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NGUYEN LIEU VA THU'C PHAM BAO VE SIPC KHOE
CHUA LO HOI (ALOE VERA) — XAC DINH HAM LUQONG
ALOIN VA ALOE-EMODIN BANG PHU'ONG PHAP
SAC KY LONG HIEU NANG CAO

Raw materials and heaith supplements containing Aloe vera—
Determination of aloins and aloin-emodin contents
by high-performance liquid chromatographic method
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Léi ni ddu

TCVN 13284:2021 duge xay dyng trén co s& tham khdo AOAC 2016.09
Quantitative analysis of aloins and aloin-emodin in aloe vera raw
material and finished product. High-performance liquid chromatography;

TCVN 13284:2021 do Vién Kidm nghiém an todn vé sinh thire phim
quéc gia bign soan, BY Y té d& nghi, Téng cyc Tiéu chudn Do Iwrdng
Chét Ivgng thim dinh, B$ Khoa hoc va Céng nghé cong'bd,
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Nguyén liéu va thwe pham bao vé sirc khoe chiva 16 hdi
(Aloe vera) — Xac dinh ham lweng aloin va aloe-emodin
bang phwong phap séc ky 16ng hiéu nang cao

Raw materials and health supplements containing Aloe vera —

Determination of aloins and aloin-emodin contents by high-performance
liquid chromatographic method

1 Pham vi ap dung

Tidu chudn nay quy dinh phwong phap xac dinh ham lrgmg aloin A, B va aloe-emaedin trong nguyén
li8u va thee phim bao vé sirc khde chira 16 hoi (Aloe vera) bing séc ky I6ng hiéu ning cao (HPLC) sir
dung detector UV hai buée sdng hoc detector méing diot (PDA).

2 Nguyén tic

Céc chét cin phan tich (aloin A, B va aloe-emadin) dugc chiét ra khdi mau thir bang hdn hop etyl
axetat'metanol. Phin dich chiét dwgc tinh sach bing chiét phan doan 16ng-Iong va cho bay hei. Phin
¢3n duge hda tan treng dung dich metanol:nurére, sau d6 dugc tach bing HPLC. Ham lugng céc chét
¢An phén tich dugc xdc dinh bang detector UV hodc detector méng dict (PDA} & buée séng 380 nm
déi v&i aloin A va B, burérc sdng 430 nm a6i véi aloe-emodin.

3 Thudc thir

Chi st dung céc thudc thir tinh khiét phan tich, st dung nuéc cit hodic nude ¢6 dd tinh khiét wong
dwong, trlr khi ¢ quy dinh khic.

a1 nico!: vi du: Spectrum (Cat. No. A1040) ™.
3.2 Axetonitril (CHsCN), loai ding cho HPLC.

3.3 Metanol (CH,OH), loai ding cho HPLC.

1 By I cdc vi dy vé san phdm thuong mal adn cd va thich hgp. Thing tin ndy nhdm tae thulin ién cho nguéi sir dyng tidu
chun vA khéng n dinh phai si dung san phdm niy. C6 thi sl dung cdc sdn phim tromg ty néu cho két qud wong dwong,
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3.4 Axit axetic bing (CH;COOH).

3.5 Natri clorua (NaCl), dang tinh thd, vi dy: Spectrum (Cat. No. S1240) 2.
3.6 Etyl axetat {C4Hs02), logi diing cho HPLC, vi dy: Spectrum (Cat. No. HP&02) 2.
3.7 Dung djch natri clorua béo hoa

Hda tan 50 g natri clorua (3.5} trong 100 mL nuére,

3.8 Dung djch etyl axetat-metanol vé&i ty 1& 80 + 10 {phin thé tich)

Cho 900 mL etyl axetat (3.6) vao 1‘(50 mL metanol (3.3) va trjn déu.

3.9 Dung djch metanol-nwére véi ty 18 60 + 40 (phin thé tich)

Cho 600 mL metanol (3.3) viio 400 mL nuwéc vé trén déu.

3.10 Pha déng

3.10.1 Pha déng A: axit axetic 0,1 % trong nuréc

Cho 1 mL axit axetic (3.4) vao binh djnh mirc 1 L cé chira khodng 900 mL nuérc va l4c ddu, thém nuéc
dén vach, Rung trong béd sidu 4m (4.5) 48 loai khi.

