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Abstract: This study aimed to formulate and preliminarily evaluate a plant-based body scrub
containing low-temperature-dried pineapple powder. Three formulations containing 5%, 10%, and
15% pineapple powder were prepared and evaluated for appearance, pH, spread diameter, foam
volume, and physical stability over one month. The formulation showing the most suitable physical
characteristics was further assessed for selected heavy metals, microbiological quality, short-term
skin tolerability, and changes in skin hydration. After one month, CTI containing 5% pineapple
powder remained homogeneous without visible oil separation and showed a pH of 5.56 + 0.25, a
spread diameter of 3.6 £ 0.3 cm, and a foam volume of 1.8 + 0.2 mL after 30 min. CT2 showed slight
oil separation, whereas CT3 exhibited marked separation and an off-odor. In CT1I, arsenic, lead,
mercury, and the specified microorganisms were not detected within the limits of the applied methods.
No erythema, itching, or swelling was observed in 30 volunteers during 72 h of monitoring. The mean
skin-hydration index increased from 6.38 £ 0.15 at baseline to 9.86 £ 0.57 after eight weeks,; however,
this finding was descriptive because no vehicle-control formulation or inferential statistical analysis
was included. The study preliminarily identified CT1 as the formulation with the most suitable physical
characteristics among the three candidates and provides a basis for further controlled studies of

protease activity and tdy té bao chét efficacy.

Keywords: Low-temperature-dried pineapple powder; Physical characteristics; Physical

stability; Skin hydration; Body scrub.

1. it van dé

Da la co quan 16n nhit, vira bao vé co thé
trude tic nhan bén ngoai vira duy tri d6 4m va gop
phan tao nén vé dep. Lop simg dong vai tro giir
nudce, ngin ngira niit né da, gdm khoang 15 16p té
bao sing. O da khoe manh, qua trinh biét hoa va
bong simg hoan tit trong khoang 30-40 ngay
(Brito va cong su, 2024). Khi 130 hoa, qua trinh
bong té bao sing cham lai, lam 16p simg day 1én,
gdy kho, xin mau va giam d¢ san chic cta da. Tay
té bao chét gitp loai bo t& bao simg gia va cai
thién bé mit da. Cac phuong phap phd bién gdm
vat 1y, héa hoc va enzyme. Phuong phap vét 1y co
thé gay kich tng néu hat mai mon hodc luc ma sat
khong phu hop; viéc st dung hat vi nhya con tiém
4n nguy co 6 nhiém mai truong (Singh & Mishra,
2023). Phuong phap hoa hoc thuong sir dung
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nhom acid hydroxy, véi hiéu qua phu thudc vao
loai acid, néng d6, pH va thoi gian tiép xuc
(Almeman, 2024).

Tay t& bao chét biang enzyme 1a mot dinh
huéng méi cua nganh Duoc my pham. Cac
protease thuc vat nhu bromelain, ficin va papain
c6 kha ndng thuy phan protein & 16p sung
(Trevisol va cong su, 2022; Venetikidou va cong
su, 2025).

Bromelain 1a hdn hgp protease chita nhém
thiol, c6 trong nhiéu bd phan cua dira (Chiarelli
va cOng su, 2024; Pavan va cdng su, 2012), mang
tiém ning phan giai protein, chong viém va hd trg
chdam so6c da (Bialkowski, 2022; Chakraborty va
cong su, 2021). Vi vay, trong nghién ctru nay, bot
dta dugc xem la nguyén li¢u thuc vat co tiém
nang cung cp bromelain, dong thoi déng vai tro
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1 hat tay té bao chét vat 1y.
2. Tong quan nghién ciru

Xu hudng st dung nguyén liéu c6 ngudn goc
thuc vat va giam hat vi nhwa dang thiic ddy phat
trién cac san phdm ty t& bao chét than thién hon
v&i moi truong. Bén canh tdc dung mai mon, bot
thuc vét co thé gop phan tao mau, mui, dd nhot va
cam giac st dung; do do, néng d6 bot can duogc
lvra chon déng thoi theo hiéu qua str dung, do on
dinh va mirc 46 dung nap cua da.

