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Tom tat

Nghién ctiu da phat trién phuong phap xac dinh dong thai acetaldehyde, ethyl acetate,
methanol, iso-butyl alcohol, isoamyl alcohol trong rugu trang. Két qua thdm dinh cho théy
phuong phap cé do chinh xac dat yéu cau véi do thu hoi trong khoang tii 105 - 108%, do lap
lai RSD % < 1,57%, gi6i han phat hién thap hon 3,0 mg/L. Két qua thti nghiém thanh thao ndm
2020 dat yéu cau véi gia tri Z-score cho cac chat déu duéi 2,0. Phuong phap da dugc ting dung
dé€ phan tich 200 mau rugu trang chung cit va 50 mau rugu pha ché dugc lay trén dia ban thanh
phd Hai Duong trong thoi gian tii 2018 dén 2020. C6 03/200 mau rugu trang pha ché c6 ham
lugng methanol vugt gidi han cho phép. Dua vao ty 1¢ gitia ham lugng cac chat acetaldehyde,
ethyl acetate, isobutyl alcohol, isoamyl alcohol so v6i ham lugng methanol trong cing mot mau,
c6 thé so bo danh gia phan biét rugu trang pha ché va rugu trang chung cat.

Tir khéa: Acetaldehyde, ethyl acetate, methanol, iso-butyl alcohol, isoamyl alcohol, rugu trang.

1. DPAT VAN DE

Rugu la d6 udng truyén thong lau doi, da tré thanh mot phin khong thé thiéu trong van
héa dm thuc ctia nhiéu dan toc trén thé gidi, trong d6 c6 Viét Nam. Tuy nhién, viéc st dung
rugu kém chét lugng hay lam dung rugu qua mtuic c6 tac dung c6 hai doi véi stic khoe [1]. Mot
s0 vu ngo doc rugu da xay ra trong thai gian qua nhu vu ngd doc tai Nam Giang (Quang Nam)
nam 2018, it nhat c6 03 nguodi tu vong va hang chuc ngudi phai nhap vién [2], vu ngd doc tai
Thanh Héa nam 2020 c6 02 ngudi tl vong [3].

Theo TCVN 7043 : 2013, rugu trang dugc phéan chia thanh 02 nhém gém rugu tring
chung cét va rugu tring pha ché véi cac muic ham lugng t6i da cta cac chi tiéu aldehyde
(acetaldehyde), ester (ethyl acetate), methanol, rugu bac cao (isobutyl alcohol, isoamyl alcohol)
khac nhau gitia hai nhém [3]. D€ xac dinh ham lugng ctia cac hgp chat nay trong rugu, phuong
phap dugc st dung phé bién la sic ky khi v6i detector FID. Hién nay, mét s6 TCVN da dugc
ban hanh d€ xdc dinh tling chat néi trén trong rugu bao gbm TCVN 8009 : 2009 xac dinh ham
lugng acetaldehyde [4], TCVN 8010 : 2009 xac dinh ham lugng methanol [5] va TCVN 8011 :
2009 xac dinh ham lugng ester va rugu bac cao [6]. Cac tiéu chudn nay cé diém chung la déu st
dung cdt sac ky loai WAX (pha tinh la polyethylene glycol) va phan tich dua vao phuong phéap
ndi chuén véi chét chudn ndi la n-butyl alcohol.
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Trén dia ban tinh Hai Duong, hién nay c6 nhiéu cd s& sdn xuit rugu trang bao goém ca hai
nhom rugu trang chung cit va rugu trang pha ché. Tuy nhién, cho dén thdi diém hién tai van
chua c6 mot bao cao chinh thtic nao cong b6 vé danh gia thuc trang ham lugng mot s6 chat cé
trong rugu trang tai Hai Duong. Hon nia, viéc 4p dung TCVN 7043 : 2013 gdp khoé khén do
viéc phén loai rugu trang chung cit va rugu trang pha ché la chua ro rang. Xuét phat ti nhiing
yéu cdu thuc té néu trén, nghién ctu da dugc thuc hién nham phat trién phuong phép xac dinh
dong thoi acetaldehyde, ethyl acetate, methanol, isobutyl alcohol, va isoamyl alcohol trong rugu
trang va ting dung phuong phép nay dé danh gia cac chit ndi trén trong cic mau rugu trang trén
mot sO dia ban cta tinh Hai Duong giai doan 2018 - 2020.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng nghién ciu

Mau nghién cttu 13 200 mau rugu trang chung cit dugc 14y tii cac co s& san xudt va luu
thong trén dia ban tinh Hai Duong tii 07/2018 dén 07/2020, dong thoi nghién ctiu cling phan
tich d6i chiing 50 mau rugu trang pha ché (rugu dugc pha tit con thuc phdm).

