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SUMMARY

IMPROVEMENT OF THE QUANTITATIVE ANALYSIS METHOD
FOR DETERMINATION OF VITAMIN C BY HPLC-UV

This study mentioned some improvements of the Vitamin C analysis method by HPLC-UV. Vitamin C
was extracted from the sample with Trichloroacetic acid (TCA), then L-Cysteine was added as a
protective agent. LOD and LOQ achieved were 1.0 and 3.0, and linearity was observed from 0.05 to
100 mg/L. The relative standard deviation (RSD) values of the inter-assay precisions of the method
were below 4.9%%. The accuracy ranged from 93.12 to 103.91%. The recovery of the method was from
78 to 99%. The method showed that linearity, precision, accuracy, sensitivity, and stability required to
quantify Vitamin C in the real sample. This method has been applied to analyze the content of Vitamin
C in fruit samples (guava, orange, mango, banana), milk (raw milk powder, pasteurized milk). Vitamin
C content in guava was from 413-1165 mg/kg, 194 + 321 mg/kg for oranges; 29 + 119 mg/kg for
banana, 429 mg/kg for powdered milk, 5.1 + 92.5 mg/kg with pasteurized and pasteurized milk.

Key words: vitamin C, HPCL-UV, Axit ascobic.

1.MO PAU vitamin C thuong hoat dong dudi dang két hop
Vitamin C, mot hop chat hitu co c6 ngudn goc vai ion Fe?* va Cu*[2]. Ngoai ra vitamin C con
tir thién nhién, c6 vi chua, khdng mui, dang c6 vai tro tham gia tong hop hormone
tinh thé mau tring, tan trong nudc, bén trong corticosteroid, tac dong dén sy tong hop
mdi trudng trung tinh va moi truong acid. collagen, gitp hap thu lipid & ruot, gidp tong
Trong ty nhién, vitamin C tdn tai & hai dang hop glucose - corticoid va can thiét véi qué
axit ascorbic (dang khur) va axit dehyroascorbic trinh hip thu st trong ta trang. Vitamin C tang
(dang oxy hoa), hai dang nay cé thé chuyén ste dé khang, chéng nhidm tring, nhiém doc,
héa qua lai 1an nhau dya trén phan (ng oxy héa cam cim, giam stress, khang virus, tang tinh
khtr thuan nghich (hinh 1)[1]. mién dich[3]. Co thé nguoi khong thé tu tong
Vitamin C 1a mot chat khir sinh hoc trong céc hop duge Vitamin C, do d6 can phai cung cp
phan ung hydroxy héa va nhu ¢6 vai trd nhu vao co thé tir thyc phdm. Nhu cau vitamin C
mot chat Chéng oxy hoa dé bao vé co thé phu thuéc vao do tudi, khi hau, phuong thac
chéng lai cac tic nhan oxy héa gay hai. Khi lao ddng. Ton ascorbate da dugc ching minh 14
tham gia vao cac phan ang hydroxy hoa, mot chat chdng oxy hda hiéu qua, n6 co thé tac
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dong truc tiép bang phan tng véi cac goc
peroxyl nuéc va gian tiép bang cach khdi phuc
cac dic tinh chdng oxy héa cua vitamin tan
trong chit béo. Hau qua chung cua céc hoat
dong chdng oxy hda nay la kiém soat c6 loi
cho qué trinh peroxy hda, lipid cua mang té
bao bao gém ca nhitng chit xung quanh nhu
trong cac bao quan noi bao[4]. Ngoai su cung
cap vitamin C tir trai cly va rau cu, thi sira bd
ciing 1a ngudn cung cap vitamin C thiét yéu. Vi
vay, con ngudi ¢ thé tan dung céc san pham
sira bo lam ngudn thuc phdm giau chat dinh
dudng va dac biét 1a thanh phan vitamin C [5],
c6 tac nhan chéng oxy héa va ting sic dé
khang cho con nguoi c6 thé thay thé cac ngudn
thuc pham chira vitamin C khéc.
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Hinh 1. Cong thic cdu tgo cua axit ascorbic
(a) va axit dehydroascorbic (b)

