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TOM TAT

Dt véin dé: Ngay nay, xu hwdéng sir dung cac san pham tu nhién tir cac logi thdo duwoc ngay cang pho
bién. L& Trau khéng cé tac dung diét khuan, chéng viém, tri mun rdt tot va an toan, nhwng chwa droc nghién
citu va g dung nhiéu. Muc tiéu: Khdo sat quy trinh chiét xudt toi wu cao ld Trau khong va cong thizc bao ché
gel rira mat chiza cao 1& Trau khong co tac dung khang khudn. Poi twong va phwong phéap nghién ciru: Pé tai
khdo sdt trén doi tuwong 1a 14 Trau khdng. Bang phan mém BC-Pharsoft, dd mé ta moi lién quan nhan qud giira
CAC yéu té cO anh hudng dén quy trinh chiét xuat cao 1& Trau khong tir d6 duwa ra quy trinh chiét xuat toi wu.
Thiét ké md hinh thyc nghiém va bao ché 10 cong thirc bao ché gel rira mat chira cao 1& Trau khoéng gom:
carbopol 940, propylen glycol, NaOH 10%, natri benzoat, menthol trong con va chdt tao bot. Tinh khang khuan
cua gel tir cao 1& Trdu khong dioc khdo sat trén in vitro bang phuong phdp khuéch tan trén thach. Két qud: quy
trinh chiét xudt bang phwong phdp dun hoi heu véi dung méi nweéc & nhiét dp 70°C, ti 1¢ dung méi/duwoc lidu 1a
4,034:1, thoi gian chiét la 129 phit va lirong dich ¢6 con lai truée khi lac phan bé véi DCM 1a 91,4mL sé dat
dwroc mire d¢ khang Staphylococcus aureus va Escherichia coli, zam heong polyphenol trong cao 1a cao nhat.
Két qua thirc nghiém cho thdy cong thiic 9 dat duwge dg nhot, d pH va khd néng tao bot thich hop cho san pham
dang gel dung rira mat va co tac dung khang khudn. Két lugn: Pa téi wu hod dwoc quy trinh chiét xudt cao l&

Trau khong va cdng thizc bao ché gel tri mun chia cao 1& Trau khong cd kha ning khdng khudn.

Tir khoa: gel, cao L4 trau khdng, BC-Pharsoft.

ABSTRACT

RESEARCHING ON FACE WASH GEL PREPARATION WITH BETEL LEAF
EXTRACT (Piper betel L.) HAVING ANTIBACTERIAL ABILITY

Nguyen Thi My Huyen, Ngo Thuy Tu Ngoc, Lu Xuan Nhu, Nguyen Thi Nguyet Anh,
Tran Ngoc Giang, Ho Thi Thanh Nhan, Le Thi Minh Ngoc
Can Tho University of Medicine and Pharmacy
Background: Nowadays, the trend of using natural products from herbs is increasing. Betel leaf has
antibacterial, anti-inflammatory and anti-acne effects well and safely, but it has not been studied and applied
widely. Objectives: to investigate the optimal extraction process of Betel leaf extract and to formulate face wash
gel preparation with Betel leaf extract having antibacterial ability. Materials and methods: By BC-Pharsoft
software, described the causal relationship of the factors that influenced the process of extracting Betel leaves,
then published the optimal extraction process. Designed the experimental model and prepared 22 formulations
for making face wash gels with Betel leaf extract including: carbopol 940, propylene glycol, 10% NaOH,
sodium benzoate, menthol in ethanol and foaming agent. Antibacterial properties of gels with Betel leaf extract
were investigated in vitro by diffusion method on agar. Results: Extraction process by refluxing method with
water solvent that was conducted at a temperature of 70°C, solvent/medicinal ratio was 4,034/1, extraction time
was 2,147 hours and the amount of liquid remaining before shaking distribution with diclorometan was 91mL,
achieved the highest level of resistance to Staphylococcus aureus and Escherichia coli and the highest
polyphenol content. In addition, results from experiments showed that F9 formulation had viscosity, pH and
washability that were suitable for face wash gel and antibacterial effect. Conclusion: Optimized the extraction
process of Betel leaf extract and the formulation of anti-acne gel with Betel leaf extract having antibacterial
ability.
Keywords: gel, Betel leaf extract, BC-Pharsoft.
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Cay Trau khong (TK) co tén khoa hoc la Piper betle L. , thuoc  ho Ho tiéu (Piperaceae), la
mot loai cay quen thuoc d6i voi nguoi Viet Nam. Theo y hoc co truyén, la4 TK c6 vi cay nong, mui
thom hac, tinh 4m. Chung c6 tac dung trir phong, tiéu viém, sat trang, khang khuan. Trong dén gian,
rat nhiéu ngudi da str dung 14 TK d trj hiéu qua cac bénh ngoai da, bénh phy nit (3).

