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Tom tat

Nghién ciru niy phét trién phuong phap xac dinh dong thoi mot s6 steviol glycosid trong mau
c6 ngot bang HPLC. Cac chét phan tich dugc chiét ra khoi nén mau bang methanol trong 60 phit
va lam sach qua c6t HLB, tach bang sac ky long st dung c¢ot C18 (250 mm x 4,6 mm X 5 mm),
dinh luong bang detector PDA. Tham dinh phuong phap cho két qua duong chuan tuyén tinh trong
khoang 1 - 100 pg/mL; RSD 1,39 - 2,85%; d6 thu héi 93 - 105% dat yéu cau ciia AOAC. Ung
dung phuong phéap phan tich 09 mau co ngot thu thap trén thi truong (bao gom co ngot kho, nguyén
liu duong co ngot) cho thdy thanh phan cac steviol glycosid khac nhau trong cac ddi tuong mau
khac nhau trong d6 ham luong chiém ty 1¢ 16n 14 steviosid va rebaudiosid A.

Tir khoa: HPLC, steviol glycosid, co ngot.
1. PAT VAN DE

Trong nhiing ndm gan day, tiéu duong 1a can bénh nguy hlem va ¢6 tinh toan cau, mang dén
cac tac hai va hé luy to 16n d6i voi xa hoi. Do do, cac nha san xuat da sir dung chét phu gia tao ngot
nhung khéng sinh nang luong thay thé cho duong nhu: saccharin, cyclamat, sucralose,
acefulfam K va pho bién nhat 13 aspartam [7]. Cac hop chit tao ngot tong hop nay ¢6 uu diém 1a do
ngot cao, pho bién, chi phi thap, tuy nhién, da c6 nhig bao cao vé€ murc do khong an toan va tac
dung phu ctia chat tao ngot tong hop khi dugce st dung. Trudc tinh hinh d6, cc chat tao ngot tw nhién
duoc tim kiém dé thay thé, trong d6 cay co ngot c6 nhiéu uu thé va dang duoc quan tim chu ¥ nht.

Nhom steviol glycosid 1a nhém hop chat ngot ty nhién thu duoc tir loai ¢6 ngot, ¢6 tic dung
tao ngot gip 75 - 300 lan so voi duong kinh. Day la loai chat tao ngot khong sinh ning luong,
dugc str dung trong diéu tri bénh tiéu dudng, ha duong huyét, béo phi, sau ring, ting huyet ap,
khang vi khuan khang nam, khang virus, khang viém. Nhimg loi ich to 16n d6 da thuc day nhu
cAu san xuat va tiéu thu cac chat tao ngot tw nhién nay ngay cang tang cao. Cac hop chét steviol
glycosid dugc sir dung trong cc san pham banh, keo, nudc giai khat, san pham ding cho ngudi
an kiéng, nguoi han ché tiéu thu chat duong. Uy ban Chuyén gia Quéc té vé Phu gia Thuc pham
(JECFA) dua ra muc tiéu thu tdi da chip nhan hang ngay cia cac hop chit nay 1a 4 mg/kg thé
trong/ngay.

De kiém soat ham lugng steviol glycosid trong nguyén liéu va san pham, can thiét phai
phat trién cac phuong phap phan tich. Trén the gio1 dd c6 mot ) nghién ctru dugc cong bd vé
phuong phap xac dinh steviol glycosid bao gom: sic ky long kh01 phd [5, 6], sic ky l6ng hi¢u
nang cao két hop detector UV-Vis, PDA [1,2,3.4,7]. K§ thuat sic ky 16ng hiéu nang cao két hop
detector PDA ¢6 uvu diém 1a phan tich nhanh, d§ nhay, d¢ chinh xac cao va pho bién tai cac
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phong thi nghiém. Muc ti€u cta nghién ctru 1a xay dung phuong phép xac dinh mot s steviol
glycosid trén HPLC-PDA va ap dung quy trinh dé phan tich mot mau nguyén lidu co ngot va
nguyén li¢u dudng co ngot.

