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Tdm tdt: 
Mdt Irong nhttng dieu kiin di cdc sdn phdm xudi khdu cua Viet Nam dugc cdc nuac 

ddi tdc chdp nhdn dd Id phdi dgt tiiu chudn vi hdm lugng tdi thiiu cua mdt sd ddc td xdc 
dinh bdng cdc phuang phdp quy dinh qud'c li(ISO). Bdo cdo ndy chung Idi mud'n de cap 
din mdt Irong cdc ddc tddd Id SO; trong gia vi, huang lieu ndi riing vd trong thllc phdm 
ndi chung. Phuang phdp chung tdi xdy dung dua chu yi'u vdo AOAC 2000 vd nhttng tdi lieu 
mdi nhdt thu dugc Irin mgng (Google.com). Nguyin ly cua phuang phdp Id cdt hoi luu 
Irong mdi trudng axd dua cdc dgng sunphua vi SO;. Ddng mdt ddng khi Niia (Argon) cho 
vdo phia dirdi hdn hgp dung dich mdu divtta dudi d xy vira ldi cudn SO; lin cot ngung lu 
bdng nude Ignh, cdt ndy dugc ndi vdi mdt binh bdy khi cd chda dung dich //jOj vd tgi ddy 
SO; bi d xy hod thdnh H^O,. Hdm lugng sulfd true tie'p ty le vdi sunphdt thu dugc vd ion 
sunphdt (SO,) dinh lugng bdng do quang hodc bdng chudn dd vdi NaOH tuy thudc vdo 
hdm lugng SO; cd irong mdu. Dd nhdy cua phuang phdp dgt dugc > 10 ^gvd hieu sudt cdt 
>S0%. 

Summary: 
One condition for Vietnamese foods lo be qualified as export products is that the 

products should pass international regulations of limited toxicities and such limited 
toxicities should be processed and observed by international standard organization (ISO). 
Based on this requirement, in this paper we discussed Ihe analysis of SO;, one prominent 
toxic substance, particularly In spice, flavorings and generally in food products. We have 
developed an analytical procedure based mainly on AOAC 2000 and other updated 
references collected from various sources. Method measures free sulfite plus reproducible 
portion of bound sulfites, such as carbonyl addition products, In foods. In this method, Ihe 
sample is heated with refluxing HCl (ca. IM) to convert sulfite to SO;. Stream of N; (Ar) 
Introduced below surface of refluxing solution sweeps SO; through water-cooled condenser 
and, via bubbler attached lo condenser, with H;02 solution, where SO; is oxidized lo 
H;SO,. The amount of SO, is determined by speclromelric equipment or titration with 
NaOH solution on depending Ihe SO; content in the samples. The sensibility of this method 
is determined as low as 10 ug and distillation productivity is higher than 80%. 

I. DAT VAN DE 

M6t trong nhung diem manh vS xud't khdu cua nude ta do Id san phdm n6ng nghiep. 
Ngoai gao, ca phe, diSu w con c6 nhttng hucmg lieu, gia vi nhu: hat tieu, dt, gttng, quS w. 
Tuy nhien day cung la nhiing san phdm chung cila viing chdu A va nhdt Id Ddng Nam A vl 
vay tinh canh franh Id rdt Idn. D^ sdn phdm cila VN cd th^ xudt dude thi dî m ddu tien Id 
chdt luong phai dam bao theo tieu chudn qud'c t£ De kî m tra cdc chi tieu cu thi doi hoi 
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phai cfi nhiing phuong phap chu^n do quoc tfi quy dinh vi vdy vific xdy dung cac quy chudn 
la rdt cdn thifi't va quan trgng. Xudt phat tit yfiu cdu cua thuc tfi chiing toi da nghifin ciiu xdy 
dung quy trinh phdn tich dioxit luu huynh (SO2) trong huong lieu, gia vi di co thd true tifip 
kidm tra ham lugng SOj trong cdc san pham xud't kh^u ciia VN cung nhu cac san ph^m 
nhdp kh^u. 