Dtra (Ananas comosus (L.) Merr.) 1a nguén
thuc vat giau cac hop chét ¢o gia tri sinh hoc,
trong d6 bromelain la nhom enzyme protease dac
trung dwoc quan tdm nhiéu nhit. Bromelain
khong phai 1a mot enzyme don 1¢ ma 1a hdn hop
cac protease, trong d6 cac cysteine protease dong
vai trd quan trong ddi véi hoat tinh phan giai
protein. Cac enzyme nay dugc tim thiy ¢ nhiéu
bd phén cua cay dua nhu thit qua, 161, vd, than va
cac phu phdm khac nhau (Chiarelli va cong su,
2024; Pavan va cong su, 2012). Téng quan trong
nghién ctru cua Trevisol va cdng sy (2022) cho
thdy bromelain cting véi papain, keratinase va
mot s6 protease khac dd dugc nghién ctru nhu cac
tac nhan tdy té bao chét bang enzyme. Co ché
dugc d& xuit 13 enzyme phan giai mot phan cac
protein lién quan dén su lién két cua té bao simg,
tir d6 hd trg qua trinh bong 16p sing ma khong
phu thudc hoan toan vao luc ma sat co hoc. Tuy
nhién, sb luong nghién ctru danh gié truc tiép hiéu
quéa ciia enzyme proteolytic trong cic san phim
tay té bao chét trén ngudi van con han ché; dong
thoi pH, nhiét do, do 6n dinh va diéu kién bao
quan c6 thé anh hudng dang ké dén hoat tinh
enzyme trong ché pham (Trevisol va cong su,
2022). Ngoai tiém niang phan giai protein,
bromelain con dugc nghién ciru vé cac dic tinh
sinh hoc khac nhu chdng viém va hd trg qua trinh
phuc héi mé.

Bromelain 1a protein enzyme nén hoat tinh cé
thé thay doi dudi tac dong cua nhiét do, pH, thoi
gian xir 1y va diéu kién bao quan. Nghién ctru cia
Jutamongkon va Charoenrein (2010) cho thiy
bromelain tur thit qua dira va ghi nhan enzyme cé
d6 6n dinh tuong dbi t6t & nhiét do thap; khi xu
1y & 40°C trong thoi gian dén 60 phut khong ghi
nhén su mit hoat tinh dang Kké, trong khi hoat tinh
giam 10 rét khi nhiét d¢ tang cao hon. O 80°C,

hoat tinh enzyme gan nhu bj mit hoan toan sau
thoi gian xtr 1y ngan (Jutamongkon &
Charoenrein, 2010). Cac nghién ctru vé bromelain
tir phu pham dira ciing cho thiy phuong phap xir
Iy sau thu hoach va diéu kién lam kho c6 thé anh
huong dén hoat tinh enzyme. Chiarelli va cong su
(2024) da thu nhan bromelain tir nhiéu phy pham
dira nhu 151, vo, than va dinh qua bang quy trinh
bao gdbm dong kho; két qua ching minh ring cac
phu pham nay c6 thé cung cap bot bromelain van
con hoat tinh protease dang ké. Nhitng két qua
nay cung ¢ tiém ning st dung cac nguyén liéu
dira d3 dwoc 1am kho nhu mot ngudn nguyén liéu
chira enzyme c6 gid tri (Chiarelli va cong su,
2024). Nghién ciru vé dira dong kho cho thay
phuong phép sdy c¢6 thé anh huong dén cac dic
tinh hoa Iy va hoat tinh bromelain ctia nguyén
liéu. Nghién ctru cua Sarabo va cong sy (2021)
ghi nhan sy khac biét vé hoat tinh bromelain va
cac dac tinh hoéa Iy ctia dira sau dong kho phu
thudc vao phuong phap xt Iy nguyén li¢u (Sarabo
va cong su, 2021). Do d6, viéc lya chon diéu kién
lam khé 12 mot yéu t6 quan trong néu muc tiéu
cua san phém khong chi 1a tan dung bot thuc vat
nhu tdc nhan mai mon ma con hudng tédi viée duy
tri cac hoat chat sinh hoc tu nhién cua dira. Mic
du d3 c6 mot s6 nghién ctu st dung dira hoac phu
pham dua trong cac san pham tdy té bao chét,
phan 16n cc nghién ciru tap trung vao viéc danh
gia dac tinh vat 1y, cam quan hodc kha nang tay té
bao chét cua bot dua. Trong khi do, mbi lién hé
gitta phuong phap lam kho dira, kha nang duy tri
hoat tinh bromelain va hiéu qua tdy té bao chét
ciia ché phim van chua dugc lam rd day du.
Nghién ctu cta Trevisol va cong su (2022) cling
chi ra rr?mg pH, nhi¢t do va kha nang on dinh
enzyme trong cong thirc 1a nhitng van dé quan
trong khi phat trién san pham tay té bao chét bang
protease (Trevisol va cdng su, 2022).

