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Tém tit. Nghién ciru nay danh gia anh hudng ciia viéc bao mang chitosan (CH) & cac ndng do khac nhau,
két hop 0,01% sodium tripolyphosphate (TPP) dén chat luong trai bo booth. Trai bo booth dwoc nhing
trong nudc am (~55°C) trong 30 gidy, rdi dugc nhiing trong dung dich axit axetic 1% (méu déi chimg), CH
2,2,5, va 3% két hop TPP 0,01% trong 1 phut. Sau khi dugc dé khd tu nhién, cdc mau dugc nhing 1an 2
trong 10 gidy. Mau duoc dé kho ty nhién, va duoc bao quan & 10£2°C. Két qua cho thiy, ty 1¢ CO, sinh ra
ctia mau ddi chimg dat cuc dai ¢ ngay 11, trong khi cua cac mau bo duge bao mang bai 2, 2,5, 3% chitosan
dat twong ing & cac ngay 17, 21, va 19. Két qua tuong tu dugc quan sat thay 0 ty 1¢ ethylen sinh ra ¢ cac
ngay bao quan twong ung. Tai dinh h6 hap, ty 1& hao hut khéi lugng clia mau dbi chimg khoang 20%; cao
hon 3-5 14n so v&i ty 1& ndy & cac mau bo dugc bao mang boi dung dich CH 2, 2,5, 3% (tuong tmg khoang
6,6, 3,8, va 4%). Dong thoi, hao hut ham lwong vitamin C thap nhat ghi nhan dugc trong mau bo bao mang
boi CH 2,5%. Dung dich CH 2,5% va TPP 0,01% thé hién kha ning phii hop bao quan trai bo.

Tur khéa. Bao mang, bao quan, chitosan, trai bo, tripolyphosphate.

SHELF-LIFE EXTENSION OF AVOCADO FRUIT (PERSEA AMERICANA) WITH
CHITOSAN-SODIUM TRIPOLYPHOSPHATE COMPLEX BASED COATING

Abstract. The aim of this study was to evaluate the effect of chitosan (CH) combined 0.01% sodium
tripolyphosphate based coating at different concentrations on booth avocado quality. Avocado fruits were
washed with warm water (~ 55°C) for 30 senconds, then dipped in acetic acid 1% (control sample), CH
2.0, 2.5, 3.0% combined TPP 0.01% solutions for 60 seconds. The fruits were dried naturally, and dipped
2" time for 10 seconds. After natural dry, avocado fruit were stored at 10+2°C. The ethylene and CO,
generation percentage, weight loss was determined every day during the storage period; total sugar and
vitamin C contents were determined at the beginning and end points. The results illustrated that, CH and
TPP based coating extended the possible storage period of avocado fruit. The CO, generation reached
maximum at day-11 of control sample, while this peak of avocado coated with CH 2, 2.5 and 3% and TPP
0.01% got at day of 17, 21, and 19, respectively. The similar trend and rersult were observed on ethylene
generation of these samples, respectively. Furthermore, the control sample showed almost 20% in weight
loss at the climacteric peak. It was 3-5 fold when compared to that of avocado fruit coated with CH 2, 2.5
and 3% and TPP 0.01% (about 6.6, 3.8 and 4%, respectively). In addition, the lowest vitamin C content
loss was observed in CH 2.5% based coated avocado fruit. The chitosan 2.5% and TPP 0.01% showed the
higher potential for prolonging the storage-time of avocado compared to the others.

Keywords. Avocado, coating, chitosan, postharvest, tripolyphosphate.

