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Tom tit

1,3-olein-2-palmitin (OPO - Sn2-palmitat) 1a mot loai triacylglycerol c6 trong sita
me, c6 tdc dung gitp hép thu cac chat dinh dudng trong rudt tré em va tré so sinh. Vi co
tac dung tot d6i véi kha nang phat trién cta tré cho nén OPO di dugc cac nha san xuit bo
sung vao sita cong thuc danh cho tré em va tré so sinh. Ham lugng OPO tr¢ thanh mot tiéu
chi quan trong d6i v6i chét lugng sita. Vi vay, viéc xdy dung mot phuong phap dé phan
tich OPO trong cc san pham sita cong thirc 13 can thiét, gop phan danh gia chat lugng cac
san pham sira cong thirc dang duge luu hanh trén thi truong. Trong nghién ciru nay, OPO
da dugc nghién ctru xac dinh bang sic ky 16ng khéi pho (LC-MS/MS) st dung cot sac ky
Agilent Poroshell 120 EC-C18, nguén ion héa phun dién tir ion duong ESI (+), ché d6 theo
doi ion da phan trng (MRM - Multiple reaction monitoring). Gia tri sit dung ctia phuong
phap dugc xic nhan theo hudng dan ctia Hiép hoi cac nha héa hoc phan tich chinh thirc
(AOAC). Két qua cho thay phuong phép co tinh dic hiéu tét, dudng chuan dugc xdy dung
trong khoang ndng do tir 3,0 - 300 pg/kg, gidi han phat hién 1a 1,0 pg/kg, giéi han dinh
luong 1a 3,0 pg/kg; d6 chum va d§ dung vai do 1éch chuan tuong ddi (RSD) nho hon 12%
va d6 thu hdi dao dong tir 89,6 - 112%, dap tng yéu cau theo AOAC. Phuong phap da
dugc sir dung dé phan tich ham lugng OPO trong 17 san pham sira cong thirc danh cho tré
em va tré so sinh trén dia ban Ha Noi.

Tir khéa: 1,3-olein-2-palmitin, OPO, Sn2-palmitat, LC-MS/MS, sita, san pham céng
thure danh cho tré nho.

1. PAT VAN PE

Sita me duoc coi 1a ngudn dinh dudng t6i uu cho tré so sinh va 1a thirc dn chinh cua
tré trong 4 - 6 thang dau doi. Phan lipid cung cap khoang mot nira lugng calo cho tré so
sinh va chii yéu bao gom triacylglycerol (TG), chiém khoang 98% tong s lipid [1]. Trong
chat béo cua sira me, acid palmitic (C16 : 0) dugc este hoa & vi tri giita (vi tri sn-2) trén
khung glycerol va acid oleic (C18:1n9) chu yéu ¢ 2 vi tri bén ngoai, tao ra mot loai
triacylglycerol 1a 1,3-olein-2-palmitin (OPO - Sn2-palmitat - Hinh 1), ¢6 tac dung gitup hap
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thu cac chit dinh dudng trong rudt tré em va tré so sinh. Pidu nay duoc giai thich 1a do
trong qua trinh tiéu hoa, lipase uu tién giai phong cac acid béo ¢ vi tri sn-1 va sn-3 cua TG
dé tao ra cac acid béo tu do va 2-monoacylglycerol. Acid palmitic duoc este hoa & vi tri sn-
2 cuia monoacylglycerol d& hip thu trong khi acid palmitic ty do ¢6 xu huéng tao xa phong
v6i canxi va chuyén héa thanh hop chit khong tan [2-3].
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Hinh 1. Céng thirc cdu tao ciia 1,3-olein-2-palmitin (OPO)

Trong sita cong thirc danh cho tré so sinh, chat béo thuong duge sir dung 1a hdn hop
dau va m& thuc vat, dugc pha tron dé bat chudc thanh phan chéat béo cia sita me. Tuy
nhién, trong tu nhién thyc vt hau nhu luon loai trir C16:0 khoi vi tri sn-2 trén TG cua
ching va do d6 chit béo thuc vét khong thé bat chude ty 18 C16:0 trong TG dugc tim thay
& sita me [1]. Tuy nhién, cac nha san xudt va ngudi tiéu ding thuong chi quan tim dén
ham lugng acid béo trong san phdm ma rat khé phan biét dugc cac acid béo d6 lién két & vi
tri nao trén TG. Vi vdy, viéc phat trién phuong phap phan tich OPO trong cac san pham
sita cong thic giup phat hién chinh xac sy c6 miat ciia OPO, tir @6 gop phan dénh gia chat
luong sira.