2.2. Thiét bj, dung cu, héa chit

Céc chit nghién ciiu dugc xdc dinh dong thai bang phuong phép sac ky khi véi detector
ion héa ngon ltia: Thiét bi chinh 1a GC 7890A véi detector la FID (Agilent, My). Cac vat tu, thiét
bi khac bao gobm 6ng dong hinh tru bang thuy tinh, dung tich 50 mL, rugu ké do & 20°C, chia
vach 0,1°, thang do 0 - 60°C. Nhiét ké do dugc tii 0°C dén 50°C, chia vach 0,5°C.

Céc chat chudn va hoa chat dugc st dung bao gom acetaldehyde (99%), ethyl acetate
(99,5%), methanol (99,8%), isobutyl alcohol (99,5%), isoamyl alcohol (99%) va ethanol (99,5%)
ctia hang Merck.

2.3. Phuong phap lay mau

Phuong phap 14y mau theo quy trinh ldy mau thanh tra hau kiém An toan vé sinh thuc
phdm, v6i mdt s6 trudng hgp thu thap tit nguoén mau khac, thuc hién 14y ngau nhién cac mau ti
cac co sG san xudt, tii cac ctia hang, nha hang trén dia ban tinh sau d6 ma hoéa, niém phong, bao
quan theo quy dinh san phdm va chuyén vé phong thi nghiém tai Labo Xét nghiém An toan Vé
sinh Thuc phdm, Trudng Pai hoc Ky thuat Y té€ Hai Duong d€ phan tich.

2.4. Phat trién va thim dinh phuong phap phan tich

Trén co s6 cac TCVN vé xac dinh tling thanh phin, nhém nghién ctiu da phat trién
phuong phap xac dinh déng thoi 05 hgp chat trong rugu trang st dung sac ky khi véi detector
FID. Phuong phap dugc thdm dinh theo hudng dan tham dinh phuong phép phan tich [7] véi
cac thong s6 thdm dinh bao gom khoang tuyén tinh, giéi han phat hién, d¢ chum va d6 dung.
Phuong phap da dugc ap dung d€ tham gia chuong trinh thtt nghiém thanh thao do Vién Kiém
nghiém an toan v¢ sinh thuc phdm Quoéc gia t6 chiic nam 2020.

2.5. Panh gia ham lugng cac chit trong mau va xu ly s6 liéu

Ham lugng cac hgp chat dugc xac dinh va dua vé % theo do con 100°, sau d6 danh gia ham
lugng cac chat dua theo TCVN 7043 : 2013. Xt ly s6 liéu bang cac phdn mém cta thiét bi GC
7890A hang Agilent va két hop v6i phan mém MS Excel 2010.

Tap chi Ki€ém nghiém va An toan thuc pham - Tap 3, Sé 3, 2020 197




Xac dinh déng thdi ham lucng acetaldehyde, ethyl acetat, methanol, ...

3. KET QUA VA BAN LUAN
3.1. Két qua phat trién va thdm dinh phuong phap
3.1.1 Két qud khdo sdt diéu kién phan tich bang GC-FID

Nghién ctiu da khao sat nhiéu ché do, chuong trinh nhiét d¢ khac nhau, két qua t6i uu
nhu sau: Cét mao quan Supelcowax 10 (60 m x 0,32 mm; 0,25 pum); thé tich bom mau: 1 pl; nhiét
do Injector: 250°C; ché d6 bom: Chia dong (Split ratio 5:1); khi mang N, t6c d6 dong: 1 ml/
phut. Chuong trinh nhiét d¢: nhiét do ban dau 60°C (git trong 9 phut), sau d6 tang 15°C/phut
1én 150°C (giti trong 5 phut), cudi cung tang 40°C/phut 1én 200°C (git trong 4 phut). Nhiét do
detector: 280°C, khi H_: 30 mL/phut, khong khi: 300 mL/phut, khi N_: 30 mL/phut.