Hién nay, ham lugng vitamin C da dugc phan
tich bang nhiéu phuong phap khac nhau nhu
HPLC-UVI[6], UHPLC-MS/MS[7]. Theo
TCVN 8977: 2011, dich chiét miu dugc sir
dung 1a dung dich H3PO4[8]; tuy nhién, theo
AOAC 2012.22 thi dung dich TCA[9] duogc st
dung cho dich chiét mau. Vi vay, trong nghién
clru ndy, s& tién hanh khao sat hai dich chiét
nay nham tim dugc diéu kién téi wu cho quy
trinh xtr 1y miu chung cho nén sira va trai cdy.
Ngoai ra, TCVN 8977: 2011 ¢6 sir dung chét
khir L-Cystein vao quy trinh xir Iy mau, nhung
trong AOAC 2012.22 thi khong sir dung chat
khtr nay. Dya vao hai quy trinh trén, nhém téc
gia s& cai tién viéc xtr Iy mau trong quy trinh
dinh lugng vitamin C trong nén miu tri ciy
va sita bang phuwong phap sic ky long higu
ning cao ghép ndi ddu do UV (HPLC — UV).
2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Héa chit va nguyén liéu
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Céc hoa chat duge sir dung déu & dang tinh
khiét, bao gom: Kali dihydro photphat
(Merck); Tetra-N-Butyl amoni hydro sunfat
99% (Merck); Axit photphoric 85% (Merck
hodc twong duwong); Axit triclo axetic (Merck);
L-Cystein (Merck); Natri hydroxit (Merck);
Axit sunfuric (Merck); Axit ascorbic (Merck).
Céc mAu sira bot, sita nguyén liéu, trai ciy gdm
x04i, 6i, chudi duge mua tai dugc mua tai hé
thong siéu thi.

2.2. Thiét bi va cac dung cu khac

- Thiét bi HPLC Agilent 1260 dau do UV-
Agilent probe

- Cén phan tich.

- May ly tam.

- May lic Vortex.

- Bo loc dung méi tuong thich véi giay loc
0.45um.

- B6 loc nhya 0.45um.

- Ong ly tdm nhya 15 mL c6 nip day (ISO-
LAB)

- Pipet vach (CCX A): 5mL, 10mL, 20mL.

- Pipet bau (CCX A): 5mL, 10mL, 20mL.

- Dung cu thuy tinh cé&c loai: dtia thuy tinh,
becher, erlen (ISO-LAB).

- Micropipet 1mL va 200pL.

Vial nau thiy tinh 1.5 mL ¢ nép day

2.3. ThAm dinh phwong phéap phan tich
2.3.1. Piéu kién pha dépng

Hoa tan 13,6g kali dihydro photphat trong 900
mL nuée dung trong coc 6 mé. Loc qua bo loc
c& 16 0,45um (dung dich A). Hoa tan 1,82 g N-
cetyl-N,N,N-trimetyl amoni bromua trong 100
mL metanol dyng trong c¢ c6 mo. Tron ky rdi
loc qua bo loc ¢& 16 0,45um (dung dich B).

Pha tinh 1a cot C18: 150 x 4,6 mm, kich thudc
hat 5 um. Pha dong la dung dich A+ dung dich
B, téc d6 dong 0,7 mL/min, thé tich tiém mau
la 30 pL, diu do UV & budce séng 265 nm.
2.3.2. Thdm dinh phwong phdp

Xdc dinh LOD, LOQ

Dé xac dinh gigi han phat hién (LOD) va giéi
han dinh lugng (LOQ) ctia phuong phap, mau
trai cay, sita duoc thém chuan Vitamin C ¢
murc 3 mg/L. Phép do dugc thuc hién lap lai 5
lan dé xac dinh gid tri do léch chuén SD.



