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TOM TAT

Duea hdu la mét logi trdi cdy giau L-citrulline, ddc biét la trong vo
quda, L-citrulline givip cdi thién sitc khoe tim mach, tang cwong mién
dich va cdc loi ich vé sirc khoe tinh duc. Phwong phdp quang pho
hd'p thu UV-Vis dwoc su dung dé xdc dinh ham luwong L-citrulline
trong vé va thit qua cia bon loai dwa hdu khédc nhau & bude séng
490 nm. Két qua la ca bon loai dua hdu khao sdt ¢6 ham lwong L-
citrulline trong thit qua dao déng tir 0,580 dén 1,12 mg/g it hon ham
lwong L-citrulline trong vo dia hdu (0,76 dén 1,28 mg/g) (can ban
kho). Phwong phap dinh lwong L-citrulline bang UV-Vis dwoc tham
dinh vé do dac hiéu, do tuyen tinh, dé lap va tdi lap, do dung, gioi
han phat hién va gi6i han dinh lwong. Tat ca két qua déu c6 hé so
tuwong quan R, dg tin c¢dy R va gid tri RSD dat yéu cau theo quy dinh
AOAC (2016). Do dé phwong phdp UV-Vis c¢6 thé sir dung dé xdc
dinh ham lwong L-citrulline trong cac logi trdi cdy khac trong tw
nhién.

Tir khod: Diacetyl monoxime, dira héu, L-citrulline, tham dinh, UV-Vis

ABSTRACT

Watermelon is a fruit rich in L-citrulline, especially in the fruit's skin,
which improves heart health, boosts immunity and provides sexual
health benefits. UV-Vis spectroscopy method was used to determine
the L-citrulline content in the rind and flesh of four different
watermelons at a wavelength of 490 nm. As a result, all four kinds of
surveyed watermelon had L-citrulline content in watermelon flesh
Jjuice ranging from 0.580 to 1.12 mg/g, less than the L-citrulline
content in watermelon rind juice (0.76 to 1.28 mg/g) (dwt). The
method was validated for specificity, linearity, repeatability and
repeatability, accuracy, limit of detection and limit of quantitation.
All results in correlation coefficient R?, reliability R and relative
standard deviation RSD were required according to AOAC
regulations (2016). Therefore, the UV-Vis method can be used to
determine L-citrulline content in other natural fruits.

Keywords: Diacetyl monoxime, watermelon, L-citrulline, validation,
UV-Vis
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1.GIOI THIEU

Dua hau (Citrullus lanatus Thumb.) thudc ho
Cucurbitaceae, 1a nhém cay chiu han, cdy dang than
leo, c6 bo 1é lan xa (Paris et al., 2017). Qua c6 vo
ctng, nhin va da dang vé hinh dang, mau sic, c6 thé
nang tir 2-15 kg. Hinh dang chinh 1a thudn dai, dang
oval hodc tron. Mau sic cia qua ciing thay doi tir
xanh den, xanh dam, xanh nhat, c6 soc hodc khong
¢6 soc, mot s6 giéng mdi lai tao thi c6 ca mau vang
(Paris et al., 2017).

Thit qua

Hinh 1. Ciu tao qua dwa hiu
(Neglo et al., 2021)

Qua c6 thé dugc chia 1am 3 phan chinh: thit qua,
hat va phan vé (Hinh 1), trong d6 phan thit chiém
khoang 68% tong khoi lugng, vo xap xi 30% va hat
khoang 2% (Abu-Hiamed, 2017). Phan vo chira
nhiéu vitamin va mudi khoang, dic biét voi luong
L-citrulline dbi dao nhat trong tu nhién (Rimando &
Perkins-Veazie, 2005; Duran Barén et al., 2021).
Khi nhu ciu sir dung va ché bién san phim tir dua
hau ngay cang ting thi ngudn phu pham vo dua hau
thai ra méi truong ngdy cang 16n. Vi thanh phan
chiém dén 30 - 35% tong khdi lwong qua va giau
L-citrulline hon thit qua (Rimando & Perkins-
Veazie, 2005), vo dua hiu 1a mdt ngudn tai nguyén
tdt nén dugc tan dung dé chiét xuat L-citrulline.
Viéc tai st dung vua gitip bao vé moi truong vira
mang lai hiéu qua cao trong thu hdi L-citrulline. O
Viét Nam, dua hiu 12 mot loai trai cay dugc tréng
rong rii c6 san luong 16n va vo dwa hau hau hét 1a
b6 di (Pong & Thiy, 2020), vi vay rat thuan loi dé
lam ngudn thu L-citrulline.

