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ARTICLE INFO ABSTRACT
Received: 30/9/2023 Hesperidin, a bioflavonoid predominantly found in Citrus fruits, is used as
) a marker to standardize the quality of the Anngon-Fus syrup. This formula
Revised: 05/01/2024 primarily consists of two medicinal materials from the Citrus genus,
Published: 03/02/2024 namely Pericarpium Citri reticulatae and Fructus Aurantii immaturus. An

HPLC method was developed and validated for this purpose. The analysis
was conducted on an HPLC system using an Agilent C18 (250 x 4.6 mm; 5

KEYWORDS um) with acetonitrile: water (30:70 v/v) serving as the mobile phase at a
Hesperidin flow rate of 1.0 mL/min. The injection volume was set at 10 pL, and

detection was performed at 284 nm using a DAD detector. The method was
HPLC validated for suitability, linearity, accuracy, precision, detection limit and
Anngon-Fus Syrup quantitation limit in accordance with ICH, AOAC guidelines. The study
Pericarpium Citri reticulatae results indicated a strong correlation coefficient (R=0,9999) in linear

regression and a recovery rate of 98.32 - 99.18% for hesperidin. Therefore,
this method provides an accurate, rapid, simple, and effective tool for the
quantitative analysis of hesperidin in Anngon-Fus syrup and other
preparations containing Citrus fruit extracts.
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ANNGON-FUS BANG HE THONG SAC KY LONG HIEU NANG CAO
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THONG TIN BAI BAO TOM TAT

Ngiy nhén bai: 30/9/2023 Hesperidin 1a mét bioflavonoid chu yéiu ¢ ¢ qua cua cdc loai thudc chi
Citrus, dugc st dung lam chat danh dau dé tiéu chuan hoa siro Anngon-

Ngay hoan thi¢n: 05/01/2024 Fus. Trong cong thirc nay chira hai dugc lidu chinh c6 ngudn gde tir cac
Ngay ding: 03/02/2024 loai thugc chi Citrus la Tran bi va Chi thyc. Véi myc dich do, phuong
phap dinh lugng bang HPLC dugc xay dung va tham dinh. Phan tich thuc
. . hién trén hé théng HPLC, str dung cot Agilent C18 (250 x 4,6 mm; 5 um)
TU KHOA va pha dong 1a hon hop acetonitril : nudc (30:70 tt/tt) voi te dd dong 1,0

Hesperidin ml/phut. Thé tich tiém 1a 10 pl va phat hién dugc thyc hién ¢ budce song
284 nm bang dau do DAD. Phuong phap dugc tham dinh vé tinh tuong
thich hé théng, do tuyén tinh, d6 chinh xac, d ding, gi¢i han phat hién va
Siro Anngon-Fus gi6i han dinh lugng theo cic huéng dan ciia ICH va AOAC. Két qua
Trin bi nghién ctru chi ra phuong trinh hdi quy tuyén tinh co hé sé twong quan

i chat (R=0,9999) va do thu hoi ctia hesperidin 1a 98,32 - 99,18%. Do do,
Chi thye phuong phap phan tich nay 1a mt cong cu chinh xac, nhanh chéng, don
gian va hiéu qua dé dinh luong hesperidin trong siro Anngon-Fus va cac
san pham khéc chtra cao chiét tir qua cia chi Citrus.

Séc ky 16ng hiéu nang cao
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1. Gidi thiéu

Theo Y hoc ¢b truyén, tang 14 cac t6 chirc trong co thé ¢ chirc ning tang trit, quan Iy cac hoat
dong ciia co thé, gdm co 5 tang (tam, can, ty, phé, than). Ty co thé coi 14 14 lach va c6 nhiéu chirc
nang nhu: ich khi sinh huyét, chii chén tay, co nhuc, chii thang. Khi ty hu (yéu) thi sinh ra céc triéu
chimg ctia bénh nhu: chan tay mém yéu, co bép teo nh&o, kém an, kho tiéu, phan 1ong,... [1].

