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XI-j\C DINH VITAMIN CTRONG SUP LG XANH VA NUGC CAM
BANG PHUGNG PHAP SAC KY LONG HIEU NANG CAO

DETERMINATION OF VITAMIN CIN BROCCOLI, ORANGE JUICE

BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY
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TOM TAT

Phuong phap phén tich ham lugng vitamin C (bao gom tdng axit L- ascorbic
va L-dehydroascorbic) trong siip lo xanh va nudc cam da dugc danh gia. St dung
ki thudt sac ky 16ng hiéu nang cao (HPLC) @€ phat hién axit ascorbic, cdc mau dugc
chiét xuat bang axit metaphotphoric 20g/L. Két qua cho thay, cac gid tri st dung
clia phuong phap dugc thuc hién trén cdc nén mau stip lo xanh, nudc cam lan lugt
la: d9 thu hoi dat 87,6 - 105,4%, 88,3 - 97,7%; gidi han phét hién cla phuang
phdp (MDL) dat 4,31mg/100g, 3,24mg/100g; d6 léch chudn tuong doi ctia do lap
[ai 7,72%, 3,98%. Viéc st dung ky thudt chiét vitamin C va dinh lugng bang HPLC
la phuong phép phan tich hoan toan phu hgp.

Tir khaa: Vitamin G, sdc ky Idng hiéu nding cao (HPLC), stip lo xanh, nuéc cam,
gidi han phdt hién cia phuong phdp (MDL).

ABSTRACT

An analysis method of vitamin C, including L-ascorbic and dehydroascorbic,
in broccoli and orange juice was investigated. The sample was extracted using
meta-phosphoric acid 20g/L, analyzed on a high-performance liquid
chromatography (HPLC) system, and performed by AOAC techniques. The limit of
detection (LOD) was determined at 4.31mg/100g with broccoli and 3.24mg/100g
with orange juice. The efficiency of recovery was found at 87.6 - 105.4% with
broccoli, and at 88.3 - 97.7% with orange juice. Consequently, the vitamin C
extraction using meta-phosphoric acid and the detection by HPLC is a highly
stable, efficient method.

Keywords: Vitamin C, High Performance Liquid Chromatography (HPLC),
broccoli, orange juice, Method Detection Limit (MDL)
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1. MO PAU

Vitamin C la mot trong nhiing loai vitamin quan trong
nhat doi vai dinh duéng clia con ngudi, chiing dugc cung
cap bdi cac loai trai cay va thuc vat. Axit L-ascorbic la dang
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ton tai chinh ctia vitamin C. Axit L-ascorbic bi oxy héa thuan
nghich dé tao thanh axit L-dehydroascorbic. Qua trinh oxy
héa ti€p tuc tao ra axit diketogulonic (hinh 1) [1]. Axit L-
ascorbic la mot loai chat chéng oxy hoéa va la déng yéu té
can thiét cho qua trinh sinh téng hap collagen, chuyén hoa
carnitine, catecholamine, hap thu sat trong ché dé an uéng
va 0 vai tro trong viéc chéng lai stress [2].
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Hinh 1. Qué trinh oxi hda L-ascorbic

Nguon vitamin C cung cap cho con ngudi la tu trai cay
va rau qua, c6 thé ké dén nhu cam, quyt, sup Ig, 6i,... Viéc
xac dinh chinh xac ham lugng vitamin C la rat quan trong
va quan trong hon ca phai hiéu dugc méi quan hé clia ché
dd an udng vdi stic khde con ngudi. Cé nhiéu phuong phéap
xac dinh ham lugng vitamin C nhu phuong phéap chuan dé
[3], phuang phap do quang [4]. Tuy nhién, viéc st dung cac
phuaong phap nay khéng dénh gia dugc chinh xac sy hién
dién cla cac chat khac co trong trai cay, rau qua ciing cé
thé tham gia cac phan ing chuan d6 hodc su ton tai & dang
kht cia vitamin C. Dé€n nay, phuong phap dugc st dung c6
tinh chinh xac, d6 nhay, dé chon loc cao la sac ky long hiéu
nang cao. Cac nghién ctru chi ra rang viéc sir dung sac ky
I6ng pha dao thudng cho hiéu qué cao va phé bién nhat
trong phan tich vitamin C [5-7]. Viéc xt ly mau la budc quan
trong dau tién trong phan tich vitamin C bang HPLC. Cac
nghién ctu chi ra rang, viéc dung Axit meta photphoric la
thudc thir phé bién nhat, dm nhiém vai tro 13 chat chiét,
chat 6n dinh...[6-9].