Citrulline dwoc tong hop trong co thé ngudi mot
cach tu nhién nhu mot phy pham cia qué trinh tong
hop nitric oxide (NO) tir arginine, c6 vai trd chong
oxy héa va giin mach tiém ning (Rimando &
Perkins-Veazie, 2005; Caruso et al, 2017).
Citrulline cling nhu nhiéu loai amino acid khac 1a
thuong ton tai trong tu nhién ¢ dang L, do d6 duoc
goi la L-citrulline (Paris, 2015; Ridwan et al.,
2018a). L-citrulline 1a mot a-amino acid khong thiét
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yéu c6 thé dugc téng hop trong co thé tir cac hop
chit khéc. L-citrulline c6 kha ning giam dau moi co,
tang strc bén van dong va cai thién chtrc ning sinh
Iy nam (Ridwan et al., 2018b). Loai amino acid nay
dugc bd sung vao dd udng dinh dudng thé thao va
duoc xem la mot loai thuc phém chirc nang dang
vién hay bdt (Duran Bar6n et al., 2021).

Mot s6 cong trinh trén thé gioi da cong bd vé
phuong phép phan tich L-citrulline bang cac phuong
phap nhu phuong phap quang ph6 hap thy phan tir
(UV-VIS) (Wenge et al., 2010), phuong phép sic ky
16p méng (TLC) (Gupta et al., 2019), phuong phap
sac ky long hiéu ning cao (HPLC) (Ridwan et al.,
2018a, 2018b; Corleto et al., 2019; Johnson et al.,
2022). Tuy nhién phuong phap HPLC doi hoi nhiéu
ky thuat va thiét bi dic tién hon cac phuong phép
khac, phuong phap TLC la phuong phap pho bién
dugc g dung chu yéu trong qué trinh tach chat hon
la phén tich dinh lugng so vdi phuong phap UV-Vis
va phuong phap HPLC. Ngoai ra ca phuong phap
TLC va HPLC déu sir dung kha nhiéu dung moi
trong qua trinh phan tich va dinh lugng. Vi vay trong
bai bao nay, phuong phap UV-Vis dugc ung dung
dé dinh luong L-citrulline trong vo va thit qua dua
hau ciia bon loai dwa héu l1a Hic My Nhan, Thanh
Long, Mit Trdi Do va Huynh Chau tai thanh phd
Can Tho va tham dinh lai phuong phap nay. Trong
d6 ky thuat quang phd hip thu UV-Vis duoc sir dung
tir nam 1939 dé xac dinh ham luong citrulline dua
trén sy hinh thanh hop chit mau (d6 hip thu cuc dai
& 490 nm dbi voi citrulline) do phan tmg cua
L-citrulline vo6i diacetyl monoxime trong moi
truong acid theo co ché dugc mo ta boi Holmes
(1968) (Hinh 2):

o o
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Hinh 2. Phin tng tao hop chit mau cia  L-
citrulline voi diacetyl monoxime trong moi
trudmng acid
(Holmes, 1968)

Cuong d6 mau ciia hdn hop phéan tng ti 16 thuan
v6i nong do L-citrulline trong mdt pham vi nhat
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dinh (Fearon, 1939). Fearon (1939) con cho réng
cuong d6 mau cam 1a két qua ciia qua trinh oxy hoa
mot vong pyrimidine chuyén hoa thanh (Holmes,
1968). Qua trinh thim dinh duoc thyuc hién véi cac
tiéu chi nhu do tuyén tinh, d6 lap lai va tai lap, do
dang.

