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NGHIEN CUU DINH LUONG DONG THO
MOT SO FLAVONOID TRONG NUGC CAM VIET NAM
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO
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TOM TAT

Nghién ctiu d phat trién phuong phap sdc ky 1ong véi detector mang photodiode dé dinh lugng dong thai 4 flavonoid trong nuc cam bao gém Naringin,
Hesperidin, Neohesperidin va Quercetin. Mau dugc hoa tan trong methanol, loc roi bom vao sac ky véi cac diéu kién: cit Waters Bridge (18 (4,6mm x 150mm;
5um), pha ddng gom acid phosphoric 0,1% va ACN st dung chuang trinh gradient, budc séng phét hién 285nm. Duting chuan dugc xdy dung cho 4 chat trong
khoang 0,1 - 200mg/Lv6i 0,9995 < R? < 1. MDL va MQL ctia naringin, hesperidin, neohesperidin, quercetin lan lugt [a 0,122mg/L va 0,40mg/L; 0,17mg/L va
0,57mg/L; 0,13mg/L va 0,44mg/L; 0,18mg/L va 0,61Tmg/L. Phuong phép da dugc tham dinh dap (ng cac yéu cau cta AOAC va dugc ap dung dé xac dinh dong
thoi naringin, hesperidin, neohesperidin va quercetin trong 45 mau nudc cam cda Viét Nam. Naringin, neohesperidin va quercetin khong dugc phat hién trong
¢dcmau cam ctia Viét Nam. Ham lugng hesperidin thay doi tiy theo giéng cam va viing, ham lugng cao nhét dugc tim thdy trong cam tréng & Quéng Ninh.

Tir khéa: Sdc ky Iéng hiéu nding cao (HPLC), flavonoid, nudc cam.

ABSTRACT

The capabilities of photodiode array detection techniques were investigated for the high performance liquid chromatographic determination of 4
flavonoids including Naringin, Hesperidin, Neohesperidin and Quercetin in orange juice. The sample was dissolved in methanol, filtered and then pumped
into the LC: Waters Bridge C18 column (4.6mm x 150mm; 5pm), mobile phase including 0.1% phosphoric acid and ACN uses gradient program, 285nm
wavelength detector. The linearity of four substances in the range of 0.1- 200mg/L with 0.9995 < R < 1. MDL and MQL respectively of naringin, hesperidin,
neohesperidin, quercetin were 0.12mg/L and 0.40mg/L; 0.17mg/L and 0.57mg/L; 0.13mg/L and 0.44mg/L; 0.18mg/L and 0.61mg/L. The validated method
was applied to simultaneously determine naringin, hesperidin, neohesperidin, and quercetin in 45 Vietnamese orange juice samples. Naringin,
neohesperidin, and quercetin were not detected in the Vietnamese orange samples. The content of hesperidin varied depending on the orange variety and
region. The highest in oranges grown in Quang Ninh.

Keywords: High-performance liquid chromatography (HPLC), flavonoid, orange juice.
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1. MG PAU

Cam la la mét trong nhiing loai cdy dn qua cha luc
trong nganh néng nghiép Viét Nam. Cac flavonoid la
hgp chat ngoai sinh dugc hap thu thong qua an uéng
va dugc coi la chat chéng oxy hdéa khong phai enzym
[1]. Hesperidin da dugc st lam thuéc diéu tri ti lau, cé
tac dung giam phu né, chéng viém [2]. Naringin c6 tac
dung t6t trén ngudi mé mau cao, béo phi, c6 tac dung
ha dudong huyét, chong viém... [3]. D6i vGi
neohesperidin, day la mot chat quen thudc trong cong
nghiép dugc pham va thuc pham véi cdng dung la mot
chat tao ngot, tdng huong vi, ta dugc lam giam vi dang
cla thubc. Quercetin dugc chiing minh la ¢6 tac dung
khang virus [4].

Naringin, hesperidin, neohesperidin la cac flavonoid
dac trung cla loai cam da dugc tim thay nhiéu trong nuéc
cam. O mét s6 nghién ctiu khac, quercetin cling dugc xac
dinh c6 mat trong nuéc cam dudi dang rutin mac du
flavonoid nay la hoat chat dac trung cho loai budi [5].

