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XAY DUNG QUY TRINH PINH LUQO'NG PONG THO'T NARINGIN,
NATRI BENZOAT VA KALI SORBAT TRONG VIEN NANG BU'O1 NON
VA PANH GIA PO HOA TAN CUA CHE PHAM

Trwong Minh Nhut!, Nguyén Hoang Chung', Truwong Vin Pat!,

TOM TAT.

Muc ti€u: Nghién ctru xay dung quy trinh dinh
lugng naringin, natri benzoat va kali sorbat trong vién
nang Buai non (BN) va u‘ng dung quy trinh trong danh
gia do hoa tan cua ché pham. DOI tuong va phuadng
phap Naringin, natri benzoat va kali sorbat trong vién
nang BN dugc dinh lugng bang phuong phap sdc ky
Iong hiéu nang cao. Két qua: Da xay dung dugc quy
trinh dinh lugng d6ng thdi naringin, natri benzoat va
kali sorbat bang phuong phap HPLC vdi cac diéu kién
cot Cig, pha dong acetonitril — acid acetic 0,1% (20 :
80), toc do dong 1mL/phit, nhiét dé cot 35°C va erdc
song phat hién 235 nm. Quy trinh dinh lugng dat cac
chi tiéu thdm dinh gém tinh phu hgp he thdng, do dic
hiéu, khoang tuyén tinh, dd chinh xac (RSD <2,0%)
va dé ding (ty 1€ phuc hoi tir 98 — 102 (%), RSD
<2,0%). Phuang phap danh gié d6 hoa tan cua vién
nang BN dugc xay dung vdl moi truGng hoa tan HCI
0,1 M. Perdng phap danh gia do hoa tan cung dat cac
ch| tiéu thadm dinh gom tinh phu hgp he thong, do déc
hiéu, khoang tuyén tinh, do chinh xac va do dung Két
Iuan Quy trinh dinh Ierng dong thd| naringin, natri
benzoat va kali sorbat trong wen nang BN bang
phuang phap sac ky Iong dat cac yéu cau thdm dinh
va co the ing dung Vao viéc xay dung chi tiéu dinh
lugng va danh gia do hoa tan cda vién nang BN.

7w khda: naringin, natri benzoat, kali sorbat, vién
nang budi non, HPLC, danh gia do hoa tan.

SUMMARY

STIMULTANEOUS DETERMINATION OF
NARINGIN, SODIUM BENZOATE, AND
POTASSIUM SORBATE IN IMMATURE
POMELO CAPSULES AND ASSESSMENT THE
SOLUBILITY OF PRODUCT

Objectives: To develop an analytical
methodology to simultaneously determine naringin,
sodium benzoate, and potassium sorbate in immature
pomelo capsules and apply the procedure in the
assessment of the solubility of product. Subjects and
Methods: Naringin, sodium benzoate and potassium
sorbate in immature pomelo capsules were determined
by HPLC method. Results: Chromatographic
separation was made with Cig column using
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acetonitrile — acetic acid 0.1 % (20 : 80) as the mobile
phase at 1,0 mL/min, column temperature of 35 °C,
and detected at 235 nm. The process was validated
the system suitsability; selectivity; linearity range;
precision of both three compounds with RSD <2.0%;
and accuracy with recovery ratio in 98 — 102 (%). The
method of evaluating the solubility of immature
pomelo capsules was developed with 0.1 M HCl as
dissolution solvent. The solubility evaluation procedure
was validated system suitability, selectivity, linearity
range, precision, and accuracy. Conclusion: The
process could be applied to determine the content of
naringin, sodium benzoate, and potassium sorbate in
immature pomelo capsules and evaluate the solubility
of product. Keywords: Naringin, sodium benzoate,
potassium sorbate, immature pomelo capsules, HPLC,
solubility evaluation.

