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L&i n6i adu

TCVN 8179 : 2009 hoan toan trong duong voi ISO/TS 17837 : 2008:

TCVN 8179 : 2009 do Ban ky thuat tiéu chudn quéc gia TCVN/TC/F12
Stra va san phdm sia bién soan, Téng cuc Tidu chudn Do Irdng Chit
lvgng @& nghj, B Khoa hoc va Céng nghé cng bé.



TIEU CHUAN QudC GIA TCVN 8179 : 2009

San phdm phomat ché bién — Xac djnh ham lwgng nito va tinh
ham lwegng protein thé — Phwong phap Kjeldahi

Processed cheese products — Determination of nitrogen content and
crude protein calkculation — Kjeldahl method

CANH BAO - Khi ép dyng tiéu chudn niy cé thé lién quan dén céc vit lidu, thiét bj va céc thao thc
gdy nguy hiém. Tidu chudn nay khéng thd dura ra dugc hét tht ca cic vin dé an toan lidn quan
aén vigc sir dyng ching. Ngudi sir dyng tiéu chudn nay phai ty thiét I§p céc thao tic an toan
thich hgrp va xéc djnh kha niing &p dyng céc giéi han qui djnh trrdre khi sir dyng tidu chudn.

1 Pham vi &p dyng

Tiéu chudn nay qui dinh phuong phap xac dinh ham lrgng nito theo nguyén tic Kjeldahl va tinh ham
legng protein thd trong san phdm phomat ché bién, cé sir dung ca hai phuong phap truydn théng va
phén hdy kin.

CHU THICH Céc két qua protein thd s& khdng chinh xdc néu ngudn nito khdng phai tir sira co trong sdn phém phomat ché
bién qui dinh.

2 Tailigu vign din

Céc tai liéu vién diin sau rat cAn thidt cho viéc 4p dung tiéu chudn nay. Déi véi cac tai liéu vién diin ghi
nam cdng bd thi 4p dung phién ban dwec néu. Ddi véi cac tai liéu vién din khéng ghi nam céng bd thi
ap dyng phién ban mé&i nhat, bao gdmi ca cac stra ddi, bd sung (néu co).

TCVN 7149 (ISO 385 ), Dung cy thi nghiém béng thuy tinh — Burst.
TCVN 7153 : 2002 (ISO 1042 : 1998), Dung cu thi nghiém bdng thuy tinh — Binh dinh mtrc.
ISO 4788, Laboratory glassware — Graduated measuring cylinders.

3 Thudt ngir va dinh nghia

Trong tiéu chudn ndy st dyng cac thujt ngir va dinh nghia sau day:
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Ham lwrerng nito (nitrogen content)
Phan khéi Ivgng cua nito xac dinh dwroc bing phuang phap qui dinh trong tiéu chuan nay.

CHU THICH Ham lugng nito dugce tinh béng phan trdm khéi lugng.

3.2
Ham Iwgng protein thd (crude protein content)
Phin khéi lwgng cua protein thd tinh duwec theo qui dinh trong tiéu chudn nay.

CHU THICH Ham lugng protein thd dugc tinh bing phn trdm khéi lveng.

4 Nguyén tic

Phan miu thir duoc phan hiy bing hdn hop axit sulfuric dam dac va kali sulfat. Dung ddng (Il) sulfat
lam chét xuc téc 3é chuyén nito hiru co thanh amoni sulfat. Kali sulfat dwgc dung dé nang Giém sdi
cla axit suffuric va cung cAp hdn hgp oxi héa manh hon dé phan hiy. Bd sung mét legng natri hydroxit
du vao dich phan hiy ngudi d& gidi phéng amoniac. Amoniac gidi phéng dugc chung cét bang hoi
nuéc vao dung dich axit boric du va duge chudn 86 bdng dung dich axit clohydric thé tich chudn. Ham
lw@ng nitor duge tinh tir lgng amoniac tao thanh va ham lwgng protein thé tir ham lwveng nito thu duec.
5 Thuéc ther

Chi str dung cac thudc thir loai tinh khiét phan tich va nuéc cat hodc nwrdc da loai ion hodic nurdc cb Ao
tinh khiét trong duong, trir khi ¢ qui dinh khéc .

5.1 Kali sulfat (K,S0,). khdng chtra nito.

5.2 Péng (Il) sulfat ngdm ndm phdn tir nwrérc, o(CuSO,.5H,0) = 5,0 g/100 ml.

Dung nuéc hoa tan 5,0 g ddng (Il) sulfat ngdm na&m phan tlr nuéc trong binh dinh mirc mét vach
100 ml (6.8). Thém nuwéc dén vach va trdn.

. 5.3 Axit sulfuric (H,SO,), tir 95 % 8&n 98 % khdi lrgng, khdng chira nito, [p,(H2S0.) ~ 1,84 g/mi].

5.4 Dung djch natri hydroxit, khdng chira nito, cé chir 50 g natri hydroxit (NaOH) trén 100 g (khéi
Irgng natri hydroxit, Wiaon = 50 %).

Néu viéc bit kin hé thdng thdi trong thiét bj chung cht tu ddng gap phai van dé thi st dung dung dich c6

WNGOH = 40 0/0.
5.5 Dung djch chét chi thj

5.5.1 Hoa tan 0,1 g 46 metyl trong etanol 95 % (thé tich) trong binh dinh mirc mot vach 50 ml (6.8).
Thém etanol dén vach 50 ml va trén.
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5.5.2 Hoa tan 0,5 g xanh bromocresol trong etanol 95 % (thé tich) trong binh djnh mirc mét vach
250 ml (6.8). Thém etanol twrong ty dén vach 50 ml va trén.

