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Abstract: The Kien ty syrup is formulated from six medicinal materials, including Pericarpium
Citri Reticulatae, Fructus Aurantii immaturus, Radix Codonopsis, Rhizoma Atractylodis
macrocephalae, Fructus Crataegi, Fructus Hordei germinatus and sodium benzoate as a
preservative. Hesperidin, a bioflavonoid found in Pericarpium Citri Reticulatae and Fructus
Aurantii immaturus, is used to assess the syrup's quality in terms of the assay. In this study, an HPLC
method for the simultaneous determination of hesperidin and sodium benzoate in Kien ty syrup was
developed. The method was performed on an Agilent C18 column (250 % 4.6 mm; 5 pm) with the
mobile phase being a mixture of 0.05 M phosphate buffer solution (pH 5.5): acetonitrile (70:30, v/v),
running in an isocratic elution mode. The flow rate was set at 1.0 mL/min, and the injection volume
was 10 uL. The analytes were detected at 225 nm. The method was validated and met the
requirements according to ICH and AOAC guidelines. Applying the developed quantification
method, the analysis of three sirup lots revealed that the content of hesperidin and sodium benzoate
ranged from 0.480-0.504 mg/mL and 2.869-2.306 mg/mL, respectively. The study results indicate
that this quantification method can be applied for the simultaneous determination of hesperidin and

sodium benzoate in Kien ty syrup and similar products.
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Tém tit: Sird Kién ty dugc bao ché tir sau duoc lidu gdm Pericarpium Citri Reticulatae, Fructus
Aurantii immaturus, Radix Codonopsis, Rhizoma Atractylodis macrocephalae, Fructus Crataegi,
Fructus Hordei germaninatus va natri benzoate lam chit bao quan. Hesperidin 1a mot bioflavonoid
dugc tim thay trong Pericarpium Citri Reticulatae, Fructus Aurantii immaturus, dugc st dung dé
danh gia chét lugng cua sird vé vé chi tidu dinh luong. Trong nghién ctru nay, phuong phap sic ky
long hiéu nang cao (HPLC) duoc xay dung dé xac dinh dong thoi hesperidin va natri benzoat trong
sird Kién ty. Phuong phap duoc thuc hién trén cot Agilent C18 (250 x 4,6 mm; 5 um) véi pha dong
12 hdn hop dung dich dém phosphat 0,05 M pH 5,5 : acetonitril (70:30, tt/tt), chay theo ché d6 rira
giai dang dong. Tdc d6 dong 1,0 1,0 mL/phit, thé tich tiém 1a 10 pL. Cac chat dugc phét hién &
bude séng 225 nm. Phuong phap dwoc thim dinh va dép Gmg duoc cac yéu cau theo huéng dan cua
ICH, AOAC. Ap dung phuong phap dinh lugng da xay dung, phan tich 03 16 sird Kién ty cho thiy
ham lugng hesperidin va natri benzoat 1an luot dao dong trong khoang 0,480-0,504 mg/mL va 2,869-
2,306 mg/mL. Két qua nghién ciru cho thiy phuong phap dinh lugng ndy co thé ap dung dé xac dinh
ddng thoi hesperidin va natri benzoat trong sird Kién ty va cac san pham tuong tu.

Tuwr khoa: Sird Kién ty, Hesperidin, Natri benzoat, Dinh lugong dong thoi, HPLC.