Trén thé gidi di c6 nhidu phuong phap xac dinh ham luong OPO trong chat béo,
trong thit lon, thit bo va sita, bang nhiéu k¥ thuat nhu sic ky khi ion héa ngon lira GC-FID
[4-5], quang phd cong huong tir hat nhan C-NMR [6], sdc ky 1ong va sic ky 1ong khdi
phd [7-9]. Tuy nhién, phuong phap GC-FID ¢ qua trinh xir Iy miu phirc tap, ton nhiéu
thoi gian. Mit khac, phuong phdap NMR cé ving pho carbonyl chi thich hop dé phan biét
chat béo bio hoa vdi cac chat béo khong bio hoa, ngoai ra dbi véi nhitng TG ¢ cung sb
carbon trong phan tir thi c6 thé gay kho khin trong viéc nhan biét cic chat. Phuong phép
sdc ky long khdi phé hai 14n ¢6 nhiéu vu diém vuot troi nhu do nhay tdt, dd ddc hiéu cao,
thoi gian phan tich nhanh, qué trinh x&r Iy mau don gian, da duoc nhiéu tic gia nghién ciru
dé xac dinh OPO trong cac nén miu. Do d6, trong nghién ctru nay, phuong phap sic ky
long khdi phé da duoc lya chon dé nghién ctru xac dinh ham lugng OPO trong cac san
pham sita cong thirc danh cho tré em va tré so sinh dang duoc luu hanh trén thi truong Viét

Nam.
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2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Déi tuong nghién ctu 13 1,3-olein-2-palmitin (OPO). Cac miu sita cong thirc danh
cho tré em va tré so sinh duoc mua ngﬁu nhién tai cac chg, ctra hang, siéu thi & Ha Nai.
2.2. Héa chit

Chat chudn 1,3-olein-2-palmitin, do tinh khiét 99% (Sigma-aldrich). Cac dung moi,
héa chit cua hang Merck gém: methanol, isopropanol, amoni format, natri format, aceton,
dung dich amoniac 25%, n-hexan, diethyl ether, petroleum ether va nudc deion.

2.3. Thiét bi va dung cu

Hé thong sic ky 1ong khéi phd ba tir cuc AB Sciex Triple Quad 6500, cot sic ky
Agilent Poroshell 120 EC-C18 (150 % 2,1 mm x 2,7 pm). Mdt s6 thiét bi phu trg khac bao
gdém can phan tich (c6 d chinh xac 0,1 mg) XS105 (Metter Toledo); may ly tdam lanh
Mikro 200R (Hettich); may lic ngang HS260 (IKA); may ¢ quay chan khong (Eyela -
Nhit Ban) va céc thiét bi, dung cu thong thudng khac trong phong thi nghiém.

2.4. Phuong phap nghién ciru
2.4.1. Piéu kién phdn tich OPO bang phwong phdp sdc ky long khéi phé (LC-MS/MS)

Qua tham khao tai liéu [9], diéu kién phan tich OPO dugc lya chon nhu sau: stir dung
ngudn ion hoa phun dién tir ESI (+), ché do quét lya chon da phan tng (MRM), 1 jon me
va 2 ion con (1 ion con dugc st dung dé dinh lugng va 1 ion con dugc st dung dé dinh
tinh), cot phan tich Agilent Poroshell 120 EC-C18, pha dong ding dong gém n-hexan,
isopropanol va amoni format 0,01M pha trong methanol theo ti 1€ thé tich 15 : 15 : 70, thoi
gian cho mdi 1an phan tich 1a 10 phut véi toc d6 dong 0,4 mL/phit, nhiét d6 cot & nhiét do
phong.