Ahmi va Sabran (2024) da bao ché tay té bao
chét toan than tir bot vo va 18i dira sdy ti & cac
nong do6 3,5%, 4,5% va 5,5%, dong thoi danh gia
mau sic, o ddng nhat, pH, do nhét, kha ning lan
trai, tao bot, cam quan, kich tmg va kha ning tay
té bao chét. Nghién ctru nay ghi nhan xu huéng
thé tich bot ting khi nong d6 bot dira tang va mirc
chip nhdn chung cao hon & cic cong thirc 3,5-
4,5% (Ahmi & Sabran, 2024). Tuy nhién, nguyén
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liéu dira, phwong phap sdy va nén cong thire khac
v6i nghién ctru hién tai, vi vay sb liéu cia hai
nghién ctru chi dugc dung dé ddi chiéu, khong
dugc thay thé cho sb liéu thuc nghiém cua ché
pham dang khao sat (Ahmi & Sabran, 2024).

T co so trén, nghién ciru dugc thyc hién
nhiam xay dung ba cong thirc tiy da chét toan than
chira bot dira séy o nhiét do thép, lya chon cong
thirc c6 d6 6n dinh vat Iy phit hop va danh gia so
bd mot s chi tiéu an toan, kich ing va anh huong
dén d6 4m da.

3. Phwong phap nghién ciru
3.1. Nguyén vit ligu, héa chit

Nguyén liéu gom dira chin thu héi tai Thanh
Hoa; bot dau dé Obaxua; bt cam gao Obaxua;
ddu dira tinh khiét Premium Organic
VIETCOCO:; diu hanh nhan Handcraft Blends
Sweet Almond Oil (M¥); glycerin va polysorbate
80 (Fisher, M¥y); nuéc cat; hdn hop bao quan
phenoxyethanol va ethylhexylglycerin (EGHP;

Salicylates and Chemicals, An bog).
3.2. Phwong phdp nghién ciru
3.2.1. Xay dung quy trinh bao ché san pham tdy
té bao chét

Dura dugc thu hai thang 5/2025 tai Thanh Hoa,
lya chon qua chin d@)ng déu, ria sach va cit
miéng. Mau duoc siy & nhiét do thap 35-45°C
trong 56 gioy, sau d6 nghién va ray qua rdy c6 kich
thude 16 0,25 mm (250 pm) dé thu bot twong ddi
ddng déu. Bot dira dugc phdi hop & nong do 5%,
10% va 15% khéi luong/khdi lwong (w/w) cta
thanh phim. Véi mé 200 g, luvong bot dira trong
tmg 12 10 g, 20 g va 30 g; lugng nude duoc didu
chinh dé khéi lugng thanh pham dat du 200 g.

Nén nhil twong gdbm dau dira, ddu hanh nhén,
glycerin, polysorbate 80, nugc ct va hé bao quan
EGHP. Bot cam gao va bot dau do duoc gilr cb
dinh giita cic cong thirc dé han ché bién thién
ngoai yéu t6 ndng do bot dua.

Bang 1. Thanh phén va vai tro ciia nguyén liéu trong cong thirc

TT Thanh phén Ty 18 (%) Vai tro
1 | Botdaa 5-15 Hat tay té bao chét; ngudn bromelain tiém ning
2 | Bot cam gao 10 Hat ty té bao chét vat Iy
3 | Bot dau do 3 Hat ty té bao chét vat Iy
4 | Dau dua 13 Pha diu; lam mém da
5 | Dau hanh nhan 5 Lam mém da; hd tro lan toa
6 | Glycerin 6,5 Chat giir am
7 | Polysorbate 80 8,5 Chét hoat dong bé mat khong ion; chét nhii hoa
8 | EGHP 0,8 H¢ bao quan
9 | Nuéc cat Vira da 100 | Pha nuée; dung moi

Quy trinh bdo ché san pham:

1. Chuén bi nguyén liéu, dung cu va bao bi
sach, kho theo yéu cau ciia cong thic.

2. Cén céc thanh phan theo ty 1¢ clia timg cong
thirc, tinh trén khéi luong thanh phém 200 g.

3. Chuan bi nén nhii twong:

3.1. Pha dau: cho dau dira, diu hanh nhan va
polysorbate 80 vao cbc A; gia nhiét cach thily dén
45 + 2°C va khudy dén khi dong nhat.

