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TOM TAT
Phirong phép trich ly anh huwong dén ham lugng phenolic tong, thanh phan hop chdt tw
nhién nhw flavonoid, limonoid va hoat tinh chong oxi héa cia dau hat citrus (budi Da Xanh,
budi Dudng Hong, cam Sanh, chanh Niim). Ham Iu’O’ng phenolic tong ciia dau hat citrus bang
perO'ng phdp ép co hoc cao hon so véi dau hat bang phwong phdp trich ly dung méi. Thanh
phan phan cwe cia dau hat dwege nhin danh va ban dinh lwong béi phu’ong phap LC-MS. Co 7
hop chit duoc nhan danh trong dau hat, trong d6 ¢6 3 flavonoid bao gom: 5,6,7,8,3°,4 - hexa-
methyoxyflavone (nobiletin); 3,3°,4°,5,6,7,8- heptamethoxyflavone; tangeretin va 4 limonoid
bao gom: deacelylnomllm limonin; nomilin; obacunone. Hoat tinh chong oxi héa (phwong
phap DPPH) ciia dich chiét dau hat bang phwong phap ép co hoc cao hon phwong phap trich ly

dung méi. Két qua cho thay dau hat cam Sanh & nong do 100 mg/mL dung dich methanol 70%
cé phan tram ikc ché géc tw do DPPH la 31.9%, tuwong dwong véi 42.8 ug BHT/mL.

Tir khoa: Ddu hat citrus, flavonoid, limonoid, ham lwong phenolic, hoat tinh chéng oxi hoa.
ABSTRACT

The extraction methods influence significantly total phenolic content, bioactive compositions
such as flavonoids, limonoids and antioxidant capacity of citrus seed oils (Da Xanh pomelo,
Duong Hong pomelo, Sanh orange, Num lime). Total phenolic content of seed oils obtained by
mechanical pressing is higher than that of oils obtained by solvent extraction method. The con-
stituent of polar extracts of the oils was identified and semi-quantitated by LC-MS. There were 7
compounds tentatively identified in citrus seed oils, including 3 flavonoids (5,6,7,8,3°,4 - hexa-
methyoxyflavone (nobiletin), 3,3°,4°,5,06,7,8-heptamethoxyflavone, tangeretin) and 4 limonoids
(deacetylnomilin, limonin; nomilin; obacunone). Citrus seed oils obtained by mechanical
pressing also show higher DPPH free radical scavenging activity than oils obtained by solvent
extraction do. The data of Sanh orange seed oil reveals that antioxidant activity with % DPPH
scavenging of 31.9% at concentration of 100mg Sanh seed oil/mL solution of 70% methanol in
water (v/v), equivalent to capacity of 42.8ug BHT/mL.

I. GIOI THIEU

Chi Cztrus la nhung loai cdy phan bd rét
rong, gan nhu & hau het cac luc dia, thudc ho
Rutaceae, c6 ngudn gdc va phat trién rong rai
O vung nhiét doi va can nhiét dé6i Pong Nam
A. Viét Nam co san luong trai cay nhi¢t doi
turong dbi cao, dic biét 1a cdy c6 mui (citrus).
Viét Nam dimg vi tri thir 29, chiém khoang

0.4% tong san luong cua thé gidi, san luong
cdy ¢0 mui cua nudc ta vao nam 2012 la
548.346 tan.

Citrus dugc st dung dudi dang an tuoi
hodc ché bién nudc ép. Trong qué trinh san
xuit nudc ép ¢ qui md cong nghiép, phan
bo di tir qua trinh nay bao g@)m vO, hat, thit
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qua, (chiém khoang 45 dn 58% nguyén
lidu) 1a mot sy lang phi va ting 6 nhiém moi
truong[1]. Hat citrus giau acid béo khong bao
hoa va limonoid, c6 hoat tinh sinh hoc cai
thién strc khoe con nguoi nhu chng oxi héa,
khang ung thu[2], gidm cholesterol khang vi
rat[3]. Hat ciing chua mot s6 hop chét phe-
nolic déng ké, bao gdm phenolic acid va fla-
vonoid. Flavonoid c6 mat trong qua citrus:
polymethoxylated flavone va glycosylated
flavanone, c6 nhiing hoat tinh s1nh hoc khang
ung thu, khang vi rut, khang tiéu huyét cau,
khang khuan va khang ndm...[2].