2. HOA CHAT VA THIET BI

Chét chuan, hoa chat: Cac chat chuan sir dung trong nghién ctru: rebaudiosid A (Reb A) tir
Sigma Aldrich; rebaudiosid B (Reb B), rebaudiosid C (Reb C), steviosid (Stev), steviolbiosid
(Stev B), rubusosid (Rubu) va dulcosid A (Dul A) tir TRC - Canada, cac hoa chat: acetonitril,
methanol, NaH,PO, ctia Merck. Tt ca cac hoa chat dung trong nudc cat hai lan déu thudc loai
tinh khiét phan tich. Cac chat chuan dugc pha trong methanol.

Thiét bi: Nghién ctru st dung hé thng sic ky 16ng hiéu ning cao ctia Shimadzu bao gdm:
Bom cao 4p LC 20AD, bo tiém mau tu dong SIL 20AHT, budng 6n dinh nhiét do cot CTO
10ASvp, detector mang diod PDA - M20A, c6t sic ky C18 (250 mm x 4,6 mm x 5 pm).

Pbi trong mau gém céc loai thuc pham: than 1a bot ¢o ngot kho, nguyén lidu dudng co
ngot. Cac mau duoc ldy ngau nhién trén dia ban Ha Noi tir thang 4 dén thang 8 nim 2018.

3. KET QUA VA BAN LUAN

Trén co sé tham khao tai liéu [3,4,7] va tinh chat ctia nhém steviol glycosid, cac yéu tb anh
huong dén hiéu qua tach va xur ly mau dugc khao sat trong nghién ciru nay gom: diéu kién phan
tich sac ky (ndng d6 va pH ctia dém), diéu kién xtr Iy mau (dung moi chlet thoi gian chiét va lam
sach mau qua cot chlet pha ran) Cac dleu kién duoc tham khao va giit ¢ dinh trong cac khao sat
diéu kién sic ky gom: cot sic ky C18, toc do dong 1mL/phut, detector PDA budc song phat hién
210 nm, thé tich tiém 20 mL pha dong kénh A: dém phosphat - Kénh B: acetonitril (68:32, v/v).

Sau khi khao sat thu duoc cac diéu kién t6i uu, phuong phap duoc danh gia va ap dung dé
phan tich mot s6 mau nguyén li€u cd ngot trén dia ban Ha Noi.

3.1. Khio sat diéu kién sic ky
3.1.1 Khdo sdt nong dé pha dong

Pha dong 1a yéu t6 quyét dinh dén hiéu qua tach sic ky. Nhin chung, pha dong c6 thé anh
huodng dén: d6 chon loc cua hé pha, thoi gian luu gitt cta chét tan, hiéu luc cua cot tach (dai
luong Ni¢), d6 phén giai cua cac chat, do rong cua pic sac ky...

Qua tham khao tai liéu [4,7] va phuong phap hién tai cua phong thi nghiém Vién Kiém
nghiém an toan v¢ sinh thuc pham qudc gia, dém phosphat cho hiéu qua tach steviol glycosid
1a tot nhét. Tién hanh khao sat anh hudng ctia dém phosphat NaH,PO,4 ¢ cac noéng do 5 mM,
10 mM, 20 mM, 50 mM va cac diéu kién khéc giit ¢6 dinh nhu ¢ muc 3. Két qua duoc thé hién

6 hinh 1, 2, 3.
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Hinh 1. Sic ky d6 07 steviol glycosid nong do 25 ug/mL sir dung pha déng NaH PO, 5 mM
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Hinh 2. Sac ky do 07 steviol glycosid nong do 25 ug/mL su dung pha dong NaH,PO 4 10 mM
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Hinh 3. Sic ky do 07 steviol glycosid nong dé 25 ug/mL sir dung pha dong NaH »PO, 50 mM
Két qua phén tich cho thdy: Vi cot C18, khi st dung pha dong la NaH,PO4 5 mM cho két
qua duong nén khong t6t, anh huong boi nen cao. Khi str dung pha dong la NaH,PO4 50 mM
cho pic rat nhon, cin dbi nhung néng d6 mudi cao dan dén anh huong dén cot, 1am bién tinh va
giam tudi tho cua cot phan tich, co thé gy ap suat cao cho hé théng bom do ham luong dém
phosphat qua cao. Trong nghién ciru nay, pha dong NaH,PO4 10 mM duoc lya chon do d6 rong
chén pic nho, tin hiéu chat phén tich tot, tin hiéu nhiéu duong nén thap, thoi gian phén tich ngan,
tiet kiém thoi gian phan tich va dung moi.
3.1.2. Khao sat pH cua pha dong
Trén co s¢ tham khdo tai liéu [7] va tinh chat cf;a nhom steviol glycosid, pha dong pH thap
thuong dugc s dung dé dat dugc hiéu qua tach tot. Do do, trong nghién ctru nay, pha dong
NaH,PO, dugc khao sat véi cac pH 1a 2,4; 2,6; 2,8; 3,0 (dleu chinh bang acid orthor phosphoric
85%). Cac diéu kién khac dugc giir ¢d dinh nhu muc 3. Két qua duge néu trong bang 1.