Ngay nay, TK da dugc quan tam va nghién ciu nhiéu hon vé thanh phan hoa hoc ciing nhu tac
dung diéu tri trén in vitro. Theo y hoc hién dai, trong 14 TK ¢ chtra nhiéu tinh dau c6 mui thom, héc,
la hop chat polyphenol c6 tén 1 chavicol di dugc ching minh c6 tac dong khang khuan, khang nim da
(1). Chinh vi thé, 14 TK c6 tac dung diét khuan, chéng viém, tri mun rat tét va an toan. Dac biét, loai la
nay c6 chaa nhiéu nudc, mubi khoang, protein, chat xo, carbohydrate cung nhiéu loai khodng chat
khac nhu kém, calci nén cé tac dung day Iui melamin tri ndm va tan nhang hiéu qua. Mat khac, xu
huéng sir dung cac san pham ty nhién tir céc loai thao duoc ngay cang phd bién. Do do, dé tai dugc
thuc hién nham muc dich khai thac 14 TK, gop phan tng dung nhitng lgi ich tir cao a4 TK vao san
pham gel rira mat. Dé tai c6 ba muc tiéu nghién ctru sau day:

- Khao sat diéu kién chiét xuat cua cao la TK Piper betle L.
- Nghién cu cdng thirc bao ché gel rira mat chira cao 14 TK Piper betle L.
- Thir tac dung khang khuan cua gel rira mat chira cao 14 TK Piper betle L.

I1. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciu
Péi twong
La TK tuoi thu hai & An Giang. 7
N Cac chung vi khuan: S.aureus ATCC 25923, E.coli ATCC 25922 va cac vi khuan phan lap dugc
mau bénh phémrmun. ) ’
Hoda chat: Nudc cat, diclorometan, dimethyl sulfoxid, methanol, natri carbonat, thuoc thu
Folin-Ciocalteu, carbopol 940, natri benzoat, menthol, cocamidopropyl betain, propylen glycol.
2.2. Phwong phap nghién ctru
2.2.1. Khio sat diéu kién chiét xuat cao 4 TK véi sy hd trg' csa phan mém BC-Pharsoft
Quy trinh chiet xuat: o i ’
La Trau twoi dugc cat nho dugc chiet bang phuong phap dun hoi luu. Dich chi€t thu duoc dem
co bot dung modi dén the tich khao sat. Dich chi€t sau khi ¢6 duoc lac phan bo vei diclorometan va
phan doan diclorometan dugc ¢d thu hoi dung moi dé dugc cao Ié TK.

Murc d6 khang vi khuan duoc tinh theo cdng thic: S = W

Trong do:

- S la muc d6 khang vi khuan

- mla khéi lwgng cao chiét duoc

- MIC la ndng d6 tdi thiéu tc ché vi khuan (ug)
Cdc diéu kién cé dinh:

- Nguyén li¢u: 1a TK tuoi 200g/16.

- Dung mdi: nudc Cat.