I. DAT VAN DE

Qua bugi non (BN) la qua non, chua trudng
thanh cua cady budi (Citrus grandis L. Osbeck,
Rutaceae). Cy budi dudc trong phd bién & Viét
Nam, mét sO tinh thanh cd san lugng I6n nhu
Vinh Long, Bén Tre, Bong Nai, Phu Tho,...

Ruot hay mui cta qua budi chin la loai trai
cay cb gia tri kinh t€, dugc ua chuong tUr vi ngon
cho dén tac dung tang Cerng mien dich do chira
nhiéu vitamin, khoang va ca chat xd. Phan vé co
nhiéu pectin, hCru hiéu véi ngudi mudn giam can;
nhom flavonoid clia ho cam chanh véi tac dung
lam bén thanh mach [4,6,7].

Trong qua trinh chdm séc, dé vudn budi dat
hiéu qua cao, ngugi ndng dan thudng phai loai
bo bt khoang 30% nhitng qua bugi khi con non
dé cay tap trung dinh dudng cho nhitng qua con
lai dugc phét trién t6t. Lugng budi non bi loai
thudng bo di, va néu xur ly khéng tét ching sé
phan huy lam 6 nhiém va d6i khi tdng mam bénh
cho vuGn budi.

Hién nay, chua c6 ché phdm bao vé siic
khoe tir qua Budi non trén thi trudng. TU cac
kinh nghiém dan gian vé tac dung giam béo phi,
chdng réi loan lipid, y tudng phat trién dang san
pham dugc bao ché hién dai nhu vién nang chira
thanh phan cao chiét tUr nhitng qua BN dugc
thuc hién. Vién nang BN dudc bao ché tir cao
chiét BN. D€ dam bao chat Iugng cho vién nang
BN, quy trinh dinh lugng dong thgi naringin,
natri benzoat va kali sorbat dugc xay dung va



TAP CHi Y HOC VIET NAM TAP 530 - THANG 9 - SO 1B - 2023

thdm dinh, dong thai Ung dung quy trinh dinh
lugng dé danh gia do hoa tan cta ché pham.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Pai tugng nghién cliru

Nguyén liéu: Budi non dugc thu hai & tinh
Bén Tre vao thang 06/2021. Dudgc liéu sau khi thu
hai dugc rira sach, cdt Iat, phoi khd (46 &m
<10%) va xay qua ray 180/125 thanh bot min.
Cao BN dugc chiét xuat bang dung méi ethanol
dudc dung, dat chéat lugng theo tiéu chudn cd sG.

Poi tugng nghién ciru: Vién nang BN chlra
250 mg cao BN va ta dugc vira di mot vién.

Dung moi, hda chat: acetonitril, methanol
(J.T.Baker); acid acetic, acid formic (Supleco,
Sigmaaldrich), chudn naringin (98,6%, LC61115)
dugc cung cdp bdi AK Scientific, chudn natri
benzoat (99,9%, QT277 030721) va kali sorbat
(99,9%, QT294 020621) do Vién Kiém nghiém
thu6c Thanh phd H6 Chi Minh phan phai.

Trang thi€t bi: hé thong HPLC-PDA
Prominence UFLC 20A (Shimadzu), may thur do
hoa tan Erweka DT 800 (Burc).

2.2. Phuong phap nghién ciru

2.2.1. Khao sat diéu kién sac ky

Mau thd: can 20 vién nang cing, xac dinh
khdi lugng trung binh bot trong nang, nghién min
va tron déu. Can chinh xac mot lugng bot tuaong
'ng vdi khéi lugng 1 vién cho vao binh dinh mirc
50 ml, thém khoang 30 ml dung moi pha mau, 1&c
siéu am khoang 15 phut, d& ngudi, dinh mirc dén
vach véi cung dung méi ldc déu. Ly tdm 6000
vong/phut trong 5 phut, 13y dich trong. Lay chinh
xac 5 ml dich trong vao binh dinh mic 50 ml, b

1. KET QUA NGHIEN cUU ,
3.1. Két qua khao sat diéu kién sac ky

sung vira du dén vach béng dung moi pha mau,
ldc déu. Loc qua mang loc 0,45 pm.