Bing 1. Két qua khdo sdt anh huong ciia pH dén thoi gian heu ciia nhém chat steviol glycosid

PH
, 2,4 2,6 2,8 3,0
Chat phin tich
Stev 7,54 7,26 7,21 7,34
Reb A 7,71 7,91 7,65 7,72
Reb C 10,53 10,06 10,12 10,21
Dul A 11,37 10,90 10,86 11,04
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Rubu 15,35 14,87 14,96 14,96
Reb B 23,03 21,98 22,09 22,19
Stev B 24,49 23,53 23,50 23,68

D& dang nhén thiy, hai hop chét chinh ctia nhom steviosid va rebaudiosid A kho tach ra
khoi nhau do c6 tinh chit 1y hoa twong tw nhau. Khi thay d6i pH cua pha dong tir 2,4 - 3,0, két
qua & pH = 2,6 cho hiéu qua tach tét hon ca. Do d6, pH = 2,6 duogc lua chon la diéu kién pH téi
uu dé tach cac chét steviol glycosid.

Nhu vay, dleu kién t6i wu xac dinh steviol glucosid bang phuong phap sic ky 16ng hiéu
nang cao bao gom: Cot C18, detector PDA quét phd trong khoang 190 - 800 nm; dinh lugng tai:
210 nm; tdc do dong 1,0 mL/phut; thé tich bom mau: 20 pm; pha dong: kénh A: NaH,PO,
10 mM, pH = 2,6 - kénh B: acetonitril (68:32, v/v).

3.2. Khio sat quy trinh xir Iy miu

Céc chit steviol glycosid trong phén tir c6 cdu trac aglycol lién két v6i gbe dudng co thé
hoa tan trong cac dung méi phan cyc. Vé tinh tan, mot s6 hop chat lai tan tot trong cac dung
moi nhu ethanol, methanol hon tan trong nudc. Do do, cac dung méi dugc lwa chon dé khao sat
chiét mau trong nghién ctru gdm ethanol, nudc, hdn hop nude - methanol (5:5, v/v), acetonitril
(ACN) va methanol. Khao sat cho thay két qua t6t nhat khi str dung methanol ddi véi tat ca cac
steviol glycosid. Mot sb hop chat nhu Stev, Reb B va Stev B ¢6 hiéu suat thap khi ty 1& nudc
cao, tang khi ty 16 methanol ting do kha ning hoa tan trong methanol tot hon. Két qua thé hién
trong bang 2.

Bing 2. Két qua khdo sdt anh hieong ciia dung méi chiét
dén ham lwong ciia nhém chat steviol glycosid

Dung moi RebA Stev RebC DulA Rubu RebB StevB
chiét (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
Methanol 12,077 | 46,678 3,538 0,803 0,702 0,694 0,423
Methanol 50% | 11,790 | 44,601 3,534 0,760 0,643 0,590 0,400
ACN 0,309 0,287 0,040 0,266 0.607 0,040 0,050
Hz0 12,242 | 42,057 3,250 0,685 0,432 0,546 0,577
Ethanol 4,852 2,375 1,499 0,125 0,837 0,265 0,465

Sau khi t6i wu dung méi chiét, thoi gian chiét ciing dugc khao sat & 15, 30, 60, 90 phut. Két
qua cho thay, ham luong chat thu duoc ting khi thoi gian chiét ting. Tl sau 60 phut, khong co
su khac nhau nhiéu vé ham luong steviol glycosid thu duoc. Do dé, thoi gian chiét 60 phit duoc
lua chon cho cac khao sat tiép theo.

