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Tom tit:

MGt trong nhimg diéu kién dé cdc sdn phdm xudi khdu cia Viét Nam dugc cdc nude
déi tdc chdp nhén dé la phdi dat tiéu chudn vé ham luong 161 thiéu ciia mot s6' doc 16 xde
dinh bdng cdc phuong phdp quy dinh qudc 1€ (1SO). Bdo cdo ndy chiing 16 mudn dé cdp
dén mgt trong cdc déc 16 d6 la SO, trong gia vi, hitong liéu ndi riéng va trong thic phdm
néi chung. Phuong phdp chiing t6i xdy dung dita chii yéu vao AOAC 2000 va nhiing tai liéu
méi nhdt thu duoc trén mang (Google.com). Nguyén I ciia phuong phdp la cdt héi heu
trong moi trudmg axit dua cde dang sunphua vé SO,. Diang mét dong khi Nito (Argon) cho
véo phia duci hdn hop dung dich mdu dé vita dubi 6 xy viva 16i cudn SO, lén cét ngung tu
bdng nudc lanh, cét nay dugc noi véi mot bink bdy khi ¢é chita dung dich H,0, va tai day
SO, bi 6 xy hod thanh H,SO,. Ham lugng sulfit truc tiép 1y I¢ véi sunphdt thu dugc va ion
sunphét (SO,) dinh lugng bdng do quang hodic bing chudn d¢ véi NaOH wuy thugc vao
ham lugng SO, c6 trong mdu. Do nhdy ciia phuwong phdp dat duge 2 10 pg va hiéu sudt cdt
280%.

Summary:

One condition for Vietnamese foods to 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 dard organization (ISO).
Based on this requirement, in this paper we discussed the 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, the
sample is heated with refluxing HCI (ca. IM) to convert sulfite to SO,. Stream of N, (Ar)
introduced below suiface of refluxing solution sweeps SO, through water-cooled condenser
and, via bubbler attached to condenser, with H,0, solution, where SO, is oxidized to
H,S0,. The amount of SO, is determined by spectrometric equipment or titration with
NaOH solution on depending the SO, content in the samples. The sensibility of this method
is determined as low as 10 ug and distillation productivity is higher than 80%.

1. DAT VAN DE

Mot trong nhimg diém manh vé xuft khdu cha nuéc ta d6 la sén phdm nong nghiép.
Ngoai gao, ci phe, diéu vv cdn ¢6 nhitng huong liéu, gia vi nhu: hat tiu, 6t, ging, qué vv.
Tuy nhién day cing la nhimg san phdm chung ctia viing chau A va nhat 1a Dong Nam Aw
vay tinh canh tranh la rat 16n. D€ san phdm clia VN c6 thé xust dugc thi diém ddu tién 13
chat lugng phai dim bio theo tieu chuéin quéc €. DE kiém tra céc chi tieu cu thé doi hoi
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phai ¢6 nhimg phuong phap chudn do qudc t€ quy dinh vi vy viéc xay dung cdc quy chudn
13 rét cdn thiét va quan trong. Xuat phat tir yéu cdu ca thyc t€ chiing t6i da nghién ciu xay
dung quy trinh phan tich dioxit luu huynh (SO,) trong huong li¢u, gia vi dé c6 thé tue ti€p
kiém tra ham lugng SO, trong c4c san pham xuat khdu ciia VN ciing nhu cic sdn phdm
nhap khéu.

Trudc hét phai dat van dé tai sao nhimg nong san kho (dry) ciia Viét Nam khi xuat
sang chau Au hay My lai doi hoi phai kiém tra chi tiéu SO,? Rat don gian vi nudc ta ¢6 khi
hau nhiét d6i v ciing nhu nhiing nudc lang giéng, dac biét 12 Trung Qudc ¢ phuong phdp
¢6 truyén sdy kho c6 cho thém hru huynh dé phong chéng ndm méc dsi véi cac d6 may tre.
Vi vay, ho nghi ciing khong thé loai trir dan ta lai 4p dung phuong phép nay trong céc nong
san khéc. Binh thuong thi SO, dudi dang sunphit vAn duoc dung 1am ch4t bio quan cho
thuc phim dé hop néi chung. Mat khac chi tieu SO, d&i véi chau Au (EU) lai cho phép rét
thdp chi 10 ppm trong gia vi, huong liéu (spice and flavoring), trong khi phin 16n c4c san
phdm khdc cho phép dén 20 - 50 ppm [1). Phan tich chinh x4c ham lugng nhd c& phén triéu
doi hoi phuong phép dp dung phai c6 do 14p lai cao.

