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TOM TAT

bau phu 1a mdt thuc phém ¢6 loi cho strc khoe vi chita ham lwong protein cao véi gid tri dinh
dudng twong duong protein co ngudn géc dong vat. Formaldehyd c6 chirc ning nhu mot chat khang
khudn, c6 thé 1am cham hoat dong cua vi khuan trong thuc phdm chtra nhidu protein va giup cho thuc
phim bao quan duogc 1au, nhung khi vao co thé con ngudi formaldehyd c6 thé gay dot bién va 1a yéu td
thiic ddy sy hinh thanh va phat trién cua té bao ung thu. Trong khi d6, B6 Y t& van chwa ban hanh quy
trinh chuén dé dinh luong formaldehyd trong dau phy. Trudc thyc trang d6, nghién ctru dugc tién hanh
nham xdy dyng quy trinh dinh luong formaldehyd trong dau phu bang phuong phap UV-Vis nhim danh
gia formaldehyd trong dau phu Ivu hanh tai phuong Quy Nhon Nam — Gia Lai. Nghién ctru nay duogc
thyc hién vao thang 7 nam 2023. Trong qua trinh phan tich dinh lugng, cac mau duoc do do hép thu
bang may quang phd UV-Vis & budc song 572,0 nm. Két qua ban dau cic mau déu duong tinh véi ham
lugng 0,88 ppm; 0,79 ppm; 0,83 ppm; 0,94 ppm; 1,06 ppm c6 nghi ngd quy trinh tao duong tinh gia, nén
chung t6i tién hanh thém voi 7 ma~1u ¢6 ham luong 0,57 ppm; 0,46 ppm; 0,90 ppm; 1,13 ppm; 0,16 ppm;
0,00 ppm; 1 93ppm ¢6 1 mau gidy lau trong qua trinh 1am viéc 4m tinh c6 thé thiy quy trinh khong tao
duong tinh gia ma kha nang trong dau twong c6 formaldehyd ndi sinh va ching toi tién hanh tiép tyc trén
céc loai hat thi tt ca déu dwong tinh v6i ham luong formaldehyde c6 do dao dong tir 0,08 ppm - 2,64 ppm.

Tuwr khoa: Pau phy, dinh luvong formaldehyd, UV-Vis, Quy Nhon Nam, Gia Lai.
1. PAT VAN PE

Dau phu 1a thuce pham quen thudc trong khau phan an hang ngay ciia nguoi Viét Nam. Thyc pham
nay cung cap ngudn protein thuc vat dong vai trd quan trong, cac lipid va mot s6 khoang chat can thiét
cho co thé nhu Ca, Cu, Se, P. Vi ham lugng protein cao va gia tri sinh hoc twong duong protein dong
vat, dau phu duoc danh gia 1a thuc phém ¢6 1oi cho sirc khoé [1]. Ngoai ra, dau phu con hd trg phong
ngira béo phi, han ché nguy co méic bénh dai thao dwdng va mang lai loi ich tich cuc cho tim mach [2].

Formaldehyd c6 chiic nang nhu mot chét khang khuén, c6 thé 1am cham hoat dong cua vi khuén
trong thuc phdm chira nhiéu protein do formaldehyd phan (g véi protein trong thuc pham va lam cho
thyc pham bén, nhung khi vao co thé con nguoi, formaldehyd dugc ghi nhan 14 tac nhan c¢6 nguy co
gdy d6t bién gen dong thoi lién quan dén sy khai phat va tién trién cac té bao ung thu trong co thé [3].

Nhim kéo dai thoi gian bao quan ciia ddu phy, mot s6 co sé san xuét da sir dung formaldehyd vi
muc dich 1am chdm qué trinh hu hong. Theo quy dinh tai Thong tu s6 24/2019/TT-BYT do Bo Y té ban
hanh ngay 30/8/2019 vé quan 1y va st dung phu gia thuc phdm, formaldehyd khong duoc phép st dung
lam phu gia trong thyc pham [4].

