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SUMMARY
Effect of methylcyclopropene (1 - MCP) on banana ripening

To investigate the effects of 1 - methylcyclopropene (1 - MCP) that has recently been developed by Rohm
& Haas Company (Agrofresh Inc.), on banana ripening, a set of experiments was conducted. For this purpose,
banana fruits at maturity stage 3 - 4 according to Dole 7 - point color chart (from half green, half yellow to
more yellow than green) were exposed to 1 - MCP, generated from Agrofresh systems, with different
concentrations varied from 150 ppb to 600 ppb with the interval of 150 ppb (i.e. 150, 300, 450, and 600 ppb)
in gas - tight container at 17 - 18°C for 12 hours. Non - treated fruits were served as control. All fruits after 1 -
MCP treatment were immediately stored in cool room at temperature 20 - 21°C, samplings and analyses for
physicochemical and physiological characteristics were done daily for 12 days. Experiment results indicated
that 1 - MCP has significantly delayed banana ripening at temperature 20 - 21°C. 1 - MCP treatment also
slowdowns development of sugar spots on fruit skin, retains its typical light - yellow color and keeps the fruits
firmer to be suitable for transportation and distribution. Among the treatments, 1 - MCP at concentration of
300 - 450 ppb is considered to be the most promising. In this work, investigation of aromatic volatiles
produced by ripening banana fruits into surrounding environment have also been conducted which indentified
more than 37 volatiles in the environment.

Key words: SmartFresh Systems, 1 - MCP, aromatic volatiles, SPME, GC - MS, respiration rate.

dai ddng ké. St dung 1 - MCP trong bao quan rau

L. DAT VAN DE!

Qui trinh chin cda qua chudi dugc kich
hoat do tiép xtc v6i ethylen. Pay 1a mdt qud
trinh khong thuan nghich, mét khi né da bat dau
thi khong thé dimg dugc nita. Nhiét do thap va
ham lugng CO, cao trong moi trudong bao quan
chi ¢6 thé 1am cham cht khong thé lam nging
hoan toan qu4 trinh nay. Ngoai ra, néu bao quan
trong mdi trudong ¢ ndng d6 CO, qud cao va O,
qua thap trong thoi gian dai s& dan dén ho hap
yém khi tao thanh cdn (ethanol) 1am hu héng
san pham.

Téc dung rdm chin cta ethylen chi duogc
kich hoat khi tiép xic véi té bao ctua qua.
1 - Methylcyclopropene (1 - MCP) ¢6 thé ngan
can khong cho ethylen tiép xiic véi cdc té bao qua
va do d6 han ché duogc tic dung lam chin cua
ethylen, qué trinh chin cua qua vi thé duoc kéo

' Vién Nghién ctru Rau qua.

2 Khoa K% thuét sinh hoc va Thyuc phém, Pai hoc Missouri -
Columbia, Hoa Ky.

qua tuoi dugc coi 1a mdt dot pha trong cong nghé
sau thu hoach. 1 - MCP dugc nghién ctru va phét
trién boi Cong ty Rohm & Haas (AgroFresh Inc.,
Hoa Ky) v6i tén thuong mai SmartFresh™ va
Coéng ty VanKor Technologies voi tén thuong
mai LupoFresh™.

Hiéu qua cua 1 - MCP d6i v6i mot sé rau
qua tuoi di budc dau duoc kiém ching trong
thue té bao quan ¢ quy mo thwong mai. 1 - MCP
¢6 nhiéu wu diém ndi trdi so vOi cac chét bao
quan truyén thong khdc khong nhiing trong viéc
kéo dai thoi han bao quan, duy tri chét luong ma
con vé van dé bao vé mdi trudng va vé sinh an
toan thuc phim. 1 - MCP di dugc cap phép sir
dung cho ndng san & 26 nudc trén thé gidi, trong
dé c6 Hoa Ky, cac nudc EU, Australia, Canada,
UK, Israel...

