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ANH HUONG CUA 1-METHYLCYCLOPROPENE
(1-MCP) BEN QUA TRINH CHIN CUA QUA CHUOI

Chu Doin Thanh!, Ingolf Gruen?, Lakdas Fernando?

TOM TAT

Mue tiéu eta nghién eiru nay 1a dé xéc dinh anh huémg ctia 1-Methyleyelopropene (1-MCP) = mit chat béo
quan mai duoc nghién et va phat trién boi Cong ty Room & Haas (thude Hang AgroFresh, Hoa Ky) - dén
qua trinh chin sau thu hoach etia qua chuai tiéu. De thye hién noi dung nay ching toi da sir dung nguyén
lieu 1a chuoi tiéu & do chin 3-4 (voi hon d dién tich vo qua da chuyén sang mau vang). Chudi duge xir ly 1-
MCP & cac nong do tir 150 dén 600 ppb voi budce nhay la 150 ppb (c6 nghia 1a 150, 300, 450 va 600 ppb) &
nhiét do 17-18°C trong thoi gian 12 gir trong phong kin. Qua déi chimg la qua qua co cing dé chin nhung
khong xtr Iy 1-MCP. Chuai sau khi xtr ly 1-MCP va chudi déi ching duge bao quan trong phong mat o nhiét
do 20-21°C. Viéc lay mau phén tich cac thanh phdn hoa ly va sinh Iy duoc tién hanh hang ngay. Két qua
nghién ciu cho thay 1-MCP c6 anh hudéng ro rét dén viée lam cham qua trinh chin ctia qua chudi sau thu
hoach. Ngoai ra, 1-MCP-ctng c6 tac dung ro rét dén viée lam giam hi¢én tuong nau héa vo qua chudi (hay
con goi 1a hién tuong “trimg cuéc”) va duy tri do chic cta thit qua tao diéu kién thuéan loi trong viée van
chuyén va tiéu thu. Trong cic cong thie xtt ly thi 1-MCP & néng do tir 300450 ppb la c6 trién vong nhat.
Ngodi ra, cac chit thom do chuéi sinh ra va khuéch tan vao méi truomg chung quanh ciing buée dau duoc

nghién ciu va danh gia.

Ti khéa: Smartfresh Systems, I-MCP, chit thom, SPME,GC-MS, cuong do ho hap.

1. BAT VAN DE

Qua trinh chin ctia qua chuéi duwoce kich hoat do
tiép xtic voi ethylene. Pay la mot qua trinh khong
thuan nghich, mét khi n6 da bat dau thi khong thé
dimg duoc nira. Nhiét do thap va ham luong CO, cao
trong moi truomg bao quan chi cé thé lam cham cha
khong thé lam ngtmg hodn toan qua trinh nay. Ngoai
ra, néu bio quin trong mai trudomg co nong do CO,
qua cao va O, qua thip trong thoi gian dai sé din dén
ho hap yém khi tao thanh ¢dn (ethanol) lam hu hong
san pham.

Tac dung ram chin ctia ethylene chi duoc kich
hoat khi tiép xic voi té bao ciua qua. 1-
Methyleyclopropene (1-MCP) ¢6 thé ngin can khong
cho ethylene tiép xuc voi cac té bao qua va do d6 han
ché duoe tac dung lam chin cta ethylene, qua trinh
chin clia qua vi thé duge kéo dai dang ké. Str dung 1-
MCP trong bao quan rau qua twoi dugc coi la mot dot
pha trong cong nghé sau thu hoach. 1-MCP dugc
nghién ctru va phat trién boi Cong ty Rohm & Haas
(AgroFresh Inc., Hoa Ky) véi tén thuong mai la
SmartFresh™ vi Cong ty VanKor Technologies voi
tén thuong mai la LupoFresh™.

Vién nghién ciru Rau qua.
* Khoa K¢ thudt Sinh hoc va Thue pham, Dai hoc Missouri
- Columbia, Missouri, Hoa K¥.

