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SUMMARY

ACUTE TOXICITY, ANTIOXIDATION ACTIVITIES AND HYPOGLYCEMIC EFFECT
OF NAM ROI POMELO (Citrus grandis L.) PEEL TEA

Pomelo peel contains a lot of important bioactive compounds having benefits for human health. This
pomelo peel (Citrus grandis L.) products have important health benefits, so pomelo peel tea has been
produced in order to enhance this great value. In-vitro and in-vivo studies on Nam Roi pomelo peel tea
extract combined with identified acute toxicity in white male mice at a single oral dose of 5000 mg/kg
body weight suggests that this is a safe product and has a high antioxidant effect as well as helps
reduce the activity of glucose in the blood. This kind of extract had reduced blood sugar to normal
levels (126.00£16.89 mg/dL, 100% survival) at a dose of 400 mg/kg weight of male white mice. There
was no significant difference with the physiological control mice, which were more effective than those
treated with glucophage (187.2+11.87 mg/dL). This extract also exhibited moderate antioxidant
activities with ECso value of 80.81 + 0.91; 93.61 + 0.31; 106.52 + 0017; 114.41 + 1.01 pg/mL
according to ABTS:+, FRAP, RP and DPPH methods, respectively. However, the exception of ECso
values up to 349.31 + 0.14 ug/mL when using the TAC method.

Keywords: acute toxicity, antioxidant, aqueous extract, blood glucose, Citrus grandis L. peels tea.

1. PAT VAN PE vi sinh, doc t6 va du lugng thude bao vé thuc
V6 budi ¢ chira nhidu hop chét cé hoat tinh vat [16], tuy nhién, cac san phim thao dwoc
sinh hoc quan trong, cd lgi cho sirc khoe con thuong c6 thé co cac tac dong khdng mong
nguoi. Viéc tan dung ngudn phu pham vé bugi mudn ddi vai suc khoe, dac biét la cac tac
dé ché bién tra dang tui loc vira ¢ thé bao dong dén gan [6]. Bé khang dinh dugc tinh an
quan lau hon, d& dang van chuyén va mang toan d6i véi ngudi va danh gia mot cach chinh
tinh tién lgi cho nguoi tiéu dung. Nghién ctu xac hiéu qua hd trg siac khoe cuoa tra, cac thir
cdng nghé ché bién tra tdi loc tir vo budi Nam nghiém in vivo trén dong vat thi nghiém (chuot
Roi (Citrus grandis L.) da duoc thuyc hién nhat trang) va thir nghiém in vitro dé danh gia
nhim nang cao gia tri st dung cua ngudn phu hiéu qua tac dong cua tra vo budi, hiéu qua
pham quan trong nay [16]. Tuy nhién, mot van khang cac goc tu do can dugc thyc hién.

dé can quan tam 1a tinh an toan va hiéu qua 2. THUC NGHIEM

khang oxy hoéa, 1am giam thap dwong huyét 2.1. Phuong tién, thiét bi va vat li¢u thi
van chua c6 cong bd khoa hoc. Miac di san nghiém

pham ciing d4 dwoc khang dinh tinh an toan vé 2.1.1. Vgt ligu
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Budi Nam Roi dugc mua tai cac vuon va hop
tdic x4 trén dia ban thi xd Binh Minh (Vinh
Long), c6 ching nhan VietGAP hoac Global
GAP. Budi duoc thu hai trong budi sang va xu
ly trong ngdy. Phan vo ngoai cua qua dugc
tach dé 1am tra [16]. Cac phan con lai duoc sir
dung cho nghién cuu khac.

Chugt nhét tring Mus musculus var. albino
gidng duc khoe manh, sach bénh, khoang 8-10
tuan tudi do Vién Pasteur Nha Trang cung cap.
Chuot duoc cho udng nude va an day du thyuc
pham trong diéu kién phong thi nghiém & nhiét
d6 phong va chu ky t6i sang 12/12 gid. Chuot
thi nghiém duoc nudi 6n dinh, chon loc chugt
khoe manh, khong di tat va khdi luong tuong
d6i dong déu, ché do an udng ddng nhéat 2 g
thirc an/1an, mdi ngay an 2 lan.