1. GIOI THIEU

Bo (Persea americana) dugc trong & cac ving c6 khi hau nhiét déi va 6n d6i. O Viét Nam, bo duoc trong
cha yéu O cac tinh Dak lak, Lam Df")ng, Gia Lai, Bﬁ“)ng Nai, Ba Ria, v.v. Bo booth, mét loai bo c6 gia tri
cao va ph6 bién & Viét nam, c6 com day, mau vang, com c6 d6 déo, do chéc cao va vi thom dic trung. Bo
chira nhiéu thanh phan dinh dudng, axit béo — ddc biét la axit beo chua bao hoa, vitamins va khoang. Viéc
chuyen héa va vai tro cta cac chét ndy trong co thé da duoc nghién ciru va cong bd. Bo, bén canh viéc
cung cap nang luong, ¢6 kha ning hd tro sic khoe ngudi tiéu ding nhu gitp 6n dinh cholesterol kiém
so4t can ning, ticu duong va phong chdng ung thu, v.v. [1]. Cac nghién ctru chirng minh riang cc cong
dung nay duoc chu yéu hd tro boi sy c6 mit ciia cac axit béo, xo tinh, D-mannoheptulose va perseitol,
kali, magie, vitamins C, E, K va B, carotenoids, phenolics, phytosterols hoac terpenoids trong trai bo [2].
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Bo 1a trai cdy ho hdp dot bién, c6 thoi gian bao quan ngan [3]. O diéu kién thuong, bo s& chin sau 4-7
ngay tu khi thu hoach, tiy vao do trudng thanh cua trai bo. C6 2 nguyén nhan chinh giy nén viéc nay la
qua trinh h6 hap cua trai dién ra manh va nam Colletotrichum gloeosporioides. Nam C. gloeosporioides
gy hu hong va lam mém trai bo. Qua trinh chin cing véi sy chuyén hoa thanh phan trong trai bo lién
quan dén nhiét d¢ va ethylene trong qué trinh bao quan [4, 5]. Bao quan ¢ nhiét do thap lam cham qua
trinh ho hap ctia trai trong qué trinh chin [5, 6]. Khi ethylene san sinh dat gi tri 16n nhat, ciing 1a ltc toc
d6 ho hap, trong {Gmng voi lugng CO, dat cyc dai. [7]

Nghién ctru v€ viéc bdo quan trai bo van con han ché. Cac nghién ciru, da cong bd, tap trung vao hai
k¥ thuat chinh 13 sir dung chat trc ché hoat dong cila ethylene trong qua trinh chin ciia trai bo sau khi thu
hoach 1-Methylcyclopropene (1-MCP) [8, 9], va bao mang bang vat liéu thién nhién in dwoc nhu sap
[10], sap co tong hop candelilla wax [11, 12], pectin [11], chitosan va carboxymethyl cellulose [13]. Bén
canh d0, c6 mot sd nghién ciru két hop vat liéu bao mang thién nhién voi cac hop chét thién nhién c6 hoat
tinh sinh hoc nhu candelilla wax va pectin v6i dich nha dam va polyphenol [11], chitosan va
carboxymethyl cellulose véi dich chiét 1a chim ngay [13]. Két qua cho thay, 1-MCP thé hién hiéu qua
nhét dinh trong viéc lam chdm qua trinh chin, kéo dai thoi gian va ting chat lugng cua bo sau bao quéan
[9, 14]. Tuy nhién, 1-MCP khong that sy hi€u qua trong viéc bdo quan nhitng trai cdy c6 nguy co bi hu
hong do nam bénh, bai vi 1-MCP khéng c6 tac dung diét nAm bénh nhu Botrytis cinerea trén trai dau tay
[15], hodc C. gloeosporioides trén trai bo [14]. Jeong J. va cong sy (2003) [10] nghién ctru két hop giira
1-MCP va sap trong bao quan trai bo. Sy két hop nay giup lam chm qua trinh chin, gitr mau xanh cua vo
va cdu trac cia trai bo. Xt Iy véi sap va khong két hop 1-MCP gitip trai bo giam hao hut khéi luong va
lam cham qua trinh mém héa, nhung khong lam cham qua trinh san sinh ethylene ciing nhu qué trinh
chin.

