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L&i néi dau

TCVN 13839:2023 dugc xay dyng trén co s& tham khao DIN 10779:2011-03
Untersuchung von Kaffee und Kaffee-Erzeugnissen — Bestimmung des
Gehaltes an 16-O-Methylcafestol in Réstkaffee — HPLC-Verfahren;

TCVN 13839:2023 do Ban ky thuat tiéu chuan quéc gia TCVN/TCIF16 Ca phé
va sén pham ca phé bién soan, Vién Tiéu chuan Chit lrong Viét Nam d& nghi,
Téng cuc Tiéu chuln Do lvdng Chét lveng thAm dinh, B§ Khoa hoc va Cong
nghé céng bé.
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Ca phé va cac san pham ca phé -
Xac dinh ham lwgng 16-O-methylcafestol trong ca phé rang -
Phwong phap séc ky 1dng hiéu niang cao (HPLC)

Coffee and coffee products — Determination of 16-O-methylcafestol content in roasted coffee ~
Method using high-performance liquid chromatography (HPLC)

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap séc ky 18ng hiéu nang cao (HPLC) dé xéac dinh ham lwgng
16-O-metylcafestol trong ca phé rang.

Phuwong phap nay da dwgc xac nhan gia tr s dung trén ca phé rang cé 16-O-metylcafestol tlr
50 mg/kg dén 300 mg/kg.

2 Tailiéu vién dan

Cac tai liéu vién din sau |a rat can thiét cho viéc ap dung tiéu chudn. i véi céc tai liéu vién dan ghi
nim cdng b thi 4p dung phién ban dwoc néu. Bdi véi cac tai liéu vién din khéng ghi ndm céng bé thi
ap dung phién ban méi nhat, bao gdm ca céc stra ddi, bd sung (néu c).

TCVN 4851 (ISO 3696), Nudc ding dé phéan tich trong phong thi nghiém — yéu céau ky thuét va
phuong phap thl

ISO 3310-1, Test sieves - Technical requirements and testing — Part 1: Test sieves of metal wire
cloth (Sang thtr nghiém — Yéu céu ky thuat va thir nghiém. Phan 1: Sang thi nghiém lu6i kim loai)

3 Thuat ngir va dinh nghia

Trong tiéu chuan nay st dung thuat ng¥ va dinh nghia sau day:
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3.1

Ham lwgng 16-0O-metylcafestol (16-O-metylcafestol content)
Ham Iwong chét xac dinh dwoc theo quy trinh quy dinh trong tiéu chudn nay.

CHU THICH Ham Ivgng 16-O-metylcafestoldwrgc biéu thj bing miligam trén kilogam (mg/kg).

4 Nguyén tac

Chét béo duoc chiét ra khdi mau da nghién bang tert-butyl metyl ete (tBME). Sau khi chiét, chét béo
cd trong ca phé dugc xa phdng héa bing cach dun hdi lwu dung dich kali hydroxit trong etanol, sau d6
chét khéng xa phang héa dugc tach bing cach l4c véi tBME.

Sau khi loai dung mdi bang chung cat, hoa mét lwgng xac dinh diclorometan (5.4) vao phan cin thu
duoc. Dung dich dwoc lam nay hoi dén khd rdi cho mét lwgng xac dinh chét riva gidi vao cin va kiém
tra biing HPLC véi detector UV & buéc séng 220 nm.

Viéc nhan biét cac chét dwoc thuc hién bang cach so sanh th&i gian lwu twong (rng clia mau véi thoi
gian lwu clia chét chuan lién quan. Sau d6, tién hanh dinh lwong theo phwong phap chuin ngoai, st
dung cac dién tich pic.

5 Thuéc thir va vat liéu thir

Chi st dung céc loai thudc thlr loai phan tich. Nudc duoc st dung phai phu hop véi loai 1 trong
TCVN 4851 (ISO 3696).

5.1 Tert-butyl metyl ete (tBME), phl hgp véi HPLC.

5.2 Axetonitril (CzHsN), phi hop véi HPLC.

5.3 Metanol (CH;OH), dd tinh khiét 96 %.

5.4 Diclorometan (CH.Cl), loai dung cho phan tich.

5.5 Natri L (+) ascorbat

5.6 Natri clorua (NacCl), 2 % va 10 %, loai diing cho phan tich.
5.7 Natri sulfat (Na;S0O,), khan

Nung natri sulfat & 550 °C trong 12 h, sau khi lam ngudi trong binh hit &m, nghién trong céi va bao
quan trong binh tbi mau d4t trong td hut 4m.

