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TOM TAT

Anh huéng ctia cac yéu t6 moi trudng dén qué trinh 1én men gidm tir dich qua xoai dugc nghién ciru dé san xuat
gidm tir loai trai cdy nay. Trong qua trinh ndy, cac yéu té nhu chat kho hoa tan, ndng do ethanol, pH ban dau anh
huong dén ham luong axit acetic sinh ra theo thoi gian 1én men da dugc khao sat. Sir dung ching vi khuan
Acetobacter aceti dé 1én men dung dich xoai trong cadc moi truong dugc cb dinh vdi cac gia tri d6 Brix, Ethanol,
pH khac nhau. Muc dich cta cong trinh nay la tim dugc moéi trudng 1én men thich hgp, hoan thién quy trinh san
xuit gidm xoai. K&t qua nghién ctru cho thiy ham lugng chat kho hoa tan twong tng do Brix bing 6-7, ndng do
ethanol 13 4% cho ham lugng axit acetic sinh ra cao nhét trong qua trinh 1én men. Gia tri pH thich hop cho qua
trinh 1én men gidm xoai dugc xac dinh 1a pH bang 5 1a tot nhat. Dudi diéu kién 1én men do, ham lugng axit
acetic tao ra dat duoc cao nht sau 7 ngay lén men.

Twr khoad: Giam, 1én men, xo04i.

MO PAU

Xoai dwoc trdng nhidu & nhitng viing cé nhiét dd trung binh tir 21+26°C nhw An D6, Mianma, chau Phi, Nam
M§... Cac nwéc & Nam chau A va Oxtraylia cé san lwong xoai hang ndm cao 1a Indénéxia, Malaixia, Philippin,
Thai Lan. So v&i thé giéi chau A chiém 80%, chau My chiém 13%, chau Phi chiém 7%; v&i tdng san lwgng
khoang 15 triéu tAn, mirc ting trwdng hang nam la 2% (Nguyé&n Thi Thu Hang, 2009).

O Viét Nam, xoai ciing 1a mot loai qua dac san duoc wa chudng, da dang vé chiing loai va dwoc trong tap trung &
Tién Giang, Pdng Thap, Can Tho, Khanh Hoa. Pay la loai tréai cay c6 gia tri kinh t& cao, khd néng xuét khau tbt.
Tuy nhién, viéc xuat khau qua twoi con gap nhiéu han ché vé céng nghé bao quan sau thu hoach. Do d6, dé da
dang héa san pham ciing nhw nang cao gia tri kinh t& ctia xoai, cac san pham ché bién tir nguyén liéu xoai ngay
cang dwoc quan tam nghién ctru. Gidm trai cay, trong d6 cé gidm san xuét tlr qua xoai 14 san pham 1&n men tl
chinh dich trai xoai twoi nén san phdm gitr dwgc cac chét dinh dudng va cé hwong thom tw nhién. Gidm xoai
dwoc lam qua nhidu céng doan nhw cong doan G, lang loc,... va tit c& cac cong doan duoc kiém soat chat ché
nén dam bao chét lwong va vé sinh an toan thuc pham. Tuy nhién, c6 nhidu yéu té anh hwéng I&n dén qua trinh
Ién men nén chét lvong va s6 lvong gidm san xudt thanh cong rat han ché. Vi vay, viéc nghién ctu &nh hudng
cla cac yéu tb moi trwdng dén qua trinh 1én men glam xoai nham tao diéu kién cho viéc st dung triét dé ngudn
nguyén liéu, tao ra san pham glam &n c6 ngudn gbe dich trai cay 1én men, gép phan han ché that thoat sau thu
hoach, nang cao gié tri st dung cla trai xoai cho ngudi néng dan la mot hwéng di can thiét.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu
Nguyén liéu str dung cho cac thi nghiém la dich qua xoai dwoc ép tr qua nhirng qua chin déu, tuoi, khong bi hw

hdng théi hay dap nat. Dich xoai dwgc chuan bi nhw sau: trai cay xoai dat yeu cau dwoc got v, xat miéng vaoi kich
thudc 3 - 5 cm, chan nwéc 4m 70°C trong 5 phut va cho vao may ép trai cay dé thu dich qua (Nguyén Thi Mai, 2016).