Nghién ctru sir dung k¥ thuat bao mang trai bo bang methyl cellulose va glycerol, va bao quan ¢ 20°C
ciia Maftoonazad va Ramaswamy (2004) cho thay, thoi gian bao quan ctia mau bao mang 1a 10 ngay va ty
1¢ hao hut khdi lwong 13 4% so véi mau ddi chimg tuong g 1a 6 ngay va 8% [16]. Tuy nhién, nghién
clru ndy chi dimg lai & so sanh anh hudng ciia bao mang, chua xac dinh sy bién 601 dinh duong cua trai
bo [17]. Sap candelilla ciing dugc nghién ctru dé bao quan trai bo, két qua chi ra rang khi két hop sap voi
polyphenol c6 thé tang thoi gian bao quan bo Hass 1én 21 ngay trong diéu kién lanh (so v6i mau déi
ching la 8 ngay), dong thoi han ché duge sy hao hut khéi lugng. Saul Saucedo-Pompa va cong su (2009)
cong b ring, két hop sap va axit ellagic sir dung k¥ thuat bao mang, giip keo dai thoi gian bao quan trai
bo [12]. Viéc sir dung cac polymer tu nhién trong bao quan trai bo khi két hop voi cac hgp chat ti nhién
c6 hoat tinh sinh hoc thé hién nhiéu htra hen trong viéc bao quan trai bo [11]. Aguirre-Joya va cong su
(2017) khi nghién ctru két hop sap candelilla, pectin voi dich 16 hoi va polyphenol bao quan trai bo, két
ludn mang hoat tinh sinh hoc gitip giam hao hut khéi lwong (58%) va cau trc (9 lan), va giir dugc mau
sang (50%), dong thoi (rc ché sy hoa nau ciia thit qua bo (100%) so voi méu d6i chimg, Ngoai ra, nghién
ctru ctia Tesfay va Magwaza (2009) két luan rang khi két hop dich chiét 1a chum ngay véi chitosan va
carboxymethyl cellulose glup glam hao hut khéi lugng, 1am cham qua trinh chin, cai thién chat luong trai
bo sau bao quan so voi mau dbi chimg [13].

Chitosan (CH) 1a mét polymer tu nhién, c6 kha nang phan huy sinh hoc cao va an toan cho nguoi. Véi
tinh chét khang vi sinh vt t5t, CH dugc coi 14 polymer hap dan trong nghién ciru va tng dung bao quan
trai cady. Thém vao do, vdi déc tinh tao mang an dugc, mang CH hoat dong nhu mot hang rao giip ngin
can su bay hoi nudc va su trao d6i khi (Dhall 2013). Trong sb cac vat liéu bao mang an dugc, CH duoc
coi 1a mot vat lidu c6 thé trién khai ap dung trong thyc phdm & quy mo cong nghiép, thé hién qua cac
cong bd vé nghién ciru tmg dung CH trong bao quan trai cdy. Mang CH giam hao hut khi lwong va kéo
dai thoi gian bdo quan trai vai (Dong va cong su, 2004); lam chdm qué trinh chin cda trai dao [18].
Salvador va cong su (1999) [19] quan sat dugc thoi gian bao quan cua trai bo kéo dai téi 24 ngay ¢ 3—
10°C khi bao mang chitosan. Trong nghién ctru gan day cua Tesfay va Magwaza (2017) ching minh
mang bao CH két hop dich chiét 14 chum ngay cai thién chat lugng va thoi gian bao quan trai bo so voi
mau ddi ching.

Sodium Tripolyphosphate (TPP) l4 tac nhan tao lién két lién két trong dung dich CH, va duoc sir dung dé
tap gel CH. Sodium TPP c6 thé nang cao tinh bén co hoc cua gel dugc tao thanh do ndé c6 mat d¢ dién
tich 4m 16n dé tuong tac v6i cac nhom tich dién duong, nhém amino, ctia phan tir CH [20].
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Viéc bao mang CH thé hién tiém ning trong tmg dung bao quan trai bo. Nghién ctru ndy khio sat anh
hudng cia mang phuc hgp chitosan — sodium tripolyphosphate trong bao quan trai bo booth & 10+£2C.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vatliéu nghién ciru

Trai bo booth duoc thu hoach tir ray bo ciia 6ng Trinh Xuan Mudi, Xa Eakao, Buén Ma Thudt, Pik Lik.
Bo sau khi t61 phong thi nghiém, dugc lya chon theo céc ti€u chi: kich thudc tuong ddng, vo mau xanh
dam va lang, khong bi bénh, khong bi ton thuong vat ly.

Chitosan dugc cung cip bai cong ty c6 phan dau tu thwong mai dich vu Tin Cay, dia chi s6 4, duong s6 3,

khu dan cu Van Phuc, Phuong Hiép Binh Phudc, Quan Thu Ptc, Thanh phd Ho Chi Minh. Chitosan
dang bot (TCVN 5251:2015), d6 deacetyl hoa 99,24% (ISN 1810-03030), d6 hoa tan 99,86% (ISN 1810-
03030).

Cac hoa chat khac 1a cac hoa chét tiéu chuan phan tich.