Gigi han phéat hién theo phwong phap (LOD
duoc tinh theo céng thac) LOD = SD*t, va
Gigi han dinh luwong (LOQ) dugc tinh theo
cbng thac LOQ = 3*LOD

Trong d6: SD la do léch chuan cua két qua
phan tich tir cac mau thém chuan.

Khao sdt khodng tuyén tinh cia Vitamin C
Trong phan tich dinh lugng, viéc khao sat
khoang tuyén tinh dé xay dung duong chuan la
mot trong nhiing yéu cau dau tién ciia phuong
phap phan tich. Ham luong chat phan tich
trong mau thuc dwoc xac dinh bang phuong
trinh i qui tuyén tinh cua duong chuan. Pha
day chuén véi 10 ndng d6 pha khac nhau tir 0.1
dén 100 mg/L trén nén mau that, sau d6 thuc
hién quy trinh nhu phan 2.3 & xay dung
duong chuan.

Hiéu sudt thu héi, dé lp lai

Hiéu suat thu hoi cua phuong phap duoc xac
dinh bang ki thuat thém chuan. DPé xac dinh
hiéu suat thu hdi cia phuong phép, nong do
Vitamin C duoc thém vao mau & hai ndng do
20.0 mg/L va 100 mg/L. Mau dugc xir Iy va do
dac nhu phan 2.3. Hiéu suit thu hdi (H) duoc
xac dinh theo cong thuc:

%H = Lec_ Cn +100

Trong d6:

Cre: NOng d6 cia mau + ndng do cua chuin
thém vao

Cm: ndng do ciia mau phan tich

Cec: ndng d¢ cua chuan thém vao

D6 1ap lai.

Xac dinh d6 lap lai cia phuong phap cua céc
lan do cho tirng chi tiéu. M3i mot chi tiéu phan
tich phai duoc lap lai it nhat 03 lan, phai duoc
tinh két qua theo xir ly thong ké. Két qua sau
khi dwoc chip nhan phai duogc trinh bay theo
ham lugng trung binh va d¢ tin cay (khoang tin
cdy). Bé thir nghiém do lap lai cua phuong
phép, tién hanh phan tich mau trong nén mau.
Do lap lai cua két qua thu dugc thong qua d6
léch chuan.

2.4. Quy trinh chuin miu xac dinh ham
lwgng vitamin C trong trai cay va sira.
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Trong tu nhién, vitamin C ton tai ¢ hai dang:
dang acid ascorbic va acid dehydroascorbic.
Do d6, d¢ xac dinh ding tong ham luong
vitamin C chlng t6i ding chat khir L-Cystein
dé chuyén acid dehydroascorbic vé dang acid
ascorbic. Dya trén cac co so |y thuyét va thyuc
nghiém, chiing toi dé xuat quy trinh xir ly mau
xac dinh ham lugng vitamin C trong trai cay va
sira trén thiét bi HPLC-UV nhu sau: Can 3.0 g
mau trai cdy (hoic 5.0 gam sita), thém 50 mL
TCA 0.1%, lic trong thoi gian 5 phat rdi loc.
Rat 20 ml dich loc cho vao ng ly tam, thém
vao L-Cystein, diéu chinh pH bang dung dich
NaOH dén gia tri thich hop, rdi lic. Tiép tuc
diéu chinh pH vé gi4 tri 2.5-2.8 bang dung dich
H.SO4 1%. Chuyén vao binh dinh mac 50 mL
va dinh mirc téi vach. Loc qua mang 0.45 um.
Sau d6 phan tich bang thiét bji HPLC-UV.

2.5. Khio sat cac yéu t6 anh hwong dén do
bén ciia vitamin C

2.5.1. Khio sit inh huong ciia dung dich chiét:
Acid phosphoric (H3POy va Acid trichloro
acetic (TCA) dén dg bén ciia vitamin C.