2.1.2. Hoa chat, thiét bi

Hoa chat: DPPH, Trolox, vitamin C, Alloxan
monohydrate (Sigma Aldrich, Hoa Ky), Folin-
Ciaucalteu (Merck, Burc); Methyl Red sodium
salt, Comassie Brilliant Blue G250, Acid
gallic, Quercetin, Glucophage (Merck, Duc);
2,2'-azinobis-(3-ethyl benzo-thiazoline-6-
sulfonic) -acid (Fujifilm, Nhat Ban).

Thiét bi dwoc sir dung gom: may ly tam (Mikro
12-24, Hettich, Ptc), may do quang phd
(Thermo Scientific Multiskan GO, Japan), may
¢6 quay chan khong (Heidolph, Duc) va mot sb
thiét bi khéc.

2.2. Didu ché cao chiét tir tra vo bwsi Nim Roi
Tra v6 budi Nam Roi duoc chuan bi theo céac
budc sau: Vo budi tuoi (gdm ca phan xanh va
phan tring voi ty & bang nhau, duoc cit lat
trung binh 5 mm), sau d6 cit nho 1-2 mm,
chan trong nugc s6i (100°C, 1 phdt) va lam
ngudi nhanh. Ngam mudi dé loai bo chat ding,
sir dung nude mudi NaCl 10%, ty 1é vo buoi/
NaCl 10% la 1/5, w/v, sau d6 xa lai béng nudc
sach (ty 1€ v6 budi va nuéce la 1/4, wiv). Viéc
¢ dinh ty 1é nuéc xa nhiam muc dich tranh
lang phi ngudn nudc sach khi san xuat & quy
mod I6n. Mau sau khi ngdm xa ding dugc
chuyén qua sdy so bo dé giam bét nudc trong
nguyén liéu, sir dung thiét bj siy déi luu khong
khi néng & nhiét do 60+2°C, d6 am sau khi sy
con xap xi 60% truéc khi chuyén qua sao rang

37

dé 1am kho, tao san pham tra. Qua trinh sao
kho duoc tién hanh & nhiét do 140+2°C dén
khi d6 4m giam con 8%, ha nhiét 46 dé dao
tron lam nguoi trudc khi chuyén sang nghién,
dong gai tao tra tli loc [16].

Pé thu cao chiét, mau tra thanh pham sau khi
sao khd s& duoc xay min thanh mau bot
nguyén liéu. Bot tra dugc cho vao trong tdi vai
va ngam trong ethanol. Mau duoc ngam 3 lan,
m&i lan ngadm khoang 24 gio, dich chiét tir cac
lan ngdm duogc gom lai, co dudi dung méi thu
duoc cao ethanol tong [8].

2.3. Pinh lweng polyphenol téng va
flavonoid toan phan trong cao chiét

Ham luong polyphenol dwgc xac dinh bang
thuc thir Folin-Ciocalteu theo md ta cua
Rebaya et al. [12], Ham lugng flavonoid toan
phan dugc xac dinh bang phwong phap so mau
AIClI; cua Bag et al. [3].

2.4. Panh gia dc tinh cip

Nam (05) con chudt nhit tring, giéng duc
dugc cho udng cao chiét vi mot lidu duy nhit
& ndng d6 5.000 mg/kg. Ghi nhan thay ddi sinh
ly (an udng, hd hap, bai tiét) cua chudt trong 3
ngdy. Sau 14 ngay, xac dinh khdi luong cua
chudt va giai phau sinh ly lay mau tim dé xét
nghiém cac chi s sinh héa vé chirc ning gan
(ALT va AST), than (Urea va Creatinin) va cac
chi tiéu huyét hoc. Ghi nhan sé luong chuot
chét dé xac dinh chi sb LDso (Lethal Dose =
lisu gay chét 50% sb lugng dong vat thi
nghiém) [7].

2.5. Khao sat hoat dgng khang oxy hoa cia
cao chiét tra vé buéi Niam Roi

Hiéu qua khang oxy hoa cua cao chiét tra vo
buoi dugc danh gia thong qua 5 phuong phap:
kha ning trung hoa gbc tu do DPPH [14], kha
ning trung hoa gbc ty do ABTS«+ [9], khir sit
theo PR [10] va FRAP [17] cling nhu hiéu qua
khang oxy héa tong TAC [4]. Vitamin C dugc
st dung nhu chat ddi ching dwong cho ca 5
phuong phap.

