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TOM TAT: Bai béo da nghién ciru va dua ra diéu kién phan tich 8 chat chuyén héa tr JWH-018 va
JWH-073 bang phuong phap séc ky khi khéi pho sau khi dan xuét véi BSTFA + 1% TMCS. Piéu kién
phén tich GC/MS c6 khao sat d§ dédc hiéu trén nén mau mau va nudéc tiéu. PO 6n dinh cua thiét bi khdo
sat & 2 yéu té la thoi gian Iy va dién tich pic ¢6 gia tri do Iéch chuén twong déi (RSD) < 2%. Bai bao d4
khéo sét khé ndng dén xuét 8 chat chuyén héa tir JWH-018 va JWH-073 véi tac nhan dan xuét la BSTFA
+ 1% TMCS & diéu kién nhiét d6 60°C, 70°C, 80°C va thoi gian 20; 40; 60; 120 phut. Két qué khdo séat cho
théy, thoi gian duy tri phén (g 60 phut va nhiét d6 80°C cho két qua dan xuét cao nhét.
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ABSTRACT: In this article, the GC/MS program used to analyze derivatives with BSTFA+1%TMCS
of 8 metabolites of JWH-018 and JWH-073 was reported. The program was also applied to examine
selectivities of blank blood and urine samples. RSD of retention time and peak areas were less than 2%
which assured the stability of GC/MS equipment. After that, derivations of 8 metabolites of JWH-018
and JWH-073 with BSTFA + 1% TMCS were studied in several temperatures (60°C, 70°C, 80°C) during
different periods (20; 40; 60; 120 minutes). The results indicated that among these derivative conditions,
the productivities were best at 80°C in 60 minutes.

Keywords: Synthetic cannabinoid, JWH-018, JWH-073, GC/MS, derivative condition.
Chiu trach nhiém ndi dung: ThS. Bang B¢ Khanh, Email: khanh.dangduc1604@gmail.com
Ngay nhan bai: 02/8/2018; m&i phan bién khoa hoc: 15/8/2018; chap nhan dang: 10/9/2018.

1. DAT VAN DE. bang sé&c ky khi khéi phd (GC/MS) - 1a thiét bi dwoc
trang bi pho bién & cac phong thi nghiém phan tich
cta Viét Nam. Dé tdng dd nhay va phu hop voi
thiét bi GC/MS thi cac chat chuyén hoéa can dan
xuét trwde khi phan tich [1].

Can sa tdng hop la loai ma tay tbng hop phd
bién dang bi cac dbi twong tré tudi str dung bat hop
phap hién nay. Cac chat can sa téng hop co tac
dung dwoc ly giéng tetrahydrocannabmol (THC)
trong cay can sa, do gan véi thu cadm thé CB1 va o
CB2. Cac san pham thao dwoc dwoc tAm cac hop Q
chét can sa tdng hop xuét hién trén thj trudng dwdi <

cac tén gii khéc.; n?au nh;f: cd, cd My}, K2A spic:e..: C \ N\/\/'\.
C6 nhiéu loai can sa tong hgp, pho bién nhat Ia O
JWH-018 va JWH-073. Sau khi vao co thé, JWH- SWH.018

018 va JWH-073 nhanh chéng dwoc chuyén héa
va thai ra nuéc tiéu chi yéu & dang da chuyén °
héa. Cac san pham chuyén héa chinh ctia JWH-

018 va JWH-073 |a san pham hydroxyl héa carbon
& vong indole, chudi ankyl gan véi nito' va carboxyl
hoéa & chudi ankyl (hinh 1).

Phwong phap phan tich can sa tbng hop va cac
chat chuyén hoéa trong mau dich sinh hoc dang
dwoc st dung nhiéu trén thé gisi 1a sac ky 16ng Hinh 1. Cac vj tri hydroxyl hoa (e)
khéi phd. Nghién ciru trong bai bao nay thwc hien  va carboxyl hoa (=) cua JWH-018 va JWH-073.

JWH-073
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2.POI TUONG, THIET Bl VA PHUONG PHAP
NGHIEN CUU.

