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Tém tat: Trong bai bao nay, md ta phuong phap xac dinh patulin trong cac
mau nudc ép trai ciy khac nhau. Mau phan tich dugc chiét bang etyl axetat
va dich chiét dugc 1am sach bang dung dich natri cacbonat. Sau dé, Patulin
duge xac dinh bang sic ky 16ng hiéu ning cao pha dao (HPLC) st dung cot
nhoi C18 (150 mm x 4,6 mm, 5um) va detector UV, phép xac dinh & budc
song 276 nm, thi nghiém duoc tién hanh & nhiét do phong. Pha dong
acetonitrile : nuéc (90:10 v/V) véi toe d6 dong chay 1mL/phut. Gigi han phat
hién 14 0,016 ppm va giéi han dinh luong 13 0,053 ppm. Mdi quan hé tuyén
tinh duoc thiét 1ap gitta nong do cua patulin va dién tich pic trong khoang
0,02 = 2 ppm voi R? = 0,9999. Két qua danh gia d6 dung cho thiy phuong
phap co do ding tt véi do thu hoi 1a 95,01% dén 100,64%.

Tir khéa: Patulin, sic ki 16ng hiéu ning cao, nudc trai cay.

1. MO bAU

Patulin 1a mot doc t6 nim mdc dugc san sinh boi mot sé loai Penicillium, Aspergillus
va Byssochlamys. Patulin ¢6 thé phat trién trén nhiéu loai thuc pham khac nhau bao
gom ngil coc, trai cdy va pho mat [9].

Patulin dugc tim thay pho bién trong cdc loai trdi cay bi hong, thuong trong nudce trai
cdy va dang chu ¥ 13 trong nuéc udng tio; khong tim thiy patulin trong do udng co con
do nd bi ¢ ché trong qua trinh 1én men [4],[12].

Patulin anh huong nghiém trong dén sirc khoe con nguoi (De Champdore et al., 2007).
Mot loat thi nghiém trén chudt cho thiy tac dung co hai cua viéc tiép xtc lau dai véi
patulin trén gan chudt (Gashlan, 2008). Nghién ctru khac cho thay rang patulin con gay
anh huong dén DNA (Saxena et al., 2008) [10].

Trén thé gi6i di c6 nhiéu cong trinh nghién ciru vé patulin trong nudc uéng trai cay
[6],[9],[10] ; trong rau [8], trong ngii cdc [3], trong pho mai [11] bang mot sO phuong
phap nhu phuong phép sac ky 1ong hiéu ning cao HPLC [9], phuong phap sic ky khi
ghép khdi phé GC-MS [7] hay 1a duya trén k§ thuat chiét pha ran SPE [5].

Tuy nhién, ¢ Viét Nam viéc nghién ctru xac dinh ham lugng patulin con han ché, van
chua dugc quan tam ding muc.
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Bai bao nay trinh bay cac két qua nghién ctru xac dinh ham luong patulin trong cac loai
nuéc udng trai cay bang HPLC, tir 6 dua ra diéu kién thich hop dé tién hanh phan tich
patulin & mot sb loai nudc udng trai cay trén dia ban thanh phd hué.

2. THUC NGHIEM

Mau nudc tréi cay

\
20 mL mau nudc trai cay
+ 20 mL etyl axetat

v

Hon hop tach thanh hai 16p > Phan mau
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Dich chiét etyl axetat | P bang etyl axetat
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Thém 4 ml dd natri cacbonat, lic 30 gidy, tach 16p

+ NazSO4 khan v
Dung dich Lop dusi

Rura lai 2 1an bang etyl axetat
\
Loc qua phéu chira Na2SO;4 khan

\
Dich chiét

v

Co6 quay chan khong (V < 1ml)

A
Théi kho bang khi nito, thém 1 ml nudc, loc qua mang loc 0,45um

\
Dung dich phan tich

Hinh 1. So dé xit Iy mau
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2.1. Thiét bi va dung cu

Thiét bi phan tich chinh 1a may sic ky 16ng hiéu ning cao Series 20A cta hing
Shimadzu, Nhat Ban. Cot séc ky C18 (150 x 4,5 mm, Sum) ctia hang GL Sciences Inc,
Nhat Ban. Ngoai ra, con mot s thiét bi, dung cu cia phong thi nghiém gdm can phan
tich, may c6 quay, may ly tdm, bd loc hut chan khong cua hang Gast, My ciing da dugc
st dung trong nghién cuiu.

