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Tom tit

Amygdalin 1a mot cyanogenic glycosid, mot chat doc ty nhién co trong hat cac cay
ho Hoa Héng, nhu hanh nhan, ddo, mo, va c¢6 thé xuit hién trong cac san phém thuc phém
c6 chira cac loai hat ndy. Amygdalin sau khi duoc hap thu vao co thé s& bi thay phan giai
phoéng ra acid hydrocyanic c¢6 kha ning gay ngd doc cho con ngudi. Phuong phép sic ky
long khéi phd hai lan (LC - MS/MS) véi ngudn ion hoa ché do am duoc Gng dung xay
dung va tham dinh phuong phap xac dinh amygdalin trén thyc pham theo huéng din cua
AOAC. Cloramphenicol dugc lya chon lam chat chuan noi. Hé dung moi pha dong su
dung gdm 2 kénh A (acid formic 0,1%), kénh B (acetonitril) va pha tinh 13 cot symmetry
C18 (3 mm x 150 mm, 3,5 pm). Gidi han phat hién va gidi han dinh lugng cua amygdalin
lan luot 1a 12 15 pg/kg va 50 pg/kg. Khoang tuyén tinh nam trong khoang tir 1,68 - 33,6
ng/mL. Phuong phép c6 do thu hdi 86,2 - 110,0%, d6 1éch chuan tuong ddi trong khoang
2,8 - 5,0%. Phuong phép sau tham dinh dugc 4p dung dé xac dinh ham luong amygdalin
trong mot s6 mau hat va san ph'flm tir nhan hat c6 trén thi truong Ha Noi.

Tir khoa: Amygdalin, chloramphenicol, LC - MS/MS, hat.

1. DAT VAN DE

Amygdalin 13 mot cyanogenic glycoside, mot chat doc ty nhién dugc phan bd rong
rai ¢ thyc vat, co trong hat cta céc cdy thudc ho Rosacease (ho Hoa héng), dac biét 1a chi
Prunus (chi Man mo) nhu hanh nhéan, dao, mo, anh dao, dao, 1€, man; dugc phat hi¢n trong
qua chanh day (loai Passiflora) [1]. Amygdalin c6 cong thic phan tr C20H27NO11, cOng
thic cdu tao nhu Hinh 1, gém mot don vi acid hydrocyanic (HCN), mét don vi
benzaldehyde va hai don vi glucose. Amygdalin, danh ph4dp ITUPAC la [(6-O-B-D-
Glucopyranosyl-B-D-glucopyranosyl) oxy] (phenyl)acetonitril, dugc phan 1ap l1an dau tién
vao nam 1830 boi cac nha hoa sinh ngudi Phap Robiquet va Boutron - Chalard va dugc
nghién ctru chi tiét boi nha hoéa hoc ngudi Ptrc Emil Fisher. Vi cac thi nghiém trén té bao
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in vitro, amygdalin dugc chung minh c6 nhiéu hoat tinh sinh hoc nhu ¢ ché xo hoa than
[2], e ché hinh thanh mach [3], diéu hoa noi tiét [4], diéu hoa mién dich [5], tac dung bao

vé da day [6], chdéng xo vita dong mach [7], bao vé than kinh va chdng cholinesterase [8].

OH

Hinh 1. Céng thirc ciu tao ciia amygdalin [9].

Ban than amygdalin khong gdy doc nhung co thé bi phan giai boéi enzyme P -
glucosidase trong rudt non ctia ngudi tao acid hydrocyanic (HCN) [9]. Khi dugc hép thu,
cyanid nhanh chong durgec mau phéan bd téi toan co thé. O ngudi, cyanide duoc giai doc chi
yéu qua trans-sulfuration dé tao thanh thiocyanat nhung ciing c6 thé dugc giai doc bang
phan mg véi hydroxycobalamin (vitamine B12) dé tao thanh cyanocobalamin. Thyocynat
dugc thanh thai qua than vai thoi gian khoang 2,7 ngay véi chie nang than binh thuong
[10]. Amygdalin duong udng dugc dénh gia co tic dung manh hon 40 1an so vé6i dang tiém
tinh mach do su chuyén héa thanh hydrogen cyanid bang enzyme trong duong tiéu hoa
[11]. Pdc tinh cta cyanid gy tir vong cao do can trd viée sir dung oxy cia ty thé dan dén
chét té bao, cyanid lién két v&i ion sit trén cytochrom oxidase va lam ngung dot
ngdt chudi van chuyén dién tr va chuyén hoa oxy hoa, dan dén thiéu oxy té bao va
nhiém acid lactic [11].