Xuét phét tir nhimg yéu cu cy thé trén ching t6i da tim hi€u tham khao cdc @i liéu
vé tiéu chufin cha Viét Nam va quéc t€ tim duge mot “quy trinh”™ phit hop dé 12 phuong
phdp Monier — Williams t6i uu [AOAC/ 2000, 2). Hién nay cdc hi¢p hoi vé huong liéu va
gia vi clia th€ gi6i chi cong nhan cdc phuong phap phan tich SO, c¢6 tén Reith - Williams
hodc Monier — Williams, mic db ¢6 nhig phuong phép khdc hién dai hon nhu sic ky ion
véi ddu do dién hoa [3] thdi gian phan tich nhanh hon va d6 nhay cao hon.

I QUY TRINH PHAN TICH\

Nguyén tic cia phuong phap:

Phuong phép 4p dung dé céc sulfit tu do v mot phdn cta sulfit lién két nhu céc san
phdm c6 them cacbonyl trong thuc phdm. Mdu phan tich duoc dun héi luu véi HCI (néng
d6 khoang 1M) dé chuyén sunphua thanh SO,. Ding mot dong khi Nito (Argon) xuéng
phfa duéi kh6i méu va dung dich HCI dé ddo mAu ddng thdi 16i cubn SO, qua cot lam lanh
bing nuéc v n6i véi ddu ra cla cot trung ngung 13 dng vust nhon sao cho chi timg mot bot
khi thodt ra ma thoi. (5ng nay sé dugc nhiing vao mét binh cé chiia dung dich H,0, lodng,
1ai day SO, bi 6 xy hod thanh H,SO,. Ham luong sulfit dugc chuyén tryc ti€p thanh H,SO,
va dugc dinh lugng bing chudn d¢ véi dung dich chudn NaOH. Cling c6 thé kiém tra lai
bing phuong phép khéi lugng dudi dang BaSO,. Tuy nhién trong trudng hop gia vi va
huong ligu ham lugng SO,nhd nén c6 thé 4p dung phuong phap do quang dé dinh lugng ion
sunphét.

1. Quy trinh phan tich:

1.1 Thiét bi:

a) Thiét bi cat:

(Chd ¥ trong phuong phap nay, dp suat bén trong phai dugc han ché dén mic 16i thiéu
do do cao cva dung dich H,0, & phia trén cda phan bdy khi. Giit 4p suit thap nhét c6 thé dé
tranh that thoat khi SO, qua khe h&. Sir dung mot mang mdng m& boi van khf trén bé mat
bit kin ctia cic mdi n6i ngoai trir méi ndi gita phéu chi€t va binh cdu. Kep chat tt ca cdc
b phan dé hoan toan kin trong qua trinh cit mu.)

Ca hé thi€t bi nhu trong hinh 1. bao gom mot bo phan c6 thé tao 4p sust (A) ti€p hop
ddu vao (1) v6i 6ng cao su mém. Thi€t bi nay c6 téc dung gay ra mot siic nén & phia trén
dung dich. Khéng nén sir dung phéu nho giot can bing 4p suat vi phdn ngung tu c6 thé
chira SO, bi ling lai trong phéu va cic nhanh. Phéu chiét (B) c6 thé tich > 100ml. Binh cdu
11(C). 3 c6 24/40. Ong suc khi (D) ¢ chiéu dai vira i d¢ khi Nito (hodic Argon) suc vao
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céch dy binh cdu 2,5cm. Cot ngumg tu (E) dai 300mm. Bo phan by khi (F) c6 kich thuéc
ahur hinh vé (hinh 2). Ong (G) dung dung dich H,0, dudng kinh 2,5cm, sau 18cm.

b) Buret 10ml
¢) Hé nuoc lam lanh tuan hoan

1

Hinh 1: Thiét bj c4t SO,
Hinh 2. Bo phan dan khi SO, vao binh by khi G (d/v dai mm)

1.2. Héa chat:

a) Dung dich HCl 4M : chu4n bj cho méi l4n thi nghiém: thém 30ml HCI vao 60m]
nudc khir jon.

b) Chi thi methyl do : hoa tan 250 mg methyl dé trong 100ml ethanol

c) Dung dich chuén 0,010M NaOH

d) Dung dich H,0, 3%: chudn bj cho méi i4n thi nghiém: pha toang 3ml H,0, 30%
thnah 30ml dung dich bang nuéc cit ngay trudc khi sir dung thém 3 giot methyl dd va
chudin d6 bing NaOH 0,010M cho dén diém vang tuong duong.