2.2. Héa chét va thuéc thir

Tat ca hoéa chit déu 1a loai tinh khiét phan tich: ethanol 99,7%; axit percloric; axit
axetic; axetonitril.

Dung dich natri cacbonat, nong d6 ~ 15g/L : Hoa tan 1,5 g natri cacbonat khan trong
100 ml nudéc.

Dung dich chuan géc Patulin 100mg/L (Merck).
2.3. Tién trinh phan tich

Quy trinh xu ly mau theo AOAC 2000.02, dugc tom tat trong hinh 1. Mau chuan va
mau phan tich dugc xtr 1y bang dung dich etyl axetat, dung dich natri cacbonat va dugc
lam kho bang natri sulfat khan [2].

Patulin duoc dinh luong bang phuong phap sic ky long hiéu ning cao (HPLC) véi
detector UV phat hi¢n ¢ budc séng 276 nm, cot pha dao C18.

Diéu kién sic ky: nhiét d phong, pha dong 1a H20 : CH3CN (90:10), thé tich tiém mau
20 pL, téc d6 dong: 1,0 mL/phut, thoi gian luu 6,0 phut, ghi lai sac ky do cta mau
chuan va mau phan tich.

Nong d6 patulin duge tinh bang cach so sanh dién tich pic ciia patulin trong cdc mau
phan tich v&i nhitng mau tiéu chuan.

3. KET QUA VA THAO LUAN

Theo [9] dé phat hién va dinh luong patulin st dung detector UV véi bude song 276
nm, chiing t61 cling chon budc song nay dé nghién ctlru.

3.1. Khao sat anh hwéng cia pha dong

Bang 1. Hé sé doi xing pic Véi cdc 1y 1é vé dung méi pha déng

Ky hiéu Hé dung méi Ty | pha dong Heé so doi xing
(@) Nudc : axetonitril 100:0 1,21
(b) Nudac : axetonitril 90:10 0,94
(c) Nudac : axetonitril 80:20 0,75

Thanh phén’pha dong dugc khao sat bao gom: nuéc (H20) : axetonitril (CHsCN).
Chung t6i ti€n hanh khdo sat cac ty I€ the tich pha dong nudc : axetonitril = 100 : 0;
nudc : axetonitril = 90 : 10; nudc : axetonitril = 80 : 20; vdi dung dich chuan patulin co
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nong do 1 ppm; toc do dong ImL/phit; Viem = 20uL. Két qua dugc thé hién qua cac
hinh 2 a, b, c va bang 1.

mAU

mAU
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(¢)

Hinh 2. Sdc ky do cua toc dg dong 1 mL/phiit & cdc hé pha déng: a. méc : axetonitril = 100 :
0; b. nudce : axetonitril = 90 : 10; c. nwdc : axetonitril = 80 : 20

Két qua ¢ hinh 2 cho th€:1y trong cung diéu kién toc do dong, thé tich bom mau va dung

dich chuan patulin ¢6 nong d¢ 1 ppm, thi hé dung moéi (a) va (c) xuat hién pic nghién

ctru ¢6 hinh dang khong cén xung véi hé so gi()i Xung xa gia tri 1, tng véi thoi gian luu

nay sac ky do bi anh huong nhicu cua tap chat..

Trong khi do, ung v6i h¢ dung mdi (b) thi hinh déng pic dugc cai thién 13 rét, pic doi

xtng hon va hé sé dbi xing gan gia tri 1.

Tur két qua khdo sat cho phép chung tdi chon h¢ dung méi pha dong nudce : axetonitril
V6i ti 18 thé tich 14 90 : 10 dé tiép tuc khao sat cho cac budc tiép theo.

3.2. Khao sat toc do dong

Tién hanh khao sét trén hé dung méi pha dong nudce : axetonitril (90 : 10), véi cac toe
d6 dong 1,5 mL/phat; 1 mL/phat; 0,5 mL/phat. Két qua dugc thé hién qua cac hinh 3 a,
b, ¢ va bang 2.
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mAU
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Hinh 3. Sdc ky do cia hé pha dong meoc = axetonitril = 90 : 10 Véi cdc toc do:
a. 1,5 mL/phut; b. 1 mL/phut; c. 0,5 mL/phit
Bang 2. Cdc théng sé6 co bdn 6 toc dé dong khdc nhau

Toc do dong
~ (mL/phit) 15 1,0 0,5
Cic thong so (@) (b) (©)
Thoi gian luu tr 3,824 6,009 13,245
Heé so doi xirng 0,96 0,94 1,23

Tir cac sic do cho thdy, trudng hop (b) ¢6 pic phén tich xuat hién ¢ khoang thoi gian
khong qua dai (6,0 phat), hiéu qua tach tdt, pic thu dugc can ddi, nhon dep, co cuong do
tin hiéu cao.