Dé lam sach va lam giau mau phén tich, k¥ thuat chiét pha rin dugc lua chon. Két qua khao
sat trén cot SPE C18 - Supelco (500 mg, 3 mL), va cot Oasis HLB (60 mg, 3 mL) cho thdy hiéu
nang cua cot Oasis HLB cao hon, hiéu suat thu hdi dat 92,6 - 100,0% so v6i ¢t C18 - Sulpeco chi
tir 50,0 - 95,1%. Do d0, cot dugce lua chon 1a Oasis HLB dé lam sach mau trong nghién ctru nay.

Quy trinh xtr Iy mau sau khi da duoc t6i wvu: Can mau di dong nhét tir 0,1 - 1g vao éng ly tim
50 mL. Thém 30 mL methanol. Lic vortex 1 phit. Rung siéu 4m ¢ trong 60 phat. Ly tam 5000
vong/phit. Chuyén dich chiét vao binh dinh mirc 50 mL. Chiét lip lan hai véi 15 mL methanol,
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gop dich chiét va dinh mirc dén vach, loc qua gidy loc bang xanh. Ly 1 mL dich loc, pha lodng
v6i 2 mL nude cat va nap vao cot §PE Oas:is HLB (60 mg, 3 mL). Cdt dugc hoat hoa trudc voi
3 mL methanol, 3 mL H,O. Nap mau véi toc 4o 2 mL/phut, rira tap v6i 3 mL H,O, 3 mL MeOH
: HyO (4:6). Rura gidi v6i 3 mL MeOH : H,O (7:3). Phan tich trén hé HPLC véi detector PDA.
3.3. ThAm dinh phwong phap

‘Do dac hiu cua phuong phap duoc danh gia thong qua viéc phan tich mAu trang, meilu
chuan va mau thém chuan. Keét qua chi ra mau trang khong cho tin hiéu chat phan tich, mau
chuan va mau thém chuén cho tin hiéu chat phan tich tai cung thoi gian luu cho thay phuong
phép c6 do dac hicu tot. Két qua dugce thé hién ¢ hinh 5 va hinh 6.

mAU
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Hinh 6. Sic ky @6 mau thém chudn 07 steviol glycosid
Trén co s¢ diéu kién t6i vu thu duoc, dudng chuan phan tich 07 hop chat steviol glycosid
duoc xay dung trong khoang ndong do 1 - 100 pg/mL. Két qua phuong trinh dudng chuan, hé sd
tuong quan, gidi han phat hién (MDL) va giéi han dinh luong (MQL), d¢ 1ap lai (RSD) va do
thu hoi (R) cua cac chét phan tich dugc trinh bay trong Bang 3.

T T
25 250 min

Bing 3. Két qua danh gid phwong phdp phdn tich

Tén chét ; ZZZZi ;’;Z”: HZ;Z :;‘;’ng (”Zl/’lfg) (i‘; %g) RSD (%) R (%)
Stev y =5983,8x - 2049,7 1,0000 12,5 412 | 1,39-1,74| 97-103
RebA |y =2580.2x - 11952 0,9999 25,0 82,5 | 248-2,66| 97-103
Reb C |y =4930x - 1683,8 1,0000 12,5 412 | 1,73-1,77| 96-99
DulA |y =5128,7x - 1085,5 0,9998 12,5 412 | 2,25-2,85| 95-104
Rubu |y =5049.4x - 169,67 1,0000 12,5 412 | 2,75-3,32| 96-105
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. Phwong trinh He¢ s0 twong MDL MQL
Tén cha 2 RSD (% R (¥
en chat dwong chudn quan R’ (mg/kg) | (mg/kg) 5D (%) %)
Reb B y =4203,3x - 1229,8 1,0000 12,5 41,2 2,37-3,101 95-103
Stev B y =3888,4x + 315,66 0,9999 12,5 41,2 1,14-2,37| 93-103

Hé sb twong quan ‘tuyén tinh Rz > (0,99 dbi véi tit ca cac chét phan tich duoc qh,ra chon, d(:)
lap lai va do thu hoi déu dat yéu cau theo AQAC. Phlg:O’ng phap hoan toan co6 thé ap dung dé
phan tich ham lugng steviol glycosid trong mau thuc te.