5.5.3 Tron mét thé tich metyl 6 (5.5.1) va nam thé tich xanh bromocresol (5.5.2) hoic két hop va trén
1&n ¢4 hai dung dich.

5.6 Dung djch axit boric, po(H,BO;) = 40,0 g/

Hoéa tan 40 g axit boric (HsBO,) trong 1 | nwéc néng trong binh dinh mirc mét vach 1 000 mi (6.8). Bé
cho binh va lwgng chira bén trong ngudi dén 20 °C. Thém nuée dén vach, sau 86 thém 3 ml dung dich
chi thj (5.5.3) va trén.

Bdo quan dung dich cé mau vang cam nhat nay trong chai thiy tinh bo silicat. Bao vé dung djch trénh
anh sang mat trori va cac ngudn amoniac trong sudt qua trinh bao quan.

CHU THICH Néu dung may 6o pH dién tir chudn @0 didm cudi, thi c6 thé bo qua viéc bd sung dung dich chi thi (5.5.3) vao
dung dich axit boric. Mt khéc, viéc d8i mau ciing cb thé dugc st dyng dé kidm tra cac qui trinh chuén 6 dang.

5.7 Dung djch chudn axit clohydric, ¢(HCI) = (0,1 + 0,000 5) mol/I
Nén mua dung dich chuén axit clohydric 4 chudn héa truéc tir nha san xuét ¢ uy tin.

St dung céc dung dich da chudn héa truéc tranh dua vao sai sb hé théng khi pha lodng dung dich axit
clohydric géc dam d3c va khi xdc dinh ndng A4 phan t&r gam clia axit, qua trinh nay cé thé lam kém di
hiéu nang tai 1ap cia phuong phap. Didu nay ciing tranh phdi stz dung dung dich chuén dé chuén 86
c6 cac ndng dd cao hon gidi han trén a4 dé cap (0,1 + 0,000 5 mol/l), vi né sé giam téng thé tich chudn
@6 trén mét mau. Trong trureng hop ndy, sé& c6 phln trém I&n hon vé sai sé trong khi doc buret. Cac
vAn @& twong ty va cac ngudn sai sé ndy sinh khi ding axit khac thay cho axit clohydric (vi du: axit
sulfuric). Do d6, khéng khuyén cdo cdc thay thé nhu vay.

5.8 Amoni sulfat [[NH,),.SO,), téi thidu 99 % khéi Irgng tinh theo chét kho

Ngay truéc khi st dung, sdy khd amoni sulfat & 102 °C + 2 °C trong 2 h r&i dé ngudi dén nhidt 60
phong trong binh hat 4m.

59 Tryptophln (C11H12N202) hodc lysin hydrocloml (CuHuNzOg.HC]), téi thidu 99 % khéi rong. Khi
dugc bao quén trong binh hit 4m, thi khdng cAn sy khé cac thude thir nay trong t trurde khi str dung.

510 Sacaroza (Ci;Hz20:4), ¢6 phan khéi lugng nito nhé hon 0,002 %. Khéng sdy khé sacaroza trong

tu trwéc khi st dung.
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6 Thiét bj, dung cy

St dung cac thiét bj cla phong thir nghiém théng thuéng va cy thé nhu sau:

6.1 Binh Kjeldahl, dung tich 500 ml ho&c 800 ml.

6.2 Cdn phin tich, c6 thé can chinh x4c dén 0,1 mg.

6.3 Buret hqiclpipet ty adng, co thé phan phéi cac phan 1,0 mi dung dich déng (11) sulfat (5.2).

6.4 Ong dong chia d$, dung tich 50 mi, 100 ml va 500 ml, phi hop voi cac yéu cldu loai A cla
ISO 4788.

6.5 Binh nén, dung tich 500 ml, dwgc chia vach 200 ml.

6.6 Buret, dung tich 50 ml dugc chia vach it nhét tai m&i 0,1 mi, phu hgp véi yéu clu loai A cua
TCVN 7149 (ISO 385). Céch khac, co thé sir dung buret tyw d8ng d4p (*ng dAy di cac yéu cAu.

6.7 May nghién

6.8 Binh dinh mirc mdt vach, dung tich 50 ml, 100 ml, 250 ml, 1 000 ml, phu hep véi yéu clu loai A
cda TCVN 7153 (ISO 1042).

6.9 Chét trg 86i, vi dy: da bot, bui kém, cac manh si hodic cac hat alundum ludng tinh (nghia la
carborundum) cé d¢ tinh khiét cao, nhdn tron, c& mesh 10. Khéng st dung lai cac hat tror s6i.

CHU THICH  C6 thé sir dung hat thuy tinh durdng kinh khodng 5 mm, nhung ching co thé khéng nang nhiét hiéu qua nhw
alundum ludrng tinh. Vi hat thily tinh thi cb thé c6 sUi bot nhidu trong sudt qua trinh phan huy.

6.10 Thidt bj phdn hay, gir dugc binh Kjeldahl (6.1) & tw thé nghiéng (khodng 45 °), c6 bép dién
hogic ddu adt bang khi sao cho khéng dbt néng binh Kjeldahl & mirc cao hon lugng chira bén trong, cé
hé théng hut khoi.

Ngudn nhiét phai c6 thé didu chinh duoc dé kiém soat viéc cai dat bd phan gia nhiét tdi da duoc sir
dung trong qua trinh phan hdy. Lam néng so bd ngudn cp nhiét khi cai 44t @& danh gia. Trong truéng
hop ding du @bt khi, thi qué trinh Iam néng so bd phai 10 min va ddi véi bép dién phai 30 min. Dbi
v&i m8i bd phan gia nhiét, xac dinh viéc cai a4t aé dwra 250 ml nwéc véi 5 dén 10 vién trg sbi co nhiét
a6 ban d4u & 25 °C dén diém sdi trong 5 min dén 6 min. Day Ia viéc cai dat b phan gia nhiét ti da cin
st dyng trong suét qua trinh phan hay.