Ky thuat chiét xuat vitamin C trong mau bang axit
metaphotphoric va s&r dung phuong phap HPLC dé dinh
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lugng vitamin C trong sup lo xanh, nuéc cam cung véi viéc
xac nhan cac gia tri sit dung bao gdém gidi han phat hién, giéi
han dinh lugng, d6 thu héi, d6 13p lai da dugc thuc hién
trong nghién ctu nay dua trén tiéu chuan EN 14130 : 2003.

2. THUC NGHIEM
2.1. Héa chat, thiét bi

Cac héa chat dugc dung trong nghién cdu: Axit L-
ascorbic (C¢HsOs) = 99,7%, Merck. Axit metaphosphoric
(H3POs)n, Merck. Trinatri phosphat (Na;P0O4.12H,0) > 98,0%,
Trung Quéc. Kali dihydro phosphat (KH,PO,) > 99,0%, Trung
Quéc. L- cystein  (CGsH,NO,S), Merck. N-cestyl-N,N,N-
trimethylamoni  bromua (CioH4,BrN) > 99,0%, Merck.
Metanol dung cho HPLC, (CH;OH) > 99,0%, Merck. Nuéc dé
ion tai phong thi nghiém Khoa Céng nghé Héa - Truong Dai
hoc Céng nghiép Ha Noi.

Dung dich chudn géc axit ascorbic, 1000mg/L: Hda tan
100mg axit ascorbic trong 100ml dung dich axit
metaphosphoric 20g/L, dung dich chudn st dung trong
ngay.

Pha dong dung cho HPLC: Hoa tan 13,69 kali dihydro
phosphat trong 900ml nudc dé ion. Loc qua bé loc c& 16
0,45um (dung dich A). Hoa tan 1,82g N-cetyl-N,N,N-
trimethylamoni bromua trong 100ml metanol. Tron ky roi
loc qua bo loc ¢& 16 0,45um dugc dung dich B. Tron 900ml
dung dich A vé&i 100ml dung dich B dugc dung dich pha
dong.

Mdy pH SevenCompact S220 hang Mettler, Thuy Si. Hé
thong HPLC 1260 - Agilent Technologies, My tai Khoa Céng
nghé Hoéa, Trudng Pai hoc Cong nghiép Ha Néi.

2.2. Xt ly mau

Mau dugc sup lg xanh dugc rira sach, dé rao nudc, thai
nho, tron déu. Nudc cam dugc vat tir cam qua. Can moét
lugng mau thich hgp, chinh xac dén ti 2 dén 10g mau thu
cho truc ti€p vao trong c6c c6 mo 50ml co chira 30ml axit
metaphosphoric 20g/L. Déng héa réi chuyén vao binh dinh
muic 50ml. Lac déu trong thai gian 15 phut va loc, thu dugc
dich chiét mau.

Cho ngay 25ml dung dich mau chiét vao c6c c6 mé 50ml.
Thém 10ml dung dich L-cystein. Khudy déu dung dich va
chinh pH dén khoang 7,0 va 7,2 bang cach thém dung dich
trinatri phosphat va khudy 5 phat. Sau dé giam pH dén
khoang tur 2,5 dén 2,8 bang cach thém dung dich axit
metaphosphoric 20g/L. Chuyén dung dich sang binh dinh
muc 50ml, trang rla dién cuc, que khudy tir va c6c c6 mé
bang nudc. Thém nudc dén vach. Loc mau qua bd loc mang,
st dung dich loc nay dé phan tich sac ky.