Mau chudn: cac chuan naringin, natri
benzoat va kali sorbat pha trong dung mdi pha
mau dé dugc cac dung dich chuén c6 néng dd
lan lugt 100,0; 4,0 va 5,0 (ug/ml).

Mau tréng: methanol 70 %.

biéu kién sac ky du kién: téc do dong 1
ml/phut, thé tich tiém mau 10 ul, budc séng phat
hién 235 nm.

Khao sat cac diéu kién anh hudng dén su
tadch dong thai 3 chat phan tich bao gom thanh
phan va ty Ié pha dong, nhiét do cot va cot sac ky.

- Cac hé dung méi khao sat:

(1) Acetonitril — acid acetic 0,1 % (20 : 80)

(2) Methanol — acid acetic 0,1 % (20 : 80)

(3) Acetonitril — nudc (20 : 80)

(4) Methanol — acid acetic 0,1 % (30 : 70)

- Nhiét d6 khao sat: 30, 35 va 40 (°C).

- Cot sac ky: Cs va Cis.

2.2.2. Du thao quy trinh dinh luong. T
cac két qua khao sét, du thao va thdm dinh quy
trinh dinh lugng d6ng thdi naringin, natri
benzoat va kali sorbat theo hudng dan cta ICH
va AOAC [3, 5].

2.2.3. banh gia dé hoa tan cua vién nang
BN. D0 hoa tan cla vién nang BN dugc danh gia
theo Phu luc 11.4, Dugc dién Viét Nam V [1]. Tién
hanh khao sat dung mdi hoa tan bang cach tao cac
dung dich naringin bdo hoa trong mdi trudng HCl
0,1 M, pH 4,5 va pH 6,8. Binh lugng ham lugng
naringin theo quy trinh & Muc 2.2.

TU két qua khao sat, du thao phuong phap
danh gid do hoa tan va thdm dinh phuong phap
theo hudng dan clia ICH va AOAC [3, 5].

Séc ky do khao sat dung moi pha déng dugc trinh bay & Hinh 1.
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(A): Acetonitril — acid acetic 0,1 % (20 : 80);  acetonitril — acid acetic 0,1 % (20 : 80).

(B): Methanol — acid acetic 0,1 % (20 : 80); (C): V@i cung ty |é 20 : 80, hon hdp acetonitril —
Methanol - acid acetic 0,1 % (30 : 70); (D): nudc rifa giai hai pic natri benzoat va kali sorbat
Acetonitril — nudc (20 : 80) rat 1au (> 50 phut) trong khi hon hgp methanol —

Sac ky do & Hinh 1(A) cho thdy ca 3 chdt cdn  acid chua tach dudc 3 chat phan tich, can phai
dinh lugng dudc rlra giadi hoan toan véi pha dong  tang ty |1é dén 30 : 70.

Bang 1. Théng sé sac ky trong thu’ nghiém khao sét pha déng

A . Thong so sac ky
Pha dong Pic t= (phiit) S(EVxs) N T Rs
Naringin 13,437 1010448 45636 1,131 -
(A) Kali sorbat 15,305 127610 61934 1,133 3,754
Natri benzoat 16,184 178914 59743 1,157 1,722
Naringin -
(B) Kali sorbat 39,695 127754 49901 0,000 -
Natri benzoat 40,772 187675 49210 0,000 0,745
Naringin 31,727 950353 36340 1,074 8,698
© Kali sorbat 21,355 139703 55285 1,123 -
Natri benzoat 22,625 187377 56530 1,090 1,708
Naringin 13,339 992795 44642 1,146 -
(D) Kali sorbat 14,499 3694 63736 1,174 3,387
Natri benzoat

