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XAY DUNG QUY TRINH PINH LUONG DONG THO’I NARINGIN
VA HESPERIDIN TRONG QUA BU'O'1 NON BANG SAC KY LONG
KHOI PHO HAI LAN (LC-MS/MS)
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TOM TAT

Muc tiéu: X3y dung quy trinh dinh lugng dong
thdi naringin va hesperidin trong qua budi non bdng
LC-MS/MS. Poi tugng va phuceng phap: Naringin va
hesperidin trong qua bugi non. Quy trinh dinh lugng
dugc xdy dung va thdm dinh bang phuong phép sic
ky 16ng dau do MS/MS. Két qua: Diéu kién sac ky: cot
Cs, pha dong methanol — acid acetic 0,1% (50 : 50),
téc d6 dong 0,6 ml/phit, nhiét d6 cot 30°C, nhiét do
budng tiém mau 10°C, thé tich tiém mau 5 pl va phat
hién bang dau do MS/MS G ché do ESI (-), MRM. Quy
trinh dlnh Iu‘dng dat cac chi tiéu thdm dinh theo
hudng dan cta ICH. K&t ludn: CS thé (ing dung quy
tinh d& xac dinh ham lugng cla naringin va
hesperidin trong qua bugi non.

T khoa: naringin, hesperidin, budi non, LC-
MS/MS.

SUMMARY
STIMULTANEOUS DETERMINATION OF
NARINGIN AND HESPERIDIN IN YOUNG
POMELO POWDER BY LIQUID
CHROMATOGRAPHY TANDEM MASS

SPECTROMETRY (LC-MS/MS)

Objectives: Stimultaneous determination the
content of naringin and hesperidin in young pomelo.
Subjects and Methods: naringin an hesperidin in
young pomelo. The qualitative procedure by HPLC-
MS/MS was built and validated. Results:
Chromatographic conditions: Cg column, mobile phase
methanol — acetic acid 0.1 % (50 : 50), flow rate 0.6
ml/min, column temperature 30 °C, autosampler
temperature 10°C, injection volume 5 pl, and MS/MS
detector with ESI (-), MRM mode. Validation results
proved the proposed method was suitable for
determining the content of naringin and hesperidin in
young pomelo powder. Conclusion: The procedure
can be applied for stimultaneous determination the
content of naringin and hesperidin in young pomelo.

Keywords: naringin, hesperidin, young pomelo,
LC-MS/MS.
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I. DAT VAN DE

Cay budi (Citrus maxima (L) Osbeck, ho Cam
quyt Rutaceae) la moét trong nhiéu loai cay an
trai dugc trong nhiéu & Viét Nam va co san
lugng 16n tai mot s tinh thanh nhu Vinh Long,
Bén Tre, Dong Nai, Phd Tho,... Cac thanh phan
hoa hoc trong qua bugi nhu tinh dau, coumarin,
limonoid, flavonoid,... [1] thé hién nhiéu tac
dung sinh hoc quy nhu ch6ng oxy hda, khang
viém, ha lipid mau,... [3,5,8].

Budi non la qua non, chua truéng thanh cla
cay budi. Trong qua bugi non, naringin la thanh
phan flavonoid chi€ém ty |&é cao nhat va cao han
qua trudng thanh [7]. Ngoai naringin thi
hesperidin cling dugc xac dinh la c6 trong vod
bugi non, tuy nhién qua moét s6 két qua thuc
nghiém cho thdy ham lugng hesperidin rat thap
va thay doi theo thang tudi cia qua budi. Vdi
ham lugng hesperidin thap nén dé khao sat déng
thGi ham lugng cua 2 hoat chat nay trong quéa
bugi non, phugng phap LC-MS/MS dugc xay
dung va thdm dinh. K&t qua cla nghién clu sé
dugc ing dung trong khao sat dong thai tich luy
clia naringin va hesperidin trong qua bugi non.

Il. NGUYEN LIEU VA PHU'ONG PHAP NGHIEN CU'U

2.1. Nguyén liéu va doi tugng nghién ciru

- Nguyén liéu nghién cau: qua budi non,
sau khi thu hai dugdc rlra sach, cat lat, phai kho
va xay thanh bét thd cé dé 4m dudgc xac dinh.
Bao quan trong cac tdi nhua hodc lo thuy tinh
chdng &m. Ham am dudc xac dinh ngay khi xay
dung phuang phap.