Hién nay, viéc x&c dinh ham lugng formaldehyd trong thyc phém duoc thuc hién bgmg nhiéu ky
thuat phén tich khic nhau bao gdm chudn do, quang phé tir ngoai — kha kién va sac ky long higu ning
cao. Do dac tinh nén mAu cta thyc phdm thudng phtre tap va chua nhiéu thanh phén khac nhau, mdi ddi
tuong phan tich can dugc thiét ké mot quy trinh xir Iy va chiét tach riéng biét nhdm dam bao do tin cy
cua két qua. Trong cac ky thuat phan tich, phuong phap UV-Vis dugc danh gia la d& trién khai, thao
tac don gidn va chi phi tuong dbi thap, phu hop cho viée phan tich cac chét c6 mat & ham luong thap.
Nho nhirng wu diém nay, UV-Vis c6 thé dugc ap dung tai nhiéu co s kiém nghiém thuc pham. Tuy
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nhién, khi ap dung cho cac miu c6 nhiéu ciu tir, phuwong phép nay thuong gip han ché do hién tuong
chong lan phd hap thy, gdy kho khan cho viéc dinh lwong chinh xéc. Bén canh do, sy hién dién cua
nhiéu thanh phan trong nén mau cling co thé gy nhiéu, 1am anh huong dén do chinh xac va do lap lai
ctia két qua phan tich [5]. Tap chét c6 thé tao ra cac dai hap thu phu hodc 1am thay d6i dai hap thy cia
céc cau tir chinh [6]. Han ché vé dai nong do c6 thé khong hiéu qua khi ndong d6 cia cac céu tir nam
ngoai dai néng d6 ma thiét bi c¢6 thé do ludng chinh xac. Can phai pha lodng mau dé nam trong pham
vi tuyén tinh cta thiét bi[7]. Yéu cau diéu kién phan tich pht hop. D6i véi mot sd hop chat, chi co thé
quan sat dugc su hap thu ¢ nhimng diéu kién nhét dinh, chang han nhu pH hodc méi truong dung dich
cu thé. Do d6 dé thyc hién can yéu cau t6i wu hoa diéu kién phan tich [8].

Trén co s¢ d6, nhom nghién ciu tién hanh xay dung va thaim dinh quy trinh dinh luong
formaldehyd trong dau phu bang phuong phap UV—Vis, nham danh gia mic d6 hién dién ctia chat nay
va dua ra cac khuyén nghi phtt hop cho nguoi tiéu ding trén dia ban trong qua trinh sir dung san pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Hoa chit, chit chuin, thiét bi

Céc thiét bi dung cu dung trong nghién ctru bao gdém: Can phan tich CP 2400 Sartorius, Nhat Ban.
May quang pho UV-Vis UH5300, Nhat Ban. Mdy lac siéu am Bandelin SONOREX DIGITEC, Trung
Quoc. May ly tam Hermle Z206A, Trung Quoc.

Formaldehyd (37-40)% s6 16: 1903382 cua Fisher, Bi.
Acid chromotropic s6 16: 320.3 cua cong ty Zhanyun, Trung Qudc.

Acid chromotropic 0,18%: can chinh xac khoang 0,18 g acid chromotropic cho vao dng ly tim
45 mL, thém 5 mL nudc cat lac siéu am deén khi acid chromotropic tan hét, ly tdm 5000 vong/10 phut.
Lay dich trong cho vao binh dinh mirc 100 mL, thém H>SO4 (dam dac) vira du.

Nude cit, formaldehyd (37-40%), acid chromotropic, H>SO4 (dd) dat tinh khiét phén tich theo quy
dinh cta Duogc dién Viét Nam V.
2.2. Péi twong nghién ciru

. Pau phu g6m 10 m?}u duoc mua tai chg va si€u thi trén dia ban phuong Quy Nhon Nam (Chg

Pam, Chg khu 6, Chg Ghénh Rang, siéu thi Go, Coop mart).
2.3. Phuong phap nghién ctru
2.3.1. Khdo sdt bude séng hdp thu cuc dai

Hut 0,2 mL dung dich chudn gbc formaldehyd 100 ppm vao binh dinh mirc 20 mL, thém 10 mL
acid chromotropic 0,18%, dinh muc dén vach bang nude cat, lac déu. Quét phé UV-Vis cua dung dich
vura pha trong khoang budc song 400 nm — 800 nm. Chon budce song hap thu cuc dai dé dinh lugng.
2.3.2. Khao sat diéu kién xir Iy mdu

- Khao sat thoi gian lac siéu &m: 5 phut, 10 phut, 15 phut ¢ nhiét do phong thi nghiém.