194

Hiéu qua cia 1-MCP doi vai mot s6 rau qua tuoi
da buoe dau duoc kiéem chimg trong thuc té bao
quan & qui mé thuwong mai. 1-MCP ¢6 nhiéu wru diém
néi troi so voi cac chat bao quan truyén thong khac
khong nhimg trong viéc kéo dai thoi han bao quan,
duy tri chit luong ma con vé vin dé bao v¢ moi
trwomg va vé sinh an toan thye pham. 1-MCP da duoc
cap phép sir dung cho nong san & 26 nuoc trén thé
giol, trong do c6 Hoa Ky, cac nude EU, Australia,
Canada, UK, Israel v.v...

Cac chat Cyclopropene duoc biét dén nhu la cac
chat chong lai hoat tinh caa ethylene trong thuc vat
(Sisler et al, 2006). 1-MCP, mot dan xuat cua
Cyclopropene ¢6 tac dung tc ché hoat tinh cua
ethylene trong thoi gian dai, dén nay da duoc phat
trién va thuong mai hoa. Trong nhiéu truong hop, 1-
MCP phat huy tac dung tham chi ¢ ndng d¢ rit thap
(0.5ppb). Chuéi, ca chua, hoa cim chudmg sau khi dé
trong moi truong 1-MCP nong d6 0.5 ppb trong thoi
gian 24h c6 khd nang chéng lai hoat tinh cia
ethylene trong vong 12 ngay & nhiét do 23°C. Sau
khoadng thoi gian nay, tac dung ctia ethylene sé duoc
kkoi phuce va qua trinh chin lai tiép tuc dién ra binh
thuomg. Mot dan xuat khéc ctua Cyclopropene la 1-
Decyclopropene ¢6 kha nang vo hoat ethylene dén
36 ngay tham chi & néng dé rit thap (Sisler et al.,
2003). Cac hoa chat ké trén déu la chat khi dé bay
hoi vi vay phai duoce sir dung trong moi triromg kin.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 3/2010
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1-MCP ngan can ethylene tiép xuc voi voi co
quan thu cam ethylene (ethylene receptor) trong té
bao thue vat vi vay nén e ché hoat tinh cta ethylene
(Sisler and Serek, 1997). 1-MCP e ché hoat tinh
ciia ethvlene trong nhiéu nong san nhir qua man
(Abdi et al., 1998), dau tav (Ku et al., 1999), rau xuip
lor (Ku and Wills, 1999), cam (Porat et al., 1999), qua
tao (Fan et al.,, 1999), qua bo (Feng et al., 2000), ca
rot va xa lach (Fan and Matheis, 2000) va qua chudi
(Harris et al., 2000). Cac két qua nghién ciru con cho
thay I-MCP chi ¢6 hieu qua lam cham chin mot cach
ro rét & do chin nhat dinh. Qua cang chin thi hiéu
qua ciia I-MCP cang giam.

Chj:t"ii la mot loai qua nhiét doi co6 ho hap dot
bién vi vay thoi han bao quan cia chung phu thuoe
rat nhiéu vao sir xudt hién cua ethylene trong moi
triromg bao quan. Ngoai ra, do chin cia qua chudi co
thé duoce xac dinh thong qua cac chi tieu vat ly, hoa
hoce va cac chi tiéu sinh Iy ctia chiing nhrr mau séc,
do chic, ham luong duomg, a-xit, cudmg 46 ho hap, so
lrong va ham luomg cae chat thom v.v... Vi vay anh
huong cia 1-MCP co thé duoe danh gia mot cach
gian tiép thong qua cac chi tiéu nay.

Il. NGUYEN VAT LIEU VA PHUDNG PHAP NGHIEN CUU

Chuoi tiéu (Musa cavendish) & dé chin 3 (ke la
khi vo qua c6 mau nira xanh ntra vang). Pay la chuéi
da duoc xir Iy rim chin biang ethylene dé chuin bi
cho tiéu thu.

SmartEFresh systems, ¢ dang vién nén va dung
dich kich hoat Smart, sé tao thanh 1-MCP ¢ thé khi.
SmartFresh system duwge cung cip boi Céng ty Rohm
& Haas (thudc AgroFresh Inc.), cic hoéa chit phan
tich, khi chuan va cac vat tir khac.