Hién nay, thé gidi va Viét Nam chua dua ra gidi han vé ham luong amygdalin trong
thyc pham, tuy nhién cac to chtic quan 1y thuc pham trén thé gidi da thyuc hién cac bién
phap phong ngira dé quan 1y nguy co tiém 4n lién quan dén viéc tiéu thu hat mo — thyc
pham c6 kha ning chira lugng 16n amygdalin. B6 Y té Canada da thiét 1ap muc tdi da
(maximum level - ML) 13 20 phan triéu (ppm) v6i tong sé cyanid c6 thé chiét xuat dugc
trong hat mo dugc ban ¢ Canada dudi dang thuc phém. Vao nam 2017, Uy ban Chau Au
(European Commission - EC) da thiét 1ap muc t6i da 20 ppm dbi véi acid hydrocyanic
trong hat mo chua ché bién, nguyén hat, xay, nghién, nut, cit nho duoc dua ra thi truong
cho ngudi tiéu ding (Quy dinh ciia Uy ban EU 2017/1237). Nam 2015, Vién Panh gia Rui
ro Lién bang Ptic (German Federal Institute for Risk Assessment - BfR) da dua ra 101
khuyén chi nén tiéu thu khong qua hai hat mo ding mdi ngay. Co quan Quan 1y Thuc
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pham va Dugc pham Hoa Ky (US FDA) dd khong xay dung bat ky quy dinh hodc 10i
khuyén cu thé nao lién quan dén viéc tiéu thu hat mo nhu mot loai thuc phém.

Amygdalin duoc phat hién boi phuong phép sic ky 1ong hiéu ning cao véi detector
UV hodc PDA [12-13] véi giéi han phat hién tir 0,75 mg/kg dén 16 mg/kg. Gan day,
phuong phap sic ky 1ong khdi phd voi b phan tich tir cuc chap ba (QqQ) [14], b) hodc bod
phan tich thoi gian bay (QTOF) [15] dugc ap dung trén nén nhén hat va huyét tuong chuot
c6 thé 1am giam gi6i han phat hién t6i 1an luot 13 15 pg/kg va 1,05 ng/mL. K thuat HPLC-
PDA don gian, phd bién nhung d6 nhay thip, & mirc mg/kg trong khi k¥ thuét sic ky 1ong
khéi phd véi bo phan tich thoi gian bay c¢6 chi phi 16n, it phd bién. Phuwong phap sic ky
1ong khéi phd véi bo phén tich tr cuc chap ba phd bién voi chi phi thap hon, d6 nhay cao
dugc nhom lya chon dé dam bao viéc xac dinh amygdalin trong thuc pham ké ca & ham
luong thap (c& pg/kg).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Nghién ctru ndy tap trung phan tich ham lugng amygdalin trong cac loai thyc pham
co nguén géc tr cac cdy ho Rosacease (ho Hoa héng): nhan hat cdc cdy hanh nhan, mo,
dao,...; banh hanh nhan, banh dao nhan...

2.2. Hoba chit, chit chuén, thiét bi
2.2.1. Héa chdt, chdt chudn

Chat chuan amygdalin, do tinh khiét 97% duoc cung cap boi hang Sigma-Aldrich
(M¥), ndi chuan chloramphenicol, do tinh khiét 98% tir Dr. Ehrenstorfer (Puc). Cac hoa
chét acetonitril, acid formic, methanol 1a loai tinh khiét phan tich dung cho sdc ky duoc
cung cap boi Merck (Puc). Nude dung trong nghién ctru duge 1am sach tir hé théng Milli-
QSP (Merck, Dtrc) ciia phong thi nghiém.