Can 10 g dau phu xay nho vao 6ng ly tim 45 mL, thém 0,2 mL formaldehyd 100 ppm, thém 15
mL nudc célt2 tron, lac siéu am 5, 10, 15 phat, ly tam 1y dich trong, cho vao binh dinh mtc 25 mL,
thém nudc cat vua du, loc. Hﬁt chinh xécrl rr}L dich loc pho ‘véo binh dinh mtic 20 mL, thém 10 mL
acid chromotropic 0,18%, b sung nudc cat dén vach va lac déu, do quang.

Tién hanh v&i dung dich thir thém chuan formaldehyd. Dé tim ra thoi gian lac siéu am tdi wu.

- Khao sat dung méi chiét: HySO4 10%, 50%, HCI 10%, H3PO4 10%, 50%.

Can 10 g dau phu xay nhé vao éng ly tdm 45 mL, thém 15 mL H2SO4 10%, 50%, HC1 10%, H3PO4
10%, 50% tron, lac siéu am 5 phat, ly tdm lay dich trong cho vao binh dinh mtc 25 mL thém cung dung
dich pha mau vira du, lqc. Hut chinh x,éc 1 mL dich lop chp vao binh dinh mac 20 mL, thém 10 mL acid
chromotropic 0,18%, bd sung nudc cat dén vach va lac déu.

Tién hanh v&i dung dich thir ¢6 chita formaldehyd. Dé tim ra dung méi chiét téi wu.
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2.3.3. Quy trinh dinh luong
Chuén bi cic mau dung dich gom:

M?iy tr:fmg: hat 10 mL acid chromotropic 0,18% vao binh dinh mirc 20 mL, bd sung nuéc cat dén
vach va lac déu.

Dung dich chuén: hut chinh x4c 0,2 mL dung dich chuan gbc formaldehyd 100 ppm vao binh
dinh mirc 20 mL, thém 10 mL acid chromotropic 0,18%, bo sung nudc cat dén vach va lac déu.

Dung dich thir: cin 5 g dau phu xay nho vao ong ly tim 45 mL, thém 15 mL H,SO4 10%, tron,
lic siéu 4m 5 phit, ly tim Iy dich trong, cho vao binh dinh mirc 25 mL thém H>SO4 10% vira di, loc.
Hut chinh x4c 1 mL dich loc cho vao binh dinh mtc 20 mL, thém 10 mL acid chromotropic 0,18%, bd
sung nudc cat dén vach va lic déu.

Dung dich thir thém chuin: cin 5 g dau phu xay nho vao 6ng ly tim 45 mL, thém 0,2 mL
formaldehyd 100 ppm, thém 15 mL H>SO4 10%, tron, lic siéu am 5 phut, ly tim lay dich trong, cho vao
binh dinh murc 25 mL thém H2SO4 10% vira du, loc. Hat chinh xac 1 mL dich loc cho vao binh dinh
murc 20 mL, thém 10 mL acid chromotropic 0,18%, ) sung nudc cit dén vach va lic déu.

Po do hép thu ctia dung dich thir tai budc soéng hép thu cyuc dai véi mau tréng la dung dich blank.
Dura vao phuong trinh hdi quy va d6 hap thu ciia formaldehyd do duoc trong miu thir, ta tinh duoc ndng
do formaldehyd trong mau thir.