Trufic hfi't phai dat vdn dd tai sao nhiing nfing san khfi (dry) cua Vifit Nam khi xud't 
sang chdu Au hay My lai doi hfii phai kidm tra chi tifiu SO^? Rd't don gian vi nufic ta co khi 
hau nhifit dfii va cung nhu nhflng nufic lang gidng, dac biet la Trung Qufic co phuong phap 
cfi truydn sliy khfi co cho thfim luu huynh de phong chfing ndm mfi'c dfii vfii cac dfi may tre. 
Vi vay, hg nghi cung khfing thd loai trî r dan ta lai dp dung phuong phap nay trong cdc nfing 
san khac. Binh thufing thi SO; dufii dang sunphit v^n dugc diing lam cha't bao quan cho 
thuc pham dfi hfip nfii chung. Mat khac chi tifiu SOj dfii vfii chau Au (EU) lai cho phep rdt 
thdp chi 10 ppm trong gia vi, huong lifiu (spice and flavoring), trong khi phdn lfin cac san 
phdm khdc cho phep dfî n 20 - 50 ppm [1]. Phdn tich chinh xdc hdm lugng nho cfi phdn trifiu 
doi hoi phuong phap ap dung phai cfi dfi ldp lai cao. 

Xudt phdt tfl nhung yeu cdu cu thd trfin chdng tfii da tim hidu tham khao cdc tai lifiu 
vd tifiu chudn cua Vifit Nam va qufi'c tfi' tim dugc mfit "quy trinh" phu hgp dfi la phuong 
phap Monier - Williams tfi'i uu [AOAC/ 2000, 2]. Hifin nay cdc hiep hfii vd huong lifiu vd 
gia vi cua thfi' gifii chi cfing nhdn cac phuong phap phdn tich SOj cfi tfin Reith - Williams 
hoac Monier - Williams, mac dil cfi nhiing phuong phap khdc hifin dai hon nhu sdc ky ion 
voi ddu do difin hoa [3] thfii gian phdn tich nhanh hon va dfi nhdy cao hon. 

II. QUY TRiNH P H A N TfCH^ 

Nguyfin tdc cua phucttig phap: 

Phuong phdp dp dung dd cac sulfit tu do va mfit phdn cua sulfit lifin kfit nhu cdc san 
phdm cfi thfim cacbonyl trong thuc phdm. Mdu phdn tich dugc dun hfii luu vfii HCl (nfing 
dfi khoang IM) dd chuydn sunphua thanh SO2. Diing mfit dfing khi Nito (Argon) xufi'ng 
phfa dufii khfii mdu vd dung dich HCl dd dao mlu dfing thfii lfii cufin SOj qua cfit lam lanh 
bdng nufic vd nfi'i vfii ddu ra cua cfit trung ngimg la fi'ng vufi't nhgn sao cho chi tiing mfit bgt 
khi thoat ra md thfii. Ong nay se dugc nhung vdo mfit binh cfi chiia dung dich HjOj loang, 
tai day SO2 bi fi xy hod thanh H2SO4. Ham lugng sulfit dugc chuydn true tiep thanh H2SO4 
va dugc dinh lugng bdng chudn dfi vfii dung dich chudn NaOH. Ciing cfi thd kidm tra lai 
bdng phuong phdp khfi'i lugng dufii dang BaSOfl. Tuy nhifin trong trucmg hgp gia vi va 
huong lifiu ham lugng SOjuho nfin cfi thd dp dung phuong phdp do quang dd dinh lugng ion 
sunphat. 

1. Quy trinh phdn tich: 

1.1 Thiet bi: 

a) Thie't hi cat: 

(Chu y trong phuong phdp nay, ap sudt bfin trong phai dugc han chfi den miic tfii thidu 
do dfi cao ciia dung dich H2O2 fi phia trfin ciia phdn bdy khi. Gifl dp suat tha'p nhd't co thd dd 
tranh thdt thodl khi SO2 qua khe hfi. Sfl dung mfit mang mfing mfi bfii van khi trfin be mat 
bit kin cua cac mfii nfii ngoai trfl mfii nfii gifla phfiu chifit vd binh cdu. Kep chat td't ca cac 
bfi phdn dd hoan toan kin trong qud trinh cdt mdu.) 