2.1. Péi twong, héa chat va thiét bj nghién cru:
- Péi twong nghién cwu:

+ 8 chat chuyén hoéa ctia JWH-018 va JWH-073,
gdém: JWH-018 N-4-hydroxypentyl; JWH-018 N-5-
hydroxypentyl; JWH-018 N-pentanoic acid; JWH-
018 6-hydroxyindole; JWH-073 N-3-hydroxybutyl;
JWH-073 N-4-hydroxybutyl; JWH-073 N-butanoic
acid; JWH-073 6-hydroxyindole.

+ JWH-018 dwoc dung lam chét ndi chuan.

+ MAu méau, nwéc tiéu 14y cha nguwdi tinh
nguyén khée manh, khéong st dung ma tay.

- Héa chét nghién ctru:

+ Chét chuan va noi chuan ctia hang Cayman,
gdém: JWH-018 N-4-hydroxypentyl; JWH-018 N-5-
hydroxypentyl; JWH-018 N-pentanoic acid; JWH-
018 6-hydroxyindole; JWH-073 N-3-hydroxybutyl;
JWH-073 N-4-hydroxybutyl; JWH-073 N-butanoic
acid; JWH-073 6-hydroxyindole; JWH-018 lan lwot
c6 code la 10921; 9000855; 9000856; 9000853;
10795; 9000865; 9000866; 9000863; 10900.

+ Hoéa chat khac, gobm: BSTFA + 1% TMCS
cla Sigma-Aldrich, ethylacetat (EA), acetone,
diclomethan, n-hexan cuta J.T. Barker, khi Heli,
Nito' c6 do tinh khiét 99,999%.

- Thiét bi nghién c(ru: thiét bj sic ky khi khoi
phé GC/MS-QP2020 cta Shimadzu, c6t mao
quan TG-5MS, kich thwéc 60m x 0,25 mm x 0,25
um; bé diéu nhiét ciia EYELA model MG-22.

2.2. Phwong phap nghién ctru:
2.2.1. Khao sét diéu kién phan tich GC/MS:

Tién hanh phan &ng dan xuét riéng ré méi don
chét nhu sau: l4y méi don chat ham lwong 1.600
ng trong dung méi EA, thém BSTFA + 1% TMCS,
day chat nap. Thuc hién phan ng & 70°C trong
60 phuat. Phan tich cac mau chuén da dan xuét va
JWH-018 & ché dd scan quét toan bd cac manh
phé tlr 40-550 m/z. Sau dé, lwa chon cac manh
phd d&c trung va coé tin hiéu cao dé lap phuong
phap SIM cho cac chat nghién ctru, phan tich va
so sanh vé&i nén mau blank dé dwa ra diéu kién
cudi ctia phwong phap GC/MS.

2.2.2. b6 6n dinh cua thiét bi:

Do bn dinh cla thiét bi trong 1 ngay dwoc khao
sat trén 2 mau cé ham lweng khac nhau (800 ng
va 4.000 ng) cla 8 chat phan tich da dwgc dan
xuét v&i BSTFA + 1% TMCS. Ham lwong chét noi
chuan trong ca 2 mau la 400 ng dwoc cho vao
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mau sau khi dan xuét. Thé tich cudi treéc khi bom
mau khodng 300 pl. Thuc hién phan tich 6 1an lap
lai cia mau chuédn hén hop. Gia tri théng ké do
léch chuén twong déi dwoc danh gia théng qua
yéu té thoi gian lwu twong déi va ti 1& dién tich pic
cta 8 chat phan tich v&i ndi chuan.

2.2.3. Khdo sét diéu kién dan xuét:

Quy trinh chuan bi mau hén hgp chuan thyc
hién phan (rng dan xuét nhw sau: 14y hén hop 8
chat chudn ham lwgng méi chat 1.600 ng, thém
50 ul chat dan xuéat BSTFA + 1% TMCS, tién hanh
thi nghiém & 3 nhiét dé khac nhau la 60°C; 70°C;
80°C. Méi nhiét do thi nghiém & 4 diém thoi gian
duy tri dan xuét khac nhau la 20, 40, 60, 120 phut.
Ham lwong chat noi chuidn JWH-018 trong tat ca
cac mau la 400 ng dwoc cho vao sau khi dan xuét.
Mau dung dé phan tich trén GC/MS. M&i m4u thi
nghiém thwc hién I&p lai 3 1an 14y gia tri trung binh.
S6 liéu danh gia dwa vao ti I& dién tich pic cta 8
chat da dan xuét chia cho ndi chudn JWH-018.