2.PHUONG PHAP NGHIEN CUU
2.1. Vit liéu va phwong phap
2.1.1. Nguyén liéu va héa chat sir dung

Nguyén liéu: Bén loai dua hau dugc chuén bi
cho thi nghiém (Hinh 3) bao gdm dua hau rudt do
¢6 hat Hic My Nhan (xuét xir Long An), dua héu
rudt do co hat Thanh Long (xudt xir Long An) dua
hau rudt do khong hat Mat Troi Do (xudt xr Long
An) va dua hau vang c6 hat Huynh Chau (xut xir
Long An) dugc mua tai nha vuon quéan Binh Thuy,
TP. Cén Tho. Céc qua dua hiu duoc lya chon theo
tiéu chi la cuéng con xanh, vo cing, khong bi sau,
khéi lugng trung binh mot qua 1,5 + 2 kg. Cac qua
dua hiu duge bao quan ¢ nhiét d6 phong va duogc
tach riéng phan vo tring dé thu lay dich ép tir vo va

b.Dwa hau Thanh
Long

a.Dua hiu Hic My
Nhén

c.Dwa hiu Mt Troi P6

Tép 60, S6 chuyén de: Khoa hoc ti nhién (Hoa-Sinh) (2024): 223-231

thit qua dwa hdu. Thi nghiém duoc thyc hién voi
tong sO qua dua hau 1a 12 qua, 3 qua cho moi loai
dua hau.

Dich ép v va thit qua dira hdu: Qua dua hau sau
khi mua vé& s& dugc rira sach béng dung dich NaCl
10% rdi dugc rira lai dudi voi nude chay dé loai bo
dét, bui va vi sinh vat bam trén vo dua hiu. Dung
dao bang thép khong gi dé got bo vo xanh va tach
hat. Vo trang va thit qua dua hau s& dugc ép bang
may ép trai cady ¢ nhiét do phong. Dich ép sé duogc
loc qua vai loc ¢6 kich thudc 16 1 pm dé loai bo xac
qua. Dich lgc tho dugc tiép tuc loc qua giéy loc bé'mg
thiét bi loc chan khong dugc loai bo cac thanh phan
lo ling cua thit qua. Cac dich loc s€ dugc dem di
phan tich ham lugng L-citrulline.

Héa chit sir dung: L-citrulline (tinh khiét 98%)
(Puc), sodium hydroxide (Viét Nam), diacetyl
monoxime (DAMO) (Puc), hydrochloric acid
(Trung Qudc), phosphoric acid (Trung Qudc),
sulfuric acid (Viét Nam), than hoat tinh (Viét Nam),
methanol (Trung Qudc).

d. Dwa hiu Huynh
Chéu

Hinh 3: Cac loai dwa hiu dwoc sir dung trong nghién ciru

2.1.2. Phuong phap phan tich ham lwong
L-citrulline trong vo dwa hau

Dich chiét 10 mL vo tring va thit qua dua hau
ctia bdn loai dua hdu duoc khir mau bang 2 g than
hoat tinh, sau d6 dich nay s& dugc pha loang dén
ndng do thich hop sao cho nong d6 cia L-citrulline
cia miu nam trong khoang ndng do cua duong
chuan. Tiép theo, thém vao 1 mL dung dich da pha
lodng lan luot 1a 4 mL nudc cat, 2 mL hdn hop
sulfuric acid va phosphoric acid (ti 18 thé tich 3:1),
0,25 mL dung dich DAMO 30 g/L. Pun néng cac
dung dich trong bé diéu nhiét & nhiét d6 100°C trong
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30 phut. Cac mau duoc dé ngudi vé nhiét do phong
va do d6 hip thu bang may quang phd UV-Vis tai
budc song 490 nm (Wenge et al., 2010). Thi nghiém
dugc thyc hién voi 3 1an lap. Két qua 1a gia tri trung
binh cua 3 lan lap.