Hat citrus chtra khoang 36% dau, co thé
thu hoi tir hat bang phu:o’ng phéap ép co hoc
hogc trich ly dung méi. Dau hat c6 thé duoc
sir dung dé ndu sau khi tinh luyén va c6 thé sir
dung trong cong nghé¢ dugc va my pham[4].

Nghién ctru ndy chung t6i tién hanh so sanh
ham luong phenolic tong, thanh phan hoa hoc
va hoat tinh chéng oxi hoa cuia céc loai du hat
(budi Dudng Hong, budi Da Xanh, cam Sanh,
chanh Num) trén hai phuong phép ép co hoc
va phuong phap Soxhlet truyén thng.

I.NGUYEN LIEU VA PHUONG PHAP
1. Nguyén liéu

Hat cta 4 loai qua citrus, budi Duong H6ng
(Pong Nai), budi Da Xanh (Pdng Nai), cam
Sanh (Tra Vinh), chanh Num (Pa Lat) duoc
lam kho dudi diéu kién nhiét do phong cho
dén khi d6 Am cua chung dat tur 7 dén 10%.

Dau hat thu duoc tir bang cach ép hat boi may
¢ép co hoc Piteba Expeller Oil press (Ha Lan)
va phuong phép trich ly dung mdi bang may
Soxhlet (st dung dung moi hexane, 3 gio),
dugc bao quan ¢ 4°C trudc khi str dung.

2. Hoéa chit

- Methanol, acetonitrile, ethanol, acid
formic, Na,CO, (Merck)

- Thudc thir Folin-Ciocalteu, acid gallic,
2,2 Diphenyl-1-picryl-hydrazil radical
(DPPH) (Sigma), butylated hydroxy-
toluene (BHT) (Sigma).

3. Qua trinh trich ly

Can chinh xac khoang 1 gram dau hat vao
6ng li tim 15 mL. Thém 5 ml dung dich meth-
anol/nudc 70/30 (v/v), tron bang vortex trong
1 phut trudce khi si€éu am trong 15 phut & nhiét
d6 phong. Sau d6, mau duoc li tim & 5000
rpm trong 25 phut. Pha phan cuc methanol
duogc loc qua mang loc 0.45um trude khi ti€ém
vao h¢ LC-MS.

4. Xac dinh ham luwgng phenolic téng

Xéc dinh ham luong phenolic tong bang
phuong phap so mau st dung thude thir Fo-
lin-Ciocalteu. Lay 1 ml cac dung dich miu
tac dung v6i 5 ml thude thir Folin-Ciocalteu
10%, thém 4ml dung dich Na,CO, 1M, tron
déu hdn hop. Sau 1 gio, do do hap thu o budc
song 750 nm. Ham luong phenolic tong twong
duong véi s6 mg acid gallic trén kg chit kho
(mg GAE/kg chat kho) duwra vao duong chuin
cua acid gallic. Pudng chuan véi cac ndng do
xac dinh 20, 40, 60, 80, 100 pg/mL (R*=1).
Thi nghiém duoc thuc hién 3 1an d6i véi tat
ca cic mau.

5. Phan tich LC-MS

Nhitng hop chit dugc tach va phan tich boi
hé théng sic ki 1ong ghép khdi phd dau do 3
tr cuc (Agilent 6410 Triple quad LC/MS/MS)
bao gom hé thong sic ky 1ong hiéu ning cao
LC1200, cot Apollo (C8, 4.6x150mm, Sum)
va dau do khéi phd ba tir cuc vé6i kiéu ESL
May khéi phod hoat dong o kiéu duong, véi
nhiét @6 khi 350°C, téc do khi 9 (I/phut), neb-
ulizer 40 psi, capillary votage 4000 V, khoang
khéi pho 160-800 m/z. Nhiét d6 cot 40°C. Pha
dong bao gdm dung dich nudc véi 0.1% acid
formic (dung moi A) va acetonitrile (dung moi
B), str dung chuong trinh dung méi dang dong
voi 60% A va 40% B, toc d6 dong 1a 0.4 mL/
phut. Thé tich tiém mau 1uL.