- POi tuong nghién cdu: naringin va
hesperidin trong qua budi non.

- Dung méi, hoa chat: methanol LC-MS
(J.T.Baker, My); acid acetic bdang PA (Merck,
Blrc), nudc dung cho sac ky ldng, naringin (98,6
%, sO 10: LC61115, AK Scientific, My); hesperidin
(88,0 %, s& 16: QT214 050321, Vién Kiém
nghiém thudc Thanh phd H6 Chi Minh).

2.2. Phucng phap nghién clru. Quy trinh
X(r ly mau: can mot lugng mau thdr bot budi non
vao binh dinh mdc 100 ml, thém 60 ml
methanol, chiét bang bé siéu 4m trong 30 pht,
dé ngudi va dién dén vach bdng methanol, 13c
déu. Ly tam 4000 vong/phat trong 5 phut, lay
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chinh xac 3 ml dich trong cho vao binh dinh mirc
100 ml, b& sung methanol dén vach, Iac déu. Loc
gua mang loc 0,22 pym.

2.2.1. Khao sét diéu kién khéi phé. Tiém
truc ti€p dung dich naringin 5 pg/ml va
hesperidin 5 pg/ml vao hé thong LC-MS/MS vdéi
nguodn ion héa phun dién t&r ESI am. Chon ché
dd khao sat tu ddong dé€ bdn pha ion phan tor
thanh cac ion con va chon ion con cé cudng do
cao nhat cho qua trinh dinh lugng. T6i uvu hda
th€ Q1, nang lugng bdn pha (CE) va thé Q3 tu
dong theo phan mém LabSolutions cua thiét bi.

2.2.2. Khdo sat diéu kién sac ky. biéu
kién sac ky du kién: nhiét do cot 30 °C; nhiét do
budng tiém mau 10 °C; thé tich tiém mau 5 pl va
toc d6 dong 0,6 ml/phat.

Khao sat cac diéu kién anh hudng dén qua
trinh phan tich nhu c6t sac ky, thanh phan va ty
Ié pha ddng: cbt sac ky: Cs va Cis; pha dong:
acetonitril — acid acetic 0,1 % va methanol — acid
acetic 0,1 % (50 : 50).

2.2.3. Tham dinh quy trinh dinh luong.
TU céc diéu kién khéi phd va diéu kién sic ky da
lya chon, ti€n hanh thdm dinh quy trinh dinh
lugng theo hudng dan clia ICH va AOAC [2, 4].

INl. KET QUA NGHIEN cU'U

3.1. Piéu kién khéi phé. Thiét bj khdi phd
ba t&f cuc v8i ngudn ion hda phun dién tur, ché
dd ion &m dugdc s dung dé€ khao sat diéu kién
ion me va ion con t6i uu. Két qua dudc trinh bay
¢ Bang 1.

Bang 1. Cac ion phdn tur va jon con
trong phéan tich khéi phé’

Chat |Manh me| Manh con Q1| CE| Q3
phan tich| (m/z) (m/z) |[((V)(V)|(V)
Naringin 579 271 281 35] 19
Hesperidin| 609 301 28| 29| 22
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Hinh 1. Phé 5 [M-H} ion me (hinh bén tréi) vé
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fon con (hinh bén phai) cua naringin

Inten. (x1,000,000)

61430

El&ﬂ%ﬁs

74& 2

Hinh 2. Ph6 db [M-H] ion me (hinh bén trai),
ion con (hinh bén phai) cua hesperidin

Céc thdng s6 phan tich khdi phd khac dudc
t6i uvu bao goém: téc do khi phun 3,0 I/phdt, toc
dé khi khé 15,0 I/phat, nhiét d6 bo phan
desolvation line 250 °C, nhiét do bo phan heating
block 400 °C, thé giao dién 4500 V.