2.2.2. Thiét bi

- Hé thong sic ky 1ong khdi pho hai 1an Triple Quad 5500 SCIEX (M¥)

- Céac thiét bi phong thi nghiém khéac: can phan tich do chinh xac 0,1 mg (MS-
205DU, Mettler), bé rung siéu am (Elma, D), thiét bi thoi khé N2 (Organomation, M¥).
2.3. Phwong phap nghién ciru
2.3.1. T6i wu héa phan tich mdu trén thiét bi

Tdi wu didu kién phan manh ion me dé thu duoc cac ion con va nang luong va cham
bang cach tiém tryc tiép dung dich chuan amygdalin vao hé théng khéi phd voi ngudn ion
hoa ché d6 am. Cac diéu kién sic ky long duoc khao sat bao gém: ot sdc ky C18, thanh
phan pha dong: theo chuong trinh gradient cua acid formic 0,1% va acetonitril.

2.3.2. T6i wu quy trinh xir Iy méu

Quy trinh xir Iy miu ban ddu dugc téng hop tir cac tai lidu tham khao [12-17] gdm

cac budce: can 0,3 g vao 6ng ly tdim 50 mL, thém chinh xac 0,1 mL ndi chuin
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chloramphenicol 500 ng/mL. Dung méi chiét mau 13 methanol hoic ethanol, rung siéu 4m;
loc sang binh cdu 250 mL; ¢6 quay lay cin va hoa cin bang 5,0 mL ethanol tuyét d6i. Hut
chinh x4c 1,0 mL dich hoa cin vao dng ly tdm 15 mL va thdi khé; loai béo bang dung moi
hitu co va loai bo phan dung méi hitu co; bay hoi toan bo lugng dung méi hiru co con lai
va hoa cén béng 1,0 mL methanol; loc qua mang loc 0,2 pm chuyén vao lo mau. Su dung
hat mo déng dugc xay nho dé thuc hién cac budc khao sat, cu thé nhu sau:

- Khéo sat dung moi chiét: ethanol tuyét dbi, methanol tuyét ddi, ethanol 70%:;

- Khao sat nhiét do siéu am: 35, 45, 55, 65, 70°C;

- Khado sat thoi gian siéu am: 20, 30, 60, 90, 120 phat;

- Khao sat thé tich dung moi chiét: 5, 10, 20, 30, 40, 50 mL;

- Khao sat dung moi loai béo: n-hexan, diethyl ether, ether dau hoa.
2.3.3. Tham dinh phirong phdp

Phuong phap duoc thdm dinh theo cac tiéu chi bao gé)m d6 chon loc (sé diém IP, ti 1&
ion, thuc hién phan tich trén mau tréng, mau chuin va mau thém chuén), gi61 han phat
hién, gidi han dinh lugng (dua vao ty 1€ tin hi¢u trén nhiéu), duong chuin (dung duong
chuan trén nén mau véi khoang tuyén tinh 1,5 - 30,0 ng/mL), d6 lap lai va d thu hdi (lam
lap lai 6 1an & cac mirc néng d6 thém chuan 50, 80, 150 pg/kg) (theo hudng dan cua
AOAC 2016 [18].
2.3.4. Ung dung phwong phdp phan tich mét sé mdu trén thi truong

Lua chon cac mau c6 kha ning c6 amygdalin trén thi truong Ha Noi nhu: hat va bot
hat cac loai hat hanh nhan, hat mo, hat diéu... va cac loai banh lam tir cac hat nay.

3. KET QUA VA BAN LUAN
3.1. T6i wu hoéa phéan tich miu trén thiét bi
3.1.1. Khao sat diéu kién khoi pho

Céc thong sb ciia thiét bi khéi phd duoc tdi wu tu dong sau khi di lya chon duoc ion
me va cac manh ion con bao gém: ap suat khi mang (CUR): 30 psi, ap suat khi (CAD): 7
psi, thé ion héa (IS): - 4500 V, nhiét d6 ngudn ion (TEM): 400°C, ap suat khi ngudn 1
(GS1): 45 psi, ap suat khi ngudn 2 (GS2): 45 psi. Két qua Iya chon cac manh ion dugc
trinh bay ¢ Bang 1.