Chudn hén hgp 05 chit phan tich & diéu kién da khao sat dugc & trén, cic pic dugc tich
theo tht tu lan lugt la acetaldehyde & 7,610 phut; ethyl acetat & 9,389 phut; methanol & 9,568
phut; isobutyl alcohol & 13,578 phut va isoamyl alcohol 6 15,966 phit (Hinh 1). C6 thé nhan
thdy, cac pic da dugc tach khoi pic ethanol la chit c6 ham lugng cao trong mau, déng thoi 02
chit ethyl acetate va methanol da tdch khoi nhau hoan toan. Phuong phap nay c6 thé thay thé
03 TCVN gém: TCVN 8009, TCVN 8010 va TCVN 8011 d€ xac dinh ham lugng cac hgp chat
nay trong rugu trang.
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Hinh 1. Sac db hén hop chudn acetaldehyde (8,5 mg/L), ethyl acetate (10 mg/L), methanol
(10 mg/L), isobutyl alcohol (10 mg/L) va isoamyl alcohol (10 mg/L)

3.1.2. Két qud tham dinh phuong phdp
3.1.2.1. Khodng tuyén tinh

Khoang tuyén tinh ctia phuong phap dugc xac dinh bang cach phan tich day dung dich chuén
c6 nong do khoang tui 8,5 - 200 mg/L (tliy chat) st dung n-butyl alcohol lam ndi chuén (Bang 1).

Bdng 1. Cdc thong s6 dudng chudn xdc dinh acetaldehyde, ethyl acetate,
methanol, isobutyl alcohol, isoamyl alcohol

Chdt phan tich Khodng nong d6, mg/L Pudng chudn Hg¢ s6 tuong quan R’
Acetaldehyde 8,5-170 Y =0,4396x + 0,1751 0,9999
Ethyl acetate 10,0 - 200 Y =0,4066x + 0,1914 0,9990
Methanol 10,0 - 200 Y =0,3278x + 0,2284 0,9996
Isobutyl alcohol 10,0 - 200 Y =0,7294x - 0,4075 0,9999
Isoamyl alcohol 10,0 - 200 Y =0,7801x - 0,8249 0,9999
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Két qua cho thdy trong khoang nong do tii 8,5 - 170 mg/L ddi véi acetaldehyde va tu 10,0
dén 200 mg/L dai véi ethyl acetate, methanol, isobutyl alcohol va isoamyl alcohol, c6 su phu
thudc tuyén tinh gitia dién tich pic va nong do, két qua moi tuong quan gitia nong do va ty 1é
dién tich pic vé6i hé s6 tuong quan R* > 0,999.
3.1.2.2. Xdc dinh LOD, LOQ

LOD va LOQ ctia phuong phap dugc tinh dya theo ty 1é tin hiéu trén nhiéu (S/N). Hinh
3 gidi thiéu sac d6 cac hgp chat dugc phan tich tai ndong do LOD.

B S M B e e T S S e e e T AP TAmman

Hinh 3. Sic do ctia cdc chdt phan tich tai LOD

Két qua LOD va LOQ ctia cac chét xac dinh dugc tuong ting la 3 va 10,0 mg/L; trii acetaldehyde
12 2,5 va 8,5 mg/L. C6 thé thiy, gia tri LOD rat nhod so véi gidi han cho phép ctia cac chit trong
trong rugu nén phuong phap dam bao cho viéc phat hién va dinh lugng.
3.1.2.3. Xdc dinh d¢ ding va d¢ chum

Do dlng (d6 thu hoi) va do chum (d¢ lap lai) cta phuong phap duge danh gia bang cach
thém chudn trén nén mau trang tai 2 khoang nong d6 tuong duong véi C1 (tli 8,5 - 10,0 mg/L)
va C2 (21,0 - 25,0 mg/L). Két qua cho thdy, do léch chuin tuong d6i lap lai RSD (%) < 1,57%,
do6 thu hoéi khoang ti 105 -108%, dap ting yéu cau ciia AOAC [8].
3.1.3. Két qud tham gia thii nghiém thanh thao

Nghién ctiu da tham gia thti nghiém thanh thao do Vién Kiém nghiém an toan vé sinh
thuc phdm Qudc gia t6 chiic vao thang 06/2020 véi cac gia tri Z’-Score cho cac chit déu dat yéu
cdu (|Z-score| < 2) thé hién theo Bang 2.

Bdng 2. Két qud tham gia thii nghiém thanh thao

Chi tiéu Z-score
Acetaldehyde -1,38
Ethyl acetate 0,83

Methanol 0,75
Rugu bac cao - 0,40
Ethanol 1,78
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Nhu véy, dya vao cac két qua ctia thim dinh phuong phap, cac két qua lién phong thi
nghiém cho thdy phuong phap trén da dugc chuén hoa, chinh xac, dat yéu cau, uu diém phan
tich dong thoi duge nhiéu chat chi trong mot 1an phén tich, rut ngdn dugc thai gian tra két qua
va tiét kiém chi phi so v6i phan tich tling chat theo TCVN.