2.2.4. Xt ly méu blank:

- Thyc hién trén 3 mau mau blank va 3 mau
nwéc tiéu blank.

- Chiét 1dng - 16ng 5 ml mau/nuwéc tiéu 3 1an
bang dung méi ethyl acetat, méi 1an 5 ml. Gop dich
chiét lai, lam bay hoi dung méi dwéi dong khi nitor
dén thé tich 100 pl. DAn xuét voi 50 pl BSTFA + 1%
TMCS & nhiét do 70°C trong 60 phit. Mau dung dé
phan tich GC/MS.

3. KET QUA NGHIEN C(*U VA BAN LUAN.

3.1. Két qua khao sat didu kién sic ky khi
khéi phé:

Phan tich trén GC/MS cac chuin don gbém
JWH-018 va 8 chat chuyén héa sau khi dan xuét
TMS & ché d6 scan (nhw muc 2.2.1), két qua
cho thay phé full scan ctia c& 9 chét nghién ctu
déu cé manh ion m/z 127 va 155 |14 phan manh
naphthalenyl va carbonyl naphthalenyl, phu hop
v&i cac nghién ctru trén thé gidi. Vi vay, mac du
hai ion m/z nay co tin hiéu cao nhwng khéng dac
hiéu cho tirng chat. Nghién cu lwa chon manh
phd M+ (in dam) la manh d&c trung cho méi chét
dé dinh lvong.

So dd phd cho thay da sé cac chat déu co ion
m/z 284 hoac 270 hoac ca hai. Hai ion m/z nay
dwoc tao ra b&i sy bé gay butyl hoac pentyl &
chudi N-alkyl. Nhirtng chat chuyén héa hydroxy va
chuyén hoéa carboxy & chudi N-alkyl (6 chat) sé& c6
nhirng manh nay, trong khi hai chat chuyén hoa
hydroxy & vong indole khéng cé.
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Hinh 2. Phé full scan cua JWH-018-50H-TMS.

Do nhiéu chét chuyén hoa la déng phan ciia nhau nén cé cuing gia tri M+ va c6 nhixng phan manh
twong tw nhau, nén rat can phai nghién cteu dé dwa ra chuwong trinh phén tich c6 thé tach dwoc cac chat.
Nhom nghién clru tién hanh khao sat va dwa ra dieu kién phan tich sac ky khi nhw sau:

- Chuwong trinh diéu kién séc ky khi: nhiét d& budng bom méu 270°C, nhiét do interface 250°C, MS
source 200°C.

- Nhiét d6 16: nhiét do ban dau 200°C gil 2 phat, tang 10°C/phut dén 280°C, gil 70 phut.

- Thoi gian phan tich sac ky la 80 phut. Téc d6 dong khi mang heli 1a 1,2 ml/phat. Bom mau khéng
chia dong, thé tich bom 3 pl.

V&i diéu kién séc ky dwa ra, cac chat phan tich tach nhau hoan toan (hinh 3).
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Hinh 3. Sac ky dé cta 8 chét chuyén héa va néi chuan JWH-018.

_ Nhw vay, trén co s& két qua phan tich scan ban dau véi tirng don chat da dan xuét, khao sat diéu kién
séc; ky khi, nghién ctru lra chon cac manh pho dac trwng va duwa ra thoi gian lwu trén thiét bj doi véi cac
chat phan tich nhw sau:

Bang 1. Thoi gian lwu va ti 1é cac manh phd clia cac chat dwoc lwa chon phan tich.