3.4. Phan tich ham luong cac steviol glycosid trong mdt s6 mau thue té
’ Tién hanh xac dinh he‘}m luong cac chét steviol glycosid trén 09 mau nguyén liéu cé ngot.
Két qua phan tich duoc thé hién trong bang 4.
Bing 4. Két qua phan tich mdu thuc té

STT Tén méu Stev Reb A Reb C Dul A Rubu Reb B Stev B
(mg/g) | (mg/g) | (mg/g) | (mg/g) | (mg/g) | (mg/g) | (mg/g)
1 Nguyeén li¢u 361 405 133 1,64 1,55 . 2,23
Stevia 1
Nguyén liéu
2 . 732 232 30,4 2,84 3,93 4,82 1,25
Stevia 2
3 La cé ngot 1 31,9 11,5 3,32 0,04 - - -
4 Ld co ngot 2 54,9 8,52 2,14 0,15 - - -
5 La co ngot 3 35,5 9,25 1,28 0,05 - - -
6 La co ngot 4 25,5 6,25 0,25 - - 0,04 -
7 Bot co ngot 1 61,5 3,85 3,56 1,85 - - -
8 Bot co ngot 2 54,1 3,35 1,89 0,75 0,04 - -
9 Canh co ngot 1,21 0,18 0,28 - - - -

(-): dwdi ngudng phdt hién ciia phwong phdp (gid tri MDL ciia moi chat theo bing 3)

Ham luong cac steviol glycosid rat khac nhau trong cac mau khac nhau, c¢6 thé do diéu kién
canh tac va mua vu thu hoach. Ham lugng tong cac steviol glycosid 1a 32 0 - 65,7 mg/g trong
mau 14 ¢ ngot, 60,1 - 70 8 mg/g trong cic mau bot cé ngot, véi cac mau nguyen liéu stevia
ham luong dat ngudng gan 100%. Ham luong cao nhat tap trung vao h0’p chat steviosid va
rebaudiosid A, két qua nay phu hop vdi cac nghién ctru trude d6 vé thanh phan cia nhom steviol
glycosid trong cay co6 ngot [1,2,3].
4. KET LUAN

Nghién ctru d thanh cong trong viéc xac dinh dong thdi 07 steviol glycosid bang phuong
phap sac ky long hi¢u nang cao va ap dung quy trinh phan tich t6i vu dé xac dinh ham luong
steviol glycosid trong mot sé mau nguyén liéu co ngot va nguyén lidu duong co ngot. Quy trinh
phan tich nhanh, don gian, phuong phap dam bao d6 nhay va d6 chinh xac dé xac dinh ham
lwong 07 steviol glycosid trong mau véi ham luong & cac dai ndng do khac nhau.
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Summary
SIMULTANEOUS DETERMINATION OF STEVIOL GLYCOSIDES IN STEVIA
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

Luu Thi Huyen Trang" 2, Doan Thi Thanh Huong?, Vu Thi Trang!
Tran Cao Son', Nguyen Thi Anh Huong?, Nguyen Thi Minh Loi*

National Institute for Food Control
2VNU University of Science - Vietnam National University, Hanoi
SQuang Binh University

A method for determination of steviol glucosides in stevia using high performance liquid
chromatography was developed and validated. The compounds were extracted from the
matrices with methanol for 60 minutes, cleaned by Oasis HLB column and then determined
by HPLC using C18 column (250 mm x 4.6 mm x 5 pm) and PDA detector. The calibration
curves were linear in range of 1 to 100 pg/mL; the RSD was of 1.39 - 2.85%; and the recovery
was of 93 - 105%. The method was applied to analyze 09 stevia samples collected from
markets in Hanoi (including dry stevia rebaudiana, stevia powder). The results showed that
composition of steviol glycosides differs from sample to sample. Besides, stevioside and
rebaudioside A are the most abundant steviol glycosides in the samples.

Keywords: HPLC, steviol glycosides, stevia.
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