2.2. Phwong phap nghién ciru

2.2.1. Chuén bi dich chitosan

Dung dich chitosan & cac nong do 2; 2,5 va 3% (w/v): Chitosan duoc hoa tan tur tir trong dung dich axit
axetic 1% (v/v). Sau d6, 0.01% TPP duogc bod sung dé tang tinh on dinh cta mang. Hon hop dugc khudy
nhe trong 5 phut, va dé yén trong 4 gio dé tao sy dong nhat.

2.2.2. Quy trinh xir ly mau trwéc bao quan

MB&i thi nghiém, 6 trai bo booth dugc rira qua nude am (~55 °C) trong 30 gidy, rdi duoc nhing trong cac
dung dich axit axetic 1%, chitosan 2; 2,5 va 3% trong 1 phit. Sau d6, cic mau dwgc dé kho tu nhién &
nhiét d6 phong, va tiép tuc nhing 1an 2 trong 10 gidy nham va cac vi tri mang bao chwa t6t. Sau khi cac
mau kho tu nhién, duoc bao quan & ti mat & 10+2°C.

2.2.3. Phwong phap xac dinh va phén tich.

Xdc dinh d¢ hao hut khoi lwong

D6 hao hut khéi luong cia trai bo duoc tinh theo ty 16 phan tram giita sy suy giam khéi lugng ciia mau bo
& thoi diém phan tich so véi khdi lugng & thoi diém ban dau cua qua trinh bao quan.

Xdc dinh cwong dé hé hip

Cuong d6 hd hap ciia qua 1a s6 pL khi (CO,) tao ra do trai ho hap trong mot don vi thoi gian trén mot don
vi khéi luong cua trai bo [9]. St dung thiét bi do ndng do khi CO, (Model 907 O,/CO, Analyzer), Nhat
Ban san xuat. Két qua dugc tinh theo cong thic (2).

R = /#%c02+10 @)
mat
Trong do: )
- R : cudong d6 ho hap cua qua, uL CO2.kgL.h1
-V : the tich tu do cua hop, L
- %CO0; : ndng do cua CO, do duogc trén may, %
- m : khoi luong trai dem do, kg
-t : thoi gian tir lac day mau den lac do, h.

Xadc dinh ham luwong ethylen ) )
Ham luong ethylene dugc xac dinh trén may do ethylene ICA 56, Nhat Ban san xuat. Két qua dugc tinh
theo cong thuc (3) [9].

exV

E= 3)

mxt

Trong do:

: tbe d6 san sinh ethylene, pL C,H, kg h™!
: thé tich tu do cuia hop, L

: ndng d6 cua C,H, do duoc trén may, ppm
: khéi lwong cong thirc dem do, kg

: thoi gian tir luc day mau dén luc do, h

~B°o<m
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Xdc dinh ham lwong vitamin C

Ham lugng vitamin C trong trdi bo dugc xac dinh theo phuong phap chuin d¢ iot theo TCVN
11168:2015. Mbi ml dung dich iot 0,01 N twong m v&i 0,8806 mg axit ascorbic [21].

Xir Iy két qua

Két qua dugc xir Iy bang phan mém ma nguén md R 3.6.0 va R-studio. Phan tich phuong sai
ANOVA két hop kiém dinh hau nghiém TukeyHSD véi mirc ¥ nghia p < 0,05. Két qua duoc
biéu dién & dang trung binh kém d¢ 1éch chuén cia cac lan lap.

3. KET QUA VA BAN LUAN

3.1. Cudng dd hod hip ciia trai bo trong qua trinh bio quan

Két qua, duoc biéu dién trong Hinh 1, cho thiy cudng d hé hap ciia cac miu déu giam & thoi gian dau
clia qué trinh bao quan. Nguyén nhan cé thé duoc giai thich boi sy thay ddi nhiét d6 moi truong xung
quanh trai: tir nhiét ¢ moi truong xudng nhiét d6 bao quan (10£2°C). Diéu nay phi hop véi cac loai tréi
cay thudc loai ho hap dot bién. Sau d6, ham ham luong CO, sinh ra ting nhanh & ca 4 miu. Mau ddi
chimg c6 ty 1¢ tang cuong d6 ho hap 16n nhat, va dat dinh hé hap ¢ ngay 11. O tai thoi diém dé, cuong do
h6 hap cia cac mau dugc bao mang véi vat lidu khac nhau c6 do ho hip ¢ mirc thip, dao dong xung
quanh gia tri ban dau (Hinh 1).