Cac thiét bi phan tich: Sac ky khi (Varian 50-GC)
co dau do TCD dé xac dinh cuong do ho hip (CO.);
Sic ky khai phd (GC-MS, Varian Star 3400) vai dau
do FID dé xac dinh chéat thom; thiét bi do mau
(Minolta CR-200) va bang mau chuan cho chuéi (cta
hing Dole) dé xac dinh mau sac; Thiét bi do do6 chac
(TA-HDi) véi dau do co duomg kinh 6.3mm, don vi do
la gam lue (gf); Chiét quang ké dé xac dinh ham
luong chét kho hoa tan tong sé v.v...

Cac thiét bi do va hmu trir dir licu tuw dong
(Dataloggers): Dickson temperature and humidity
dataloggers dé theo doi nhiét do va do am trong moi
truomg hao quan.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 3/2010

Chuéi tieu & do chin 3 duoc xit ly 1-MCP véi 5
nong do khac nhau (Doi chimg, 150, 300, 450 va 600
ppb) theo qui trinh huéng dan cia nha cung cap 1-
MCP - ¢ong ty Rohm & Haas (AgroFresh Inc).

Chuéi sau khi xtt Iy 1-MCP duoce bao quan trong
phong mat & nhiét do 20-21°C. Thi nghiem dwoc bo
tri theo khéi ngiu nhién hoan toan (CRBD) vaéi 3 lan
nhic. Viéc lay miu phan tich duoc tién hanh hang
ngay dira trén cac huéng dan co san cting nhu mot s6
phuoeng phap tir nghién ctu va phat trién.

Cac chi tieu vé mau séc, chit kho hoa tan tong
$6 (TSS) va ham luong axit duoc phan tich dira trén
“Hudémg dan vé chi tieu va phuong phap theo doi
chuéi sau thu hoach” ctia Trung tam phat trién chuoi
quéc té (INIBAP).

Cuémg dé hé hap va ciac chit thom duoc phén
tich dua vao phuong phap “Heé théng kin”, theo do
chuoi duoc dé trong buong kin trong mot thoi gian
nhét dinh, CO, va cac chit thom tich tu trong budng
nay sé dugce phan tich sau khoang thot gian 2-3 gio
ké tir khi day kin nap buéng.

Nong do CO, duoc phan tich bang sic ky khi
(Varian 450-GC), theo d6 khi tir binh hé hap duwoc lay
ra bang syringe (loai kin khi chuyeén dung), cho vao
lo thity tinh dung tich 2 ml c6 nép cao su. Cai dat dé
sic ky dé lay 90 pl tir méi lo 2 ml néi trén va bom vao
sac ky cho phan tich CO.. Sic ky khi duoc trang bi
diu do TCD va ¢ot Supelco Carboxen 1010 (30m x
0.53mm) va khay ldy miu tur déng. Sit dung khi mang
la Helium (He) vdi luu lwong 3ml/phut. Nhiét do
budng sic ky dat & 35°C trong vong 8.5 phut sau do
ning lén 250°C vai toc do 24°C/phiat va duy tri &
nhiét do nay trong thoi gian 20 phat. Nhiét do dau
bom mau va diu do duoe dat twong tmg & 200 va
235'C. Thoi gian can thiét cho phan tich 1 mau la
37.46 phut.

Viéc phan tich cac chit thom duroe tién hanh sir
dung vi chiét pha ran (Solid Phase Micro-Extraction
— SPME) va sic ky khi (GC) véi dau do FID va khoi
phé (Mass spectrometry). Sic ky khi str dung cot
capillary DB-Waxetr (30m x 0.25mm x 0.25 pm) ctia
hang Agilent J&B. Khi tir binh hé hap duoc bom vao
lo thiy tinh ¢6 dung tich 10ml ¢6 niap cao su kin.
Chat thom trong lo nay duoc chiét xuat trong thoi
gian 30 phut theo phuwong phap Vi chiét pha rin
(SPME) st dung bo hap thu c6 phi 1 lop
Polydimethylsiloxane (PDMS) ¢é do day 100pm cuia
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hang Supelco. Ché dé nap mau ty dong duoce thue
hién béi Varian 8200 Autosampler & ché do SPME.
Cac chat thom tir bo phan hap thu sé duge khuéch
tan vao cot sac ky khi & nhiét dé 250°C trong thoi
gian 5 phut. Nhiét do buéng GC-MS ban diu duoc
duy tri & 50°C trong thoi gian 5 phat, sau d6 nang lén
2000C voi toe do 5°C/phut  va giee & nhiét do nay
(200°C) trong thoi gian 5 phat. Thoi gian dé két thie
phan tich mot mau nhw vay la 40 phut. Khi mang
duoc str dung 1a Helium (He) voi hm luong la 1
ml/phut vai tv 1é phan chia la 100/1. Nhiét do ctia bo
phin tiép mau va cta dau do duwoc duy tri & 250°C.
Chat thom duoc xac dinh théng qua so sanh chi s6
luu (Retention index) thuc té cua chung voi cac chi
lru  fieu chuin (tham khao tai www.
flavornet.com). Chi s6 luu cia tirng chat thom duoc
tinh dua trén thoi gian luu (Retention time) thue té
ctia ching va cta 14 hydrocarbon tiéu chuan (tir C7
dén C20) trong Hexane duwoc phén tich & cung mat
hé théng GC-MS véi ciing mot diéu kién (phuwong
phap) nhur mo ta cia Kovats (1958). Viée xac dinh