6.11  Thiét bj chung cdt, (phurong phap truydn théng), bing thiy tinh bo silicat hodc vat lidu thich
hep khac co thé phi hop cho binh Kjeldahl (6.1) gdm c6 @Au phun co hiéu qua duoc néi véi binh
ngung co éng I6ng théng bén trong va éng dAu ra duoc gén voi dAu ra thap coa binh. Ong ndi va nip
phai khit va tét nhat dugrce lam bing cao su téng hop.

8
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CHU THICH Thiét bj chung cit duoc d& cap trén day c6 thé duoc thay bang thidt bj chung cét Parnas-Wagner hoan chinh
(xem [4]) hojc thidt bj thich hop khac.

6.12 Buéng phan huy kin, budng hop kim nhém hoac budng twong dwong, dwoc gén voi bd phin
kidm soat nhiét g6 co thé diéu chinh dwoc va dung cu do nhiét d6 budng.

6.13 Ong phan huy, dung tich 250 ml, thich hop dé sir dung v&i bubng phan huy kin (6.12).
6.14 Ong x4, thich hop dé str dung cho cac éng phan hdy (6.13).

6.15 Thiét bj thap loc khi iy thm ho3c bom loc hodc may hut, bén voi axit, & sir dung véri ngudn
nuéc chinh.

6.16 Thiét bj churng cét (phuong phap phan hiy kin), cé thé chung cAt hoi nuére, thu cbng hosic ban
ty ddng, thich hep cho cac dng phan hay (6.13) va céc binh nén (6.5).

6.17 May chudn d¢ ty ddng, c6 kém theo may do pH.

Mdy do pH phai dugc didu chinh trong pham vi pH 4 dén pH 7 theo phurog phap didu chinh pH cua
phong thi nghiém théng thuémg.

6.18 Dao trdn hodic dung cy thich hop.
6.19 Gidy loc, khéng chira nito cé kich thudc va dd xép thich hop dé gicr lai m3u the phomat.

6.20 NAi céch thiy, c6 thé duy tri nhiét d6 tir 38 °C dén 40 °C.

7 Liy miu

Mau giri dén phong thir nghiém phai Ia m3u dai dién. M3u khéng bj hu héng hodc thay ddi trong subt
qua trinh van chuyén hodc bdo quan.

Phwong phap Idy m3u khdng qui dinh trong tiéu chudn nay. Nén |4y rn&u_ theo TCVN 6400 (ISO 707).

8 Chudn bj miu ther
Loai bd cui, cac vét hosc I6p bé mat méc clia phomat sao cho thu duec mau dai dién clia phomat.

Nghién mau dai dién bing may nghién (6.7). Trén nhanh miu aa nghién va tét nhat nghién nhanh lai.
Phén tich ngay m3u sau khi nghién.

Can 1g mau phomat nghién, ding dao tron (6.18) chuyén sang gidy loc (6.19) g4p nép. Cudn mlu ther
trong gidy loc va cho tat ca vao vao day binh Kjaldahl (6.1) hodc éng phan hay (6.13) nhwr trong 9.1.1
hodc 9.1.2.



TCVN 8179 : 2009
9 Cach tién hanh
9.1 Phuwong phap truyén théng

9.1.1 Phin mdu thir va xir ly so bd

Cho vao binh Kjeldahl (6.1) khé va sach tr 5 dén 10 hat tr¢ s6i (6.9), 15,0 g kali sulfat (5.1). 1.0 m!
dung dich ddng (I1) sulfat (5.2). Sau d6 thém miu ther 4 chudn bj nhw trong Didu 8 va 25 ml axit
sulfuric (5.3) dung axit sulfuric @& rira ludn dung dich ddng (I1) sulfat, kali sulfat hodc ph&n mau thir con
s6t lai trén cb binh. Trén nhe Irgng chira trong binh Kjeldahl.

9.1.2 Xac djnh
9.1.21 Phan hay

B4t hé théng hut khéi cua thidt bj phan huy (6.10) trirdc khi b4t dAu phan hiy. Lam néng binh Kjeldahl
va lugng chira bén trong (9.1.1) trén thiét bj phan hdy dung bd phan gia nhiét cai dat du thap sao cho
dich phan hly chay khéng tao bot dang dén cb binh Kjeldahl. Phan hly & giai doan cai dat nay cho dén
khi xuét hién khoi trdng trong binh sau khoang 20 min. Tang nhiét 46 dén mét nira mirc cai a5t i da
trong 6.10 va tiép tyc dun trong 15 min. Sau 15 min, t3ng nhiét 8&n mirc cai dat téi da trong 6.10. Sau
khi dich phan hay trong (c6 mau xanh nhe) tiép tuc dun sbi tir 1 h dén 1,5 h & murc cai dat téi da. Néu
chét I6ng nay khéng sbi, thi cé thé do nhiét 89 cai dat sau nay qua thdp. Téng thoi gian phan hiy sé to
1,8 h @dn 2,25 h. Néu dich phan hdy chdy vin con sét lai trén cd binh thi trang bing vai mililit nwéc.

Pé xac dinh thei gian s6i cu thé cAn cho phép phan tich trong phéng thir nghiém cuy thé str dung loat
thiét bi cy thé, thi chon cac miu sra chira chét béo cao, protein cao va xac dinh ham lwong protein st
dyng céac théi gian s6i khac nhau (1 h 8én 1,5 h) sau khi da trong. Két qua protein trung binh tang khi
thoi gian sbi tang va gidm khi theri gian sbi kéo dai. Chon thei gian sb6i cho két qua protein téi da.