3.2. Két qua danh gia ham lugng acetaldehyde, ethyl acetate, methanol, isobutyl alcohol,
isoamyl alcohol trong cic mau rugu trang trén mét s6 dia ban tinh Hai Duong

Nghién ctiu thuc hién phén tich téng s6 200 mau rugu trang da dugc thu thap, két qua
phan tich xac dinh ham lugng cac chat dugc trinh bay & Bang 3.

Bdng 3. Két qud phan tich ham lugng cdc chdt nghién ciiu trén 200 mau rugu trdng

Nong dé (mg/L con 100°)

S6 mau
Chdt phan tich vugt
2 X, 7 g 1 . Bé léCh n lt&’n
Nho nhat Lén nhdt  Trung binh Trung vi e guong
chuan
Acetaldehyde 0,0 705,85 132,75 105,94 128,39 -
Ethyl acetate 0,0 6712,30 501,37 288,86 901,32 -
Methanol 0,0 699082,68 6845,53 54,35 83093,15 3
Isobutyl alcohol 0,0 1917,52 570,49 521,57 430,31 -
Isoamyl alcohol 0,0 1976,90 489,52 695,54 489,52 -

Két qua phan tich 200 mau rugu trang chung cét cho thay, chi c6 03 mau vugt ngudng
cho phép vé ham lugng methanol (2.000 mg/L c6n 100°) chiém 1,5%, 197 mau con lai dat yéu
cau theo TCVN 7043 : 2013. Nghién ctiu nhén thdy ring thanh phin ham lugng cac chat cta
03 mau nay c6 ham lugng céc chit khic hén so v6i 197 mau dat yéu cdu, ham lugng cac chit
acetaldehyde, ethyl acetate, isobutyl alcohol, isoamyl alcohol tuong ting chti yéu ndm trong
khoang nho tti 0 - 10 mg/L c6n 100°. Gia tri trung vi ctia ham lugng methanol chila 54,35 mg/L
rugu 100° cho thdy nhin chung cac mau rugu trang trén thi truong dat yéu cdu vé ham lugng
methanol. Tuy nhién, gia tri trung vi cia acetaldehyde, ethyl acetate, isobutyl alcohol va isoamyl
alcohol déu cao hon 100 mg/L rugu 100° cho thay can thiét phai thiét 1ap mic quy dinh ham
lugng cac chat nay trong mau rugu trang noéi chung. Hon niia, thuc té rat khé phan biét dau la
mau rugu trang chung cit, ddu la mau rugu trang pha ché khi da dugc ban trén thi truong, do
dé cin thong nhit mic quy dinh vé ham lugng cac chét trong mau rugu trang ndi chung.

3.3. So by danh gia phan biét rugu trang chung cat va rugu trang pha ché

Bang 4 danh gia khoang ham lugng cac chat acetaldehyde, ethyl acetate, isobutyl alcohol
va isoamyl alcohol so v6i ham lugng methanol trong 200 mau rugu trang chung cat va 50 mau
rugu trang pha ché dugc ldy trén thi trudng.
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Bdng 4. Khodng ham lugng cdc chdt acetaldehyde, ethyl acetate, isobutyl alcohol, isoamyl alcohol
so v6i ham lugng methanol trong mdu rugu trang chung cdt va rugu trang pha ché

Isobutyl

Methanol Acetaldehyde Ethyl acetate alcohol Isoamyl alcohol
Ham lugng Ty 1é méu (%) Ham lugng cdc chdt tuong iing 1:61 khodng ham
(mg/L cén 100°) : lugng methanol (mg/L con 100°)
Rugu trang chung cdt
0-20 16,0 0,0 - 706 0,0 - 5521 0,0 - 797 0,0-1713
20 - 100 61,5 0,0 - 606 0,0 - 4687 0,0 -1886 0,0 - 1908
100 - 2000 21,0 1,9 - 665 10,3 - 2020 0,0 - 1918 0,0 - 1977
(Vu;tzr?;lféng) 1,5 0,0 - 219 0,0 - 6712 0,0 - 328 0,0 - 431
Rugu trang pha ché
0-20 88,0 0,0 - 25,2 0,0 - 329 0,0 - 23,2 19,0-97,2
20 - 100 12,0 0,0-11,5 0,0 0,0 -3,7 19,4 - 36,0
(VLI(; rllg?ﬁ)’ng) 0,0 ) ) ) )