0

dinh luong cuomg do san sinh chit thom cia chuoi
duoe dua trén 6 lieu cua sac ky do (Chromatogram)
va duoc bicu thi bang don vi k.counts/kg/phut.

S6 lieu thi nghiem diroe xir ly bing chuong trinh
[RRISTAT 5.0 for Windows.

Iil. KET QUA VA mhu LUAN

1. Anh huéng ciia 1-MCP dén su nau hoa v qué
chudi (hién tuong trimg cudc)

Két qua thi nghiém cho thiay 1-MCP ¢6 hiéu qua
ro rét trong viée giam hién tuomg trning cuoc trén vo
qua (Bang 1). Qua déi chung bi trimg cude hoan
toan chi sau 6 ngay ké tir khi bat dau bao quan, trong
khi qua & cac cong thire duwoe xir ly — sau it nhat 8
ngay. Trong cac cong thue xit ly thi qua duoc xirly 1-
MCP & nong do 300, 450 va 600 ppb ¢6 kha nang lam
cham qua trinh xudt hién trimg cuoc trén vo qua dén
12 ngay. O ngay thur 12 ty 1& xuat hién trimg cude cua
qua duoc xir Iy 1-MCP & 300, 450 va 600 ppb tuong
ung 1a 92.78, 95.04 va 88.66%.

Bing 1. Anh huéng ciia 1-MCP dén ty 1¢ trimg cuéc ciia vo qua (%)

IMCP | Ng.4 | Ng.5 | Ng.6 | Ng7 | Ng8 | Ng9 | Ng10 [ Ng.11 | Ng.12
PC 5595' | 92,15' | 10000 | 10000° | 10000 - | - : :
150ppb | 303" | 43,09" | 8593" | 9522' | 99,66 | 100,00 | 100,00" | 10000" | 100,00°
300 ppb 98 | 3922"| 7152%| 7777"| 8142°| 8753 | O135'| 9278 | 9278
150ppb | 000" | 17.50°| 6493° | 7531" | 80,82 | 8651'| 9004' | 9504* | 9504° |
600pr | 382" | 2297 | 5398 | 6563 | 7318 | 8220°| 8601'| 88,66 | 8866°

(Trong cing mot cot, cic két qua co cung it nhat mot char cii thi khong khic nhau cé nghia o me p<0.05)
g & Mo CL q £

Ng. - Ngay (Ng.4 - ngdy thir 4, Ng.5 - ngdy thurdv.v...).
2. Anh huémg ciia 1-MCP dén do chéc ctia thit qua
Két qua thi nghiém cho thay 1-MCP c6 tac dung

duy tri do chic cta thit qua. Qua dwoc xur ly 1-MCP

chic hon ro rét so voi qua doi chimg (Bang 2). Qua
d6i chimg va qua duoc xit ly 1-MCP & néng do thap

(150 ppb) ¢6 do chac giam rat nhanh trong qua trinh

b#o quén, trong khi dé qua duoc xirly 1-MCP & nong

do cao hon (300, 450 va 600 ppb) ¢d xu huéng giam

cham hon. Po chic cua qua trong 5 ngay dau hiu

nhu khong thay déi sau do ting lén cho dén ngay thi
8 va sau do giam dan. Két qua cho thay 1-MCP &
nong do 300, 450 va 600 ppb ¢o tac dung ro rét trong
viee duy tri do chac cta qui chudi. Cu thé, & ngay
thir 8 do chic ctia qua duoge xir ly 1-MCP & néng do
150, 300, 450 va 600 ppb tuong tmg 1a 133.68, 258.32,
356.45 va 373.41 gf. O ngay thi 12, do chic cda qua
duoc xtt ly 1-MCP & noéng dé 300, 450 va 600 ppb lan
luot 1a 186.01, 281.54, 300.47 va 246.51 gf.