Tai @idm cubi qua trinh phan hiy, dich phan hly phai trong va khéng chira chit chwra phan hiy. Dé
dich phan hiy nguéi dén nhiét a4 phong trong binh mé& nép d& duwdi ti hat riéng ré trong khoang
25 min. Néu binh dugc dé trén bédp dén ngudi thi thei gian 1am ngudi dén nhidt dd phong bj kéo dai
hon. Dich phan hdy ngudi cAn cé dang Idng hodic chét 1dng co6 vai chat két tinh trén day binh khi két
thuc 25 min 1am ngudi. Viéc két tinh nhidu sau 25 min nay Ia do that thoat qua mirc axit trong qua trinh
phan hiy va 1am cho két qua cé gia trj thap.

CHU THICH Viéc thét thoat qua mirc axit 14 do hut khéi qua manh hodc thei gian phan hidy kéo dai do phan hiy trong mot
théni gian dai & nhiét 4o thap hon nhigt a4 tdi da clia phép phan tich.

D& giam that thoat axit, cAn giam téc d6 hat khoi. Khéng @é dich phan hiy chuwa pha loang trong cac
6ng nghiém qua dém. Dich phan huy chuwra pha loang co thé két tinh trong giai doan nay va sé rat kho
khan dé duwa dich 34 két tinh trd lai dang dung dich 16ng.

10
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Cho 300 ml nuéc vao binh Kjeldahl 500 ml hodc 400 mil nuwdc khi str dung binh Kjeldahl 800 ml. Dung
nudc dé rira cb binh. Trén ky d& dam bao rng moi chét két tinh da duoc hoa tan. Thém 5 aén 10 hat
tro s6i (6.9). D& hdn hgp ngudi tr& Iai nhigt a6 phong trudc khi chung cAt. Dich phan huy da pha loéng
c6 thé duoc ddy lai va gilr dé chung cét sau nay.

9.1.2.2 Chwng cit

Bat bd ngung nudc clia thiét bj chng cAt (6.11). Thém 75 mi dung dich natri hydroxit (5.4) vao dich
phan hiy 84 pha loang (9.1.2.1) bing cach rét cin than dung dich xubng theo cb binh nghiéng cua
binh Kjeldahl & tao thanh mét 1&p trén ddy bdu cla binh. CAn cb 10p phan cach rd gitra hai dung
dich nay.

Pé giam kha nang thAt thoat amoniac, ngay sau khi thém dung dich natri hydroxit vao binh Kjeldahl, nbi
ngay binh vao thiét bj chung cét (6.11). Nhing G4u tip éng ra cta binh ngung trong 50 ml dung dich
axit boric (5.6) dugc chira trong binh nén (6.5).

Xoay manh binh Kjeldahl @& trén lrgng chira trong binh cho dén khi khéng con thy cac I&p cua dung
dich tach riéng trong binh. Dt binh [&n bép.

Bat b&p cho dén nhiét A8 cai a4t du cao dé lam séi lrgng chira trong binh Kjeldahl. Tiép tuc chung cét
cho dén khi s8i manh va sau @6 thao binh Kjeldahl ra va tit ngudn nhiét. T&t b6 ngung ty nuée. Tring
phia trong va phia ngoai @Au tip'cia éng ddu ra bdng nwéc trang rira trong binh nén va tron.

Téc 86 chung cAt phai sao cho thu dwroc khodng 150 mi dich chung chét trréc khi bét dAu sdi manh.
Téng thé tich clia lvgng chira trong binh nén phai & khodng 200 mi. Néu thé tich dich chung cét thu
duge it hon 150 mi thi cé thé b sung It hon 300 mi nuéc dé pha lodng dich phan hly. Hidu qud cla
binh ngung phai sao cho nhiét 46 clia lgng chira trong binh non khéng vuet qua 35 °C trong qua trinh
chung cAt khi st dung diém két thuc so mau.

9.1.2.3 Chudn dd

Dung buret (6.6) chudn dd lwgng chira trong binh nén (9.1.2.2) dya vao axit clohydric (5.7). pibm két
thic chudn d8 dat duoc khi c6 vét mau hdng dAu tien. LAy sb doc clia buret it nhat @én 0,05 ml. Cé thé
diing ban khudy tir roi sang dé nhin diém két thic.

Cach khac, chuln 39 legng chira trong binh non (9.1.2.2) dya vao axit clohydric (5.7) st dung may
chuin d6 ty ddng aa hiéu chudn cé may do pH (6.17). Diém cubi pH cta chudn d6 dat dugc o pH 4.6,
la didm tang trong dudng chudn @9 (diém ubn). Boc lreng chat chuin dd d4 dung trén may chudn @6
tw ddng. '

CHU THICH 1 Vét mau héng dAu tién quan sat durgc gitra pH 4,6 va pH 4.3 ddi v&ri hé théng chét chi thj (5.5) va dung dich
axit boric (5.6) dvgc qui dinh trong phuong phap ndy. Trong thyc té, the d6 thay ddi pH phuy thudc vao axit clohydric (5.7)

11
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duoc bd sung la rdt nhanh trong dai pH nay. Trong hé théng nay, khodng 0,05 ml dung dich axit clohydric 0,1 mol/ thay ab
0.3 don vj pH trong ddi pH tir 4,6 én pH 4,3,

CHU THICH 2 Cac thdng ké vé hi8u nang phuong phap trong phéng thir nghiém va gitra cac phdng thir nghiém dbi voi
phuong phap ndy @3 duoc xdc dinh sl dung didm két thuc chudn 66 mau. So sanh céc phép thir cudi ciing, bao gbm ca cac
két qua cia phép thir trdng, thu duoc voi didm két thic pH 4.6 véi viec chuln d6 diém két thac mau cho thiy ring giva chung
co s chénh 18ch khéng déng ké.