Céc chét Cyclopropene dugc biét dén nhu 12
cic chat chdng lai hoat tinh cua ethylen trong
thue vat (Sisler er al., 2006). 1 - MCP, mot dan
xudt ciia Cyclopropene c6 téc dung trc ché hoat
tinh cia cthylen trong thoi gian dai, dén nay da
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dugc phat trién v thuong mai héa. Trong
nhiéu truong hop, 1 - MCP phat huy tic dung
tham chi & nong do rét thap (0.5 ppb). Chudi.
ca chua, hoa cim chudng sau khi dé trong moi
truomg 1 - MCP ndng d6 0.5 ppb trong thoi gian
24h c6 kha nang chéng lai hoat tinh cta ethylen
trong vong 12 ngay & nhiét dg 23°C. Sau khoang
thoi gian nay, tic dung cua ethylen s¢ dugc kkoi
phuc va qué trinh chin lai tiép tuc dién ra binh
thuong. Mot dan xudt khac cia Cyclopropene 1a
1 - Decyclopropene ¢6 khé ning vo hoat ethylen
dén 36 ngay thdm chi & ndng do6 rét thap (Sisler
et al., 2003). Cdc héa chét ké trén déu 1a chat khi
dé bay hoi vi vay phai duoc sir dung trong mdi
truong kin.

1 - MCP ngiin can ethylen tiép xtc véi voi
co quan thu cam cthylen (ethylen receptor) trong
té bao thwe vat vi vay nén tc ché hoat tinh cua
cthylen (Sisler and Serek, 1997). 1 - MCP tc ché
hoat tinh cua ethylen trong nhiéu néng san nhu
qua man (Abdi ez al., 1998), dau tay (Ku et al.,
1999), rau xtp lo (Ku and Wills, 1999), cam
(Porat et al., 1999), qua tdo (Fan er al., 1999),
qua bo (Feng et al., 2000), ca 6t va x2 ldch (Fan
and Matheis, 2000) va qua chudi (Harris er al.
2000). Céc két qua nghién ctru con cho thay 1 -
MCEP chi ¢6 hi€u qua 1am chdm chin mt cich ro
rét & do chin nhat dinh. Qua cang chin thi hiéu
qué cua 1 - MCP cang giam.

Chudi 12 mét loai qua nhiét déi cé hd hap dot
bién vi vy thoi han bao quan cua ching phy
thudc rat nhiéu vao su xudt hién cia ethylen
trong mdi truong bao quan. Ngoai ra, d§ chin cua
qué chudi c6 thé duge xdc dinh thong qua cic chi
tiéu vat ly, héa hoc va cdc chi ti€u sinh 1y cia
ching nhu mau sdc, d6 chéc, ham lugng duong,
acid, cuong d6 ho hap, sé lugng va ham lugng
céc chat thom... Vi vdy anh huong cua 1 - MCP
¢6 thé duge danh gid mot cich gidn tiép thong
qua céc chi tiéu nay.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Chudi tiéu (Musa cavendish) & d6 chin 3
(ttrc 1a khi vé qud ¢6 mau nua xanh nira vang).
Day la chudi di duge xir 1y rdm chin bing
ethylen dé chuén bj cho tiéu thu.
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SmartFresh systems ¢ dang vién nén va dung
dich kich hoat Smart, s& tao thanh 1 - MCP & thé
khi. SmartFresh systems duoc cung cip béi Cong
ty Rohm & Haas (thudc AgroFresh Inc.), cac hoa
chat phan tich, khi chuin va cdc vat tu khéc.

Céc thiét bi phan tich: Sic ky khi (Varian 50
- GC) c6 dau do TCD dé x4c dinh cuong do hod
hap (CO,); Sic ky khéi phd (GC - MS, Varian
Star 3400) véi dau do FID dé x4c dinh chat thom;
Thiét bi do mau (Minolta CR - 200) va bang mau
chudn cho chudi (cta hiang Dole) dé xdc dinh
mau séc; Thiét bi do d6 chic (TA - HDi) véi dau
do c6 duong kinh 6.3 mm, don vi do 1a g luc (gf);
Chiét quang ké dé xdc dinh ham lugng chét kho
hoa tan tong so...

Céc thiét bi do va lyu triv di¥ lidu tw dong
(Dataloggers): Dickson temperature and humidity
dataloggers dé theo dai nhiét do va dé 4m trong
moi truong bao quan.

Chudi tiéu & do chin 3 dwoc xir 1y 1 - MCP
v6i 5 nong d6 khac nhau (P6i ching, 150, 300,
450 va 600 ppb) theo quy trinh huéng dan cua
nhd cung cdp 1 - MCP - cong ty Rohm & Haas
(AgroFresh Inc).

