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TOM TAT

Dit vin dé: Vitamin B dong vai tré quan trong trong si Vdn dong, tang truong va phét trién
binh thwong cia con nguoi. Ngay nay, trén thj triong cd nhiéu san pham gitp bé sung vitamin nhu
cac thuc pham cong thirc sira, bot dinh dudng... Trong dé, sira cong thirc la thize an bé sung quan
trong cho tré nho. Muc tiéu nghién ciru: Nghién ciu quy trinh chiét xudt vitamin nhém B trong
mdu sita bot cong thirc. Déi twong va phwong phdp nghién ciru: Céc vitamin nhom B (B2, Bs, Bs,
Bo) trong nén mau sia bt cong thize duroc t0i wu héa quy trinh chiét xudt va dinh lwong bang
phirong phdap HPLC/PDA. Két qud: Quy trinh chiét t6i wu ding 4mL dung méi trichloroacetic acid
(TCA) ¢ néng dg 3%, chiét sieu am trong 25 pht va tia protein lap lai 2 lan. Két ludgn: Phiong
phap chiét xudt don gian, hiéu qud, 1ap lai va dé thu hoi cao, phii hop véi quy mé phong thi nghiém
nham phuc vu cho nghién cizu dinh heong céc vitamin nhém B (Bz, Bs, Bs, Bo).

Tir khoa: Vitamin B, sita bot cong thuec, chiét xuat.

ABSTRACT

OPTIMIZATION OF EXTRACTION By, B3, Bs, Bs VITAMINS
IN FORMULA MILK POWDER
Nguyen Thi Ngoc Van®, Duong Tuyet Ngan, Lam Vi Trang,
Nguyen Ngoc Nguyen Trang, Pham Tuan Thanh, Ha Phi Long,
Le Thi Nhan Duyen, Nguyen Thi Dang, Do Trung Hien
Can Tho University of Medicine and Pharmacy
Background: Vitamin B plays an important role in human growth and development.
Nowadays, many products help supplement vitamins such as milk formula foods, and nutritional
powders on the market. Among them, formula milk powder is an important supplementary food for
young children. Objective: Optimization of extraction B vitamins from formula milk powder
samples. Materials and methods: B vitamins (B2, Bs, Bs, Bo) in the formula milk powder sample
were optimized for extraction and quantification using the HPLC/PDA method. Results: The optimal
extraction process used 4mL of trichloroacetic acid (TCA) solvent at a concentration of 3%,
ultrasonic extraction for 25 minutes, and protein precipitation repeated twice. Conclusion: The
extraction method is simple, effective, repeatable and high recovery, suitable for laboratory scale
to serve quantitative research on B vitamins (B:, Bs, Bs, Bo).
Keywords: B vitamins, formula milk powder, extraction

I. PAT VAN BE

Vitamin B dong vai tr0 quan trong trong sy van dong, téng truéng va phat trién binh
thudng caa con ngudi. Mic du, dugc tim thiy trong kha nhiéu cac loai thyc phiam nhung
tinh trang thiéu vitamin nhom B dic biét 12 ¢ tré em hién nay van dang ting va tro thanh
mot van dé dang lo ngai. Rat nhiéu trudng hop do bénh ly hoic ché d6 dinh dudng kém dan
t6i thiéu viatmin B, gay ra anh huong xau cho suc khoe. Ngay nay, trén thi truong ¢ nhiéu
san pham gidp bd sung vitamin nhu cac thuc pham cdng thic sita, bot dinh dudng... hoic
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thudc dudi dang vién vitamin B don hay hdn hop cac vitamin. Trong do, sita cong thuc 13
thirc &n bo sung quan trong cho tré nho. Hién nay Bo Y Té da ban hanh cac Quy chuén ky
thuat qudc gia dbi voi cac san pham dinh dudng cong thirc [1], [2], [3] quy dinh ham luong
cling nhu phuong phéap phan tich cac cht dinh dudng, bao gom cac vitamin nhom B. Viéc
xéac dinh chinh x4c ham lugng cac vitamin dugc bd sung c6 ¥ nghia trong van dé dam bao
quyén lgi va sirc khoe cua ngudi tiéu ding.

Do d6, viéc dinh lugng mot cach chinh xac cac vitamin B trong thuc pham dic biét
|4 sita dang trd nén cap thiét dé xac dinh méi trong quan giira tac dong cia néd ddi véi sic
khoe tré em noi riéng va con ngudi ndi chung. Do d6, nghién ctru dugc thyc hién nham muc
dich xay dung phuong phap chiét xuat don gian, hiéu qua, 13p lai va cd thoi gian chiét ngan,
d6 thu hdi cao, pht hop véi quy md phong thi nghiém nham phuc vu cho nghién ctru dinh
lugng cac vitamin nhém B (B2, Bs, Bs, Bo) ¢ trong nén mau sira bot cong thic.