5.8 Hattro soi

5.9 Kali hydroxit (KOH), dang vién, loai dung cho phan tich.
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5.10 Dung dich kali hydroxit trong etanol
Hoa tan 100 g kali hydroxit (5.9) trong 100 ml nwéc va thém etanol dén 1 000 ml.
5.11 Phaddng
Tron déu 60 phan thé tich axetonitril (5.2) va 40 phan thé tich nuéec.
5.12 Dung dich chuin 16-O-metylcafestol
512.1 Dung djch chuin géc

Cén khoang 10 mg 16-O-metylcafestol (5.12) cho vao binh dinh mé&c 100 ml (khoang 100 pg/mi). Hoa
tan trong pha ddng (5.11), st dung bé siéu am, sau dé thém pha dong (5.12) dén vach.

Dung dich chuin géc bén trong it nhét 12 tuan khi dwoc bao quan trong ti lanh
5.12.2 Dung djch chudn lam viéc

Pha loang dung dich géc (5.12.1), @ tao dwoc dung dich chudn lam viéc c6 ndng 46
16-O-metylcafestol gan v&i ndng dé clia dung dich thir.

Cac dung dich chuan 1am viéc (ndng dd khodng 10 g/ml dén va 50 g/ml) bén trong it nhét 3 tuan khi
dwoc bdo quan trong ti lanh hodc bio quan & nhiét A6 phong (20 °C, khéng ¢ anh sang triec tiép).

6 Thiét bi, dung cu

St dung cc thiét bj, dung cu thang thwémg clia phong thi nghiém va cy thé nhw sau:

6.1 May xay ca phé, thich hgp dé xay hat ca phé rang ho3ic may xay théng dung phil hop
6.2 Sang, c& 15 0,25 mm va 0,63 mm, dap (ng cac yéu ciu cha ISO 3310-1.

6.3 Cdivachay

6.4 Ong chiét

6.5 Thiét bj chiét Soxhlet

6.6 Binh cdu day tron, dung tich 250 ml

6.7 Thiét bi cé quay chan khéong

6.8 Bé siéu am

6.9 N&i cach thuy, co thé kiém soat dwoc nhiét @6 80 °C va 90 °C.
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6.10 Binh héi lwu

6.11 Phéu chiét, dung tich 500 ml

6.12 Gidy loc gip nép, duong kinh 150 mm

6.13 Lo nhé (vial), trong subt hodic mau hd phach, dung tich 4 ml
6.14 Dung cu gia nhiét dé 1am bay hoi dung moi

6.15 Mang loc, c&16 0,2 ym

6.16 May sac ky 16ng hiéu ning cao véi detector UV, d& do & buwéc song 220 nm va cé hé
théng thu nhan x@ Iy di liéu.

6.17 Cot sic ky, chira pha ddo C18, kich thwéc 250 mm x 4 mm va dugc nhdi cac hat silica gel,
¢ hat tlr 3 um dén 7 pm.

6.18 Binh dinh mirc, dung tich 50 ml

7 Liy miu

Mau gl dén phong thir nghiém phai 1a mau dai dién. MAu khong bi he hdng hodc bién ddi trong suét
qud trinh van chuyén hoic bao quan.

Viéc ldy mAu khéng quy dinh trong tiéu chudn nay. Xem tiéu chudn cu thé c6 lién quan dén san pham.
Néu chua cé tiéu chudn cu thé lién quan dén san phdm thi cac bén cé lién quan nén thoa thuan véi

nhau vé van dé nay.
8 Cach tién hanh
8.1 Chuén bj miu

Xay ca phé rang bang may xay ca phé (6.1) sau @6 sang qua sang ¢& 16 0,25 mm va 0,63 mm (6.2)
sao cho téi thiéu 13 30 % phan hat lot qua sang c& 16 0,25 mm va tdi da 50 % phan hat dwoc git lai
trén sang 0,63 mm. S dung mau & gilra hai sang cho phép xac dinh.

Ca phé rang xay ban trén thj tredng khdng dap (ng cac yéu cau nay phai dwoc xay lai.
8.2 Tach cac thanh phin khéng xa phong hoa
8.2.1 Chiét chét béo

Can 5 g mau da chudn bj (8.1) chinh xac dén 0,01 g, nghién cling véi 20 g natri sulfat (5.7) trong cbi
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(6.3) va chiét bang tBME (5.1) trong 5 h, diing thiét bi chiét Soxhlet (6.5) [trong ndi cach thily & 80 °C
(6.9), thirc hién bén chu trinh chiét mi gio]. Dirng chiét khi phan Ion dung méi van con trong thiét bi
Soxhlet (6.5). Loai phan Ién dung méi trén thiét bj c6 quay chan khéng (6.7). Chuyén dung dich con lai
trong binh ciu day trdn sang binh dinh mirc 50 ml (6.18), trang binh bang tBME (5.1) va x ly dung
dich bang siéu am (6.8) trong 1 min. Sau d, bd sung tBME (5.1) dén khoang 45 ml.