Bing 2. Anh huéng ciia 1-MCP dén d¢ chic ciia thit qua (gf)

1-MCP Ng.d | Ng5 | Ng6 | Ng.7 | Ne.8 | Ng.9 | Ng.10 | Ng.11 [ Ng.12
bC 248,66° | 249,62 | 210,16" | 19525" | 136,68"

150ppb | 274,34" | 250,82° | 272.83" | 286,327 | 25832% | 233,14° | 25727 | 21498 | 18601° |

300ppb | 300,05' | 204,05° | 308,13 | 377,54" | 35645" | 334,93" | 33541 | 269,87" | 281,54"

450ppb | 300,80" | 278,26" | 31807 | 34697' | 38839 | 202,87 | 386,43" | 267,19" | 30047

600ppb | 28821 | 287.04* | 27590" | 34085' | 37341 | 341,21' | 30686 | 25590" | 246.51°

(Trong cling mot cot, cdc két qua c6 cing it nhat mot chir cai thi khong khic nhau cé nghia ¢ mure p<0.05)
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Mausac (chisd H - Hue angle)

3. Anh huémg ctia 1-MCP dén su thay ddi mau
sic ciia qua

Mau sic cua vo qua duoc phan tich theo 2
phuong phap. Phuong phap thi nhat dua trén so
sanh mau cda qua véi bang mau chudn ctia chudi,
bang mau chudn nay c6 6 bac tir 2 dén 7, bac cang
cao thi qua cang chin. Phwong phap thit 2 dua vao
thiét bi do mau (color meter), theo dé mau sac duoc
thé hi¢én bang 3 toa do (L,a,b hoic L,C,H) trong banh
xe mau (Color wheel). Khi sir dung hé toa do LCH

==L kg

i ‘ i . i ' T I 5 . & I o I 1 . 12
ThM.gian (ngay)
Dé thi 1. Anh huémg ctia 1-MCP dén goe mau (1)
ctia vo qua chudi

(do sang, do bao hoa mau va goc mau), khi LCH
giam thi vé qua sé trérnén toi hon va nhat hon.

S6 lieu thi nghiém cho thay trong qua trinh bao
quan ca L, C va Il déu c6 xu huomg giam dan, ¢6
nghia 1a vo qua ¢6 xu hudng téi va nhat hon. Tuy
nhién, khong co su khac nhau c6 nghia vé mau sac
gitra cac cong thire & mire p<0.05. Dién bién thay doi
ctia gia tri H (goc mau - hue angle) duoc thé hién &
do thi 1.

4. Anh hudmg ctia 1-MCP dén cuong dé ho hip
ctia qua chudi

Sau khi thu hoach, cac qua trinh séng cta qua
chudi nhu ho hip (hip thu O, thii ra CO,, hoi nude
va nhiét vao moi truomg chung quanh) va qua trinh
trao doi chat van tiép tuc dién ra. Cuong do ho hap
phu thudc vao nhiét dé bao quan, do gia cua sin
pham, phuong phap xtr Iy va giong. Biét duoc cuong
d6 ho hap ctia qua, dic biét la cac loai qua c6 ho hip
dot bién nhu qua chudi, c.ﬁ'jr nghia quan trong trong
viée xac dinh do chin cta ching. Cuomg do ho hip
con gitp cho viée lap ké hoach va bé tri kho va
phuong tién bao quan. Ching han, céng suat clua
thiét bi lanh co thé duoc tinh toan va xac dinh dua
trén nhiét lwong do qua san sinh ra trong qua trinh
hé hap.

Bang 3. Anh hudng ctia 1-MCP dén cuong do ho hip ctia qua chudi (ml CO,kg'h?)