Chudi sau khi xtt Iy 1 - MCP duge bao quan
trong phong mat ¢ nhiét d6 20 - 21°C. Thi
nghiém duoc bd trf theo khéi ngﬁu nhién hoan
toan (CRBD) véi 3 lan nhic. Viéc ldy mau phin
tich duoc tién hanh hang ngdy dua trén cic
hudng dan ¢ san ciing nhu mét s6 phuong phap
ty nghién ctru va phat trién.

Céc chi tiéu vé mau séc, chat khd hoa tan
téng ) (TSS) va ham lugng acid dugc phan tich
dua trén “Hudng dan v chi tiéu va phuong phdp
theo ddi chudi sau thu hoach” cua Trung tim
Phit trién Chudi quic té (INIBAP).

Cuong d6 ho hap va cdc chét thom duoc
phan tich dwa vao phuong phdp “Hé thong kin”,
theo d6 chudi duge dé trong budng kin trong mot
thoi gian nhét dinh, CO, va cic chat thom tich tu
trong budng niy s& dugc phdn tich sau khoang
thoi gian 2 - 3 gio ké tir khi day kin nip budng.

Néng @6 CO, duge phan tich bang sic ky khi
(Varian 450 - GC), theo d6 khi tir binh hd hap
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duge lay ra bang syringe (loai kin khi chuyén
dung), cho vao l¢ thuy tinh dung tich 2 ml ¢6
nap cao su. Cai dat dé sic ky dé 1dy 90 pl tir mdi
1o 2 ml néi trén va bom vao séc ky cho phan tich
CO,. Séc ky khi duoc trang bi dau do TCD va cot
Supelco Carboxen 1010 (30 m X 0,53 mm) va
khay 14y mau tu dong. St dung khi mang 12
Helium (He) véi luu lugng 3 ml/phit. Nhiét do
budng sic ky dit & 35°C trong 8,5 phiit sau d6
nang 1én 250°C vdi tde d6 24°C/phiit va duy tri &
nhi¢t d6 nay trong thoi gian 20 phit. Nhiét do
dau bom mau va dau do dugc dat twong Gng &
200 va 235°C. Thoi gian can thiét cho phan tich 1
mau 13 37.46 phiit.

Viéc phan tich céc chat thom dugc tién hanh
sir dung vi chiét pha rén (Solid Phase Micro -
Extraction - SPME) va sic ky khi (GC) véi dau
do FID va khéi pho (Mass spectrometry). Sic ky
khi str dung cét capillary DB - Waxetr (30m X
0.25 mm x 0.25 pym) cua Hang Agilent J & B.
Khi tir binh ho hap dwoc bom vio 1o thay tinh ¢6
dung tich 10 ml ¢6 nip cao su kin. Chat thom
trong lo niy dwoc chiét xuat trong thoi gian 30
phit theo phuong phdp Vi chiét pha rén (SPME)
st dung bo hap thu c6 phu 1 1dp
Polydimethylsiloxane (PDMS) c6 d¢ day 100 um
cua Hang Supelco. Ché do nap mau ty dong duoc
thuc hién boi Varian 8200 Autosampler & ché do
SPME. Cic chét thom tir b phan hép thu s& duoc
khuéch tdn vao cot sic ky khi ¢ nhiét do 250°C
trong thoi gian 5 phit. Nhiét d6 budng GC - MS
ban ddu duoc duy tii & 50°C trong thoi gian 5
phiit, sau d6 nang 1én 200°C véi toc do 5°C/phiit
va gitt 6 nhiét d6 nay (200°C) trong thoi gian 5
phiit. Thoi gian dé két thiic phan tich mét mAu nhur