6. Hoat tinh chdng oxi hoa

Phuong phap DPPH

Phuong phap trc ché gdc tu do DPPH dya
vao phan ng khtr cia DPPH khi tron voi chét
chdng oxi hoa nhu polyphenol, mat mau tim
ctia chiing va lam giam do hép thu cta ching
& 517 nm. Phan trim cta sy Gc ché géc tu do
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DPPH dugc tinh todn dya vao phuong trinh
sau day:

Phan trim ¢ ché DPPH (%)=
A 1x100

Trong d6 A va A 1a do hép thu ¢ cudi phan
ung trong dung dich DPPH véi ¢6 hoac khong
¢6 dich chiét hat [5]. Gia tri phan tram Gc ché
DPPH tuong duong voi mg trolox(BHT)/ml.
Mbi mau duoc do & vai nong do va gla tri IC,,
(mg/ml) duoc tinh toan dua vao phan tram

[(A A

trc ché tuong tng [6]. Ca phan trim tc ché
DPPH va g1a tri IC, o trong quan am voi nong
d6 co chat, muc do chéng oxi hoa cang cao
thi phan trim trc ché DPPH cang cao va gia tri
IC,, cang thép.
III. KET QUA VA BAN LUAN

1. Ham lwong phenolic tong

Bang 1: Phenolic tong ciia cac loai dau hat
bang phuong phap ép co hoc va phuong phap
trich ly st dung dung méi

Ham luong phenolic tong ciia
cac giong citrus (mg GAE/kg Ep co hoc Trich ly sir dung dung moi
dau)
Buoi Da Xanh 41.11 34.84
Buéi Duong Hong 51.03 39.27
Cam Sanh 88.21 45.57
Chanh Num 87.01 35.25

Ham luong phenolic tong cua cac loai dau
hat stt dung phuong phap ép co hoc cao hon
han so véi phuong phap trich ly dung méi.
Béi vi, phuong phdp ép co hoc st dung luc
co hoc dé ép lay dau ma khong tac dung nhiét
hodc o thé trong qua trinh ép, sy ma sét giita
nguyén li¢u va may lam cho nguyén liéu nong
1én, ciing co thé gay ra mat mat mot sd hop
chat tu nhién. Pi v6i phuong phap trich ly
dung moi bﬁng hé Soxhlet, c6 gia nhiét, dung
moi st dung 1a hexane (c6 nhiét d6 soi 68°C),
thoi gian trich ly 3 gio, nhu vdy qua trinh trich
ly nay vira tén thoi gian lau, vira bi anh huong
boi nhiét d6 cao (khoang 68°C) nén nhiing
hop chét tu nhién trong dau thu duoc it hon
han so voi phuong phap ép co hoc.

2. Phin tich thanh phin diu hat biing
phuong phap LC-MS

C6 7 hop chit dugc nhan danh trong dau
hat bang phuong phip LC-MS véi thiét bi
su dung la Agilent 6410 Triple quad LC/
MS/MS, trong d6 c6 3 flavonoid bao gom:
5,6,7,8,3,4° - hexamethyoxyflavone (nobile-
tin) ; 3,3°,4°,5,6,7,8 -heptamethoxyflavone;

tangeretin va 4 limonoid bao gom: deacetyl-
nomilin; limonin; nomilin; obacunone dugc
liét ké trong bang 2. Tir két qua phan tich
trong bang 3 cho thay, flavonoid c6 mit trong
dau hat cam Sanh va chanh Nam. Céc loai dau
hat bué¢i Da Xanh va Pudong Hong phat hién
thiy luong flavonoid ¢ dang vét.