3.2. Pha nudc: cho nudc cit va glycerin vao
cbe B; gia nhiét cach thuy dén 45 + 2°C.

3.3. Nhii hoa: thém tir tir pha nude vao pha dau
trong khi khudy ¢ toc do trung binh theo chu ky
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Nguon: Két qua nghién citu ciia nhom tc gia
30 s khudy/5 s nghi, tong thoi gian 3-5 phit, dén
khi thu dugc hé ddng nhét.

4. Lam ngudi hé Xuéng dudi 40°C, thém
EGHP va khudy déu. Khi nhiét do dudi 35°C, bd
sung tu tr bot dira, bot cam gao va bt dau do;
khudy nhe rdi tron ngén 3-5 s dé phan tan bot, han
ché gia nhiét va cit manh. Pong san pham trong
bao bi kin va bao quan ¢ diéu kién khao sat.
3.2.2. Banh gia dac tinh vat Iy va do on dinh so
bo

MBoi chi tiéu dinh lugng duoc thyuc hién 3 lan.
Két qua duogc biéu thi dudi dang trung binh + do
léch chuén.
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Bang 2. Chi tiéu va phuwong phap danh gia dic tinh vat ly

TT Chi tiéu Phwong phap/tiéu chi danh gia
| Cam quan va | Quan sat mau, mui, do déng nhét, von cuc, mde va tach dau ngay sau pha
d6 6n dinh ché, sau 2 tuén va sau 1 thang ¢ 25 + 1°C.
) H Pha miu véi nudc cat theo ty 1& 1:9 (mau:nudc), khudy dong nhat va do
p bang may pH da hiéu chuén & nhiét d6 phong (Ahmi & Sabran, 2024).
Léy 0,5 g mau cua mdi cong thire, dit vao chinh gitta dia Petri, sau do6 dit
3 Puong kinh | mot dia Petri khac 1én trén. Tac dung tai trong 150 g trong 1 phut & nhiét d6
lan téa 25°C, rdi do dwdng kinh ving mau dan trai. Puong kinh lan tda nim trong
khoang 3-5 cm (Putri va cong su, 2021).
4 | Khanangtao | Tron 1 g ché pham voi 5 mL nudc; ghi thé tich bot (mL) sau 30 phut (Ahmi
bot & Sabran, 2024).

3.2.3. Kiém tra mét sé chi tiéu kim loai ndang va vi
sinh

Sau khi két thiic theo ddi do on dinh mot
thang, cong thirc phit hop nhét trong ba cong thirc
khao sat duoc lwa chon dé kiém tra arsen (As), chi
(Pb) va thuy ngan (Hg) theo phuong phap ACM
THA 05 (theo phiéu kiém nghiém); tong s6 vi sinh
vat hiéu khi theo ISO 21149:2017; Pseudomonas
aeruginosa theo ISO 22717:2015;
Staphylococcus aureus theo ISO 22718:2015; va
Candida albicans theo ISO 18416:2015. Két qua
“khong phat hién” dugc dién giai theo gidi han
phat hién hodc giéi han dinh lugng cua tung
phuong phap.
3.2.4. Danh gia kich vwng da so bo

Tht nghiém dugc thyc hién trén ving da céng
tay trai dién tich 2,5 x 2,5 cm cua 30 tinh nguyén
vién 20-45 tubi co da khoe manh. Cong thirc phu
hop nhét trong ba cong thirc khao sat dugc boi 1én
vung thur va che kin trong 24 gid; vung da dugc
theo doi dén 72 gio. Tiéu chi loai trir gdm phu nit
mang thai hodc cho con bt va nguoi dang sir dung
thudc c6 thé anh hudng dén tinh trang da.

Céc dau hiéu dugc ghi nhan riéng gdm ban do,
ngua va sung/phu.

Két qua dugc trinh bay theo sb ngudi xuét hién
it nhat mot dau hiéu trén tong sd 30 nguoi.
3.2.5. Pdnh gia so bé anh huong ciia san pham
dén dé am da

Chi s6 d6 am da dugc do bang Dermalab
Combo (Cortex) trén 30 tinh nguyén vién dap Gng
cac ti€u chi Iya chon va loai trir néu trén. Tinh
nguyén vién sir dung cong thirc pht hop nhét

Nguon:Két qua nghién ciru ciia nhém tdc gid
trong 3 cong thirc, khao sat 2 1an mdi tuin trén
cung ving da canh tay trong 8 tuan. Chi s6 d6 4m
dugc ghi nhan tai thoi diém ban dau, tudn 4 va
tudn 8 bé‘mg cung mot thiét bi; két qua dugc biéu
thi theo don vi quy wdc cua thiét bi.