1. Mé dau

Trong qua ciia mot sd loai thude chi Citrus,
ho Cam (Rutaceae) nhu C. sinensis, C. paradise,
C. reticulata, C. aurantifolia va C. limon c6 chura
ham  lugng cao  hesperidin  (3,5,7-
trihydroxyflavanon-7-rhamnoglucosid) - mot
citroflavonoid thudéc nhom flavanon [1-3]. Cac
nghién ciru da cong bd cho thay hesperidin co
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nhiéu tac dung sinh hoc c6 gié tri phong va diéu
tri bénh nhu chong oxy hda, chong viém, giam
dau, khang khuan, khang nim, chong ung thu,
béo vé rdi loan tim mach, thoai héa than kinh,...
[1, 4-5]. Ham lugng hesperidin phu thudc vao
thir, thanh phén cua qua, thoi tiét, mirc do truong
thanh ctia qua [1]. Hai duogc liéu tir qua cta chi
Citrus dugc sir dung nhiéu trong Y hoc ¢6 truyén
1a Tran bi [v6 qua chin phoi hodc sdy kho dé 1au
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nam cua cdy Quyt (C. reticulata)] va Chi thuc [1a
qua non dugc bo doi hay dé nguyén di phoi hay
say khd cua cdy Cam chua (C. aurantium) hoic
cay Cam ngot (C. sinensis)] [3]. Theo Dugc dién
Viét Nam V, ham luong cua hesperidin trong
chuyén luan Tran bi, Chi thuc kha cao, 1an luot
khong dudi 3,5% va 5,0% [3].

Acid benzoic va mudi kim loai kiém, kiém
thé cua no (kali, natri, calci) duoc sir dung lam
chat phu gia bao quan chéng vi sinh vat trong
thuc pham, dugc pham. Trong d6, natri benzoat
dugc sir dung rong rai trong my pham, thuc
pham duoc pham Nong d6 str dung trong duoc
pham duodng ubng 1a 0,02-0,5% [6].

Sird Kién ty nghién ciru duoc bao ché theo
Dugc dién Trung Quéc (ChP) 2020 dé diéu tri ty

OH o

vi hu nhuoc, déy bung, an khong tiéu, phan long
gom 6 duoc lidu: Dang sam, Bach truat, Tran bi,
Chi thuc, Son tra, Mach nha va st dung natri
benzoat 1am chat bao quan [2]. Ham lugng natri
benzoat trong sird rat quan trong, anh huéng dén
chat luong, an toan cua ché pham. Mat khac,
hesperidin dwgc st dung lam marker danh gia
chi tiéu ham luong cua sird nay [2]. Nhiam gop
phan xay dung tiéu chuan va nang cao cong tac
kiém tra, giam sat chat luong thuc pham bao vé
stc khoe, thube chira dugc liéu co thanh phan la
hesperidin va st dung chat bao quan I natri
benzoat, nhém nghién ciru da xay dung va tham
dinh phuong phap dinh lwong ddng thoi
hesperidin va natri benzoat trong sird Kién ty
bang ky thuat HPLC-PDA.

OH

OCH;

O, ONa

Hinh 1. C4u trtic hoa hoc cua hesperidin (1) va natri benzoat (2).

2. Nguyén liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu, thiét bi

2.1.1. Péi twong nghién ciru

- Sird Kién ty nghién ctu: do Trung tdm
Nghién ctru va Chuyén giao Cong nghé Dugc,
Truong Cao dang Y Dugc Phti Tho bao ché, gdm
03 lot: KT012023; KT022023 va KT032023.

Cong thtrc: Pang sam (Radix Codonopsis):
51,3 g; Bach truat (Rhizoma Atractylodis
macrocephalae): 76,9 g; Tran bi (Pericarpium
Citri reticulatae): 51,3 ¢g; Chi thuc (Fructus
Aurantii immaturus): 51,3 g; Son tra (Fructus
Crataegi): 38,5 g; Mach nha (Fructus Hordei
germinatus): 38,5 g; Natri benzoat: 3,0 g; Sucrose:
650 g, nude tinh khiét vira da 1000 ml [2].

Lot sir6 st dung xay dung phuong phap la
KT012023.

- Sird placebo: sird6 don khong chtra nari
benzoat.

2.1.2. Héa chat. dung moi va chét chudn

Céc dung moi, héa chat gom: acetonitril
(MeCN), methanol (MeOH) dugc mua ciia hang
Merck KGaA (btc), dung cho HPLC; dém
phosphat 0,05 M pH 5,5. Chat chuan: hesperidin
(1) cung cap bai haing ChemFaces (Trung Qudc),
c6 do tinh khiét 98,0%; natri benzoat (2) duoc
cung cdp boi Vién Kiém nghiém thudc Trung
wong, c6 do tinh khiét 99,5%.