Tién hanh phan tich chuan vitamin C 10 mg/L
trong dung dung dich HsPO4 c6 nong do lan
luot 0.05%, 0.1% va 0.5% & cac mdc thoi gian
1 gio, 2 gio, 3 gio va 4 gio trén thiét bi HPLC-
UV. Tién hanh twong tu véi dung dich TCA c6
nong do lan luot 0.05%, 0.1% va 0.5% & cac
méc thoi gian 1 gio, 2 gio, 3 gio va 4 gio trén
thiét bi HPLC-UV.

2.5.2. Khdo sdt d¢ bén ciia vitamin C khi cé
mgt L- Cystein.

L- Cystein 13 mot chit c6 tinh khar manh, c6
thé dong vai tro lam chat hy sinh dé bao vé
vitamin C. Do d6, tién hanh thém L-Cystein
vao quy trinh dé kiém tra thoi gian bén cua
vitamin C. Tién hanh phan tich chuan vitamin
C 10 mg/L duogc pha trong dung dich TCA
0.1% chtra L-Cystein c6 ndéng dd lan luot
0.1%, 0.2% va 0.5%.

2.5.3.Khdo sit ham lugng L-Cystein ding dé
khir acid dehydroascorbic vé acid ascorbic.
Can khoang 3 g 6i (5 g sita) cho vao éng ly
tam 50 mL, thém TCA 0.1% dén vach 50 mL.
Lic manh 5 phat, sau d6 loc qua gidy loc. RGt
20 mL dung dich chiét vao ong ly tam cho lan



lugt tr 0.2 mL, 0.5 mL, 1 mL, 2.5 mL, 5 mL,
10 mL dung dich L- Cystein 16%. Chinh pH
Ién khoang 7 bang dung dich NaOH 15%, lic
manh 10 phat. Tiép tuc chinh xudng pH 2.5-
2.8 bang dung dich H2SO4 1%. Sau d6 chuyén
vao binh dinh mirc 50 mL, dinh muac t6i vach
bang nudc cat, loc qua mang loc 0.45 um vao
vial. Phan tich trén thiét bi HPLC-UV.

25.4. Khio sit pH dé chuyén acid
dehydroascorbic vé acid ascorbic.

Can khoang 3 g 6i cho vao ong ly tam 50 mL,
thém TCA 0.1% dén vach 50 mL. Lic manh 5
phut, sau d6 loc qua giy loc. Rat 20 mL dung
dich chiét vao éng ly tam cho 1 mL dung dich
L- Cystein 16%. Chinh pH tir 2.5 — 9 bing
dung dich NaOH 15%, lic manh 10 phat. Tiép
tuc chinh xudng pH 2.5-2.8 bing dung dich
H2SO4 1%. Sau d6 chuyén vao binh dinh muc
50 mL, dinh muc téi vach bang nuéc cat, loc
qua mang loc 0.45 um vao vial. Phan tich trén
thiét bi HPLC-UV.

2.5.5. Khdo sdt thoi gian khii ciia L-Cystein.
Can khoang 3 g 6i cho vao éng ly tam 50 mL,
thém 50 mL TCA 0.1%. Lic manh 5 pht, sau
do6 loc qua gidy loc. Rat 20 mL dung dich chiét
vao 6ng ly tam cho 1 mL dung dich L- Cystein
16%. Chinh pH tir 6-8 bang dung dich NaOH
15%, lic manh tir 1 d&n 30 phat. Tiép tuc
chinh xubng pH 2.5-2.8 bing dung dich H,SO4
1%. Sau d6 chuyén vao binh dinh muac 50
mL, dinh mic téi vach bang nudéce cat, loc qua
mang loc 0.45 pum vao vial. Phén tich trén
thiét bi HPLC-UV.