) Khi N, (hoac Ar): D6 sach cao c6 van diéu hoa lubn gii t6c do khi 200 ml/phiit.

f) Dung dich thugc thir sunphate:

2,5g gelatin + 600m| nuéc c4t, dun cho tan & 40°C

Thém 60m! HCI IN

Thém 20g BaCl,2H,0

Loc, dinh mitc bing nudc cst dén 1000ml

2) Dung dich chuan sunphate: Hoa tan 1,479g Na,SO, trong nudc cdt va dinh mic
dén 100ml.
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1. 3. Chuén bj miu:

a) Mau rin: Can 50g thyc ph4m, hoic mot lugng méu chda 500 -1500g SO, vao médy
ché bién hosic mdy on. Thém 100ml ethanol — nuéc (5+95 theo thé tich) v nghién
tron nhanh. Nghién tron cho dén khi thuc pham da dugc cét thanh cdc mi€ng nhé du
dé cho vao binh cdu.

b) Mau dung dich : Trén 50g phdn méu hosic mét lugng thic an chita 500 ~1500g SO,,
véi 100ml ethanol — nudc (5+95 v/v)

(Chi ¥ phai chudn bi mdu va lam thi nghiém nhanh dé tranh lam that thodt lugng sulfit &
dang khong bén)

1.4. Chuan bi hé cit: Sir dung c4c thi€t bi ddng bo nhur hinh v&, dat binh cdu (C) vao
bép dien c6 ro le diéu nhiét, va thém 400ml nude. Déng van ciia phéu chiét va thém 90ml
HCI 4M vao phéu chiél (B). Bat ddu suc khi N, véi téc do (200 £ 10) mi/phiit. Déng thoi
cho nuéc lam lanh cot ngung 1. Cho 30ml H,0, lodng da chudn d6 bing NaOH 0,010M 16i
diém tuong duong vang véi chi thi metyl dd vao binh bay khi (G). Sau 15 pht, khi toan bo
hé va nuéc da duge dudi 6xy ta cé thé dua miu da chudn bj vio hé cat.

1.5. Dua mau vao va cat: Loy phéu chiét (B) ra va dua toan b6 lugng miu trong
dung dich ethanol vao binh cdu (C). Lau sach miéng binh cdu va nhanh chéng b6t m& chan
khong lén ddu ra ciia phéu chiét va 1ap phéu chiét n6i vao binh cdu. Khi N, lai tiép tuc chay
qua dung dich H,0, ngay sau khi phéu chiét n6i trd lai v6i binh cdu. Kiém tra lai cdc m6i
n6i cho that Kin.

Sir dung qua bép cao su gin véi van dé cap sic ép (dp suit) lén trén dung dich HCl
trong phéu chiét. Mg van phéu chiét va dé HCI chdy vao binh cdu. Tiép tuc tao stc ép rén
dung dich axit dé ddy hét dung dich vao binh ciu. Néu cin thiét c6 thé déng van lai dé bom
khf ép len trén axit, sau d6 lai m& ra. Déng van lai trude khi 2-3 ml cudi ciing & phéu chiét
chdy xu6ng binh cdu dé tranh khi SO, thodt Ién phéu chiét,

Cép nhigt cho binh cdu. Gir nhi¢t & mic sao cho 80 - 90 giot /phit chat ngimg tu
chdy xu6ng binh céu tir cot ngung tu. Dun s6i trong 1,7h, sau d6 14y binh by kh{ (G) thu
dugc ra khoi hé.