Ca hfi thifi't bi nhu trong hinh 1. bao gom mfit bfi phdn co thd tao dp sudt (A) tiep hgp 

ddu vao (I) vfii fing cao su mdm. Thifi't bi nay cfi tac dung gdy ra mfit siic nen fi phia tren 

dung dich. Khfing nfin sir dung phfiu nho gigt cdn bdng ap sud't vi phdn ngung tu cfi thd 

chfla SO2 bi lang lai trong phfiu va cdc nhdnh. Phfiu chifi't (B) cfi thd tich > 100ml. Binh cdu 

11 (C), 3 cfi 24/40. Ong sue khi (D) cfi chieu dai vfla dii de khi Nito (hodc Argon) sue vao 
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cdch ddy Mnh cdu 2,5cm. Cdt ngung tu (E) dai 300mm. B6 phdn bdy khi (F) co ki'ch thudc 
nhu hlnh ve (hlnh 2). Ong (G) dung dung dich H A dudng ki'nh 2,5cm, sdu 18cm. 

b) Buret 10ml 
c) Hi nude ldm Ignh ludn hodn 

Hinh 1: Thiet b\ cdt SO, 
Hlnh 2. Bp phdn ddn khi SO2 vao binh bay khi G (d/v dai mm) 

1.2. Hoa chdt: 
a) Dung dich HCi 4M : chudn hi cho mdi Idn thi nghidm: thdm 30ml HCl vao 60ml 

nude khii ion. 
b) Chi thi methyl do ; hda tan 250 mg methyl do trong lOOml ethanol 
c) Dung dich chudn 0,01 OM NaOH 
d) Dung dich Hfl; 3%: chudn bi cho mdi Idn thi nghiem: pha loang 3ml H2O2 30% 

thnah 30ml dung dich bdng nude cat ngay trudc khi sil dung them 3 giot methyl dd va 
chudn dd bang NaOH 0,010M cho de'n didm vang tuong duong. 

e) Khi N2 (hoac Ar): Dd sach cao cd van diSu hod ludn gitt tdc dd khi 200 ml/phut. 
f) Dung dich thudc thtt sunphate; 
2,5g gelatin -I- 600ml nude cdt, dun cho tan 6 40°C 
Them 60ml HQ IN 
Them 20g BaCIj.2H20 
Loc, djnh mtte bang nude cdt den 1000ml 
g) Dung dich chudn sunphate: Hda tan I,479g NajSO, n-ong nude cdt vd dinh miic 

de'n 100ml. 
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1.3. Chuan bi miai: 
a) Mdu ran: Cdn 50g thuc phdm, hodc mfit lugng mdu chfla 500 -1500g SOj vao may 

chd bifî n hodc may trfin. Them lOOml ethanol - nufic (5+95 theo the tich) va nghidn 
trfin nhanh. Nghidn trgn cho dfin khi thuc phdm da dugc cdt thanh cac mifing nho du 
dd cho vdo binh can. 

b) Mdu dung dich : Trfin 50g phdn mdu hoac mfit lugng thflc dn chfla 500 -1500g SO2, 
vfii 100ml ethanol - nflfic (5+95 v/v) 

(Chii y phai chudn bi mdu va lam thi nghifim nhanh de trdnh lam thdt thoat lugng sulfit fi 
dang khfing bdn) 

1.4. Chuan bj he cat: Sfl dung cac thifî t bi dfing bfi nhu hinh ve, ddt binh cdu (C) vao 
bep difin cfi ro le didu nhifit, vd them 400ml nufic. Dfing van ciia phfiu chifit va thfim 90mi 
H a 4M vao phfiu chie't (B). Bdt ddu sue khi N, vfii tfic do (200 ± 10) ml/phut. Dong thfii 
cho nufic lam lanh cfit ngung tu. Cho 36ml H3O2 loang da chudn dfi bdng NaOH 0,010M tfii 
diem tuong duong vang vfii chi thi metyl do vao binh bdy khi (0). Sau 15 phut, khi toan bfi 
he va nufic da dugc dufii fixy ta cfi thd dua mdu da chudn bi vao hfi ca't. 