Dit liéu d6 4m dugce trinh bay dudi dang trung
binh + d9 léch chuén.
4. Két qua nghién ctru
4.1. Cic chi tiéu vat Iy ciia san pham tdy té bao
chét

Ba cong thirc CT1-CT3 chira lan lugt 5%,
10% va 15% bot dira dugc bao ché theo bang 3.
Cac mau duoc danh gia cam quan, pH, dudng
kinh lan toa va thé tich bot; trang thai dugc theo
ddi ngay sau pha ché, sau 2 tuan va sau 1 thang &
25+ 1°C va d6 am twong d6i 62-66% (hinh 1).
Biang 3. Cong thirc bao ché san phim tiy té
bao chét toan than

TT | Thanh phan ((:0;: ((E,Zi ((:0;:;
1 | Botdua 50 | 10,0 | 15,0
2 Bot cam gao 10,0 | 10,0 | 10,0
3 | Bot dau do 30 | 30 | 3,0
4 | Daudua 13,0 | 13,0 | 13,0
5 | Dauhanhnhan | 50 | 50 | 5,0
6 Glycerin 6,5 6,5 6,5
7 Polysorbate 80 8,5 8,5 8,5
8 | EGHP 08 | 0,8 | 08
9 | Nudc cat 482 | 432 | 382

Nguon: Két qua nghién citu ciia nhom tdc gia
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Hinh 1. Trang thai ciia ba cong thirc theo thoi gian bio quan

7

A. Ngay sau pha ché

B. Sau 2 tuan

C. Sau 1 thang

Ngay sau khi pha ché, ca ba cong thirc c6 mau vang va mui dira dic trung, chua quan sat thiy su
phan 16p. Sau 2 tuan, CT1 va CT2 van tuong ddi dong nhat, trong khi CT3 bt dau xuét hién 16p dau
trén bé mat. Sau 1 thang, CT1 van khong tach dau; CT2 xuét hién tach dau nhe; CT3 tach dau 15 hon
va ¢6 mui la (hinh 1). Két qua cam quan cho thay d¢ 6n dinh giam khi ham lugng bot dira ting trong

nén cong thirc dang duge khao sat.

Bang 4. Pac tinh vit ly ciia cac cong thirc sau 1 thang

Cong \ . .. . Puong kinh | Thé tich bot

thirc Cam quan (mau, mui, trang thai) pH lan téa (cm) (mL/30 phiit)

cri | Mauvang, dongnhat, khong tich | g 50, o5 | 36403 1,802
dau; mui dura va dira dic trung

cry | Mauvang, tich ddunhe rén bEmat; | 5\ 04 | 35102 2,0+03
mui dura va dira dac trung

CT3 Xg}ll;ang’ tach daurd; xuathien 1 4 o7, 35 | 30402 21404

Sau 1 thang bao quan, CT1 duy tri trang théi
ddng nhat, khong tach diu va c6 mui dira, dira dic
trung. CT2 xuat hién tach dau nhe trén bé mit,
trong khi CT3 tach dau rd va c6 mui la. Gia tri pH
trung binh c6 xu hudéng gidm tr 5,56+0,25 ¢ CT1
xudng 5,24+0,04 & CT2 va 4,97+0,32 ¢ CT3.
Puong kinh lan téa cling giam tuong Ung tu
3,6£0,3 cm xudng 3,2£0,2 cm va 3,0+0,2 cm.
Nguoc lai, thé tich bot sau 30 phut tang nhe tir
1,840,2 mL ¢ CT1 1én 2,0£0,3 mL & CT2 va
2,140,4 mL & CT3. Cac két qua cho th?iy xXu
hudng d6 6n dinh vét 1y va kha ning lan toéa giam
khi ham luong bot dira ting, trong khi thé tich bot
tang nhe.

CT1 duogc lya chon 1a cong thuc cod dic tinh
vat 1y phu hop nhét trong ba cong thire khao sat

Nguon: Két qua nghién ciru ciia nhom tdc gid
vi duy tri trang thai dong nhat, khong tich diu sau
1 thang, c6 pH acid nhe pht hop véi nhidu ché
pham ding ngoai da, ddng thoi c6 duong kinh lan
téa va kha nang tao bot phu hop.