- Phuong phap chiét: dun hoi huu.
Céc bién déc ldp bao gom:

- Xj: ti lé dung moéi/duoc ligu (3-4-5)

- Xy: thoi gian chiét (1-2-3 gio)

- Xa: Iugng dich chiét sau khi c6 truéc khi lac phan bé véi diclorometan (20-60-100mL)
Céc bién phu thugc:

- Y1: mte d6 khéng S.aureus
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- Y2 mtre d6 khang E.coli
- Ya: ham lwong phenolic toan phan cé trong cao chiét (g)
Piéu kién rang bugc cho cac bién phu thuge: diing ham Up (cang cao cang tét)
M& hinh thyc nghiém: Dwa vao md hinh D-Optimal, md hinh thuc nghiém duoc xay dung gom
19 thi nghiém. Thuc hién chiét theo qui trinh dun hoi lwu véi dung méi nuée. Céc bién sé phu thuoc
dugc xac dinh doi vai timng thi nghiém.
Kiém chiing lai két qua bang thuc nghiém
La TK tuoi dugc chiét lai 3 lan véi cung diéu kién da xac dinh theo md hinh. Két qua thuc
nghiém duoc so sanh véi cac gia tri du doan.
C4c miu cao 1a TK duoc xac dinh nong do Gc ché téi thiéu (MIC) trén cac chang S.aureus
ATCC 25923, E.coli ATCC 25922 bing phuong phap vi pha lodng theo huéng dan cua CLSI.?
Dinh Iugng polyphenol toan phén trong cao 1a TK bing phuong phap Folin-Ciocalteu. @ ©
2.2.2. Nghién cru cdng thirc bao ché gel rira mit chira cao l1a TK c6 tac dung khang khuan.
- Thanh phan chinh cua gel rira mat bao gom: cao 14 TK (3%), menthol 0,2%, carbopol 940
(x%), propylen glycol (y%), chat tao bot cocamidopropyl betain (z%), NaOH 10% (vd pH=7), chat
bao quan natri benzoat 0,1%.
- Tién hanh khao sét lan Iuot x, y va z 1a: ndng d6 carbopol 940 (0,4%, 0,6%, 0,8%, 1%), nong
do propylen glycol (10%, 12%, 15%), va nong do chat tao bot (2%, 3%, 4%). (Bang 2.1)
Bang 1. Khao sat cong thic bao ché gel rira mit chira cao & TK

CT1 CT2 CT3 CT4 | CT5 | CT6 | CT7 | CT8 CT9 CT10
C&I’bOpO | 0 4 0 , 6 0 , 8 1 XTU XTU XTU XTU Xtu Xtu
Propylen glycol 10 10 10 10 10 12 15 Yru Yru Yru
Chit tao bot 3 3 3 3 3 3 3 2 3 4

(vdi X7 1a nong do carbopol 940 phi hop, yru1a nong dé propylen glycol ph hop)

- Tién hanh bao ché gel rira mat theo quy trinh sau:

+ Nghién min carbopol.

+ Phan téan tir tir carbopol vao khoang 20mL nuéc. Cho propylen glycol vao tron déu. (1)

+ Thém dung dich NaOH 10% vao (1), diéu chinh dén pH = 7. (2)

+ Hoa tan menthol vao lwong con ethylic vira da.

+ Hoa tan natri benzoat, cao & TK, dung dich menthol vao (2).

+ Thém chét tao bot vao khudy nhe nhang. B sung nuéc vira da khdi lugng.

- Panh gia tinh chét gel thu dugc trén c4c thong s: cam quan (thé chit mém muot, khéng qua
dic ciing khong qua 1ong, khong gy rit tay, mui thom dé chiu, mau vang nhat hoic khong mau), do
nhét (6500-7000cps), kha ning tao bot tét, pH cua dung dich gel 1% ~ 7. Céc tinh chit nay dugc khao
sat & thoi diém sau khi bao quan 7 ngay trong cac thoi diéu kién: 10 °C, 25 °C, 40 °C ©.

2.2.3. Khio sat hoat tinh khang khuan caa gel rira mit chira cao 1a TK

Gel rira mat chira cao 14 TK duge xac dinh ndng d6 tc ché téi thiéu (MIC) trén céc chung
S.aureus ATCC 25923, E.coli ATCC 25922 va cac chang vi khuan phan lap duoc tir 20 mau bénh
pham cua bénh nhan bi mun tring ca dén diéu tri tai bénh vién Da lidu Can Tho bang phwong phap
khuéch tan trén thach theo huéng dan cua CLSI.?

Chirng dirong: vancomycin d6i véi vi khuan gram duong va colistin d6i véi vi khuan gram am;
chitng &m: DMSO; mau placebo: thanh phan gibng mau thir nhung khong c6 cao 14 TK.