Cac nhiét do cot khao sat la 30, 35 va 40 (°C). Quan sat tai erdc song 235 nm, sac ky do & Hinh
2 cho thay qua trinh phan tich & nhiét do 35°C hiéu qua va cac thdng s6 sac ky dat yéu cau cla pic
dinh Ierng Pic natri benzoat va kali sorbat khong tach nhau hoan toan d diéu kién nhiét do cot 40°C
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Hinh 2. Sac ky doé khao sét nhiét dé cét
(E): Nhiét do cot 30°C; (F): Nhiét d6 cot 35°C; (G): Nhlet do cot 40°C
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Hinh 3. Sdc ky do khao sat cot Cs (hlnh bén trai) va cot Cis (hinh bén phai)
Bang 2. Théng sé sdc ky khao sat nhiét dé cot 35°C
Thong so sac ky

Pic t= (phat) S(uVxs) N T Rs
Naringin 13,378 1017356 35172 | 1,132 i
Kali sorbat 5,297 126987 61461 | 1,168 3,849
Natri benzoat 16,212 179311 50564 | 1,154 1,785
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Cot sac ky khao sat la Cs (250 x 4,6 mm; 5
um) va Cis (250 x 4,6 mm; 5 pm). Sac ky d6 &
Hinh 3 cho thay c6t Cs khong rira giai hoan toan
pic natri benzoat va kali sorbat.

3.2. Du thao quy trinh dinh lugng

M3u tha can 20 vién nang cing, xac dinh
khGi lugng trung binh bot trong nang, nghién min
va tron déu. Can chinh xac mot lugng bot tucng
Ung vai khéi lugng 1 vién cho vao binh dinh mic
50 ml, thém khoang 30 ml dung moi pha mau, 1&c
siéu &m khoang 15 phdt, d& ngudi, dinh mdc dén
vach véi cung dung méi lac déu. Ly tam 6000
vong/phut trong 5 phut ldy dich trong. Lay chinh
xac 5 ml dich trong vao binh dinh mic 50 ml, bé
sung vlra du dén vach bang dung mdi pha mau,
lac déu. Loc qua mang loc 0,45 um.

M3u chuén: narlngln natri benzoat va kali
sorbat pha trong dung moi pha mau c6 néng do
lan lugt 100,0; 4,0 va 5,0 (ug/ml).

M3u trang: methanol 70 %.

Diéu kién sdc ky:

Cot Cis (250 mm x 4,6 mm; 5 um)

Toc do dong: 1,0 mI/phut.

Detector PDA: 235 nm

Nhiét do: 35 °C.

Pha dong: acetonitril-acid acetic 0,1% (20: 80)

Thé tich tiém: 10 pl

Tién hanh phan tich mau thr, mau chuan
theo cac diéu kién sac ky da lua chon.

Ham lugng X (%) naringin, natri benzoat va
kali sorbat dugc tinh theo cong thurc:

S, DX Mg,
X(94) =3, X Ce X a X —— 1000

Trong do:

St: dién tich pic cta dung dich thar

Sc: dién tich pic cta dung dich chudn

Cc: ndng dd dung dich chuan (ug/ml)

a: dd tinh khiét cta chun (%)

D: d6 pha lodng cuia dung dich thir

m: khoi lugng can mau thar (mg)

Mrsv: khoi lugng trung binh bot thubc trong
nang (mg)

3.3. Tham dinh quy trinh dinh luvgng

3.3.1. Tinh phua hop hé théng

Tién hanh sac ky 6 lan dung dich chudn, két
qua khao sat tinh phu hgp hé thong cla mau
chuén thé hién & Bang 3.

Bang 3. Két qua tinh phu hop hé théng ctia mau chuan (n = 6)

t= (phiit) S(MVxs) [As(0,8-15)|Rs(>1,5)[ N (> 2000)
Naringin 13,39 1015579 1,13 - 45301
(RSD = 0,19%) | (RSD = 0,35%) (Pat) (Pat)
<all sorbat 15,30 127332 1,15 3,83 61652
(RSD = 0,05%) | (RSD = 0,20%) (Pat) (Pat) (Pat)
. 16,20 179478 1,15 1,77 59725
Natri benzoat | nsp'_"0 079%) | (RSD = 0,32%) (Pat) (Pat) (Pat)

Nh3n xét: RSD thdi gian luu va dién tich cua
3 pic phan tich déu < 2 %, hé s6 bat dGi trong
khoang 0,8 — 1,5, d6 phan giai gilra 2 pic > 1,5.

