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TOM TAT

Ham lugng methanol trong mot sd loai rugu udng cd @ con cao da dugc xac dinh bang phuong phap sac ky khi véi detector ion hda ngon Iifa (GC-FID), chat
ndi chudn dugc sir dung cho phuong phap xac dinh 1a acetonitrile. Cc gia tri st dung ciia phuong phap thu dugc it thuc nghiém nhu gii han phat hién (MDL)
dat 5mg/L, gidi han dinh lugng (LOQ) dat 25mg/L, do thu hoi dat 94,39 - 98,45%, d6 |&ch chudn tuong t3i (RSD%) cia dd lap va do tai lap tuong tng 13 4,05%
va 5,19%. Cac két qua thu duac cho théy viéc st dung (GC-FID) la phuong phap hoan toan thich hop dé phén tich methanol trong rugu.

Tirkhéa: Rugu; methanol; sdc ky khi (GC); detector ion hda ngon Iika (FID); gidi han phdt hién (MDL).

ABSTRACT

The methanol content in some high-alcohol drink was determined by gas chromatography with flame ionization detetor (GC-FID), the internal standard
used for the determination method was acetonitrile. The values of the methode are obtained from expriments such as limit of detection (MDL) reaching 5mg/L,
limit of quatification (LOD) reaching 25 mg/L, recovery reaching 94.39 - 98.45%, the relative standard diviation (RSD%) of repeatability and reproducibility are
4.05% and 5.19%, respectively. The obtained results show that using (GC-FID) is a completely suitable method for analyzing methanol in wine.

Keywords: White spirit, methanol, Gas chromatography (GC), flame ionization detector (FID), method detection limit (VDL).
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1.MG PAU

Methanol rat déc, gay hai cho co thé con ngudi.
Methanol dugc dung trong céng nghiép lam dung moi
hoa tan cac chat htu ca hay chiét xuat cac loai dau va diéu
ché cac chat cong nghiép. Day la loai chat rat doc vi ching
thai trir cham, khi bi oxy hda sé chuyén thanh formaldehyd
va axit formic, chinh nhiing chat nay sé gay déc cho gan va
than gay suy than cap, gan nhiém doc [1]. Khi ngd doc
methanol cdp tinh c6 cac biéu hién: dau dau, mét, budn
nén, non, gidm thi luc nang hon sé bi mu, co giat, gian
déng tu suy sup tuan hoan, suy ho hap, tir vong. Déi vai
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ngudi binh thudng chi can uéng phai 5 - 15ml methanol c6
thé gay ngd doc nang, 15ml trg lén 1a gdy mu loa, 30ml ¢
thé gay tirvong [2].

Rugu la moét loai d6 uéng quen thudc gan lién véi nét
van hoa cia ngudi Viét Nam, nhung khéng thé phti nhan
nhling tac hai ma rugu gay ra. Theo bao ctia B6 Y té cho
thay, tr nam 2007-2017, ca nudc c6 58 vu ngd doc 1én
khién 382 ngudi bi ngd doc, 98 ngudi ti vong [2]. Trong
do, c6 khoang hon 50% vu ngd doc la do rugu trang cé
ham lugng methanol cao vugt muic cho phép theo TCVN
7043:2013 [3]. Vao nhling thang cudi ndm 2023, van dé
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ngd doc rugu tiép tuc “nong” trd lai. Co trudng hop xét
nghiém mau rugu trang con lai ctia bénh nhan ngd doc
cho két qua ham lugng methanol cao hon 30 lan muic cho
phép [4]. Piéu dang noi, nguy co ngd doc methanol rat
cao badi nhiéu ca s& san xuat st dung loai con nay dé pha
ché vi gia ré, kho phat hién va dé pha ché. Do d6, dé bao
vé ngudi tiéu dung, viéc kiém tra va danh gia ham luong
methanol trong rugu uéng la mét van dé cap bach, phan
nao co thé han ché thap nhat nhiing ca ngd déc rugu c6
chidia ham lugng methanol cao.

