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ABSTRACT

The aim of study is to produce a safe antifungal polymer membrane
surrounding the fruit surface which has the selective gas permeability to
minimize biochemical processes and prolong the shelf life of post-harvest
oranges. The antimicroorganism envelope was formed from the solution
of chitosan, CMC, and silver nitrate mix into ethanol extract of physalis
angulata. The fresh oranges were cleaned and dipped in the chitosan
emulsion for a certain amount of time. The results showed that most of the
processed samples into the preserve are fine for up to 30 days under
normal conditions. The weight loss was stable, in addition, the fruit color
and hardness did not change significantly, in contrast with the others.
With this method, oranges can be better than usual storage, be
transported to many places for a long time and are not infected with
fungal diseases.

TOM TAT

Nghién cieu nham thiee hién mang bao polymer ¢ tinh tham théu khi chon
loc, ¢6 chita chat khdng khudn an toan dé ting thoi gian bdo qudn qua
cam sau thu hoach. Qua cam twoi sau khi lam sach dwoc nhung vao nhii
twong tao mang gom dung dich chitosan két hop dung dich nano bac
ethanol PA trong mét thoi lwong nhat dinh. Két qud cho thdy doi véi hau
hét cdc mau dwoc xir 1y qua mang bdo quan thi con 16t dén 30 ngay ¢ diéu
kién phong. Do hao hut khoi hrong qua on dinh, hon nita cam quan mau
sdc va do cimg ciia quad khong thay déi dang ké; nguwoc lai cde mau khong
xir ly mang bao mau hw hong. Véi phuong phap nay, qua cam dwoc bao
quan tot hon binh thuong, duoc van chuyén di nhiéu noi trong thoi gian
lau hon va khong bi nhiém nam bénh.

1. PAT VAN BE

Pong biang séng Ciru Long cb dléu kién tho

vong. Tuy nhién, do dac tinh sinh hoc cua qua cam
ma thuong tir 5-7 ngay sau thu hoach s& xuat hién

nhudng va khi hdu phu hgp phat trlen cdy c6 mui
thuoc chi Citrus, trong d6 tir 1au noi tleng qua cam
sanh, sanh va cam xoan. Véi dién tich trong trot va
nang sudt tiéu thu rat 16n trong nudc, hién nay loai
qua ngon nay con la mit hang xuit khiu day trién
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mot s6 yéu td anh huong nghiém trong dén chat
luong cling nhur gia ca qua cam nhu: bé mat qua bi
nhdn, mau sdc cam quan qua tir sic xanh chuyen
vang, ndng d6 vitamin C giam, that thoat kh6i lwong
do mat nuréc, xuat hién nim néi sinh gy thdi qua tir
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cubng,...Viéc tao ra mot mang bao quan giip keo
dai thoi gian luu gitr, van Chuyen dong thoi giam
thiéu anh huang cua nAm méc xanh noi sinh 1a nhu
cau cap thiét giir cho san lugng qua cam khong bi
hao hut trong tinh trang d4t ngap man xam chiém
gy anh hudng nghiém trong téi ning suat cia cay
Cam.

Nghién ctru nay dé cap cac két qua bao ché mang
bao quan qua cam bang cach két hop cac nguyén liu
¢6 tinh khang vi sinh vat an toan va c6 tinh hap phu
khi chon loc dé bao boc bé mit. Vi bon chung nam
gdy thbi hu thuong gap trén qua cam nhiém nam,
viéc khao sat hoat tinh khang nam ciia hé nhii tuong
tao mang ciing dwoc thuc hién va cho két qua rat kha
quan. sau.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat liéu

‘Thi nghiém duoc thyc hién tir dau thang 9 dén
cuoi thang 12 nam 2020.

Cam Xoan dugc thu hai & vuon tai tinh Dong
Thap, vé méng, c6 mau xanh, bé ngoai tron lang,
kich thudc trung binh 250 dén 300 g, dudng kinh
qua tir 7,5-8,5 cm, va dugc bao quan tai phong thi
nghiém tai khoa Khoa hoc va Ty nhién, Truong Dai
hoc Can Tho.

Chiét xuét dich ethanol cdy thu It canh, Physalis
angulata, dé phdi hop cing cac vat lidu khac tao hé
nhii twong dich chiét khang khuan-nano bac-
chitosan bao boc qua cam.