Trén thé gidi, da c6 nhiéu cong bé vé xac dinh cac
chét thudéc nhom flavonoid trong cam bang phuong
phap HPLC. Belajova E va céng su da xac dinh cac
phenolic trong nudc ép cam bang HPLC-DAD vai cot C6-
phenyl (150 x 3mm; 5um). Mau dugc loc qua gidy loc roi
dugc tiém vao hé théng, cac flavonoid dugc tach bang
chuong trinh gradien pha déng véi téc d6 dong 0,8
mL/phut. LOD va LOQ cuUa naringin, hesperidin,
neohesperidin, quercetin lan lugt la 1,25 va 2,5mg/L;
1,00 va 2,5mg/L; 1,00 va 2,5mg/L; 2,5mg va 5,0mg/L. Hé
s6 xac dinh (R?) clia ca bon chat déu nam trong khoang
0,99 < R?< 1 [6]. Silva va cong su da tién hanh phan tich
flavonoid trong nuéc cam Brazil: 1dy 400g nudc cam tron
vGi 300mL ethyl acetat va chiét long - 16ng 40 phut roi
c6 chan khong & 40°C. Hoa cén véi 10mL methanol, loc
roi tiém vao hé HPLC-DAD: c6t C18 (55 x 4mm, 3um),
gardient pha déng vai téng thai gian 50 phut va téc do
dong 0,3mL/phut [7].

Tai Viét Nam, Luu Minh Chau va cong su da thuc hién
xac dinh flavonoid téng s6 trong vé va dich qua Cam
sanh bang UV-Vis [8]. Chua c6 cdng b6 nao nghién ctu
xac dinh déng thai ham lugng cac flavonoid trong nudc
Cam Viét Nam. Hon n(ia, cac flavonoid c6 thé 1a cac chat
chi dau trong viéc nhan dién vung trong Cam, vi vay,
nghién clu nay da phat trién phuang phap HPLC-PDA
dé ung dung dinh lugng déng thai 4 flavonoid gém
naringin, hesperidin, neohesperidin va quercetin trong
nugc cam ép tir mét s gidng cam dugc trong phd bién
tai Viét Nam.
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2. THUC NGHIEM
2.1. Héa chat, dung cu, thiét bi

Céac chat chuan Naringin, Hesperidin, Neohesperidin
va Quercetin d6 tinh khiét > 95%, cac dung moi
methanol, acid phosphoric, acetonitril déu c6 xuat xu ti
Merck (Buc). Nudc cat hai lan dugc chuan bi bang hé
théng Milli-Q tai Vién kiém nghiém vé sinh an toan thuc
pham Quéc gia.

Dung dich chuan géc tling chat ndng dd 1000ppm
dugc chuan bi bang cach can chinh xac khoang 25mg
chat chuén (c6 tinh dén d6 tinh khiét) trén can phan tich
c6 d6 chinh xac 0,1mg, hoa tan va dinh muc dén thé tich
25,00ml bang methanol.

Dung dich hén hgp chudn trung gian c6 néng dé
100ppm dugc pha loang tir dung dich chudn géc véi
dung méi methanol. Cac dung dich hén hop chudn lam
viécnong dé tir 0,1 dén 100ppm mdbi chat dugc pha loang
tr dung dich hén hgp chuén trung gian bang dung méi
methanol.

Hé thong sac ky 16ng hiéu nang cao HPLC cta hang
Waters (My) dugc trang bi detector PDA; cét sac ky va
tién cot tuang ng, thé tich tiém mau 10uL. Thiét bi dugc
dat tai Vién Kiém nghiém Vé sinh an toan thuc pham
Quéc gia.