1.5. Dua mdu vao va cat: Ld'y phfiu chifi't (B) ra va dua todn bfi lugng mdu trong 
dung dich ethanol vao binh cdu (C). Lau sach mieng binh cau va nhanh chfing bfii m9 chdn 
khong lfin ddu ra cua phfiu chifit va ldp phfiu chie't nfi'i vao binh cdu. Khi N2 lai tie'p tuc chay 
qua dung dich HjO; ngay sau khi phfiu chifî t nfii tro lai vfii binh cdu. Kidm tra lai cac mfii 
nfii cho thdt kin. 

Sfl dung qua bop cao su gdn vfii van de cap sflc ep (dp sud't) len trfin dung dich HCl 
trong phfiu chifi't. Mfi van phfiu chifi't va dd HCl chay vao binh cdu. Tifi'p tuc tao sflc ep trfin 
dung dich axit dd ddy hfi't dung dich vao binh cau. Nfi'u cdn thifi't cfi thd dong van lai de bom 
khi ep lfin trfin axit, sau dfi lai mfi ra. Dfing van lai trufic khi 2-3 ml cufii cung fi phfiu chifi't 
chay xufing binh cdu dd trdnh khi SO2 thoat lfin phfiu chifi't. 

Cdp nhifit cho binh cdu. Gifl nhifit fi mflc sao cho 80 - 90 gigt /phut chdt ngung tu 
chay xufing binh cdu tfl cfit ngung hi. Dun sfii trong 1,7h, sau dfi Idy binh bdy khf (G) thu 
dugc ra khoi hfi. 

2. Xac dinh: 
a) Phuong phap chudn dfi bdng dung dich NaOH 0,010 M 

Chudn tflc khdc lugng sunphat trong binh (G) vfii NaOH 0,010M de'n didm tuong ducmg 
mdu vang gifl bdn khoang 20 gidy. Ti'nh ham lugng sulfit, bidu difin bdng ng S02/g thuc 
phdm (ppm) nhu sau: 

SO2, ng/g (ppm) = 32,02 X VB X M X 1000/ Ag 
0 day 32,03 = miii duong lugng gam ciia SO,; Vj, = the tich (mi) NaOH chudn da dung dfi'n 
didm tuong duong; M = nfing dfi moi NaOH; 1000 = hfi sfi chuydn dfii miii duong lugng 
sang micro duong lugng; Ag = lugng cdn cua mdu cho vdo binh cdu cdt 1 lit. 

b) Phuong phdp do quang: 
15ml dung dich mdu chifit + 5ml dung dich thufi'c thfl sunphate, Idc ddu 
Mdu trdng : 15ml nufic cdt + 5ml thufic thfl sunphate, Idc ddu 
Do tai bufie sfing 490 nm 
Lap dufing chudn : Dflng pipet hut dung dich sulfate chudn theo thfl tu sau : 0, 2,4, 
6, 8, 10 thfim nflfic cdt dd cfi the tich 15 ml, thfim tifî p vao mfii binh 5 ml thufi'c thfl 
sunphat. 
Lac ddu, do tai bflfic sfing 490nm 
Dufing chudn phai dam bao r = 0.998 
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3. Do lap lai cua phuong phap: 
Trudc khi dua phuong phdp vao sit dung tieu chudn ddi hoi quy trinh xdc dinh hdm 

luong sulfit trong thuc phdm phai duac thuc hidn mdt cdch thdng dung, thudn thuc va 
chi'nh xdc. Phep phan ti'ch duoc tien hdnh sao cho khdng md't mot luong sulfit ndo do qud 
trinh dxy hod hoac phan ihig kft hgp vdi thdnh phdn khdc trong thuc phdm. Do sulfit rdt 
nhdy vdi khdng khi cung nhu ban chdt tu nhidn trong thuc phdm va khdng hin, nttt nhttng 
phdn chtta sunphit them vao mdu phai Idy ttt ngudn sulfit bdn, dn dinh va khdng phai la 
sulfit natri hoac mudi tuong tu. Mudi natri hydroxymethyl sunphonate (HMS), Id san phdm 
cua phan ttng cdng bisunphit cua formaldehyd, cd cdu true tuong tu nhu mdt sd dang lidn 
ket cua sulfit trong thuc phdm, dugc sit dung d̂  gia cdng vat hdu (mdu gia) thil bdn. 