Bing 1. Két qua diéu kién khoi phé cdc chdt phan tich

T Chd'tphén tich Ion me Ion con CE (eV) DP (eV)
1 Amygdalin 502 323*/119 - 19/- 36 -40/- 100
2 Chloramphenicol 321 152*/176 -23/-23 - 103/- 103

*lon dinh luong
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3.1.2. Khdo sdt diéu kién sdc ky

Chat phan tich ¢6 d§ phan cuc trung binh, do d6 pha tinh dugc lya chon 1a cot C18.
Duya vao diéu kién phong thi nghiém cot symmetry C18 (3 mm x 150 mm, 3,5 pm) cua
Waters duoc lya chon. Pha dong dugc stir dung 1a acetonitril va acid formic 0,1%.

Gradient pha dong gom 2 kénh acetoniltrile va acid formic 0,1% duoc khao sat va
lga chon dya vao thoi gian Iuu va hinh dang, d§ can xtng cia pic voi tde do dong 0,5
mL/phuat, thé tich tiém 5 pL. Cac diéu kién va két qua khao sat gradient duoc thé hién &
Bang 2 va Hinh 2. Gradient 2 cho pic nhon véi d6 can xung tot hon gradient 1, do d6
gradient 2 dugc chon dé thuc hién cac bude khao sat tiép theo.

Bing 2. Cdc diéu kién gradient dweoc khdo sdt

Thoi gian (phut) Gradient 1 Gradient 2
0-1,5 1% 1%
1,5-4 1-70% 1-90%

4-6 70% 90%
6-6,5 70 - 1% 90 - 1%
6,5-10 1% 1%

Gradient 1 Gradient 2

s7 CAP 8.04-CAP

Hinh 2. Két qua khdo sdt cdc chwong trinh gradient pha dong
3.2. Téi wu quy trinh xir Iy miu
Céac khao sat thuc hién trén mau hat mo. Két qua cia moi 1an khao sat s& duoc so

sanh qua thong s61a A = i"’*ﬁ.i (1/g)
CApP ™
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Trong do6: A: ti I¢ cua dién tich pic amygdalin va dién tich pic chloramphenicol trén
1 g mau (1/g).
Sama: dién tich pic ciia amygdalin (AMG).
Scap: dién tich pic ciia chloramphenicol (CAP).
m: khéi luong can mau (g).
3.2.1 Khdo sdt dung méi chiét
Ba dung méi duoc st dung dé khao sat 1a methanol tuyét déi (MeOH abs),
ethanol tuyét d6i (EtOH abs) va ethanol 70% (EOH 70%). Két qua khao sat duoc trinh
bay ¢ Hinh 3.
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Hinh 3. Két qua khdo sat dung méi chiét

Két qua cho thay luong mau chiét dugc khi st dung ethanol 70% thap hon so véi
methanol va ethanol tuyét d6i. Pidu nay duogc giai thich 1a do amygdalin tan dugc trong
methanol, ethanol va trong nuée séi. Tin hiéu amygdalin giam khi sir dung dung moi chiét
la ethanol 70% do trong nhéan hat c6 enzyme gy thiy phdn amygdalin va enzyme nay tan
trong nude [9]. Tin hiéu amygdalin chiét bang methanol tuyét ddi va ethanol tuyét d6i gan
nhu twong dwong, nhung ethanol tuyét dbi cho két qua lap lai tot hon (RSDethanot = 2,6%,
RSDmethanol = 3,9 %). Do d6, ethanol tuyét di dwoc chon 1a 1a dung méi chiét xuat.

3.2.2. Khdo sat nhiét do siéu am

Khao sat qua trinh chiét & cac muc nhiét do khac nhau 35, 45, 55, 65 va 75°C va
khong thay doi cac yéu té khac. Két qua khao sat duoc trinh bay & Hinh 4.

