-C18 (ZEUEHAIK]l mLABAff L7z, 1
mol/LIEE- A &% 7 — /L (1:9) FEH TIE2 mLT100% 3% H L,
A X ) — VR CIE2 mLT80%, 4 mLT100% 23 H L7z
L2, HPLCZ v~ h 7T A TIIRME Y — 7 ORENLRT
HTHoT.

OASTS MCX (Z3UEHANR 3 mLZ A fwf L, 0.1 mol/LIEHE2 mL,
AR ) —=N2mL U LT, 28% T =T K-AZ ) —)b
(1:19) 2 mLTE/LERXDISY% N Iz, F7=, HPLC
71T LOHAITFEET DR O AR H R % S, HPLC
su< T ADENLE R, AFA AHEOKEE Y — 7 1%
FEAERDLNRNST.

5. HPLCOSEHDHREH

FE R, BT A OHPLCOSHICIE, WA T L
A A U RREEEBEEO I ER IV LTINS
1B UL, AR O A 4 U RBRIER TN S h
TND72, LOMS~OHEHAEET D LR HETHD. £
Z TLC/MS/MS T OHERE R A Z R L CHIFMEME DI X
HRBEFRSME AR L2, 7 KT T v U o
CAPCELL PAK CI18 UGI20% A\, 0.1 mol/LXEET v &=
7 AR (A) &7 b= R UL (B) OFAEDRIZ L DBE)
FHZOWTHRFIL, ELEXR, 27 A OGEED BV IR
FEERA - B=80:20% 4R L 7-.
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Fig. 4. Effect of pH of Ammonium Formate Solution in Mobile

Phase on Retention Time of Morphine and Codeine

A:B=80: 20 EIfH DpHIZ DWWV TS L= & Z A, ADpH
28.5(7 =T ARITTHE) DOFEMATE/NLE XH36. 857,
AT AP TITEEIN L, KHEE— 2 E oL B4 T
»Ho7-. (Fig. 4)
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Fig. 5. HPLC Chromatogram of Poppy Seed Extract

FAERBIO T A U OBEMIE, HERORELE L
T50~600 pg/g? i THIBIRER0. 9990 FLAT 72 BARIED R
wbhh, EERFIILE HI20.5 ug/g (SIN=10)TH 7=

6. AMNEUREER

HONUDENLER, IFA U EEGERNI L EERL
fRlEbE O, BNEIGRER & 1T - 72, 3R ARL 0 g
IZELE R, TTFA 45200 pg/gk TN LakBR L7 fG 58,
L b R OREIEIIST. 5% TCVIE2. 9% (n=7), 27 A v
DEILHRILI2. 4% TCVIF2. T% (n=T) TH -7z

7. FBEREOREH

HPLCTENL bR, 274 B SN-BE1E, s>
TIHGCC/MSZ W= BRI B4 OFETHER L2, TFAF
MIKNRLE Th otz F 2 THYEEINREDLC/MS/MS
S LI EZ A, EICHRTAZENTET.
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