2.2, Phuong phéap nghién ciu
2.2.1. Khdo sdt lua chon cdc diéu kién phdn tich HPLC

Dé t6i uu hda qua trinh tach 4 flavonoid ciing nhu diéu
kién thuc té tai phong thi nghiém, dua vao kha nang tach,
thai gian Iuu va hinh dang peak dé chon diéu kién phu
hgp. Tién hanh khao sat cac diéu kién sau:

Lua chon budc séng phat hién bang quét phé UV-Vis
cla naringin, hesperidin, neohesperidin; quercetin trong
khoang 200 - 800nm, chon cuc dai hap thu cho méi chat.

VGi pha tinh tién hanh khéo sat trén 3 loai cot khac
nhau: (@) Symmetry © C18 (4,6x150mm, 5um); (b) SunFire®
C18 (4,6x150mm, 5um); (c) XBridge® C18 (4,6x150mm,
5um).

Khdo sat pha dong véi hé dung moéi Kénh A la acid
phosphoric 0,1% va Kénh B la ACN véi 3 chuong trinh
dang dong: (a) 100%B; (b) A/B = 70/30; (c) A/B = 50/50 va
vGi 2 chuong trinh gradient nhu bang 1.

Khao sat téc dé dong 0,8; 1,0; 1,2mL/phut. D€ chon téc
dé dong thich hgp, danh gia anh hudng cda téc dé dong
dén tin hiéu nhiéu nén (S/N), hé s6 déi xing (Symmetry
Factor), d6 rong chan peak (Width 50%).
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Bang 1. Chuong trinh gradient

Thai Chuong trinh Gradient 1 Chuong trinh Gradient 2

i

gian | T6cdd dong Kénh A | Kénh B Toc db dong Kénh A | Kénh B

(phit) | (mL/pht) O ) 6 (mL/phiit) G, 1 6,
mi/phu ) | oy | P viv) | Vi)

0,00 1,00 90 10 1,00 90 10
7,00 1,00 80 20 1,00 80 20
16,00 1,00 80 20 1,00 65 35
18,00 1,00 0 100 1,00 0 100
22,00 1,00 0 100 1,00 0 100
22,10 1,00 90 10 1,00 90 10
26,00 1,00 90 10 1,00 90 10
2.2.2. Phuong phdp xirly méu

Quy trinh xt ly mau nhu sau: Cam dugc got vo, ép lay
nudc, déng nhat mau, hat chinh xac 5mL mau vao binh
dinh muc 25mL, dinh muc bang dung méi hoa tan
(methanol/ethyl acetat/acetonitril), lac (lac tay/lac
ngang/lac votex/ rung siéu am) trong thaoi gian 5/10/20
phut. Dung dich dugc loc qua mang loc 0,45um réi tiém
vao hé théng HPLC.

2.2.3. Xdc nhdn gid tri st dung cia phuong phdp
phan tich

Phuong phéap phan tich dugc xac nhan gia tri s&r dung
théng qua viéc danh gia cac thong s6 sau [9]:

Do 6n dinh clia hé théng sac ky dugc danh gia qua dé
léch chuan tuong déi (RSD) khéng qua 2% vdi viéc tiém
lap lai 6 1an dung dich mau chuan cé néng dé 200ppm
vao hé théng sac ky.

Do dac hiéu clia phuong phap dugc danh gia théong
qua viéc phan tich mau trang (dung moéi pha déng; dung
méi chiét mau), mau chudn va mau thuc thém chuén.

Gigi han phat hién va gidi han dinh lugng (MDL va
MQL) ctia phuong phéap dugc xac dinh théng qua phan
tich 1ap lai 10 lan mau thuc c6 néng d6 thap (trong
khoang 5 - 7 lan MDL udc lugng), tinh gid tri trung binh va
dé léch chuén (SD) clia néng d6 xac dinh dugc. MDL va
MQL tuang ting bang 3SD va 10SD, hé s6 R = xs/MDL phai
trong khodng tu 4 - 10.

D6 ldp lai dugc thuc hién trén mau thuc va tién hanh
lam thi nghiém 6 lan ldp lai. VGi chat khong cé trong nén
mau thuc, thém 0,6mg/L chat chuan vao mau thuc dé
danh gia do thu hoi, yéu cau dé léch chuidn tuong doi
khong vugt qua 11%.