Qua két qua khao sat cac yéu té anh hudng dén qua trinh tach sic ky, ching toi di lya
chon duoc diéu kién thich hop dé dinh lwong patulin bang phuong phap HPLC vdi cot
C18, budc song phat hién 276 nm, thé tich tiém mau 20 pL, sir dung hé pha dong nuéc :
axetonitril = (90 : 10); téc do dong 1 mL/phut dé khao sat cac noi dung tiép theo.
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3.3. Tinh twong thich cia hé théng sic ky

Tién hanh tiém 6 14n clia cung mot Mau vao hé thong séc ky HPLC & diéu kién da chon
va ghi dién tich pic thu dugc. B 6n anh cua hé thong sac ky duoc biéu thi bang sai s6
tuong doi (RSD%) cua két qua sau 6 lan tiém mau. Két qua duoc trinh bay ¢ bang 3.

Bang 3. Cdc théng so sdc ky cua pic patulin

Hoat chat Lan do Thoi gian lvu (tr) Dién tich pic Hé so doi xirng

1 5,700 73602 1,200

2 5,689 73677 1,203

3 5,680 75606 1,209

Patulin 4 5,673 75580 1,181
5 5,659 72977 1,108

6 5,639 76322 1,102

B 5,673 74627 1,167

RSD (%) 0,4 18 4,2

DKSK: Cot CI18, Detector UV, bucGc song phat hién 276 nm, toc dg dong 1 mL/phiit, dung méi
pha dong la H,O : CH3sCN = 90 : 10; thé tich tiém 20 ulL.

Nhdn xét:

- Thoi gian luu trung binh cua pic patulin la 5,673 (RSD% = 0,385%) 1a khoang thoi
gian thich hop cho qua trinh phan tich sac ky.

- Dién tich trung binh ctia pic patulin la 74627 (RSD% = 1,839%).

Nhiing két qua trén cho thiy quy trinh sic ky ma chang t6i tién hanh 1a phi hop va dam
bao sy 6n dinh cho qua trinh dinh lugng patulin.

3.4. Tham dinh phwong phap xay dung

Quy trinh phén tich patulin d dugc ching t6i tham dinh vé tinh dic hiéu, khoang tuyén
tinh, do lap lai, d¢ dang, gidi han phat hién va gidi han dinh luong.

3.4.1. Tinh dac hiéu

mAU

L) 2 J e - y
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00 2% min

Hinh 4 . Sdc ky do khao sdt tinh dac hiéu ciia phirong phdp trén mau trdng
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DKSK: Cét C18, Detector UV, bucc song phat hién 276 nm, toc dé dong 1 mL/phut, dung méi
pha dong la H>O : CH3CN = 90 : 10; thé tich tiém 20 uL
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Hinh 5. Sac ky do khao st tinh dac hi¢u cia phiong phdp trén mau chuan 0,5 ppm
DKSK: Cot C18, Detector UV, bucc song phat hién 276 nm, toc do dong 1 mL/phut, dung moi
pha déong la H,0O : CH3CN =90 : 10; thé tich tiém 20 uL
Dé danh gia tinh dic hiéu, chung t6i da tién hanh phén tich mau tring (mau khong chta
patulin), mau tring thém chuén patulin va so sanh véi dung dich chuan patulin. Két qua
thuc nghiém cho théy, trén sic ky do ctia mau trang (hinh 4) khong xuét hién pic vao
thoi diém (t=5,851 phut) twong Gng Voi pic patulin trén sic ky d6 dung dich chuan
patulin. Trén sic ky do mau tring thém chuén (hinh 5) Xuat hién pic ¢ cung thoi diém
(t=5,851 phut) véi pic cua patulin trén sac ky do dung dich chuan, pic nay dugc tach
riéng khoi cac pic khac trong nén mau. Nhu vay, quy trinh da xay dung dam bao tinh

dac hiéu khi phan tich phat hién patulin.