4.2. Két qua kiém tra mot so chi tiéu kim logi
ndng va vi sinh

CT1 duoc kiém tra ham luong As, Pb, Hg,
téng s6 vi sinh vat hiéu khi va sy hién dién cua
Candida albicans, Staphylococcus aurcus va
Pseudomonas aeruginosa (bang 5).

Céc chi tiéu déu duge bao céo 1a khong phat
hién theo phuong phap ap dung. Két qua nay cho
thdy méu thir khong ghi nhén cac chét hodc vi sinh
vat muc ti€u & murc bﬁng hodc cao hon gidi han
phat hién/dinh luong, nhung khong dong nghia
v6i ham luong tuyét dbi bang 0.

Bang 5. Két qua kiém tra mdt s6 chi tiéu kim loai niing va vi sinh ciia CT1

Chi tiéu danh gia Pon vi Két qua Phwong phap thir
Ham lugng arsen (As) mg/kg
Ham 1 hi (Pb /k ACM THA 05
?m Hone © 1 ( )A mee Khoéng phat hién*
Ham lugng thuy ngan (Hg) mg/kg
Tbéng s6 vi sinh vat hiéu khi CFU/g I1SO 21149:2017
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Chi tiéu danh gia Pon vi Keét qua Phwong phap thir
Pseudomonas aeruginosa /0,1 g ISO 22717:2015
Staphylococcus aureus /0,1 g ISO 22718:2015
Candida albicans /0,1 g ISO 18416:2015

Nguon: Két qud nghién cieu cia nhom tac gid

Ghi chii: can bé sung giGi han phat hién/giéi han dinh heong (LOD/LOQ), ma phiéu kiém nghiém
va phién ban chinh xdc cia phirong phap ACM THA 05 trong ban céng bo chinh thirc.

4.3. Két qua dinh gid kich ieng da so by

Trong diéu kién thtr nghiém, khong ghi nhan
ban do, nglra hodc sung/phu ¢ 30/30 tinh nguyén
vién trong 72 h theo d&i (0/30 ngudi co6 phan Gng
quan sat dugc; hinh 2). Két qua chi phan 4nh mirc
dung nap ngan han cta CT1 trong nhom va diéu
kién thir nghiém nay.
Hinh 2. Vung da thir CT1 tai thoi diém ban
diu va sau 72 h

A.0h B.Sau72h
Nguon: Két qua nghién citu ciia nhom tdc gia
4.4. Anh hwong ciia CT1 dén chi sé dp am da
Sau khi str dung CT1 hai lan mdi tuan, chi sb
d6 4m trung binh ting tir 6,38 + 0,15 tai thoi diém
ban dau 1én 7,96 £ 0,27 & tudn 4 va 9,86 = 0,57 &
tuan 8 (hinh 3). Mt ting dugc quan sat theo thoi
gian nhung chi mang tinh md ta do nghién ctru
khéng co nén ddi chimg va chua bao céo kiém
dinh thdng ké. Vi vay, két qua phan anh kha ning
cai thién tinh trang am cua da trong diéu kién sir
dung.
Hinh 3. Thay dbi chi s6 6 4m da trong 8 tuin
sir dung CT1
12-
10- T

Humidity Index

0 4 8
Time (week)

Nguon Ket qua nghién ciru ciia nhom tdc gida

5. Ban lu4n

Nghién ciru dd xay dung ba cong thirc tdy té
bao chét toan than chira 5%, 10% va 15% bot dia
sdy nhiét do thap. Két qua ghi nhan sy khac nhau
vé trang thai vat 1y giita ba cong thirc ¢ ham
luong bot dira khac nhau. Sau mét thang bao
quan, CT1 chira 5% bot dira van dong nhit va
khong tach dau; CT2 xuit hién tich dau nhe,
trong khi CT3 tach dau rd va c6 mui la. Dong thoi,
pH va duong kinh lan téa c6 xu hudng giam, con
thé tich bot ting nhe khi ting ty 18 bot dua.

Su giam do on dinh khi ting ham lugng bot
dira c6 thé lién quan dén su gia ting lugng chét
rdn phén tan va su thay déi ty 1é pha nudc trong
cong thirc. Bot thuc vat c6 kha nang hat nude va
lam thay ddi cu tric ctia hé nhil tuong; khi luong
bot tang tr 5% 1€n 15%, lwong nude giam twong
ting, c6 thé 1am giam kha ning duy tri trang thai
ddng nhat ctua ché pham. Két qua nay cho thiy
ham luong bt dira can duoc kiém soat déng thoi
Vi ty 16 nudce, pha diu va chit nhii héa khi phat
trién cong thirc.