2.4.2. Khdo sat diéu kién xir Iy mdu

Trén co s¢ tham khao tai li¢u [9], quy trinh xtr Iy mau duoc lua chon nhu sau: Can
chinh x4c khoang 0,1g mau da dong nhat vao 6ng ly tim 15 mL, thém 2 mL nuéc deion &
40°C. Rung siéu am ¢ 40°C trong 10 phat. Hut 100 pL dung dich miu vao éng ly tdm 15
mL khéc ¢6 chira 2,9 mL nuéc deion & 40°C. Dé két tia protein va tach carbohydrate,
thém 500 pL dung dich amoniac 25% va 2 mL ethanol tuyét ddi, lic vortex 2 phut. Ly tim
& 6.000 vong/phut trong 2 phit rdi chuyén phan dich sang mot éng ly tim 50 mL. Dé chiét
xuét lipid, thém 10 mL hdn hop diethyl ether: petroleum ether (1 : 1, v/v), lic vortex 2
phut. Chuyén pha hitu co phia trén sang mot éng ly tim 50 mL, phan dich con lai duoc
chiét mot 14n nira v6i 10 mL hdn hop diethyl ether : petroleum ether (1 : 1, v/v). Gop 2
phan dung mai hitu co phia trén rdi thdi khd bang khi nito. Hoa tan phan cin bang 1 mL
dung dich aceton: methanol (4 : 1, v/v), loc qua mang 0,22 pm rdi chuyén vao lo dung miu
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va phan tich trén LC-MS/MS. Sur dung mau sita cong thic da duoc xac dinh 1a c6 ham
luong OPO dé thuc hién cac khao sat, cu thé nhu sau:
+ Khéo sat dung méi chiét OPO ra khoi nén méu: nude deion va MeOH : H2O (1 : 1,

v/v);

+ Khao sat nhiét d6 chiét: 30, 37, 40 va 45°C;

+ Khao sat dung méi chiét xuat lipid (sir dung phuong phap chiét long-16ng, muc dich
la 1am giau va lam sach): diethyl ether; petroleum ether; diethyl ether: petroleum ether (1 :
1, v/v);

+ Khao sat sb 1an chiét lipid: mot, hai va ba lan;

+ Khdo sat dung mdi hoa cin: aceton; methanol; aceton: methanol 4:1,v/v),

2.4.3. Tham dinh phirong phdp

Céc thong s6 duoc thAm dinh dé danh gia phuong phap bao gém: do dac hiéu (56
diém IP, ti 1¢ ion, phan tich mAu trang, mau chuan va mau thém chuan), gidi han phat hién,
gi6i han dinh lugng (dua vao ty 1€ tin hi¢u so véi nhiéu S/N), duong chuén (xay dung
duong chuan tir 3,0 - 300 pg/kg), do lap lai va do thu hoi (thuc hién phan tich lap lai 6 lan
& 3 mirc nong do6 3,0; 100; 200 pg/kg). Cac két qua duge danh gia, so sanh véi cac quy
dinh theo AOAC 2016 [10].

3. KET QUA VA BAN LUAN
3.1. Piéu kién tdi wu phan tich OPO bing LC-MS/MS

Trén co s& cac diéu kién phan tich da lya chon & muc 2.4.1, dé khao sat diéu kién
MS/MS, dung dich chudn OPO 100 ng/mL di dugc bom vao khéi phd va ti wu hoa tu
dong dé lya chon ion me, ion con va nang lugng va cham. Céc két qua dugc tom tat trong

Bang 1 (s diém IP dugc tinh theo tiéu chuan caa EC 2021/808 [11]).

Bing 1. Piéu kién MS/MS sir dung trong phén tich OPO

Tén chit Ion me Ion con CE (eV) So diém IP
577,5 41
OPO 876,8 5
603,6 35

Dua vao két qua khao sat, manh 577,5 dugc lya chon la ion dinh lugng, manh 603,6
1a ion dinh tinh, s6 diém IP = 5 dat dé phan tich trén khéi phd (theo AOAC [10]). Nhu vy,
diéu kién LC-MS/MS d3 dat dugc d6 dic hiéu can thiét dé c6 thé sir dung khao sat quy
trinh xtr Iy mau va phan tich OPO.
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3.2. Khio sat quy trinh xir Iy miu
3.2.1. Khdo sat dung méi chiét OPO ra khéi nén mau

Trén co s& quy trinh xir Iy mau néu & muc 2.4.2, viéc khao sat dugc thuc hién voi hai
dung moi chiét 13 nude deion va MeOH : H2O (1 : 1, v/v). Két qua khao sat duoc trinh bay
6 Hinh 2.
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Hinh 2. Két qua khdo sdat dung méi chiét OPO ra khéi nén mau