Dé6i v6i mau rugu trang chung cit, ham lugng methanol dao dong kha 16n, phan 16n
(61,5%) nam trong khodang tti 20 - 100 mg/L cén 100°. Ham lugng cta cac chit khd dao dong.
Tuy nhién, phan I6n & muc cao so v6i ham lugng methanol, da s6 cac mau c6 ham lugng cac
chét acetaldehyde, ethyl acetate, isobutyl alcohol va isoamyl alcohol 16n hon 100 mg/L c6n 100°
(chiém ty 1€ 91,7%). Trli cac mau c6 ham lugng methanol cao dot bién (> 2000 mg/L con 100°),
c6 ham lugng cac chét acetaldehyde, ethyl acetate, isobutyl alcohol va isoamyl alcohol thap
khong tuén theo ty 1 ndi trén, c6 th€ do cac mau nay la mau rugu gian déi dugc ché bién tu
con methanol. Trong khi d6, d6i v6i mau rugu trang pha ché, ham lugng methanol cta rugu
pha ché chu yéu nam trong khoang tti 0 - 20 mg/L c6n 100°, c6 44 mau ndm trong khoang nay
va chiém ty 1¢ t6i 88,0%. Ham lugng cac chét acetaldehyde, ethyl acetate, isobutyl alcohol va
isoamyl alcohol thdp hon nhiéu so v6i mau rugu tring chung cét, chti yéu chi nam trong khoang
tti 0 - 10 mg/L con 100° chiém ty 1é 90,7 - 100%.

C6 thé nhan thdy diém chung la cac mau rugu trang chung cit c6 ham lugng cac chat
acetaldehyde, ethyl acetate, isobutyl alcohol va isoamyl alcohol tuong ting chu yéu tap chung
khoang ham lugng > 100 mg/L c6n 100°, trong khi ham lugng tuong ting trong mau rugu trang
pha ché < 10 mg/L c6n 100°. Dya vao dic di€ém nay, c6 thé so b phan loai gitia rugu trang chung
cit va rugu trang pha ché.

4. KET LUAN

Nghién ctiu da phat trién dugc phuong phap xidc dinh déng thoi acetaldehyde, ethyl
acetate, methanol, isobutyl alcohol va isoamyl alcohol, rut ngan thoi gian phén tich mau so véi
viéc 4p dung cac phuong phap riéng biét. Két qua thdm dinh va tht nghiém thanh thao cho
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thdy phuong phap dap ting dugc cac yéu cau dit ra d€ xac dinh ham lugng cac chit trong mau
rugu trang. Két qua phén tich 200 mau rugu trang chung cit dugc ldy trén mot s6 dia ban cta
tinh Hai Duong cé 197 mau dat yéu ciu, c6 03 mau vugt ngudng cho phép. Dya vao ty 1é ham
lugng cac chat acetaldehyde, ethyl acetate, isobutyl alcohol va isoamyl alcohol v6i ham lugng
methanol trong cing mot mau cé thé so bd phén biét gitia rugu trang chung cit va rugu tring
pha ché.
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Simultaneous determination of acetaldehyde, ethyl acetate,

methanol, isohutyl alcohol and isoalmyl acohol concentrations

in white alcohol in Hai Duong province in 2018 - 2020

Nguyen Duc Hoang, Tran Quang Canh
Food Safety and Hygiene Laboratory - Hai Duong Medical Technical University

Abstract

The research has developed a method for simultaneous determination of acetaldehyde,

ethyl acetate, methanol, isobutyl alcohol, isoamyl alcohol in white alcohol. Validation results
show that the method has satisfactory accuracy with recovery in the range of 105 - 108%,
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repeatability RSD < 1.57%, detection limit below 3 mg/L for all compounds. Proficiency test
results in 2020 were satisfactory with Z-scores of all substances below 2.0. The method has been
applied to analyze 200 distilled alcohol samples and 50 blended alcohol samples taken in Hai
Duong city during the period from 2018 to 2020. Three of 200 distilled alcohol samples have the
methanol content higher than the maximum limit. The relationship between methanol content
in proportion to content of acetaldehyde, ethyl acetate, isobutyl alcohol, and isoamyl alcohol
in the same sample has been evaluated to distinguish between blended alcohol and distilled
alcohol.

Keywords: acetaldehyde, ethyl acetate, methanol, isobutyl alcohol, isoamyl alcohol.
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