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SUMMARY

STUDY ON THE FABRICATION OF MARIJUANA SCENT FORMULATION
TO MEET THE PROFESSIONAL CANINE TRAINING DEMAND

Narcotic scent traning aids (or pseudoscent, scent simulation, scent surrogate, scent reference) are
fabricated mixtures which are comprised of non-narcotic materials but odoriferously identical or have
specific scent signatures of a narcotic. Due to prominent advantages comparing to real narcotics in canine
training, narcotic training aids are now more and more widely used in many countries. In present study, two
commercially marijuana training aids were collected and analyzed for the purpose of producing a similar
canine training aid. Both collected samples and our fabricated product were tested with certified marijuana
police dogs (dogs trained with real marijuana) and used to train new canines, which were then tested for
their ability to detect real marijuana samples. With high rate of alerts to different real marijuana samples in
field trials, the study showed that our marijuana scent formulation could be used to substitute real
marijuana in canine training and help to overcome current difficulties due to strict legal framework in
supply, usage and management of real narcotics.

Keywords: cannabis, marijuana, police dogs, training aid, pseudoscent, scent simulation.

do: (1) cac quy dinh phap 1y nghiém ngat; (2) rti ro
cho sirc khoe huan luyén vién va ché nghiép vu; (3)
Can sa la mot loai ma tily duge ché bién tir cay gai sO luong, ching loai ma tay dugc cip khong nhiéu
dau (Cannabaceae sensu stricto), bao gom ba  va chit lugng khong ddng déu nén chua dap tng
loai: C. Sativa, C. Indica va C. Ruderalis. Hon 480 nhu cau thyc té.

hop chit da dugc phan tich c6 trong can sa, trong
d6  delta-9-tetra-hydrocannabinol  (THC) va
cannabidiol (CBD) la cac hop chit chinh dwoc cho
la thc dong lén than kinh trung wong va co thé
ngudi. Tai Viét Nam, can sa dugc xép vao Danh
muc 1 Nghi dinh 57/2022/ND-CP (tuyét dbi cAm st
dung trong y hoc va doi sdng x4 hoi).

1. MO PAU

Ché phdm mui hoi ma tiy nhan tao [1] dang 1a xu
huéng méi duge nhidu nude st dung dé khic phuc
cdc van dé trén. Mot $6 thuat nglr khac nhu: chét
gida mui (pseuodoscent), mui md phong (scent
simulation), mui chuin (scent reference)... nhung
déu dé chi cac san pham huén luyén ché phat hién
mui hoi (scent training aid) voi mot s6 wu diém: (1)
Trong cong tac huan luyén ché nghiép vu phét hién san pham mang mui giéng hodc dic trung cua ma
ma ty cia cong an, quan doi, hai quan, ngudn hoi tay nhung khong chita chat ma tay, khong gay tac
ma tiy dong vai tro co ban dé duy tri, cing ¢ va dong sinh 1y va tm than nhu ma tay nén hoan toan
nang cao nang lyc chd nghiép vu. Tai Viét Nam hop phap; (2) an toan, 6n dinh, ddng déu. Cac hop

ciing nhu nhiéu quéc gia, cong tac quan ly, lvu g, chit VOCs trong can sa di dugc nghién ctru tir ndm
bao quan va s dung ma tay that cho huan luyén 1973 [2], gdm 18 hop chat, chu yéu 1a cac terpene
ch6 nghiép vu con gdp nhicu han ché va khé khan  (a-pinene, ~ B-pinene, ~ camphene,  limonene,
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caryophyllene, myrcene...). Cac ky thuét phan tich
hién dai sau nay gitp phat hién dén 45 hop chat
trong khong gian hoi ciia can sa [3]. Nhiéu nghién
ctru lién quan dén phén tich thanh phan hoi can sa da
duoc tién hanh nhim ung dung ché tao cac thiét bi
phat hién bang cong nghé IMS [4], hodc san pham
hudn luyén ché nghiép vu [5-10]. Trong nghién ctru
ndy, mau san phim nudc ngoai di duoc thu thap,
nghién ciru phan tich thanh phan, tir d6 ché tao san
phim twong ty. Cac san phdm déu dugc thir nghiém,
danh gia mitc d6 phan tng trén ché nghiép vu da tét
nghiép va sir dung dé huan luyén ché méi, danh gia
hiéu qua thong qua tim kiém mui that.