véy la 40 phit. Khi mang dugc st dung 1a Helium
(He) véi Iuu luwgng 1a 1 ml/phit véi ty 1€ phan chia
1a 100/1. Nhiét d6 cua bo phén tiép mau va cua
dau do duge duy tri & 250°C. Chét thom duoc
xdc dinh thong qua so sanh chi s6 luu (Retention
index) thuc té ciia ching véi cdc chi s6 luu tidu
chuin (tham khao tai www.flavornet.com). Chi
s6 luu cua tung chat thom dugc tinh dya trén thoi
gian lyu (Retention time) thyc té cua ching va
ctiia 14 hydrocarbon tiéu chudn (tir C7 dén C20)
trong Hexane dugc phan tich & cung mot h¢
théng GC - MS véi cung mdt diéu kién (phuong
phdp) nhu md ta cua Kovats (1958). Viéc xéc
dinh dinh lugng cudng d6 san sinh chit thom cua
chudi dugc dua trén sd liéu cua sic ky dd
(Chromatogram) va dugc biéu thi béng don vi
k.counts/kg/phiit.

S6 licu thi nghiém dugc xir ly bang chwong
trinh TRRISTAT 5.0 for Windows.

III. KET QUA VA THAO LUAN

1. Anh hwéng ciia 1 - MCP dén sy niu héa vé
qua chubi (hién twong trimg cuéc)

Két qua thi nghiém cho thdy 1 - MCP ¢6
hi€u qua rd rét trong viéc giam hién tugng tring
cubc trén vo qua (bang 1). Qua dbi chimg bi
trirmg cude hoan toan chi sau 6 ngay ké tir khi bt
dau bao quan, trong khi qua & cdc cong thirc
duoc xir Iy - sau it nhat 8 ngay. Trong cic cong
thire xtr 1y thi qua dwoc xu 1y 1 - MCP & ndng do
300, 450 va 600 ppb c6 kha nang lam cham qua
trinh xuat hién tring cudc trén vo qua dén 12
ngay. O ngay thi 12 ty 1& xuét hién tring cudc cia
qua dugc xur Iy 1 - MCP ¢ 300, 450 va 600 ppb
twong tng 12 92,78, 95,04 va 88,66%.

Bang 1. Anh hiromg ciia 1 - MCP dén ty 1€ tritng cudc ciia vo qua (%)

1-MCP Ngay 4 Ngay 5 Ngay 6 Ngay 7 Ngay 8 Ngay 9 Ngay 10 | Ngay 11 Ngay 12
p/C 55.95°% 92.15° 100.00° 100.00° 100.00°

150 ppb 3.03° 43.19° 85.93% 95.22° 99.66° 100.00° 100.00° 100.00° 100.00°

300 ppb 9.18° 39.22° 71.52%® 77.77* 81.42° 87.53% 91.35% 92.78° 92.78°

450 ppb 0.00° 17.50° 64.93° 75.31% 80.82° 86.51° 90.04° 95.04° 95.04°

600 ppb 3.82° 22.27° 53.98° 65.63° 73.18° 82.20° 86.01° 88.66° 88.66°

(Trong cuing mét cot, cdc két qua c6 clng it nhat mot chir cdi thi khong khac nhau c¢6 nghia & mirc p < 0,05).
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2. Anh huéng ciia 1 - MCP dén dp chic cia
thit qua

Két qua thi nghiém cho thay 1 - MCP ¢6
tdc dung duy tri do chic cua thit qua. Qua duogc
xtt Iy 1 - MCP chic hon 13 rét so v6i qua dbi
chting (bang 2). Qua dbi ching va qua duge xu
1y 1 - MCP ¢ ndng d6 thap (150 ppb) ¢ d6 chic
giam rét nhanh trong qué trinh bao quén, trong
khi d6 qua dwoc xir Iy 1 - MCP & nong do cao
hon (300, 450 va 600 ppb) ¢6 xu hudng gidm
cham hon. D6 chiic ciia qua trong 5 ngdy ddu hiu

nhu khong thay di sau d6 tang 1én cho dén ngay
thir 8 va sau d6 giam dan. Két qua cho thiy 1 -
MCP & ndng d6 300, 450 va 600 ppb c6 tic dung
15 1ét trong viéc duy tri do chic cta qua chudi. Cu
thé, & ngay thir 8 d6 chic ciia qua duge xi 1y 1 -
MCP & nong d6 150, 300, 450 va 600 ppb tuwong
tmg 12 133.68, 258.32, 356.45 va 37341 gf. O
ngay thtr 12, d6 chic cua qua dugc xtr 1y 1 - MCP
& ndng do 300, 450 va 600 ppb lan luot 12
186.01, 281.54, 300.47 va 246.51 gf.