De phan ti'ch, dem can 50 gam mdu thvtc phdm cd sulfit tu do da gia cdng cho vdo 
hlnh cdt Monier - WiUiams. Them dung dich mudi Na cua HMS. Phan ti'ch ngay dung dich 
cdt dugc. Ham lugng ciia HMS thu hdi la > 80% ttt thuc phdm bdn (mdu gia) cd ham Iugng 
sulfit c8 10 |tg/g cho phep kd't luta sd lieu phan tfch dam bao dd chi'nh xdc. 

III. KET QUA VA THAO LUAN: 

Vdi muc di'ch xay dung mdt phuong phap tieu chudn cdp vidn chuyen nganh, tiSn tdi 
dd nghi len cdp cao hon nen chung tdi da tim hieu chu ye'u cac tdi lidu ve phuong phdp tieu 
chudn Viet nam va qudc td. Viet Nam chiing tdi dua vdo TCVN cia Trung tam Do ludng 
tieu chudn. Cho den nam 2001, TCVN cho SO, chi mdi cd tidu chudn xac dinh sulfit trong 
dudng [TCVN 6329:2001, 3]. Nguyen tdc cila phuong phdp la so mau Rosanilin. Phuong 
phdp ndy cung dugc chung tdi dp dung thit nghiem, nhung ke't qua khdng th^ thuc hien 
dugc vl mdt yd'u td anh hudng rd't co ban Id mdu tu nhidn cda cdc gia vi, huong lieu. Cdn 
qudc td Chung tdi dua chu yd'u vdo AOAC va ydu cdu cua Hiep hdi huong lidu va gia vi My 
vd EU. Sau mdt thdi gian thtt nghidm nhieu giai phdp khdc nhau, chung tdi da tim dugc mdt 
quy trinh dd la kdt hgp gitta phuong phap chudn "Monier - Williams tdi uu " cua AOAC 
990.28 va phuong phap do quang hoac sdc ky ion trong phep xdc dinh de so sdnh nhttng kdt 
qua thu dugc. 

Nhu quy trinh da neu 6 phdn trdn, cho thdy mdt khdu hit sttc quan trong la tim dugc 
didu kien cdt hdi luu sao cho hieu sudt thu hdi td'i da nhd't. Theo dung quy chudn cua 
AOAC chung tdi da dung mud'i natri hydroxyl metyl sunphonat (HMS) thdm vao mdu que 
trudc khi cdt (chi tiet nhu phdn 2.7). Nhttng kdt qua thu dugc chung tdi da Inch ddn mdt sd 
trong bangl. 

Bang 1. Hieu xudt cat SO4' trong cdc mdu que 

TT 
1 
2 
3 
3 
4 

Ky hieu mau 
MO 01 
MO 01 
MODI 
MQOl 
MQQl 

SO,' them 
Oppm 
5 ppm 
10 ppm 
15 ppm 
20 ppm 

SO4" do duoc 
10,50 
13,75 
17,45 
24,00 
27,65 

Hieu xudt cdt (%) 

