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TOI 0’'U HOA QUY TRINH PIEU CHE CAO PHUN SAY BUO'I NON

Bui Thai Thao Ly, Trwong Minh Nhut?,

Trwong Vin Pat!, Lé Minh Tril, Nguyén Hiru Lac Thiy’

TOM TAT

Muc tiéu: Nghién clru cac diéu kién t6i uu cho
qua trinh diéu ché& cao phun sdy budi non véi viéc toi
uu hda cac ham muc tieu bang phugng phap ti€p can
mong muén. Pdi tugng va phuong phap: 20 th
nghiém t6i vu dudc ti€n hanh dé mo ta su’ anh hudng
cta nhiét do khi vao, luu lugng khi, loai va ty Ié gia
mang dén qua trinh phun sdy. Két qua: Diéu kién
phun sdy cao bugi non t6i uu la nhiét do khi vao 160
°C, luu lugng khi 200 m3/h, loai gia mang maltodextrin
— aerosil (2:1) véi ty 1€ 70 % so vdéi lugng chat ran
trong cao. Khi dd, hiéu sudt phun sdy dat 45,03 %,
ham Iugng flavonoid dat 19,58 %, khdi lugng riéng la
0,34 g/ml va phan suat nén la 23,05 %. Két luan: b3
thiét k€ mé hinh thuc nghiém va t6i uu hoa thanh
cong quy trinh phun sdy cao budi non bang phan mém
Design-Expert phién ban 12.0.3.0. Day la cd s& quan
trong cho cac giai doan phat trién dang bao ché hién
dai chira chiét xuat budi non nhu vién nén, vién nang.

Tur khoa: cao bugi non, phun say, ti vu hoa

SUMMARY

OPTIMIZATION OF SPRAY DRYING

PROCESS PARAMETERS OF YOUNG
POMELO EXTRACT

Objectives: The study aimed to find the optimal
conditions for the production of young pomelo spray-
drying extract with multi-objective optimization using
the desirability function approach. Subjects and
methods: 20 laboratory experiments were conducted
to build the objective function that describes the drying
air temperature, the air flow, the influence and rate of
exipients to the spray drying process. Results: By
means of expected function it was able to solve
multiobjective optimization for determining the optimal
mode for young pomelo spray-drying extract translated
as follows: drying air temperature 160 °C, air flow 200
m?3/h, type carrier maltodextrin — aerosil (2:1) and the
ratio of carrier 70 % to the solids in the extract. At this
condition, the performance reached 45.03 %, the
flavonoid content was 19.58 %, the density was 0.34
g/ml, and the compression fraction was 23.05%.
Conclusion: Experimental model has been designed
and suscessfully optimized for the spray drying process
of young pomelos using Design-Expert software version
12.0.3.0. This is an important basis for the development
of modern dosage forms containing young pomelo
extract such as tablets or capsules. Keywords: young
pomelo extract, spray-drying, optimization
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I. DAT VAN DE

Qua budi non (BN) la qua non, chua trudng
thanh cla cady budi (Citrus grandis L. Osbeck,
Rutaceae). Loai nay dugc trong phd bién & Viét
Nam, mét s6 tinh thanh cé san lugng I6n nhu
Vinh Long, BEén Tre, Bong Nai, Pha Tho, ... Trong
quéa trinh chdm séc, d€ dat ndng sudt canh tac
cao thi ngudi néng dan thudng phai loai bd bdt
khoang 30 % nhitng qua budi khi con non dé
cay tap trung dinh dudng cho nhitng qua con lai
dudgc phat trién tot. Lugng BN bj loai thudng bd
di, va néu xtr ly khdng tét ching s& phan huy
lam 6 nhiém va déi khi tdng mam bénh cho vudn
bugi. Trong khi dd, y hoc ¢ truyén da s dung
vo budi nhu mét loai dugc liéu hiéu qua dé chira
ho, sung tay, dong kinh, ... va ca muc dich lam
dep [6]. Ngoai ra, da cd nhiéu bao cao Vvé tac
dung dugc ly ctia qua budi nhu chGng oxy hoa,
khang viém, ha lipid mau, ... [2, 3, 5]. Vi vay, y
tudng tan dung ngudn nguyén liéu BN vira mang
lai Igi ich kinh t€ cho ngudi trong va gép phan
phat trién mot san phdm cé ngudn gdc tur dugc
liéu cb tac dung ho trg diéu tri bénh cla thdi dai
nhu béo phi, dot quy do 16i sGng it van dong cua
con ngudi trong thdi dai hién nay.