2. THU'C NGHIEM
2.1. Thiét bj

Ph6 hdng ngoai dugc do trén thiét bi Nicolet 6700
(Thermo Scientific). Sac ky khi khéi phd dugc do
trén hé cac thiét bi ctia Thermo Scientific: thiét b
GC Trace 1310; thiét bi MS 1SQ 7000 LT Single
Quadrupole; bo 1y mau ty dong Triplus RSH. Thu
vién phd NIST (phién ban 2.2).

2.2. Vit tw, héa chit

02 mau: Marijuna scent formulation (Sigma
Aldrich, My, ky hiéu SA-CS) va Marijuana training
aids (Scentlogix, My, ky hiéu SL-CS). Hoa chat
Sigma Aldrich: silica gel (60A, 70-230 mesh),
acetone (> 99,8%), dichloromethane (> 99,8%), o-
pinene (98%), B-pinene (> 99%), camphene (>
90%), B-caryophyllene (> 98%), caryophyllene
oxide (> 99%), d-Limonene (95%), p-cymene
(99%), B-myrcene (> 90%), a-terpineol (>95%),
terpinolene (> 95%). Vit tu: vial headspace 20mL
nat xoay (Agilent), vali sach.

07 ngudn hoi can sa that: 01 mau cua trung tdm
huén luyén, nguon gbc tu nhién (K204-CS); 03
méu ty nhién, gidng troi C. Indica (tén thi truong:
Bubba Kush, Black Ice Kush, Frosted Guava), 01
mAu ty nhién, giéng troi C. Sativa (tén thi truong:
Headband 707) va 02 miu san phim qua ché bién
(diéu cudn sin va socola ndm).

2.3. Dong vit thir nghié¢m

05 ch6 nghiép vu phat hién can sa (ché da duoc huin
luyén, kiém tra, chimg nhan bang ngudn hoi can sa
K204-CS): Ja, Fox, Blue, King, Rex.

05 cho méi duoc tuyén chon theo tiéu chuén:
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Nikko (Malinois), Rocky (Malinois), Zazz

(Malinois), Zeny (Malinois), Alex (Berger).

2.4. Quy trinh phdén tich sin phim méu va ché tao
ché phim mui hoi cin sa

Chuan bi mau phan tich: lay 1,0 gam méu véo vial
20 mL, thém dinh lugng 10mL dichloromethane,
van kin, lc déu 30 phut.

DPb6i tugng phan tich: SA-CS, SL-CS, 10 mau
nguyén liéu (oa-pinene, B-pinene, camphene, B-
caryophyllene, caryophyllene oxide, d-limonene, p-
cymene, B-myrcene, o-terpineol, terpinolene) 5%
vé khdi lugng pha trén silica gel.

Thong s6 cot GC: Cot TG 5MS, 30m x 0.25mm X
0.25um  (pha tinh 5%  Diphenyl, 95%
Dimethylpolysiloxane). Khi mang: Heli, téc do
dong: 1mL/phut; ché do chia dong 1:50. Chuong
trinh nhiét do: 40 °C (giir 2 phit), ting 10°C/phut
dén 240°C (giit 10 phut). Diéu kién 1y miu pha hoi:
thé tich mau hoi 10,0 mL, nhiét d6 budng u 100 °C.
Khéi phd (MS): nhiét d6 ngudn ion: 200 °C, ché do
ion hoa: EI, nhiét 36 MS transfer line: 260 °C.

Ché tao mau H09-CS: pha tron 10 nguyén lidu vi
ham lugng 1-5% trén SiO, 60A, 70-230 mesh.

2.5. Quy trinh thi# nghi¢m phdn wng cia cho
nghiép vu phdt hi¢n can sa véi cic mau ché phim
mii hoi cin sa

Str dung nguyén tic cia phwong phap “mu doi”
[11], trong d6 ca d6i tugng dwoc nghién ciru va ca
céc nha khoa hoc déu duge “lam mu”, nhim loai bo
t6i da yéu t6 thién vi, cam tinh va ky vong cua cac
d6i twong lién quan trong qua trinh thir nghiém,
dam bao két qua duoc khach quan, chinh xac nhat.
Phuong phap nay dugc xem 13 tiéu chuin vang
trong nghién cuu khoa hoc, dac biét trong y té,
thuéc. Ngoai ap dung trong linh vuc y duoc,
phuong phap nay con dugc st dung rong rai trong
nhiu linh vuc khac nhau nhu tdm ly hoc, vat 1y,
phap y, diéu tra t6i pham v.v. Cu thé gdm 03 ngudi
thuc hién: (1) Ngudi dat mau: bd tri cAc mau ché
phim, mau tring, miu mui that vao cac vali duoc
danh s6; (2) Can bo huén luyén (khong biét vi tri
mau) diéu khién ch6 lung suc cac vi tri, nim rd
phan tmg, biéu hién cia ché; (3) Ngudi quan sat
(khéng biét vi tri mau) quan sat huan luyén vién va
ché trong qué trinh tim kiém, phdi hop voi huan
luyén vién dé két luan vé mirc phan tmg ctia ch6



nghiép vu. Nguoi dit mau cong bé vi tri cat gidu dé
¢6 két luan cudi cung.