3.10.2 Pha déng B: axit axetic 0,1 % trong axetonitril

Cho 1 mL axit axetic {3.4) vao binh dinh mic 1 L ¢d chira khodng 300 mL axetonitril (3.2) vA lic ddu,
thém axetonitril @n vach. Rung trong bé sidu am (4.5) ¢4 loai khi.

3.11 Chit chudn

3.11.1 Chét chudn aloin A, vi dy: Chromadex (Cat. No. 00001625) 2, dugc bao quan trong td lanh.
3.11.2 Chét chudn aloln B, vi dy: Chromadex (Cat. No. 00001626) 7, dugc bic quén trong ti ddng.
3.11.3 Chét chuiin déi chirmg aloe-emodin, vi dy: Sigma (Cat. No. A7687) 2, dwge bdo quan trong i fanh,
3.12 Dung dich chudn

3.12.1 Dung djch chudn géc

3.12.1.1 Dung dich chudn géc aloin A va B, xdp xi 100 mg/L

Ding cén (4.1) cAn khoding 5 mg tizng chét chuéin aloin A (3.11.1) va B (3.11.1) cho vao cling mét binh
dinh mirc 50 mL (4.8). Hda tan va pha loang bing metanol (3.2) dén vach, Bio quan dung dich trong t
lanh & 2 °C @én 8 °C. Ndng 48 thyc té dugc tinh lai theo a3 tinh khibt va lgng can chudn.

3 Pay 14 che vi dy vb sdn phim thuong mai sin co vé thich hep, Thang tin ndy nhém to thudn lign cha nguei st dyng tiéu
chudin vi khing 4n dinh phai s dung san phdm ndy. Ca thd i dyng cdc sdn phim trong iy ndu cho kit qua frong duong.
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3.121.2 Dung djch chudn géc aloe-emodin, xdp xi 100 mg/L

Dilng c&n (4.1) c&n khodng 5 mg chét chudn abi chirng aloe-emodin (3.11.3) cho vao binh dinh mirc
50 mL (4.8). Hoa tan va pha lodng bdng metanol dén vach. Bdo quén dung dich trong ti lanh & 2 °C
dén 8 °C. Ndng d thyrc & duge tinh lai theo a4 tinh khiét va lwemg can chudn,

3.12.2 Dung dich chudn trung gian
3.12.2.1 Dung dich chudn trung gian alcin A va B, xdp xi 1 mg/L

Dung pipet (4.7) 14y 100 pL dung djch chu®n géc aloin A va B (3.12.1.1) cho vao binh-Zinh mirc 10 mL
(4.8). Pha loding dén vach bng dung dich metanol-nurére (3.9) va trén déu.

3.12.2.2 Dung dich chuin trung gian aloe-emodin, xip xi 1 mg/L

Diing pipet (4.7) Iy 100 pL dung dich chudn gbc aloe-emodin (3.12.1.2) cho véo binh &inh mirc 10 mL
{4.8). Pha loding bing dung dich metanol-nwrére (3.9) dén vach va trgn déu,

3.12.3 Dung djch chudn lam vige
3.12.3.1 Dung djch chudn lam vigc 300 pg/L

Dung pipet (4.7) 14y 3 mL dung dich chudn trung gian (3.12.2) cho vao binh dinh mirc 10 mL (4.8). Pha
lo&ing bing dung dich metanol-nuéc (3.9) dén vach va trdn déu.

3.12.3.2 Dung djch chudn lam viéc 80 pg/L

Diing pipet (4.7) 1y 2 mL dung dich chudn trung gian (3.12.2) cho vao binh dinh mirc 25 mL (4.8). Pha
loang bang dung dich metanol-nuéc (3.9) dén vach va trén déu.

3,12.3.3 Dung dich chudn lam vige 20 pg/L.

Diing pipet {4.7) l4y 0,2 mL dung dich chudn trung gian cho vio binh dinh mirc 10 mL {4.8). Pha loang
béing dung dich metanol-nuére (3.9) én vach va trdn déu.