Theo Y hoc ¢ truyén Trung Qudc va Viét Nam c6 nhiéu dugc liéu c6 tac dung kién ty (lam ty
manh khoe 1én) nhu: Nhéan sam, Dang sam, Bach truét, Hoai son, Hoang ky, Cam thao, Dai tao,
Bach bién dau, Son tra, Long nhan,... [1]-[3]. Hién nay, mot s bai thudc b ty, kién vi dugc sir
dung nhu: Quy ty thang (hoan), B trung ich khi, Quan tir thang,... déu chira cac duogc lidu co
chtre ndng bé ty [17], [2].

Nham muc dich bao ché mot san pham c6 ngudn gde tir thao duoc ¢ cong ning kién ty, khai
vi, st dung trong truong hop ty vi hu nhugc, dﬁy bung, an khong ti€u, kich thich an ngon, siro
Anngon-Fus duoc nghién ctru bao ché gém cac dugc ligu: Bang sam Viét Nam, Bach trudt, Tran
bi, Chi thuc, Tdo méo, Long nhan. Coéng thic siro Anngon-Fus dugc nghién ctru dua trén nén
cong thire siro Kién ty trong Duoc dién Trung Quédc (ChP.) 2020, c6 thay ddi mét s6 dugc lidu
cho phu hop véi nguén duoc liéu tréng trot, thu hai tai Viét Nam [3]. Mat khac, hesperidin 1a mot
bioflavonoid c¢6 chira nhiéu trong qua ctia mot sb loai thude chi Citrus [2]-[4]. Hién nay, c6 rat
nhiéu nghién ctru dinh lugng hesperidin trong cac san phém thude, thuc phém bao vé suc khoe,
thue phdm duoc cong bd trong va ngoai nudc [5]-[8]. Dé tidu chuin héa chat lwong san pham,
hesperidin 14 thanh phan quan trong c6 trong hai dugc liéu chinh cua siro Anngon-Fus la Tran bi
va Chi thyc duoc lwa chon 1am chat danh déu xdy dung phuong phap dinh lugng va chi tiéu ham
lwong; tir d6 gop phin xay dung tiéu chuin co sé va kiém tra chat lugng cac san phdm co chua
cac duogc liéu twong ty nhu siro Anngon-Fus luu hanh trén thi truong.

2. Phuwong phap nghién ciru
2.1. Dwoc liéu va ta dwoc

Céc duoc lidu bao ché siro: Pang saim Viét Nam (Radix Codonopsis javanicae), Bach truat
(Rhizoma Atractylodis macrocephalae), Tran bi (Pericarpium Citri reticulatae), Chi thyc
(Fructus Aurantii immaturus), Long nhén (Arillus Longan) dat yéu cau Dugc dién Viét Nam V
va Téo méo (Fructus Docyniae indicae) dat tiéu chudn co s&. Cac ta duoc dat tidu chuan duoc
dung.

2.2. Héa chit, dung méi

Céac dung méi, hoa chit sir dung nghién ciru xay dung phuong phap dinh lwong gom:
acetonitril (MeCN), methanol (MeOH) dugc mua cua hang Merck KGaA (Puc), dung cho
HPLC; nudc cat hai 1an. Chat chuan: hesperidin cung cp boi hang ChemFaces (Trung Quéc), co
d tinh khiét 98,0%.

2.3. Bao ché siro Anngon-Fus

~ Siro Anngon-Fus do Trung tdm Nghién ctru va Chuyén giao Cong nghé Dugc, Truong Cao
dang Y Dugc Phu Tho bao ché, gom 03 lot nghién ctru: NC012023; NC022023 va NC032023.

2.3.1. Cong thirc

bang sam Viét Nam: 51,3 g; Bach truat: 76,9 g; Tréan bi: 51,3 g; Chi thuc: 51,3 g; Téorméoz
38,5 g; Long nhén: 38,5 g; Natri benzoat: 3,0 g; Sucrose, cac ta dugc khac, nudce tinh khiét vira
du 1000 ml.

2.3.2. Bio ché

Cit 14y tinh dau Tran bi. Sau d6 sic Tran bi (sau khi cit 14y tinh dau) véi cac duge liéu con lai
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véinude 3 lanx 1,5 gi(‘)/lén. Loc, gop dich loc va ¢6 dac dén khoang 500 ml. Can duong sucrose,
thém nudc va dun s6i, loc, cho vao dich duogce liéu da co dac; thém natri benzoat va cac ta duoc
khac (trir hwong liéu) tron déu, 1am lanh. Thém tinh dau Tran bi, huong liéu, pha lodng véi nudc
duogc 1000 ml siro. Bong chai nhya mau nau 100 ml, day nép kin.