Hién nay, c6 nhiéu phuang phap dé phat hién, dinh
lugng methanol nhu phuong phap chuédn dé [5], phuong
phép so mau day chudn [6], phuong phap sic ky léng
hiéu nang cao [7],... Tuy nhién, viéc lya chon s dung
phuong phéap dinh lugng methanol phu thudc vao tung
déi tugng mau. Binh lugng methanol trong thuc pham
can doi hoi phuong phap c6 dd nhay ciing nhu d6 6n
dinh, d6 chinh xac cao.

Trong nghién ctu nay, ching téi da si dung phucong
phap sac ky khi detector ion hoa ngon Ira (GC-FID) véi chat
noi chuan acetonitrile dé xac dinh ham luogng methanol
trong mau rugu trdng cung vai viéc xac nhan cac gia tri st
dung ctia phuong phap bao gém gidi han phat hién, gidi
han dinh lugng, d6 lap, d6 tai lap, d6 thu hoi.

2. THUC NGHIEM
2.1. Héa chat, thiét bi

Cac hoda chat dugc st dung trong qua trinh thuc
nghiém: Acetonitrile (CHsCN) > 99,7%, Merck. Methanol
(CHsOH) > 99,7%, Merck. Ethanol (C;HsOH) > 99,7%,
Merck. Nudc deion dung trong phong thi nghiém.

Dung dich methanol 1000mg/L: can 1g methanol
(CHs0H) >99,7% va dinh muic thanh 1000ml bang nudc
deion.

Dung dich acetonitrile 1000mg/L: can 1g acetonitrile
(CH5CN) > 99,7%, dinh muc thanh 1000ml bang nuéc
deion.

Methanol dugc tién hanh phan tich trén thiét bi may sac
ky khi 7890B GC-FID cla hang Agilent tai Phong thi nghiém
phan tich va ung dung, Khoa Cong nghé Héa, Truong bai
hoc Cong nghiép Ha Néi.

2.2, Thu mau, xac dinh dd rugu, ham lugng methanol
trong rucu

Cac mau rugu trdng khong nhan mac dugc thu thap
tai khu vuc quan Bac Tur Liém, Ha Noi, dugc déng vao chai
nhua PET day nadp kin va dugc bdo quan & nhiét do
22 -25°C.
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Cac mau rugu sau khi thu thap dugc xac dinh do rugu
theo tiéu chuan TCVN 8008:20009.

Chuan bi mau nhu sau: 0,6ml mau rugu, Tml chat noi
chudn ACN sau dé tién hanh s3c ky khi GC-FID dé xac dinh
ham lugng methanol trong mau rugu.

Ham lugng methanol (mg/L) quy vé rugu 100° dugc
tinh dua trén céng thuc:
100

XCACNXfXT

C (y—a)

MeOH —

Trong dé:

y la ty |é gi(ra dién tich peak cila MeOH va CAN;

a, b 1a hé s6 trong phuang trinh dudng chuén;

Cacnla néng d6 cla chat ndi chudn ACN da thém vao
mau (mg/L);

fla hé s6 phaloang;

100 1a hé s6 quy déi;

C la d6 rugu clia mau rugu quy vé 20°C.

Ham lugng methanol trong cac mau rugu dugc danh
gia theo Tiéu chuan Viét Nam TCVN 7043:2013.

2.3. Xac nhan gia tri sir dung
2.3.1. Budng chudn dinh lugng methanol

DPudng chuén dinh lugng methanol (MeOH) dugc tién
hanh hanh xdy dung véi chat noéi chudn acetonitrile
(ACN). TU dung dich chudn géc clia methanol 1000mg/L,
acetonitrile 1000mg/L, chuan bj cac mau theo céc ty lé
0,2:1;0,5:1; 1:1; 3:1; 5:1; 10:1 (v/v), sau d6 ti€n hanh phan
tich mau trén hé théng GC-FID thu dugc dién tich peak
clia MeOH va ACN, st dung phan mém excel dung dugc
dudng chudn su phu thudc gitia ty & dién tich peak cda
MeOH/ACN vao ty Ié néng d6 ctia MeOH/ACN.