4 Thiét bj, dung cu
Str dung cac thiét bj, dung cy théng thuémg cda phong thir nghiém va cy thé nhur sau:
4.1 Can phan tich, c6 thé can chinh xac dén + 0,01 mg.

4.2 B lgc xyranh diing mét 1n, bing polyvinyidifiorua (PVDF), ¢ 18 0,2 pm va dudng kinh 17 mm,
vl dy: Thermo Scientific (Cat. No. 42213-PV) 2.

W Bay 1A cdc vi dy vb sdn phdm thuong mai siin c6 va thich hop. Thing tin ndy nhim tao thudn 58n cho ngudi st dyng tidu
chulin vé khiing &n dinh phéi sir dung sén phdm nay. Cé thé st dyng cdc sdn phim frong t nbu cho kit qua fwong duong.
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4.3 May tron Vortex, vi dy: Fisher Scientific (Part No. 1978331) 4.
4.4 May ly tdm, vi dy: Thermo Scientific Sorvall ST 16R %,

4.5 Bé rung siéu 4m, vi dy: Model FSB0H (Fisher Scientific) 4.

4.6 B$ bay hol bing nito, c6 ndi cdch thiy duy trl dugc nhiét 9 & 50°C + 1°C, vi du:
Organomation Associates, Inc. ¥

4,7 Pipet ty ddng, dung tich tir 100pL dén 1000 uL va tr 0,5 mL dén Sml, vi dy: Eppendorf
Research plus ¥,

4.8 Binh djnh miee, dung tich 10 mL, 25 mL, 50 mL.
4.9 Hé théng HPLC gbm cé:

491 My sdc ky 1dng, cb bom va bd My mdu ty ddng, vi dy; Waters 2695 Alliance Separations
Module (Milford, MA, USA) 4

4.9.2 Cdt HPLC, vi dy: ¢t Phenomenex Synergi Hydro-RP, kich thude 250 mm x 4,6 mm (Part No.
00G-4375-EQ) 9.

4.9.3 Codtbdo v§: Cit Cig, kich thude 4 mm = 3,0 mm, vi dy: Phenomenex (Cat.No.AJO-4287) 4.
CHU THICH: Chidu dai va dudng kinh cia cit ¢ thl duge thay adi theo ky thujt sir dung.
4.9.4 Detector PDA hodc detector UV c6 brrérc séng bidn thign, vi dy: Waters Corp Y.

4.10 Ong nghigm thily tinh, dung tich 15 mL, c nép van.

5 Liymiu

Tidu chudn ndy khang quy dinh viéc ldy miu, Tham khdo céc tiéu chudn cy thé v& 1Ay miu san phém.
Trong trwdng hop chura co tigu chudn cy thd lién quan dén san phim, vide iy mau theo théa thusin
gilra cdc bén lign quan.

M3u g dén phang thir nghiém phai 14 mu dai dién va khéng bj hur hdng hodc bién adi trong suét qua
trinh vén chuyédn va bdo quan,

4 Pdy 14 cdc vi dy v sén phim thureng mai sdn o6 va thich hgp. Thing tin ndy nhim tao thusn tign cho ngui sir dyng tidu
chudin va khang n dinh phéi sir dyng sdn phdm ndy. C4 thé sir dung céc san phiim trong tr ndu cho kit qua twong duang.
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6 Cach tién hanh

6.1 Chudn bj dung djch miu thir

Bbi voi miu dang bét: can khodng 0,1 g mau nguyén lidgu hodc 0,5 g mau sin phim cho vao éng
nghiém (4,10), thém 1 mL nwdc va trén déu trén may trgn Vortex (4.3) 3& héa tan.

Béi véi mau dang 18ng: ¢in khodng 1 g méu cho vao éng nghiém (4.10).
6.2 Chiét
Thém 1 mL alcal (3.1 v& 2 mL dung dich natri clorua (3.7). Trdn déu trén may trén Vortex (4.3).