Céc hoa chat sir dung hau hét xuat xa Viét Nam,
gdm acetic acid (99,5%), chitosan (>90%), CMC
(carboxymethyl cenllulose), CaCl;, glycerol, PVP
(polyvinyl pyrolidone), AgNOs, ethanol (Merck),
nuéce cat.

May c6 quay Heidolph (Germany), can phén tich
Ohaus, may khuay tir gia nhiét C-MAG HS7 digital.

2.2. Phuong phap nghién cau

So ché, xur ly nguyén liéu (qua cam) qua clorua
voi va rira sach bang nudc. Chiét xuat dich chiét
etanol ciy Physalis angulata (PA, thui li canh) bang
phuong phap ngam Kiét, sau d6 xir 1y trong dung
dich bac nitrat, dung dich NaCl, PVP tao thanh hé
nano bac-etanol PA bang phuong phép khir hoa hoc.
Phéi ché hé nhii trong tao mang bao mau kho tir
dung dich chitosan pha CMC va hdn dich nano bac
trong etanol ciia PA theo phuong phap khuay tir gia
nhiét.
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Thir nghiém trén mau gia lap bang thuy tinh dé
xac dinh d¢ day, trong lugng mang bao, véi can
Ohaus va st dung thuéc kep Calipet dé xac dinh do
day qua cam trudc va sau khi tao mang. Khao sat
khang ndm ddi véi dung dich nhii bao mang bang
phuong phap xac dinh duong kinh vong khang
khuan va nam trén dia thach. Danh gia hoat tinh
khang nam dugc dya vao hiéu suit tc ché theo
phuong phap cua Adjou et al. (2012) c6 hiéu chinh.

Xir 1y, thong ké s6 liéu bang One-way ANOVA.
2.3. Thwc nghiém
2.3.1. So ché va xit Iy nguyén liéu

Cam Xoan dugc thu hai vao budi sang tai vuon,
sau d6 x€p vao thung x0p c6 duc 16 (duong kinh
khoang 3 cm) van chuyén vé phong thi nghiém.

Tién hanh lam sach so bd bé mit qua biang nudc
sach, dé rdo. Sau do, cam dugc ngam vao dung dich
¢6 pha sin clorua voi ndng do 0,0025% dé khir
triung. Sau khoang 2-3 phit, vot cam ra ngam lai voi
nud6c cit. Lau kho bé mat qua nhe nhang.

2.3.2. Chiét xudt dich ethanol thi: lii

Bot xay nhuyén cua thu lu dugc cho vao cac tai
vai, cot k§ miéng tai ddt vao binh thuy tinh c6 nip,
ngam trong etanol, sau 24 gio chiét 1y dung dich,
I3p lai nhiéu lan va gom dung dich dem c6 quay vdi
ap suét thap dé thu hdi dung méi thu dugc dich chiét
etanol PA.

2.3.3. Piéu ché hé nhii twong chitosan két hop

nano bac PA

Lan luot thuc hién cac budc: pha 12 g chitosan
véi 500 mL acetic acid 1,5% va khqu déu co hoc.
Thém vao hé 3,0 g glycerol va 0,5 g CMC (da pha
trong 100 mL nudc cat). Tiép tuc khudy dé cac thanh
phan tan déu tao duoc dung dich chitosan.

Diéu ché nano bac tir dich chiét etanol PA va bac
nitrat: hoa tan 1,7 g bac nitrat vao 100 mL nudc cht,
tién hanh dinh muc nhiéu lan dé tao dung dich bac
nitrat 10-3M. Trong céc chira 100 mL dung dich bac
nitrat thém vao 50 mL dich chiét etanol PA, khuiy
tir gia nhiét & 50°C trong 30 phitt, duy tri hé & pH=5
Vi viéc thém acid acetic vao hé (theo khao sat riéng
trugc nham xéac dinh diéu Kién toi wu cho phan tng
khtr), tao hé keo nano bac-dich chiét PA.