Tén chéat tR Manh phé (m/z) va ti 1& cac m/z
JWH-018 (IS) 36,600 341(100); 324(45); 284(73); 155(33); 127(92)
JWH-073-30H-TMS 43,721 415(100); 285(263); 284(59); 155(204); 127(148)
JWH-073-60H-I-TMS 48,556 415(100); 288(17); 155(38); 127(61); 372(22)
JWH-073-40H-TMS 51,896 415(100); 400(27); 270(126); 155(81); 127(106)
JWH-018-40H-TMS 52,542 429(100); 414(28); 284(52); 155(126); 127(122)
JWH-018-60H-I-TMS 55,646 429(100); 412(15); 372(18); 155(37); 127(56)
JWH-073-COOH-TMS 59,724 429(100); 414(56); 284(43); 155(99); 127(138)
JWH-018-50H-TMS 61,910 429(100); 284(47); 270(124); 155(130); 127(143)
JWH-018-COOH-TMS 74,570 443(100); 428(78); 284(46); 155(133); 127(149)
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3.2. Két qua phan tich mau blank:

Phan tich 3 mau mau blank va 3 mau nudc tiéu blank theo diéu kién néu trén, két qua cho thay
khong co pic trung vai thoi gian lwu clia cac chat phan tich (hinh 4 va 5).
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Hinh 4. S&c ky d6 m&u mau blank.
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Hinh 5. S&c ky d6 méu nuéc tiéu blank.
i Nhl.f vay, cac chat phan tich trong nghién ctru c6 tinh dac hiéu vaéi diéu kién phan tich da dwa ra trén
nén mau mau va nudc tieu ngudi.

3.3. Két qua danh gia doé 6n dinh cua thiét bi:

Két qua tinh toan do léch chuén twong déi cta dién tich pic va thoi gian Ivu dwoc chi ra trén bang 2.
Nghién ctru c6 st dung chat ndi chuan, do d6 do on dinh clia thiét bj thong ké theo dién tich pic va tho
gign lwu duc_rp tinh toan theo ti Ié chat phan tich so vp’i chat r](f)i chyén nén coé gié tri d6 Iéch chuan tqong
doi (RSD) t,hép. Cac gia tri RSD nhf> hon 2% cho thay hé théng sac ky khi khéi phd cé d6 6n dinh tét ddi
v&i cac chat phan tich, bdo dam két qua phan tich cac qua trinh sau cé d6 chinh xac cao.

Bang 2. Két qua khao sat do 6n dinh ctia hé thdng sac ky khi khdi phd.

Ton chit Ham lwong Ti 1& dién tich pic/IS Ti & thoi gian luu/IS
(ng) Trung binh RSD (%) Trung binh RSD (%)
e I R B T B 1 T
JWH-073-60H-I-TMS 4?880 ;;;‘222 1 :Sggg 1 :2;22 8:81 gg
INHOTBA0RTMS | g e o1t
W01 TS | 1o | 0.0795
JWH-018-60H-I-TMS 4?(())(())0 ;:?gzg 1 :2522 1 :;2)2 giggg
JWH-073-COOH-TMS 4?880 (1):411?;5 1 :?g;g 1 jggg 8:(1);23
siHotB-s0HTMS |— 00| 04%16 | 18004 | Tew0 | 00154
JWH-018-COOH-TMS 4?8(())0 8:(7)22; 1 :igig ;8222 gjggﬁ
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3.4. Két qua khao sat diéu kién dan xuét:

Tién hanh dan xuat theo céc diéu kién da néu & muc 2.2.3, két qua dan xuat & nhiét d6 60°C, 70°C,
80°C lan lwot dwgce thé hién trong cép bang 3 4,~5 (6 méu sam la gia tri cao nhat doi v&i moi diéu kién
nhiét do; in dam la gia tri cao nhat doi v&i chat dan xuat).

Bang 3. Sb liéu khdo sat & 60°C; thdi gian 20; 40; 60; 120 pht.