Thém 4 mL dung dich etyl axetat-metanol (3.8) sau @6 a2y ndp éng va trdn trén mdy trdn Vortex & téc
a5 cao nhét trong khodng 60 s. Néu cin, ly tam méu trong mdy ly tam (4.4) & tée 8 2 000 r/min trong
& min & tach Iép. Chuyén 1ép dung méi phia trén sang éng nghiém thir hai.

Chiét I3p 1ai mAu thir bing 4 mL dung dich etyl axetat-metanol véi thdi gian trdn trong khoang 30 s va
g6p dich chiét vao &ng nghiém thir hai.

Cho bay hei dich chiét a4 gdp bang khi nito & nhiét a6 50 °C trén ndi céch thiy clia bd bay hoi (4.6).
Phin con lai dugc hda tan lai bing 0,5 mL dung dich metanol-nuére (3.93.9 ) va trdn déu trong 15 .

Loc dung dich qua bg lpc (4.2) va thu Iy dich loc vao 1o dyng mAu ding cho HPLGC (4.9.1).
6.3 Phén tich HPLC

6.3.1 Céc didu kign vin hanh HPLC

Céc didu kign vin hanh sau ddy dwgc cho 1 thich hep:

Téc a6 déng: 1 mbmin;

- Nhiét 8¢ cft: nhigt d§ mai treomg tir 20 °C dén 25 °C;

- Thétich bom miu: 100 pL;

- Buég song phat hién: 380 nm 3bi v&i aloin A va B; 430 nm ddi véi aloe-emodin;
~ Théigian phén tich: 40 min,

- Chuong trinh gradient:
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Thévi gian Tée 49 déng Pha dgng A Pha déng B
{min) {mi/min) {%) (%)
0 1 80 20
13 1 85 35
30 1 0 100
31 1 80 20
40 1 80 20

6.3.2 Sy phi hop cia h§ théng

a) Trong sdc ky ab, hé sé trong quan (FA) cla dudmg chudn aloin A va B (v aloe-emodin, néu cin)
khéng duqc nhé hon 0,98,

b) Phan tich I3p lai dung dich chudn kidm tra [dung dich 80 ppb {3.12.3.2)] sau mdi 6 IAn bom va két
thiic gt phan tich. Dign tich pic clia dung dich chudn kiém tra phéi dat trong khodng tir 90 % dén 110 %
dién tich plc ciia dung dich chudn 1dm viée, tinh tir dwéng chudn.

c) S4& dia Iy thuyét khéng nhé hon 10 000 déi véi aloin A va B, aloe-emodin (ndu cin),
d) He sb kéo dudi nhd hon 2,0 a4 véi aloin A va B, aloe-emodin (néu cin).
6.4 Xéac djnh céc chét phan tich trén sic ky b

Trén shc ky ab, thai gian leu 681 vdi aloin khodng 11,3 min, adi véi aloin B khodng 10,4 minva a8i véi
aloe-emodine khodng 23,2 min;

6.5 Duyng dwémng chuin

Dung duwdmg chudn cac ndng a8 clia aloin A va B (va aloe-emodin, néu cin) so véi dién tich pic cla
aloin A va B (va aloe-emodin, néu chn).

7 Tinh két qua

Ham lrgng cda aloin‘aloe-emadin trong méu thlr, X, bidu thj bling microgam trén gam (ug/g), dure tinh
theo Cong thire (1):

X= (1
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Trong dd:

C 12 ndng a3 cla akin A/ aloin B/ aloe-emodin irong dung dich mau thik, xac dinh dugc tir
duéng chudn, tinh bng microgam trén millit (pg/mL);

D 14 hé sb pha lodng dbi véi méu thiv, tinh bang mililit (mL);
W 1a khéi lwgng mau thir, tinh bang gam (g).

8 Bao cao thir nghiém

Béo co thi nghiém phai bao gbm it nhit cdc thang tin sau day:

a) moi thdng tin cn thiét 6 nhan biét aly di v& mau thir,

b) phurong phap ldy miu, néu biét;

¢) phwong phap thi, vién din tidu chudn nay;

d) moi didu kién thao tac khdng quy dinh trong tidu chuin ndy hodc dwoc xem 13 tly chon, cling véi
moi tinh huéng bAt thudng cd thé anh hudng dén két qua;

8) két qua thr nghiém thu duoc.

1
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