Phan tng cua choé nghiép vu dugc phan chia thanh
03 muc: Khong phan tg (ché khong c6 biéu hién);
C6 phan tng (chd c6 biéu hién kich thich nhung
chua c6 phan rng canh bao); Canh bo (chd hung
phén tai vi tri mau va c6 phan tng canh bao rd rang
nhu sua, cao).

2.6. Hudn luyén ché méi bang cic ché phim mui
hoi cdn sa va danh gid khd ning tim mdu mUi hoi
cdn sa thit

05 chd méi duoc tuyén chon theo diing quy dinh vé
tiéu chuan dau vao ddi voi chd nghiép vu, sau do
dugc huan luyén chuyén nganh tim kiém mui hoi
bang cac miu ché pham, cu thé nhu sau: Nikko
(SL-CS), Rocky (SA-CS), Zazz (SL-CS), Zeny
(H09-CS), Alex (H09-CS). Sir dung phuong phap,
quy trinh huén luyén di dwoc phé duyét, sau do
kiém tra, d4nh gia kha nang tim kiém cic mau mui
hoi can sa that.

3. KET QUA VA THAO LUAN

3.1. Két qud phan tich méu
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Két qua IR: mau SA-CS sir dung chat nén Cellulose
va mau SL-CS sir dung silica gel.

Két qua GCMS cho thay: mau SA-CS gdm 03 hop
chat (1°, 7, 9), phu hop vai két qua cong bd tai tai
lidu [7]. Mau SL-CS ¢6 19 hop chit ¢6 peak 16n
(1-19), phu hop véi tai liéu [8,10]. Ngoai ra mau
SL-CS c¢6 peak mot s hop chét véi cuong do rat
nho, tring voi cac peak cac tap chat trong cic mau
nguyén liéu pha trén silica gel.

Déi v6i cac mau nguyén liéw/SiO, (ham luong 5%),
két qua GCMS dich chiét dichloromethane cac mau
nay nhu sau: (1) Mau o-pinene (tap chat: 2, 4, 10); (2)
Mau B-Pinene (tap chat: 1, 2, 3, 8, 14); (3) Mau
B-caryophyllene (tap chét: 15, 19); (4) Mau camphene
(tap chét: tricyclene); (5) mau caryophyllene oxide
(tap chat: humulen oxide); (6) Méau d-limonene (tap
chét: 1, 4, B-phellandrene, linalool, limonene oxide);
(7) Mau p-cymene (khong r6); (8) Mau p-myrcene
(tap chét: 1, 4,5, 7,9, 10); (9) Mau terpineol (tap chét:
B-,y-terpineol, 10, 11, longifolene, 1-terpineol); (10)
Mau terpinolene (tap chat: 7, 9, 11). Do vay 10
nguyén li¢u nay dugc chon dé ché tao mau HO9-CS.
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Hinh 1. Sdc ky do GC/MS (dich chiét dichloromethane) mau SL-CS
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Bdng 1. Cdc hop chit chii yéu trong cdc mdau SA-CS va SL-CS

Hop chit Hop chit
TT RT (phat) TT RT (phat)
(d6 twong thich dir liéu) (dd twong thich dir liéu)
1 |12,20 ?f;—?;:;nedlol 1 11 |18,35-18,39 Terpinolene 10 (30.4%)
2 |1500 gf)ég;/z’)'nene 1 12 118,98 exo-Fenchol 11 (37,6%)
3 ]16,02 Camphene 2 (28,3%) 13 19,73 Camphene hydrate 12
(49,4%)
4 116,33-16,68 |Myrcene 3 (30,6%) 14 (19,94 Endo-Borneol 13
(31,9%)
5 11653-16,60 |B-pinene 4 (17%) 15 (20,14 a-Terpineol 14 (45,6%)
6 16,92 Elsle;()d)oleonene 5 16 23,17 Copaene 15 (36,6%)
7 (17,11 a-Terpinene 6 (21,2%) 17 (24,06 Caryophyllene 16
(28,17%)
8 [17,23 p-cymene 7 (19,14%) 18 |24,64-24,68 Humulene 17 (19%)
9 117,32 d-Limonene 8 (38,34%) 19 126,99 Caryophyllene ancol 18
(46,6%)
10 (17,80 y-Terpinene 9 (40,8%) 20 |27,26; 28,60; 28,85 | Caryophyllene oxide 19
(22,8%)