Chuing vi khuan 1&n men gidm: Chiing Acetobacter aceti (Vién Céng nghé sinh hoc, Dai hoc Hué). Dich gibng vi
khuan duwoc nudi cay ting sinh trong méi trwerng YPDG 16ng & 30°C dat ndng dd 105 té bao/mL. Néng dd vi
khuan duoc xac dinh bing phwong phap do mat dé quang & bwédc séng 600 nm (OD600) trén may Quang phd
U-2900 (Hitachi, Nhat Ban). Méi trweng nudi cay vi khuan: Méi treerng YPDG (5 g/L Yeast extract, 5 g/L Pepton,

5 g/L D- Glucose va 5 g/L Glycerol).

Phwong phap bd tri thi nghiém

Trong thi nghiém vé& anh hwéng ctia chat kho hoa tan ddi v&i qua trinh 1én men gidm, dé Brix cta dich qua duoc
didu chinh & cac gia tri 4, 5, 6 va 7. Dich ép dwoc thanh tring & nhiét do 85°C trong 2 - 3 phut réi d& ngudi vé
25 - 30°C & nhiét d6 phong. Dung dich dwoc bd sung ethanol (96%) véi ty & 4% (v/v) va dd pH dwoc diéu chinh dén
5,0 bang axit acetic 1,0 M. C4y giéng vi khudn Acetobacter aceti v6i ty 1& 1,5-2% (v/v) (Nguyén Thi Mai, 2016).
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Nghién ctru anh hwédng ham lweng ethanol bd sung trong qua trinh [&n men gidm. T két qua & thi nghiém 1, cb
dinh d6 Brix cia dich qua. Dich ép dwoc thanh tring & nhiét do 85°C trong 2 - 3 phut rdi d& ngudi vé 25 - 30°C &
nhiét d6 phong. Bé sung ethanol (96%) theo cac ty 1& 0%, 2%, 4%, 6%, 8% (v/v). Chinh d6 pH cla dung dich dén
5,0 bang axit acetic 1,0 M. CAy giéng vi khuan Acetobacter aceti v&i ty 1& 1,5 - 2% (VIV).

Nghién ctru &nh hwéng pH ban dau dbi véi qua trinh 18n men gidm. T két qua cla thi nghiém 1 va 2, ¢ dinh d6
Brix ctia dich qua. Dich ép dwoc thanh tring & nhiét dd 85°C trong 2-3 phut rdi d& ngudi vé& 25 - 30°C & nhiét do
phong. Bb sung ethanol (96%) véi ty 1& d& xac dinh & thi nghiém 2. Chinh pH & cac gia tri: 4,5, 5,0, 5,5, 6,0, 6,5,
7,0 bang axit acetic 1,0 M. C4y gidng vi khudn Acetobacter aceti v&i ty 1& 1,5 - 2% (vIv).

Phuong phap vi khuan dwoc thue hién béng cach ding pipet hit 15 - 20 mL dich giéng vi khudn cho vao 980 - 985 mL
dich ép xoai. Céc thi nghiém tién hanh 1&n men tinh & nhiét d6 32°C trong ti &m (Memmert, B&rc). Theo ddi ham
lwong axit acetic cta dich Ién men theo thoi gian, 1Ay mau phan tich 1 1an/ngay. Thé tich 1én men 1000 mL. C4c thi
nghiém dwoc I&p lai 3 1an.

Phwong phap phan tich

S dung thiét bi Bx ké& (Khtc xa k&, Nhat Ban) dé do ham lwgng dwéng trong dich qua Ién men.

S dung thiét bi do HI2210 pH Meter (Hoa Ky) dé xac dinh dé pH cta dich qua [&n men.

Xéac dinh ham lwong axit acetic bang phwong phap xac dinh ham lwong axit tdng sé theo phwong phap trung hoa.
Cbng thire tinh ham Iwgng axit acetic (TCVN 4589:1988)

V.k.V2.100
o) X= ————
(%) Vim

V: thé tich NaOH 0,1N mL; V1: thé tich dung dich hat d& chuan; V2: dung dich binh dinh mirc; k = 0,0060;
m: lwong mau (g).

Phwong phap théng ké xtr Iy sé liéu

S0 liéu thu thap dwoc x& Iy so bo trén phan mém Excel, sau d6 phan tich phuong sai trén phan mém Minitab
version 16.2. Sy sai khac gilra cac gia tri trung binh dworc tién hanh phan tich theo phuwong phap Tukey (HSD).
Hai gia tri trung binh dwoc cho la khac nhau khi P < 0,05.