. < Ti Ié dién tich pic/IS

Tén chat - - - .
20 phut 40 phat 60 phut 120 phut

JWH-018 (IS) 1,0000 1,0000 1,0000 1,0000
JWH-073-30H-TMS 0,5764 0,6009 0,5787 0,5879
JWH-073-60H-I-TMS 1,6104 1,6177 1,6236 1,5799
JWH-073-40H-TMS 1,0531 1,0406 1,0889 1,0567
JWH-018-40H-TMS 0,4149 0,4038 0,4157 0,4201
JWH-018-60H-I-TMS 1,4560 1,4906 1,4855 1,4825
JWH-073-COOH-TMS 0,2971 0,3067 0,3166 0,3119
JWH-018-50H-TMS 0,5308 0,5548 0,5616 0,5468
JWH-018-COOH-TMS 0,1350 0,1613 0,1640 0,1637

Bang 4. Sé liéu khao sat & 70°C; thdi gian 20; 40; 60; 120 phut.
Ti 1é dién tich pic/IS

Teén Chat 20 phat 40 phut 60 phat 120 phat
JWH-018 (IS) 1,0000 1,0000 1,0000 1,0000
JWH-073-30H-TMS 0,5670 0,5574 0,6613 0,6062
JWH-073-60H-I-TMS 1,6550 1,5830 1,7667 1,6694
JWH-073-40H-TMS 1,0746 1,0331 1,2054 1,1022
JWH-018-40H-TMS 0,4318 0,4180 0,4636 0,4304
JWH-018-60H-I-TMS 15319 1,3791 1,6592 1,5184
JWH-073-COOH-TMS 0,2990 0,2632 0,3244 0,3088
JWH-018-50H-TMS 0,5474 0,5507 0,5833 0,5759
JWH-018-COOH-TMS 0,1360 01178 0,1705 0,1607

Bang 5. Sé liéu khao sat & 80°C; thdi gian 20; 40; 60; 120 phut.
Ti 1é dién tich pic/IS

Ten chat 20 phat 40 phut 60 phat 120 phat
JWH-018 (IS) 1,0000 1,0000 1,0000 1,0000
JWH-073-30H-TMS 0,6110 0,6108 0,6225 0,6167
JWH-073-60H-I-TMS 1,7086 1,7322 1,7852 1,7704
JWH-073-40H-TMS 11018 1,0952 1,1199 11104
JWH-018-40H-TMS 0,4405 0,4405 0,4565 0,4455
JWH-018-60H-I-TMS 14520 1,4996 1,5891 1,5558
JWH-073-COOH-TMS 0,3247 0,3274 0,3402 0,3195
JWH-018-50H-TMS 0,5880 0,5817 0,6134 0,5707
JWH-018-COOH-TMS 0,1798 01774 0,1800 0,1708

S6 liéu thdng ké trong nghién ciru, khao sat diéu kién dan xuat cé6 RSD < 3%.

Thuc té, JWH-018 khong dan xuét véi tadc nhan TMCS+ 1% BSTFA va ciing khéng bi bién déi trong
diéu kién dwa ra. Do vay, cé thé coi ti & dién tich ciia cac chat dan xuét trén JWH-018 ti 1& thuan vé&i kha
nang dan xuat trong mébi diéu kién.

(Xem tiép trang 45)
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lan thwe hién ki thuat & nhém 1 (88,77%) cao hon
nhom 2 (87,50%), song khac biét khong co y nghia
thong ké véi p > 0,05.

Ti 1& thuc hién tét, tich cwe gop y kién, thdo luan
sau mdi lan thwc hién ki thuat cia nhém hoc tap
tich cwc (20,42%) cao hon nhom sinh vién hoc tap
truyén théng (8,65%), sw khac biét cé y nghia théng
ké v&i p < 0,05. T viéc gop y kién, thao luan d6, cac
thanh vién rut kinh nghiém va hoan thién ki nang
cta minh sau mdi 1an thwc hién ki thuat. Két qua
trén cling phu hop véi nghién ciru ctia Nguyén Thi
Chinh va Lwu Tuyét Minh (2012) thwc hién trén 343
sinh vién diéu dwdng trwdng Dai Hoc Y Ha Noi, cé
52,60% sinh vién nhan thdy cac thanh vién trong
I&p hda hop gilp d& 1an nhau thi viéc hoc tap, thuc
hanh dat két qua tét hon [1].