So sanh dau hat giira 2 phuong phap, luong
flavonoid trong dau hat cam Sanh bang phuong
phap co hoc nhiéu hon so véi du hat cam
Sanh bang phwong phap trich ly dung méi (cu
thé 5,6,7,8,3°,4° -hexamethyoxyflavone (nobi-
letin); 3,3°,4°,5,6,7,8 —heptamethoxyflavone;
tangeretin trong dau hat bang phuong phap ép
co hoc 1an luot véi phf?ln tram di¢n tich peak
13 2.48%, 5.05%, 2.04%, trong khi d6 dau hat
cam sanh bang phuong phéap trich ly dung
moi chi chira 3,3°,4°,5,6,7,8-heptamethoxyfla-
vone v6i phan trim dién tich tong cac peak 1a
3.84%). Phu hop vé6i két qua ham lugng phe-
nolic téng & trén, voi dau hat cam Sanh bang
phuong phap ép co hoc (88.21 mg GAFE/kg
dau) va dau hat cam Sanh bang phuong phap
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trich ly dung moi (45.57 mg GAE/kg dau).
Dau hat chanh Num béang phwong phap ép co
hoc chtra 5,6,7,8,3’,4’-hexamethyoxy flavone
(nobiletin) chiém 1.42% tong dién tich cac
peak, trong khi ¢ dau hat chanh Nam bang
phuong phép trich ly dung moi khong phat
hién thiy cac flavonoid.

Tir két qua phan tich cho thiy dau hat cit-

rus chira lwong limonoid tuong dbi cao, ngoai
ra con chira mot lugng nho flavonoid, trong
d6é cam Sanh va chanh Num chua lugng fla-
vonoid nhiéu hon cic gidng khac. St dung
phuong phap ép co hoc, than thién voi moi
truong, khong sir dung nhiét va dung moi, thoi
gian nhanh va giir lai dugc ca limonoid va fla-

vonoid trong dau hat.

Bang 2: Cac hop chit duoc nhan danh trong dau hat citrus

Thoi gian

Hop chat I (phit)

[M+H]*

m/z

Deacetylnomilin 16.45

472.8

454 8[M+H-H O], 436.8[M+H-2H O]’,
426.8[M+H-CO-H,0J", 412.8[M+H-CO -
H,0]", 369[M+H-CO,-CH,COOH]*

Limonin 20.25

470.8

453[M+H-H,0]", 435[M+H -2H 0",
425[M+H-CO-H,0]", 410[M+H-CO -H O],
367[M+H-CH,COOH-CO,]"

5,6,7,8,3”,4’-hexamethyoxyfla-

vone (nobiletin) 24.36

402.8

388[M+H-CH, ", 373[M+H-OCH, ",
355[M+H-H,0-2CH,J", 327[M+H-CH_-
20CH,]", 211['*A +H], 165[°?B,]"

Nomilin 26.29

514.8

496.8[M+H-H 0], 469[M+H-H,0-COT",
411[M+H-CH,COOH-CO,]*, 393[M-+H-
H,0-CH,COOH-CO ],

3,37,4°,5,6,7,8-heptamethoxy-

flavone 27.45

432.8

403[M+H-2CH, " 385[M+H+2CH_-H O,
211["*A,+H-2CH,]", 183[*?B +H,OT,
165[°B,]"

Tangeretin 33.12

372.8

343[M+H-2CH, ", 328[M+H-3CH,J",
300[M+H-3CH,-COJ", 211['*A-2CH,[,
135[°2B, ]

Obacunone 35.16

454.8

437[M+H-H,0]", 419[M+H-2H,0T",
409[M+H-CO-H,07", 391[M+H-CO-
2H,0]", 331[M+H-CO-2H,0-CH,COOH]",
315[M+H-CO,-2H,0-CH,COOH]*
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3. Hoat tinh chong oxi héa ciia diu hat

Bang 4: Hoat tinh chdng oxi hoa cta dich chiét

dau hat phuong phap ép co hoc va phuong
phép dung moi.