3.4.1. Khodng tuyén tinh ciia phwong phdp dinh lwong
Chuén bj day dung dich chuan patulin c6 nong d¢ thay doi trong khoang tir 0,02 ppm
den 2 ppm dé khao sat khoang tuyén tinh.
Bang 4. Két qua khdo sdt khoang tuyén tinh
Nong do C (ppm) 0,02 0,1 0,25 0,5 1 2
Dién tich pic S 2718 13324 34382 66337 132986 268473

Tir két qué thi nghiém, xay dung phuong trinh hoi quy tuyén tinh bang cach ap dung
phuong phap binh phuong toi thicu:

y = 134016x — 70,58
Trong d6: y: Dién tich pic; x: ndng do patulin
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Hinh 6. Buong hoi quy tuyén tinh

C (ppm)

Trong khoang nong d6 khao sat tir 0,02 ppm dén 2 ppm giira ndng d6 C va dién tich pic
S ¢6 moi quan hé tuyén tinh voi nhau, hé sé twong quan R? = 0,9999. C6 thé tang C 16n

hon 2 ppm van con quan hé tuyén tinh nay.

3.4.2. Gigi han phat hién va gioi han dinh lwong

Gisi han phat hién (LOD) cua phuong phap dugc xac dinh theo quy tic 30 va ap dung
h0| quy tuyen tinh. Pudng hoi quy tuyén tinh dugc xdy dung trong khoang hep cia

ndng dd gan gbc toa d6 (0,02 = 0,5 ppm). Két qua duogc trinh bay & bang 5.
Bang 5. Két qua xéac dinh gidi han phat hién (LOD)

Nong do C (ppm) 0,02 0,1 0,25 0,5
Dién tich pic S 2718 13324 34382 66337
Phuong trinh hdi quy 132824x + 301,04

Nhu vay gidi han phat hién va gidi han dinh luong ctia phuong phap 1a:
3%xS
LOD - y :3’0X718’21:O,016 ppm
b 132824

10.S
LOQ = Y ~3,3.LOD = 3,3.0,016 = 0,053 ppm

3.4.3. Xdc dinh d¢ \ap lai ciia phwong phap

Bang 6. Két qua khdo sdt d@é \ap lai trén mau patulin

Dién tich trung binh (n = 6) 74627,333
Nong dé trung binh (n = 6) (ppm) 0,557
RSD (%) 1,831
1 8,7
E -RSDHOI’WitZ
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Do 13p lai cua phuong phap duge danh gia dya trén do léch chuan tuong dbi RSD (%)
cua 1 mau phan tich 1ap lai 6 lan.

Két qua khao sat do 1ap lai cua phuong phap phan tich bang cach tién hanh phan tich lap
lai 6 lan trén cung mot mau chat. Két qua duoc trinh bay & bang 6.

Tir két qua trén cho thay phuong phap dinh lugng Patulin ¢6 d6 chinh xdc cao vo6i do
léch chuan twong d6i déu nam trong gigi han cho phép.

Vi RSD (%) < > RSDHorwitz nén phuong phap phan tich c6 d6 1ap lai cao, phu hop dé
dinh lugng patulin trong cac mau nudc uong trai cay.

3.4.4. Xac dinh dj dung ciia phwong phap

Do dung dugc xac dinh bang phuong phap thém chuan Chung toi lan lugt thém chinh
x4c mot lugng chat chuan vao 3 muc ng voi nong do Chuan thém vao tuwong tng 1a
0,04 ppm; 0,05 ppm; 0,06 ppm vao MOt mau nudc trai cdy cé ndng do patulin ban dau 1a
0,045 ppm.

Ung v6i mdi mic thém, phan tich dinh lugng lap lai ba lan rdi lay gia tri trung binh. Két
qua patulin tim thay so v6i nong d6 da bict (nong d Patulin trong mau thu va nong do
sau khi chat chuan thém vao) dugc trinh bay trong bang 7.

Bang 7. Két qua khdo sdt dé diing trong mau nwéc uong trdi cdy

Nong dé ban Nong dé Nong do timthay | Tyléthu | Kiémtra
Mau diu Co (ppm) | thém vao trung binh (n = 3) héi Rev
C1 (ppm) Cz (ppm) (%0)
1 0,040 0,0853 100,75 Pat
2 0,045 0,050 0,0944 98,80 Pat
3 0,060 0,1020 95,00 Pat

Két qua & bang 7 cho thay: D¢ thu hoi ciia phuong phap dao dong tir 95% - 101% dat
theo mue quy dinh cua AOAC (80 — 110%). Ching to phuong phap phén tich xay dung
14 hoan toan phii hgp dé dinh luwgng patulin trong mau nuéc udng trai cay.