Ham luong formaldehyd dugc tinh theo cong thic:

H (ppm) = 22
Trong do:
H: ndng d6 formaldehyd trong dung dich thtr (ppm);
A¢ d6 hap thu ctia mau thr;
a: 6 dbc trong phuong trinh tuyén tinh;
b: hé s6 chan trong phwong trinh tuyén tinh.
2.3.4. Tham dinh phwong phdp dinh lwong
Thém dinh phwong phap dinh lugng theo quy dinh ciia ICH [9] va huéng din thim dinh phwong

phap thanh phan da luong [10] gdm céc chi tiéu sau: tinh twong thich hé théng, d dic hiéu, tinh tuyén
tinh, d6 chinh xac, 0 ding, gidi han phat hién va gidi han dinh luong.

3. KET QUA VA THAO LUAN

3.1. Xac dinh bwéc séng hip thu cwe dai

Budc song hap thu cuc dai (Amax) dong vai tro quan trong vi ddc trung cho timg hop chét, _giup
cung cip thong tin vé céu trac dién tir cia chat phan tich, dam bao d6 nhay cao nhit va giam thiéu do
1éch so v&i dinh luat Lambert-Beer.

Tién hanh quét phd UV — Vis dé tim budc song cuc dai thu duoc két qua nhu Hinh 1.
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Hinh I. Hinh énh cuc dai hip thu cta phirc tim
Phirc tim san pham tao thanh giita formaldehyd va acid chromotropic trong méi truong acid co
cuc dai hap thu tai budc song 572,0 nm, do d6 bude song nay dugce lya chon cho thi nghiém ti€p theo.
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Cu thé, cuc dai hép thu cta phurc tim dugc ghi nhan tai 580 nm trong nghién ctru ctia Fernandez va cong
sw [11] va tai 571,5 nm trong nghién ctru cua Seniwati va cong su [12]. Sur sai khac nho vé bude song
cuc dai hap thu gitta cic nghién ctu c6 thé do su khac biét trong quy trinh xur ly mau, di€u kién phan
ung va moi truong pH cua hé phan ung.
3.2. Khio sat diéu kién xir Iy mau

Tién hanh voi thoi gian lac siéu am trong 5 phut, 10 phat, 15 phit ¢ nhiét d6 phong thi nghiém
de tim ra duoc thoi gian chiét toi vu nhat. Két qua dugc trinh bang ¢ Bang 1.

Bdng 1. Két qua khao sat thoi gian siéu am

Thai gian (phut) A (D$ hip thu) RSD %
5 0,6175 0,09
10 0,4877 0,04
15 0,4369 0,01

Két qua nghién ctru cho thdy thoi gian lic siéu am 5 phut 1a thoi gian thich hop dé chiét
formaldehyd trong dau phu. Formaldehyd 1a m(:)t chﬁt rat dé bay hoi, nén lac siéu am cang lau, nhiét 46
nudce trong bé si€u am tang lam giam lugng chat can phan tich.

Tién hanh khao sat dung moéi chiét: HSO4 10%, 50%, HCI 10%, H3PO4 10%, 50%. Két qua dugc
trinh bay ¢ Béang 2.

Bdng 2. Két qua khao sat dung moi chiét

Dung méi chiét A (D6 hip thu) RSD %
H2S04 10 % 0,6172 0,04
H2S04 50 % 0,6139 0,06

HC110 % 0,3246 0,09
H3PO4 10 % 0,3154 0,14
H3PO4 50 % 0,4268 0,03

Két qua nghién ctru cho thidy dung méi chiét H>804 10% la dung moi thich hop d‘é chiét
formaldehyd trong dau phu. Dau phu la protein thyc vét goc amin c6 méi trudong kiém, ma dicu kién
tao phuc tim 1a moi trudng acid, nén chon dung méi acid dé trién khai mau.

3.3. Thim dinh quy trinh
3.3.1. Tinh tuwong thich hé thong

Tién hanh do 13p lai 6 lan dung dich chuén chira formaldehyd nong do 1 ppm. Do do hip thu
quang tai budc song 572,0 nm. Két qua dugce trinh bay ¢ Bang 3.