2.6. Khao sat hiéu qua wc ché enzyme a-
amylase, a-glucosidase va ha dwong huyét
in-vivo trén mé hinh chugt nhit triang

Kha nang uc ché a-amylase (gia tri 1Cso) dua trén
sw uc ché thay phan tinh bot ¢o diéu chinh [5],



trong khi kha nang tic ché o-glucosidase duya trén
d6 hap thu cua p-nitrophenol giai phong, do tai
budc séng 405 nm, acarbose 1a chat chuan [13].
Thir nghiém in-vivo trén chudt bénh cé glucose
huyét cao hon 200 mg/dL [6]. Chudt duoc nhin
doi trong 12 gio va dugc ldy mau ¢ tinh mach
dudi dé xac dinh ham luwong glucose huyét.
Néu Iuong glucose huyét chuot dat gié tri
huyét binh thuong (< 200 mg/dL) thi gay bénh
dai thao duong (DTP) bang cach tiém alloxan
monohydrate véi nong d6 135 mg/kg khéi
lugng vao khoang bung chuét lién tuc 3 ngay
vao budi sang sau khi bo déi chuot 18 gio.
Nong d6 tiém alloxan monohydrate dugc pha
riéng trong dung dich nugc mudi sinh 1y 0,9%
cho timg nhom dbi twong thi nghiém. Sau 7
ngay u bénh, chudt bénh DTD duoc kiém tra
glucose huyét luc doi va can khdi lugng. Chudt
bénh c6 ham lugng glucose huyét > 200 mg/dL
dugc xem 13 mic bénh dai thdo dudng va chon
dua vao trong nghién cuu.

2.7. Phan tich va xir ly s6 liéu

S6 lidu thi nghiém khao sat duoc thuc hién lap
lai 3 1an. S6 liéu dugc thu thap va xir ly bang

phan mém théng ké Statgraphics Centurion
16.2 va phan mém Excel. Phén tich phuong sai
(ANOVA) va kiém dinh LSD, Duncan dugc str
dung dé két luan vé su sai khac giira trung binh
cac nghiém thuc ¢ muc d6 y nghia P < 0,05.

3. KET QUA VA THAO LUAN

3.1. Panh gia dgc tinh cAp caa cao chiét tra
v6 budi Nam Roi

Cao chiét tir tra vo budi duoc khao sat doc tinh
cap ¢ liéu 5.000 mg/kg va chuét khdng c6 biéu
hién bat thuong trong vong 12 gio. Tiép tuc
quan sat, sau 3 ngay chudt van hoat dong binh
thuong. Theo ddi dén ngay tha 14, chuot van
khoe manh. Anh huong cua cao chiét tra vo
buai khi str dung & lidu 5.000 mg/kg dén chuot
thi nghiém dugc so sanh va ddi chiéu véi nhém
chudt binh thuong udng nuéc cat dwa vao mot
sb chi tiéu huyét hoc va héa sinh dugc trinh
bay trong Bang 1. Két qua ¢ Bang 1 cho thiy
s6 lwong bach ciu, hong cau, huyét sic té va
tiéu cau & chuot sir dung cao chiét tra vo buoi
& liéu 5.000 mg/kg khéi luong chuot khong co
su khac biét so vai nhém chudt binh thuong
udng nudc cat.

Bang 1. Sy thay ddi khéi lugng, cac thong sé huyét hoc va héa sinh cua chudt sir dung cao chiét tra vo budi

Thong so huyét hec

Poi ching sinh ly

Tra vé bwéi Nam Roi

% khéi lugng co thé tang 19,762 4,23 20,62%+2,44
WBC (K/uL) 4,58%+0,65 4,62°+0,74
LYM (%) 72,68%+11,11 73,14%+3,15
MONO (%) 15,38%+3,28 14,22%+2,49
Gran (%) 6,34°+0,73 8,60°£3,68
RBC (M/uL) 7,30%£0,54 7,912+0,28
HGB (g/L)* 142,000+11,87 1572+4,85
HCT (L/L) 0,392+0,04 0,422+0,01
MCV (fL) 53,78°+1,87 53,52%+0,37
MCH (pg) 19,38%+0,44 19,64%+0,21
MCHC (g/L) 361,60°+15,85 364,82+12,09
PLT (10%/pL)* 413,80°+25,84 1175,4%+144,44
Urea (mmol/L) 6,00%+0,58 4,73%+1,22
Creatinine (umol/L) 79,20%+£1,30 75,80%49,12
ALT (U/L)* 75,60°+9,94 164%+25,10
AST (U/L)* 40,60°+2,51 114%+47,22