KET QUA VA THAO LUAN

Két qua khao sat anh hwéng ctia chat khé hoa tan déi véi qua trinh 1én men gidm xoai

Qua trinh khao sat anh hudng clia chat kho hoa tan trong diéu kién nuéi cAy tinh dén qua trinh 1én men gidm xoai
thu dwoc két qua & Bang 1.

Bang 1. Nong do axit acetic & cac dod Brix khac nhau trong qua trinh I&én men gidm dich qua xoai (%)

Ngay Brix 4 Brix 5 Brix 6 Brix 7 P
1 0,0685° 0,0905%° 0,0771° 0,1085° 0,002
2 1,0354% 1,05462 0,6734° 0,7845b° 0,004
3 2,97462 2,6749° 2,4732° 2,4181° 0,000
4 2,9652% 2,6984° 3,0696° 3,07922 0,009
5 2,5982° 2,4454° 3,21772 3,3406° 0,000
6 2,1121° 1,9365° 3,3666° 3,4137° 0,000
7 1,6338° 1,3358¢ 2,7495° 3,05732 0,000
8 0,9527° 1,0047° 2,53472 2,4455° 0,000

Ghi chu: Cac ky tw a, b, ¢ trong cting mot hang thé hién sw sai khac cé y nghia théng ké (P<0,05).

Khi thtr nghiém 1&én men gidm vé&i cac d6 Brix khac nhau thi qua trinh Ién men gidm déu di&n ra cham trong 24 gid
dau tién. Nguyén nhan do vi khuan acetic can thoi gian dé thich (ng v&i méi trwdng nudi cdy (Pham Héng
Quang, 2014). Sau qua trinh thich (ng thi qua trinh 1&n men & cac cong thirc co dién bién khac nhau. O d6 Brix 4
va Brix 5 qua trinh I&n men dién ra nhanh trong 3 ngay dau tién va dat ndng dd cao nhat vao ngay thir 3 véi
C = 2,9746%. Sau d6 b&t dau gidm tir ngay th» 4, gidm manh tir ngay thir 5 dén ngay thi 8. Nguyén nhan co thé
giai thich & day la do ndng d6 co chét bi can kiét khdng di cho vi khuan acetic st dung cho qua trinh sinh
trwdng. K&t qua la néng do axit acetic sinh ra giam di (Nguyén Phu Tho, 2018).
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D6 Bx 6 va Bx 7 qua trinh 1én men cho thdy hiéu qua hon han so véi dd Bx 4, Bx 5. Méc du tlr ngay 1 dén ngay 3
ndng dd axit sinh ra thAp hon nhwng dén ngay the 4 thi qua trinh 1én men van tiép tuc dién ra manh do ndng do
co chét con da duy tri qua trinh 1&n men cla vi khudn. Néng d6 axit dat cao nhat & ngay thir 6 véi ndng do
C (8xe) = 3,3666 % va C gx7) = 3,4137 %.

Vay, xét v& hiéu qua lén men va hiéu qua kinh té c6 thé chon dd Bx téi wu 1a 6 d& thuc hién thi nghiém tiép theo.
Két qua khao sat anh hwéng cia ham lwong ethanol dén qua trinh I1én men giam xoai

Ethanol 1a mét co chat can thiét cho qua trinh Ién men gidm. Dbi v&i qua trinh 1én men gidm, ethanol 1a co chat
ban dau cho vi khuén acetic st dung nhuwng dbi véi cac vi khudn khac la yéu té gay (e ché, diét khudn (Nguyén
Trwong Bao Tran, 2007). Vi vay, viéc bd sung ethanol vao giai doan dau ciia qua trinh 1&n men 13 rét can thiét.

Ham lwgng ethanol bd sung trong l1én men gidm thay ddi tr 2 - 10% thé tich tuy theo phwong phéap 1én men
(Nguyén Phu Tho, 2018). Do d6 thi nghiém dé tién hanh khao sat anh hudng cta ethanol dén qua trinh 1én men
va theo déi ham lwong axit acetic sinh ra. Két qua thu dwoc & Bang 2.