2.1.3. Thiét bi

H¢ thong HPLC: Agilent 1260 Technologies
voi dau do DAD, bom mau ty dong (Agilent,
My), cot sac ky Agilent C18 (250 x 4,6 mm; 5
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UM); can phan tich AUW220D (Shimadzu, Nhat
Ban); bé chiét siéu am D-78224 (Pic); cac dung
cu thuy tinh, binh dinh murc, pipet, micropipet c6
d6 chinh xac thich hop.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phap phan tich

Céc diéu kién sic ky dé khao sat nhu sau:

- Thiét bi: hé théng may HPLC Agilent 1260
Technologies v6i dau do DAD, bom mau tu dong;

- Cot sic ky Agilent C18 (250 x 4,6 mm;
5 umy;

- Nhiét d6 cot: 25+ 0,1 °C;

- Pha dong: hon hop dém phosphat 0,05 M
pH 5,5 va MeCN;

- Thé tich tiém: 10 pl;

- Toc do dong: 1,0 ml/min.

Khao sat budc song phéat hién, ty I dung
moi, téc do dong pha dong.

2.2.2. Chudn bi cdc dung dich chudn va thir

Dung dich chudn: hoa tan chat chuan 1 va 2
trong MeOH 50% dé dugc dung dich c6 nong do
tuong wng chinh xac khoang 10, 20, 50, 100,
200, 500, 1000 pg/ml.

Dung dich tha: dong chinh xac 5 ml sirg, cho
vao binh dinh mac 50 ml, thém khoang 35 ml
MeOH 50%, siéu am trong 30 min. Bé nguoi, bd
sung MeOH 50% dén vach, lic déu. Loc qua
mang loc 0,20 um trude khi chay sac ky.

Mau trang: Thyc hién nhu pha ché dung dich
thir nhung thay sird thudc bang sird placebo.

2.2.3. Tham dinh phwong phdp

Thérp dinh phuong phép phén tich theo
hudng dan cua ICH, AOAC [7, 8].

2.2.4. Xir Iy 56 liéu thong ké

) Mdi mau nghién cfn} duoc lém lap 1§1i 3 l'%in.
Két qua duoc xur 1y thong ké bang phan mém
Microsoft Excel 2019.

3. Két qué nghién ciru
3.1. Lua chon diéu kién sdc ky

3.1.1. Lya chon budc song phat hién
Quét phdé UV cua timg dung dich chuan
hesperidin (1) va natri benzoat (2) ¢ dai buéc
song 200 — 400 nm. Két qua thu dugc ¢ Hinh 2.

Hinh 2. Phd UV cua hesperidin (A), natri benzoat (B).

Trén phd UV caa chit 1 c6 cuc dai hap thy ¢
cac budc song 200, 225 va 284 nm; chit 2 ¢6 cuc
dai hap thu & cac budc séng 194 va 225 nm. bé
han ché sai s6 trong qué trinh thyc hién, budc
s6ng 225 nm 1 cuc dai hap thu cua ca 2 chat
dugc lya chon 1am budc song phan tich dong
thoi chat 1 va 2.

3.1.2. Lya chon pha dong

Sau khi tién hanh khao sat cac diéu kién sic
ky nhu muyc 2.2.1, két qua Iya chon duoc chuong
trinh sic ky t6i wu tai Bang 1.

- Cot sic ky Agilent C18 (250 x 4,6 mm;
5 pmy;

- Pha dong: dém phosphat 0,05 M pH 5,5:
MeCN=70:30 (it/tt), rira giai theo ché do
dang dong;

- Nhiét d6 cot: 25+ 0,1 °C;

- Thé tich tiém: 10 pl;

- Tbc d6 dong: 1,0 ml/min.

V6i diéu kién sac ky lya chon, hai chat 1 va
2 duoc tach ra khoi nhau va tach khoi cac chét
khac trong sird Kién ty. Pic cta 1 va 2 can dbi,



D. T. Dinh et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 2 (2024) 21-30 25

gon, thoi gian luu (tr) lan luot 1a khoang 4.4 va
6,3 min (Hinh 2).