Say phun la ky thuat hiéu qua cho qua trinh
tao nén cac san pham dang bdt khd chat lugng
cao, thuan Igi trong qua trinh bao ché cac dang
thu6c hién dai nhu vién nén, vién nang. Hon
nira, qua trinh phun sdy dudc ti€n hanh trong
thdi gian ngdn gilp dugc chadt tranh bi anh
hudng bdi nhiét d6 cao, giup duy tri chat lugng
clia san pham tao thanh. Chinh vi thé, dé tai “Toi
uu hda quy trinh diéu ché cao phun sdy budi
non” dugc thuc hién véi muc dich xac dinh cac
diéu kién phun sdy t6i uu dé thu dudc cao khd
vGi hiéu sudt cao nhat, ham Ilugng flavonoid I6n
nhat va cd thé chat phu hop cho quéd trinh san
xuat vién nang.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén vat liéu va pham mém. Cao
BN dugc chiét bot BN véi dung méi ethanol 70 %
bang phuong phap ngam c6 gia nhiét § 75 °C
trong 24 gid, thinh thoang khudy tron. Gop tat ca
dich chiét, thu h6i dung moi dén thanh cao chiét
6 thé chat 6n dinh va dat tiéu chuln cg sé.
Cyclodextrin,  aerosil  (Trung  Qudc),
maltodextrin (Glucidex 12 - Roquette, Phap) dat
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tiéu chudn co s8, ethanol 70 % va nudc cat 2
[an. Phan mém Design-Expert phién ban 12.0.3.0
(Stat-Ease Inc., My).

2.2. Phucong phap nghién clru

2.2.1. Khdo sat cac yéu té anh hudng
dén quy trinh phun sy

Can 75 g cao BN, thém 300 ml nudc va phan
tan chat mang vao dich nay véi cac ty 1é khac

nhau so véi lugng chét ran trong cao, tron déu &
70°C. Tién hanh phun say hon hgp sau khi tron
trén thiét bi phun say Pilotech YC-500 (Shanghai
Pilotech, Trung Qudc) vdi cac thong s6 phun sdy
6 dinh:

- Ki€u ddu phun dung khi nén 1,0 mm

- Ap suat phun dich: 0,18 + 0,01 MPa

Khao sat céc théng sé thay déi theo bang 1.

Bang 1. Cac cong thiuc khado sat diéu kién phun sdy

Cong thirc F1 F2 F3 F4 F5 F6 F7 F8
Nhiét do khi vao (°C) 120 140 120 140 140 140 140 140
Luu lugng khi (m3/h) 260 260 260 260 200 260 260 260
Toc do boam dich (ml/phut) 7 7 7 7 7 9 7 7
Loai gia mang* i - | o | | | oD "25}{*5 '\gzD_:f)E
Ty Ié gia mang (%) ** - 30 30 30 30 30 50

*CD = cyclodextrln MD = maltodextrin, AE
= aerosil, ** so v@i ham lugng chét ran clda cao

Xac dinh hiéu sudt phun sdy, ham lugng
flavonoid, khéi lugng riéng, phan suat nén. TU
dd lua chon cac thong s6 anh hudng dén qua
trinh phun say cho thir nghiém t6i uu hoéa.

2.2.2. Panh gia chat luong cao BN phun
say

a. Hiéu sudt phun sdy. Hiéu suat phun say
dugc tinh bang % khdi lugng san pham thu dugc
so Vi téng khéi lugng ly thuyét.

b. Ham /erng flavonoid

- MAu th: can mot Iu’dng cao BN phun say
thich hgp vao binh dinh md&c 50 ml, thém 30
methanol 50%, siéu 4m 10 phut, é ngudi va
thém dung mdi dén vach, ldc déu. Loc qua gidy
loc, bo khoang 10 ml dich loc dau. L3y chinh xac
5 ml dich loc cho vao binh dinh mdc 100 ml, dién
day téi vach bang methanol 50%, |&c déu.