3. KET QUA VA THAO LUAN

3.1. Két qua thAm dinh phwong phap

3.1.1. Xdc dinh thoi gian luu ciia Vitamin C
trén sdc ki @6 HPLC.

Hinh 2 md ta sic ki dd cua Vitamin C trong
cac mau chuan (2a), mau sira (2b) va mau trai
cay (2¢). Sé liéu vé thoi gian luu cho thiy gitta
mau chuin va cac mau thu lan luot 13 5,13
phat, 5,062 phuat va 5,13 phat. Thoi gian luu
cua phép do trong cong trinh ndy dugc rut
ngéan kha nhiéu so véi quy trinh dinh lvong md

ta trong cong trinh cta Liandong Hu va cong
su [10]

3.1.2. Xdy dwng dwong chudn vitamin C
Khoang tuyén tinh cta phép do duoc thiét lap
trong khoang nong do tir ndng do 0.50 dén 100
mg/L, phuong trinh hdi quy thu dugc c¢6 dang
y = 129.8x - 21.735 véi hé sb twong quan R? =
0.9991 d6i voi nén mau sira va y = 139.09x -
23.735 voi hé s6 twong quan R? = 0.9996 ddi
Vv6i nén mau trai cay (hinh 3).

(a)

(b)

(c)

Hinh 2. Sdc ki do cua vitamic C trong mau
chudn 4.0 mg/L (a); mdu siza nguyén liéu (b)
va mau 6i (c)

(a) 14000 y=129.8x-21.735

R?*=0.9991
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16000
(b) 14000 y =139.09x-23.735
12000 R?=0.9996
10000
8000
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©
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Hinh 3. P6 thi biéu dién s nirong quan tuyén
tinh cua dién tich peak véi nong dé Vitamin C
trong mau siza (a) va trai cay (b).



Bang 1. Cac thdng sé ddanh gid phirong phdap phan tich vitamin C

Nén miu PO laplai |  Hiéu suit Ham luong LOD, mg/kg | LOQ, mg/kg

% RSD | thu hdi %H Vitamin C trong

nén miu (mg/kg)
Oi 2.3 80 413 0.52 1.6
Chubi 4.9 78 29.0 0.33 1.0
Cam 0.3 84 194 0.32 1.0
Sira nguyén liéu 3.8 86 10.2 0.42 1.3
Sira thanh trung 0.6 91 9.40 0.38 13

3.1.3. Xdc dinh gioi han phdt hién (LOD),
gioi han dinh lwong (LOQ)

Két qua khao sat gia tri LOD, LOQ cua
phuong phap dugc thé hién qua bang 1. Qua
két qua cho thdy, do nhay cua phuong phap
khé tét, gici han phéat hién va giéi han dinh
luong rat nho. Phuong phap HPLC-UV c¢6 thé
phan tich vitamin C & cac nén mau c6 ham
lwong thap.

3.1.4. Xdc dinh hi¢u sudit thu hoi

Hiéu suat thu hdi cta phuong phéap dat gia tri
tir 87% dén 92%, dap tmg duoc duge yéu cau
ciia AOAC vé danh gia hiéu suit thu hoi cua
phuong phép.

3.1.5. Xdc dinh d¢ \ap lai

Do lap lai cua phwong phap duoc thé hién qua
gia tri %RSD, duoc trinh bay ¢ bang 1. Trén
cac nén miu khac nhau thi RSD déu nhé hon
5%. Céc gia tri nay da dap Gmg dwoc yéu cau
cia AOAC[11] vé& danh gia do lap lai cua
phuong phap.

3.2. Khao sat cac yéu té anh huong dén do
bén ciia vitamin C trong trai cay.

3.2.1. Anh hwéng ciia néng dp axit trong
dung dich chiét

Két qua khao sat dugc thé hign & d thi hinh 4
cho thdy dwgc ham lugng vitamin C khi chiét
v6i TCA va HsPO,4 ¢ ndng do lan luot 1 0.5%,
0.1%, 0.05%, sau khoang thoi gian tir 0 gio
dén 4 gio nhu sau:

- Trong 1 gio dau thi vitamin C duoc luu giir
t6t trong dich chiét TCA, con trong HsPO, thi
¢6 xu hudng giam.