IL. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Hoa chat, chat chuan

Methanol, acid orthophosphoric (HPLC) tir Merk (Puc). Trichloroacetic acid (Trung
Qudc). Chuan riboflavin (Vitamin Bz) ham lugng 98,6%, chuan Nicotinamid (Vitamin Ba)
ham lugng 99,9%, chuan Pyridoxin hydroclorid (Vitamin Be) ham lwong 99,8%, chuan Acid
folic (Vitamin Bg) ham lugng 91,8% cua Vién Kiém nghiém thudc Trung Uong.

2.2. Thiét bj

Hé théng sic ky long May HPLC SHIDMADZU LC-20AD (Shimadzu, Nhat), cot
Phenomenex Cis (250mmx 4,6mm, 5m), c&n phan tich 4 s6, 5 s Mettler Toledo (Mettler
Toledo, My), bé siéu &m Elma Ultrasonic (Elma, Ptc), may ly tim EBA 200 (Hettich, Dirc)
va céc thiét bi khac.

2.3. Phuwong phap nghién ciu

Xay deeng quy trinh chiét téi wu

Dua trén diéu kién xu ly mau caa cac nghién cau bai Joon Hyuk Suh ciing céng sw
[4] va cuia Soledad Albala-Hurtado ciing céng si [5] da duoc cong bd va do tan cia cac chat
phan tich, dung méi duoc lya chon dé khao sat 1 acid trichloroacetic (TCA).

Tién hanh téi wu 4 yéu t6 v6i 5 muc khac nhau mai yéu té: Thé tich dung méi TCA
(3 ml; 3,5ml; 4 ml; 4,5 ml va 5 ml); Nong d6 dung méi TCA (1%, 2%, 3%, 4% va 5%),
thoi gian chiét siéu am (5 phat, 10 pht, 15 phat, 20 phat, 25 phat), sé lan chiét (1, 2, 3, 4
lan). Khi tién hanh khao sat ting yéu t6 anh hudng thi diéu kién chiét cho nhitng yéu t6 con
lai duoc ¢b dinh. Luong sira bot duoc st dung 12 1g.

Panh gia két qua: Dya trén tong dién tich dinh cua cac pic cac vitamin nhém B (By,
Bs, Be, Bo)trén sic ky do bang phuong phap HPLC/PDA dé chon diéu kién chiét tdi wu.

Phwong phdp dinh lweng vitamin nhém B trong nén mdu sika bét bang
HPLC/PDA

Can chinh xéc khoang 1g sira bot, cho vao ong ly tam. Pha lodng trong khoang 3 ml
nuée 4m 40°C. Sur dung Ax mL dung méi TCA & nong do Bx, sau d6 vortex trong 1 phut
va ly tam 5 phat ¢ tbc do 5000 vong sau mdi lan taa. Gan lay 16p trong phia trén va tiép tuc
taa Cx lan. Gop I6p trong phia trén cua tat ca cac 1an tua lai, cho vao binh dinh mac 10 mL,
dién du bang dém phosphate. Loc qua mang loc 0,45 um truge khi tién hanh sic ky. Diéu
kién sic ky cu thé dugc trinh bay & bang 1.
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Bang 1. Piéu kién sic ky

Cot sic ky Luna Cis (5 pm 4,6x 250 mm) Phenomenex
Pha dong B Methanol
Pha dong D bém NaH,PO,
Chuong trinh gradient Thoi gian (phiit) Pha dong B (%) Pha déng D (%)
0,01 10 90
7,00 10 90
7,01 40 60
15,00 40 60
15,01 10 90
20,00 10 90
Toc d6 dong 1 mL/phut
Thé tich tiém 20 pL
Nhiét d§ cot 30°C
Budc song phat hién 270 nm v6i niacin va riboflavin va 290 nm véi acid folic va pyridoxin
Dau do PDA

I1l. KET QUA NGHIEN CUU
Khado sdt thé tich dung méi chiét

Thé tich dung méi TCA
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Hinh 1. D6 thi biéu dién két qua tong dién tich dinh ctia khao sat thé tich dung moi chiét
Nhén xét: Qua két qua cho thay khi ting dan thé tich dung mdi chiét, tong dién tich
dinh cua 4 vitamin B tang dan dén béo hoa tai thé tich TCA 4ml sau d6 giam déan ¢ thé tich
4,5 ml va 5 ml. Do d6 chon thé tich 4 ml d€ ti€p tuc khao sat y€u to tiép theo.
Bang 2. Hiéu suat chiét khao sat thé tich dung méi chiét