Két qua & Hinh 2 cho thay, dung méi chiét OPO 1a MeOH : H2O (1 : 1, v/v) cho tin
hiéu cao hon so véi sir dung nudc deion. Didu nay c6 thé duoc giai thich 1a do OPO la chét
béo trung tinh, chira nhém chirc carbonyl c¢6 kha ning tao lién két hydro véi nudc va
methanol nén nuéc va methanol c¢6 kha nang hoa tan, 16i kéo OPO ra khoi nén mau. Ngoai
ra, methanol c6 kha ning tao lién két hydro manh hon so v6i nudc nén khi két hop
methanol v&i nude lam tang hiéu suit tach OPO ra khoi nén mau. Do d6, MeOH : H,O (1 :
1, v/v) duoc chon 1am dung moéi chiét OPO tir cac nén mau.
3.2.2. Khdo sdt nhiét do chiét

Trén co s& quy trinh xir Iy mau néu & muyc 2.4.2, nhiét do chiét duoc khao sat véi cac
gié tri 1an luot 1a 30; 37; 40 va 45°C. Két qua khao sat dugc trinh bay ¢ Hinh 3.
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Hinh 3. Két qua khdo sdt nhiét @6 chiét OPO ra khdi nén mau
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Két qua ¢ Hinh 3 cho thdy, nhiét 46 chiét miu 1a 40°C cho tin hiéu cao nhét. Khi
tang nhiét do s& lam tang kha ning khuéch tan cua chét tan vao dung mdi chiét, tuy nhién
néu tang nhiét do 1én qua cao s& lam bay hoi dung moéi va c6 thé gay ra qua trinh oxy héa
OPO dan dén hiéu suét chiét giam. Tir d6, nhiét d6 chiét 40°C dugc Iya chon cho cac khao
sat tiép theo.

3.2.3. Khado sat dung méi chiét xuat lipid

Trén co s& quy trinh xir Iy mau néu ¢ muyc 2.4.2, dung mdi chiét duoc khao sat lan
luot 1a diethyl ether; petroleum ether; diethyl ether:petroleum ether (1 : 1, v/v). Két qua
khao sat dugc trinh bay ¢ Hinh 4.
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Hinh 4. Két qua khdo sat dung méi chiét xudt lipid

Dung mdi diethyl ether twong tic tot véi cac acid béo khong no, trong khi d6
petroleum ether twong tac tot voi cac acid béo no. Do d6, khi str dung hdn hop dung méi
chiét xuét lipid 1a diethyl ether: petroleum ether (1 : 1, v/v) s& lién két voi OPO (phan tir co
ddng thoi ca gbe acid béo no va khong no) tét hon so voi chi sir dung mot trong hai loai
ether nay. Do do, diethyl ether : petroleum ether (1 : 1, v/v) dugc lya chon cho céc nghién
ctru tiép theo.
3.2.4. Khdo sdt sé lan chiét lipid

Nhiam muc dich chiét xuit dugc luong OPO 16n nhit tir dung dich mAu, viéc chiét
lap lai gitip dam bao OPO dugc chuyén tbi da sang pha hitu co. Khao sat s6 1an chiét xuat
lipid bang hdn hop ether lan lugt 1a mot lan, hai lan, ba 1an, mdi lan 10 mL va khong thay
dbi cac yéu té khac. Két qua khao sat duoc trinh bay ¢ Hinh 5.
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Hinh 5. Két qua khdo sat sé lan chiét lipid

Tir két qua ¢ Hinh 5 cho thay, chiét xuét lipid 2 va 3 1an bang hdn hop diethyl ether:
petroleum ether (1 : 1, v/v), mdi 1an 10 mL cho tin hiéu cao hon so v&i chi chiét 1 1an 10
mL. Diéu nay 1a do khi chiét mot 1an chua tach hét duoc OPO ra khoi dich chiét mau. Tuy
nhién, chiét 2 14n va 3 1an cho tin hiéu twong duong nhau nén 2 1an chiét duoc lwa chon 1a
diéu kién t6i uu cho cac khao sét tiép theo.
3.2.5. Khdo sat dung méi hoa cdn

Trén co s& quy trinh xir Iy mau néu ¢ muc 2.4.2, dung mdi hoa can dugc khao sat 1an
luot 14 aceton; methanol; aceton: methanol (4 : 1, v/v). Két qua khao sat dugc trinh bay &
Hinh 6.
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Hinh 6. Két qua khao sdt dung méi hoa cin
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Két qua ¢ Hinh 6 cho thay, sir dung dung mdi hoa can 1a aceton: methanol (4 : 1, v/v)
cho tin hiéu cao nhat, do d6 aceton: methanol (4 : 1, v/v) dugc lya chon Iam diéu kién tbi
uu trong nghién curu nay.