I11. KET QUA VA BAN LUAN
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3.1. Khao sat diéu kién chiét xuat cao 14 TK véi sw hd tro cia phan mém BC-Pharsoft

Két qua b tri thi nghiém khao sét sy anh huong cia cac yéu to ti 1é dung méi/duoc liéu (Xy), thoi
gian chiét (X») va luong dich chiét sau khi ¢ truéc khi lic phan b voi diclorometan (Xs) dén qué trinh
chiét xuat cao 1a TK dugc trinh bay trong Bang 3.1.
Bang 2. Két qua thi nghiém

CT | Xi | Xp | X3 Y, Y, Ys CT | Xy | X2 | X5 Y1 Y, Y3
1 3 1 20 | 40625 | 10156 1969 | 11 5| 3 60 | 76563 | 19141 3,449
2 4| 3 20 | 73750 | 18438 3,210 | 12 4 1 60 | 43750 | 10938 2,238
3 4| 2 60 | 62188 | 15547 2,838 | 13 5| 2| 100 | 62500 | 15625 3,293
4 4 1] 100 | 54063 | 13516 2,771 | 14 3| 2| 100 | 46875 | 11719 2,055
5 3 3 20 | 53438 | 13359 2,220 | 15 5 1] 100 | 53438 | 13359 2,577
6 5 2 20 | 56250 | 14063 2,883 | 16 5 1 20 | 52188 | 13047 2,540
7 5 3| 100 | 77188 | 19297 3,561 | 17 4| 3| 100 | 69688 | 17422 3,377
8 5 2 60 | 67188 | 16797 2972 | 18 3| 2 60 | 48438 | 12109 1,857
9 4| 2 20| 60313 | 15078 2,836 | 19 3] 3 60 | 50938 | 12734 2,216
10 3 1 60 | 36875 | 92190 1,955

Dir liéu trong bang duoc dung 1am yéu to dau vao cho phan mém BC-Pharsoft.

Quy trinh téi wu tir phdn mém BC-Pharsoft
Cao 14 TK duoc chiét xuat t6i vu khi ti 1& dung méi/duoc lidu (X1) 1a 4,034:1 thoi gian chiét
(X2) la 2,147gi¢ (twong duong 129 phut) va lwgng dich c6 con lai trwdc khi lic DCM (Xs) 1a 91,4mL.
Khi so sanh két qua t6i wu tir phan mém véi cac gia tri thuc nghiém tir Bang 3.2 cho thay khéng
cé su khac biét (F=2,26<F=18,51).
Bang 3. Kiém chung lai két qua bang thuc nghiém

Y, Y, Ys
Lan1 70813 17203 3,3287
Lan 2 70313 17578 3,3745
Lan 3 70938 17734 3,3070
TB 72250 18063 3,3820
Du dosn 70161,177 17378,379 3,261

Do d6, quy trinh t6i vu duoc chon Iam quy trinh chiét cao 1a TK.

3.2. Nghién ciru cdng thiec bao ché gel rira mit chira cao l1a TK c6 tac dung khang khuin
3.2.1. Khdo sat néng dé carbopol

Bang 4. Bang danh gia cac cong thic gel

P9 nhat (cps) Kha ning tao bot pH
4°C 25°C 40 °C 4°C 25 °C 40 °C 4°C 25 °C 40 °C
CT1 2231 2217 2209 + + + 6,86 6,85 6,85
CT2 6840 6812 6821 + + + 6,92 6,92 6,91
CT3 7813 7834 5824 + + + 7,12 7,13 7,12
CT4 11313 11234 7224 + + + 7,11 7,10 7,12

Két qua cho thiy vé cam quan, CT1 thé chat long, CT2 thé chat Iong hoi sanh, CT3 thé chat
long sanh, CT4 thé chat dic, kho chay. Tat ca déu c6 mau vang nhat, mui dic trung cua menthol va
TK. Tinh chat gel & CT1 va CT2 khong thay doi déang ké & cac diéu kién bao quan. Khi ting ndng do
carbopol Ién tir 0,8%, gel khdng 6n dinh, bi chay long khi bao quan ¢ nhiét do 40 °C (CT3, CT4).