2.3. Xac nhan cac gia tri s&t dung ctia phuong phap
2.3.1. Khodng tuyén tinh

Chuén bi 6 néng d6 chuan khac nhau tur 3 dén 25mg/L.
Tién hanh chay mau trén hé théng HPLC dé xac dinh dién
tich peak cta chat phan tich. Xay dung méi quan hé phu
thudc gitra dién tich peak va néng dé cia chat phan tich.
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2.3.2. Gi6i han phdt hién (MDL), giéi han dinh luong
(LOQ) ctia phu'ong phdp

Chuén bj 7 mau nuéc cam va 7 mau sup lo, mau dugc xi
ly theo 2.2. Tién hanh phan tich trén may HPLC, tu dién tich
peak, tinh dugc ham lugng vitamin C ca 7 m3u. MDL va
LOQ dugc xac dinh theo cong thuc: MDL = 3xSD, LOQ =
10xSD. Trong d6 SD la dd léch chudn gia tri ham lugng
vitamin C clia 7 mau.

2.3.3. D6 chum

D6 chum cla phuong phap thé hién qua viéc danh gia
do 1ap lai va do tdi lap ndi bo thuc hién bai 2 thi nghiém vién
& 2 ngay khac nhau trén mau cam va sup Ig xanh véi 7 lan
phan tich. TU cac gia tri ham lugng vitamin C, tinh d6 Iéch
chuén tuong ddi dé cha d6 lap, do tailap.

2.3.4. Dé thu héi

Do thu héi dugc danh gid va thuc hién & 3 muic néng dé
thap, trung binh va cao (méi muc thuc hién ldp lai 7 1an). Xac
dinh % gilta ham luong axit ascorbic trong mau thém chudn
theo thuc nghiém va néng do chudn thém vao theo ly
thuyét.
2.4. Xit ly va danh gia sé liéu

St dung phan mém di kém theo thiét bi HPLC dé thu
dugc cac sac ky do, dién tich peak, thai gian luu. S& dung
phan mém Excel dé xay dung khoang tuyén tinh, tinh ti &
thu héi, d6 léch chudn. Két qué cac théng s6 tham dinh
phuong phdp dugc danh gid dua theo AOAC 2016. Ham
lugng vitamin C (X) trong mau dugc tinh bang mg/100g
theo céng thuc:

X= axV x f
10xm

Trong do:

a la ham lugng vitamin C tinh theo dudng chuén (mg/L);

V 1a thé tich dung dich cGia mau dinh muc sau khi chiét
(mL);

m la khéi lugng mau (g);

10 |3 hé s6 chuyén déi;

fla hé s6 pha loang.
3. KET QUA VA THAO LUAN
3.1. Céc diéu kién séc ky HPLC

Theo tai liéu tham khdo EN 14130 : 2003 [9] va qua khao
sat so b, ching t6i lua chon va tién hanh thuc hién HPLC &
cac diéu kién sau:

- Pha déng: Dung dich pha déng theo muc 2.1

- Cot: Eclipse XDB-C18, c& hat 5um, kich thuéc 150mm x
4,6 mm.

-Téc d6 dong: TmL/phut.

- Detector: UV-DAD, buéc séng 265nm.

- Thé tich bom mau: 20pL.