- M3u chuan: naringin pha trong methanol
50 %, néng do 20 ug/ml.

- Mau trang: dung moéi methanol 50 %.

Xac dinh do hdp thu cia mau th&r va mau
chuén & budc séng 283 nm.

Ham lugng X (%) cla flavonoid dugc tinh
theo cong thirc:

X (%) AT ¢ xa x D
YT e X (1= k) x 10000
Trong do:  Ar: do hdp thu cla dung dich thir
Ac: d6 hap thu clia dung dich chuén
Cc: nong dd dung dich chuén (ug/ml)
a: db tinh khiét ca chuén (%)
D: d6 pha lodng cua dung dich tha (ml)
m: khdi lugng can mau thir (g)
h: do &m cla cao (%)
¢. Khoi luong riéng va phéan sudt nén

Khoi lugng riéng va phan suat nén dugc tinh
dua vao thé tich trudc gb va thé tich sau gb cla
san pham thu dugc.

2.2.3. Thiét ké mé hinh thuc nghiém va
toi uu hoa quy trinh phun sdy

a. Thiét k& mé hinh thuc nghiém. Thiét ké
md hinh I-Optimal bang phan mém Design-
Expert phién ban 12.0.3.0 gém 20 cong thirc véi
4 bién s6 doc lap anh hudng dén quy trinh phun
say bao gobm nhiét do khi vao (oC), luu lugng khi
(m3/h), phan trém gia mang (%), loai gia mang.
Khado sat cac bién s6 phu thudc nhu hiéu suat
phun sdy (%), ham lugng flavonoid (%), khoi
lugng riéng (g/ml), phan sudt nén (%) nham
cung cap dit liéu cho qua trinh t6i uu hoa.

b. T6i uu hda. Phan tich anh hudng cla
nhitng bién doc 1ap quan trong anh hudng dén
tirng bién phu thudc thong qua phan tich phuang
sai (ANOVA). banh gia cac thong s6 bao gom tri
sO p-value, R2, R2 hiéu chinh (Adjusted R2), R2
du doan (Predicted R2) va d6 chinh xac thich
hdp (Adequate precision). TU d6, phan mém dua
ra phuang trinh hoi quy clia cac bién phu thudc.
Thuc nghiém t6i uu dugc luva chon la thuc
nghiém co6 chi s6 mong mudn cao nhat dugc dua
ra tir phan mém Design-Expert.

¢. Thut nghiém kiém chung. Thuc nghiém
t6i uu dugc lva chon la thuc nghiém cé chi s6
mong mudn cao nhat dugc dua ra tir phan mém.
Il. KET QUA NGHIEN cU'U

3.1. Két qua khao sat cac yéu to6 anh
hudéng dén qua trinh phun sdy. Két qua khao
sat cac bién cong thiic va quy trinh dugc trinh
bay & bang 2.
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Bang 2. Két qua khao sat cac bién céng thuc va quy trinh (n = 3)

Congthtc [ F1L [F2| F3 F4 F5 F6 F7 F8
Hicu s"?g,gh"" say 1534 | 20,35 | 1582 | 13,56 | 35,60 | 47,21
Ham Iugng flavonoid |, . . 2478+ 2576+ 2548 | 2435+ | 2594 % | 23,16 %

(%) qodpa | 0,27 0,59 0,48 0,35 0,09 0,35
Khéi lugng riéng 520 [039% [ 036+ | 035+ | 035 | 032% | 0,36+
(g/ml) 0,00 0,00 0,00 0,00 0,00 0,00
e 2 23,25 £ | 21,18 | 20,76 = | 21,74 | 26,15 = | 18,56 £
Phan suat nen (%) 039 | 028 | 068 | 018 | 063 | 0,66

Nhan xét: Nhiét do tang s€ lam qua trinh
phun dat hiéu qua vé mat nang suat cao han
(cong thirc F3 va F4) bong thdi, su’ gia tang vé
nhiét d6 giam khdi lugng riéng (p < 0,01) va
phan sudt nén (p < 0,01) cua bot thanh pham
thu dudc. Tuy nhién, su thay d6i vé nhiét do khi
vao khong anh hudng dén ham lugng flavonoid
(p = 0,058).