Bang 3. Két qua khao sat tinh tuong thich hé théng

Dung dich 1 2 3 4 5 6
D¢ hip thu (A) 0,5454 0,5455 0,5458 0,5458 0,5463 0,5465

Aw £ SD 0,5459 + 0,0004

RSD (%) 0,08

Két qua cho thdy RSD = 0,08 < 2%. nhu vdy, may quang phd UV-Vis sir dung 12 phi hop dé phan
tich formaldehyd trong dau phu.
3.3.2. B¢ ddc hiéu

Dé két qua xac dinh ham lugng formaldehyd trong cic mau dau phu 1a chinh xéc, tranh anh huong
cua cac thanh phan khac c6 trong mau can danh gia xem quy trinh ¢6 d¢ dac hiéu dat yéu cau hay khong.

Tién hanh trén cac mau gom: mau tring 1a nude cit, mau thir, mau chuan va mau thir thém chuan
dugc chuan bi nhu quy trinh dé nghi.
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Bdng 4. Két qua do dic hidu

Nhan xét: mau trang khong ¢ cuc dai hép thu tai budc séng 572,0 nm. Mau chuén, mau thir va
mau thtr thém chuan cho cuc dai hap thu tai cung budce song 572,0 nm. Mau thir thém chuan c6 gia tri
d6 hap thu tai budce song hap thu cuc dai cao hon mau thtr. Quy trinh c6 d¢ dac hiéu dat yéu cau.

3.3.3. Tinh tuyén tinh

Pha dung dich gbc formaldehyd 100 ppm. Tién hanh pha cac dung dich chuan formaldehyd nhu
sau: hut chinh xac 0,1 mL, 0,15 mL, 0,2 mL, 0,25 mL, 0,3 mL, 0,8 mL dung dich géc formaldehyd 100
ppm vao binh dinh mirc 20 mL, thém 10 mL acid chromotropic 0,18%, bo sung nudc cat vira dit 20 mL,
dé duogc cac dung dich chuan co ndng d6 0,5 ppm, 0,75 ppm, 1 ppm, 1,25 ppm, 1,5 ppm, 4 ppm.

Tién hanh do d6 hap thu cua cac dung dich chuan tai bude séng 572,0 nm v6i mau tring 1a dung
dich blank. Ghi nhan gia tri ¢ hap thu va xay dung duong tuyén tinh gitra do hdp thu va ndng do

STT Mau Do hép thu (A)
1 Méu tring 0,000
2 Mau chuin 0,5713
3 Mau thir 0,3154
4 Mau tht thém chuén 0,6539

Abs ] Mau thir thém chudn
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Hinh 2. Hinh anh d6 hip thu cic miu

formaldehyd trong dung dich.

Bdng 5. Két qua do hap thu (A) va ndng d6 cua diy dung dich chuin formaldehyd (ppm)

STT Nbng do (ppm) Do hip thu (A)
1 0,5 0,3019
2 0,75 0,4356
3 1 0,5454
4 1,25 0,6812
5 1,5 0,7838
6 4 2,0156

25
2 i el
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Hinh 3. Duong tuyén tinh giira ¢ hap thu va ndng d6 formaldehyd trong dung dich
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Nha:m xét: Hé sb twong quan R? = 0,9999’cho thy c6 sy tuong quan tuyén tiqh giita d6 hap tl}u
(A) va nbng d6 formaldehyd (ppm). Sir dung trac nghiém F cho thay phuong trinh hoi quy gilta d¢ héap
thu (A) va nong d6 cua day dung dich chuén formaldehyd (ppm) y = 0,4883x + 0,0615 co tinh turong
thich, st dung trac nghiém t cho thay h¢ s6 B va By c6 y nghia.
3.3.4. PO chinh xac

bo lap laiN: thue hién trén 6 mau thir khac nhau & cung diéu kién xu ly mau nhu trén. Yéu cAu ham
lugng cua 6 mau c6 RSD < 2%.