Ghi chu: Cac gia tri c6 mau tu theo sau trong ciing mét cét giong nhau khdc biét khdng cé > nghia ¢ mrc 5%.
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3,41%0,08 (mg GAE/g cao chiét) va flavonids
(TFC) la 38,56+0,93 (mg QE/g cao chiét). Két
qua khao sét cho thiy ham lugng TFC ciing
cao hon TPC hon 10 lan, trong khi do6
flavonoid la mot nhdém  chinh  thudc
polyphenol. Didu nay c6 thé giai thich dua trén
su khac biét vé& chat chuan st dung trong phan
tich polyphenol tong va flavonoid téng. Cuong
d6 mau va d6 nhay cta phuong phap phu thudc
vao sd lugng nhém hydroxyl trong phan tir
flavonoid va thuong co6 d6 nhay cao hon khi so
sénh véi tic dong cua Folin trong phwong phap
xac dinh polyphenol tong [1]. Két qua danh gia
hoat tinh khang oxy héa cua cao chiét tra vo
budi bang 5 phuong phép, ¢é so sanh voi ham

Ngoai 1€, gid tri HGB va PLT cua chudt su
dung cao chiét tra vo budi cao hon chuét binh
thuong nhung van nam trong gié tri tham chiéu
[7]. Cao chiét tra vo budi ciing khong gay anh
huong dén chirc nang than cua chudt (p>0,05).
Trong kiém tra chic ning gan thong qua hai
enzyme ALT, AST, két qua cho thiy ALT va
AST cua chudt sir dung cao chiét tra vo bugi
cao hon chuét thi nghiém khoang 2,17 va 2,8
lan va khéc biét co ¥ nghia thong ké (p>0,05).
Tuy nhién, véi mic ting cua ALT va AST
dudi 3 1an so véi chudt binh thuong thi chua
dugc xem la t6n thwong gan, chudt binh
thuong c6 ALT dao dong trong khoang 26-120
IU/L va AST khoang 69-191 IU/L [7]. Nhu

vy, cao chiét tra vé budi khdng anh huong luong chat khang oxy héa tuong duong

dén sy phét trién binh thuong cua chudt, khdng
gay ra doc tinh cdp & ndng d6 5.000 mg/kg thé
trong.

Trong nghién ctu nay, lidu gay chét 50%
(LDso) s6 lugng chudt ciia cao chiét tra vo buoi
duoc xac dinh 16n hon 5.000 mg/kg khdi lugng
chudt, dwoc xem la chat gan nhu khong doc
[15].

3.2. Pinh lwgng polyphenol va flavonoid va
hi¢u qua khang oxy héa ciia cao chiét tra vé
budi

Quy trinh thu nhan cao chiét dugc thuc hién
theo mo ta ¢ b tri thi nghiém, két qua hiéu
suat thu hdi cua cao chiét tra vo budi dat
2,67+0,24%, & dang cao long. Két qua phan
tich ham lugng polyphenol téng s6 va
flavonoid tong sé dé lam co so cho viéc so
sanh, kiém soat chat luong san pham cho thiy,
ham lugng polyphenol téng (TPC) c6 gié tri

vitamin C, duoc trinh bay trong Bang 2.
Sy gia ting cac goc tu do trong co thé sinh vat
la nguyén nhan dan dén stress oxy hoa, cac goc
tu do phd bién dan dén sy ton thuong té bao
thuong la cac gdc tu do chua oxy hoat dong,
cac goc ty do chua nito hoat dong va cac ion
kim loai chuyén tiép. Trong nghién ciu nay,
tra vo budi dugc khao sat kha nang khang oxy
héa dua trén kha ning kiém soat cac goc ty do
chira oxy hoat dong (ABTS: *), chua nito hoat
dong (DPPH) va cac ion kim loai chuyén tiép
(FRAP, RP, TAC).
Két qua trinh bay & Bang 2 cho thiy, cao
ethanol tra vo budi co6 kha nang khang oxy hoa
Vi gia tri ECsp trong khoang 100 pg/mL (tri
phuong phap TAC c6 EC5=349,31 pg/mL).