Tir két qua khao sat, dap ung ciia chét phéan tich ¢ diéu kién khao sat 65°C 1a cao
nhét. Ly do 14 khi ting nhiét d6 s& 1am ting qua trinh khuéch tan cta chat tan vao dung moi
nén c6 thé hoa tan dugc nhidu chit phan tich hon. Dap tmg ctia chat phan tich & diéu kién
65°C va 70°C 1a twong duong, tuy nhién nhiét d6 cang cao cang nhiéu tap chat duoc sinh
ra, do d6 nhiét do bé siéu am tdi vu cho quy trinh chiét 1a 65°C.
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Hinh 4. Két qua khdo sat nhiét @é siéu am
3.2.3. Khao sat thoi gian siéu am
Khao sat quy trinh chiét xuit & cac thoi gian khac nhau 1a 20, 30, 60, 90 va 120 phut
ddng thoi khong thay ddi cac yéu té khac. Két qua khao sat duoc trinh bay ¢ Hinh 5.
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Hinh 5. Két qua khdo sat thoi gian siéu am

Sau khi khao sat thoi gian siéu 4m, dap tng cta chat phan tich c6 ting 1én, ¢ diéu
kién 90 phut va 120 phut cho dap tmg 1 cao nhit. Sau 90 phut, du ting thoi gian siéu 4m
thi dap mg gan nhu khong thay doi, vi vy dé tiét kiém thoi gian nén lya chon thoi gian
siéu am la 90 phut.
3.2.4. Khao sdt thé tich dung méi

Khao sat lugng dung mdi ethanol tuyét ddi 1a 5, 10, 20, 30, 40 va 50 mL déng thoi
khong thay ddi cac diéu kién khac. Két qua dugc trinh bay ¢ Hinh 6.
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Hinh 6. Két qua khdo sdt thé tich dung méi
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Sau khi thue hién khao sat lwong dung méi thi luong chét chiét duoc ciing thay doi.
Pap ung ciia amygdalin dat cao nhét khi st dung 30 hodc 40 mL ethanol tuyét ddi, tuy
nhién khi str dung nhidu dung mai chiét hon thi ciing ting luong tap chét hoa tan. Luong
thé tich dung méi chiét t6i wu duoc Iya chon 1a 30 mL.
3.2.5. Khao sat dung méi loai béo

Khao sat 3 dung mdi hitu co dé loai béo 1a n-hexan, diethyl ether va ether dau hoa.
Két qua dugc thé hién trong Hinh 7.
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Hinh 7. Két qua khdo sat dung méi loai béo

Két qua cho thay dap g cta amygdalin va cloramphenicol khi ding ether dau hoa 1a
cao hon khi dung n-hexan va diethyl ether. Lira chon ether diu hoa 1am dung méi loai béo.

Quy trinh x&r Iy mau t6i vu duoc lya chon nhu sau: can chinh xac khoang 0,3 g miu
da dugc ddng nhat vao 6ng ly tim 50 mL, thém chinh x4c 0,1 mL chloramphenicol 500
ng/mL lam chit chuan nodi. Thém 30 mL ethanol tuyét d6i vao ong ly tim, rung siéu am &
nhiét d6 65°C trong 90 phut. Loc qua gidy loc vao binh cau 250 mL. C6 quay dich loc &
60°C va thu 14y can. Hoa tan cdn bang chinh xac 5,0 mL ethanol tuyét déi. Hut chinh xéc
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1,0 mL dich hoa cin cho vao dng ly tAm 15 mL rdi thdi kho bang khi N,. Thém 5 mL ether
dau hoa, lic xody vortex, ly tAm va loai bo 16p ether dau hoa bang pipet pasteur, dé bay hoi
toan b luong dung moi loai béo trong ong ly tdm 15 mL. Hoa tan cin con lai trong 6ng
bang 1mL methanol, loc qua mang loc 0,2 pm chuyén vao lo mau.
3.3. Thim dinh phwong phap phén tich

Tién hanh thim dinh phuong phap theo AOAC 2016 [18] v6i céc tiéu chi: dd chon
loc, gi61 han phat hién, gidi han dinh lugng, duong chuén, do dung va do lap lai.
3.3.1. Do chon loc

- S6 diém IP bang 5: Amygdalin c6 1 ion me, 2 ion con va phuong phap st dung ki
thuat tach sac ky long, dap ing yéu cau EU 2021/808.

- Ty 1& ion: Phan tich amygdalin trén mau chuan va miu thém chuan. Két qua dugc
trinh bay trén Bang 3.