2.2. Thim dinh phwong phap UV-Vis

Sau khi thu duogc két qua dinh lugng L-citrulline
ctia cac loai dua hau, chiing t6i tién hanh tham dinh
phuong phép trén vo dua ciia mot trong bon loai dua
hau khao sat voi cac tiéu chi sau:
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2.2.1. Bo dac hiéu

Quét phé UV-Vis cia mau tring, mau chun,
mau thir trong khodng budc séng (200 - 800 nm).
Ghi nhén phd UV-Vis ctia mau thir ¢ Amax trong tu
Amax MAu chudn; mau tring khong c6 do hap thu tai
A d6. Trong d6 mau tring chi bao gdm 4 mL nudc
cét, 2 mL hon hop sulfuric acid : phosphoric acid (ti
1¢ thé tich 3:1), 0,25 mL dung dich DAMO 30 g/L.
Mau chuan 1a mau L-citrulline 500 mg/L. Méu thu
1a miu nude ép vo dua hau pha loang 30 lan.

2.2.2. D¢ tuyén tinh
Céch tién hanh:

Chudn bi dung dich L - citrulline chudn: Can 25
mg bot L-citrulline chuén va dinh mirc 1én 25 mL
bang nudc cit dé thu duge dung dich L-citrulline
chudn c6 ndng d6 1000 mg/L. Pha lodng vé& cac nong
d6 200, 400, 600, 800 mg/L.

Xéy dung dwong chudn: Dung micropipet hut
0,5 mL dung dich L-citrulline & cac nf“)ng d0 trén cho
vao cac éng nghiém. Tiép tuc dwoc pha loang 0,5
mL cac dung dich nay véi 3,5 mL nudc cit va dua
qua may vortex dé dong nhit. Sau do hat 0,5 mL
dung dich tir cac dng nghiém vao 6 dng nghiém khac
dé tién hanh phan tng tao hop chit mau véi DAMO
theo phuong phap cua Wenge et al. (2010). Do d6
hép thu & budc song 490 nm ciia 6 dng nghiém trén.
Thi nghiém lap lai 3 1an.

Tinh toan:

Xay dung phuong trinh hoi quy gitra do hap thy
va ndng do L-citrulline (mg/L) bang do thi y va x.
Xéc dinh gi4 tri R2.

— Chi tiéu danh gia: Gia tri R2.

2.2.3. D¢ lap lai
Céch tién hanh:

Hap phy 10 mL nudc ép vo dua héu qua 2 g than
hoat tinh dé khtt mau. Pha loang 0,5 mL dich trich
da loc v&i a mL nude cat (a lan luot 1a 1,5; 3,5; 5;
10; 25; 50). Cac dich pha loang s€ dugc phan ung
tao hop chat mau véi DAMO theo phwong phép cia
Wenge et al. (2010). Do d6 hép thu cac mau & bude
song 490 nm. D6 1ap lai dugce thyc hién vai mdi mau
pha lo2ng duogc lap lai 3 lan. Do tai 1ap dugc thuc
hién trén mau pha loang 10 1an va lap lai 6 lan.

Tinh toan:

Tir phuong trinh duong chuén, tinh dwoc ham
lugng L-citrulline cia mau sau khi pha lodng x
(g/L). Ham lugng L-citrulline X (g/L) trong mau
ban dau la:
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X (glL)y=x*f

Trong d6, 14 hé s6 pha lodng miu.

— Chi tiéu danh gia: Nong do L-citrulline trung
binh C (mg/L), d léch chuin SD (%) va o léch
chuan twong d6i RSD (%).

2.2.4. D¢ dung
Céch tién hanh:

Chudn bi ngafu goc: pha dung dich chuan
L-citrulline ¢6 nong @6 1000 mg/L.

Chudn bi mau thém chudn: Hip phu 10 mL nudc
ép vo dua hdu qua 2 g than hoat tinh dé khir mau.
Hut 5 mL dich loc r6i thém chinh xac 0,1 mL dung
dich chuan 1000 mg/L (thém chuan 100 mg/L)
(Ridwan et al., 2018a). Pha loang 0,5 mL dich da
thém chuan véi 3,5 mL nudce cat. Hat 0,5 mL dich
trén vao 1 6ng nghiém mai dé tién hanh phan tmg
hop chéat mau véi DAMO theo Wenge et al. (2010).
Po d6 hép thu ctia mau & bude song 490 nm. Xéc
dinh nf)ng d6 L-citrulline trong dich pha loang x
(g/L) bing _phuong phap ndi suy tur phuong trinh
duong chudn. Liap lai thi nghiém nay véi thé tich
thém chuan 13 0,1 mL; 0,2 mL; 0,4 mL dung dich
chuan 1000 mg/L. Mai n6ng do chit thém chun
duoc 1ap lai 6 lan.