2. Xéc dinh:

a) Phuong phép chuén d6 bing dung dich NaOH 0,010 M

Chudn tic khic luong sunphat trong binh (G) véi NaOH 0,010M dén diém tuong duong
miu ving gilt bén khodng 20 gidy. Tinh ham lugng sulfit, biéu dién bing pg SO,/g thuc
ph&m (ppm) nhu sau:

SO,. ng/g (ppm) = 32,02 x Vg x M x 1000/ Ag
4] day 32,03 = mili duvmg lugng gam ciia SO,; V, = thé tich (ml) NaOH chudn da dung dén
diém twong duong; M = néng do mol NaOH; 1000 = h¢ s6 chuyén d6i mili duong lugng
sang micro duong luong; Ag = lugng can clia mAu cho vao binh céu cit 1 lit.

b) Phuong phép do quang:
15ml dung dich mau chiét + Sml dung dich thuéc thir sunphate, lic déu
MAu tréng : 15ml nuc cat + Sml thubc thir sunphate, lic déu
Do tai budc séng 490 nm
LAp duong chudn : Dung pipet hit dung dich sulfate chuén theo thit tusau: 0,2, 4,
6, 8, 10 thém nudc cit dé ¢6 thé tich 15 ml, thém ti€p vao méi binh S ml thude thir
sunphdt.

Lic déu, do tai budc séng 490nm
Pudmg chudn phéi dam bao r =0.998
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3. Do lap lai cia phuong phép:

Truéc khi dua phuong phép vio sir dung tiéu chudn ddi hdi quy trinh x4c dinh ham
lugng sulfit trong thuc phdm phéi dugc thuc hién mot céch thong dung, thudn thuc va
chinh xdc. Phép phan tich dugc tién hanh sao cho khong mat mot hrong sulfit ndo do qué
trinh 6xy ho4 hodc phan (ng Kkét hop v6i thanh phin khic trong thye phdm. Do sulfit rat
nhay véi khong khi ciing nhu ban chat ty nhién trong thuc phdm va khong bén, nén nhimg
phén chda sunphit thém vao mau phai |8y tr nguon sulfit bén, 6n dinh va khéng phéi la
sulfit natri hoic mudi tuong tu. Mudi natri hydroxymethyl sunphonate (HMS), 1a sin pham
clia phan (mg cong bisunphit coa formaldehyd, c6 céu tric tuong ty nhu mét s6 dang lién
két ciia sulfit trong thuc phdm, dugc sit dung dé gia cong vat ligu (méu gid) thix bén.

D¢ phan tich, dem can 50 gam mau thyc phdm c6 sulfit ty do da gia cong cho vao
binh cit Monier — Williams. Thém dung dich mu6i Na cia HMS. Phan tich ngay dung dich
chit duoc. Ham lugng clia HMS thu héi 1a 2 80% tir thue pham bén (méu gia) cé ham lugng
sulfit ¢& 10 pg/g cho phép két luan 56 Jiéu phan tich dam bdo do chinh x4c.

111, KET QUA VA THAO LUAN:

Vé6i muc dich xay dung mot phuong phép tieu chufin c4p vién chuyén nganh, ti€n t6i
dé nghi 1én cdp cao hon nén chiing 16i da fim hiéu chil yéu céc tai ligu vé phuong phép tiéu
chuin Viét nam va quéc t€. Viét Nam ching t6i dua vao TCVN cba Trung tam Do Judng
tiéu chusn. Cho dén nam 2001, TCVN cho SO, chi méi c6 tiéu chudn x4c dinh sulfit trong
dudng [TCVN 6329:2001, 3]. Nguyén téc cia phuong phép Ja so mau Rosanilin. Phuong
phap ndy ciing dugc ching 10i 4p dung thir nghiém, nhung két qua khéng thé thyc hién
dugc Vi mét y&u 16 anh hudng rat co ban 12 mau ty nhién cia céc gia vi, huong liéu. Con
quéc 1€ chiing t6i dua chl yéu vao AOAC va yéu cdu clia Hiép h6i huong liéu va gia vi My
va EU. Sau mot thai gian thit nghiém nhiéu gidi phdp khéc nhau, ching t6i da tim dugc mot
quy trinh d6 1a k€ hop giita phuong phdp chudn *“Monier — Williams t6i wu ” ciia AOAC
990.28 va phuong phép do quang hoc séc ky ion trong phép xéc dinh d€ so sénh nhimg két
qué thu dugc.

Nhu quy trinh da néu & phin trén, cho thay mot khau hét siic quan trong la tim dugc
diéu kien cdt hdi luu sao cho hiéu sufit thu héi t6i da nhat. Theo ding quy chudn cla
AOAC ching t6i da dang mudi natri hydroxyl metyl sunphonat (HMS) thém vao méu qué
trudc khi cét (chi tiét nhu phan 2.7). Nhimg két qué thu dugc chdng t6i da trich din mét s6
trong bang1.