‘ Ep co hoc Trich ly bang dung méi
Nong do
4 . (mg dau/ ) ) ) )
Giong Cirrus | 1\ | op e ché | M8 BHT | e o e cné | H8BHT 1 ¢
mL 50 mL 50
100 214 30.4 16.2 242
Buoi Buomg | 5 33.4 445 | 700 1 og3 379  |>400 mg/
Hong mg/mL mL
400 4.8 55.6 33.9 45.1
100 25.3 35.0 18.8 27.3
g 400 >400 mg/
Buoi Da Xanh | 200 34.8 462 | pornr | 286 38.9 o
400 37.8 49.7 30.3 40.9
100 31.9 42.8 26.2 36.0
Cam Sanh 200 52.1 666 | 1895 1 453 58.6 3019
mg/mL mg/mL
400 62.8 79.3 51.5 65.9
100 29.9 40.4 282 38.4
Chanh Nam | 200 49.0 63.0 |2lomel| 445 574 | 7400 mg/
mL mL
400 60.7 76.8 46.8 60.4

Hop chét phenolic ¢6 vai trd quan trong dbi
vo1 hoat tinh chéng oxi hoa cta dau hat, thanh
phan acid béo khong bdo hoa va thanh phan
tocopherol ciing gop phan dang ké vao hoat
tinh chéng oxi hoa cua dau hat[7].

Theo bang 1, ham luong phenolic ciia dau
hat bang phwong phép ép co hoc cao hon so
voi phuong phap trich ly dung moéi. Két qua &
bang 4, phan tram tc ché gbc DPPH cua dich
chiét dau hat bang phuong phap ép co hoc
cling cao hon phuong phép trich ly dung moéi.

Dau hat cam Sanh va chanh Num c6 kha
ning khang oxi hoa cao hon cic gidng budoi
Da Xanh va Puong Hong boi vi ham luong
phenolic va thanh phan flavonoid (phan tich
bang LC-MS) ctia cam Sanh va chanh Nam
cao hon so v6i dau hat bugi Da Xanh va budi
Puong Hong.

Gia tri IC,; cua BHT la 64.3 pg/mL, st

dung lam chit d6i chung du:Ong dé so sanh véi
gia tri IC_ cta cac loai dau khac nhau. Dya
vao két qua & bang 4, diu hat cam Sanh va
chanh Num (bang phuong phép ép co hoc) co
gia tri IC, lan luot 1a 189.5 mg/mL, 216 mg/
mL, dau hat cam Sanh va chanh Nim bang
phuong phap trich ly dung moéi lan luot 13
301.9 mg/mL va 16n hon 400 mg/mL. Dau hat
cac gidng budi Da Xanh va budi Puong Hong
cua ca 2 phuong phép ép co hoc va trich ly
dung modi déu c6 IC, >400mg/mL.

4. Két luén

Thanh phan hop chat ty nhién cta dau hat
citrus bi anh hudng bdi phuong phap trich ly.
Ham luong phenolic tong, limonoid, flavo-
noid va hoat tinh chdng oxi héa ctia dau hat
citrus tor phuong phép ép co hoc cao hon so
vo1 phuong phap trich ly dung moi. Bén canh
d6, ham luong céc hop chét flavonoid duoc
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phat hién trong dau hat cam Sanh va chanh
Num nhiéu hon so véi hat gidng budi Pudng
Hong va Da Xanh.

Hién nay hau nhu chua ¢ nghién ctru duge
cong bd vé thanh phan hop chat ty nhién trich
ly tir ddu hat qua citrus ¢ Viét Nam. Vi thé,

nghlen cliru nay g6p phan cung cap cac thong
tin vé thanh phan hoa hoc va hoat tinh chéng
oxy hoa cua dau hat, nham muc dich tan dung
phé thai va ning cao gia tri cua nd. Dau hat
citrus trd thanh mot san pham co gia tri kinh
té, co thé sir dung lam nguyén liéu trong cong

nghé dugc pham va my pham.
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