3.2. Tham dinh phwong phdp dinh leong

3.2.1. Tinh thich hop ciia hé thong

Dé xac dinh tinh thich hop ciia hé thong sic
ky, tién hanh tiém lap lai 6 lan, mdi lan 10 pl
dung dich hon hop chat chuan 1 va 2 (nong do
moi chat 1a 100 ug/ml) vao h¢ thong va chay sac

ky ¢ diéu kién di lwa chon. Két qua thu duoc
Spic va thoi gian luu (tr) cua cac chat nhu trong
Bang 1.

Dir lidu thyc nghiém & Bang 3 cho thiy do
léch chuéan twong doi (RSD) cuia tr VA Spic ctia hai
chat 1-2 déu nho hon < 2%. Thém vao do, do
phan giai (Rs) cua 2 pic hesperidin (1) va natri
benzoat (2) 14 5,19 (>1,5). Nhu vay tinh tuong
thich ciia hé thong sac ky phu hop cho viéc dinh
lwong ddng thoi chét 1 va 2.

Bang 1. Két qua khao sat tinh thich hop hé thong

L Hesperidin (1) Natri benzoat (2)
S0 lan phan tich : -
tr (min) Spic (MAU.S) tr (min) Spic (MAU.S)
1 4,441 496,0 6,321 1198,5
2 4,434 499,7 6,293 1189,9
3 4,419 488,6 6,289 1193,0
4 4,425 493,5 6,280 1178,4
5 4,459 489,3 6,294 1184,6
6 4,427 492 4 6,285 1177,7
Trung binh (TB) +SD | 4,434 £0,01 493,3+4,18 6,294 + 0,01 1187,0 + 8,28
RSD (%) 0,32 0,85 0,23 0,70
2
mAU | ]
o A
200
160 |
120
80
40
0
0 1 2 3 4 5 6 7 8 9 i
1200 ]
1000*7 B
s
2004
l'jP 1 2 ‘ 3 4 5 rli 7 é !!J min
® C
60
20
04
[1] 1I 2 ili 4 5 ] 7 8 9 min

Hinh 3. Sic ky d6 HPLC ctia hon hop chat chuan (A), dung dich thir (B), méu tring (C).
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3.2.2. B¢ ddc hiéu cua phuong phap

Tién hanh sic ky dung dich hdn hop chit
chuan 1 va 2 (ndng d6 mdi chat 1a 100 pg/ml),
dung dich thir, mau tréng. Két qua dugc thé hién
6 Hinh 3.

Trén céc sic ky d6 ¢ Hinh 3 cho thdy mau
trang khong co pic tap tai thoi gian luu ciia cac
chit 1-2. Mat khac, hinh dang phd UV tuong

dong ctia pic chat 1 va 2 trén sic ky d6 cua dung
dich chuén, dung dich thir va thoi gian luu tring
nhau (hé s6 Math cta hai chat 14 1 khi chdng pho
UV). Do tinh khiét ctia cac pic dung dich chuan,
dung dich thir > 99,8% (Hinh 4). Nhu vay két
ludn rang phuong phap xay dung c6 d6 dic hiéu
va chon loc cao, thich hop dé dinh lugong déng
thoi cac chat 1-2 trong sird Kién ty.

....................................................

200 225 260 275 00 35 W0 375 onf| 42 44 46

Hinh 4. Do tinh khiét pic chat 1-2 cua dung dich chuén (A), dung dich thi (B).