Do chinh x4c va d6 diing mang tinh thong ké duoc danh gia bang phan tich ANOVA 2 yéu t tir
két qua phan tich RSD

Bdng 6. Két qua thur d6 lap lai

Lan thir Do hép thu (A) Ham luong formaldehyd (ppm) Théng ké
1 0,5103 0,92
2 0,5126 0,92
3 0,5230 0,95 Ad £ SD:
0,93 0,01
4 0,5194 0,94 RSD = 1.13%
5 0,5189 0,94
6 0,5221 0,94

Nhén xet: RSD (%) cua ham lugng formaldehyd (ppm) < 2%. Do d6, quy trinh dinh luong
formaldehyd trong dau phu bang phuong phap UV dat d¢ lap lai.

3.3.5. D) chinh xdc trung gian: tién hanh trong 2 ngay khac nhau, mdi ngay dinh lwong mau thir voi
quy trinh dé nghi. Két qua dinh luong gitra hai ngay khong khac nhau c6 y nghia thong ké.

Bdng 7. Két qua khao sat do chinh x4c 2 ngay khéc nhau ciia mu thir

Ngay thir 1 Ngay thir 2
Lan thy Do hip thu Ham lugng formaldehyd 6 hip thu (A) Ham lugng formaldehyd
(A) (ppm) (ppm)
1 0,5103 0,92 0,5178 0,93
2 0,5126 0,92 0,5163 0,93
3 0,523 0,95 0,5175 0,93
4 0,5194 0,94 0,5276 0,95
5 0,5189 0,94 0,5122 0,92
6 0,5221 0,94 0,5152 0,93
Atb + SD 0,93+ 0,01 0,93 0,01
RSD % 1,08

Nhan xét: Gia tri RSD (%) ctia ham lugng formaldehyd (ppm) dugc xac dinh tir 6 mau thir trong
mot ngay (do lap lai trong ngay) va 12 mau thtr trong 2 ngay (d¢ lap lai khac ngay) déu nho hon 2%.
Nhu véy, quy trinh dinh lugng formaldehyd trong dau phu c6 d¢ chinh xac trung gian cao.

3.3.6. D¢ dung
Thyc hién bing phuong phap thém chuan vao miu thir c6 chira formaldehyd & cac mirc 80%, 100%

va 120% so véi ndng do dinh lugng, mdi mau thyc hién 3 lan. Tinh ty 18 hdi phuc theo cong thirc (2)

F=X )
)7

Trong d6: F 1a ty 1& hoi phuc (%), x 1a lugng chuan thém vao, X 1a lugng chudn tim lai dugc.
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Bang 8. Két qua thim dinh d¢ dung

Noéng do chun thém | _. . & Néng do tim lai - +. | Ty 1¢ héi phyc trung binh (%)
. Do hép thu (A OUML Ty 18 thu h
vao (ppm) 0 hap thu (A) (ppm) y et ot RSD (%)
0,5134 0,81 101,24
Aw+ SD = 99,47 + 0,45
1 1
0,8 0,5175 0,79 99,15 RSD % — 045
0,5176 0,80 99,78
0,5205 1,02 102,21
Aw+ SD = 100,30 = 1,92
1,0 0,5197 0,98 98,37 RSD % — 191
0,5205 1,00 100,33
0,5213 121 100,93
Ao+ SD = 100,51 + 1,90
1,2 2 1,2 102,1
, 0,5265 23 02,17 RSD % = 1.89
0,5198 1,18 98,44

Nh4n xét: Ty 1¢ hoi phuc formaldehyd ndm trong khodng 95% - 105% va gid tri RSD < 2%. Do
d6, quy trinh dinh lwong formaldehyd bang phuong phap UV dat d¢ ding.

3.3.7. Gidi han phat hién va gioi han dinh lwong

3,3x6
Gia tri LoD cua phuong phéap duoc xac dinh theo cong thirc sau: LoD = = 3)
a
I . . L . , 10x¢o
Gia tri LoQ cta phuong phap duoc xac dinh theo cong thirc sau: LoQ = 4)

Trong dé: d'1a dg léch chudn cua tap hop cac gia tri do hip thu ciia dudng chuan, a 1a hé sb goc
cua duong hoi quy tuyén tinh.