65 
70 
90 
85 

Sau nhilu thdi gian vtta nghidn cttu vtta lam mdu chung tdi da nit ra dttgc mdt sfi didu 
kidn cho cdc mdu gia vi: mdu khd phai dugc gia cdng thanh bdt min, Iugng mdu can tfii 
thiiu 50g, thdi gian cdt 3h, dung dich thu mdu cd ndng dd 9% HjO,. Cdn dfii vdi cdc mdu 
thuc phdm khac 6 cdc dang tu nhidn khdc nhau thi quy trinh gia cdng mdu mrdc khi cho 
vao binh cdt se dugc thuc hien nhu quy trinh muc 1.3. 
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Bdng 2. Nhfing kit qud SO; (SO2) trong mdu que xudt khdu dinh lUffng 

bdng do quang vd. sdc ky ion 

TT 
1 
2 
3 
4 
5 
6 
7 

Ky hieu 
MS 01 
MS 02 
MS 03 
MS 04 
MS 05 
MS 06 
MS 07 

SO/ZDO 
10,20 
12,30 
11,42 
12,24 
12,30 
11,10 
10,20 

SO47IC 
10,45 
12,00 
12,10 
13,00 
12,60 
11,60 
10,80 

TT 
8 
9 
10 
11 
12 
13 
14 

Ky hiSu 
MS 08 
MS 09 
MS 10 
M S U 
MS 12 
M S B 
MSM 

SO4 /DO 
10,47 
11,25 
11,94 
11,43 
10,23 
12,45 
10,80 

SO47IC 
11,25 
12,10 
12,25 
12,30 
11,00 
11,80 
11,25 

Mac dfl hai phuong phap cfi dfi lap lai tuong dfii cao, nhflng vd thfii gian xac dinh thi 
nfiu ap dung phuong phap sdc ky ion mfii mdu phai cdn it nha't 30 phut. Vi vdy chung tfii 
chi ap dung trong trufing hgp kidm tra kfi't qua, con dd phdn tich mdu chung tfii dinh lugng 
bdng phuong phap do quang. 

Dufii ddy la hinh anh toan bfi hfi cdt SO; trong gia vi, huong lifiu cua chung tfii da lap 
dat tai phong thi nghifim. Trong trufing hgp xdy dung phfing thi nghifim chuyfin dung ta cfi 
thd nhdn cac don nguyen tren thdnh nhiing hfi 5 - 10 bg mfii cfi the ddp fltig kidm tra nhidu 
Ifi hang mfit Iflc. Trong bang 3 dufii ddy la mfit sfi kfi't qua phdn tich SO2 trong qufi "sinh 
thai" xud't khdu thuc hifin trfin hfi thifî t bi trong hinh 3. 

Bdng 3. Hdm luong S02 trong mdt so mdu que "sinh thdi" 

TT 

1 
2 
3 
4 

Ky hieu 

927 
928 
929 
930 

SO, (TB cua 3 lin do) 
(UB/g= ppm) 

2.32 
1.38 
1.29 
1.47 

TT 

5 
6 
7 
8 

KJ hieu 

931 
932 
933 
934 

SO, (TB cua 3 ISn do) 
(Ug/B= ppm) 

1.10 
1.36 
1.45 
1.03 

Qua thflc tfi dp dung quy trinh da xdy dung cho hai loai gia vi: que', gimg cac ket qua 
ddu dflgc cac phfing thi nghifim cua dfii tac chdp nhdn. Ngoai ra chung tfii cung dugc cac 
chii hang thfing bao da kidm tra cheo vfii phong thi nghifim fi Dflc, Nhdl va ke't qua ddu nam 
trong sai sfi cho phep. 

IV. KET LUAN 

Vfii tinh thdn chudn bi gia nhdp WTO, viec xdy dflng cac quy chudn phu hgp theo 
yfiu cdu cua qufi'c tfi la rdt cdn thie't. Quy trinh xac dinh SO; trong huong lifiu, gia vi cung cfi 
thd dp dung cho cac san phdm rau qua khfi nhfl: tao, nho, cflng nhu cac loai nufic qua ep, 
cac san phdm giau protein w . Cac tac gia cua bao cao nay hy vgng thfing qua Hfii nghi 
Khoa hgc Ky thudt Do lufing Vifit Nam Idn thfl tu nhfing quy trinh phan tich tifiu chudn co 
sfi cua minh se dugc xet dd nghi xdy dflng thanh TCVN. 
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