Tinh toan:

D6 thu hdi R, (%):

Ra (%) = %XIOO%

c

trong do: C la ndng d6 do dugc trong mau thém
chuan, C, la ndng d6 do dugc trong mau khong thém
chuan, C.1a nong d9 chuan thém vao.

- Chi tiéu danh gia: Do thu hdi Re, (%).
2.2.5. Xac dinh gioi han phat hién, gioi han
dinh lwong va do tin cqy dva trén mau thu

Céch tién hanh:

Hap phu 10 mL nuéc ép vo dua hau qua 2 g than
hoat tinh dé khtr mau. Pha loang 0,5 mL dich trich
da loc voi 50 mL nude cat. Dich pha lodng s& dwoc
phan tmg tao hop chit mau véi DAMO theo phwong
phap cia Wenge et al. (2010). Do d6 hip thu cac
mau & bude song 490 nm. Thi nghiém duogc lap lai
10 lan (n = 10).

— Tinh toan:

Gi6i han phat hién LOD (mg/L):
LOD=SD X3
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Gidi han dinh lwong LOQ (mg/L):
LOQ=SD X 10

Danh gi4 do tin cdy ciia LOD béng gid tri R,
trong d6 R dugc tinh bang cong thirc:

__C
LOD
— Chi ti€u danh gia: do tin cay R.
2.3. Xirly két qua

Str dung phan phan mém Microsoft Excel 2013
dé xac dinh do tuyén tinh, tinh toan cac gia tri trung
binh, d6 1éch chuén, d6 1éch chuan twong ddi, d6 thu
hdi. Cac théng sé thim dinh phuong phap nhu gia
R2, d6 1éch chuan tuong dbi, do thu hdi va do tin ciy
ctia LOD dugc dbi chiéu theo huéng dan cia AOAC
(2016).

3.KET QUA VA THAO LUAN
3.1. Ham lugng L-citrulline trong vé va
thit qua ctia mgt so loai dwa hau

Trong Hinh 4, ham lugng L-citrulline trong cac
bd phén thit qua va vo tring cua céac loai dua hau
khac nhau. Chug to L-citrulline dugc phan b khac
nhau trong dua héu phu thudc vao loai dua héu.
Nhin chung, L-citrulline tap trung nhiéu trong vo
trang cua qua dua hau & cac loai dua hau dugc khao
sat. Khi so sanh ba loai dua cung mau thit qua la
mau d6 thi dua héu c6 hat Hic My Nhan va Thanh
Long c6 ham luong L-citrulline trong vo va thit qua
déu cao hon loai dua hiu khong hat Mat Troi DO.
Dbi véi ba loai dira hau ¢ hat nhung khac nhau vé
mau thit qua, loai dua hau ruét vang Huynh Chau co
ham lugng L-citrulline trong vo cao hon nhung
trong thit qua lai thap hon hai loai dwa hau rudt do
¢6 hat. Pidu nay chimg t6 sy lai tao gidng dwa hau
moéi ciing anh huong dén sy phan bd L-citrulline
trong qua dwa hau.

Mot s6 nghién ctu ciing cho két qua vé
L-citrulline trong vo dwa héu 1a 16n nhat. Két qua so
sanh ham lugng L-citrulline trong vo va thit qua sé
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khéc nhau khi phuong phap tinh (cédn ban kho hoac
can ban udt) cling nhu phuong phap phan tich khac
nhau. V6 dwa hiu s& chira ham luong L-citrulline
theo trong lugng tuoi 16n hon trong thit qua nhung
s& cho két qua nguoc lai khi tinh theo trong lwong
kho (Rimando & Perkins-Veazie, 2005; Ridwan et
al., 2018a). Rimando va Perkins-Veasiz con giai
thich rang su khac biét nay la do do 4m cua hai bo
phén khéc nhau, cu thé 12 95% 4m & vo dua va 90%
am O rudt dwa. Tuy nhién két qua nghién ctru cua
Rimando and Perkins-Veasiz (2005) dbi véi loai
dua rudt do thi ham lugng L-citrulline trong ca thit
qué va vo tring ciia dua hau khong hat déu 16n hon
dua hiu ¢6 hat.