D6 thu hoi xac dinh bang cach thém vao mau thuc 3
muc noéng dd 0,6ug/mL, 6ug/mL, 60mg/L déi voi

Vol. 60 - No. 11 (Nov 2024)

naringin, neohesperidin, quercetin; 35ug/mL, 140ug/mL,
280mg/Ld6i véi hesperidin. Moi mic nong dé lam 1ap lai
3 lan. Theo AOAC véi yéu cau do thu hoéi tai mic ham
lugng 100ppb - 10ppm phai dat tir80- 110 %.

XU ly s6 liéu bang phan mém Empower 3 va Microsoft
Excel 2020.

3. KET QUA VA THAO LUAN

3.1. T6i wu héa diéu kién phan tich flavonoid bang
HPLC

3.1.1. Lua chon buéc song phdt hién

Hinh 1 thé hién phd hdp thu phan t& UV-Vis cla
aringin, hesperidin, neohesperidin c6 cuc dai hap thu lan
lugt & 283,0nm; 284,2nm; 284,2nm va quercetin c6 2 cuc
dai tai 254,4nm va 364,2nm.

D& dam bédo dé nhay trong phan tich va han ché anh
hudng ctia nén mau va dung méi trong nghién ctiu nay
budc séng 285nm duc st dung dé xac dinh naringin,
hesperidin, neohesperidin, stt dung budc song 254nm dé
xac dinh quercetin.

(¢) neohesperidin

e (a) nangin .
: (d) quercetin

4 (b) hesperidin
41¥d4)
i

=1

--------------------

Hinh 1. Ph UV-Vis clia (a) naringin, (b) hesperidin, (c) neohesperidin,
(d) quercetin

3.1.2. Lua chon cét tach C18

Két qua khao sat vai 3 loai cot C18 gém: (a) Symmetry
® C18 (4,6x150mm, 5um); (b) SunFire® C18 (4,6x150mm,
5um); (c) XBridge® C18 (4,6x150mm, 5um) dugc thé hién
trén hinh 2.
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Hinh 2. Sac ky d6 hon hgp chudn cdia 3 cot khao sat

Trén cét (a) naringin, hesperidin, neohesperidin chua
tach hoan toan ra khéi nhau, trén cét (b) cac chat da tach
ra khoi nhau tot hon nhung peak clia narigin khong can
xuing va peak clia quercetin c6 2 dinh (ché peak). Cét (c)
cho kha nédng tach tét, cac chat tach nhau hoan toan,
peak nhon, d6i xung. Do d6, cét XBridge® C18
(4,6x150mm, 5um) dugc lua chon cho nghién cdu nay.

3.1.3. Lua chon pha déng

Hiéu qua tach sac ky phu thuéc phan I6n vao pha
déng. Pha dong co thé anh hudng dén: do chon loc clia
hé pha, thai gian luu gilt ctia chat phan tich, dé rong chan
peak sac ky... K&t qua & hinh 3 cho thdy, chuang trinh
gradient tach t6t hon nhiéu so v6i chuong trinh déng
dong. Chuong trinh ddng dong cho kha nang tach cac
peak phan tich rat kém, thai gian luu ngan tir 1,8 - 3,8 phut
khé tach khéi cac tap chat khi phan tich mau thuc.
Chuong trinh gradient thu dugc céc peak can déi, nhon,
tin hiéu dudng nén thap, cac chat tach tot ra khoi nhau.
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Hinh 3. Sac ky d6 véi cac pha dong (a) ACN; (b) acid phosphoric 0,1%:
ACN:= 70:30 (c) acid phosphoric 0,1%: ACN:= 50:30; (d) gradient 1; (e)
gradient 2

Véi 2 chuang trinh gradient, gradient 2 c6 nén én dinh
hon, dé réng chan peak nhé hon, téng thai gian phan tich
ngan hon. Do vdy, chuong trinh gradient 2 dugc lua chon
cho nghién ctiu nay.