Tir cac két qua khao sat, quy trinh xir Iy mau ti vu duoc lua chon nhu sau (Hinh 7):
Cén chinh xac khoang 0,1g mau di dong nhat vao dng ly tim 15 mL, thém 2 mL dung dich
MeOH : HO (1 : 1, v/v) ¢ 40°C. Rung si€u am ¢ 40°C trong 10 phut. Hat 100 uL dung
dich mau vao 6ng ly tdim 15 mL khéac c6 chira 2,9 mL nudc deion ¢ 40°C. Dé két tua
protein va tach carbohydrate, thém 500 pL. dung dich amoniac 25% va 2 mL ethanol tuyét
dbi, lac vortex 2 phut. Ly tam & 6.000 vong/phit trong 2 phit rdi chuyén phan dich sang
mot 6ng ly tim 50 mL. Dé chiét xuét lipid, thém 10 mL hdn hop diethyl ether: petroleum
ether (1 : 1, v/v), lic vortex 2 phiit. Chuyén pha hitu co phia trén sang mot 6ng ly tim 50
mL, phén dich con lai dugc chiét mot 14n nira véi 10 mL hdn hop diethyl ether: petroleum
ether (1 : 1, v/v). Gop 2 phan dung méi hitu co phia trén roi thoi kho bang khi nito. Hoa tan
phan cin bang 1 mL dung dich aceton: methanol (4 : 1, v/v), loc qua mang 0,22 pm roi
chuyén vao lo dung mau va phén tich trén LC-MS/MS.

Can chinh xac 0.1g mau vao éng ly tam 15 mL

+2 mL MeOH:H,O (1:1. v/v) ¢ 40 °C

v

Rung siéu am & 40 °C trong 10 phit

Hiit 100 puL dung dich mau vao éng ly tam 15 mL khac c6 chira 2,9 mL mrdce deion & 40°C

+ 500 nL. NH; 25% va 2 mL EtOH 96%

L 3

Lic vortex 2 phut, ly tam & 6000 rpm/ 2 phut roi chuyén dich sang 6ng ly tam 50mL

+ 10 mL dd Et,O:petroleum ether (1:1, v/v)

3

Lic vortex 2 phit 5 5+
Lép trén c p Ldp duét +10 mL dd ‘
Et,O:petroleum ether (1:1, v/v)
. 4 Lép trén ; "
Ong ly tam 50mL Lac vortex 2 phit
Théi kho, hoa cin bing 1mL dd . Loc qua mang 0,22 pm rdi chuyén vao lo
(CH;),CO:MeOH (4:1. v/v) dimg mau - phan tich trén LC-MS/MS

Hinh 7. Quy trinh xir Iy mdau OPO 16i wu
3.3. Thim dinh phwong phip
3.3.1. Do dac hiéu

banh gia d6 dac hi¢u cua phuong phap qua céc tiéu chi:
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+ Tinh sé6 diém IP: OPO c6 1 ion me va 2 ion con, sd diém IP = 5 (theo muc 3.1),
thoa min yéu cau phan tich trén khéi phd (EC 2021/808 [11]).

+ Ty I¢ ion: DSi v6i phuong phap phan tich trén khdi phd, ty 18 ion 1a tiéu chi dé
khéng dinh sy c6 mat cia chat phan tich: tién hanh phan tich trén nén mau chuin va mau
thém chuén, so sanh ty I¢ cuong d6 ion dinh tinh véi ion dinh luong thu dugc. Cac két qua
duoc trinh bay ¢ Bang 2.

Bdng 2. Ty I¢ ion ciia OPO

Chitphin Ty ¢ cwong dp % sail¢ch  Khodng sai sé Ty I¢ cwong dp ion
tich ion mau chuan cho phép toi da cho phép  trén mau thém chudn
OPO 80,0% +10% 72,0 - 88,0% 79,1%

Két qua & Bang 2 cho thdy, ty 1¢ cuong do ion trén mau thém chuén 13 79,1%, nam
trong khoang sai sd tdi da cho phép (72,0 - 88,0%), do d6, phuong phap dap tmg tiéu chi
vé ti 1¢ ion trong mau chuan va mau thém chuan (theo tiéu chuan caa EC 2021/808 [11]).