Gu et al. (2023) ciing phan tich dugc thit qua dua
hau ¢6 ham luong citrulline cao nhit bang cach sir
dung mé hinh don 16p té bao Caco-2 biéu mé rudt
nguoi trong 6ng nghiém (Gu et al., 2023). Gu va
cOng sy con giai thich sy khac nhau nay la do sy
khac nhau trong qua trinh tiéu thu thirc &n khac nhau
ctia cac bo phan dua héu, két qua sinh kha dung
citrulline cho thdy ti 1¢ van chuyén trong vo dua hau
cao hon so vdi trong thit qua. Ngoai ra, két qua &
Hinh 4 ciing cho thiy ham lugng L-citrulline trong
v6 dua hiu rudt vang Huynh Chau c6 hat 16n hon
cac loai dua hiu rudt do khac nhung theo Ridwan et
al. (2018) thi lai cho két qua ngugc lai. Joshi et al.
(2019) thi lai cho riang khong ¢ sy khac nhau vé
ham lugng L-citrulline trong ca vo va thit qua (Joshi
etal., 2019). Nhiing két qua khac nhau trong sy phan
bd L-citrulline cua cac loai dua hdu khac nhau da bi
anh huong boi giéng loai, gen, diéu kién tréng trot,
thoi tiét, nhiét do, luong nudc cung cap ciia moi khu
vuc khac nhau (Volino et al., 2021). Davis et al.
(2011) dd ching minh riang ndng d6 L-citrulline bi
anh huong boi moi truong va thay doi dang ké trong
céc nén van hoa khac nhau (Davis et al., 2011). Tém
lai, ham Iugng L-citrulline phan bd trong vo nhiéu
hon rudt qua cia cac loai dua héu khac nhau. Vi vay,
v6 dwa hau Hic My Nhéan dugc ¢ dinh cho quy
trinh thim dinh phuong phap UV-Vis béi vi loai dua
nay phd bién va thu mua d& dang trong subt thoi gian
nghién ctru.
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3.2. Thim dinh phwong phap thu tai budc song 490 nm tuong ty rpﬁu chuén, d¢
3.2.1. D6 dac hiéu hap thu ciia mau trang khong c6 d hap thu tai budc
o séng 490 nm.

b6 dac hiég duoc trinh bay trong Hinh 5, pk}é
UV-Vis ciia mau nudc ép vo dua hau co6 dinh hap
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Hinh 5: Pho UV-Vis lan lwgt ciia miu chuin, miu thir va miu tring
3.2.2. B¢ tuyen tinh Bing 1. Két qua phan tich hoi quy mbi twong
Do tuyén tinh 1a két qua dya vao duong biéu dién quan giira nong d9 va d hap thy cia L-
su phu thudc gitta do dap tmg cua do hap thu A (y) citrulline
va nong do (x). P tuyén tinh dugc biéu thi bang Nong do Do hép thu (A) Trung
phuong trinh hdi quy y = ax + b véi hé s6 tuong (mg/L) Lan1l Lin2 Lén3 binh
quan tuyén tinh R Neu hé s6 hoi quy tuyen tinh 0 0,000 0,000 0,000 0,000
0,99 < R2 <1 thi méi twong quan gitra hai bién thé 200 0,164 0,184 0,156 0,168
hién tuyén tinh rd rét. Két qua do tuyén dwoc trinh 400 0,299 0,256 0,284 0,280
bay trong Bang 1 va Hinh 6. 600 0,499 0,531 0,442 0491
800 0,667 0,762 0,694 0,708
1000 0,808 0,922 0,910 0,880
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Hinh 6: D6 thi biéu dién sy tdng quan mat dp
quang vao nong do dung dich L-citrulline