9.2 Phuwong phap phdn huy kin
9.2.1 Phdn méu thirva x7 ly so bd

Cho vao éng phan hdy (6.13) khé va sach 12,0 g kali sulfat (5.1), 1,0 ml dung dich ddng (I1) sulfat (5.2)
va x(r ly m3u thr 84 chuln bj theo Bl&u 8, thém 20 mi axit sulfuric (5.3) dung ludn axit sulfuric dé riva
ludn dung dich ddng (1l) sulfat, kali sulfat hodc phin miu thir con sét lai trén cb éng phan huy. Trén nhe
lrgng chira trong éng.

Céc thé tich axit I&n hon 20 ml trong cac hé thdng phan hiy kin cho cac vAn d& vé tao bot qua muc
trong qua trinh phan hdy va cho cac két qua khac nhau. Nguéi sir dyng phuwrong phap phan hiy kin
c&n chu y rdng lugng axit sulfuric di du trong éng tai diém két thuc phan hiy cAn duoc ngudi phan
tich ltu y hon so véi phuong phdp truygn théng. Viéc that thoat axit qua murc do ta hit khoi hat qua
manh lién quan nhiéu dén bd phan hly kin hon so véi cac hé théng truyén théng.

9.2.2 Xéc djnh
9.2.2.1 Phin huy

Cai g4t bo phan hiy kin (6.12) & nhiét 46 ban ddu thdp dé khéng ché bot (tr 180 °C dén 230 °C).
Chuyén éng sang binh hly kin va dng xd (6.14) ma dugc néi voi thiét bi thap loc khi ly tam (6.15) trén
dinh éng. Téc @4 hut cla thit bj thap loc khi ly tAm phai dugc didu chinh A0 88 loai bé khéi. Thiét bi
phan hdy hodn chinh cé thé cAn duoc gilr trong ti hut khéi.

Phan hiy phan miu thir trong 30 min hodc cho dén khi c6 khéi trdng. Sau d6 tang nhiét d6 cua binh
phan hiy kin dén khodng tir 410 °C dén 430 °C. Tiép tuc phan hiy phdn m3u thtr cho dén khi thu dwoc
dich phan hiy trong.

Cing co6 thé cAn phdi ting din nhiét d6 trong khodng quéa 20 min dé khéng ché viéc tao bot. Trong moi
tinh huéng, khéng dé bot dang cao qua 40 mm dén 50 mm duwéi bd mat cia dng xa @4 chén vao dinh
bng phan huy. '

Sau khi dich phan hdy trong (trong cé mau xanh nhe) tiép tuc phan hiy & khodng tir 410 °C dén 430 °C
trong it nhét 1 h. Trang suét qua trinh nay axit sulfuric phai séi. Néu khong théy dich trong séi vi c6 bot
khi trén b& mat dich Idng néng xung quanh éng, thi nhiét 86 cua binh phan hiy cé thé qua thap. Téng
thoi gian phan hiy sé tir 1,75 h aé4n2,5h.
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Dé xac dinh thei gian s6i cy thé cAn cho phép phan tich trong phong thir nghiém cu thé st dyng loat
thiét bj cy thé&, thi chon cac mAu sira chira chét béo cao, protein cao va xac dinh ham lwgng protein sc
dung cac th&i gian séi khac nhau (1 h dén 1,5 h) sau khi 34 trong. Két qua protein trung binh tang khi
théri gian s6i tang va giam khi thei gian sdi kéo dai. Chon thoi gian sdi cho két qua protein téi da.

Tai diém cudi qua trinh phan hiy, dich phan hiy phai trong va khéng chira chét chira phan hiy. Ly
éng ra khoi binh phan huy cing véi 8ng xa.

Pé dich phan hiy ngudi dén nhiét 6 phong trong khodng quéa 25 min. Dich phan hiy ngudi cdn cb
dang I6ng hodc chét 16ng c6 vai chét két tinh trén day éng. Viéc két tinh nhidu sau 25 min nay la do that
thoat qua murc axit trong qua trinh phan hiy va lam cho két qua co gia trj thap.

CHU THICH Viéc thit thoat qua murc axit la do hit khéi qué manh hodc thei gian phan hiy kéo dai do phan hly trong mét
theri gian dai & nhiét dd thAp hon nhiét 39 t8i da cia phép phan tich.

pé giam that thoat axit, cAn gidm tdc dd hut khéi. Khéng dé dich phan hly chwa pha lodng trong cac
éng nghiém qua dém. Dich phan hiy chura pha lodng cé thé két tinh trong giai oan nay va sé& rit kho
khan aé dua dich d4 két tinh tr& lai dang dung dich 16ng.

Sau khi dich phan hiy ngudi dén nhiét 84 phdng trong khodng 25 min, thao &ng xa ra va cdn thén tham
85 ml nurérc vao m&i dng. Xoay éng @8 trdn lvgng chira bén trong dé dam bao rdng moi chét két tinh d&
duoc hoa tan. D& legng chira trong dng ngudi trd lai nhiét 4§ phong.

9.2.2.2 Chung cit

Bat bd ngung nwére cta thiét bj chieng cAt. G&n éng phan hiy chira dich phan hiy d3 pha lodng vao
thiét bj chung cét (6.16). D4t binh nén (6.5) chira 50 ml axit boric (5.6) dudi d3u ra cua bd ngung, sao
cho @Au ra nay ngép trong dung dich axit boric. Chinh thiét bj chirng cit d& phan phéi duge 55 ml dung
dich natri hydroxit (5.4).