2.3.3. Bdo quan: Bao quan ¢ noi mat, tranh anh sang.
2.4. Bao ché siro placebo

Bao ché siro placebo nhu muc 2.3 nhung khong chira dugc liéu.
2.5. Thiét b

Hé théng HPLC: Agilent 1260 Technologies véi diu do DAD, bom mau ty dong (Agilent,
Mg), cot sac ky Agilent C18 (250 x 4,6 mm; 5 um); can phan tich AUW220D (Shimadzu, Nhat
Ban), bé chiét siéu am D-78224 (Puc), cac dung cu thuy tinh: binh dinh muec, pipet,
micropipet,... ¢6 d0 chinh xac thich hop.

2.6. Phwong phdp nghién ciru
2.6.1. Khdo sat diéu kién sdc ky

Dua trén tham khao cac tai liéu 31, [6], [9] va diéu kién trang thiét bi, hoa chat hién c6, ching
t61 lya chon cac diéu kién sic ky dé khao sat nhu sau:

- Cot sac ky Agilent C18 (250 x 4,6 mm; 5 pm);

- Pha dong: MeCN: nudc;

- Budc song: 284 nm;

- Thé tich tiém: 10 pl.

Khao sat ty 1¢ dung moi, tc d6 dong pha dong.

2.6.2. Chudn bi dung dich

Dung dich chudn: Can va pha chinh xac lugng chit chuan hesperidin trong MeOH 70% dé
dugc dung dich c6 ndng do chinh xac 1000 pg/ml. Tir dung dich trén pha lodng thanh diy dung
dich chuan c6 ndng do tir 10, 20, 50, 100, 200, 500 pg/ml.

Dung dich thir: Pong chinh xac 10 ml siro, cho vao binh dinh mirc 25 ml, thém 10 ml MeOH
70%, siéu am trong 10 phut. Dé ngudi, bé sung MeOH 70% dén vach, lac déu. Loc qua mang loc
0,20 pm trudce khi chay sic ky.

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

2.6.3. Tham dinh phwong phdp

Tham dinh phuong phap phén tich theo hudng dan ctia ICH, AOAC véi cic tiéu chi: Tinh
thich hop cta hé thong, do dac hiéu, khoang tuyén tinh, dd chinh xac, d§ dung, gidi han phat hién
(LOD) va giéi han dinh luvong (LOQ) [10], [11].
2.6.4. Xur Iy 56 liéu thong ké

M&i mau nghién ctru dwoc lam ldp lai 3 1an. Két qua dwoc xir 1y théng ké bang phan mém
Microsoft Excel 2019.
3. Két qua nghién ciru va ban luin
3.1. Lwa chon diéu ki¢n sdic ky

Tién }12‘mh khg"lo sat ty 1€ dung moi pha dong, tdc do dong, nhiét d6 cot ctia hé m6i MeCN -
nudc. Két qua dicu kién Irra chon dugc nhu sau:

- Pha dong (chay dang dong): MeCN : nudc = 30:70 (tt/tt);

- Budc song phat hién: 284 nm;
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- Nhiét do cot: 25 + 0,1°C;

- Toc d6 dong: 1,0 ml/min;

- The tich tiém: 10 pl;

- Thoi gian phén tich: 10 min. ) )

Véi diéu kiép nay, hesperidin duoc tach khoéi cac chat khac trong siro, pic can doi va gon, thoi
gian luu (tr) ngan (4,31 min) (Hinh 1B).
3.2. Thim dinh phwong phdp dinh lwong
3.2.1. Tinh thich hop ciia hé thong

Tiém lgp lai 6 1an 10 pl dung dich chuan hesperidin ndng d¢ 100 pg/ml vao hé thong sic ky.
Tién hanh chay sac ky ¢ diéu kién da Iya chon. Két qua dugc ghi lai & Bang 1.