3.2. Phdn ikng ciia ché nghigp vu phdt hién cin sa

Vi cdc mdau ché pham

Mau K204-CS va miu tring duoc st dung dé dbi
chimg v6i cac miu ché phim SL-CS, SA-CS va
H09-CS trong qua trinh thir nghiém. Két qua tai

Béng 2 cho thdy: ché nghiép vu phan tng vdi ty 18
94% v6i mau da duge dung huin luyén (K204-CS),
khong phan (mg v6i mau trang 0/50 (0%). Déi voi
mau SL-CS va H09-CS, ty 1¢ mirc “co phan tng”
tro 18n 13 tir 90-92%. Di voi miu SA-CS, ty 16 nay
& mirc trung binh thap 14/50 (28%).

Bdng 2. Két qud phan img ciia ché nghiép vu phdt hién can sa véi cac mau ché pham

. Ch6 nghiép vu phat hién chn sa Két qua*
TT Mau
FOX JA REX KING BLUE Ty 1€ %
1 | Méu tréng 0/10 0/10 0/10 0/10 0/10 0/50 0%
2 | K204-CS 10/10 8/10 10/10 9/10 10/10 47/50 94%
3 | SA-CS 3/10 3/10 2/10 3/10 3/10 14/50 28%
4 | SL-CS 10/10 8/10 9/10 9/10 10/10 46/50 92%
5 | H09-CS 9/10 9/10 9/10 8/10 10/10 45/50 90%

(*): M&i mau duoc thir nghiém 10 1an vao cac thoi diém va diéu kién khac nhau, két qua dugc tinh bang
ty 18 ché phan tmg & ca mirc “c6 phan ng” va “canh bao” trén téng sé 1an thir nghiém.
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3.3. Hudin luyén ché mdi bang cic ché phim mii
hoi cdn sa va dinh gid két qud tim mdu mui cin
sa thdt

Hiéu qua va tic dung cua san pham duoc thé hién
thong qua ning luc tim kiém cdc mau mui can sa
that cta cho. Két qua tai Bang 3 cho thy ché duoc
huin luyén véi mau SA-CS c6 ty 1& phat hién céc
méau mui hoi can sa & mirc trung binh thip (38,5%),
cac mau SL-CS va H09-CS cho ty 1& ché nghiép vu
phét hién tir 85,7 - 94,2% ddi véi 07 mau mui hoi
can sa that, bao gém 05 mau cén sa ty nhién va 02
san pham qua ché bién c6 chira can sa. Trong quy
mo nghién ctru, nhém nghién ctru tién hanh lap lai
sO 1an kiém tra, danh gia dé ting do tin cdy cua
thuc nghiém, giam thiéu anh huong cic yéu td vé
thoi diém, méi truong, thoi tiét, nhiét do, trang thai
strc khoe, phong dd cta chd... Sy khac biét vé két
quéa tim kiém, phat hién mau mui can sa that giira
ché duoc hudn luyén bang mau SA-CS va ché duge
huin luyén bang cac mau SL-CS, H09-CS ¢6 thé do
cac thanh phan chit trong mau SL-CS va H09-CS

(19 hop chit) c6 d¢ trung khop véi dir liéu da dugce
cong bd trong cac tai lidu [3-5, 7-10] cao hon so vai
méau SA-CS. Mau SA-CS c¢6 03 hop chit, trong d6
2,3-butanediol chua timg dugc dé cap trong tai lidu
nao vé thanh phan bay hoi ciia cin sa. D6i voi ché
pham mui hoi ma tly néi chung, c6 quan diém cho
rang chi cin mot hodc vai thanh phdn dic trung
nam trong dai phd cac hgp chat mang mui ciia can
sa dé tao nén mau ché pham (khi ¢6 mui ché pham
khong hoan toan giébng mui ma tay, chd s& dugc
huén luyén phan tmg voi phan dic trung nhét trong
hdn hop nhiéu chat khi tiép xuc mau thuc té), tuy
nhién ciling c¢6 quan diém cho rang can c6 day du
céc thanh phan mang mdi dé tao nén mot mui hoi
tong thé cang giéng voi mui ma tiy that cang tot.
Két qua trong nghién ctru nay hién dang phu hop
v6i quan diém tht hai, tuy nhién can luu y: hiéu
qué huan luyén con phy thudc quy trinh huan luyén
(hién nay dang ap dung quy trinh huin luyén hién
dang c6 tai trung tim hudn luyén v6i mau tap co
khdi lugng tap nho va it) va k§ nang riéng cia timg
huén luyén vién.