Bing 1. Hiéu xust cit SO, trong cdc miu qué

TT Ky hiéu mu SO, thém SO, do dugc Hitu xuit cit (%)

1 MQ 01 0 ppm 10,50

2 MQO1 S ppm 13.75 65 -
3 MQ Ol 10 ppm 1745 70

3 MQ 01 15 ppm 24,00 90

4 MQ 0] 20 ppm 27,65 85

Sau nhiéu _lh(‘.vi gian vira nghién ctfu vira 13m miu ching 16i da rit ra duge mot s6 diéu
ka:n cho cdc mau gia vi: miu kho phai duge gia cong thanh bot min, lugng mau can 6i
thiéu 505. thai gian cflt 3h, dung dich thu miu ¢6 néng do 9% H,0,. Con d6i véi cic méu
thyc phdm khic & cdc dang ty nhién khac nhau thi quy trinh gia cong miu trude khi cho
vao binh cét s& duge thuc hign nhur quy trinh muc 1.3,
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Bdng 2. Nhimg két qud SO, (SO,) trong mdu qué xudt khdu dinh leong
bdng do quang va sdc ky ion

TT | Ky hieu | SO; /DQ SO, AIC_| TT Ky hitu SO, /DQ_|_ SO,/AC
I |_MSoOl 10,20 10,45 B MS08 10,47 1125
2 | _MS02 12,30 12,00 9 MS 09 11,25 12,10
3 | Mso03 11,42 12,10 10 MS 10 11,94 12.25
4 | MSo4 12.24 13,00 Ul MS 11 11,43 12,30
5 | MSO0s 12,30 12,60 12 MS )2 10,23 11,00
6 | MS06 11,10 11,60 13 MS 13 12,45 11,80
7 | _MS07 10,20 10,80 14 MS 14 10,80 11.25

Mac di hai phuong phép c6 dd 1ap lai twong d6i cao, nhung vé thdi gian xdc dinh thi
néu 4p dung phuong phap sic k¢ ion m&i miu phéi can it nhat 30 phit. Vi vy chiing toi
chi &p dung trong trudng hop kiém tra két qua, con dé phan tich mu chiing t6i dinh luong
bing phuong phép do quang.

Duéi day 12 hinh dnh toin bo hé cat SO, trong gia vi, huong liéu cia ching t6i da lip
dat 1ai phong thi nghiém. Trong truomg hogp x4y dung phong thi nghiém chuyén dung ta c6
thé nhan c4c don nguyén trén thanh nhimg hé S ~ 10 bo méi c6 thé dép tmg kiém tra nhiéu
16 hang mot lic. Trong bang 3 du6i day 1a mot s6 két qua phan tich SO, trong qué “sinh
thdi” xuat khdu thyc hién trén hé thiét bj trong hinh 3.

Bdng 3. Ham luong SO2 trong mét s6' mdu qué “sinh thai”

L. SO, (TB cba 3 lan do) - SO, (TB cia 3 14n do)
TT Ky hi¢u (ug/e= ppm) TT Ky higu " (ug/e= ppm)
| 927 232 5 931 1.10
2 928 1.38 6 932 1.36
3 929 1.29 7 933 145
4 930 1.47 8 934 1.03

Qua thyc 1€ dp dung quy trinh da xdy dung cho hai loai gia vi: qué, gimg céc két qua
déu dugc céc phdng thi nghiém cia d6i tde chap nhan. Ngoai ra chiing toi ciing dugc cic
chi hang thong b4o da kiém tra chéo v6i phong thi nghiém & Ditc, Nhat va két qua déu nim
trong sai s6 cho phép.

IV, KET LUAN

Véi tinh thin chudn bi gia nhap WTO, viéc x4y dung cdc quy chuan phi hop theo
yéu cdu clia qudc t€ |a rat can thigt. Quy trinh xdc dinh SO, trong huong liéu, gia vi ciing ¢6
thé 4p dung cho cdc sin pham rau qua khé nhu: tdo, nho, ciing nhu céc loai nudc qua ép,
céc san phdm gidu protein vv. Céc tdc gid cia bdo cdo ndy hy vong thong qua Hoi nghi
Khoa hoc Ky thuat Do ludng Viét Nam lan tht tw nhimg quy trinh phan tich tiéu chun co
s clia minh s& dugc xét dé nghi xay dung thanh TCVN.
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