Khi giam luu lugng khi (cong thic F4 va F5)
lam gidm hiéu suat va khoi lugng riéng (p < 0,01).
Trong khi do, su thay d6i vé théng s8 quy trinh nay
khong lam anh hudng cé y nghia thng ké dén
ham lugng dugc chat va phan sudt nén (p > 0,05).

Su gia tang toc do bom dich (cong thic F4
va F6) lam giam dong hiéu suat cla qua trinh,
ham Ilugng dugc chat (p = 0,02) va khdi lugng
rieng (p < 0,01). Hon nira, phan suat nén lai
tang khi toc d6 bom tang (p = 0,04). Tat ca cac
xu hudng nay déu lam khong thuan Igi cho hiéu
nang cla qua trinh va tinh chat cta bot phun say
(kha nang tran chay), giam téc d6 bom lai lam
kéo dai thai gian phun. Nhu vay, t6c do bom sé
dugc c6 dinh & mdc 7 ml/phat cho tat ca cac
thuc nghiém ti€p theo.

Cong thirc khéng s’ dung gida mang ran
khdng hinh thanh dugc cac tiéu phan bot x8p.
Khi thém ta dugc don vao, qua trinh phun sdy
xay ra dé dang hon, san pham thu dugdc khd toi
han, hiéu sudt phun siy cai thién dang ké. Viéc
thém MD gitp khoi bot tao thanh kho, taoi, it von
cuc, it dinh vao budng phun. Khi phéi hgp thém
AE lam bot cao kho thu dudc tai va tran chay tot
han, hiéu sudt cao han trong khi ty 1€ s dung
thdp hon. Két qua nay phu hgp véi nghién cliu
cta Vi Binh Duang (2014) [1]. Do vay cbng thic
c6 su phdi trén MD va AE dugc lua chon trong
nghién clfru nay.

_ Hiéu sudt phun sdy & cac cong thic st dung
hon hgp MD: AE cao hon khoang 2-3 lan so véi

cac cong thdc sir dung ta dugc CD. Tuy nhién,
khi thay CD bang MD:AE, khdi lugng riéng giam
(p < 0,01) va phan sudt nén tang (p < 0,01),
anh huéng khong tét dén kha nang tron chay
cla bét. Vi vay, yéu t6 loai gia mang dugc dua
vao ma tran thuc nghiém va hon hgp MD:AE sé
dugc s dung cho cac thuc nghiém ti€p theo,
dong thdgi ty 1€ ctia 2 thanh phan trong hon hgp
dudc thay ddi vdi mong mudn thu dugc hiéu
suat phun t6i da va bét thanh phdm dat céc yéu
cau vé ham lugng dugc chat, khdi lugng riéng va
phan suat nén.

Khi ty 1€ gid mang tdng lam tang hiéu suat
phun sdy, khoi lugng riéng (p < 0,01), giam phan
suat nén va ham lugng flavonoid (p < 0,01).

Nhu vay, cac yéu t6 dua vao ma tran thuc
nghiém bao gom: nhiét do khi vao (°C), luu
lugng khi (m3/h), loai gia mang, ty Ié gia mang
(%). Cac bién s0 dau ra bao gom: hiéu suat
phun sdy (%), ham lugng dugc chat (%), khoi
lugng riéng (g/ml) va phan suat nén (%).

3.2. Két qua thiét ké moé hinh thuc
nghiém va t6i uvu hoa quy trinh phun say

3.2.1. Thiét ké mé hinh thuc nghiém. Tl
két qua thu dugc tir thuc nghiém khao sat diéu
kién phun sdy, cac bién s6 doc lap va muc cua
tirng bién dugc dé xuat trong bang 3.