Bing 2. Anh hueong cvia 1 - MCP dén dg chic cia thit qud (gf)

1-MCP Ngay 4 Ngay 5 Ngay 6 Ngay 7 Ngay 8 Ngay 9 Ngay 10 Ngay 11 Ngay 12
p/C 248.66° | 249.62° | 210.16° 195.25° 136.68° - - - -
150 pob | 274.34° 250.827 | 272.83% | 286.32" | 258.32% | 233.14° 257.27° 214.98° 186.012
300 ppb | 300.05% | 294.05° | 308.13% | 377.54* | 356.45® | 334.93® | 33541% | 269.87° | 281.54°
450 ppb | 300.80° | 278.26° | 318.07° | 346.97° | 388.39" | 202.87" | 386.43° | 267.19° | 300.47°
600 ppb | 288.21% | 287.94° | 27590 | 340.85" | 373.41" | 341.21° | 306.86 | 255.90° 246.51°

(Trong cling mdt cot, céc két qua cé cling it nhat mot chir ci thi khong khéc nhau ¢6 nghia ¢ mic p < 0,05).

3. Anh huéng ciia 1 - MCP dén sy thay doi
mau sac cia qua

Mau sic ctia vo qua duoc phan tich theo 2
phuong phdp. Phuong phap thir nhit dya trén so
sdnh mau cta qua véi bang mau chudn cua chudi,
bang mau chuan nay cé 6 bac tir 2 dén 7, bac
cang cao thi qua cang chin. Phuong phép thtr 2
dua vao thiét bi do mau (color meter), theo d6
mau sic duoc thé hién b%mg 3 toa d6 (L,a,b hoic
L,C,H) trong banh xe mau (Color wheel). Khi su

dung hé toa d6 LCH (d¢ sang, d6 bdo hoa mau va
g6c mau), khi LCH giam thi vo qua s& tré nén tdi
hon va nhat hon.

S6 liéu thi nghiém cho thiy, trong qué trinh
bao quan ca L, C va H déu ¢6 xu hudng giam
dén, c6 nghia 12 vo qua c6 xu hudng tdi va nhat
hon. Tuy nhién, khong cé sy khiac nhau c¢6 nghia
vé miu sic giita cdc cong thitc & mirc p < ,05.
Dién bién thay d6i ciia gia tri H (géc mau - hue
angle) duogc thé hién & bang 3.

Bang 3. Anh hueong ciia 1 - MCP dén géc mau (H) ciia vé qud chudi

1-MCP Ngay 4 Ngay 5 Ngay 6 Ngay 7 Ngay 8 Ngay 9 Ngay 10 | Ngay 11 Ngay 12
D/C 91.06° 89.07° 88.52% 89.22° 83.18° - - - -
150 ppb | 92.24% 88.93° 86.67% 85.42° 82.49™ 81.48° 82.09° 83.17° 82.41°
300ppb | 93.07* 92.06° 88.71% 87.43° 84.84% 83.76° 83.58° 81.98° 78.66°
450 ppb 94.41° 88.58° 90.23° 84.84° 87.54° 84.60° 85.92° 82.76° 80.93°
600 ppb 90.88" 88.80° 86.21" 85.43° 83.30™ 83.84° 82.63° 82.71° 82.24°

(Trong cling mdt cdt, cac két qua cé cling it nhat mot chir ci thi khong khac nhau c6 nghia ¢ mic p < 0,05).
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4. Anh huéng ciia 1 - MCP dén cudng dj hd
hap cia qua chuéi

Sau khi thu hoach, cic qua trinh séng cua
qua chudi nhu ho hap (hap thy O,. thai ra CO,,
hoi nudc va nhiét vao mdi truong chung quanh)
v qud trinh trao d6i chit van tiép tuc dién ra.
Cuong d6 ho hap phu thudc vao nhiét do bao
quan, do gia cia san phim, phuong phap xir ly
va gidng. Biét dugc cuong d6 ho hap cua qua,

dac biét 1a cdc loai qua c6 ho hap dot bién nhu
qua chudi, c6 y nghia quan trong trong viéc xéc
dinh d6 chin cta ching. Cuong d6 ho hap con
giiip cho viée 14p ké hoach va bd tri kho va
phuong tién bao quan. Ching han, cong suét ciia
thiét bi lanh c6é thé duoc tinh todn va x4c dinh
dua trén nhiét lugng do qua san sinh ra trong
qud trinh ho hap.