Bang 3. Ty I¢é ion cua amygdalin

Chit Ty lé cwong Sai so Khodng sai s6 Ty lI¢ cuwong dj ion
phén tich d¢ ion chudn cho t6i da cho phép trén méau thém
phép chudn

Nhan hat Banh

Amygdali 36,1° + 259 27,08 - 45,13°
ygdatin 1% o : 13% 35% 38,6%

Phén tich mdu tring, mau chudn va mau thém chuan cho thiy: Trén sic ky d6 miu
trang khong xuét hién tin hiéu chat phan tich. Mau thém chuén trén nén hat va nén banh tai
Hinh 8 va Hinh 9 cho tin hi¢u tai thoi gian luu lan luot 1a 5,46 va 5,42 phut gz‘in vo1 thoi
gian luu cta chét chuan (5,41 phut), muc chénh léch tuyét d6i khong qua + 0,1 phit, dap
g yéu cau EU 2021/808.

8.0 -CAP 8.04-CAP
Mau tring Mau thém chuan Mau chuan
5. 46-AMG
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Hinh 8. Sic ky d6 do déic hiéu amygdalin
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Hinh 9. Sic ky d6 do ddc hiéu amygdalin trén nén banh
3.3.2. Gioi han phat hién (LOD) va gioi han dinh luong (LOQ)

Xéc dinh gi6i han dinh lugong (LOQ) cua phuong phap bang cach tinh ti s6 tin hiéu
trén nhidu (S/N). Thuc hién phén tich cdc miu thém chudn & cac ndng d6 thap dan cho dén
khi ti ¢ S/N = 10 - 20, thi tai néng dd do xac dinh 1a LOQ. LOD sé duogc tinh tur gia tri
LOQ : LOD = LOQ/3,3. LOD va LOQ trén nén miu nhan hat va trén nén banh lan luot 1a
15 va 50 ng/kg.
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Hinh 10. Sic ky d6 LOQ trén nén mdu nhén hat (4), banh (B)
3.3.3. Duong chudn q o ‘

Tién hanh thém chuan vao dich chiét mau trang & cac mirc nong do 1,68 - 33,6
ng/mL va phan tich trén thiét bi LC-MS/MS. Xay dung dudng phuy thudc giira ty 1¢ dién
tich pic cta chat phan tich véi ndi chuan va nong do twong tng. Puong chuan dugc lap
trén phan mém Analysis. Két qua duong chuan trén nén banh: y = 0,0319x + 0,0022, binh
phuong hé ) tuong quan tuyén tinh R2 = 0,9972; nén nhan hat: y =0,0256x - 0,0021; binh
phuong hé s6 twong quan tuyén tinh R? = 0,9995 véi do chéch < 15% véi tat ca cac gid tri,
dap tmg yéu cau EU 2021/808.
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3.3.4. D¢ lap lai va dé thu hoi

D6 lip lai va d6 thu hoi duoc danh gia bang cach thém chuin & cac mic 50, 80 va
150 pg/kg trén nén banh va nhan hat di dugc xac dinh khong chira amygdalin. Tién hanh
phan tich cac mau 13p lai 6 1An & mdi mirc theo quy trinh di xay dung. Két qua cho thiy,
d6 thu hdi ciia phuong phap trong khoang 86,2 - 110,0%, do 1éch chudn tuong dbi trong
khoang 2.8 - 5,0%, dap Gmg yéu cau EU 2021/808. D6 khong dam bao do mé rong duoc
tinh toan tir 46 thu hoi va do tai lap, két qua 1a 12,8 - 13,3%.
3.4. Ung dung phwong phap dé phan tich ham lweong amygdalin

Phuong phap sau khi thim dinh dap tng yéu cau da duoc ap dung dé phan tich ham
luong amygdalin cic mAu thuc mua ngu nhién trén dia ban Ha Noi, bao gdm: mau hat
hanh nhén, hat mo dang, hat diéu, hat dé cudi, hat hanh nhéan cit 1at, bot hanh nhan, banh

hanh nhéan va banh my hat. Két qua dugc trinh bay ¢ Bang 4.