Bang 3. Khoang bién déi cic yéu té déc
1ap

Bién so doc lap - Ma Sloa n
Nhiét db khi vao (°C) | 120 | 140 | 160
Luu lugng khi (m*%/h) | 130 | 200 | 260

Phan tram gia mang (%) | 30 50 70

Loai gida mang * 1 2 3

*Chu thich: loai 1: MD:AE (1:1); loai 2:
MD:AE (2:1); loai 3: MD:AE (4:1)

Két qua phan tich bién s6 dau ra cua 20
cong thirc nay cling dugc trinh bay & bang 4.

Bang 4. Dir liéu thuc nghiém tua’ mé hinh D-Optimal.

Cong Hiéu suat phun Ham lugng Khaoi lugng riéng Phan suat nén

thirc * say (%) flavonoid (%) (g/ml) (n=3) (%) (n=3)
+0-- 31,96 24,53 0,31 £0,01 34,30 + 4,00
+--0 19,30 25,46 0,35 £ 0,03 27,32 £ 6,91
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0— 24,95 25,58 0,35 % 0,02 34,12 £ 4,26
+-0- 22,38 22,26 0,26 0,03 22,50 £ 1,24
000+ 29,14 21,97 0,31 % 0,03 31,86 + 5,94
Far— 13,21 25,48 0,45 0,01 30,98 £ 2,14
o 28,92 19,66 0,33 % 0,01 24,72 + 4,23
-0-0 47,16 25,32 0,32 % 0,04 14,44 % 2,68
00+- 27,72 19,86 0,38 % 0,08 31,53 % 5,63
0+0- 42,90 21,46 0,33 % 0,05 28,61 % 3,37
— 11,82 25,35 0,31 % 0,05 33,30 = 1,71
-00- 35,64 22,74 0,31 % 0,02 21,68 £ 0,94
e 29,60 20,10 0,33 % 0,00 22,11 % 6,33
—— 9,43 20,05 0,42 0,12 22,29 + 2,53
00-0 43,35 25,42 0,31 £ 0,02 33,52 £ 8,12
+0+0 45,30 19,75 0,33 % 0,01 27,89 £ 1,47
=40 26,94 20,16 0,37 £ 0,03 28,14 £ 0,75
00-- 16,39 23,27 0,26 0,01 39,97 £ 1,62
00 6,71 22,05 0,32 £ 0,02 29,87 £ 8,48
—— 38,35 25,40 0,36 0,03 33,93 £ 1,04

*Chu thich: Cac bién s0 theo thir tu: nhiét do khi; luu lugng khi; phan tram gida mang; loai gia mang.

3.2.2. T6i uu hoa
a. Phan tich ANOVA

Tién hanh phéan tich phuong sai nhdam xac nhan y nghia théng ké ciia md hinh phén tich (bang 5).

Bang 56. Két qua phan tich phuong sai

Hiéu suat HL ‘a Phan suat
phunsidy | flavonoid KL rieng nén
Bién sO < 0,0001 < 0,0001 0,0007 0,0006
A: Nhiét do khi vao 0,0001 0,6179 0,0038 0,0029
p - value B: Luu lugng khi < 0,0001 0,5360 0,0852 0,0228
C: Phan tram gia mang 0,0104 < 0,0001 0,0008 0,0004
D: Loai gia mang 0,0313 0,4339 0,0049 0,0026
R? 0,9642 0,9772 0,9517 0,9309
R? hiéu chinh 0,9386 0,9684 0,9115 0,8815
R? du doan 0,8908 0,9555 0,8237 0,8105
Do chinh xac thich hgp 18,7664 24,3719 16,8585 14,5344
Nhdn xét: - R? cla cac bién phu thudc déu R« = 30,76 — 2,8A + 1,61B - 3,3C +

dat trén 0,93 ching to trén 93 % su’ thay doi
clia cac bién nay la do cac bién doc lap gay nén.

- Cac bién phu thudc déu cé R? hiéu chinh va
R? du dodn trén 81 %, dong thdi hai gia tri nay
léch nhau < 0,2 nén mo hinh c6 su phan tich va
du doan hap ly.