2.3.2. Gidi han phdt hién (MDL) va gi6éi han dinh
luong (LOQ)

Xac dinh gia tri MDL va LOQ bang cach st dung dudng
nhiéu nén S/N (trong dé: S la chiéu cao chat phan tich, N 1a
dudng nhiéu nén). MDL dugc chap nhan tai ndong d6 ma
tai d6 tin hiéu I6n gap 2 - 3 lan dudng nhiéu nén. LOQ dugc
chap nhan tai néng d6 ma tai do tin hiéu I16n gap khoang
10 - 20 lan dudng nhiéu nén [8]. Cac gia tri dugc tinh dua
trén phan mém trén hé théng GC clia hang Agilent.

2.3.3.D6 ldp va dé tdi ldp

Viéc xac dinh d6 lap, d6 tai lap clia phuong phap dugc
phan tich 13p lai 7 1an trén cing mau thuc va dugc tién
hanh béi hai thi nghiém vién (TNV) khac nhau va trong
hai ngay khac nhau. D6 léch chudn dugc tinh va so sanh
theo AOAC.
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FID1 A, Front Signal (C\CHEM32\1\DATA\11012024\N3.D)
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Hinh 1. Phé d6 GC-FID: (A)-clia MeOH; B-ctia MeOH, ACN; C- clia mau rugu 2.3.4. D6 thu hoi
cling chét chudn MeOH va chat ndi chuan ACN Do thu héi dugc xac dinh bang céach tién hanh thém
chuén & ba diém néng d6 thap, trung binh, cao (157,85
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mg/L; 360,00 mg/L; 529,41 mg/L). Chuan bi mau nhu sau:
0,6 ml mau rugu, 1TmL chat néi chuan ACN 1000mg/L,
thém 0,3ml; 0,9 ml; 1,8 ml dung dich chuan MeOH
1000mg/L tuong tng dugc cac dung dich tai 3 diém néng
d6 thap, trung binh, cao.
3. KET QUA VA THAO LUAN
3.1. Cac diéu kién chay sac ky GC-FID

Theo tai liéu tham khao [9] va qua khao sat, mau phan
tich dugc tién hanh trén hé thong GC-FID véi cac diéu nhu
sau:

(ot: (6t mao quan DB-WAX, 0,25um, kich thudc
30mx0,320mm

Injector: 180°C

Dectector FID: H,: 40ml/min
Air: 400ml/min

Nhiét do dectector: 240°C

Oven: 40°C giif trong 1 min, gia nhiét [én 100°C véi
tdc do 12°C/min, gia nhiét lén 180°C véi tdc
0 gia nhiét 25°C/min

Thé tich bom mau: 0,1uL

Ti lé chia dong 20:1

Két qua sac ky cia chat chuan methanol, acetonitrile,
ethanol va miu phan tich dugc thé hién trén phd dé
hinh 1.

K&t qua cho thay, peak ctia MeOH déu xuat hién trén
cac phé dé (A), (B), (C) véi thai gian luu la khodng 4 phat.
Dai vGi peak cila ACN xuét hién trén cac phé dé (B), (C)
vGi thai gian luu khodng 5 phut. Déng thai, trén phé dé
(C) cac peak clia cac chat tach doi nhau, diéu nay khang
dinh cac diéu kién chay séc ky GC-FID da lua chon la phu
hop dé dinh lugng methanol sit dung chat noi chuan
acetonitrile.

3.2. Tham dinh phuong phap dinh luogng methanol

3.2.1. Dudng chudn dinh lugng methanol

Pudng chuan dinh lugng methanol dugc biéu dién
bang d6 thi su phu thudc gilra ty & dién tich peak cla
MeOH/ACN vao ty |é ndng d6 MeOH/ACN dugc biéu dién
trén hinh 2. TU két qua cho thay, phuong trinh dudng
chuan la:

y = 0,5905x + 0,0165 vGi hé s6 d6 tuong quan tuyén
tinh R =0,9996.