Bang 2. Kha nang khéng oxy hoa ctia cao chiét tra vo bugi bang cac phuong phap khac nhau

Gia tri EC50 (png/mL)

Phuwong

ohép Tra vé budi Chat chuan Phwong trinh dwong chuan Vitamin C
Niam Roi Vitamin C
DPPH 114,41%1,01 5,67+0,02 y =8,8247x - 0,0471 (R2 = 0,9992)
ABTS'™ 80,510,094 3,7120,02  y=13,37x + 0,4503 (R? = 0,9978)
FRAP 93,61°+0,31 1,56+0,00 y =0,3088x + 0,0193 (R2 = 0,9981)
RP 106524017  1,07+0,00  y = 0,252x + 0,0049 (R? = 0,998)
TAC 349,31%+0,14 15,41+0,05 y =0,031x + 0,0217 (R =0,9972)

Ghi cha: Céc gié tri cé ky tu khac nhau trong clng mét cét thi khac biéz co y nghia thong ké ¢ p<0,05.



Thong thudng, véi mot cao tong duge ly trich
tir thuc vat, thi hiéu qua e ché 50% cac goc tu
do nam trong khoang 100 pg/mL dugc xem la
¢6 hiéu qua trc ché & mirc trung binh [11].

3.3. Hiéu qua ha dwong huyét theo thir
nghiém in vitro va in vivo caa cao chiét tra
v6 buéi Nam Roi

Puong huyét sau bira dn dwoc kiém soat bang
cach tic ché enzyme thuy phan tinh bot va hap
thu glucose nhu enzyme a-amylase va a-
glucosidase [4]. Trudc tién, hoat dong ha
duong huyét dira vao cac thi nghiém in vitro tc
ché enzyme o-amylase va a-glucosidase cua
cao chiét tra vo budi di dugc danh gid, két qua
dugc trinh bay ¢ Bang 3.

Bang 3. Kha nang tic ché enzyme a-amylase va
a-glucosidase cua cao chiét tra vo budi

Cao chiét Gia tri ICso
va cht o- amylase  a-glucosidase
chuin (mg/mL) (ug/mL)
Niam Roi 6,94+0,07 143,66+1,18
Acarbose 0,015+0,05 8,24+0,02

Ghi chl: Gid tri ICsocang cao cho khd nang
i#c ché enzyme cang thap.

Két qua 1Cso (ndng do cao chiét c6 kha nang wc
ché 50%) cua cao chiét trd vo budi cho thdy
cao chiét tra vo budi c6 kha ning uc ché

enzyme a-glucosidase, hay néi cach khac, co
tac dung hd tro diéu tri dai thao duong [1,12],
tuy nhién van thip hon khi so véi chat chuan
acarbose.

Cao chiét tra vo buoi dugc thir nghiém in vivo
trén chuot véi lidu sir dung 1a 400 mg/kg khdi
lwong cho chudt bénh dai thdo dwuong boi
alloxan monohydrate va ddi chung sinh ly la
chugt binh thuong udng nuéc cit. Két qua
ching minh rang cao chiét tra vo buoi cé kha
ning ha duong huyét mot cach co y nghia
thong ké (P<0,05) so v&i nhém chudt bénh tiéu
duong khong dugc ubng cao chiét tra vo budi
va tuong duong voi thude diéu tri tiéu duong
glucophage 500 mg sau 21 ngay diéu tri duoc
thé hién ¢ Bang 4.

Két qua & Bang 4 cho thdy, sau khi tiém
alloxan monohydrate, chugt da bénh dai thao
duong c¢6 duong huyét 1on hon 200 mg/dL
(khoang tir 354,96+22,17 dén 401,40+22,48
mg/dL). Nhom chuét binh thuong cd dudng
huyét 124,56+9,30 mg/dL.

Bdng 4. Nong dg glucose huyét cua chugt thi nghiém (mg/dL)

Thoi gian diéu tri bénh (ngay)

Nghiém thirc

Sau khi i bénh (0 ngay) 7 14 21
PC sinh 1y 124,56%+9,30 116,64%+3,69 117,002+4,02  117,72°+4,86
DC bénh ly 354,96°+22,17 446,189+44 47  506,16%¢41,15 576,00°+18,40
BDTD+ Glucophage 401,40°+22,48 348,84°+14,02  276,48°+11,50 187,20°+11,87
BDTD+Tra 361,44°+16,61 309,24°+20,38  237,96°+15,13  126,00%+16,89

Ghi cha: Cac gia tri c6 ky ti khac nhau trong ciing mét cét thi khac biér cé y nghia thong ké ¢ p<0,05.