- Trong 4 gio tiép theo, thi ham lugng Vitamin
C trong TCA c6 giam nhung van con trén 93%
& tat ca cac nong do. Trong khi do, ddi véi
H3PO, thi ham lugng Vitamin C giam di dang
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ké. Pac biét, HPO, & ndéng do 0.5% thi
Vitamin C chi con duéi 40%; vi vay, TCA 0.1
% la dung dich chiét téi wu dé chiét vitamin C.

10 ppm_TCA_0.1%

Hiéu suit chiét C(%)
2

m_TCA_0.05%

2 3 a 5
Thiri gian (giér)

Hinh 4. Biéu do thé hién su twong quan thoi
gian chiét, dung djch chiét véi hiéu sudt thu dwoc
3.2.2. Py bén ciia vitamin C khi cé mdt L-
Cystein
Két qua khao sat & d6 thi hinh 4 cho thay su co
mat L-Cystein da lam cai thién dang ké d¢ bén
cua Vitamin C. Ham lugng L-Cystein cang 16n
thi d6 bén cua vitamin C cang cao. O nong do
L-Cystein 0.1% thém vao thi sau 7 gio ham
lugng vitamin C van dat trén 92% so véi ban
dau. Vi vay, TCA 0.1% véi ham luong L-
Cystein 0.1 % la diéu kién téi wu dé vitamin C
bén nhit.

3.2.3. Khdo sdt ham lwong L-Cystein ding dé
khir axit dehydoascorbic vé axit ascorbic

D6 thi hinh 4 cho ta thay khi c6 mat L-Cystein
ham lugng vitamin C thay ddi khong dang
dang ké. O nong do 0.04% L-Cystein thi su
thit thoat Vitamin C sau 7h la 15%, con &
ndng d6 0.1% L-Cystein thi sau 7h, d6 hao hut
chi khoang 8%. O nhiing ndng do L-Cystein
cao hon, thi sy hao hut giam khoang 5-7%.
Tuy nhién, dé& dam bao hiéu qua, an toan cho
cot sic ki va giam duoc chi phi thi nong do
0.1% ciia L-Cystein Ia t&i wu. Két qua thu dugc
ciing twong ty khi 4p dung cho nén mau sira
long. So ligu khao sat cho thiy, ham lugng
vitamin C trong cung mot loai sita khi cé mat




L-Cystein trong quy trinh phan tich thi cho gia
tri cao hon khi khong c6 L-Cystein

100
96

T~ ——0.04 g L-Cystein
92 —

~ 0.1 g L-Cystein
88 TR i

Higu suat (%)
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Hinh 5. Anh hirong ciia ham heong L-Cystein
dén higu sudt chuyén héa axit dehydroascorbic
thanh axit ascorbic trong mau oi
3.2.4. Anh hwéng cia pH dé L-Cystein
chuyén axit dehydroascorbic vé axit ascorbic

600.0 -
550.0 |
500.0 |
450.0 -
400.0 /‘\../’—“’_’\.
350.0 -
300.0 |
250.0 -

200.0 . . .
0 10 20 30
Thoi gian

Vitamin C (mg/kg)

500.0

400.0

300.0

200.0

100.0

Vitamin C (mg.kg?)

0.0

2 4 pHe 8 10
Hinh 6. (a) Anh hurong cua pH téi ham heong
vitamin C trong mau on khi c6 mat L-Cystein
0.1%, (b) anh huong cua thoi gian khir va ham

lirong vitamin C trong nén mau éi, nong do

0.1% L-Cystein, pH 6+8.
Db thi hinh 6a cho thiy khi xtr Iy mau 6i & pH
thap, ham lugng vitamin C rét thap. Khi ting
gia tri pH tir 6 dén 8 thi ham lwong vitamin C
dat gid tri cuc dai. Vi vay chon pH trong
khoang 6 + 8 1a khoang pH khir ph hop dé L-
Cystein chuyén axit dehydroascorbic vé axit
ascorbic. Két qua thu dugc ciing twong ty Voi
mau sita va céc loai trai cay khéc.