- D chinh xac thich hgp thé hién ty I€ gilta “tin
hiéu” va “nhieu”, tri s6 nay > 4 dugc xem la phu
hgp. Tat ca cac bién déu thda man yéu cau nay.

b. Phu'ong trinh h6i quy. Hiéu suat phun
say (Ri), ham lugng flavonoid (R2), khoi
lugng riéng (Rs) va phan suat nén (Ra)
dudc biéu dién bang cac phuong trinh hoi
quy sau:

Ry = 29,59 +9,69A +16,55B + 4,09C -
4,38D[1] + 1,81D[2].

R = 22,47 - 0,0593A - 0,0760B - 2,72C -
0,1905D[1] + 0,0907D[2].

R3 = 0,3097 - 0,0166A +0,0074B + 0,0232C -
0,0228D[1] + 0,0122D[2].

3,63D[1] — 2,58D[2].
Bang 6. Piéu kién rang budéc cho cdc
bién sé.

Bién sO a Khoang gigi
phu thudc Muc tieu han
Hiéu suat phun (%) Ldn nhdt | 6,71 — 45,30

Ham lugng flavonoiq ~ Trong _
(%) choang | 19/66 = 25,58
Khoi lugng riéng . n _
(g/ml) Lén nha’t 0,26 — 0,37
Phan suat nén (%)| Nhé nhat |[22,11 — 39,97

Cong thirc t6i uu nhat (cd chi s6 mong mudn
cao nhat la 0,897) dugc dé xuat & bang 7.

Bang 7. Bang gia tri du’ dodn cac théng
s6 dau vao toi uu

Thong s6 Gia tri
Nhiét do khi vao (°C) 160,00
Luu lugng khi (m3/h) 200
Phan trdm gia mang (%) 70,00
Loai gia mang Loai 2 (MD:AE = 2:1)
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2.3. Thir nghiém kiém chirng. Tién hanh phun sdy 13p lai 3 [an cdng thic va quy trinh t8i uu
da dugc dé xuat tr phan mém Design-Expert. Dt liéu danh gia dugc trinh bay & bang 8.

Hinh 1. Anh hudng cua cdc bién déc Ip dén cac bién phu thudc
Xac lap diéu kién rang budc cho cac bién phu thudc, lam cd sd lua chon cong thirc téi uu.
Bang 8. Bang so sanh théng sé ly hoa cua céng thirc t6i uu thuc nghiém va du’ doan

Théng s6 Hiéu suat phun Ham lugng KAh6'i lvgng | Phan suat nén
(%) flavonoid (%) | riéng (g/ml) (%)
Du doan 45,30 + 5,84 19,79 + 0,54 0,33+0,02 22,11 + 3,16
Thuc nghiém (n=3) | 45,03 = 0,27 19,58 + 0,33 0,34+ 0,01 23,05 + 1,58

Nhén xét: Két qua thuc nghiém kiém chiing thu dudc cac cdng thlc cd tinh I3p lai cao. Pdng
thai, gia tri thuc nghiém cd su tuang dong cao vdi gia tri du doan bdi phan mém.
Két luan: co su phu hgp giita két qua du doan va két qua thuc nghiém.

IV. BAN LUAN

- Hiéu suat phun say bi chi ph6i nhiéu bdi
nhiét do6 dau vao (p = 0,0001) va luu lugng khi
(p < 0,0001). Khi tang nhiét do va luu lugng khi,
hiéu sudt ting dang ké. K&t qua nay tuang dong
vGi khao sat sd bo va vdi nghién clitu clia Fazaeli
va cong su' (2012)[4]. Luu lugng khi cao lam hep
va day tia phun, giam dudng kinh giot phun, cac
giot kich thudc nho han dap vao thanh dudi cla
budng, nci c6 d6 &m thép.

- Khi tdng phan tram gid mang va tang ty Ié
MD trong cac loai gid mang cho hiéu suat phun
say cao hon (lan lugt p = 0,0104; p = 0,0313).
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Tuy nhién, khi tang ty 1é MD:AE Ién 4:1, hiéu
suat phun say khong khac biét so vdi ti Ié MD:AE
2:1. Nguyén nhan do néng do6 chat kh6 qua cao,
dd nhdt cha dich tang gay khd khan cho qua
trinh sdy, anh hudng dén chat lugng va hiéu
suat phun say.