BPTP: chuét bj bénh ddi thdo duwong; PC: doi ching

Két qua & Bang 4 cho thiy, sau khi tiém
alloxan monohydrate, chudt da bénh dai thao
duong c6 duong huyét lon hon 200 mg/dL
(khoang tir 354,96+22,17 dén 401,40+22,48
mg/dL). Nhom chuét binh thuong cd dudng
huyét 124,56+9,30 mg/dL. Sau 7 ngay diéu tri,
dudng huyét cua cac nhém chudt dugc udng
thudc glucophage va udng cao chiét tra vo bugi
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déu giam co ¥ nghia théng ké so véi nhom ddi
chimg bénh 1y. Sau khi diéu tri dén ngay thu
21, chudt duoc diéu tri bang cao chiét tra vo
budi ¢6 chi s6 duong huyét 1a 126,00+16,89
mg/dL va twong duong voi nhom ddi ching
sinh 1y, ty 1¢ chuot séng 1a 100%. Nhém chuot
dugc didu tri bang thubc glucophage ciing
giam nhung cao hon d6i chimg sinh 1y. Nguoc



lai, & nhom chudt bénh dai thao dwong khong Vo6 buai cho thay su khac biét c6 ¥ nghia thong

dugc diéu tri, ndng do duong huyét cao lién tuc ké (p<0,05) duoc trinh bay ¢ Bang 5.

trong sudt 21 ngay theo ddi nhung ciing khong Nhom chudt dbi ching bénh 1y ¢6 khdi luong
c6 chugt chét. Biéu nay cho thay, cao chiét tra giam nhiéu (giam 47,23%) sau 21 ngay ubng
Vo budi ¢6 tac dung ha duong huyét cua chuot khong duoc diéu tri. Nhom chudt duge diéu tri
trong diéu tri bénh tiéu duong o chuot. Piéu bing thudc glucophage ting khdi lugng 6,21%
nay pht hop véi nghién ciru caa Ahmad et al. trong khi chudt duoc diéu tri bang cao chiét tra
[2] trén cao chiét vo buai véi dung moi ethanol Vo budi ting 3,79% so v6i chudt ban dau bi bénh.
80% cho thay kha ning ha dwuong huyét trong Diéu nay cho thdy, tra vo budi co thé kiém soat
chudt bénh TP giam dang ké khi didu tri khdi lwong ciia chudt bi bénh dai thao dwong.
bang cao chiét vo budi ¢ ndng d6 400 mg/kg Ngoai ra, két qua vé kha ning hd tro diéu tri tiéu
va 600 mg/kg khdi lugng chugt. Dong thoi, duong cua cao chiét tra vo budi bd sung co so
theo ddi sy thay doi khéi lwong chudt trong khoa hoc cho nguoi tiéu ding vé kha ning sir
qua trinh diéu tri bénh tiéu duong cao chiét tra dung tra vo budi trong viéc kiém soat luong

dudng huyét, cd tac dung tot cho stc khoe.

Bang 5. Ty 1é khoi lwong tang/giam cua chugt thi nghiém

Thoi gian diéu tri bénh (ngay)

Nghiém thirc

Sau khi i bénh 7 14 21
DC sinh 1y 3,28P+1,59 6,64°+1,40 10,78°¢1,51 15,08°+1,69
DC bénh ly -20,94%+2 92 -25,58%+3,41 -35,73%+4,73 -47,23%+3,81
BDPTD+Glucophage -18,85%+5,08 -14,03+5,20 -4,87°+5 55 6,21°+5,33
BDTD+Tra -17,08%+1,88 -11,69°+1,59 -3,89°+1,34 3,79°+1,89

Ghi cha: Céac gia tri c6 ky ti khac nhau trong ciing mét cét thi khac biér c6 y nghia thong ké ¢ p<0,05.
BDTD: chuét bi bénh ddi thdo dwong; PC: déi chimg
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