Phuong trinh hdi quy tuyén tinh:
y =0,0009x — 0,0241
Hé s6 tuong quan: R2 = 0,992.
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Nhién xét: Trong khoang ndng do khao sat tir 0
dén 1000 mg/L, tai budc song 490 nm cho thdy su
turong quan tuyén tinh giita do hip thu va ndng do
chit khao sat v6i hé sb trong quan gan 1 (R2>0,99),
chung t6 ¢6 sy twong quan tuyén tinh chat ché giira
do héip thu A va néng do chat khao sat. N6ng do L-
citrulline cang 16n thi d6 hip thu A cang ting va
ngugc lai. Phuong trinh: y = 0,0009x — 0,0241 1a
phuong trinh duong chuan xac dinh ham lugng L-
citrulline trong vé dwa hiu.

3.2.3. Do lap lgi va tdi lap

Do lap lai va tai 1ap cta phuong phap dugce xac
dinh bang cach danh gia d6 léch chuan twong d6i
RSD (%) cua cac két qua phén tich L-citrulline trong
méu dich ép vo dua hiu véi cac do pha lodng khac
nhau. Két qua do lap lai dugc trinh bay & Bang 2 va
do tai lap duogc trinh bay & Bang 3.

Bang 2. Két qua dd lip lai dinh lwong L-citrulline véi cic hé sé pha loing khac nhau

Hé s6 pha lodng 3 7 10 20 50 100
Lan lgp 1 5777,222  8800,556 10172,222  8462,963  5375,926  10640,741
Lan lap 2 5628,333  8839,444 9494.,444  7996,296  6135,185 9233,333
Lan lap 3 5759,444  9036,481 9431,481 8425926  5357,407 9566,667
Trung binh C (mg/L) 5721,667  8892,160 9699,383  8295,062  5622,840 9813,580
SD 81,316 126,489 410,699 259,400 443,801 735,475
RSD (%) 1,421 1,422 4,234 3,127 7,893 7,494
Bang 3. Két qua d¢ tai lip dinh lwong L-citrulline véi cac hé so pha loéing 13 10

Lan lip 1 2 3 4 5 6
Do hap thu (A) 0,418 0,422 0,440 0,436 0,458 0,473
Nong do Ceirunine (mg/L)  4915,926  4956,667  5156,667  5112,222 5360,370  5523,333
Trung binh C (mg/L) 5170,864

SD 234,376

RSD (%) 4,533

Nhén xét: Két qua dinh lugng L-citrulline véi
d06 1ap lai n = 3 trong Bang 2 cho théy do lap lai cua
cic mau & 6 hé sd pha lodng 1a 3; 7; 10; 20; 50 va
100 1an ¢6 gia tri RSD nam trong khoang tir 1,4 dén
7,8%, trong khi d6 gia tri RSD cua d6 tai 1ap (n = 6)
& Bang 3 1a 4,5%. Ddi chiéu voi quy dinh coa
AOAC 2016 thi két qua d¢ lap lai nam trong gidi
han cho phép 1a 11% va do tai lap toi da 1a 7,3%
(AOAC, 2016).

3.2.4. B¢ dung

Do dung cua phuong phap dwoc xac dinh bang
cach danh gia d6 1éch chuan tuong ddi cua cac két
qua phan tich L-citrulline trong mau dich ép vo dua
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hau va mau dich ép vo dua hau c6 thém L-citrulline
chuén & 3 mirc d6 12 ndng d6 thap (100 mg/L), ndng
d6 trung binh (200 mg/L) va ndng d6 cao (400
mg/L). Két qua dugc trinh bay & Bang 4 véi cac gia
tri d6 thu hdi twong tmg véi cic mau c6 thém chudn
L-citrulline 100 mg/L, 200 mg/L va 400 mg/L.

Nhin xét: Két qua dinh luong L-citrulline trong
v6 dua hdu va cac mau thém chuin véi d6 lap lai n
= 6 trong Bang 4 cho thay d6 thu hoi 87 - 105%. Dbi
chiéu v6i quy dinh ciia AOAC 2016 thi két qua do
thu hdi ndm trong gidi han cho phép 1a 80 - 110%
(AOAC, 2016).