- Nhiét d6 cot: 25°C

Két qua sic ky d6 ctia mau chuadn, mau sup lo xanh va
mau cam qua dugc thé hién trén hinh 2.
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3.2. Dudng chuan dinh lugng axit ascorbic

Pudng chudn dugc biéu dién bang dé thi su phu thudc
dién tich peak vao néng dé axit L-ascorbic théng qua cac
mau chudn c6 néng d6 lan luct la: 3; 5; 10; 15; 20; 25mg/L.
Tu két qua trén hinh 3 cho thay, phuong trinh héi quy la: y =
45,925x - 36,753 vGi hé s6 tuang quan tuyén tinh R2=0,9996.

Trong dé:y la dién tich peak, x la ndng d6 axit L-ascorbic.

VGi hé sé tuong quan tuyén tinh 0,995 < R2=10,9996 < 1,
cho thdy dudng chudn da xay dung dat doé tuyén tinh cao
trong khodng néng dé ti 3 - 25mg/L, hoan toan c6 thé s
dung dé xac dinh ham lugng vitamin C.
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400.00

200.00

0.00
0.00

5.00
Néng dé axit L- ascorbic (mg/L)

10.00 15.00 20.00 25.00 30.00

Hinh 3. Dudng chuan dinh lugng vitamin
3.3. Gigi han phat hién (MDL) va gigi han dinh luong
(LOQ)

Phan tich 7 mau thuc stp lo xanh va nuéc cam bang
phuong phap HPLC, két qua xac dinh MDL, LOQ dugc trinh
bay trong bang 1. Gia tri MDL, LOQ trén nén mau stp I6 xanh
dat 4,31mg/100g va 14,4mg/100g, d6i vGi nuéc cam cac gia
tri nay dat 3,24mg/100g va 10,8mg/100g. Dong thai, gia tri
MDL cing dugc danh gia thong qua d6 nhiéu nén (S/N) véi
két qua thu dugc trén nén mau sup lo xanh la 7,4 va 9,7. Cac
gia tri nay déu thda man (5 < S/N < 20) theo EPA [11].

Bang 1. Két qud MDL, LOQ clia phuang phép dinh lugng vitamin C

Hinh 2. Sac ky d6 HPLC cda vitamin C trong mau chudn (a), mau stip lo xanh
(b), mau nudc cam ()

Tu két qua, nhan thay, thai gian luu cla axit ascorbic la
khoadng 8 phut,, cac phd d6 clia cdc mau sup lo xanh va nudc
cam déu thé hién su cé mat cda vitamin C va peak cla axit L-
ascorbic déu dugc tach rdi, tuong doi can xing. Diéu nay
dap ung dugc cho qua trinh dinh luogng vitamin C bang
HPLC.
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Gia tri trung D6 lach Do
Nén binh ham chudn MDL LoQ nhiéu
mau | lwgng vitamin (SD) (mg/100g) | (mg/100g) | nén,
(*, mg/100g S/N
Slplo 10,59 1,44 431 14,4 74
xanh
Nudc 10,45 1,08 3,24 10,8 9,7
@m
a. S6'thi nghém Idp lai 7 ldn
S/N = Gidtri trung binh ciia vitamin (/ D4 léch chudn

3.4.D6 chum

Do lap, dé tailap dugc xac dinh bang cach dinh lugng véi
7 lan do d6i véi mbi thi nghiém vién trong cac diéu kién sac
ky da chon. K&t qua dugc trinh bay & bang 2, cho thay gia tri
do léch chuan tuong doi cta do lap, do tai lap dat 5,79 -
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7,72% d6i v6i mau sup lg xanh va tur 3,79 - 3,98% d6i véi mau
nudc cam. Cac gia tri nay déu dat do ding theo AOAC.