LoD = 0,02 pg/mL (ppm).
LoQ =0,07 pg/mL (ppm).
3.4. Pinh lwgng formaldehyd trong diu phu tai mdt sé cho trén dia ban phuong Quy Nhon Nam

Ap,dung quy trinh dinh‘luqng da xay dung dé phén tich mé‘g s6 mau dau phu tai 3 chg trén dia ban
thanh pho Quy Nhon (Chg BPam, Chg khu 6, Chg Ghénh rang). Két qua dinh lugng dugc thé hién & Bang
99.

Bdng 9. Ham lugng formaldehyd trong mét sé mau ddu phu tai thanh phd Quy Nhon (n=3)

Mau Khéi luong méu Do hép thu (A) Ham luong (ppm) RSD %
Cho ddm 5,0518 0,4891 0,88 1,14
Cho khu 6 5,0192 0,4353 0,79 0,73
Cho khu 6 5,0815 0,4644 0,83 0,69
Cho khu 6 5,0290 0,5179 0,94 0,62
Cho Ghénh Réng 5,0321 0,5806 1,06 1,44

Nhan xét: Theo nghién clru ciia Seniwati va cong sy thAm dinh formalin nhiém trong dau phu tai
Indonesia nam 2022 14 5,92 va 3,34 ppm va c6 mau khong nhiém [12]. Nhung tai Quy Nhon cac mau
tién hanh déu bi nhlem v6i ham luong tir 0,79-1,06 ppm nghi ngo' quy trinh tao dwong tinh gia. Nén
nhém nghién ctru tiép tuc tién hanh véi 6 mau (5 mau déu phu mua tai siéu thi COOP MART va siéu
thi Go, 1 mau glay lau str dung trong qua trinh 1am viéc va 1 mau hat dau tuong). Két qua dinh luong
dugc thé hién ¢ Bang 10.

Bdng 10. Ham lugng formaldehyd trong mét sb mau (n=3)

Khéi lugng miu

Do hip thu (A)

Ham luong (ppm)

RSD %

COOP 1

5,0775

0,3399

0,57

1,01
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COOP 2 5,0711 0,2872 0,46 1,25
GO 1 5,1238 0,5028 0,90 0,64
GO 2 5,1737 0,6148 1,13 0,51
GO 3 5,0530 0,1421 0,16 0,73
Giéy lau dung cu Pulppy 2,0181 0,0047 0,00 0,00
Dbau tuong 5,0052 1,0062 1,93 0,30

Nhén xét: Véi két qua nhu Bang 10 ¢6 még am tinh kha nang quy trinh khong tao duwong tinh gia,
nghi ngd dau tuong c6 formaldehyd ndi sinh. D€ chac chan hon, tac gia tién hanh thém vdi 8 mau (dau
tuwong, dau phong, dau xanh, gao, me, dau den, bot mi, bap). Két qua dinh lugng dugc thé hién 6 Bang 11.

Bang 11. Ham lugng formaldehyd trong mét s6 mau (n=3)

Méu Khéi lvong miu | D6 hip thu (A) | Ham luong (ppm) RSD %
Bot mi 5,0133 0,1020 0,08 1,28
Pau tuong 5,0184 1,0322 1,99 0,25
Dau phong 5,0439 1,3518 2,64 0,38
Me 5,0388 0,4247 0,74 1,35
Dau xanh 5,0292 0,6188 1,14 1,34
Bip 5,1865 0,5196 0,94 0,61
Dau den 5,0464 0,6165 1,14 1,75
Gao 5,0172 0,1943 0,27 0,21

Nhan xét: formaldehyd 1a mot san pham cua qua trinh trao ddi chét trong thuc vat [13].
Formaldehyd dugc tao ra tir cac hop chét methyl héa khac nhau boi demethylase va tir su chuyén doi
1an nhau cia glycine va serine duoc xiic tic boi pyridoxal phosphat [14]. Sy hién dién cua formaldehyd
tu nhién co thé can trd viée phat hién formaldehyd dugc thém vao trong thuc phém. Vi véy dinh lugng
ham lugng formaldehyd tu nhién trong thyc pham ciing rat quan trong dé woc tinh dugc luong
formaldehyd thém vao. Theo co quan An toan Thyc pham chau Au (EFSA) lugng formaldehyd tiép xuc
qua dudng miéng hang ngay tir tong ché do an udng khong dwoc vuot qua 100 mg [15], vai lugng
formadehyd ndi sinh nhu cac loai hat da khao sat thi ham lugng kha nho.