Gia tri pH giam tir 5,56£0,25 & CT1 xudng
4,97+0,32 & CT3. Xu hudng nay c6 thé lién quan
dén cac acid hitu co tu nhién trong nguyén liéu
dira. Céc gia tri thu dugc déu nam trong ving acid
nhe thuong gip & nhiéu ché pham ding ngoai da.
Tuy nhién, pH phu hop khong dong nghia véi
viéc hoat tinh bromelain dugc bao toan, vi hoat
lyc enzyme con phu thudc vao diéu kién séy, nhiét
d6 phdi ché, ham luong nude va thoi gian bao
quan.

Puong kinh lan toa gidm tir 3,6+0,3 cm 6 CT1
Xuéng 3,0+£0,2 cm & CT3, cho théy ché phém co
xu hudng kho lan trai hon khi ham lugng bot dura
tang. Nguyén nhan c6 thé do lugng chat rin cao
lam tang d6 dac cua h¢. Kha nang lan téa phu hop
gitp san phadm phén bd trong d6i déu trén bé mit
da va thuan 1¢i khi st dung. Vi vay, CT1 c¢6 duong
kinh lan toa 16n nhat trong ba cong thirc khao sat
va duy tri trang thai ddng nhat sau mot thang trong
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diéu kién khao sét.

Thé tich bot ting nhe tir 1,8+0,2 mL ¢ CT1 1én
2,1+0,4 mL & CT3. Nghién ctru cia Ahmi va
Sabran (2024) ciing ghi nhan xu hudng thé tich
bot tang khi ndng d6 bot dira ting trong cong thirc
tay da chét (Ahmi & Sabran, 2024). Tuy nhién, su
khac biét vé nén cong thirc, nguyén liéu va
phuong phap sdy khéng cho phép so sanh truc
tiép cac gia tri tuyét dbi gitta hai nghién ctru.
Trong cong thitc hién tai, kha nang tao bot con co
thé chiu anh hudéng cua polysorbate 80 va cac
thanh phan hoa tan tir bot dira.

Tir két qua cam quan, pH, duong kinh lan toa
va thé tich bot, CT1 dugc lua chon la cong thure
c6 dac tinh vat 1y phu hop nhat trong ba cong thirc
khao sat. Viéc lya chon nay chu yéu dua trén kha
nang duy tri trang thai ddng nhét sau mot thang
va cac dac tinh s dung cua ché phérn, khong
duoc xem 1a két qua t6i uu hoa toan dién vé hiéu
qué sinh hoc. Két qua kiém nghiém CT1 khong
phat hién As, Pb, Hg va céc vi sinh vat muc tiéu
theo cac phuong phap dugc ap dung Két qua nay
1a d4u hiéu thuan loi dbi véi chét luong cua mau
tai thoi diém kiém nghiém. Tuy nhién, can ddi
chiéu két qua vé6i gidi han phat hién, gidi han dinh
luong va gi6i han chip nhan tuong tng trude khi
danh gia mirc d6 phi hop cua san pham.

Trong thr nghiém kich tng so bd, khong ghi
nhén ban do6, nglra hodac sung/phu ¢ 30 tinh
nguyén vién trong 72 gid. Két qua cho thdy CT1
dugc dung nap trong diéu kién thir nghiém ngén
han. Pay 14 co s& ban dau dé tiép tuc khao sat kha
nang st dung cua cong thuce trén da.

Chi s6 do am da ting tir 6,38+0,15 tai thoi

diém ban dau 1én 7,96+0,27 & tudn 4 va 9,86+0,57
& tuan 8. Xu hudng ting nay co thé lién quan dén
tac dong phdi hop cua glycerin, dau dira va dau
hanh nhan trong nén cong thirc.

Nhin chung, CT1 chtra 5% bdt dira 1a cong
thirc c6 dic tinh vat Iy pht hop nhét trong ba cong
thirc khao sat va cho thiy kha ning dung nap da
so bo. Két qua cung cip co sé ban dau dé tiép tuc
hoan thién cong thirc va thiét ké cac nghién ctru
¢6 dbi ching nhdm danh gia hiéu qua tay té bao
chét va vai tro ctia bromelain.