Két luan: quy trinh dat tinh phu hgp hé théng.

3.3.2. D6 dic hiéu. Cac sac ky do minh
chiing d6 dac hiéu dugc trinh bay § Hinh 4. Cac
thong s& sac ky thé nhu sau:

SKD mau trang va mau pIacebo khong co tin
hiéu pic tai thdi gian luu cta céc pic naringin, kali
sorbat va natri benzoat._

SKb mau tha, mau chudn, mau pIacebo
thém chudn va mau thr thém chuan cd cac pic

UAU 150000
125000
100000

75000
50000

25000
Ther
m chugn Shuan

ol mautr:

. . . — . .
5.0 100 125

Thir thém chudn

cd thdi gian luu tuang ng vdi thdi gian luu cua
pic naringin (13,3 va 13,3 phut), kali sorbat (15,3
va 15,3 phat) va natri benzoat (162 va 16,2
phut) Dién tich cua cac pic trén sac ky do cua
mau thir thém chudn ting 1én so vdi sac ky do
clia mau thr.

Ph& UV-Vis clia narlngln kali sorbat va natri
benzoat trong mau thr va mau chuén tucng tu
nhau, véi cac cuc dai hdp thu tugng (g 282; 262
va 229 (nm). D0 tinh khiét tinh tir phan mém cla
thiét bi cho thay cac pic déu dat yéu cau.

Két luan: quy trinh dat d6 dac hiéu.

™S Natribenzoat

7

> Kal sorbat

Y

. . . |
175 20.0 min

'Hinh 4. Séc ky do cdc miu tham dmh do dac hleu
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3.3.3. Khoang tuyén tinh. Két qua khao sat khoang tinh tuyén tinh dugc trinh bay & Bang 4.

Bang 4. Két qua khdo sat khodng tuyén tinh
Naringin Kali sorbat Natri benzoat
STT | Nong do Dién tich Nong do Dién tich Nong do Dién tich
(rg/ml) (RV x s) (rg/ml) (RV x s) (rg/ml) (pV x s)
1 10,02 100180 0,39 13350 0,50 17416
2 20,03 212316 0,77 26879 1,01 36987
3 50,08 512763 1,93 65847 2,51 91619
4 100,16 1016358 3,86 128854 5,03 179540
5 200,32 2027981 7,72 256292 10,06 357763
6 500,79 5055175 19,30 643202 25,14 899506

Khoang ndng do khao sat cla naringin tir 10
— 500 (ppm) véi phugng trinh h6i quy tuyén tinh
y = 10084,15x; r = 1,0000.

Khodang ndng d6 khado sat cla kali sorbat tur
0,4 — 20,0 (ppm) VvGi phuang trinh h6i quy tuyén
tinh y = 33262,43x; hé s6 tuong quan r = 1,0000.

Khoang nong do khao sat cua natri benzoat tur
0,5 — 25,0 (ppm) véi phuaong trinh hdi quy tuyén

tinh y = 35738,45x; hé s6 tuong quan r = 1,0000.

3.3.4. B chinh xac. Pha ché 6 mau thir
doc 1ap theo quy trinh xtr ly mau, ti€n hanh phan
tich va ghi nhan tin hiéu dién tich pic, tinh két
qua theo cbng thic va xr ly thong ké cac két
qua thu dugc.

Két qua thr nghiém do chinh xac dugc trinh
bay & Bang 5.