4. KET LUAN

Nghién ctru dd xay dung va thdm dinh dugc quy trinh dinh lwong formaldehyd trong déu phu bang
phuong phap UV-Vis, miu dugc thu thip vao ngdy 10/7/2023. Két qua cho thdy quy trinh chiét
formaldehyd trong d4u phu dat hiéu suét cao 13: lic siéu 4m 5 phut voi dung méi chiét 1a HaSO4 10%. Véi
diéu kién nay, quy trinh dinh luong formaldehyd trong dau phu dat cac yéu cau thim dinh theo hudéng dan
cta ICH va dat tinh tuong thich hé thong, do chon loc, do tuyén tinh, gidi han phat hién (LOD = 0,02 ppm)
va glO’l han dinh lugng thap (LOQ = 0,07 ppm), c6 d6 chinh xac va 6 dung cao. Két qua nghién ctru gop
phan ho trg cong tac kiém tra nhanh chong ham lugng formaldehyd trong déu phy va ap dyung thir nghiém
cic mau dau phu trén dia ban phuong Quy Nhon Nam. Két qua cho thiy cac mau dau phy déu nhiém
formaldehyd tir 0,16 — 1,13 ppm va mau gidy lau dung cu trong qua trinh lam viéc khong nhidm. Két qua
nay goi y kha nang cac m?lu hat c6 formaldehyd ndi sinh nhung gidi han cho phép bao nhiéu thi chua co
thong tu nao quy dinh. Pau tuong c6 formaldehyd ndi sinh tir 1,93-1,99 ppm nhung khi ché bién thanh
dau phu thi lwong formaldehyd tir 0,16-1,13 ppm c6 thé thdy qua trinh ché bién lam giam luong
formaldehyd. V6i luong formaldehyd noi sinh trong déu phu khé thap. Tir d6 ching ta c6 thé thiy rang,
d4u phu trén dia ban phuong Quy Nhon Nam dam béo an toan vé sinh thuc pham.
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ABSTRACT

SIMULTANEOUS DETERMINATION FOR THE QUANTIFICATION OF
FORMALDEHYDE IN TOFU BY ULTRAVIOLET-VISIBLE SPECTROSCOPY

Do Thi Hang'*, Vo Thi Huong?
'Buon Ma Thuot Medical University
’Gia Lai Drug, Cosmetic, Food Quality Control Center
*Email: dthang@bmu.edu.vn

Tofu is regarded as one of the healthiest foods because it contains a high level of protein whose
quality is comparable to that of animal protein. Formaldehyde functions as an antibacterial agent by
slowing down bacterial activity in protein-rich foods. As a result, it reacts with food proteins and helps
extend shelf life. However, when formaldehyde enters the human body, it is mutagenic and
carcinogenic, meaning that it can stimulate the development of cancer cells and lead to genetic defects.
Thus, in this study, we developed and validated the method for the quantification of formaldehyde in
tofu by ultraviolet-visible spectroscopy in Quy Nhon Nam ward - Gia Lai. This research was conducted
in July 2023. Formaldehyde contamination in tofu was quantified using UV—-Vis spectroscopy. In
quantitative analysis, samples were measured with a UV-Vis spectrophotometer at a wavelength of
572.0 nm. The results showed that the samples contained formaldehyde levels of 0.88 ppm, 0.79 ppm,
0.83 ppm, 0.94 ppm, 1.06 ppm, 0.57 ppm, 0.46 ppm, 0.90 ppm, 1.13 ppm, and 0.16 ppm respectively.

Keywords: Tofu in Quy Nhon Nam market, quantitative formaldehyde, UV-Vis.
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