Pha hé¢ keo vira tao dugc vao dung dich chitosan
& trén vai ti 18 thé tich hé keo nano bac-dich chiét
PA:dung dich chitosan =1:3 thu dugc hé nhil tuong
tao mang mau kho.
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Hinh 1. Hé nhil twong tao mang

2.3.4. Thuc hién mang bao trén mau gia lap

Dung mau qua cau trong sudt c6 ban kinh 1a 3,3
cm lam mau gia lap, nhiing vao nhii trong tao mang.
Lan luot nhiing qua ciu vao nhil twong tao mang sau
15 dén 60 giay, dé kho tu nhién, trén bé mat qua cau
Xuit hién mot mang mong bao quanh, can dé xac

dinh Khéi lrgng mang. Mang tao sau ngdml5 gidy
¢6 khoi luong 0,18 g va sau 60 gidy 1a 0,24 g.

Khi ngdm qua cam lau hon 1 phut, mang tao day
hon khong dang ké nhung qua bi hu sém hon trong
thoi gian quan sat tiép theo, c6 thé do bj ting nudc.

Hinh 2. Miu gia lap

Nhdn xét: Thoi gian ngdm qua co thé dao dong
tir 15 dén 60 gidy 1a hop 1y. Céc thi nghiém véi thoi
gian ngdm lau hon qua cam bj anh huéng chét luong
qua.

2.3.5. Khao sdt hoat tinh khdang ndm cua hé

nhii twong tgo mang

* Khdo sdt hoat tinh khdng ndm

DPanh gia hoat tinh khang ndm duoc thuc hién
theo phuong phap ctia Adjou et al. (2012) c6 hiéu
chinh, ghi nhan hiéu suét &c ché. Méi truong PDA
(potato dextrose agar) dugc chuan bi va sau do 1an
luot bé sung lwong nhil twong tao mang (nhil tuong
chitosan két hop nano bac-dich chiét etanol PA goi
1a hé nhii chibacPA) dé dat dugc cac mau thir co
n6ng d6 (ug/mL): 0; 0,625; 1,25; 2,5; 5; 10; 20; 40
va 80. Cac ching nim hai dwoc duc thanh ting
mang nho dudng kinh 7 mm. Dung kep v tring gip
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c4c mang ndm dat vao giira cac dia petri c6 chira hé
nhil chibacPA. Puong kinh vong nam dugc doc sau
48 va 96 gio trén dia thach u ¢ 28°C.

_ Ty 1& Gic ché sy phat trién cua ndm thi nghiém
bang mang chibacPA dugc tinh toan bang cong thac
cua Philippe et al. (2012).

Hiéu suat tc ché su phat trién caa nim (H %) =
(Rec — R1)/Rpcx100.

Trong d6: Rpc: dudng kinh nédm phét trién & mAu
doi Chung am (mm), Ry: duong kinh ndm phat trién
ctia nAm trén modi truong PDA bd sung hé nhii trong
chibacPA (mm).

* Xdc dinh nong dg uc ché téi thiéu (minimum
iqhibitgry concentration, MIC) va nong d¢ diét nam
toi thiéu (minimum fungicidal concentration, MFC)
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Nong d6 wc ché tdi thiéu (MIC) dugc dinh nghia
1a ndng do nhii trong tao mang chibacPA thip nhat
ma tai d6 khong c6 sy ting trudng ndo xay ra & nam
sau thoi gian thir nghiém, nghia 1a khong c6 thay aoi
vé dudng kinh ctia nim, nhung ndm van con song.

Nong d6 diét ndm téi thiéu (MFC) dugc dinh
nghia 12 ndng do nhil twong tao mang chibacPA
thap nhat ma tai d6 khong c6 su tang trudng nao xay
ra & nam do ndm da chét; nghia 1a khong c6 thay doi
vé duong kinh ctia nam do ndm da chét. Cach xac
dinh MFC nhu sau: cac dia nam bi wc ché 100%
dugc cay lai vao dia moi truong PDA binh thuong.
Sau d6, cac dia ndm duoc u & 28°C trong 96 gio va
quan sat sy hdi sinh ting trudng cia cac ching nim
(Adjou et al., 2012).
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2.3.6. Thuc nghi¢m nhiing qud tao mang bao
thuc té

M&i luot chon 3 qua nhung vao dung dich nhii
tuong tao mang trong thoi gian lan luot 1a 15, 30 va
60 gidy, sau d6 dé hong kho tu nhién trong thung
X0p. Theo ddi ghi nhan hinh anh cling nhu khao sat
V€ do khac biét khoi luong, trang thai bén ngoai cuia
cac mau dé thong ké.