Bang 5. Két qua thu’ nghiém dé chinh xac (n = 12)

Naringin Kali sorbat Natri benzoat
STT | Dién tich Ham lugng Dién tich | Ham lugng | Dién tich Ham lugng
(nV xs) (mg/v) (nV xs) (mg/v) (nV xs) (mg/v)
Kiém nghiém vién 1
1 1087031 53,68 121944 1,82 183351 2,57
2 1088337 53,73 123135 1,84 184003 2,57
3 1090472 53,97 123346 1,85 183915 2,58
4 1086117 53,73 122579 1,84 183775 2,58
5 1095657 54,06 122918 1,84 183391 2,56
6 1086534 53,80 122853 1,84 184188 2,58
Kiém nghiém vién 2
1 1070971 53,97 118955 1,84 182824 2,60
2 1069183 53,92 119976 1,86 180869 2,57
3 1071303 53,89 119972 1,85 181798 2,58
4 1067105 53,75 119011 1,84 181439 2,58
5 1064604 53,56 119371 1,84 180118 2,55
6 1068371 53,65 120086 1,85 181433 2,57
Trung binh = 53,84 mg/vién Trung binh = 1,84 mg/vién | Trung binh = 2,58 mg/vién
RSD = 0,28 % RSD = 0,40 % RSD = 0,45 %

Két qua & Bang 6 cho thdy ham lugng
naringin, kali sorbat va natri benzoat trong vién
nang BN [an lugt 53,84; 1,84 va 2,58 (mg/vién).

Két qua phan tich thdng ké cho thady khéng
6 su khac biét gitra 2 kiém nghiém vién va RSD
cla cac gia tri dinh lugng déu < 2,0%. Quy trinh
dat d6 chinh xac.

3.3.5. Pé diung. D6 dung dudc thuc hién

bang phuong phap placebo thém mot Ilugng
chudn tueng (g vdi 3 mic ndong dd 50%, 100%
va 150% so vGi nong do dinh lugng. Phan tich va
xac dinh ty |8 phuc héi cta lugng chuén thém vao.

Két qua thir nghiém do ding dugc trinh bay
G Bang 6 cho thay ty 1€ phuc h6i & cac miric nong
d6 déu thudc gidi han 98,0% dén 102,0%, RSD
< 2,0%. Quy trinh dat do dung.

Bang 6. Két qua thu nghiém doé ding (n = 9)

Ty lé phuc hai trung binh

Mirc nong do

Naringin

Kali sorbat Natri benzoat

50%

TB 100,15 %
RSD 0,37 %

TB 99,35 %
RSD 0,25 %

TB 100,13 %
RSD 0,28 %

100%

TB 100,34 %
RSD 0,42 %

TB 99,79 %
RSD 0,57 %

TB 98,85 %
RSD 0,97 %
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TB 100,97 %

150% RSD 0,71 %

TB 101,52 % TB 101,25 %
RSD 0,17 % RSD 0,45 %

3.4. Két qua danh gia do hoa tan cua
vién nang BN

3.4.1. Phuong phap danh gia dé hoa tan

Thiét bi: Kiéu gié quay.

MGi trudng hoa tan: 900 ml acid hydrocloric
0,1 M (TT). T6c do: 75 vong/phut.

Thdi gian: 30 phat. Nhiét d6: 37 °C.

Cach ti€én hanh: sau thgi gian hoa tan quy
dinh, 18y mdt phan dich hoa tan dé ngudi dén
nhiét dé phong, loc qua mang 0,45 pm. Tién
hanh dinh lugng ham lugng naringin trong dich
hoa tan theo quy trinh & Muc 3.2.

3.4.2. Két qua khao sat dung méi hoa
tan. Két qua khao sat dung méi hoa tan dugc
trinh bay & Hinh 5. K&t qua cho thay c6 su khac
biét vé ham lugng naringin trong cac méi trudng
d thsi diém ban dau. Tuy nhién, ham lugng
naringin & cac dich hoa tan sau 30 phut la tugng
tu nhau. Vi vady pH moi truGng gan nhu khong

anh hudng dén dod hoa tan. P& don gian cho qua
trinh chuén bi dich mdi trudng hoa tan, dung moi
HCl 0,1 M dudgc lua chon lam méi trudng cho thir
nghiém danh gia do hoa tan.