Do d6, chon ndng d6 carbopol 12 0,6% cho cac thir nghiém ké tiép.
3.2.2. Khao sat ndng dd propylen glycol
Vé do nhot, kha ning tao bot va pH, ca 3 cong thirc déu dat yéu cau & cac diéu kién bao quan.
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Vé cam quan: gel c6 thé chit long hoi sanh, mau vang nhat, mui dic trung ciia menthol va TK.
Tuy nhién, & CT5 gel it muot, d6 sanh it va CT7 lai gdy cam giac hoi rit tay. Do d6, chon CT5 cho céac
thir nghiém ké tiép.

3.2.2. Khio sat ndng dd chat tao bot

Vé cam quan, d6 nhét va pH, ca 3 cong thae déu dat yéu cau ¢ cac diéu kién bao quan.

Vé kha nang tao bot: & CT8 gel hiu nhu khong tao bot. CT 9 va CT10 kha ning tao bot tot.
Nham han ché gay kho da, dé tai chon ty I& chat tao bot Ia 3%.

3.3. Khao sat hoat tinh khang khuan cia gel rira mit chia cao 1a TK

Tir cac mau bénh pham cua 20 bénh nhan bi mun trimg ca dén diéu tri tai bénh vién Da liéu
Can Tho, tién hanh phan lIap va dinh tinh kha ning khang khuan cua gel rira mat chira cao 1a TK.

Két qua dinh tinh kha ning khang khuan cua gel bang phwong phap khuéch tan duoc trinh bay
trong Bang 3.4 va 3.5.
Bang 5. Két qua dinh tinh kha ning khang khuan trén cac chung vi khuan chuan

Puong kinh vong v khuan (mm)
Vi khuin phan lap dwoc (bao gom ca dwong kinh 16 duc 12 6mm)
Chikng &m Chirng dwong Placebo Gel
S.aureus ATCC 25923 6 17 11 42
E.coli ATCC 25922 6 12 8 18

Qua két qua thtr dinh tinh bang phuong phap khang sinh d6 Kirby-Bauer cho thay, véi
vancomycin, ding dang dia gidy nong d6 chuan 30ug, cho duong kinh vong vo khuan 17mm chuang to
vancomycin nhay voi nhdm vi khuan gram duong (Staphyloccocus spp) theo CLSI. Véi colistin, ciing
ding dang dia gidy nong d6 chuan 10pg cho dwong kinh vong vd khuan 12mm chuang to colistin nhay
v6i nhoém vi khuan gram am (Enterobacteriaceae) theo CLSI. Bdi véi chitng am, DMSO khéng gay
rc ché vi khuan, do d6 c6 thé loai trir yéu té anh huong tir dung méi. Vi mau placebo cho thiy céac
thanh phan khac trong gel rira mit ciing c6 vong khang khuan nhung nho chang to cac thanh phan nay
cling tham gia hd tro kha niang khang khuan cho ché pham.

Bang 6. Két qua dinh tinh kha ning khang khuan phan Iap tir mau mun

Vi khuan Puong kinh Vi khuén Pwong kinh
Méiu | phan lap vong vo khuan (mm) Miu | phan lap vong vé khuén (mm)

dwoc Chieng d&m | Placebo | Gel dwoc Chitng am | Placebo | Gel
1 Gram (-) 6 6 8 11 | Gram (+) 6 9 40
2 Gram (+) 6 11 32 12 | Chét - -
3 Gram (+) 6 10 39 13 | Gram (-) 6 6 8
4 Gram (+) 6 12 50 14 | Chét - - -
5 Gram (+) 6 9 28 15 | Gram (+) 6 10 30
6 Gram (-) 6 6 11 16 Gram (+) 6 9 31
7 Gram (-) 6 8 14 17 | Chét ] ; _
8 Gram (+) 6 11 36 18 | Chét - ; ;
9 Chét - - - 19 | Gram (+) 6 9 39
10 | Gram (+) 6 10 34 20 | Gram (+) 6 11 25

(-) khéng thzc hién do vi khuan b;i chét trong qua trinh bao quan.
Puwong kinh vong vo khudn bao gom cd duwong kinh 16 duc 12 6mm
O vi khuan gram dwong, hau nhu tat ca cac mau gel déu cho két qua khang khuan tt (duong
kinh vong vo khuan Ién, o, tron déu). O vi khuan gram am, cac mau c6 hoat tinh khang khuan, nhung
hoat tinh lai kha yéu (duong kinh vong vo khuan nho, kho xac dinh). Nhu vay, gel rira mat chira cao la
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TK, v& mit in vitro, c6 thé co ban xac dinh rang gel ¢6 hoat tinh khang khuan trén ca 2 dong vi khuén
gram am va gram duong, trong d6 cho tac dung manh trén vi khuan gram dwong hon.