3.1.4. Khdo sdt lua chon téc dé dong pha déng

Khi thay d6i téc d6 dong pha dong tu 0,8; 1,0 va
1,2mL/phut, cac sac ky d6 thu dugc déu cho kha nang
tach tot. VGi téc do dong TmL/phut cho ti 1é S/N I6n nhat

Tap60-S011(11/2024)
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G ca bon chat, hé s6 déi xtiing gan 1 nhat va dé rong chan
peak nhd nhat. Do vay, dé thu dugc sc ky dé véi cac peak
gon, tach t6t, thoi gian phan tich vira phai, toc do
TmL/phut dugc lua chon.

3.1.5. Xdy dung dudng chudn

Tién hanh do dung dich chudn c6 néng doé thay déi tur
0,1 - 200mg/Lvéi ca bén chat. Dudng chudn clia cac chat
dugc thé hién trong Bang 2. Tat ca cac dudng chudn déu
c6 hé s6 tuong quan R? > 0,9997, dat yéu cau ctia AOAC.

Bang 2. Dudng chuan xac dinh 4 flavonoid

W

oy |

EHEI

L LR} TaLLl ALl FLTHE]

Pl - TR TS - TS -

Chét phan tich Pudng chuan’ R?
Naringin y = 16581x- 266,93 0,9999
Hesperidin y=12741x+1318,9 1
Neohesperidin y=21239x — 622,24 0,9998
Quercetin y=16311x-902,92 0,9998

(*) y la dién tich peak, x la ndng dd chdt phdn tich (mg/L)
3.2. Nghién cuu lua chon phuong phap xi ly mau
3.2.1. Khdo sdt anh huéng cia dung méi hoa tan

Ca bon chat déu khoé tan trong nudc, tan tét trong
dung moi hitu ca. Vi vay, tién hanh khao sat 3 dung moi
hoa tan: methanol, ethyl acetat, ACN.

Két qua sac ky d6 trén hinh 4 cho thdy, trén mau thuc
chi phat hién thady hesperidin, khi hoa tan bang ethyl
acetat khong loai bé dugc hét tap chat nén peak lan rat
nhiéu tap, ham lugng hesperidin thap han rat nhiéu so
vé&i 2 dung méi con lai. V&i dung moéi methanol cho peak
sac ky doi xing va dé réong chan peak nhé hon, ham
lugng hesperidin cao hon so va&i ACN.

Vi vay, nghién cdu da lua chon methanol la dung moi
hoa tan cho cac mau nudc cam.
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Hinh 4. Sac ky d6 mau nudc cam duoc hoa tan trong 3 dung moi: (a) ethyl
acetat, (b) ACN, (c) methanol

3.2.2. Khdo sdt ky thuét hoa tan

Ky thuat hoa tan mau anh hudng nhiéu dén kha nang
phan tan va tach hoat chat can phan tich ra khéi nén
mau. Dua vao diéu kién phong thi nghiém, tién hanh
khdo sat 4 cach hoa tan: lac tay, lac ngang, lac vortex va
rung siéu am.

Véi ca bon ky thuat, hiéu suat thu dugc khac nhau
khong dang ké. Tuy nhién, lac tay cho nang suat lam viéc
kém, vortex méi lan chi dugc t6i da 2 mau. Do vay, dé
thuan tién va phu hgp vai diéu kién phong thi nghiém
nghién ctu lua chon ky thuat lac ngang dé t6i uu kha
nang xt ly mau, tang nang suat lam viéc, it tén kém.

3.2.3. Khéo sdt thoi gian hoa tan méau

Trén cung mot nén mau nudc cam tu nhién, tién
hanh lac ngang bang methanol & cac muic thai gian khac
nhau: 5phut, 10 phut, 20 phut. Hiéu suat khi lac 5 phut
thap han nhiéu so véi 2 muc con lai. G muc thai gian 10
phut va 20 phat hiéu suat tuong duong nhau. Vi vay dé
tiét kiém thai gian x ly mau, nghién ctu da lya chon
thai gian lac la 10 phut.
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3.3. Xac nhan gia tri sit dung ctia phuong phap
3.3.1.Dé én dinh hé théng

Thuc hién tiém ldp lai 6 lan vao nén mau hén hop

chuén c6 ndng dé 200ppm.
Bang 3. K&t qua do 6n dinh hé théng
Chat phan tich RSD:x (%) RSDspea (%)
Naringin 0,09 0,49
Hesperidin 0,09 0,94
Neohesperidin 0,07 0,44
Quercetin 0,07 0,53

Két qua & bang 3 cho thay gia tri RSD theo thai gian
luu va theo dién tich peak clia cd bén chat déu nhé hon
2%, dap ung theo yéu cau ctia AOAC.