3. KET QUA VA THAO LUAN

3.1. Hinh anh qua cam thu dwgc sau 24

ngay bao quan dwoc bao mang

Thuc nghiém cho két qua, sau 24 ngay bao quan
va ton trir nhitng qua cam dugc bao mang bang hé
nhii trong hau nhu khong thay doi ve trang thai bén
ngoai, khong bi nam tan cong va gay hu hong.

Hinh 3. Hinh anh qua cam Xoan sau 24 ngay bao quan

3.2. Khao sat hoat tinh khang nim cia

dung dich nhii twong tao mang

Khao sat kha nang wc ché cua nhil trong tao
mang chibacPA dbi véi 4 chung ndm trén qua cam
hu, ky hiéu vNam-1, Ndm-2, Nam-3, Nim-4. St
dung cac mau nhil trong pha trong méi trudng thach
PDA c6 ndng d¢ tang dan tuyén tinh tir 0,625; 1,25;
2,5 cho dén 80 (ug/mL) dé nudi cdy nam trén dia
petri. Cac sb liéu quan sat do dac dwong kinh vo
khuan trén dia petri dugc ghi nhan sau 48 va 96 gio
va dugc thong ké ANOVA gop phan xéac dinh higu
suat khang nam, ciing nhu xac dinh MIC, ghi trong
Bang 1.
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Xac dinh MIC, MFC: tir hiéu suat khang ndm
duogc thong ké va thé hién trong Bang 1 xac dinh hé
nhil tvong chibacPA khang ca 3 chung nim giy
bénh qua cam tén Nam-1, Nim-2, Nim-3 déu co
MIC 12 20,0 pg/mL, riéng v6i chiung Nam-4 ¢6 MIC
13 40 pg/mL. Ciing tir Bang 1 xac dinh ddi véi Nam-
1, NAm-2, Ndm-3 déu c6 MFC 1a 40,0 pg/mL, riéng
véi chung Nim-4 ¢6 MFC 14 80 pg/mL

Nhdn xét két qud: thuc nghiém da ghi nhan nhii
tuong tao mang chibacPA c6 kha ning wc ché rd rét
dbi voi 4chung ndm. V6i ndng d6 nhii twong cang
cao, hicu Suét khang nam cang o rét. Cu thé, o cac
nong do tir 0,625 dén 10 pg/mL mang van chua thé
Grc ché hoan toan sy phat trién ctia nAm gay hai nén
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duong kinh khuan lac ting dan, dan dén hiéu suat c
ché c6 khi giam. Bat dau tir nong do trén 10 pg/mL
mang bao da uc ché hoan toan sy phat trién cia nam
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hai. Trong thuc té ¢6 thé sir dung mau nhii tuong tao
mang véi nong dé 10 pg/mL cho viéc bao quan hiéu
qua cac qua cam Xoan tranh nam bénh gay hai.

Bang 1. Théong ké hiéu suit khéng céc ching nam ctia mau thir trén dia thach c6 pha hé nhii twong tao
mang chibacPA véi nong d¢ ting dan

Chiing Nim_4

Nong Chiing Nam_1 Chiing Nim_2 Chiing Nim_3
do

tllrl(lrlrl:g Sau 48 gi0 Sau96 gic Sau 48 gid Sau96 gid Saud8gid Sau 96 gi Saud8gi  Sau 96 giv
pg/mL

0 0,009+0,00  0,009+0,00  0,00g+0,00  0,00%+0,00  0,009+0,00  0,009+0,00  0,00h+0,00  0,00h+0,00
0,625 11,65%0,70  8,29%+0,51 53,59%+1,93 50,00%+0,93 64,87%1,35 49,05%0,55 65,049£0,70 49,02g+0,97
1,25 20,48°+3,19 11,25%+0,89 64,56°+1,27 52,47°+0,54 68,92°+1,35 51,59%£0,55 68,70%£0,70 55,18%0,49
2,5 33,73%42,41 14,50%1,36  70,46%0,73 56,179+0,54 75,68%¢1,35 55,109+0,96 72,76°+0,70 80,95°+0,49
50 82,33°+1,84 78,70%t1,54 85,65°+0,73 83,64°t0,54 83,33°+0,78 78,66°t0,55 85,77%+0,70 83,479+0,49
10,0 95,98°+0,70 89,94°+0,51 97,89°+0,73 93,83°+0,54 88,74°+0,78 84,71°+0,96 90,24°t1,22 89,36°+0,49
20,0  100,00%0,00° 100,00%0,00° 100,00%£0,00° 100,00+0,00° 100,00%£0,00° 100,00+0,00° 93,50°+0,70 91,86°+0,48
40,0 100,00%+0,00* 100,00%+0,00* 100,00%£0,00* 100,00%£0,00* 100,00%+0,00* 100,002+0,00* 100,00%+0,000 100,00%+0,000