8.2.2 Xa phong hoa chit béo clia ca phé

Cho dung dich thu dwoc trong 8.2.1 vao bé siéu am lanh trong vai phit, sau d6 bd sung tBME (5.1) dén
vach dé thu dwoc dung dich chat béo.

Chuyén 20 mi dung dich chat béo nay vao binh ciu day tron dung tich 250 ml (6.6), lam bay hoi tBME
biing thiét bj cd quay chan khdng (6.7). Thém vai hat tro' séi (5.8) va mét thia natri L (+) ascorbat (5.5),
xa phong hoa bang 40 ml dung dich kali hydroxit (5.10) co dun héi lwu trong néi cach thuy & 90 °C
(6.9) trong 2 h. Lam bay hoi thé tich ancol con tir 2 ml dén 3 ml, s dung thiét bj cd quay chan
khéng (6.7).

Chuyén tlr tir dung dich vao phéu chiét 500 ml (6.11), thém nwéc néng & khodng 70 °C dén 80 ml. Trang
binh bang 25 ml metanol (5.3).

Sau @6, thém 20 ml dung dich natri clorua 10 % (5.6) [c6 thé bd sung 50 ml metanol (5.3) dé tach pha
nhanh hon]. Trong qu4 trinh chiét, nhiét d6 phong khong duwoc vwgt qua 22 °C. Lic hdn hop hai 1an,
méi 1An diing 100 ml tBME (5.1) trong 3 min, c6 thé @& yén qua dém sau Ian chiét thir nh4t nham tach
pha. Bam bdo réing tach pha hoan toan; thém vai mililit metanol (5.3), néu can. Gop dich chiét 1an dau
vao pha nwéc va dich chiét 1An thir hai vao pha ete.

Dich chiét ete dugc rira bing 100 ml dung dich natri clorua 2 % (5.6). Sau khi cac pha phan tach, pha
phia trén da trong, cho toan bd pha ete vao binh cu @4y tron dung tich 250 ml chira 7,5 g natri sunfat
(5.11), trang ph&u chiét bing 10 ml tBME (5.1). Sau khi lac can than, dung méi két hop dwoc lam khé
béng natri sulfat (5.7) trong 15 min. Sau dé, gan can than dung dich ete ndi phia trén vao binh ciu day
tron dung tich 250 ml (6.6) khac. Dung méi con lai dwoc chay qua gidy loc gap nép (6.12) co natri
sulfat (5.7). Rlra binh cé natri sunfat can lai hai 1an, méi lan 10 ml tBME (5.1) sau d6 chuyén dung dich
1én gidy loc gap nép (6.12). Lam bay hoi dung dich ete dén khd trén thiét bi c6 quay chan khdng (6.7).

8.3 Chuén bj dung dich thir

Hoa tan dich thu dugc (8.2.2) véi khodng 10 mi diclorometan (5.4) trong bé siéu am (6.8), sau dé
chuyén hét dung dich vao binh dinh mlrc 20 ml c6 bd sung diclorometan (5.4) dén vach. Ding pipet lay
2 ml dung dich cho vao vial 4 ml (6.13) va ¢ dic can than dén khé dudi dong nito. Cho 2 ml pha dong
(5.12) [(hodc cach khac, trong 2 ml axetonitril (5.2)] vao phan cdn con lai va dat ngay vao bé siéu am
(6.8). Néu dung dich duc, loc qua mang loc (6.15).
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Dung dich bén trong khodng 26 ngay khi dwec bao quan noi téi, & nhiét @ phong. Can tranh anh sang
manh hodc tia UV,

8.4 Xac dinh

Cac thdng sb sau day cho thay phi hop vai ¢t duwoe quy dinh trong 6.17

Pha ddng: ty 1& axetonitri:nwdc, 60:40 (5.12)
Cot séc ky: xem 6.17

Thé tich bom: 20 pl

Téc do dong: 1 mi/min

Bwéc sdng: 220 nm

Puwang chudn dwgc xay dung bang da diém chudm dé dam bao do tuyén tinh.
Ham luong 16-O-metylcafestol phai dwoc xac dinh tir dién tich pic bing phwong phép chudn ngoai.
9 Tinh két qua

Ham lwong 16-O-metylcafestol, Wa, tinh theo phin khéi Ieeng, biéu thi bing mg/kg, dwoc tinh theo
cdng thikc (1):