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

S6 1an phén tich tr (Min) Spic (MAU.3)
1 4,304 418,5
2 4,311 419,2
3 4,307 421,2
4 4,305 4247
5 4,319 418,8
6 4,298 415,3
Trung binh (TB) 4,307 419,6
RSD (%) 0,17 0,75

S6 lidu & Bang 1 cho thay do léch chuan tuong dbi (RSD) clia tr VA Spic ctia hesperidin < 2%.
Do vay hé thong sic ky pht hop cho viée xac dinh ham luong hesperidin trong siro Anngon-Fus.
3.2.2. Do dac hiéu

Chuén bj _dung dich chuén hesperidin (ndéng do 100 pg/ml), dung dich thtr va mau trang, tién
hanh chay sac ky trong cung mot diéu kién di khao sat toi wu. Két qua thu dugc trén sac ky dd
clia mau tring khong c6 pic tap tai thoi gian luu cia hesperidin; pic cua hesperidin trén sic ky do
ctia dung dich chuan va dung dich thir ¢6 hinh dang phd UV twong dong va thoi gian luu tring
nhau (p>0,05) (Hinh 1). Pong thoi, d6 tinh khiét ctia pic hesperidin trén dung dich chuan, dung
dich thir >0,9999 va hé s match (chdng phd) 1a 0,9999 (Hinh 2). Tir két qua khao sat & trén,
phuong phap xay dung c6 d6 dac hiéu cao.

mAU §
-

4.296

L] 1 2 3 4 5 6 ';' é 9 min

Hinh 1. Sdc ky do HPLC ciia cic dung dich: chudn (A); thir (B); mau trang (C)
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Hinh 2. Phé UV ciia hesperidin trong cdc dung dich: chuan (4) va thir (B); chong phé UV (C)
3.2.3. Khodng tuyén tinh, giéi han phat hién, gi6i han dinh lwong
Pha ché mot day g6m 06 dung dich chuén cua hesperidin co nong do tir 10 pg/ml dén 500 pg/ml
nhu muc 2.6.2. Tién hanh sac ky, ghi két qua, tinh toan hé s6 tuong quan (R), xay dung phuong
trinh hoi quy tuyén tinh bang phan mém Microsoft Excel 2019. Két qua thu dugce ¢ Hinh 3.

2500

y =4,3099x-3,3125
R?=0,9997

]
=]
(=]
o

[
o1
[=]
o

1000

Dién tich pic (mAU.s)

[%]
=]
o

0 100 200 300 400 500 600
Néng dd (pg/mil)

Hinh 3. Bé thi biéu dién méi twong quan giita dién tich pic va nong do ciia hesperidin

Tu két qua thuc nghiém cho thy, trong khoang ndng do hesperidin khao sat, phuong trinh hoi
quy tuyén tinh xay dung dugc co sy twong quan chat gitra ndng do va dién tich pic (R=0,9999).
Mait khac LOD, LOQ cua hesperidiq dugc xac dinh & nong d6 dua trén ty 1€ tin hiéu chét,phén
tich so voi nhicu duong nén (S/N) lan lugt 1a 3 va 10. Két qua thu duge 1a 0,15 pg/ml doi voi
LOD va 0,5 pg/ml d6i véi LOQ.
3.2.4. B¢ lap lai va do chinh xac trung gian

bo lap lai cua phuong phép duge thuc hién boi xac dinh ham lwong hesperidin trong mau siro
Anngon-Fus 6 lan theo quy trinh phan tich da xay dung. D9 chinh xdc trung gian dugc thyc hién
tuong ty nhu do 1ap lai nhung & ngay ke tiép va khac ngudi thyc hién. Ghi két qua, tinh todn
RSD. S0 liéu nghién ctu dugc trinh bay ¢ Bang 2.
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Bang 2. Két qua xdc dinh dé ldp lai va dé chinh xdc trung gian ciia hesperidin trong siro

STT Phan tich hesperidin trong ngay Phan tich hesperidin khac ngay
Spic (mAU.s) Ham lugng (mg/ml) Spic (mAU.s) Ham lugng (mg/ml)
1 877,6 0,511 881,0 0,513
2 855,2 0,498 894,8 0,521
3 865,5 0,504 879,3 0,512
4 886,2 0,516 898,3 0,523
5 869,0 0,506 875,9 0,510
6 879,3 0,512 862,1 0,502
TB=0,508 mg/ml; RSD= 1,27% (n=6) TB= 0,515 mg/ml; RSD= 1,49% (n=6)