Bang 4. Anh huwomg ciia 1 - MCP dén cieong d ho hap ciia qud chuéi (ml CO,kg ' h”)

1-MCP Ngay 4 Ngay 5 Ngay 6 Ngay 7 Ngay 8 Ngay 9 Ngay 10 Ngay 11 Ngay 12
b/C 34.35° 48.26% 20.56% 35.90° 27.68%

150ppb 33.50° 16.50° 37.94% 39.16° 21.887 37.89% 51.517 45.45% 59.56%

300ppb 38.89° 42,917 36.23% 17.21° 26.85° 46.77% 43.26° 53.19% 62.57°

450ppb 34.77% 7.77% 20.18% 15.47° 23.91% 52.57% 39.82° 47.53% 48.,10°

600ppb 38.63°% 28.77% 44.95% 20.74% 20.79% 43,73% 48,04° 52.10% 69.09°

(Trong cling mét cot, céc két qua c6 cling it nhat mot chir ci thi khéng khéc nhau c6 nghia ¢ mirc p < 0,05).

S6 lidu & bang 4 cho thy trong 7 ngay dau
sau khi xur 1y cuong do hd hap caa qua chudi bién
thién khoéng theo quy luat nhét dinh v cé xu
huéng giam dén 21 - 28 ml COkg'h' & ngay thir
8. Tir ngdy thtr 9 dén ngay thtr 12 thi cudng d6 hod
hap bét dau on dinh va ¢6 xu hudng ting va dat
60 - 69 ml CO, kg'h™" & ngay thir 12. Tuy nhién,
khong c6 su khdc nhau cé nghia & muc p < 0,05
vé cuong do6 ho hap giita cic cong thirc xir ly
khdc nhau. Diéu nay c6 nghia 1a 1 - MCP & nong
d6 tir 150 - 600 ppb khong anh huong dén cuong
d6 ho hip cua qué chudi.

5. Xéc dinh thanh phin chit thom trong méi
truong bio quan chudi va hiéu qua cia 1 - MCP
dén cwong dd san sinh chit thom cia qua
chudi trong qua trinh bao quan

Céc nghién ctru vé cdc chit thom ¢4 trong thit
quéa chudi & cdc do chin khdc nhau cho thiy céc
ester dé bay hoi, ruou, acid va carbonyls 1 4
nhém chat thom chu yéu tao nén mui vi dac trung
clia qua chudi. Ngoai ra, cic chat amin va phenol
ciing g6p phan ding k&. Trong pham vi nghién
clru ndy, ching toi da tién hanh xdc dinh thanh
phan chat thom do qua chudi giai phéng vao médi

truong bao quan cling nhu x4c dinh anh hudng cua
1 - MCP dén cudng do san sinh cdc chét thom
nay. Dé thuc hién muc tiéu nay, cic mau khi trong
mdi trudong bao quan chudi duoc phan tich trén hé
thong sic ky khéi phd (GC - MS) theo phuong
phép nhu da d¢ cap o phan “Phuong phdp nghién
ctru” trén day. Két qua cho thiy c6 37 chit thom
trong mdi truong bao quan chudi duge nhan biét
va xdc dinh. Trong d6 6 chat ¢ dién tich peak
chiém gan 70% tbng dién tich peak ciia ca 37 chat
thom duoc x4c dinh. Sdu chat thom nay 13 Diethyl
Acetal (CAS#105 - 57 - 7), 3 - Pentanone
(CAS#96 - 22 - 0), Methyl 3 - methylbutanoate
(CAS#556 - 24 - 1), Hexanal (CAS#66 - 25 - 1),
Ethyl valerate (CAS#539 - 82 - 2) va 2 - Heptanol
(CAS#543-49 -7).