Bdng 3. Két qud tim kiém, phat hién cdc mdau mui hoi can sa that

. Tén ché va miu mui hoi huén luyén twong ting
Mau mui hoi
TT X A NIKKO ROCKY ZAZZ ZENY ALEX
can sa that
(SL-CS) (SA-CS) (SL-CS) (H09-CS) (H09-CS)
1 | K204-CS 8/10 5/10 8/10 9/10 9/10
2 | Bubba Kush 8/10 4/10 9/10 10/10 10/10
3 | Black Ice Kush 7/10 4/10 10/10 7/10 9/10
4 | Frosted Guava 10/10 3/10 10/10 9/10 10/10
5 | Headband 707 8/10 3/10 10/10 9/10 9/10
6 | Diéu cudn sin 10/10 5/10 8/10 9/10 10/10
7 | Socola nAm 10/10 3/10 9/10 7/10 9/10
Ty 18* 61/70 27170 64/70 60/70 66/70
% 87,1% 38,5% 91,4% 85,7% 94,2%

(*): Mdi mau duoc thir nghiém 10 14n vao cac thoi diém va diéu kién khac nhau, két qua dugc tinh bang ty 18
cho phan g & ca mic “cé phan tng” va “canh bao™ trén tong so lan thir nghiém.

4. KET LUAN

Nghién ciru da phan tich, x4c dinh thanh phan trong
hai miu ché phim mui hoi cin sa cta nudc ngoai
(SA-CS va SL-CS) bang phuong phap GCMS, tir
d6 ché tao san pham tuong ty (H09-CS). Cac mau
SA-CS, SL-CS, H09-CS dugc thtr nghiém, danh
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gi4 vé mirc d6 phan ung cta 05 chd nghiép vu da
dugc chimg nhan nang lyc phét hién can sa; dong
thoi cac mau nay duoc sir dung 1am ngudn hoi dé
huén luyén thir nghiém ddi véi 05 chd méi, sau d6
danh gia hiéu qua, tac dung ctia san pham thong
qua danh gia kha ning tim kiém va phat hién cta
cho d6i voi 07 ngudn hoi cin sa that. Thuc nghiém




cho thiy miu SL-CS, H09-CS c6 két qua twong
ddng va t6t hon mau SA-CS ca vé ty 1é phan tng
cua cho nghiép vu da dugce chiing nhén ciing nhu ty
1¢ phan tmg ciia ché méi v6i cac mui can sa that,
sau khi duoc huin luyén bang cic miu ché pham
mui hoi. Céc thi nghiém, thuc nghiém vé6i cho
nghiép vu déu dwoc ap dung phuong phap “mu d6i”
dé dam bao tinh khach quan cua két qua. Tét ca cac
méu ché pham mui hoi can sa déu khong chtra chét
ma tly nao nam trong danh muc dugc quy dinh tai
Nghi dinh 57/2022/NB-CP cua Chinh phu. Véi két
qua dat dugc, san pham c6 thé duoc sir dung thay
thé cho can sa that trong cong tac huin luyén ché
nghiép vu nham thao g& nhitng kho khan hién nay
vé mau tap do nhimg quy dinh phéap 1y chit ché,
nghiém ngit vé ma tay. Dong thoi, dé nang cao hon
nita hidu qua cong tac hudn luyén ciing nhu ning
luc chd nghiép vu trong canh bao va phat hién cin
sa noi riéng va cac loai ma tly ndi chung, cac
nghién ctru tiép theo s& hudng t6i viée xay dung,
hoan thién quy trinh hudn luyén, kiém tra chd
nghiép vu ma ngudn hoi 1a c4c loai ché pham nay.

Loi cam on: Nghién ctru nay duoc tién hanh trong
khuén khé d¢ taii KH&CN cip Bo, mi sb
CTMT.2021.H09.04 cua Bo Cong an. Tran trong
cam on Cuc Khoa hoc, chién lugc va lich st Cong
an di hd tro, dong hanh va Trung tdm huén luyén
va st dung dong vat nghiép vu - Bo tu 1énh canh
st co dong da tich cuc tham gia, phdi hop.
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