3.3.2. D6 ddc hiéu ctia phuong phdp

Trén sic ky d6 & hinh 5 ctia mau chudn xuat hién peak
tai thai diém 10,2 phut cta naringin, 10,7 phut cla
hesperidin, 11,3 phut ctia neohesperidin va 13,8 phut cla
quercetin. Mau thém chuan cho tin hiéu chat phan tich

(c)
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Hinh 5. Sacky d6 (a) mau trang, (b) mau chudn va (c) mau thirthém chudn

3.3.3. Gidi han phdt hién (MDL), giéi han dinh luong
(MQL) cia phuong phdp

Sau khi phan tich 13p lai 10 lan mau thuc c6 nbng dé
thap (trong khoang 5 - 7 lan MDL udc lugng), gidi han
phat hién va gidi han dinh lugng clia naringin, hesperidin,
neohesperidin, quercetin dugc trinh bay & bang 4.

Bang 4. Gidi han phat hién, gidi han dinh lugng clia phuang phap

tai cung thdi gian luu cla mau chuén va sai léch thai gian Chat phén tich MDL(mg/L) | MQL(mg/L) R
luu khong qua 1%. Mau trang khéng cho tin hiéu ctia chat Naringin 0,12 0,40 8,07
phan tich. Nhu vay, phuong phap da xay dung cé d6 dac Hesperidin 017 057 6,87
hiéu cao. —
Neohesperidin 0,13 0,44 6,48
] Quercetin 0,18 0,61 418
an] I:Ei) Cac gia tri ctia hé s6 R déu nam trong gidi han yéu cau
-:'.l-:y-: 4 <R<10ctaAOAC.
o] 3.3.4.96 ldp lai
E e Két qua & bang 5 cho thay phuong phéap c6 dé lap lai
] nam trong khoang gidi han cho phép vai RSD dat tir 1,35
] - 2,48% (n = 6) nhd hon 11%, dap ting yéu cau ctia AOAC
— khi phan tich déng thdi naringin, hesperidin,
R b —— neohesperidin va quercetin trén nén mau nudc cam.
T T T 1T T T T T T T ' L L
414 H] 1 H] WEL) _— | -Té 4] qun T Béng 5. D(A) Iép |a| cﬂa phu’o’ng pha'p
e Chat phén tich SD RSD(%)
u.-»—; (b) gsk ] Naringi.n. 0,07 2,07
] 18 g esperidin , )
) B Hesperid 7,61 2,02
Ly R -
AE® : Neohesperidin 0,08 2,48
S ey g Quercetin 0,05 1,35
an] R 3.3.5. D thu héi
] EE R . o . N ¢
i) 09 ¥ Két qua tham dinh cho thay & cdc mic ndng do thap,
E A A ]‘ trung binh va cao, phuong phap c6 d6 dung tu 99,23 -
ey T —— 105,26% vé&i naringin, 98,22 - 104,20% v&i hesperidin,
i KILK] LKl T ED THIL .l
L1 e
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quercetin. Gia tri RSD clia cac chat tir 0,09 - 3,01%. K&t qua
phu hop véi yéu cau tham dinh phuong phap theo AOAC.