Tap chi Khoa hoc Pai hoc Can Tho

Tép 60, S6 chuyén de: Khoa hoc ti nhién (Hoa-Sinh) (2024): 223-231

Bang 4. Két qua d thu hdi xac dinh trén miu thir thém chuin

Nong d9 chuin thém Py hidp  Nong dd Ccitrutine Trung binh Cimni DO thu hoi
vao (mg/L) thu (A) (mg/L) Ccitrutiine (mg/L) (mg/L) (%)
1,409 1114,633
1,491 1178,411
1,444 1141,856
100 1443 1141078 1169,207 99,167 99
1,495 1181,522
1,593 1257,744
1,580 1247,633
1,548 1222,744
1,565 1235,967
200 1571 1240.633 1243 ,485 173,444 87
1,507 1190,856
1,677 1323,078
1,748 1378,300
1,837 1447,522
1,947 1533,078
400 1,960 1543.189 1488,744 418,704 105
1,981 1559,522
1,867 1470,856

3.2.5. Gidi han phat hién, gioi han dinh luwong
va do tin cdy

Gidi han phat hién va giéi han dinh lugng sé
duoc tinh toan dya trén két qua do léch chuén c6 do
lap lai n = 10 1an dugc trinh bay ¢ bang 5. Ngoai ra,
gia tri do tin cdy R s€ dugc xac dinh dya trén gidi
han phat hién LOD d6i v6i mau thir 1a mau nude ép
v6 dua hau di duoc pha loang 100 lan.

Bang 5. Két qua do ndng d9 L-citrulline cia miu
thir dich vé dwa hau (n = 10)

bohap  Ccitrwine  Trung binh C SD
thl.l A (mg/L) Citrulline (mg/L)
0,058 91,222
0,059 92,333
0,046 77,889
0,059 92,333
0,059 92,333
0,062 95,667 89,22 7.3
0,063 96,778
0,061 94,556
0,048 80,111
0,047 79,000

Gidi han phat hién la n6ng d6 ma tai do gia tri
xac dinh duoc 16n hon d khong dam bao do cua
phuong phap. Pay 1a nong do thip nhat cta chat
phan tich trong mau c6 thé phat hién dugc nhung
chwa thé dinh lwong duoc (d6i véi phuong phap dinh
luong). Vi vay néu 4 <R < 10 thi ndng d6 dung dich
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thtr 1a phu hop va LOD tinh dugc la déng tin cay
(Son va ctv, 2010).

Tur bang 5, gia tri LOD, LOQ va R duoc tinh nhu
sau:

LOD =73x3=218mg/L

LOD =7,3x10=73,0 mg/L
89,2

R = — =
21,8

4,1

Dbi chiéu vai két qua thu dugc, co thé thiy gia
tri R cila mau thtr nam trong khoang phu hop.

4. KET LUAN

Dua hiu c6 sy phan bd L-citrulline khac nhau &
cac bd phan trong qua (L-citrulline trong thit qua
dao dong tir 0,580 dén 1,12 mg/g, con trong vo dua
hau 1a 0,76 dén 1,28 mg/g tinh theo trong lugng
kho), trong d6 vo dua hau 1a ngudn phu pham
thudong dugc thai ra méi truong ma it dugc st dung
lai tai Viét Nam, tuy nhién lai 1a nguén cung cép L-
citrulline nhiéu nhat trong qua dua héu. Ngoai ra,
nghién ctru da thdm dinh phuong phap dinh lwong
L-citrulline trong vo dwa hau bang quang phd UV-
Vis, dya vao phan tng tao mau vai thudc thir
diacetyl monoxime. Phuong phap dinh lugng phu
hop vé6i hé théng quang pho UV-Vis, dam bao do
tuyén tinh, 6 dung twong ddi vdi ti 18 % chat chuén
tim lai nam trong khoang cho phép 1a 80 - 110%, cac
gia tri RSD cua d¢ 1ap lai va do tai lap cling nim
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trong gidi han cho phép, do d6 phuong phéap c6 d6
chinh xac cao. Cac gia tri LOD va LOQ c6 dg tin
cay thudc khoang 4 < R < 10. Vi vay phuong phap
UV-Vis la phuong phap du dap tng cho viéc danh
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