6. Két luan

Nghién ciru di bao ché ba cong thirc tay té bao
chét toan than chita 5%, 10% va 15% bot dira sdy
nhiét d6 thip. Sau mot thang bao quan, CT1 chira
5% bot dira van duy tri trang thai dong nhét, c6
pH 5,56, duong kinh lan téa 3,6 cm va kha nang
tao bot nhe. CT2 xuét hién tach dau nhe, trong khi
CT3 tach dau rd va ¢6 mui la. O CT1, As, Pb, Hg
va cac vi sinh vat muc tiéu khong duogc phat hién
trong giéi han cua cac phuong phap ap dung;
ddng thoi khong ghi nhan phan tng da quan sat
dugc & 30 tinh nguyén vién trong 72 gid. Chi sb
d6 am da c6 xu hudng ting trong 8 tudn sir dung,
nhung do nghién ctru khong c6 cong thirc nén dbi
ching va chua st dung chi ti€u dac hiéu cho qua
trinh bong 16p simg, két qua nay chi dugc dién
giai 6 mirc mo ta. Trong pham vi nghién ctru hién
tai, CT1 1a cong thire ¢6 dac tinh vat Iy phu hop
nhit trong ba cong thirc khao sat. Trong cac
nghién ctru tiép theo, can danh gia thém do 6n
dinh dai han hoac tang tdc, hiéu luc bao quén,
hoat tinh protease va hiéu qua ty té bao chét bang
thiét ké c6 ddi ching va cac chi tiéu dic hiéu hon.

Tuyén bd vé GenAl va Quyén tac gia: Nhom tac gia xac nhan cé st dung cong cu Al dé hd trg
thyc hién bai bao. Nhom tac gia cam két chi sir dung trong pham vi cho phép (nhu hiéu dinh ngén
ngit, bién dich cau chit, goi y cdu triic vin ban) va khong st dung AT dé nguy tao ndi dung khoa hoc,

tao dit li€u gia hoac tai liéu tham khao gia.

Tuyén bd vé xung ddt loi ich: Nhom tac gia khong cé bat ky xung dot loi ich nao lién quan dén

viéc thuc hién, nghién ciru va cong bo bai bao nay.
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Tém tit: Nghién ciru ndy nham bao ché va danh gid so b san pham tdy té bao chét toan than
co nguo”‘n géc thue vat, s dung bot dira duoc scfy o nhiét do l‘hd;l). Ba cong thirc chira lan luot 5%,
10% va 15% bét dira diege bao ché va danh gia vé ddc tinh cam quan, pH, dwong kinh d¢ dan trdi,
thé tich bot va dé on dinh vit Iy trong thoi gian mét thang. Cong thire ¢é dic tinh vt Iy phit hop nhat
tiép tuc dwoc danh gid vé ham lwong mét s6 kim loai ndng, chdt lwong vi sinh, khd nang dung nap
trén da trong thoi gian ngdn va sw thay doi dp am cia da. Sau mét thang, CT1 chira 5% bét dika van
duy tri trang thdi dong nhat, khong quan sdt thdy hién twong tach dau va ¢é pH = 5,56 + 0,25, dwong
kinh dan trai = 3,6 + 0,3 cm va thé tich bot = 1,8 £ 0,2 mL sau 30 phut. CT2 xuat hién hién twong tach
dau nhe, trong khi CT3 c¢6 hién tiwong tach pha ré rét kém theo mui bt thuwong. Doi véi CTI, asen,
chi, thiy ngdn va cdc vi sinh vdt dwoe quy dinh déu khong dwoc phat hién trong gidi han cia cdc
phirong phap phén tich dwoc dp dung. Trong sé 30 tinh nguyén vién, khéng ghi nhén tinh trang ban
do, ngira hodc sung trong thoi gian theo déi 72 gio. Chi sé dg dm da trung binh ting tir 6,38 = 0,15
tai thoi diém ban dau 1én 9,86 + 0,57 sau tdm tuan; tuy nhién, két qud nay chi mang tinh mo td, do
nghién ciru khong sir dung cong thirc doi chimg nén (vehicle-control formulation) va ciing khéng thuc
hién phan tich thong ké suy ludn. Nghién ciru buéc dau xdc dinh CTI la céng thirc c6 ddc tinh vat Iy
phit hop nhat trong sé ba céng thire dwoc khao sat, dong thoi cung cdp co sé cho cde nghién ciru c6
doi chimg tiép theo nham dénh gia hoat tinh protease va hiéu qua tdy té bao chét ciia san pham.

Tw khoa: Bot dira scfy o nhiét do thdp; Ddc tinh vdt ly; Dé on dinh vt ly; Do am da; T cfy e
bao chét toan than.
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