Khi stz dung dung dich natri hydroxit 40 % khéi lgng thi chinh thé tich phan phéi dén 65 ml. Néu dung
dich natri hydroxit dugc phan phéi ty déng thi lrgng nay sé bj dao ddéng nhidu vi ng phan phéi dung
dich natri hydroxit bj ngh&n tirng phan, do d6 sé cé khac nhau nhiéu gilra cac két qua riéng 1é.

Van hanh thiét bi chung cét theo huréng din clia nha san xuét dé chung cht hoi amoniac 44 gidi phéng
bing cach bd sung dung dich natri hydroxit, thu Iy dich chung cét vao dung dich axit boric. Tidp tuc
qua trinh chwng cét cho dé&n khi thu dugc it nhat 150 mi dich chung cét.

L4y binh nén ra khoi thiét bj chung cAt va lam réo han dAu tip chung cét. Trang phia trong va ngoai dau
tip bing nwéc trang rira va cho vao binh nén. Ludn trang nra dAu tip gitra cac mAu. Hiéu qua cla binh
ngwng phai sao cho nhiét @6 cua lwgng chla trong binh nén khéng vwet qua 35 °C trong qua trinh
chung cét khi stz dyng didm két thac béng so mau.
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9.2.2.3 Chudn ad

Dung buret (6.6) chudn @& lwgng chira trong binh nén (9.2.2.2) bdng axit clohydric (5.7). Diém két thuc
chuln 8% dat duoc khi cd vét mau hdng dAu tién. LAy sé doc cla buret it nhat dén 0,05 mi. Co thé
dung ban khuy t& roi sang dé nhin diém két thuc.

Cach khéc, chudn @6 long chira trong binh nén (9.2.2.2) béng axit clohydric (5.7) str dung may chudn
46 tw ddng 34 hiéu chuin cé may do pH (6.17). Bidm cubi pH cla chudn 86 dat dugc & pH 4.6, 1a diém
uén nhit trén durdmg chudn Ao (didm ubn). Boc Irgng chét chudn A6 da dung trén may chudn dd tu ddng.

CHU THICH 1 Vét mau hng dAu tién quan sat dugc gilra pH 4,6 va pH 4,3 abi véi hé théng chét chi thj (5.5) va dung dich
axit boric (5.6) dwrgc qui @inh trong phrong phap ndy. Trong thye té, 8¢ A6 thay @i pH phy thudc vao axit clohydric (5.7)
dugc bd sung |4 rdl nhanh trong dai pH ndy. Trong h# théng nay, khodng 0,05 mi dung dich axit clohydric 0,1 mol/l thay dbi
0.3 don vj pH trong dai pH tir 4,6 6én pH 4,3,

CHU THICH 2 Céc théng k& v& hiéu nang phuong phap trang phong thir nghiém va gilra cic phong thir nghiém dbi voi
phuong phap ndy 63 duac xac dinh sir dung diém két thuc chudn 86 mau. So sanh cac phép thir cudi cung, bao gdm ca cac
ké1 qué cOa phép thir trdng, thu durgc véi didm két thic pH 4,6 véi viéc chudn dd didm két thic mau cho thdy ring gira chung
co sy chénh léch khong dang ké. ;

9.3 Phép thir tring

Ludn chudn 60 mAu trdng dya vao cung loai axit clohydric (5.7) va s dung cung loai buret (6.6) hodc
may chudn @6 ty ddng cb kém theo may do pH (6.17) nhwe a4 sir dyng 64i véi méu thiz. Thyc hién phép
thir tréng theo 9.1 hoac 9.2. Thay phan miu thir bing § ml nuéc va khoang 0,85 g sacaroza (5.10).

Ghi lai cac gia tri m3u tréng didn hinh. Néu cac gia trj nay thay ddi thi phai tim nguyén nhan.

CHU THICH 1 Muyc dich ciia sacaroza trong phép thir tréng hodc chudn thu hdi thye hién nhur chdt hiru co tidu tén mot
lrgng axit sulfuric trong qua trinh phan hiy ma trong durong véi phan miu thir. Néu lrgng axit sulfuric du tai cubi giai doan
phan hiy qua thép thi 6 thu hdi nito clia cd hai phép thir thu hdi trong 9.4.2 va 9.4 3 s& thap. Tuy nhién, néu lvgng axit dur co
mat tai cudi giai dogn phan hiy di aé gilr tht ca nito nhung céc didu kién nhiét 46 va thdi gian trong qua trinh phan hiy khong
a0 68 gidi phong tht ca cac nito ra khéi mAu, thi 36 thu hdi nito trong 9.4.2 ¢4 thé chp nhan dugc va 4o thu hdi nito trong
8.4.3 sé thdp,

CHU THICH 2 Lwong chét chudn @6 dugc ding trong mAu tréng ludn I6n hon 0,00 ml. Céc gid trj thir tréng trong cung mét
phéng thir nghiém phai lubn &n dinh. Néu miu tréng 83 c6 mau héng trrdc khi bt ddu chudn df thi da co sai sot. Théng
thurérng trong cac treéng hop ndy, thi do binh nén khéng sach hodic nudrc tr db &m khéng khi co thé ngung ty trén mét ngoai
cUa bd ngung ty 4 chay vao binh thu nhén 1am nhiém bin. Céc gi4 tri mAu trdng didn hinh thwong it hon hodc bang 0.2 m!.