3.2. Piéu kién sac ky

- Cot séc ky khao sat: Nucleoshell Cis (150 x
4,6 mm; 2,7 um) va Nucleodur Cs EC (150 x 4,6
mm; 3 pm). Cot Nucleodur dugc lua chon do hai
pic khdo sat tach nhau, hinh dang can doi va
chiéu cao phu hgp cho qua trinh phan tich.
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Hinh 3. Sac ky doé khao sét coét sac ky

Cis (150 x 4,6 mm; 2,7 ym) (hinh bén trai)
va Cs (150 x 4,6 mm; 3,0 um) (hinh phai)

Két qua sac ky d6 & Hinh 4 cho thdy pic
naringin va hesperidin dugc rifa giai va ghi nhan
dudc tin hiéu pic véi pha dong methanol — acid
acetic 0,1 % (50 : 50). Dung moi methanol hiéu
qua han quy trinh phan tich dong thgi naringin
va hesperidin vdi dau do MS/MS.
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Hinh 4. Sic ky dé khao séat pha déng

ACN - acid acetic 0,1 % (hinh trai) va MeOH
— acid acetic 0,1 % (hinh phai)

3.3. Du thao quy trinh dinh lugng

Mau thur: can 0,15 g bdt BN vao binh dinh mic
100 ml, thém 60 ml methanol, chiét siéu am trong
30 phl]t, dé ngudi va dién dén vach véi cling dung
mdi, l&c déu. Ly tdm 4000 vong/phdt trong 5 phut.
Lay chinh xac 3 ml I6p dung dich cho vao binh dinh
muc 100 ml, b8 sung methanol dén vach, lc déu.
Loc qua mang loc 0,22 pm.

Mau chudn: hdn hop dung dich chudn
naringin va hesperidin pha trong methanol dé
dugc dung dich chuén co nong dd lan lugt I
4000,0 va 8,0 (ppb). Loc qua mang loc 0,22 pym.

Mau tréng: methanol.

Diéu kién sac ky: Cot: Nucleodur Cs EC (150
X 4,6 mm; 3 ym), pha dong: methanol — acid
acetic 0,1% (50:50), t6c d6 dong: 0,6 ml/pht]t
nhiét d6 cot: 30°C, nhiét d6 budng tiém mau:
10°C va thé tich tiém mau: 5l

Piéu kién khéi phd: ché dd: ESI (-), MRM,
toc do khi phun: 3,0l/phut, toc do khi kho: 15,0
I/phdt, nhiét do desolvation line: 250 °C, nhiét do
heat block: 400 °C va thé giao dién: 4500 V.

Ham lugng (mg/g) naringin/hesperidin trong
mau dugc tinh theo cong thirc:

D
X(mg/g) = cxccxaxmx(l—h)xlﬂﬁ
Trong do: St: dién tich pic dung dich tha

Sc: dién tich pic ciia dung dich chuan

Cc: nong dd dung dich chuan (ppb)

a: do tinh khiét ctia chuén (%)

D: d6 pha lodng cua dung dich th

m: khdi lugng can mau thir (g)

h: d6 &m cla dudgc liéu (%)

3.4. Tham dinh quy trinh dinh lugng

3.4.1. Tinh phu hop hé théng. Ti€én hanh
sic ky 6 an 13p lai dung dich chuén va 6 lan I3p

lai dung dich thdr.

Két qua khao sat tinh phu hgp hé thdng
dugc trinh bay & Bang 2.

Bang 2. Tinh phu hop hé théng cua miu
chuén (n = 6) va mau tha’ (n 6)

A
tr (phat) S (< 25’0)
Mau chuan
449 (RSD | 3426688
Naringin | 5 069%)  |(RSD 1,42%)| 1/ (Pat)
174,82 (RSD | 17118 (RSD
Hesperidin 0,08%) 2.38%) 1,6 (Pat)
Mau thar
[ 451(RSD | 3696990
Naringin |5 h99%)  |(RSD 1,06 %) 18 (Pat)
174,88 (RSD | 22235 (RSD
Hesperidin 0,08%) 3,74 %) 1,5 (bat)

Nhén xét: RSD (%) cua thdi gian luu, dién
tich p|c naringin va hespendm trong mau chuan
va mau thir déu < 5,3 % va hé s6 bat doi < 2,0.
Két luan: quy trinh dat tinh phu hgp hé thong

3.4.2. D9 ddac hiéu. Tién hanh sac ky cac
mau trang, mau th, mau chudn va miu thu
thém chudn. K&t qua thi nghiém dd dic hiéu
dugc trinh bay & Hinh 5 va 6.