Dong thoi, trong khoang 10 ngay dau bao quan, cudong do ho hap cua 3 miu bao mang voi nong d6 CH
khéc nhau khong khac biét c6 v nghia thdng ké. Tiép theo, cudng do hd hip clia cic mau bao mang boi
dung dich 2, 2,5, va 3% chitosan két hop 0,01% TPP ting dan va dat dinh ho hip & cic ngay 17, 21, va
19, theo thir ty. C6 thé giai thich viéc bao mang chitosan gitip kéo dai thoi gian dat dinh ho hap cua trai
bo khoang 2 14n 14 do khi bao mang véi CH, phan tir CH c6 thé canh tranh t5t hon cac phan tir ethylene
dé gan két vao cac thy thé trén mé qud, nho vay ma tre ché tét hon tac dong cua ethylene, dan dén han ché
cuong do ho hap va kéo dai thoi han bao quan qua sau thu hoach t6t hon. Ngoai ra, viéc bao mang CH
gitip diéu chinh khi xung quanh trai, ciing c6 cong dung tuong ty nhu k§ thuat thay d6i thanh phan khong
khi trong bao goi, va do do, gitip kim him qua trinh ho hap va kéo dai thoi gian bao quan trai bo [22].
Ciing theo Zhu va cong su (2008), viéc bao mang CH khong gy anh huong dén ho hap ky khi, va do d6
khong anh hudng dén chat lwong cua trai cay, c6 thé duogc giai thich voi mang CH cho O, di qua chon loc
hon CO, [23].

Curomg d6 ho hip, (L 002 kg/h)

Théd glan bao quan (ngay)

Hinh 1. Cudng do hé hip ciia trai bo theo thoi gian bio quan

3.2. Ham lugng cia ethylen sinh ra trong qua trinh bdo quan

Két qua thyc nghiém thu dugc (Hinh 2) cho thay, nong d6 dung dich CH anh huéng 16n dén cuong do
san sinh ethylene cua trai bo trong qua trinh bao quan. Sy bién thi€n cuong do san sinh ethylene tuong
ddng v6i cuong d6 san sinh CO, theo thoi gian bao quan. Thoi diém cuong do san sinh ethylene clia cac
mau bo dat cuc dai tring v6i thoi diém cua cac dinh ho hép cua cac miu twong tng. Cudng do san sinh
ethylene cua tat ca cac mau c6 xu hudng ting cham trong nhing ngay dau bao quan, sau d6 dat gia tri cuc
dai tai cac thoi diém khac nhau rdi giam di mot cach nhanh chong sau khi dat dinh ho hap dot bién. Két
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qua nay phu hgp vi qua trinh chin, tdc d6 san sinh CO, dugc lam cham lai khi mau dugc bao mang, lugng
ethylene ndi sinh ciing s bién thién cham lai twong img. Theo Zhu va cong sy (2008), anh huong ctia CH
dén chat luong trai cdy trong qua trinh bao quan lién quan t6i ngudn gbc, dic tinh va nong do ciia CH, ki
thuat st dung CH, loai trai cay va diéu kién bao quan.

Mdus ad chimg
e s D80 MANG 2, 0% CH v 0,01% TPP

= idde: Dan mang 2 5% CHw 0% TPP

Cwromg 44 ethylen, (ul/kg/h)

Mdu bao mang 3 0% CH W 0.01% TFF

Thai gian bao quan (ngay)

Hinh 2. Ty I¢ ethylen san sinh cua trai bo trong qua tinh bao quan
3.3. Su hao hut khéi lwgng trai bo trong qua trinh bio quén
Két qua bao quan cho thay, viéc bao mang chitosan c¢6 anh huéng co y nghia thdng ké (p < 0,05) dén su
thay d6i hao hut khdi lugng trai bo trong qué trinh bao quan. Cu thé, sau 11 ngay bao quan, mau trai bo
khong bao mang ¢ phan traim hao hut khéi lugng cao nhat (khoang 25%), so voi gan 10% ciia mau dugce
bao mang boi dung dich 2% CH két hop 0,01% TPP, va khoang 5% d6i vi miu dugc bao mang bai 2,5
va 3% CH két hop 0,01% TPP (Hinh 3).