- Trong cac bién doc lap, phan trém gia
mang anh hudng theo ty 1€ nghich dén ham
lugng flavonoid (p < 0,0001). Nguyén nhan la do
khi tdng lugng chdt mang lam tong lugng chét
ran trong cong thirc ting, trong khi lugng dugc
chdt dugc bat gilr khéng tang theo tudng (ng.
Pay cling la bién s6 anh hudng I8n nhat Ién ham
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lugng flavonoid.

- Khéi lugng riéng ti 1€ thuan vai phan tram
gia mang (p = 0,0008) va ti I& nghich v&i nhiét
do dau vao (p = 0,0038).

- Khi tang ti 16 MD thi khéi lugng riéng tang
(p = 0,0026) nhung & ty Ié MD:AE 4:1 va MD:AE
2:1 khéng thay déi dang ké khdi lugng riéng.

- Nhiét do khi vao ti 1€ nghich vé&i phan suat
nén (p = 0,0029). Khi nhiét do khi vao cia qua
trinh phun sdy cang thap thi ham a&m cla cao
cang tang, do tron chay kém han nén phan suat
nén cao.

- Phan tréam gia mang chi phGi nhiéu dén
phan suat nén (p = 0,0004), khi tang phan tram
gia mang thi phan suat nén giam.

- Phan suét nén co su thay déi dang ké khi
st dung cac loai gid mang khac nhau (p =
0,0026). Gid mang loai 2 (MD:AE 2:1) cho phén
suat nén thap nhat. Viéc phdi tron AE vao cong
thirc 1am gidm tinh hat 8m, téng kha néng tron
chay nén phan suat nén giam.

V. KET LUAN

b3 thiét k€ mo hinh thuc nghiém va téi uu
hoa thanh cong quy trinh phun sy cao kho budi
non bdang phan mém Design-Expert phién ban
12.0.3.0. Pay la cd s@ quan trong cho cac giai
doan phat trién dang bao ché hién dai chira chiét
xuat bugi non nhu vién nén, vién nang. Tuy
nhién, d&€ cd thé thuong mai hod thi cao khd
bugi non phun sdy can dugc tiéu chudn hda,
danh gid dd on dinh, cling nhu khao sat mét s6
hoat tinh sinh hoc va danh gia doc tinh lién quan.

VI. LO1 CAM ON

Nghién cru nay dudc tai trg bdi S& Khoa hoc
va Cong nghé TP. H6 Chi Minh (DOST HCMC) cho
PGS.TS. L& Minh Tri, tai Quyét dinh s6 1055/Qb-
SKHCN va Hgp dong s6 52/2021/HD-QKHCN.
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HOI CHU’NG CAT-EYE - BAO CAO TRUONG HO'P LAM SANG

TOM TAT

Hoi chu‘ng Cat-eye (Cat- eye Syndrome - CES) la
mot trong cac hoi chiing di truyen hlem gap do ngufdl
bénh mang 3 hoac 4 doan nhlem sdc thé (NST) SO 22
(22q11.2). Ti 1& méc bénh cta hoi chiing vao khoang
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1/50.000 - 1/150.000 tré sd sinh con séng. Hai chiing
Cat-eye c6 biéu hién 1dm sang rat da dang va phufc
tap gay anh hudng dén nhiéu co quan khac nhau cua
co thé. & Viét Nam hién nay chua cé nhiéu ngh|en clru
V€ hoi chufng nay. Nghlen cfu cua chung t0i bdo céo
mét trudng hgp tré nit 6 thang tudi mac hdi ching
Cat-eye mang 3 doan NST s6 22q11.2 vdi biu hién
lam sang da di tat (bo mat bat terdng, cham phét
trién tdm than vén dong, di tat tim bam sinh) dudgc
chan doan xac dinh bang cac xét nghlem di truyén té
bao va di truy@n phan ttr tai bénh vién Nhi Trung uong.
7w khoa: hoi chiing Cat-eye, di tat bAm sinh

SUMMARY

CAT-EYE SYNDROME - A CLINICAL
CASE REPORT
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