Bang 6. D4 thu hoi cla phuang phap

(hé;ti:)hhén Luqng(:::;r:)chué’n P (t:;) )ht"ii RSD (%)
0,6 105,26 2,17
Narigin 6,0 99,23 0,37
60,0 101,33 0,14
35 98,22 0,34
Hesperidin 140 104,20 0,09
280 92,70 0,20
0,6 104,32 2,42
Neohesperidin 6,0 96,34 0,60
60,0 92,34 0,17
0,6 100,62 0,70
Quercetin 6 86,96 3,01
60 87,07 1,58

3.4. Xac dinh ham lugng flavonoid trong mét sé giéng
cam tréng tai Viét Nam

Ap dung quy trinh da xay dung va xac nhan gia tri st
dung dé phan tich ham lugng flavonoid c6 trong nudc
cam dugc lay theo giéng va dia phuong khac nhau tai Viét
Nam goém 9 nhém mau. Cac mau déu dugc lay mau, ma
hoa va luu theo dung quy trinh cda Vién Kiém nghiém Vé
sinh an toan thuc pham Qudc gia. Két qua phan tich
flavonoid trong 45 mau cam cla cac giong cam khac
nhau gém cam Vinh (V), cam Sanh (S), cam Xa Doai (XD),
trong tai cac vung dia ly khac nhau gém Luc Nam - Bac
Giang (BG), Kim Bong - Hung Yén (HY), Ham Yén - Tuyén
Quang (TQ), Van Bén - Quang Ninh (QN), Tra On - Vinh
Long (VL), Anh Son - Nghé An (NA), Bdc Quang - Ha Giang
(HG), Cao Phong - Hoa Binh (HB) gbm 9 nhém mau, moi
nhom lay 5 mau.

Bang 7. Két qua phan tich trén mdt s6 nén mau nudc cam

Nhom | Naringin | Hesperidin | Neohespridin | Quercetin
mau | (mg/L) (mg/L) (mg/L) (mg/L)
BG.V KPH* | 233,39 +77,96 KPH** KPH™
HY.V KPH | 445,59 + 159,44 KPH KPH
Qv KPH | 444,58 +217,13 KPH KPH
QN KPH | 693,70 + 135,21 KPH KPH
108 KPH | 351,74 £ 61,023 KPH KPH
VLS KPH 203,84 + 54,36 KPH KPH
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NA.XD KPH 276,40 +72,64 KPH KPH
HG.XD KPH | 610,99 +113,29 KPH KPH
HB.CP KPH | 479,99 + 146,55 KPH KPH

(KPH: ndng do dudi MQL; (*): 0,40mg/L; (*¥): 0,43mg/L; (***): 0,60mg/L)

Két qua trong bang 7 cho thay, trong cdc mau cam Viét
Nam dem phan tich, khéng phat hién thay narigin,
neohesperidin va quercetin, chi phat hién duoc
hesperidin. Ham lugng hesperidin phu thuéc gidbng cam
va vung dia ly. Ham lugng hesperidin trong caéc mau cam
nam trong khodng 203,84 - 693,70mg/Lva mau c¢6 ham
lugng cao nhat la cam Vinh tréng tai Quang Ninh.

4. KET LUAN

Nghién ctu da xay dung thanh céng quy trinh xac
dinh déng thai naringin, hesperidin, neohessperidin va
quercetin trong nudc cam bang sac ky 1éng hiéu nang cao
vGi detector diod quang (HPLC - PDA) véi khoang tuyén
tinh réng tur 0,1mg/L - 200mg/L. Quy trinh x ly mau don
gian, dé dang trién khai & hau hét cac co s& ki€ém nghiém.
Phuong phéap da dugc xac nhan gia tri s dung va ap
dung dé phan tich mau nudc cam Viét Nam déu khoéng
phat hién narigin, neohesperidin va quercetin, ham lugng
hesperidin thay d6i theo giéng cam va vung dia ly.

Trong thdi gian tdi, ti€p tuc tién hanh dinh lugng
falvonoid trong cac mau nudc cam tu nhién vai s6 lugng
I6n han va dinh lugng trong mau nudc cam thuang mai,
tU d6 Uing dung cac thuat toan hoc may dé c6 thé phan
biét dugc cam & cac vung tréng va phan biét gitta cam tu
nhién véi cam thuong mai dua trén thanh phan hoa hoc.
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