80,0

100,00%£0,00 100,00%+0,00 100,00%+0,00 100,00%+0,00 100,00%+0,00 100,00%+0,00100,00%+0,00* 100,00%£0,00*

Ghi chu':'Ké't Qua duoc trinh by dudi dang gid tri trung binh=+sai 6 chudn ciia gid tri trung binh. Thir nghiém hoat tinh
khang nam dwoc thup hi¢n lap lai 3 lan. Cac chir cq’i theo sau trong cdng mot gét giong nhay the: hi,éq su khac biét
khong co y nghia thong ké (Fisher ¢ p<0,05). 0: Nong dé i chée toi thiéu; * nong dé diét nam toi thieu.

3.3. Khao sat sy thay dbi mau sic vé qua
sau thai gian bao quan

Maiu sic ctia qua cam trong qua trinh luu trit, bao

quan, khao sat trong mét thang dugc thé hién va

danh gia theo do thi Hinh 4 va 5. Di véi qua cam

khong bao mang chi hon 10 ngay luu trir qua da hu

Su thay d6i mau sac vé qua duoc bao mang theo ngay
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hong. C6 nhing vao nhil tuwong tao mang bao
chibacPA dé bao quan qua duoc gilr nguyén dén 32
ngay.
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Su thay d6i mau sac vé qua khong duoc bao mang theo ngay
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Hinh 5. Biéu d6 cot biéu dién su thay ddi mau sic vé qua khdng dwge bao mang theo ngay

Qua két qua, c6 thé thiy ¢ nhitng qua cam khong
duogc bao mang tur ngay thir 5 sau thu hoach vo qua
¢6 su chuyén mau tir xanh sang vang cam va dén
ngay thir 7 gan nhu mau vang chiém toan b qua.
Ngugc lai, ¢ nhitng qua dugc bao mang bao quan thi
kéo dai thoi gian gitr mau hon, cam quan mau xanh
ctia qua hau nhu khong thay doi.

C6 sy chuyén mau vo cam tir xanh sang vang
nhat 1a & cac qua khong duoc xir Iy bao mang, 1a do
ethylen sinh ra tir qua trinh hé hip cua qua da thuc
déy viéc phan huy chlorophyll 1am mit mau xanh
cta vo qua (Jobling et al., 2002). Con d6i véi cac
qua dugc bao mang, mang bao boc ngan can lugng

0, xam nhap dong thoi can tré khi CO, thoat ra nén
ndng do CO; cao sé tic ché etylen sinh ra, lam cham
qué trinh chuyén mau cia vo qua gitr cho mau sic
qua duoc nhu ban dau lau hon.
3.4. Sy thay déi pH cia dich qua sau thoi
gian bao quan

Khao sat do thay d6i pH cua dich qua theo thoi
gian luu trit cling gop phan danh gia cac thay doi
chat lwong qua trong qua trinh bao quan c6 mang
bao. Do thay doi pH cia qua co bao mang va qua
dbi chung khong nhung nhi twong tao mang dugc
danh gia trong thoi gian luu 25 ngay duoc thé hién
trong Hinh 6.

Gia trj pH sau thoi gian bao quan

45 : —

" —
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=@=jua khéng duwoc bao mang =@ qua dwoc bao mang

Hinh 6. D6 thi thay déi gia tri pH sau thai gian bao quan
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Nhin chung, gia tri pH cua qua cam khong duoc
bao mang giam nhanh chong sau 5 ngay dau sau thu
hoach, con d6i véi cac qua dugc bao mang bao quan,
qua trinh giam pH dién ra cham hon. Nguyén nhan
cua sy giam pH 1a do trong qua trinh chin, acid tang
1én va pH giam xudng co thé 1a do su tao ra acetic
acid va lactic acid trong qua trinh bao quan. Sy phan
huy céac carbohydrate c6 trong dich qua do tac dong
vi sinh vat. Cac vi sinh vét xuat hién gay hu hong,
tac dong dén mau sic, trang thai mui vi cua qua (Vi
Kim Dung, 2020).