Dbi méi phuong phap day hoc theo huéng tich
cwc hdéa hoat dong hoc tap cla hoc vién, sinh vién
khéng cé nghia la gat b, loai trv, thay thé hoan toan
cac phwong phap day hoc truyén théng, ma can ké
thra, phat trién nhirtng mét tich cwc clia phwong
phap day hoc hién c6. Bong thdi, phai hoc héi, van
dung mét sb phwong phap day hoc m&i mét cach
linh hoat, nham phat huy tinh tich cwc, chd dong,
sang tao cla hoc vién, sinh vién trong hoc tap, phu
hop véi hoan canh diéu kién day va hoc cu thé [3].

5. KET LUAN.

Nhom sinh vién hoc tap theo phuwong phap tich
cwe ¢o sw chuan bj bai tdt hon nhém hoc tap theo
phwong phap truyén théng (ti 1& 1an lwot 1a 87,76%
va 56,73%), v&i p < 0,05; cé tinh chu déng trong tw
hoc, tw rén luyén ki nang cao hon nhém hoc tap theo
phwong phap truyén thdng (81,63% va 69,23%); c6
ti 1& dat kha va gidi trong thirc hién ki thuat (88,78%
va 6,12%) cao hon nhém hoc tap theo phuwong phap
truyén théng (72,13% va 1,92%). Két qua chung: ti
I& sinh vién dat loai gidi la 3,96%, kha la 80,19%,
trung binh la 10,39% va kém la 5,46%.
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NGHIEN CUrU BIEU KIEN DAN XUAT VA PHAN
TiCH MOT SO SAN PHAM CHUYEN HOA...

(Tiép theo trang 41)

Xeét trén cung 1 diéu kién nhiét d6 dan xuét: két
qua trong cac bang 3,4,5 cho thay ¢ 70°C va 80°C,
tat ca cac chét déu cho ti lé dan xuat cao hon & 60
phut. & 60°C, 6 chat dan xuét tét hon & 60 phut;
2 chét con lai cho két qua ti 1é cao hon & 40 phuat
la 073-30H va 018-60H. Hon niva, tAt c& cac chét
déu co ti 1é dan xuat cao nhét & thoi gian 60 phut,
trong do6 4 chat dan xuét cao nhat & 70°C va 4 chéat
¢ 80°C. Nhw vay, v&i cung diéu kién nhiét do dan
xuat thi thoi glan lwa chon dan xuét sé& 1a 60 phat.
O thoi gian nay, cac chéat dwoc dan xuét cao hon.
Mat khac, két qua ¢ bang 5 cho thdy & nhiét do
80°C, ti I& chat d&n xuét 6n dinh trong cac khoang
th&i gian nghién cru hon so véi & 60°C (bang 3)
va 70°C (bang 4).

Xét trén cung mét khoang thoi gian. dan xuét:
co the thay nhiét do 80°C thworng cho két qua dan
xuat cao hon cac nhiét do khac. Cu thé Ia khi dan
xuat trong 40 phut tat ca cac chat déu cho ti & dan
xuét cao nhat & 80°C; dan xuét trong khoang thoi
gian 20 phut va 120 phut chi ¢6 1 chat cho ti lé dan
xuét & 60°C hodc 70°C cao hon & 80°C.

Tw két qua trén, cho thay cac chat dan xuét tét
va &n dinh hon & nhiét d6 80°C trong cac khoang
thoi gian nghién ciru.

4. KET LUAN.

Nghlen ctu da dwa ra cac manh phd m/z dic
trng clia 8 chat chuyen hoa tw JWH-018 va JWH-
073; dwa ra diéu kién sac ky khi co thé tach hoan
toan 8 chat chuyen hoa va dac hiéu trén nén mau
mau, nwéc tiéu nguoi. DO 4n dinh cua thiét bi khao
sat c6 RSD < 2% dbi v&i ca théng so thoi gian lwu
va dién tich pic, do dé bado dam két qua phan tich
dd chinh xac cao.

Nghién ctru da khao sat cac diéu kién dan xuéat
& nhiét d6 va thoi gian khac nhau. Két qua cho
thay, & 60 phut, cac chéat dwoc dan xuét nhiéu nhat.
Trong nhwng nhiét do da tién hanh nghién clru,
dan xuét & 80°C cho két qua dan xuét cao hon cac
nhiét do khac.
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