Sac ky d6 (SKP) ctia mau trdng khong xuét
hién pic c6 thdi gian luvu tuong (ng véi pic
naringin va hesperldln trong SKD mau chuan.

SKD cla mau thtr cé tin hiéu pic cd thgi gian
luu (4,51 va 4,88 phit) tuong ang vdi pic
narmgm va hesperidin (4,49 va 4,82 phut) trong
SKD mau chuan

SKD mau thir thém chudn c6 su tang dién
tich pic (5627796 va 33736) so vdi SKD cliia mau
thar (36.12?27 va 21855).
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Hinh 5. SKD méu trang (A), mdu chuén (B),
méu thir (C) va méu tha thém chuén (D)

203



VIETNAM MEDICAL JOURNAL N°2 - FEBRUARY - 2023

Phd MS clia mau trdng khdng xuét hién cac

Ph& MS clia mau thr va mau chuan cd tin hiéu

manh phé khéi m/z = 579,15 — 271,10 ion me va ion con dc trung cla naringin (m/z =
(naringin) va m/z = 60895 — 300,80 579 — 271) va hesperidin (m/z = 609 — 301).
(hesperidin). Két luan: quy trinh dat d6 dac hiéu.
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Hinh 6. Phé MS thu’ nghiém do dac hiéu

Hinh QA) mau trdng; Hinh (B): ion me
naringin/mau chudn; Hinh (C): ion me
narlngln/mau thar; H|nh (D): ion con narlngln
mau chuén; Hinh (E): ion con naringin mau thur;
Hinh (F): ion me hesperldln/mau chuan; H|nh
(G): ion me hesperldln/mau thir; Hinh (H):
con hespendln/mau chuadn; Hinh (I): ion con
hesperidin/mau thr

3.4.3. Khodng tuyén tinh. Pha ché dung
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dich chudn hén hdp goc naringin va hesperldm
trong methanol cé noéng do6 lan lugt la 40,00 va
0,08 (ppm). TU dung dich chuan hdn hdp goc,
chudn bi 6 mau chudn hdén hgp ¢ nong doé
naringin tr 1600,0 — 8000,0 (ppb) va nong do
hesperidin tir 3,2 — 16,0 (ppb). Pha lodng dé
dudgc dung dich chudn naringin 0,1 ppb. Xac dinh
sy tugng quan gitta ndéng do naringin/hesperidin
va dién tich pic.



TAP CHi Y HOC VIET NAM TAP 523 - THANG 2 - SO 2 - 2023

Bang 3. Két qua khdo sat khodng tuyén
tinh

5| 3610152 106,3
6 | 3559415 106,4

19084 0,20
19191 0,21

Naringin Hesperidin
STT | Nong d® |..x._ ... |Nong do| Dién
(ppb) _|P¥n tich| “(ppb) " | tich

1 0,10 3862 - -
2 1571,29 | 1256886 3,11 7630
3 1964,11 | 1641729 3,89 8398
4 3928,22 | 3208170 7,78 20153
5 4713,87 | 3975110 9,34 |23373
6 5892,34 | 4505491 | 11,67 |29613
7 7856,45 | 6500121 | 15,56 | 39797

Phuang trinh hoi quy tuyén tinh cla:

- Naringin: y = 811,8x + 6429,3 VvGi x la
nong do naringin (ppb) c6 trong mau; y la dién
tich pic naringin; hé s6 tugng quan r = 0,9980.

- Hesperidin: y = 2627,2x — 987,1 vdi x la
nong do hesperidin (ppb) cé trong mau; y la dién
tich pic hesperidin; hé s6 tuang quan r = 0,9990.