1-MCP Ng.4 | Ng. 5 | Ng.6 Ng.7 Ng. 8 Ng.9 | Ng.10 | Ng. 11 | Ng. 12
bC 3435 | 4826' | 2056 | 3590 | 27,68 | - -

150ppb | 3350 | 1650 | 37.4 | 3916 | 21,88 | 37.89° | 515" | 4545 | 59,56"
300ppb | 3889 | 4291 | 3623 | 1720 | 2685 | 4677 | 4326'| 53,00"| 62,57
150ppb | 3477 | 707 | 2018 | 1547 | o230r | sase| 3982 | 475 | 480
600ppb | 3863 | 2877 | 4495 | 2074'| 2079 | 4373 | 4804 | 5210° | 69,09°

(Trong ctng mot cot, cic két quad 6 cung it nhat niot chir cai thi khong khidc nhau c6 nghia ¢ nuke p<0.05)

So lieu o bang 3 cho thay trong 7 ngay diu sau
khi xtr Iv cuomg do ho hap ctia qua chudi bién thién
khong theo qui luat nhat dinh va ¢é xu huong giam
dén 21-28 ml CO.kg'h! & ngay thu 8. Tir ngay tha 9
dén ngay thir 12 thi cudéng do ho hip bat diu 6n dinh
va ¢6 xu huéng tang va dat 60-69 ml CO, kg'h' &
ngay thir 12. Tuy nhién, khong ¢o6 sur khac nhau c6
nghia & muc p<0.05 vé cuong do hé hip gitra cac
cong thire xtr Iy khac nhau. Piéu nay c6 nghia la 1-
MCP & nong do tir 150-600 ppb khong anh hudmg
dén cuomg d6 ho hip cia qua chudi.

5. Xac dinh thanh phin chat thom trong méi
truomg bdo quan chudi va hi¢u qua cia 1-MCP dén

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 3/2010

cuomg do san sinh chédt thom ciia qua chudi trong
qua trinh bao quan

Cac nghién ciu vé cac chat thom co trong thit
qua chuéi & cac do chin khac nhau cho thiy céac ester
dé bay hoi, ruou, a-xit va carbonyls la 4 nhom chat
thom chi yéu tao nén mui vi dac trung clia qua
chudi. Ngoai ra, cac chit amins va phenols cung gop
phin dang ké. Trong pham vi nghién ctru nay, ching
toi da tién hanh xac dinh thanh phin chat thom do
qua chuoi giai phong vao moi truong bao quan cing
nhir xac dinh anh hudéng ctia 1-MCP dén cuong do
san sinh cac chit thom nay. Pé thue hién muc tiéu
ndy, cac mau khi trong moi truomg bdo quan chudi
duoc phan tich trén hé thong sic ky khdi pho (GC-
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Mathyl 3-methylbutancate (K.countsikg/min)

MS) theo phuong phap nhu da dé ciap & phan
“Phuong phap nghién ctu” trén day. Két qua cho
thay ¢6 37 chat thom trong méi truomg bao quan
chuéi duoc nhan biét va xac dinh. Trong do 6 chit c6
dién tich peak chiém gan 70% tong dién tich peak cta
ca 37 chat thom duoc xac dinh. Sau chat thom nay la

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 cung cho thay, ngoai trir Diethyl acetal
thi cuong dé sinh chat thom ctia chudi déu tang rat
nhanh cho dén ngay thur 5, sau dé ciing gidm rat
nhanh cho dén ngay thir 6 va cudi cling hiu nhu
khong thay *ddi trong suét thoi gian con lai. Tuy
nhién, khong c6 su khac nhau cé nghia gita cac
cong thire xir Iy & muc p<0.05. Két qua phén tich chi
tiét doi voi Methyl 3-methylbutanoate duoc de cap &
do thi 2 dudi day.