A xexVixV; A xcx80

Wy=
M Ay xmg xV, Ay xmg

(1)

Trong dé
Ac  ladién tich cla pic 16-O-metylcafestol khi do dung dich th¥, tinh bang don vj dién tich;
¢ landng dé clia dung dich chuan 16-O-metylcafestol, tinh biing microgam trén mililit (ug/ml);
Ay ladiéntich clia pic 16-O-metylcafestol khi do dung dich chudn, tinh bang don vj dién tich;
me 1 khéi lwgng clia mau ban dAu, tinh bing gam (g);
Vs  lathé tich cla dung dich chat béo dwoc xac dinh trong 8.2.1 (50 ml);
V2  lathé tich dung dich chét béo da xa phdng hoa duwgc xac dinh trong 8.2.2 (20 ml);

Vs  lathé tich dung dich diclorometan duwoc xac dinh trong 8.2.3 (20 ml).
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10 D6 chum

10.1 Yéu ciu chung

D6 chum clia phwong phap dwoc xac dinh trong phép thlr lién phong gdm 8 phong thir nghiém tham
gia. Cac két qua duoc néu trong Phu luc A. Viéc danh gia dwoc thue hién theo 1SO 5725:1986".

10.2 D% I3p lai

Chénh léch tuyét ddi gitra hai két qua th(r nghiém doc l1ap, don 18, thu dwoc khi str dung cling mét
phurong phap, trén vat liéu thir gibng hét nhau, trong cling mét phong thlr nghiém, do cling mét ngudi
thue hién, st dung cling thiét bi, trong cling mét khodng thai gian ngan, khdng dwgc 16n hon gidi han
1dp lai rnéu trong Bang A.1.

10.3 D6 tai lap

Chénh léch tuyét doi gitra hai két qua thir nghiém don 18, thu dugc khi st dung cling mét phuong
phap, trén vt liéu thir gibng hét nhau, trong cac phong thir nghiém khéc nhau, do nhitng ngudi khac
nhau thyc hién, st¥ dyng thiét bj khac nhau, khéng qua 5 % céc tredng hop I6n hon gia tr gidi han tai
l4p R néu trong Bang A.1

11 Bao cao thir nghiém

Bao c4o thlr nghiém phai bao gdm cac théng tin sau day:

a) loai miu va ngudn géc clia miu;

b) phuwong phap ldy mauy;

¢) ngay thi nghiém;

d) ham lwgng 16-O-metylcafestol clia ¢a phé rang tinh tinh bing miligam trén kilogam:

e) moi diéu kién thao tac khéng quy dinh trong tiéu chudn nay hodc dwoc xem la tly chon, cling véi
mgi tinh hudng bat thwdmg cd thé anh hwdng dén két qua.

11S0 5725:1986 (hién nay da huy) dwgc siv dung dé thu lay di¥ lidu vé d3 chum,
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Phuluc A

(Tham khao)

Céc két qua nghién ctru lién phong thir nghiém

Cac mau dwoc thir nghiém trong phép thir so sanh lién phong thir nghiém la hén hop rang xay cla ca
phé Arabica va ca phé Robusta (chira twong ng 20 % va 10 % robusta). Cac két qua nghién ctru lién
phong thir nghiém dwec néu trong Bang A.1

Bang A.1 — Cac két qua nghién cu lién phong thir nghiém

Mau A* Mau B*

$6 lwgng phong thi nghiém 8 8
Gi4 tri trung binh (mg/kg) 257.6 130,1
D6 lech chudn 1p lai, s 1,7 5,9
D6 léch chudn tai lap, Sk 29,9 12,8
Giti han lap lai, r 33,0 16,7
Gidi han tai lap, R 84,6 36,1
2 C4c gi4 trj dwgc néu ra & day chi hop Ié ddi véi cac méu th nghiém lién phong.
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Phuluc B
(Tham khdo)

Vi dy vé séc ky 6 dién hinh

—_—
I

Pon vi hdp thy

Thei gian, tinh bing phit —»

Céc thong sb clia may sic ky 1dng hiéu nang cao

Cét séc ky: xem 6.17

Pha dong: ty & axetonitritnworc, 60:40 (5.12)
Thé tich bom: 20 i

Téc 49 dong: 1 mlimin

Buéc séng: 220 nm

Hinh B.1 — Sic ky a5 dién hinh cia miu ca phé rang
c6 ham lwgng 16-O-methylcafestol 146 mgikg
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Thw muc tai liéu tham khao

(1) 1SO 5725:1986, Precision of test methods — Determination of repeatability and reproducibility for a
standard test method by inter-laboratory tests
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