Thé tich dung moi Hiéu suét chiét (%)
Chat phan tich 3ml 35ml 4ml 4,5 ml 5ml
Vitamin Bs 89,66 105,28 | 102,82 95,82 78,69
Vitamin B, 117,84 | 10164 | 103,75 | 106,82 | 10593
Vitamin Bs 82,97 97,05 98,69 87,73 84,99
Vitamin By 77,99 84,79 88,92 81,18 70,95

Nhan xét: Tién hanh khao sat ty 1¢ dung moi chiét TCA & 5 thé tich khac nhau 3 ml;
3,5 ml; 4 ml; 4,5 ml va 5 ml két qua cho thiy cac vitamin nhém B déu c6 hiéu suit chiét
trong khoang tir 70% - 120%. O thé tich dung méi chiét TCA 1a 4 ml cho thdy hiéu suat
chiét nam trong khoang tir 88% - 104% va co tong dién tich dinh 4 chat phan tich cao nhét.
Vi vay chon thé tich dung méi TCA 1a 4 ml dé tién hanh khao sat tiép theo.
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Khdo sat nong dé TCA
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Hinh 2. D6 thi biéu dién két qua tong dién tich dinh ctia khao sat nong d6 TCA (%)

Nhén xét: Qua két qua cho thdy khi ting d?}n thé tich dung méi chiét, tong dién tich
dinh cua 4 vitamin B tang dan dén béo hoa tai thé tich TCA 4 mL sau d6 giam dén ¢ thé
tich 4,5 mL va 5 mL. Do d6 chon thé tich 4 ml dé ti€p tuc khao sat yéu to tiép theo.

Bang 3. Hiéu suat chiét khao sat nong do TCA (%)

Nong do TCA Hiéu sut chiét (%)
Chat phén tich 1% 2% 3% 4% 5%
Vitamin Bs 98,29 98,34 100,38 84,51 78,59
Vitamin B, 120,90 | 119,33 | 105,01 | 123533 | 131,98
Vitamin Be 92,49 85,33 94,98 90,54 94,60
Vitamin By 87,49 70,24 84,75 65,58 67,10

Nhan xét: Tién hanh khao sat ty 1¢ né)ng do TCA 05 néng do khac nhau 1%, 2%,
3%, 4% va 5%. Két qua cho thay céac vitamin nhom B deu c6 hi€u suat chiét trong khoang
tlr 65% - 125%. O nong d6 TCA 3%, cho thay hiéu suat chiét nam trong khoang tir 84% -
105% va c6 tong dién tich dinh 4 chat phan tich cao nhat. Vi vay chon nong d¢ dung moi
TCA 1a 3% d¢é tién hanh khéo sat tiép theo.
Khdo sdt thoi gian chiét siéu am
Thoi gian si€u am (phut)
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Hinh 3. Do thi biéu dién két qua téng dién tich dinh ctia khao sat thoi gian chiét siéu am
Nhén xét: Qua két qua cho thay khi tang dan thoi gian chiét siéu am, dién tich dinh

ctua 4 vitamin B dao dong nhung dat cao nhat o thoi gian chlet siéu am la 25 phut. Do do6
chon thoi gian chiét siéu am 25 phut dé tiép tuc khao sat yéu t6 tiép theo.
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Bang 4. Hiéu suét chiét khao sat thoi gian chiét siéu am

Thoi gian chiét Hiéu suét chiét (%)
Chét phan tich 5 pht 10 phat | 15phat | 20phat | 25 phat
Vitamin Bs 87,78 87,44 86,31 87,34 97,85
Vitamin B 72,14 78,52 74,60 72,81 93,73
Vitamin Be 72,77 78,15 70,87 71,74 81,17
Vitamin Bg 88,10 87,36 86,01 80,35 95,10

Nhan xét: Tién hanh khdo sat & thoi gian siéu am khéc 5 phat, 10 phat, 15 phat, 20
phut va 25 phut. K&t qua cho thay cac vitamin nhom B déu ¢6 hi¢u suat chiét trong khoang
tir 80% - 95%. O thoi gian chiét siéu 4m 1a 25 phit, cho thay hiéu suét chiét nam trong
khoang tir 81% - 95% va c6 tong dién tich dinh 4 chat phan tich cao nhat. Vi vay chon thoi
gian chict siéu am 1a 25 phut dé tién hanh khao sat tiép theo.