Hinh 5. Xu huong hoa tan cua naringin &
cdc dung moi
3.4.3. Tham dinh phuong phap dinh gid
dé hoa tan. K& qua thdm dinh phucong phap
danh gia do6 hoa tan vién nang BN dudgc trinh bay
G Bang 7.

Badng 7. Két qua thdm dinh phuong phap dinh gid dé hoa tan

Chi tiéu

Két qua

Phu hgp hé thdng

- RSD thai gian luu va dién tich pic naringin: 0,05 va 0,32 (%).

DO dac hiéu

SKD mau trang va mau placebo khéng ¢4 tin hiéu pic tai thdi gian Iuu cia

SKD mau thir va mAu placebo thém chudn cd cac pic cd thdi gian luu tuong
(ng V@i thai gian luu cta pic naringin (12,5 va 12,5 phat).

pic naringin.

Khoang tuyén tinh
- Phugng trinh hoi quy

y = 9187,7x, hé s tugng quan r = 1,0000.

10,0 — 220,0 (ug/ml)

D0 chinh xac

RSD (%) két qua ham lugng naringin trong dich hoa tan cla 2 ki€ém nghiém

vién 12 0,17 % < 2,0 %

Do dung

Ty 18 phuc hoi: 98,55 — 100,80 (%); RSD (%) 0,67 %.

IV. BAN LUAN

Cao BN sau qué trinh diéu ch& c6 do 8m kha
I6n (> 40%), d€ tranh tinh trang xdm nhép cua
vi sinh vat, mot lugng chat bao quan natri
benzoat va kali sorbat da dugc thém vao cao
trudc khi san xuat vién nang.

Quy trinh dinh lugng dong thdi naringin,
natri benzoat va kali sorbat trong vién nang BN
bang phuang phap sdc ky 16ng hiéu nang cao —
dau do PDA dugc xay dung vdi cac diéu kién séc
ky tuong tu nghién clu cla Nguyén H{u Lac
Thay va cdng su’ [2]. Tuy nhién, cd su' thay dGi
nhiét do cot tir 40°C thanh 35°C dé rira giai hoan
toan hai pic natri benzoat va kali sorbat.

Quy trinh cd khoang nong do tuyén tinh tir
khoang 10,0 — 500,0 (ug/ml) d6i véi naringin va
04 — 20,0 (ug/ml) d6i véi kali sorbat va natri
benzoat, dat cac chi tiéu d6 dac hiéu, d6 ding va
do chinh xac theo hudng dan ciia ICH va AOAC.

Khao sat dé hoa tan cla vién nang BN trong
cac moi truéng théng dung cho thady kha nang
hoa tan t6t, cadc td dudc si dung trong vién
khong lam can trd su hoa tan clia cac hoat chat.
M0i trudng hoa tan dudc chon la acid HCl 0,1 M,
day 1a mdi trudng hoa tan phd bién trong thir
nghiém dd hoa tan clia cac dugc phdm tan dugc,
dong thoi méi trudng cling dé dang pha ché,
khong can diéu chinh pH, thuan Igi cho qua trinh
phan tich.

Phudng phap danh gia do hoa tan cé khoang
nong do tuyén tinh tor khodng 10,0 — 220,0
(ug/ml) va cling dat cac chi tiéu do dac hiéu, do
dung va dd chinh xac, co thé (ng dung trong
danh gia do hoa tan vién nang BN.

V. KET LUAN

Quy trinh dinh lugng doéng thdi naringin,
natri benzoat va kali sorbat trong vién nang BN
bang phuang phap séc ky léng dat cac yéu cau
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tham dinh va ¢ thé (g dung vao viéc xay dung
chi tiéu dinh lugng va danh gia dé hoa tan cla
vién nang BN.