+ Phan tich mAu tring, mau chuan va mau tring thém chuan:

Két qua sic d6 danh gia d¢ dac hiéu & Hinh 8 cho thay, miu trang khong xuét hién
tin hiéu cua chét phan tich, mau thém chuin va mau chuin c6 tin hiéu tai cung thoi gian
luu (4,63 phit) chénh léch khong qua 2%. Nhu vay, phuong phap dap tGng yéu cau vé
thong sb tham dinh tinh dic hiéu dé phan tich OPO (theo AOAC [10]).

Méau tréng

e Chuin 100 ng/mL

AN - PO (Unsent P M0 A0 O mapi | o 54 o (N ) ¥

fover Tl oty AAC 1 1ol AT 0K }Iﬁu tring thém

chuén 100 ng/mL

Hinh 8. Két qua déanh gia dé ddc hiéu
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3.3.2. Gioi han phat hién (LOD) va gioi han dinh luvong (LOQ)

Tién hanh phan tich mau tring thém chuan & cac mirc nong do thap dan va con co thé
xuét hién tin hiéu chat phan tich, lip lai 6 1an. Tién hanh x4c dinh ty 1& S/N dya trén phan
mém cua thiét bi. Gi6i han phat hién 13 ndong d6 ma tai d6 c6 S/N = 3. Gi6i han dinh luong
la gidi han ma tai do6 S/N = 10.

Két qua khao sat cho thiy, S/N = 21,5 d6i véi OPO ndng do thém chudn 3 pg/kg
(Hinh 9). Do @06, gia tri 1 ug/kg duoc lua chon 1a gidi han phat hién, 3 pg/kg 1a gidi han
dinh lwong ctia phuong phap ddi voi nén méu sira cong thire danh cho tré em va tré so sinh.

S/N=2L1,5

’,,‘ + - Noise -

Hinh 9. Sic d6 mdu thém chudn OPO tai 3 ug/kg

3.3.3. Puong chudn

Trén co s didu kién t6i wu Iya chon, duong chuan xac dinh OPO bang phuong phép
LC-MS/MS di dugce xdy dung ¢ cac mic nong do 3; 10; 30; 50; 100; 200; 300 pg/ke.
Puong chuan duoc xdy dung dua trén sy phu thudc giita dién tich pic v6i ndng do tuong
g va sir dung phan mém Excel. Két qua cho thay trong khoang nong d6 khao sat, tin hiéu
ctia OPO c6 su twong quan tuyén tinh véi ndng do, hé sb twong quan tuyén tinh R? > 0,995
va ¢6 d6 chéch < 15% véi tit ca cac gia tri.
3.3.4. Bé Idp lai va dg thu hoi

Do lap lai va do thu hoi cua phuwong phap duoc danh gia bang cach thém chuan vao
mau sita cong thie di dugc xac dinh khong chira OPO, tién hanh phan tich theo quy trinh
da xay dung. Cac mau dugc thém chuin & cac mirc ndong do 3, 100, va 200 pg/kg. Cac két
qué phan tich cho thdy, gi4 tri d6 thu hdi cia OPO nam trong khoang tir 89,6 - 112%, do
1éch chuan tuwong dbi trong khoang tir 4,31 - 5,26%. Cac két qua nay cho thdy phuong phap
¢ d6 chinh xac dap ung theo yéu cau cia AOAC [10] (d6 thu hoi trong khoang 60 - 115%
va d6 1éch chuan twong d6i < 21% tai nong do 3 pg/kg).
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3.3.5. Ung dung phan tich OPO trong sita cong thirc danh cho tré em va tré so sinh
Phuong phap di duoc tmg dung dé xac dinh ham luong OPO trong 17 mau sita cong
thirc danh cho tré em va tré so sinh dugc thu thap ngau nhién trén thi truong Ha Noi. Két
qua duoc trinh bay ¢ Bang 3.
Bing 3. Két qua phan tich ham lwong OPO trong 17 mdu sita cong thirc