Khdo sdt s6 lan chiét
Bang 5. Hiéu suat chiét khao sat s6 1an chiét

S lan chiét Hiéu suat chiét (%)
Chét phan tich Lan 1 Lan 2 Lan 3 Lan 4
Vitamin B 96,22 3,78 0 0
Vitamin B, 85,58 13,19 0 0
Vitamin Be 89,98 8,23 0 0
Vitamin By 87,11 11,10 1,09 0

Nhan xét: Tién hanh khao sat s6 1an chiét tir 1 dén 4 1an. Két qua cho thdy sau khi
chiét 1an 2 hi€u suat chict > 99% nén chon chiét 1ap 2 1an dé chiét ki¢t chat phan tich ra khoi
nén mau stra.
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Hinh 1. Sic ky d6 ctia mau thir thém chuan véi quy trinh xir Iy mau duogc t6i wu hoa
IV. BAN LUAN

Quy trinh chiét xuat t6i uvu duoc lra chon: Can chinh xac khoang 1g sita bot, cho
vao 6ng ly tam. Pha lodng trong khoang 3 mL nudc 4m 40°C, St dung 4 mL dung mdi TCA
& ndng dd 3%, sau do6 vortex trong 1 phut. Chiét siéu am 25 phat va ly tm 5 phut ¢ téc do
5000 vong sau mdi lan taa. Gan lay 16p trong phia trén va tiép tuc taa 2 1an. Gop lép trong
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phia trén caa tit ca cac lan taa lai, cho vao binh dinh mic 10 mL, dién du bang dém
phosphate. Loc qua mang loc 0,45 um truéc khi tién hanh sic ky.

Sita duoc coi 1a ngudn thuc pham chinh cia con ngudi, ¢6 ham lugng dinh dudng
cao gia tri. Thuc té 1a ¢6 hon 100.000 loai phéan tir khac nhau da dugc xac dinh trong stra
khién cho viéc xu ly nén mau sira dic biét 1a sita cong thire tro nén khé phuc tap [6]. Nhin
chung cac nghién ctru trong nuéc va trén thé gidi véi cac loai sita khac nhau nhu sita lira,
Sira tuoi, sita me,... déu cho ra cic phuong phap xt Iy mau véi wu va nhuoc diém riéng
nhung nguyén tic chung la phai cho két taa protein cé trong nén mau céc loai sita. Phuong
phap két taa protein trong sita bang acid trichloroacetic (TCA) dwoc xuat phat tir Nhat Ban
v6i cac nghién ctu cua Evenson va cong su (1988) [6], Freed va cong sw (1982) [7],
Meyrand va céng su (1999) [8]. Phuong phap ding TCA két tia protein c6 wu diém 1a do
thu hdi cao.

So sanh véi nghién cau cua tac gia Lé Thi Cuc (2015) [9], nghién ctru nay da lua
chon quy trinh xtr Iy mau cua Soledad Albala-Hurtado [4] cing céng si dé thyuc hién. Sir
dung 1ml dung moi TCA 20% dé két taa protein trong mau, chon cach lic siéu 4m dé ting
hoa tan c&c vitamin va thoi gian siéu &m 1a 5 phat. Quy trinh xir ly mau nay c6 wu diém 1a
sir dung dung méi phu hop véi chat phan tich, thoi gian xir Iy mau nhanh, tuy nhién ding
véi lugng it dung mdi TCA dan dén co thé taa khong hét protein c6 trong mau. Quy trinh
c6 hd tro lic siéu am, dé c4c vitamin hoa tan nhanh, tiét kiém duoc thoi gian xa ly mau.

So sanh véi nghién cuu cua nhom tac gia Ren cling vei cong su (2015) [11], da dung
methanol 1am dung mdi xir Iy mau sira me, duoc tron trong 1 phat va ly tdm ¢ toc do 14.480
vong trong 10 phit & 4°C. Sau d6, phan két tia hoa véi nude tinh khiét va dugc chiét lan
nita v6i dietyl ete. Quy trinh xar Iy mau nay c¢6 wu diém 1 st dung methanol c6 hiéu suét
chiét ciia phuong phap cao va loai bd duge protein co trong cic vitamin nhém B, nhuoc
diém cuia quy trinh nay sir dung methanol va dietyl ete 1a dung moi doc hai.

V. KET LUAN

Quy trinh chiét tdi uvu dung 4mL dung méi TCA & ndng do 3%, chiét siéu am trong
25 phat va taa protein 1ap lai 2 lan. Phuong phép chiét xuat don gian, hiéu qua, 13p lai va do
thu hdi cao, phi hop véi quy md phong thi nghiém nham phuc vu cho nghién ciu dinh
luong céac vitamin nhém B (B2, Bs, Bs, Bo).
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