12000 - :
b ——Edi chung
' - 150 b
10000 +—— Lo st st st bbb . b
#- 450 ppb
BOO0) gemmsemimmreen L e i - RO ;ph
6000 S, -

000 i ]

0
4 5 § 8 9 R T
Thii gian (ngay)
P4 thij 2. Anh huéng ctia 1-MCP dén cuong dd
sin sinh Methyl 3-methylbutanoate

Methyl 3-methylebuatanoate (c6 tén khéac la
Methyl isovalerate) 1a mét chét thom c6 cong thirc
phian tt CHuO, va c6 s6 dang ky hoa chit la
CAS#556-24-1. Pay 1a chit phé bién duoc diing dé€ san
xuit cac chit mii nhan tao. Pé thi 2 cho thiy cudng
d6 san sinh Methyl 3-methylbutanoate ctia chudi ting
ro rét, dac biét 1a cac & cong thue duoc xit Iy 1-MCP
véi nong do 300 ppb, dén 2,900-11,600 k.counts kg
'min’ & ngay thir 5, sau dé giam nhanh chéng xuong
1,300-2,500 k.counts kg’min” va hiau nhu gitr nguyén ¢
mirc nay trong sudt thoi gian con lai.
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IV. KET LUAN

- 1-MCP ¢6 anh hudng ro rét trong viéc han ché
su niu héa vo qua (hién tuong trimg cudc). Trong
d6, xtr Iy 1-MCP & néng d6 300, 450 va 600 ppb kha
nang lam cham qua trinh nau hoéa vo qua dén 6 ngay
so voi cong thire doi chimg.

- 1-MCP ¢6 kha nang duy tri dé chéic cua thit qua
chudi. Tai ngay thur 8, 46 chéc cua thit qua déi ching
va ctia qua duoe xir Iy 1-MCP vai nong do 150, 300,
450 va 600 ppb lan lwot la 133.68, 258.32, 356.45,
388.39 va 373.41 gi. O ngay thu 12, do chac cta cac
qua duoc xir ly & 150, 300, 450 va 600 ppb lan luot la
186.01, 281.54, 300.47 va 246.51 gf.

- 1-MCP ¢6 kha nang duy tri mau sac cua vo qua
chuéi. Tuy nhién, khong c6 su khac biét c6 nghia &
muc p<0.05 vé mau sac gitra cong thire doi chimg va
cac cong thie co xur ly 1-MCP.

- 1-MCP khéng anh huong dén cuong do ho hap
(cudong do san sinh CO,). Két qua cho thay, trong tit
cic cac cong thire cuong dé ho hap cua qua chuoi
gidm trong 8 ngay dau sau khi xtt ly 1-MCP dén muce
21-28 ml CO, kg'h', sau do6 ting din va dat 48-69 ml
CO, kg'h! & ngay thir 12.

- Co 37 chat thom trong moéi truomg bao quan
chudi duoe xac dinh, trong do co 6 chat chu véu la
Diethyl 3-Pentanone, Methyl 3-
methylbutanoate, Hexanal, Ethyl va 2-
Heptanol. Két qua cho thdy mac di co su khac bict
s6 hoc vé cuong do san sinh chat thom cia qua duoc
xtt Iy 1-MCP & cac nong dd khac nhau nhung su khac
nhau nay 1a khéng coé nghia & muc p<0.05.

acetal,
valerate

LOI CAM ON

Chiing toi chdn thanh cam on: 1) Bo Nong nghiép
va PTNT vi sw hé tro vé tai chinh dé thue hién nghién
ciu; 2) Khoa Ky thudt sinh hoc va Thuc pham
(Truomg Pai hoc Missouri - Columbia, Hoa Ky) vé sw
hé tro nguyén vat liéu, trang thiét bi nghién ciew va ky
thudat; 3) Cong ty Rohm & Haas (Hang AgroFresh,
Hoa Ky) vi sw ho bro vat chat (I-MCP o dang
SmartFresh systems); Tién si. Deirdre Holcroft (Rohm
& Haas Company, Hoa Ky) va ong Harold Huff (Food
Engineering Laboratory -University of Missouri
Columbia, Hoa Ky) vi sw hd tro vat chat, tw van va ky
thudt.
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EFFECT OF METHYLCYCLOPROPENE (1-MCP) ON BANANA RIPENING

Chu Doan Thanh, Ingolf Gruen, Lakdas Fernando

Summary

To investigate the effects of I-methyleyclopropene (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 34 (from half green, half yellow to more yellow than green) were exposed to
I-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 pph) 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 ten days. Experiment resulls 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-vellow 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, aromatic volatiles produced by ripening banana fruits into surrounded environment

have also been investigated.

Keywords: SimartFresh Systems, I-MCP. aromatic volatiles, SPME, GC-MS, respiration rate
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