danh cho tré em va tré so sinh

STT Méu Sé luong madu Ham lwong (mg/100g)
1 Mau sita cong thitc danh cho 6 340 - 6.470
tré 0 - 6 thang tudi
2 Mau sita cong thirc danh cho 6 250 - 8.060
tré 0 - 12 thang tudi
3 Mau sita cong thirc danh cho 3 270 - 4.160
tré 1 - 2 tudi
4  Mau sita cong thic danh cho 1 6.620
tré 1 - 3 tudi
5  Mau sita cong thirc danh cho 1 19.300

tré hon 2 tudi

Tir két qua thu duogc & Bang 3, trong 17 mau sita cong thirc da phan tich, ham lugng
OPO thap nhat 12 250 mg/100g (mAu sita cong thic danh cho tré 0 - 12 thang tudi), mau c6
ham lugng OPO cao nhit 1én d&én 19.300 mg/100g (mAu sita cong thirc danh cho tré hon 2
tudi). Theo nghién ctru cua F. Giuffrida va cac cong su [9], ndong do OPO trong cac mau
sita me ¢ 30, 60 va 120 ngay sau khi sinh nam trong khoang 333 - 383 mg/100 mL. Nhu
vay, trong 17 mau sita cong thirc di phan tich c6 2 mau khong dat dugc ham lugng OPO
gidng nhu trong sita me (1 mAu sita cong thirc danh cho tré 0 - 12 thang tudi ¢ ham luong
OPO 14 250 mg/100g va 1 mau sita cong thirc danh cho tré 1 - 2 tudi ¢6 ham lugng OPO 1a
270 mg/100g).

4.KET LUAN

Nghién ctru di sir dung k¥ thuat LC-MS/MS dé xac dinh ham luong OPO trong sita
cong thirc danh cho tré em va tré so sinh. Cac diéu kién phan tich gdm: pha dong dang
dong gdm n-hexan, isopropanol va amoni format 0,01 M pha trong methanol theo ty 18 thé
tich 15 : 15 : 70, cot sic ky Agilent Poroshell 120 EC-C18, két hop xir Iy mau bang hdn
hop dung moi hitu co... Phuong phap da duoc tham dinh va két qua dap ung theo yéu cau
cia AOAC [10] (LOQ 1a 3 pg/kg; gia tri do thu hoi trong khoang 89,6 - 112%, d6 léch
chuan tuong ddi tir 4,31 - 5,26%). Trong 17 méu sita cong thic danh cho tré em va tré so
sinh di phén tich, tit ca cac san phdm déu c6 chira OPO, mau c6 ham luong cao nhat 1én
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dén 19,3 g/100 g (mAu sita cong thire danh cho tré hon 2 tudi). Nghién ctru sé tiép tuc duoc

mo rong dé phan tich ham luong OPO trong cac san pham sita khac trén thi truong.
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Determination of 1,3-olein-2-palmitin (OP0) content in infant formula by
liquid chromatography coupled mass spectrometry LC-MS/MS

Phung Cong Ly, Vu Ngoc Tu, Nguyen Thi Hong Ngoc

National Institute for Food Control, Hanoi, Vietnam

Abstract

1,3-olein-2-palmitin (OPO - Sn2-palmitate) is a triacylglycerol found in breast milk
that helps absorb nutrients in the infant’s intestine. Because of its beneficial effect on the
infant's health improvement, OPO has been added by manufacturers to infant and infant
formula. OPO content becomes an important criterion for milk quality. Therefore, it is
necessary to develop a method to analyze OPO in formula milk products, contributing to
assessing the quality of formula products being circulated in the market. In this study, OPO
was determined by liquid chromatography-mass spectrometry (LC-MS/MS) using an
Agilent Poroshell 120 EC-C18 chromatographic column, with an ESI (+) positive electron
spray ionization source and multiple reaction monitoring (MRM) mode. The validity of the
method was confirmed according to the guidelines of the Association of Official Analytical
Chemists (AOAC). The results showed that the method has good specificity, the linearity
range from 3.0 to 300 ug/kg, the detection limit of 1.0 ug/kg, the quantification limit of 3.0
png/kg; precision and accuracy with relative standard deviation (RSD) less than 12% and
recoveries ranging from 89.6 to 112%, meeting AOAC requirements. The method was
used to analyze the OPO content in 17 infant formula products in Hanoi.

Keywords: 1,3-olein-2-palmitin, OPO, Sn2-palmitate, LC-MS/MS, milk, infant formula.
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