TB:0,511 mg/ml, RSD: 1,45% (n:12), Ptrong ngay/khac ngay:0,192 (>0,05)

Két qua ¢ Bang 2 cho thay, ham lugng cta hesperidin trong siro khi phan tich trong ngay va
khac ngay khong khac nhau cé y nghia thong ké (p>0,05). Mit khac, RSD cta ham luong
hesperidin phan tich trong ngay, khic ngay (n=6), trong ngay va khac ngay (n=12) déu <2%, phu
hop véi huéng dan ciia AOAC [11]. Do dé, @6 lap lai va do chinh x4c trung gian cta phuong
phap déap ting yéu cau dé dinh lugng hesperidin trong siro nghién ctru.

3.2.5. D¢ dung

Xac dinh d6 ding ctua phuong phap dinh luong dya vao hiéu suit thu hdi bang cach thém
chuin vao nén dung dich siro (siro pha lodng 2,5 lan bang MeOH 70%) dé duoc ndng do chat
nghién ciru nam trong khoang 80%, 100% va 120% so v6i ndng d6 mau nghién ctru. Mdi mirc
ndng d6 thyc hién 3 mau doc 1ap. Tinh hiéu suat thu hdi va két qua dugce trinh bay trong Bang 3.

Bang 3. Két qua déanh gia d diing ciia phirong phép

Ham lwgng hesperidin Ham lwong hesperidin ~ Hiéu suat thu Trung binh hi¢u RSD

thém vao (ug/ml) tim thiy (ug/ml) hdi (%) suéit thu hoi (%) (%)
0 204,4 - -

403,6 99,60 98,40 1,20
200 398,9 97,25
401,1 98,35

503,5 99,70 98,32 1,77
300 501,1 98,90
493,5 96,37

605,3 100,44 99,18 1,06
400 599,2 97,46
603,7 99,66

B 98,63

Hiéu suat thu hoi cua hesperidin & 3 nong do thém vao dat tir 98,32-99,18% (trung binh
98,63%) nam trong khoang 95-105%. Vi vdy, d¢ dung cua phuong phap phan tich dap tmg theo
yéu cau ciia AOAC théng qua danh gia hiéu suat thu hoi [11].

3.3. Xdc dinh ham lwgng hesperin trong cdc lot sin phiam nghién civu

Ap dung phuwong phap phan tich da duoc xay dung va thAm dinh, x4ac dinh ham luong

hesperidin trong 03 lot siro Anngon-Fus nghién ctru. Két qua phan tich dugc trinh bay & Bang 4.
Bang 4. Két qua dinh lwong hesperidin trong cdc mau siro Anngon-Fus

STT Lot siro Ham lwgng hesperidin (mg/ml)
1 NC012023 0,511
2 NC022023 0,497
3 NC032023 0,501

Tir két qua nghién ctru cho thiy, ham luong hesperidin trong 3 lot ché phdm nghién ctru nim
trong khoang 0,497 - 0,511 mg/ml.

http://jst.tnu.edu.vn 56 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(05): 51 - 58

3.4. Ban lugn

Hesperidin 1a bioflavonoid, thugc nhém flavanon, c6 chira nhiéu trong vo qua cua cac loai chi
Citrus nhu: C. sinensis, C. paradise, C. reticulata, C. aurantifolia va C. limon [4]. N6 s& hiru
nhiéu tac dung sinh hoc hitu ich nhu chéng oxy hoda, phong cac bénh tim mach, chéng ung thu,
chbng viém [4]. Trong thanh phin siro Anngon-Fus, 6 dugc liéu duoc sir dung, trong d6 c6 Tran
bi [14 vé quéa chin phoi hodc sy kho dé lau nim cua cdy Quyt (C. reticulata)] va Chi thuc [(1a
qua non duogc bd ddi hay dé nguyén da phoi hay say kho ciia cdy Cam chua (C. aurantium) hodc
cdy Cam ngot (C. sinensis)], ching chiém s6 lugng nhidu nhit (tong s6 33,37%) va ham lugng
hesperidin trong hai dugc li¢u nay kha cao, lan luot 16n hon 3,5% va 5,0% [2]. Mit khac, theo Y
hoc ¢b truyén, dugc lidu Tran bi co cong ning: 1y khi kién ty, hoa dom rao thap; chu tri: bung
dau, day trudng, kém an, non mura, ia long, ho dom nhiéu; Chi thuc co cong ning pha khi tiéu
tich, hoa dom tiéu bi; chu tri: thyc tich, thuc nhiét tich & dai trang gay tdo bon, dam troc @ tré &
nguc gy dau trong nguc, an khong tiéu, bung diy truéng [2]. Cong nang, chu tri cua hai duoc
liéu nay cung cac dugc liéu khac trong cong thic gop phan tao ra cong nang, chu tri cua ché
pham. Chinh vi 1y do d6, hesperidin dugc lya chon lam chét danh déu xay dung phwong phap
dinh lugng hoat chit trong siro Anngon-Fus.