Bang 2. Két qua phuong trinh tuyén tinh, LOD, LOQ ctia 1, 2

STT Nbng d6 dung dich Spic (MAU.S)
(Mg/ml) Hesperidin (1) Natri benzoat (2)
1 10 52,5 103,2
2 20 96,5 225,7
3 50 241,6 567,2
4 100 498,5 11924
5 200 989,4 2301,5
6 500 2393,7 5734,8
7 1000 4873,4 11348
Phuong trinh hdi quy Y = 4,857X + 2,074 Y = 11,355X + 18,048
Hé sb twong quan (R?) 0,9999 0,9999
LOD (pg/ml) 0,15 0,075
LOQ (ug/ml) 0,50 0,25
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3.2.3. Khodng tuyén tinh, gidi han phdt hién,
gioi han dinh luong

Chuan bi 07 dung dich hdn hop chat chuan
1-2 ¢6 ndng d6 mdi chat 1a 10, 20, 50, 100, 200,
500, 1000 pg/ml nhu Muc 2.2.2. Tién hanh sic
ky theo diéu kién lua tron & trén, ghi két qua, xir
1y s6 liu thong ke, tinh toan hé sé twong quan
(R?), xdy dung phuong trinh hdi quy tuyén tinh
bac 1. LOD, LOQ cua 1, 2 dugc xac dinh ¢ ndng
d6 dua trén ty Ié tin hiéu chat phan tich chia cho
nhidu duong nén (S/N) lan luot 12 3 va 10 Két
qué thu dugc & Bang 2.

Két qua thuc nghiém va xtr 1y s6 lidu thong
ké chi ra rang, trong khoang ndng d6 khao sat
clia chat 1 va 2 c¢6 su tuyén tinh gitra Spic va ndng

do, véi hé sb twong quan chat (R? cta hai chét
déu 13 0,9999).

LOD, LOQ cua chit 1 duge xac dinh 1an lugt
1a 00,15 va 0,50 pg/ml; twongty, LOD, LOQ cua
chat 2 1an luot 13 0,75 va 0,25 pg/ml.

3.2.4. D¢ lap lai va d¢ chinh x&c trung gian

Tién hanh phan tich sird Kién ty (lot
KT012023) theo quy trinh phan tich da thiét lap,
thuc hién trong ngay va ngay ké tiép, nguoi thuc
hién ciing khac nhau, mdi ngay phan tich 06 mau
thir. Do 1ap lai dugc xac dinh dya vao két qua
danh gia ngay thir nghiém thr nhét, d6 chinh xéac
trung gian dya vao két qua ngay thuc hién ké
tiép. Két qua thu dwoc trinh bay & Béang 3.

Bang 3. Két qua xac dinh do lap lai va do chinh xac trung gian

Phén tich trong ngay Phén tich khac ngay

36 Hesperidin (1) Natri benzoat (2) Hesperidin (1) Natri benzoat (2)

T Spic Ham luong Spic lgg? Spic 1';22] Spic l';glrln
(MAU.s) | (mg/ml) (MAUS) | (1o mgl) (MAUS) | (o mgl) (MAUS) | 1o nfl)

1 246,5 0,503 34410 3,014 249,6 0,510 3505,5 3,071
2 243,7 0,497 34121 2,989 252,4 0,515 3528,1 3,091
3 249,1 0,509 3521,3 3,085 2475 0,505 3493,8 3,061
4 244.4 0,499 34424 3,016 248,9 0,508 3491,3 3,059
5 248,9 0,508 3489,1 3,057 246,2 0,503 34425 3,016
6 240,8 0,492 3392,2 2,972 243,0 0,496 34189 2,995

TB+SD (mg/ml) | 0,501+0,007 3,022+0,042 0,506+0,006 3,049+0,036

RSD (%) 1,32 1,40 1,28 1,18
Hesperidin: TB = 0,504 mg/ml, RSD= 1,34% (n=12);
Natri benzoat: TB = 3,036 mg/ml, RSD=1,31% (n=12).

Do lap lai va do chinh xac trung gian cuia
phuong phap déu cho gia tri RSD cua két qua
phan tich cac chat 1-2 trong sird Kién ty <2,0 %,
nam trong khoang cho phép theo quy dinh cua
AOAC [8].

3.2.5. Do dung

Do ding cua phuong phap dugc xac dinh
thong qua danh gia hiéu suat thu hdi. Hiéu suat
thu hdi duoc xac dinh bang phuong phap thém
chudn voi 3 mirc ndng do 25, 50, 75 pg/ml dbi

v6i hesperidin (1) va 150, 300, 450 pg/ml ddi véi
natri benzoat (2) vao nén sird (pha lodng 10 lan).
Tién hanh phan tich theo diéu kién da chon, mdi
murc néng d6 thuc hién 3 1an, két qua dugc trinh
bay trong Bang 4.