Trong d6:

y la ty 1é dién tich peak cia MeOH/ACN

x laty 1é ndbng d6 MeOH/ACN

Vol. 61 -No. 5A (May 2025)

VGi hé s6 tuong quan tuyén tinh 0,995 <R? = 0,9996 <
1, cho thdy dudng chuan da xay dung dat do tuyén tinh
cao trong khoang ty 1é nbng 86 MeOH/ACN tur0,2:1-10:1,
hoan toan c6 thé sit dung dé xac dinh ham lugng
methanol.

7
6
y =0,5905x+0,0165
g5 R?=0,9996
vy
~
54
=
Y3
2
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CMEOHICACN

Hinh 2.4 thi dudng chudn dinh lugng methanol

3.2.2. Gidi han phdt hién (MDL) va giéi han dinh
luong (LOQ)

Tién hanh sac ky dung dich chudn methanol tai néng
d6 2,5, 10, 20, 25 mg/L. Xt ly s6 liéu trén phan mém cua
hé théng GC thu dugc gia tri S/N dugc trinh bay trong
bang 1.

Bang 1. Két qua xac dinh MDL, LOQ ctia phuong phap

STT r::tnhga:zl S/N MDL (mg/1) 10Q(mg/L)
(mg/L) (2 <S/N<3) (10 <S/N< 20)
1 2 1,54 Khong dat Khdng dat
2 5 2,55 Pat Khong dat
3 10 4,32 Khong dat Khong dat
4 20 9,24 Khong dat Khong dat
5 25 10,39 Khong dat Dat

FID1 A, Front Signal (C:\CHEM32\1\DATAV10012024W2.0)

7] (A)
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FID1 A, Front Signal (C:\CHEM32\1\DATA\10012024\N8.0) 3'2.4. Dé thu hé‘i
“ (B) Do thu hoi dugc trinh bay & bang 3, két qua cho thay

gia tri do léch chudn tuong déi & néng dd thém chuén
thap, trung binh, cao, véi cac gia tri dat tu tir 94,39 -
98,45%. Nhu vay, cac gia tri do thu hoi ctia phuong phap
nam trong khoang 90 - 107% va dat yéu cau theo tiéu
chuan AOAC.

Béng 3. Do thu hoi clia phuong phép

Ham lugng Ham lugng .
Ham lugng
methanol methanol
STT . . . v methanol
trongmau nén | thém chuan téng (ma/L)
(mg/L) (mg/L) gima
i 2 3 i 5 § 7 8 m 1 518,44
Hinh 3. Ph6 d6 GC: (A) cia mau chudn methanol 5mg/L; (B) clia mau 2 511,96
chudn methanol 25mg/L 3 509,05
TU két qua nhan thay, tai néng d6 methanol 5mg/L ty Nongdo | 4 365,37 157,85 522,92
lé S/N = 2,55 |a thoa man véi diéu kién cla gid tri MDL, | tham chusn | 5 510,66
phd dé dugc thé hién trong hinh 3A. Nhu vay, giGi han thip 3 51469
phat hién ctia phuong phap dinh lugng methanol MDL = 7 513.03
5mg/L. Tuong tu, gi6i han dinh lugng clia phuong phép —— - -
. P 2 Gid tri trung binh: 514,39
dinh lugng methanol LOQ = 25mg/L, pho d6 dugc thé
0,
hién trong hinh 3B. H% 94,39
3.2.3. D6 ldp va dé tdi ldp ! 72497
K&t qua do 13p va do tai l3p dugc trinh bay trong bang 2 720,60
2. Thuc nghiém cho thdy d6 léch chudn tuong déi (RSD%) 3 720,61
cua dé lap va do tai lap dat 4,05 - 5,19%, cac gia tri déu Nongdo | 4 365,37 360,00 724,21
nhé hon 5,3% theo AOAC. Nhu vay, do ldap va dé tai lap | thémchuin| 5 695,98
cla phuong phéap déu dat yéu cau. trungbinh | ¢ 696,74
Bang 2. D0 lap va do tai Iap cla phuong phap 7 698.14
TNV 1 TNV2 Gid tri trung binh: 711,61
Ham lugng Ham lugng H% 96,18
STT methanol trong STT methanol trong 1 857,81
mau (mg/L) mau (mg/L) ) 86423
1 448 51 1 462,93 3 891 44
2 484,94 2 457,24 4 887 49
3 505,14 3 517,65 Nongdo 365,37 529,41 905 83
4 483,69 4 441,48 thém chuan — 90583
ao d
5 489,71 5 497,28 7 893,28
6 509,10 6 51541 Gid tri trung binh 886,56
7 484,62 7 511,17 H% 98,45
Gid tri trung Gid tri trung 3.3. K&t qua phan tich mét s6 mau rugu trang trén thi
A 486,53 . 486,35 ’ : !
binh (n=7) binh (n =14) truong
D 19,68 D 25,25 20 méau rugu dugc thu thap trén dia ban Bac TU Liém,
RSD% 4,05 RSD% 5,19 Ha Noi. K&t qua phan tich dugc trinh bay trong bang 4.
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Bang 4. Ham lugng methanol ¢4 trong mau rugu trang