9.4 Phép thir dd thu hdi:

9.4.1 Dinh ky kiém tra d§ dung cla qui trinh bing cach thuc hién cac phép thir d6 thu héi sau day,
thyc hién theo 9.1 va 9.2.
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9.4.2 Kiém tra dé @dm bdao rdng khong co sy that thoat nito bing cach st dung phan miu ther 0,12 g
amoni sulfat (5.8) cung vé&i 0,85 sacaroza (5.10).

CHU THICH Viéc kiém tra 8% thu héi chia amoni sulfat khéng cho théng tin vé kha ning cla cac didu kién phan hiy 6 gidi
phong nito lién két trong cac cu truc protein.

Phan tram nito thu hdi phai lon hon 99 % khbi lvgng dbi véi tat ca cac vi tri trén thiét bi. Déi véi cac 64
thu héi nhd hon 99 %, thi ndng @6 dwong lwgng cha chét chudn d6 cao hon gia tri @& néu hoic cb thé
nitor bj that thoat trong qua trinh phan hiy hodc chuwng ct.

Cé thé str dung hdn hgp amoni sulfat va mét lwgng nhé axit sulfuric (Ivgng du con lai tai didm két thuc
phan hiy) trong binh Kjeldahl. Pha lodng véi mét lwgng chudn cla nuéc va thém nét lrgng chuln
natri hydroxit va chung cit. Néu db thu hdi nito vAn con thp véi cing mét Iugng tvong ty, thi @& cé
that thoat nito trong thiét bj chung cAt ma khéng phai trong qua trinh chung cit. Cac nguyén nhan co
kha naing 1a ro ri dudong bng trong hé thdng truyén théng hoac sai 18i khi ngadm dAu tip cua bd ngung
trong dung dich axit boric sé'm trong khi chung cét. Thiét bj phai duoc qua phép thir nay trudc khi kidm
tra @4 thu hdi theo qui trinh trong 9.4.3.

Néu cac dd thu hdi nito virgt qua 100 % va khéng cd sir thét thoat nito c6 thé nhan thay, thi mét sé
nguyén nhan cé thé 1a: '

a) amoni sulfat bj nhi&m bin:

b) ndng a% duwong lueng thyc clia chat chudn d9 thdp hon gia tri 04 néu;

c) viéc hiéu chudn buret d8i v&i chit chudn @6 b sai;

d) nhiét 30 ctia chat chudn dd qua cao so véi nhiét do_chuén d6 buret;

e) téc ad dong cia chét chudn @6 tir buret virot qua tée a6 ti da chudn dd ¢4 hiéu lwc cua buret.

CHU THICH Cho di 89 thu hdi t&i da theo ly thuyét khdng viret qua 100 %, nhurng trong thyc té cé thé thu dugc chc 8 thu
hdi cao hon do d4 khéng dam béo cia phép do.

9.4.3 Kidm tra hiéu qua cua qui trinh phan hiy sir dung 0,16 g lysin hydroclorua hodc 0,18 g
tryptophan (5.9) cung v&i 0,67 g sacaroza (5.10). D9 thu hdi cia nito phai it nhat 1a 98 % khéi legng.

Néu d6 thu hdi thdp hon 98 %, thi sau khi cé d6 thu hdi tir 99 % dén 100 % khéi Ivgng abi véi amoni
sulfat, thi thoi gian hodic nhiét A6 phan hly la khong du hogc co vét liéu cua m3u chua dugce phan hiy
(nghia |a chua chay) trong binh Kjeldahl.

Banh gia cubi cung vé hiéu nang duoc thyc hién tdt nhat voi sy tham gia vao chwong trinh thir nghiém
thanh thao, khi trong va gitra céc phong thtr nghiém cac théng sé théng ké dugc tinh toan dya trén cac

mau sira.

15



TCVN 8179 : 2009

9.4.4 Cac gia tri thdp hon trong céc phép thir 89 thu hdi (hoic cao hon 100 % trong 9.4.2) cho thay cé
sai sot trong qui trinh va/hodc ndng 86 khdng dung cua dung dich axit clohydric (5.7).

10 Tinh va bidu thj két qua
10.1 Phuwong phip tinh
10.1.1 Ham lweng nito

Ham lugng nito clia miu thlr, wy, tinh bing phdn tram khéi lveng, dugc tinh dén bdn chir sé thap
phan, theo cdng thirc (1) sau day:
WN=1.4007(V,-V,):<¢, ™)

m

trong d6

¢ la ndng d% cla dung dich axit clohydric (5.7), tinh &&n bdn chir sb thap phan, bidu thi bing
mol trén lit (mol/l);

V, la thé tich dung dich axit clohydric (5.7), tinh chinh xac dén 0,05 ml, da dung cho phép thir
tridng (9.3), tinh bang mililit (ml): '

m  1a khéi lrong phdn mau thir (9.1), chinh xac dén miligam, tinh bing gam (g);

V. la thé tich dung dijch axit clohyd;ic (5.7), tinh chinh xac'dén 0,05 ml, 43 dung cho phép xac
dinh (9.2.2.3), tinh bang mililit (ml).

10.1.2 Ham lwgng protein thd
Tinh ham Iegng protein thd, we, bing phan trdm khéi lrgng, theo cdng thire (2) sau day:
w, = 6,38 wy
trong A6 6,38 1a hé sé thudng duerc chp nhan dé chuyén ddi ham lvgng nito v& ham Iwgng protein thd.
10.2 Bidu thj két qua

Khéng lam tron cac két qua tiép cho dén khi tinh két qua thir nghiém cudi cung.