3.5. Khéo sat anh hwéng ciia mang bao bao

quén dén tén thit khdi lweng qua cam

Nham danh gia vé do that thoat khdi luong qua
cam sau thoi gian luu trit ¢6 va khong c6 mang bao
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bao quan, cac qua cam dugc nhiing vao nhil twong
tao mang va khong nhing.

Sau khi cam dugc ngdm vao dung dich hé nhi
tuong tao mang, dé réo trong vong 24 gid. Sau do,
can xac dinh khdi lwong qua. (Thi nghiém gom 8
qua, trong d6 2 qua dung lam ddi ching khong ngadm
vao hé nhil trong). Theo ddi, can xac dinh khdi
luong qua cam thay doi hang ngay. Sau khoang ngay
thir 5, 10, 15...thay khoi lugng c6 su thay do6i déng
ké nén tinh toan xay dung do thi.

‘Tinh ty 1§ ton that khéi luong (%) = Su hao hut
khoi lwong qua : Khoi lwong qua ban dau (lay trung
binh ctia cdc Qud cam dem di lam thi nghiém)

Sau khi can, ghi nhan khoi lugng cac mau, két
qua that thoat khoi lugng thé hién trong do6 thi

TON THAT KHOI LUQNG QUA SAU 30 NGAY BAO QUAN

=—¢—Qua dwoc bao mang (%)

[ el e R ¥~ B 5
(== N = I = T |
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TON THAT KHOI LUQNG (%)

(=R

Qua khéng duoc bao mang (%)

NGAY

Hinh 7. Tén thit khéi lwgng qua theo thoi gian bao quan

Xoa bang cii dudi day vi da thay bang bang sb
liéu cap nhat

C6 thé thiy, sau thoi gian bao quan 1 thang, &
nhitng qua cam dugc bao mang nhin chung mirc d6
that thoat khdi lugng it hon hin so véi cac qua khong
dugc bao mang. Su khac biét vé phin trim ton that
khdi lwong qua cho thdy hiéu qua cia mang bao,
giam su thoat hoi nudc ciing nhu giam b6t anh
huong tir cac yéu té méi truong nhu nhiét do, do
4m,...1am cham qua trinh thoat hoi nudc ciling nhu
qué trinh hé hap cia qua nén ty I that thoat khoi
lugng ciing giam di.

4. KET LUAN

Nhil twong chitosan két hgp CMC tao mang ¢o
dic tinh giam thiéu tinh thAm nudce va chdng am tét,
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do d6 c6 kha niang lam cham qua trinh ho hap. Qua
cam tuoi sau thu hoach dugc bao mang bao quan
nay c6 thoi gian luu trir 1én dén hon 30 ngay trong
khi dbi voi cam & diéu kién thuong chi bao quan
dugc 5-7 ngay sau khi roi canh.Vay hé nhil tuong
chibacPA di bao quan tét qua cam néi riéng va cac
loai qué cung chi Citrus néi chung, do lam cham qua
trinh sinh hoa tiép dién ciia cac loai qua c6 qua trinh
ho hép tiép dién cham sau khi thu hoach.

Bao mang ¢ thi nghiém nay lam bé mat qua tuoi
sang, gilr dwgc mau sac Vo tir lac thu hai dén bao
quan, ton that khoi luong cling it hon so véi cac
phuong phép khac.

Trong thuc té, hoat tinh khang ndm cua dung

dich nhil tuong tao mang ChibacPA r6 rét trén 4
dong nam da phan 1ap tir qua cam bénh



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Viéc bo sung cac hop chét co tinh khang khuan
nhu dich chiét thao dwoc co tinh khang vi sinh vét
manh nhu truong hop ChibacPA lam giam thiéu sy
xam nhap giy hai cia nim mdc mot cach hiéu qua
va dac biét an toan vdi siic khoé nguoi tiéu dung
cling nhu méi truong séng.
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