FID. Phuong phép nay co6 thé ap dung dé dinh lugng
methanol nham kiém soat chat lugng methanol c6 rugu
udng trén thj truong.

Ky hiéu Nhiét fn} bo ruou Po ruq:| Ham lugng

T mét; do dd ble’u quyve metha‘nol (mg/L)
rugu (°C) | kién | 20°C | quyve rugu100°

1 MR1 238 40 38,48 809,93 + 36,77

2 MR2 241 38 36,36 975,80 + 18,31

3 MR3 249 40 38,04 421,13 + 32,68

4 MR4 24,0 40 3840 | 6307,74+101,48

5 MR5 238 38 36,48 602,68 + 1,22

6 MR6 245 40 38,20 468,89 + 2,02

7 MR7 233 38 36,68 192,19+ 1,81

8 MR8 25,0 40 38,00 319,23 +3,79

9 MR9 24,6 35 33,16 488,09 + 5,37

10 | MR10 23,7 30 28,52 113,08 £ 0,08

1 | MRN 242 30 28,32 KPH

12 | MR12 24,7 37 3512 54315+1,04

13 | MR13 24,6 32 30,16 68,57 + 0,41

14 | MR14 235 35 33,60 KPH

15 | MR15 233 35 33,68 2296,91+ 11,97

16 | MR16 249 36 34,04 246,17 £ 0,60

17 | MR17 23.8 35 33,48 KPH

18 | MR18 24,7 30 2812 1342,33£1,21

19 | MR19 24,6 30 28,16 444,03 + 44,75

20 | MR20 235 38 36,60 332,33+21,29

(dc gid tri dugc tinh trung binh + 5D (n=3)

Tu két qua bang 4 cho thay, da sé cac mau rugu trang
déu dat tiéu chudn vé ham lugng methanol nhé hon
2000mg/L theo tiéu chudn Viét Nam TCVN 7043:2013.
Riéng c6 02 mau rugu MR4, MR15 ham lugng methanol
vugt qua tiéu chuan cho phép, lan luot c6 gia tri
6307,74mg/L va 2296,91mg/L.

4, KET LUAN

Pa nghién ctu lua chon cac diéu kién thich hgp cho
phuong phép do sac ky GC-FID xac dinh ham lugng
methanol trén nén mau rugu véi cdt mao quan DB - WAX
30m, 0,320mm, 0,25um. Céac gid tri cta phuong phap
dugc xac dinh: gigi han dinh lugng LOQ = 25mg/L, d6 thu
hoi dat 94,39 - 98,45%, d6 léch chuén tucng t8i (RSD%)
clia d6 lap va do tai lap tuong Ung la 4,05% va 5,19%. Da
dinh lugng dugc methanol trong mét sé mau rugu trén
dia ban quan Bac Tt Liém, Ha No6i bang phuong phap GC-
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