Két qua ciing cho thiy, ngoai trir Diethyl acetal
thi cuong do sinh chét thom cua chubi déu tang rat
nhanh cho dén ngy tht 5, sau d6 ciing giam rét
nhanh cho dén ngay thi 6 va cudi ciing hdu nhu
khong thay d6i trong sudt thoi gian con lai. Tuy
nhién, khong cé sy khdc nhau cé nghia gitta cic
cong thirc xir Iy & mitc p < 0,05. Két qua phan tich
chi tiét ddi véi Methyl 3 - methylbutanoate duoc d&
cap o db thi dudi day.
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Methyl 3 - methylebuatanoate (con cé tén
khéc 12 Methyl isovalerate) 1a mot chat thom c¢6
cong thire phan tir CgH,,0, va ¢6 s6 ding ky héa
chat 12 CAS#556 - 24 - 1. Pay la chat pho bién
duoc dung dé san xudt cdc chat mui nhan tao. Do
thi cho thiy. cuong d¢ san sinh Methyl 3 -
methylbutanoate cua chudi tang rd rét, dac biét la
céc & cong thie duge xir 1y 1 - MCP véi nong do
300 ppb, dén 2,900 - 11,600 k.counts kg'min™ &
ngdy thir 5, sau d6 giam nhanh chéng xudng
1,300 - 2,500 k.counts kg'min™ va hau nhu giit
nguyén & mirc niy trong sudt thoi gian con lai.

IV. KET LUAN

(1) 1 - MCP c6 anh hudng rd rét trong viéc han
ché sy nau héa vo quéa (hién tugng trimg cudc).
Trong d6, xir 1y 1 - MCP & ndng d6 300, 450 va
600 ppb kha nang lam cham qua trinh niu héa vo
qua dén 6 ngay so vé6i cong thie ddi ching.

(2) 1 - MCP c6 kha nang duy tri d6 chic ciia
thit qua chudi. Tai ngdy tht 8, do chic cua thit
qua d6i chimg va cua qua duge xir 1y 1 - MCP
v6i nong do 150, 300, 450 va 600 ppb lan lugt 1a
133.68, 258.32, 356.45, 388.39 va 373.41 gf. O
ngay thtr 12, d6 chic cia cdc qua duge xt Iy &
150, 300, 450 va 600 ppb lan lugt 1a 186.01,
281.54,300.47 va 246.51 gf.

(3) 1 - MCP c6 kha ning duy tri miu sic cta
vo qua chudi. Tuy nhién, khong c6 su khéc biét ¢6
nghia ¢ mirc p < 0,05 vé mau sic giita cong thirc
dbi chimg va céc cong thire ¢6 xir 1y 1 - MCP.
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(4) 1 - MCP khong anh hudng dén cuong do
ho hép (cuong d6 san sinh CO,). Két qua cho
thiy, trong tat cac cdc cong thirc cuong d6 ho hap
clia qua chudi giam trong 8 ngay dau sau khi xir
ly 1 - MCP dén mirc 21 - 28 ml CO, kg'h™, sau
d6 tang dan va dat 48 - 69 ml CO, kg'h™' & ngay
tha 12.

(5) C6 37 chit thom trong mdi trudng bao
quan chudi duoc xdc dinh, trong d6 c¢6 6 chét
chi yéu 1a Diethyl acetal, 3 - Pentanone,
Methyl 3 - methylbutanoate, Hexanal, Ethyl
valerate va 2 - Heptanol. Két qua cho thdy mic
dil c6 su khéc biét s6 hoc vé cuong dé san sinh
chit thom cua qua duoc xu 1y 1 - MCP & céc
nong do khic nhau.

LOI CAM ON

Chiing toi chan thanh cam on: 1) B6 Nong
nghiép va PTNT vi si hé tro vé tai chinh dé thuc
hién nghién cuu; 2) Khoa Ky thudt sinh hoc va
Thyc phcfm (Truong Pai hoc Missouri -
Columbia, Hoa Ky) vé sir hé tro nguyén vdt liéu,
trang thiét bj nghién cieu va ky thudr; 3) Cong ty
Rohm & Haas (Hang AgroFresh, Hoa Ky) vi sy
hé tro vit chat (1 - MCP ¢ dang SmartFresh
systems); Tién si. Deirdre Holcroft (Rohm &
Haas Company, Hoa Ky) va 6ng Harold Huff
(Food Engineering Laboratory - University of
Missouri - Columbia, Hoa Ky) vi sy ho tro vt
chat, te van va k thudt.
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