e MSu 30 chumg
oM ao mang 2 5% CH w 0. 01% TPP

Ml tiao mang 3 0% GH w8 0.01% TFP

M bao ming 3.5% CH va 0,015 TPF

T 1€ hao hyt khai krong (%)

0 g 10 15
Theri gian bdo quén (ngay)

Hinh 3. Ty 18 hao hut khéi luwgng trai bo trong thoi gian bao quéan
Diéu nay co thé duoc giai thich boi kha ning ngin can sy mét nude va tiéu hao chéat khé do qua trinh ho
hap trong khi bao quan boi mang CH. Theo Ha Vian Thuyét va cong su (2000), trong qué trinh bao quan,
su giam khoi lwong chu yéu do mat nude (75 - 85%), tiép do 1a do tiéu hao chat kho trong qua trinh ho
hap duy tri su song cho té bao (15 — 25%). Do khéo sat & cliing diéu kién nhiét d6 va d6 4m, nén nhan to
chinh gitp han ché sy hao hut khéi luvgng ciia bo 13 do ndng d6 chitosan. Két qua cho thiy, néu khong bao
quan hodc bao quan véi ndng do chitosan thdp bo van c6 thé ho hép tét nén dan dén qué trinh mat nudce
va tiéu hao ham lugng chéat kho nhanh chéng dan dén su hao hut khéi lugng 16n trong qua trinh bao quan.
Nguoc lai, néu bao quan ¢ ndng d6 CH quéa cao, mang hinh thanh qua day lam @c ché qua trinh hé hip
ctia bo ¢6 thé s& dan dén qua trinh théi hong. Qua trinh thdi hong cia trai s& 1am tiéu hao mot luong 16n
ham luong chat kho cua trai, giy nén sy hao hut khdi luong cua trai. Két qua nay ciing pht hop véi nhan
dinh cua Ghaouth va cong su (2012) [17]. Hao hut khéi lugng trong qué trinh bao quan co6 sy khac nhau
giita cac loai trai cdy phu thudc vao dic tinh vn c6 cta ching ching han nhu cu tric hay thanh phan
hoa hoc cua 16p biéu bi va dong thoi con phu thude vao phuong phuong phap bao quan. Bi voi bao quan
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bo bang phuong phap nhung tao mang tir dung dich chitosan, sy hao hut khéi lwgng con phu thude vao
ndéng do chitosan, nhiét d6 va d6 am cua madi trudng bao quan. Két qua nay phu hop véi cong bd cua
Tesfay va cong su (2017) mang chitosan, carboxymethyl cellulose va dich chiét 1a chum ngiy 1am chdm
qua trinh hao hut khéi lwrgng cua trai bo so véi mau ddi ching, khong bao mang [13].

3.4. Ham lwgng vitamin C

Ham luong vitamin C cua cac mau duoc xac dinh & thoi diém bat dau va thoi diém két thic thi nghiém.
Mau bo dugc bao mang bai dung dich CH 2,5% két hop 0,01% TPP ¢6 do hao hut vitamin C khoang 14%
sau 20 ngay bao quan, thdp hon so cac miu bo dugc bao mang boi dung dich CH 2 va 3,5% két hop
0,01% TPP. Béng thoi, sy hao hut ctia cac mau trai bo bao mang thép hon khi so sanh v&i mau bo déi
chimg sau 13 ngay bao quan ¢ cing diéu kién nhiét do va do am. Két qua nay twong dong voi sy thay doi
trong cudng do ho héap, lugng ethylene san sinh, thoi gian bao quan ctia cic mau ¢ nhitng diéu kién bao
quan khac nhau da trinh bay o trén.

4. KET LUAN

K§ thuat bao mang sir dung chitosan c6 hd trg ciia sodium tripopolyphosphate co tac dung tich cyc trong
viée lam ch@m qua trinh chin cua trai bo khoang 2 1an so v6i mau dbi chimg & nhiét do 10+2°C. Nong do
chitosan thay doi tac dong khac biét tdi qua trinh hd hap sau thu hoach cua trai bo, nong do6 2,5% duoc
danh gia 1a phu hop hon khi so sanh véi cac ndng d6 khac.
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