VI. LO1 CAM ON

Nghién cltu nay dugc tai trg bdi SG Khoa hoc
va Cong nghé TP. H6 Chi Minh cho PGS. TS. Lé
Minh Tri, theo Quyét dinh s& 1055/QD-SKHCN va
Hgp ddng s8 52/2021/HD-QKHCN.
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HE THONG KET QUA PHAU THUAT GAY LOI CAU
XUONG HAM DUO1 BANG KET HOP XUONG

Nguyén Tuén Linh!, Pham Hoang Tuin!, Trwong Manh Nguyén?,

TOM TAT.

Ngh|en Cu’u nay thuc hién véi muc tiéu tdng hgp
va danh gid vé két qua phau thuat gay [6i cau xuong
ham dudi bang két hgp xuong. Chién Iugc tim kiém
trén 2 trang dién tor Pubmed, Embase (den thang
05/2023) cac tai I|eu dap (ing cac tiéu chuén sau: (1)
danh giad két qua cla phau thuat diéu tri gdy 6i cau
xuong ham duéi bang phugng phap phau thuat két
hdp xuang, (2) két qua dau ra dua trén tiéu chi: bién
do ha miéng (3) cd thiét ké ngh|en clu: ther nghlem
Idm sang, thuan tap hodc tlen clu. Tong hgp cé 13
bai bdo dugc Iua chon dua vao nghién clru. K&t qua
cho thdy 91,6% nghién cltu cho két qua bénh nhan cé
bién d6 ha miéng t6i da binh thuGng, 66,7% nghién
cliu cho két qua tai 1ap khdp cén didng cho bénh nhan
sau khoang thdi gian theo ddi tir 6-12 thang, da s6
bénh nhan tham_gia nghién ciu déu co tri€u chiing
dau ngay sau phau thuat va 100% nghién ctu cho két
qua khong con triéu chiing dau bat thuGng sau 6 dén
12 thang

Tur khoa: gay 16i cau Xuong ham dutdi, dleu tri
phau thuat két hgp xucng, bién d6 ha miéng, sai
khdp can, dau.

1Bénh Vién Rang Ham Mat Trung uong Ha Noi
2Truong Bai hoc Y Ha Noi

Chiu trach nhiém: Nguyen Tuan Linh

Email: dr.tuanlinh268@gmail.com

Ngay nhan bai: 22.6.2023

Ngay phan bién khoa hoc: 14.8.2023

Ngay duyét bai: 28.8.2023
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Nguyén Hong Nhung', Lé Ba Anh Dic!

SUMMARY
SURGICAL TREATMENT OF MANDIBULAR

CONDYLAR FRACTURES: A SYSTEMATIC REVIEW

This study was conducted with the aim of
synthesizing and evaluating the outcomes of surgical
treatment for mandibular condylar fractures using rigid
fixation. The search strategy involved two electronic
databases, PubMed and Embase (up to January 2023),
to identify relevant documents meeting the following
criteria: (1) evaluating the outcomes of surgical
treatment for mandibular condylar fractures using
bone fusion, (2) outcomes included at least one of the
following criteria: mouth opening range (3) study
designs included clinical trials, randomized control
trial, cohort studies. A total of 13 articles were
selected and included in the study. The results showed
that 91.6% of the studies demonstrated that patients
achieved a normal maximum mouth opening range,
66.7% of the studies reported successful restoration of
proper occlusion for patients after a follow-up period
of 6-12 months. The majority of patients included in
the studies experienced pain symptoms immediately
after surgery, and 100% of the studies indicated that
there were no abnormal pain symptoms after 6 to 12
months. Keywords: mandibular condyle fracture,
surgical treatment, internal fixation, mouth opening,
malocclusion, pain.

I. DAT VAN DE

Chan thugng [6i cau xugng ham dudi la loai
ton thuong gdy xudng phlc tap & ving ham
mat, chiém ti 1é kha cao khoang 30-55% trong