3.4.4. D6 chinh xac. Phan tich 6 mau thdr
doc 1ap va dugc thuc hién bdi 2 kiém nghiém
vién nhau.

Bang 4. Két qua thua’ nghiém dé chinh
xdc (n=12)

Trung binh = 107,6| Trung binh = 0,2
mg/g RSD = 0,90 % mg/g RSD = 3,25 %
RSD S pic va ham lugng naringin, hesperidin
clia 2 kiém nghiém vién < 5,3 %. Quy trinh dat
dd chinh xac, ham lugng naringin va hesperidin
trong budi non [an lugt la 107,6 va 0,2 (mg/q).

3.4.5. LOD va LOQ. Pha lodng mau chudn
dén ndéng do cho tin hiéu phat hién (LOD) va
dinh lugng (LOQ). _

Pha ché cac mau th{r tugng 'ng vGi ndng do
LOD va LOQ, tiém Iap lai 6 lan cac dung dich thir
nay vao hé théng sac ky, két qua dugc trinh bay
¢ Bang 5.

Bang 5. Két qua tha nghiém LOD va
LOQ (n = 6)

Gidi han phat
hién
S

Gidi han dinh
lugng

S

LoD
(ppb)

LOQ
(ppb)
Naringin | 0,05|1238 5,5| 0,10 | 4148] 19,0
Hesperidin| 1,56 3124 10,7| 3,11 | 7513 19,8

Tin hiéu trén nhieu (S/N) ¢ LOD va LOQ déu

S/N S/N

ST Naringin Hesperidin dat yéu cau, LOD cua naringin va hesperidin lan
| Dién tich] C (mg/g)|Dién ticH C (mg/g)| Iugtla 0,05 va 1,56 (ppb) va LOQ la 0,10 va 3,11
Kiém nghiém vién 1 (ppb).
1| 3687360 108,3 22667 0,21 3.4.6. b6 ding. D6 ding dugc thuc hién
2| 3668775 108,0 22583 0,21 bang phuong phap pha ché mau th va thém
3| 3656119| 107,9 | 21549 | 0,20 mdt lugng chudn tuong (ing véi cac muc ndng
4 3662623| 107,5 | 22265 | 0,20 @6 LOQ; 50; 100 va 150% so vdi nong d dinh lugng.
5 | 3696506 108,5 21354 0,19 Moi muric néng dé thuc hién 3 l[an. Phan tich
6 | 3667556 107,8 21693 0,20 va xac dinh ty 1& phuc hdi. K&t qua thdm dinh dd
Kiém nghiém vién 2 dung dugc trinh bay & bang 6.
1| 3709620 108,7 19493 0,21 Ty |é phuc h6i cla naringin va hesperidin tai
2| 3705793 109,0 18185 0,19 cac muc nong do déu thudc gigi han 80,0 —
3 | 3601040 106,8 18649 0,20 110,0 (%) va RSD < 5,3 %, quy trinh dat do
4 | 3597555 106,4 17434 0,19 dang [2].
Bang 6. Két qua thu nghiém dé dung (n = 12)
Naringin Hesperidin

Mic| TT Cthém Ctim lai TLPH Cthem Ctim lai o
(ppb) | S (ppb) | (%) | (ppb)| 5 | (ppb) |T-PH (%)

1 0,050 4507 0,050 97,0 1,40 7525 1,19 85,2

LoQ| 2 0,050 4444 0,049 94,8 1,40 7700 1,26 89,7

3 0,050 4462 0,049 95,1 1,40 7603 1,23 87,7

1 1060,6 1798415 1098,45 103,6 2,10 10347 1,87 89,0

50% | 2 1060,6 1818852 1105,66 104,2 2,10 10445 1,87 89,2

3 1060,6 1821341 1108,72 104,5 2,10 10364 1,84 87,7

1 2112,2 3610702 2202,01 103,8 4,20 21756 4,12 98,1

100%| 2 2112,2 3590274 2170,86 102,3 4,20 20906 3,79 90,1

3 2112,2 3566418 2135,48 100,7 4,20 21143 3,87 92,0

150% 1 3181,9 5340714 3198,23 100,5 6,30 30537 5,36 85,1

2 3181,9 5417295 3304,54 103,9 6,30 30000 5,18 82,2
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| 3 ] 31819 | 5367413 | 3243,09 101,9 6,30 | 30785 | 548 86,9
Trung binh 101,0 Trung binh 88,6
RSD (%) 3,50 RSD (%) 4,50

3.4.7. Khoang xac dinh. Khoang xac dinh for Dietary Supplements and Botanicals”,

phugng phap dugc xac dinh tir két qua khao sat
do6 dung:

- Khoang nong dé dinh lugng cua naringin:
0,1 - 6000,0 (ppb).