3.5. Xac q;nh pam lwgng patulin trong cic miu nwéc udng trai cdy trén dia ban
thanh pho Hue

Bang 8. Thong tin vé cdc mau nuwéc uong trdi cdy lay

Miu Vi tri iy miu Tén miu Ngay san xuit | Han sir dung
M1 | Siéu thi Coopmart, TP Hué Nudc udng téo 09/11/2017 09/10/2018
M2 | Siéu thi Coopmart, TP Hué Nudc uéng mo 12/02/2018 12/02/2019
M3 Siéu thi Big C, TP Hué Nud6c ubng dura 21/10/2017 21/10/2018
M4 Siéu thi Big C, TP Hué | Nudc udng chanh day | 13/10/2017 12/04/2019




56 NGO VAN TU va cs.

M5 | Cho Dong Ba, TP Hué Nuéc ung nho 12/03/2017 | 12/09/2018

6 Cho Pong Ba, TP Hué Nuéc udng dia 07/02/2018 07/02/2019

Qua khéo sat 6 mau nudc udng trai cdy dong chai chiing toi thu duoc két qua ham luong
patulin dugc trinh bay nhu trong bang 9.

Bang 9. Két qua phdn tich ham hrong patulin trong 06 mdu nudc uéng trdi cdy

Két qua (& khoing Ham lwong theo Bg Y té
A x A (2011), QCVN 8-

T Tén mau tin cay) 1:2011/BYT

Patulin (ppb) Patulin (ppb)
1 Nudéc udng tao 1,311 +0,027 50
2 Nuéc udng mo 1,169 + 0,025 50
3 Nudc udng dira 0 50
4 Nudc udng chanh day 0 50
5 Nudc udng nho 0,302 + 0,009 50
6 Nudc udng dua 0,296 + 0,009 50

Nhén xét: Tir két qua phan tich 06 mau nudc udng trai cdy ching toi thiy rang ham
luong patulin trong 06 Mau nu6c uong trai cdy deéu nho hon gidi han phat hién LOD =
0,016 ppm va gia tri gioi han phat hién nay nho hon gia tri quy dinh cia Bo Y té.

4. KET LUAN

Phuong phép sic ky 16ng hiéu ning cao, sir dung phéan tich ham luong patulin trong cac
Mau nudc udng trai cdy la phuong phép c6 d nhay cao, gi6i han phat hién va gi¢i han
dinh luong (theo quy tic 30) 1an luot 14 LOD = 0.016 ppm, LOQ = 0.053 ppm; gitra nong
d6 patulin va dién tich pic c6 twong quan tuyén tinh tét trong khoang 0.02 + 2 ppm véi R?

=0,9999.

Két qua kiém tra Chét luong cua phuong phép trén mau thyc té‘cho thiy phuong phap
dat dugc d6 lap lai tot vai RSD% < 2%, do dung tot voi do thu hoi tir 95% + 101%.

C6 thé st dung quy trinh phéan tich nay dé xac dinh ham luong patulin trong cac mau
nuGC Udng trai cay.
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Title: ANALYSIS AND ASSESSMENT OF PATULIN CONTENTS IN A VARIETY OF
FRUIT DRINKS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Abstract: In this study, a method is used for the determination of patulin in various fruit juice
samples. The samples were extracted with ethyl acetate and the extract was cleaned up by using
sodium carbonate solution. Patulin was then determined by reversed phase high performance
liquid chromatography (HPLC) using Cis column (150 mm x 4.6 mm, Sum) and a variable
wavelength detector set at 276 nm, the experiment was carried out at room temperature. Water
Acetonitrile (90:10) was used as the mobile phase with a flow rate of ImL/min. Water-detection
limit was 0.016 ppm and the quantitation limit was 0.053 ppm. A linear relationship was
established between the concentration of patulin and peak area in the range 0.02 + 2 ppm with
R2 = 0.9999. The accuracy of the method was supported by recovery studies and found to be
95.01% to 100.64%.

Keywords: Patulin, HPLC, fruit juice.