So sanh trén 2 dong vi khuan chuan va dong phan 1ap tir bénh pham cho thiy, dudng kinh vong
khang khuan cua gel rira mat chira cao I TK trén dong vi khuan phan 1ap tir bénh pham mun da s6 déu
nho hon so v&i dong vi khuan chuan. Diéu nay Iy giai la vi vi khuan trong mau bénh pham mun da tro
nén kém nhay cam hon do céac diéu Kién moi truong thay d6i, thoi quen sinh hoat hay do viéc tu tién su
dung cac loai thudc dé diéu tri... Viéc danh gia hoat tinh khang khuan nay dugc xem nhu 1a tién dé
cho céc nghién ciu thuc nghiém tiép theo.

IV. KET LUAN

Pi xay dung duoc quy trinh chiét xuat cao 14 TK bang phan mém BC-Pharsoft nhu sau: sir
dung phuong phap dun hdi Iuu voi dung mdi nudc, ti 1é dung moi/duoc ligu 1a 4,034:1, thoi gian chiét
13 129 phut va lwong dich ¢d con lai trudc khi lic phan bé véi DCM 1a 91,4 mL. Véi diéu kién nay sé
thu dugc mic d¢ khang S.aureus va E.coli kha tét lan lugt 1a 70161,177 va 17378,379; ham lugng
polyphenol trong cao la 3,261g.

Di nghién ctru duoc cdng thirc bao ché gel rira mat chira cao 14 TK véi ndng do carbobol 940 13
0,6%, propylen glycol 1a 12% va chat tao bot 1a 3%. Gel bao ché duoc thé hién hoat tinh khang khuan
t6t trén cac ching vi khuan chuan S.aureus ATCC 25923, E.coli ATCC 25922 va cac ching vi khuan
phan lap duoc tir 20 mau mun.

TAI LIEU THAM KHAO

1. Buddhie Samanmalie Nanayakkara, Charmalie Lilanthi Abayasekara, Gehan J. Panagoda, H. M.
Dinusha Kumari Kanatiwela and M. R. Dammantha M. Senanayake (2014), “Anti-candidal activity of
Piper betle (L.), Vitex negundo (L.) and Jasminum grandiflorum (L.)”, African Journal of Microbiology
Research, Vol. 8(23), pp. 2307-2314.

2. Clinical and laboratory standard institute (2018), M100 Performance Standards for Antimicrobial

Susceptibility Testing, USA, pp.30-64.

Db Tat Loi (2015), Nhing cay thuac va vi thusc Viét Nam, NXB thoi dai, tr.118-119.

4. International Standard ISO (2005), “Determination of substances characteristic of green and black tea
Part 17, ISO 14502-1, Switzerland, pp.1-6.

5. Kazi Nahid Akter, Palash Karmakar, Abhijit Das, Shamima Nasrin Anonna, Sharmin Akter Shoma
and Mohammad Mafruhi Sattar (2014), ”Evaluation of antibacterial and anthelmintic activities with
total phenolic contents of Piper betel leaves”, Avicenna Journal of Phytomedicine, vol 4(5), pp.320-329.

6. Tazyinul Qoriah A., et al (2018), “Wound-healing test of Piper betle leaf extract and Aloe vera in gel
preparation”, International Journal of Applied Pharmaceutics, vol 10 (3), pp 86-91.

(Ngay nhgn bai: 21/9/2019- Ngay duyét dang: 06/11/2019)

w



https://www.ncbi.nlm.nih.gov/pubmed/?term=Akter%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=25386394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karmakar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25386394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Das%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25386394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoma%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=25386394
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sattar%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=25386394