Tir két qua Bang 4 cho thy hiéu suét thu hoi
trung binh cta hesperidin tr 97,87 % dén
98,62%, natri benzoat tir 98,71 % dén 99,26 %
nam trong khoang 95,0-105%. Nhu vy, phuong
phap c6 d¢ ding dat yéu cau theo AOAC vé hi¢u
suét thu hoi.
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Béng 4. Két qua danh gia hi¢u suat thu hoi

Hesperidin (1) Natri benzoat (2)
S6 TT Ham luong Hamluong | ppe 4 | Hamluong | Hamluong | pp o e
thém vao tim thay thu hi (%) thém vao tim thay thu hoi (%)
(Hg/ml) (Hg/ml) (Hg/ml) (Hg/ml)
1 0 49,4 - 0 301,6 -

25 74,2 99,20 150 446,9 96,87
25 73,7 97,20 150 4523 100,47
2 25 741 98,80 150 450,0 98,93
Hiéu suat thu hoi trung binh: 98,40% Hiéu suat thu hoi trung binh: 98,76%

RSD: 1,08% RSD: 1,83%
50 97,9 97,00 300 603,3 100,57
50 98,5 98,20 300 596,6 08,33
3 50 98,8 98,80 300 598,2 98,87
Hiéu suét thu hoi trung binh: 98,00% Hiéu suét thu hoi trung binh: 99,26%

RSD: 10,94% RSD: 1,18%
75 1231 98,27 450 746,1 98,78
4 75 124,2 99,73 450 742,8 98,04
75 122,8 97,87 450 748,5 99,31
Hiéu suat thu hoi trung binh: 98,62% Hiéu suat thu hoi trung binh: 98,71%

RSD: 1,00% RSD: 0,64%

3.3. Pinh luong hesperidin va natri benzoat
trong cac lot siro Kién ty

Ap dung phuong phép dinh luong da xdy
dung va tham dinh & trén d€ xac dinh ham lugng
hesperidin (1) va natri benzoat (2) trong 3 lot sird

Kién ty nghién ctru. Két qua dinh luvgng duoc thé
hién & Bang 5.

Két qua dinh lugng cho thay ca 3 lot sird co
ham luong hesperidin dat chi tiéu theo ChP 2020
(>0,2 mg/ml) va ham luong natri benzoat tir
96,33% dén 101,20% so voi ham lugng trong
cong thtrc.

Bang 5. Két qua dinh lugng hesperidin va natri benzoat trong céc lot sird Kién ty

. o Ham luong (TB+SD, mg/ml)
SOTT Lot sird — X
Hesperidin (1) Natri benzoat (2)
KT012023 0,504+0,007 3,036 £0,040
KT022023 0,494 0,010 2,983 +0,071
3 KT032023 0,480 +0,009 2,869+0,039

4. Ban luin

Hién nay c6 nhiéu phuong phap dinh luong
hesperidin trong duoc liéu hodc ché pham chua
duoc liéu tur qua caa chi Citrus nhu do quang [3,
9], LC-MS [10], HPTLC [11], HPLC [2, 3, 12,
13]. Theo ChP 2020, phuong phap HPLC duogc

ap dung dé dinh lugng hesperidin trong sird Kién
ty véi diéu kién sic ky nhu sau: Cot Silica gel
C18; pha dong: hdn hop dung méi MeCN : nuéc:
acid phosphoric (20:80:0,1, tt/tt); thé tich tiém
mau: 10 pl; budc séng phat hién: 284 nm; sb dia
ly thuyét > 4000 [2]. Mat khac, trong sird nay,
natri benzoat duoc sir dung lam chéat bao quan
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chdng tc ché sy phat trién cua vi khuan, nam
men, ndm méc ham luong 1a 0,3% [2, 14]. Mic
du natri benzoat dung nap tot, kha an toan (LDso
dbi vai chudt nhit ding duong udng 12 1,6 g/kg)
va duoc WHO chap nhan liéu dung dudng uong
hang ngay la khong qua 5 mg/kg thé trong tinh
theo acid benzoic [6, 14], & Trung Quédc khong
qua 2 g/kg thé trong [15], tuy nhién ching c6 the
gap mot s6 tac dung khong mong muébn nhu noi
mé day, shock phan vé, dot bién gen, anh huong
dén hé théng mién dich, gan, than, kha niang sinh
an,... [6, 14].