83

Bang 2. Két qua phdn tich ham heong Vitamin
C trong mau thuc té

STT Loai miu Ham lugng
(mg/kg)”
1 | Oi bai Loan 413 +14.9
2 | OiRudt Bo 1165 + 89.4
3 | Oi Nit Hoang 483 +28.3
4 | Chudi Gia 29.0+29
5 | Chudi St 119 +10.8
6 | Chudi Cau 114+ 9.4
7 | Cam Sanh 194 +10.4
8 Cam Xoan 321+13.4
9 Stra nguyén liéu 10.2+9.2
10 | Pa Lat Milk 9.4+1.2
11 | Cu Chi Milk 8.3+0.9
12 | Sita Bot GIGO CARE | 495+ 31.2
13 | Sita Vinamilk 92.5+22.6
14 | Stra TH- True milk 5.1+0.7

“Gi4 trj trung binh sau 3 lan do

3.2.5. Khio sdt thoi gian cdn thiét dé L-
Cystein chuyén acid dehydroascorbic vé acid
ascorbic.

Hinh 6b cho thdy su phu thuéc ham lwong
Vitamin C vao thoi gian c6 mat cua L-cystein.
Tai thoi diém 5 phat thi ham lugng Vitamin C
cao nhat. Nhu vay, dé rGt ngan thoi gian phan
tich va hiéu sut thu hdi cao nhit, thi khoang
thoi gian nay 1a t6i wu dé thuc hién cac khao
sat danh gid.

3.3. Phan tich vitamin C trong cic miu
thue té

Ap dung quy trinh phan tich dé xuét, chung t6i
tién hanh phan tich ham lugng Vitamin C trong
nhié¢u mau thye khac nhau. Két qua trinh bay &
bang 2 cho thdy ham lwong vitamin C & 6i
Rudt Do cao nhat véi 1165 mg/kg, thap nhat 1a
61 Dai Loan chi chira 412.5 mg/kg.

Bang 2 ciing cho thay vitamin C trong cam
Xoan cao hon gip hai 1an so véi cam Sanh.
Ham lwgng vitamin C cd trong cam phu thugc
rat nhiéu vao cac yéu t bén ngoai nhu (thoi
gian, nhiét d6 bao quan, khi hau ving trong
...). Bidu d6, cang chtng minh ré cho ching ta
thiy dwoc nhiét do va cach bao quan va moi




truong xung quanh ciing c6 tac dong lon vé
ham luong vitamin C. Két qua phan tich ciing
cho thdy ham luong vitamin C trong 3 loai
chudi c6 sy khac biét I6n. Cu thé 1a chudi St
¢6 ham lugng vitamin C cao nhat la 119.1
mg/kg, ham lugng vitamin C trong chudi Gia
thip nhat 12 29.0 mg/kg.

Vitamin C c6 trong sira bot nhidu nhét, ké tiép
la sira tiét trung Vinamilk va thap nhét Ia trong
sitra tiét trung TH-True milk, con lai tuong
duong nhau. Diéu nay co6 thé giai thich ring
stra sau khi trai qua qué trinh gia nhiét thi ham
lwong vitamin C s& giam. Cu thé sau qué trinh
thanh tring s&€ giam 10% con khi xu Ii voi
nhiét do tiét tring so vai sita bo nguyén liéu thi
ham lugng nay giam khoang 50% so véi ban
dau.

4. KET LUAN

Pi tham dinh quy trinh dinh luong Vitamin C
bang phwong phap HPLC véi diu do UV. Chét
khir L-Cystein di duoc s dung dé bao vé
Vitamin C trong qua trinh phén tich. Quy trinh
dinh luong c¢6 do lap lai, do thu hdi cao.
Khoang tuyén tinh, gioi han phat hién va gigi
han dinh lugng cua phuong phap da dugc khao
sat. Cac sb liéu thu dwoc da chung to day la
quy trinh phd hop dé dinh Iuong Vitamin C
trong trai cdy va stta. Trén co s¢ do, quy trinh
trén duoc ap dung dé dinh luong Vitamin C
trong 14 mau trai cay va sira khac nhau.
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