Bang 2. D4 1ap, 6 tai Iap ca phuang phap dinh lugng vitamic C

Do lip Do tai lip
Gia tri trung Do léch Gia tri trung Do léch
Nénmau| binhham | chudntuong | binhham | chudn tuong
lwgng vitamin | ddidd lap | lugng vitamin | d6i d6 tai lap
¢, mg/100g | (RSD%) | C,mg/100g | (RSD%)
Stp lo 10,55 579 10,96 1,72
xanh
Nudc cam 10,58 3,79 10,88 3,98
b. 56'thi nghiém Idp lai 7 ldn ctia 7 thi nghiém vién trong ciing 1 ngay
¢. S0 thi nghiém Idp lai 14 ldn ctia 2 th nghiém vién trong 2 ngay

3.5. D6 thu hoi

D6 thu héi dugc xac dinh bang cach dinh lugng véi 7 1an
do trong cac diéu kién sac ky da chon. Két qua dugc trinh bay
& bang 2, cho thay gia tri d6 1éch chuén tuong déi 6 nong dé
thém chudn thap, trung binh, cao, vdi cac gia tri hiéu suat
thu hoi dat tir 87,6 - 105,4% d6i véi nén sup lo xanh va tu
88,3 - 97,7% d8i véi nén nudc cam. Do d6, c6 thé noi phuong
phap phan tich dat d6 thu hoi tot theo AOAC.

Bang 3. Két qua d thu héi ca phuaeng phap dinh lugng vitamin C

Nén méu Hiéu‘sua?it thu| D6 |é(|'l chuan
hoi (H%) | tuong ddi (RSD %)

Stip lo xanh

Nong do thém chuan thap 5mg/100g 87,6 6,9

Néng do thém chuan trung binh 92,6 1,7
20mg/100g

Néng d@d thém chuan cao 40mg/100g 105,4 0,6

Nudc cam

Néng dd thém chuan thap 5mg/100g 88,3 14,2
Néng do thém chuan trung binh 89,2 41
25mg/100g

Néng dd thém chuan cao 50mg/100g 97,7 1,0

3.6. Két qua phan tich mét s mau sip lo xanh va mau
cam

Sau khi danh gia phuong phéap phan tich, tién hanh dinh
lugng vitamin C trong mét s6 mau cam va sup lo xanh duoc
thu thap & chg Nhén, Béc Tur Liém, Ha Noi. Pem phan tich
mau trén hé théng HPLC véi cac diéu kién da chon, tu dién
tich pic va phuong trinh dudng chuan xac dinh ham lugng
vitamin C, két qua dugc trinh bay trong bang 4.

Bang 4. Két qua ham lugng vitamin C trong mgt s6 mau cam va stip lo xanh

Mau Ham lugng vitamin C trong mau(mg/100g)

Cam-1 40,32 +0,40
Cam-2 47,44 +0,36
(am-3 37,16 £0,34

Stp lo-1 98,4 +0,42

Stp lo-2 105,68 + 0,32

Sip lo-3 119,84 £ 0,64

(dc gid tri dugc tinh trung binh + 5D (n = 3)
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Cac két qua cho thdy, cac mau déu xuat hién su cé6 mat
cla vitamin C v&i ham lugng tu 37,16 - 47,44mg/100g Vi
mau cam va tir 98,4 - 119,84mg/100g v&i mau sup lo xanh.
4, KET LUAN

Da nghién ctu lua chon cac diéu kién thich hop cho phép
do HPLC xac dinh ham lugng vitamin C trén nén mau sup |l
xanh, cam qua véi detecter UV-DAD budc séng 265nm, cot
Eclipse XDB-C18, c& hat 5um, kich thudc 150 x 4,6mm. Cac
gia tri ctia phuang phap dugc xac dinh: khoang tuyén tinh
dudng chudn tur 3 - 25mg/L, hé s6 tuong quan tuyén tinh
R? = 0,9996, gidi han dinh lugng LOQ = 14,37mg/100g Vvai
mau sup lo va 10,81mg/100g v&i mau nudc cam. Pa dinh
luong vitamin C trong mét s6 mau sup | xanh va nudc cam
bang phuang phap HPLC. Phuong phap nay c6 thé 4p dung
dinh lugng vitamin C nhdm kiém so&t chat lugng thuc phdm
¢6 chua vitamin C.
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