Phuong phap HPLC véi dau do UV hoic
DAD thuong duogc sir dung dé dinh luong dong
thoi natri benzoat va mot s6 chat khac trong cac
ché pham thyc pham, duoc phdam, my pham [16-
18]. Vé cbng bd dinh luong dong thoi natri
benzoat véi flavonoid trong cac ché pham con
khiém ton. Truong Minh Nhyt va cong su (2023)
xay dyng phuong phap dinh lugng dong thoi
naringin, natri benzoat, kali sorbat trong vién
nang budi non, st dung cot Silica gel C18, pha
dong: MeCN — dung dich acid acetic 0,1% trong
nude (20 :80, tt/tt); chay dang dong, toc dd dong
1,0 ml/min, budc séng phat hién 235 nm; tr ddi
vGi naringin, natri benzoat, kali sorbat lan luot Ia
12,6, 15,7, 14,7 min [16]. Nghién ctu cua P. B.
Andrade va cong su (1999) da phat trién phuong
phap dinh luong dong thoi natri benzoat va cac
hop chat phenolic (acid cinnamic va dan xuat,
flavonoid) trong mut Moc qua (Quince jam), sir
dung cét Spherisorb ODS2 (25,0 x 0,46 cm;
5um); pha dong: hon hop nudc — acid formic
(19:1, tt/tt) (A) va MeOH (B) rura giai gradient,
buéc song phat hién 280 nm [19].

Theo tra cttu cua chung t6i, dén thoi diém
hién tai chua c6 cong trinh nao nghién ctru dinh
lugng dong thoi natri benzoat va hesperidin
trong cac ché pham thudc, thuc pham bao vé sirc
khoe duoc cong bd. Chuyén luan sird Kién ty
trong ChP 2020 chi quy dinh ham luong
hesperidin (>0,2 mg/ml), khong quy dinh ham
lwong natri benzoat mic du nd can phai kiém
soét [2]. Trong nghién ciru ndy cho két qua thoi
gian phan tich ngin (khoang 10 min), dé& thyuc
hién, két qua chinh xac, tin cdy, it anh huéng dén

d6 bén cua cot do sir dung dém phosphat thay
cho acid phosphoric nhu ChP2020 [2]. Thém vao
d6, phuong phap phan tich di duoc tham dinh va
dap ung cac yéu cau cua ICH, AOAC nén cd thé
trién khai ap dung vao thuc tién dé dinh luong
dong thoi hesperidin, natri benzoat trong sird
Kién ty va cac ché pham tuong tu.

5. Két luin

Phuong phap dinh luong dong thoi
hesperidin va natri benzoat trong sir6 Ki¢n ty
trén h¢ thong sac ky 1ong hiéu nang cao dugc xay
dung, tham dinh va da dap v ung cac yéu cau theo
huéng dan ciia ICH, AOAC vé do dic hiéu, tinh
thich hop cua hé théng, khoang tuyén tinh, do
dang, 46 lap lai, gidi han phat hién va gidéi han
dinh luong. Dya trén quy trinh da thiét 1ap, 03 lot
sird nghién ctru duoc phan tich, két qua thu duoc
ham lugng cua hesperidin, natri benzoat lan luot
nam trong khoang 0,480-0,504 mg/ml va 2,869-
2,306 mg/ml. Phuong phap phén tich niy co6 thé
g dung dé x4c dinh ham luong cua hesperidin,
natri benzoat trong cac ché pham chtra 2 chét nay.
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