Hién nay, dé dinh luong hesperidin riéng 1¢ hodc dong thoi véi cac flavonoid khac trong duge
lidu tir chi Citrus, ciing nhu trong cac ché phim ctia chiing, nhiéu phwong phap dugc ap dung nhur
do quang [2], [12], HPTLC [13], HPLC [2], [3], [9], [14], LC-MS [15]. Phuong phap HPLC
duogc sir dung rat rong rai dé dmh luong hesperidin trong cac ché phim duoc pham, thuc pham,
thue pham bao vé strc khoe [3], [5]-[9].

Véi két qua thu duoc cho thay, phuong phap nghién ctru ¢6 d6 déc hiéu, tinh tuong tich hé
thdng cao, thoi gian luu ngin (tr=4.,31), phuong trinh hdi quy tuyén tinh v61 hé s6 twong quan
chat (R=0,9999) gitra Spic va nong d9, dg chinh xac va d¢ ding dat yéu cau theo hudng dan cua
ICH, AOAC [10], [11]. So v&i mot s6 két qua nghién ciru duoc cong b [3], [5]-[9] thay ring
phuong phap cua nghién ctru nay thuc hién véi hé dung moéi MeCN-nu6e khong acid hoa, chay
dang dong, thoi gian chay ngan (10 min), do vdy it anh hudng va keo dai tudi tho cta cot hon,
tiét kiém chi phi nhung van thu duogc két qua mong mudn. Vi véy co thé ap dung vao thuc tidn dé
danh gia ham luong hesperidin trong cac ché pham dugc pham, thyc pham ¢ chira dugc lidu
(cao duoc liéu) Tran bi, Chi thuc vi su tién loi, kinh té, don gian, d& thuc hién.

Trong siro nghién ciru, hai dugc liéu Tran bi va Chi thuc c6 ham lugng nhu siro Kién ty trong
ChP. 2020. Bén canh d6, két qua dinh luong hesperidin trong 3 lot nghién ctru nam trong khoang
0,497 - 0,511 mg/ml, 16n hon 0,2 mg/ml theo quy dinh t6i thiéu caa ChP. 2020 [3]. Tuy nhién,
két qua chi budc dau danh gid ham lugng hesperidin sau khi bao ché, vi 1a mot flavonoid dé bi
oxy hoa, dic biét 1a méi trudng nudc va co chira nhiéu tac nhan xuc tac cho qua trinh oxy hoa -
khtr, do vay can phai tiép tuc theo doi, danh gia do 6n dinh vé ham luong dé ¢ can cir d& xuit
tudi tho ctia ché pham theo tiéu chi ham lugng.

4. Két luan

Phuong phap dinh lugng hesperidin trong siro Anngon-Fus trén hé thng sic ky 1ong hiéu
ning cao, voi dau do DAD dugc xdy dung, thim dinh va di dap ung cac yéu cau theo hudng dan
ctia ICH, AOAC vé d¢ dic hiéu, tinh thich hop ciia hé thong, khoang tuyén tinh, d6 ding, do lap
lai, giéi han phat hién va gi6i han dinh luong. Ap dung quy trinh phan tich da dugc xay dung,
danh gia ham lwong hesperidin trong 3 lot ché phdm nghién ctru, két qua thu duogc 1an luot 1a
0,511, 0,497 va 0,501 mg/ml

Loi cam on

_ Nghién ctru nay dugce tai trg boi S6 Khoa hoc va Cong ngh¢ tinh Phii Tho va Truong Cao
dang Y Dugc Phu Tho.
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