DIEU QUAN TRONG - Didu nay djc bigt dung khi cac gia tri dwrgc sir dyng dé tinh todn tidp. Mot
vi dy la khi céc gia trj thir nghiém riéng Ié thu dwgc tir phép phin tich cia nhiéu vit ligu miu
dwgc ding aé tinh toan théng ké vé higu ning clia phwong phip vé sai léch trong hoic gitra
cac phong thir nghiém. MYt vi dy khac, 1a khi cac gia trj dwgc sie dyng lam chudn cho higu
chudn thiét bi (vi dy: may phdn tich sira biing héng ngoai) ma céc gia trj thu dugc tir nhidu miu
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sé duge ding dé tinh héi qui don gian ho#c hdi qui phirc tap. Trong cac trung hgp nay, céc
gia tri thu dwrgc khong dwec [am trén trirére khi chiing durge ding dé tinh toan tidp.

10.2.1 Ham lwrgng nite

Biu thj cac két qua dén bdn chir sb thap phan, néu cAn aé tinh toan tiép.

Cé4ch khac, bidu thi cac két qua thir nghiém cubi cing dén ba chir sé thap phéan.
10.2.2 Ham legng protein thé

Bidu thi cac két ;;ué dén ba chir sé thap phan, néu can aé tinh toan tiép.

Cach khac, bidu thj cac két qua thtr nghiém cudi cung dén hai chir sb thap phan.

11 B chym
11.1 Phép thir lién phong thir nghig¢m

Mot phép thir lién phong da dugc thyec hién theo TCVN 6910-1 (ISO 5725-1) [2] va TCVN 6810-2
(ISO 5725-2) [3). Céc gia tri v& a0 13p lai va dd tai 1ap abi véi cac loai phomat khac nhau, gdm phomat
ché bién lai 33 dugc cdng bbd (xem [5]).

Cac két qua adi v&i phomat ché bién trong phép thlr dwge dwa ra trong Phy luc A.

CHU THICH Phép thir cOng tac khong dua ra ddi rdng v& ham lrong protein tim thdy trong mét sb céc sén phdm phomat
ché bién c6 ban sén. '

Cac gia trj thu dugc tir phép thir lién phong thir nghiém ndy c6 thé khang ap dyng cho cac dai ndng 36
va cac chét nén khac véi cac gia tri da néu.

Chénh léch tdi da gitra cac phép xac dinh 14p lai khéng dugc vuret qua 0,4 % khéi lugng protein thd.

12 Bao cio thir nghiém

Bao cao thir nghiém phai ghi ré:

a) mgi thong tin cAn thidt d& nhan biét dAy At vé& mau the,

b) phwong phap |4y miu d.’; st dung, néu biét;

c) phrong phap thir nghiém d& dung, vién dan tiéu chuln nay;

d) moi chi tiét thao tac khéng dwoc quy dinh trong tiéu chudn ndy hodc nhirng didu duoc coila tuy y
ciing nhu cac s cb bAt ky ma c6 thé anh hudng dén két qua thir;

e) két qua thr nghiém thu durgc va ndu thda man yéu cAu vé @9 13p lai thi néu két qua cudi ciing thu dugrc.
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Két qua phép thir lién phong thir nghiém

Phy lyc A

(Tham khao)

Dé thir lién phong ther nghiém, gém 18 loai phomat cé ham lwgng protein thé dao dong tir 18.41 % dén
36,01 % d4 duoc 15 phong ther nghiém tham gia phan tich. Tam phong trong sé @6 cé tam phong tha.rn
gia thir nghiém sir dung thiét bj Kjeldahl nhur qui dinh trong tiéu chudn nay va bay phong st dung thiét
bi thty phan kin va thiét bj chung cét hoi (xem [5)).

Bing A.1 — Tdng hop céc thdng sé phin tich théng ké lién phong thir nghiém déi véri phan trém
protein thd (6,38wy) trong phomat ché bién dwerc xic dinh bing phuirong phap Kijeldahl, da trir

céc trerdrng hop ngoal i& (xem [5])

Hé sé H§ sé P
sé Trung | D9 lech | DOWch | “pfn pikn | G0t | Gl
phong | S0 binh | Chuln | chudn | | nientai | hen | hantéi

Phomat . phép lap gl tai l4p l§p lgi ap
ther thir 1¥p lai i§p
nghi$m % s SR CV(N % | CV(R) % | r=2.8s, | R=2.8sx
Phomat ché
bidn, tir stra ” 28 18,41 0,065 0,103 | 0,354 0561 | 0182 | 0,289
nguyén chét
Phomat ché
bién, chit béo 15 30 19,57 0068 | 0,111 0,348 0570 | 0191 | 0312
gidm
Phomat ché
bién, khéng
chira chat 14 28 2269 | 0084 | 0094 | 0369 | 0415 | 0235 | 0263
béo, nha san
xult sé 3
Phomat ché
bién, khéng
chira cht 13 26 2276 | 0,047 0,080 | 0,207 0351 | 0132 | 0223
béo, nha san
xuét sb 3
Phomat ché
bién, khéng _
phEchat 14 28 | 2394 | 0120 | 0153 | 0537 | 0638 | 0360 | 0428
béo, nha san
xuat sb 1
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TCVN 6400 (ISO 707), Stra va san pham sra — Hrdng dan 1Ay miu.

TCVN 6810-1 : 2001 (ISO 5725-1 : 1994), D4 chinh xac (46 dung va dd chum) cua phuong phap
do va két qua do - Phan 1: C4c dinh nghfa va nguyén tic chung.

TCVN 6910-2 : 2001 (ISO 5725-2 : 1994), D chinh xac (dd dung va d6 chum) cua phuong phap
do va két qua do — Phin 2: Phuong phap co ban dé xac dinh 66 13p lai va db tai 13p cUa phuong
phap do tiéu chudn.
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