Bing 4. Két qua phan tich cic mau thuc

STT Mau Ham lwong (mg/kg)

1 Hat mo ding 34,550

2 Hat hanh nhan 12,0

3 Hat diéu sdy Khong phat hién
4 Hat hanh nhan cét lat 0,97

5 Bot hanh nhan 10,7

6 Hat macca Khong phat hién
7 Hat dé cuoi Khong phat hién
8 Banh quy hanh nhan 0,33

9 Béanh my hanh nhan 0,29

10 Béanh my hat Khong phat hién

Két qua tai Bang 4 cho théy cac mau thuc phém co nguén géc hat mo hoac hat hanh
nhan déu phat hién amygdalin, trong d6 hat mo ding c6 ham lugng amygdalin rét cao,
34.550 mg/kg, phu hop vo1 nghién ctru ciia Karsavuran [13] ¢c6 ham lugng amygdalin trong
hat mo dang: 26 + 14 mg/g . Piéu nay cho thdy amygdalin xuat hién phd bién trong céc loai
thyc pham trén thi truong Ha No6i. Tuy nhién sé luong mau trong nghién ctru con qua nho
(10 mau), chua du dé dua ra két luan mang tinh dai dién. Diéu nay doi hoi nhiing nghién ciru
tiép theo trén s lugng mau 16n hon va cac nén mau khac dé danh gia ham luong amygdalin

trong thuc pham, ciing nhu nguy co clia cic thuc phdm nay tdi con ngudi.
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4. KET LUAN

Phuong phép xac dinh amygdalin trong thuc phim bing k¥ thuat sic ky long khdi
phd hai 1an chinh xac dugc xdy dung va tham dinh dat theo tiéu chi cia AOAC 2016. Do
thu hoi cta phwong phap trong khoang 86,2 - 110,0%, d6 léch chuan twong ddi trong
khoang 2.8 - 5,0%, dap Gmg yéu cau EU 2021/808. D6 khong dam bao do mé rong duoc
tinh toan tir 6 thu hdi va do tai 1ap, két qua 1a 12,8 - 13,3% phu hop va tin cdy dé phan
tich cac hat va san pham tir hat trén thi truong. Két qua phan tich cho thiy cac san pham tir
hat mo hodic hat hanh nhan déu chira amygdalin va cac mau banh cé nguyén li¢u nguén
gbc tir hat hanh nhan c6 phéat hién amygdalin nhung ¢ mutc ham luong thip hon nhiéu

nhiéu so véi muic khuyén céo ctia Uy ban Chau Au dwa ra nim 2017 va Bo Y té Canada.
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Determination of amygdalin in kernels and their products by liquid
chromatography-tandem mass spectrometry

Nguyen Ha Thanh!, Tran Trung Thanh' 2, Nguyen Thi Hong Ngoc!,
Cao Cong Khanh!, Pham Thi Thanh Ha?
INational Institute for Food Control, Hanoi, Vietnam

’Hanoi University of Pharmacy, Hanoi, Vietnam

Abstract

Amygdalin 1s a cyanogenic glycoside, a natural toxicant in Rosaceae spp. such as
almonds, peaches, and apricots, and may appear in products containing them. Amygdalin,
after being absorbed into the body, will be hydrolyzed and release hydrocyanic acid, which
is capable of causing poisoning in humans. Liquid chromatography-tandem mass
spectrometry (LC-MS/MS) with negative mode electrospray ionization and multi-reaction
monitoring (MRM) mode was used to develop and validate a method for determining
amygdalin on food according to AOAC guidelines. Chloramphenicol was chosen as the
internal standard. The mobile phase consists of two channels: channel A (formic acid
0.1%), channel B (acetonitril) and the solid phase is symmetry C18 column (3 mm X 150
mm, 3.5 pum). The method has been validated according to AOAC 2016 guidelines. The
limit of detection and limit of quantitation of amygdalin in food was 15 and 50 pg/kg,
respectively. The linearity ranges from 1.68 to 33.6 ng/mL. Recovery was from 86.2 to
110.0 %, and the relative standard was from 2.8 to 5.0 %. The validated method is applied
to determine amygdalin content in some kernels and their products on Hanoi's market.

Keywords: amygdalin, chloramphenicol, LC-MS/MS, kernel.
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