- Khoang nong do dinh lugng cla hesperidin:
3,1 -12,0 (ppb).

IV. KET LUAN

Quy trinh dinh lugng dong thdi naringin va
hesperidin trong budi non bang phuong phap
LC-MS/MS dat cac yéu cau vé thadm dinh. C6 thé
{’ng dung quy trinh trong viéc kiém soat ham
lugng 2 flavonoid nay trong qua budi non. Ham
lugng naringin va hesperidin trong bot bugi non
lan lugt la 107,6 va 0,2 (mg/q).
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MOT SO CHi SO HUYET HOC, PONG MAU VA MOI LIEN QUAN
O’ BENH NHAN UNG THU’ PHOI NGUYEN PHATTAI VIEN HUYET HOC -
TRUYEN MAU TRUNG UO'NG GIAI POAN 2020 - 2022

Nguyén Khanh Hal, Tran Thi Kiéu My'2, Dao Thi Thiét?

TOM TAT

Bénh ly ung thu phdi nguyén phat 1a bénh ly ac
tinh ngoai hé tao mau; tuy nhién, nhiéu nghlen ctru
trén thé gidi cho thdy su’ bién doi da dang vé huyet
hoc va déng mau phét sinh trong qua trinh t|en trlen
va diéu tri bénh. Muc tiéu: (1) MO ta mot s6 chi s6
huyét hoc, déng mau trén nhom bénh nhan ung thu
phGi nguyén phat tai Vién Huyét hoc — Truyen mau
Trung Udng  giai doan 2020 — 2022. (2) Nhan xét mdi
lién quan glufa mot s6 chi s huyet hoc, dong mau va
dic diém cua déi tugng nghlen cliu. Do tugng va
phu’dng phap nghién clfu: 34 bénh nhéan diéu tri
[an dAu tai dia diém nghién clru trong thai gian ngh|en
ctu, dugc chan doan ung thu phdi trudc thdi diém

1Truong Pai hoc Y Ha Noi

2Vién Huyét hoc — Truyén mau Trung Uong
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nhap vién. Két qua nghién ciru: Nhém tubi 50-64
chiém ti I& cao nhat vai 76.5%. Ti Ié nam:nir ~ 8:1. Ti
I€ tang bach cau lén t&i han 40% vdi chi s trung binh
ld 16.13 + 23.29 G/L. Gan 50% dbi tugng co tang s6
lugng tiéu cu vdi trung binh la 511.35 + 511.67 G/L.
60% bénh nhan c6 nguy co huyet khoi trung binh —
cao theo thang diém Khorana, can diéu tri dv phong
Chi s6 D-dimer tang & 82% benh nhan, va 80% co
tang nong do fibrinogen vdi gid tri trung ‘binh [an lugt
la 2061.97 + 2180.45 ng/ml va 5.22 + 1.33 g/I. Chua
thady co su khéc biét vé mét th6ng ké khi so sanh
trung binh va ti |é tdng cac chi s6 huyet hoc, dong
mau cua hai nhém ddi tugng chua va da diéu trl ung
thu phdi bang cac phuong phap khac nhau. Nong do
Fibrinogen va s6 lugng tiéu cau & dbi tugng nghién
cltu c6 mdi tuong quan chdt ché vGi hé sd ‘tuong quan
r=0,6. K&t luan: Doi ‘tugng ngh|en clfiu cd mot so chi
sO huyet hoc, dong mau xu hudng tang cao véi nguy cd
huyet khai dLra theo thang diém Khorana. Fibrinogen va
ti€u cau cé méi tudng quan chdt ché vdi nhau. Khong
¢6 su’ khac biét gilta nhom da dleu tri va chua dleu tri
ung thu ph0| Nhu‘ng bénh nhan c6 tang bach cau, tiéu
cau chua ro nguyen nhan nén phdi hgp kiém tra xét
nghiém déng mau va tam soat ung thu phai.
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