Bang 2. Nong do axit acetic & cac ndng dd ethanol bd sung khac nhau trong qua trinh 1én men gidm Xoai (%)

Ngay Ethanol 0% | Ethanol 2% | Ethanol 4% | Ethanol 6% | Ethanol 8% p
1 0,0890° 0,1486° 0,1199° 0,0599¢ 0,0599° 0,000
2 0,3258° 0,4854° 0,3748° 0,1799° 0,0750° 0,001
3 0,3917%° 0,9525° 0,8359? 0,4468° 0,2239° 0,000
4 0,6233° 1,2592 1,2448°2 0,8930° 0,7552° 0,002
5 0,8962° 1,5336% 1,7576° 1,3110 1,5495% 0,002
6 1,2224¢ 1,8087° 2,2075° 1,7878° 2,33902 0,001
7 1,3280° 2,4847° 3,3140% 2,8340%° 3,4030° 0,000
8 1,2411c 2,2707% 3,0658° 2,7580%° 3,3220° 0,000

Ghi chi: Céc ky tw a, b, ¢ trong cting mét hang thé hién sw sai khéac cé y nghia théng ké (P<0,05).

Ham lwong ethanol bd sung c6 anh huéng Ién dén ham lwong axit sinh ra theo thoi gian. Néng dé axit cé xu huwéng
tang déu tlr ngay thir nhat dén ngay thir 7 trong tat ca cac mau, ngay thir 8 bat dau giam.

Qua trinh 1én men dién ra kha tbt néu bd sung thém ethanol néng d6 2%, 4%, 6%, 8%. &' mau khong bd sung
ethanol thi qua trinh 1én men di&n ra rat cham va khong dat hiéu qua cao. Néng d6 thu dwoc thdp hon nhiéu so
véi cac mau c6 bd sung thém ethanol.

Qua trinh 1&n men gidm dat hiéu qua nhét khi b sung ndng do ethanol 4% va 8%. Nong d6 axit sinh ra dat gia tri
C =3,3140 % & méu c6 bb sung ethanol = 4%. Va C = 3,4030 % & méau bd sung ethanol 8%.

Khi bb sung ethanol 8% vao dich 1én men thi qua trinh I&n men ban dau dién ra rat cham trong 5 ngay dau, tuy
nhién dén ngay thv 6 thi qua trinh Ién men dwoc dién ra nhanh va dat ndng dd cao dudi kip véi mau bd sung
ethanol 4%. Nguyén nhan do néng d6 ethanol cao lam (rc ché sy sinh trwéng cla ca vi khuan co hai va ca vi
khuan acetic. Vi khuan acetic sinh san cham, két qua 1a tbc d6 chuy&n héa cham. Sau qua trinh I&n men ngay thi
1 dén ngay tht 5 thi ndbng do ethanol da dwoc chuyén héa mét phan thanh axit acetic, ham lwong ethanol con lai
& ngwdng thich hop cho vi khuan phat trién nén qua trinh chuyé&n hoa di&n ra nhanh hon.

Dwa vao két qua thu dworc, ching t6i nhan thay qua trinh I&n men gidm xoai di&n ra tdt nhat khi bd sung ndng do
ethanol = 4%. Chung t6i st dung két qua nay dé tiép hanh tiép thi nghiém sau.

Két qua khao sat anh hwéng ctia dé pH dén qua trinh Ién men gidm xoai

Dich qua xoai ban dau do dwgc ndng d6 pH = 4,6. Tién hanh thi nghiém diéu chinh pH theo cac céng thirc
45-5-55-6-6,5-7 dé thwc hién qua trinh 1én men gidm. Két qua thu dwoc & Bang 3.
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Bang 3. Nong dé axit acetic & cac diéu kién pH ban dau khac nhau trong qua trinh 1én men giam xoai

Ngay | pH=4,5 pH=5 | pH=55 pH=6 pH=6,5 pH=7 P

1 0,2230° | 0,4560° | 0,1485° | 0,1491° | 0,1193° 0,1535° | 0,001

0,5162° | 0,7266° | 0,3048 | 0,2993¢ 0,4066° | 0,4562° | 0,002

0,5660° | 1,0733% | 0,7490° | 0,7434> | 0,8156° | 0,9535°® | 0,000

W (N

0,8206¢ 1,60372 | 1,4991% | 1,0591° 1,3933° 1,3894° | 0,000

5 1,56165° | 2,4209° | 2,1345° | 1,8033% | 1,9558* | 1,6331% | 0,000

6 1,8570° | 3,0050° | 2,2835° | 2,0692° | 2,2648° 2,1579* | 0,003

7 2,4440° | 3,5650° | 2,7487° | 2,6128> | 2,5447™ | 2,5628" | 0,004

8 2,2743° | 3,2552% | 2,4852° | 2,3070° | 2,2522° | 2,2934b° | 0,001

Ghi chi: Céc ky tw a, b, ¢, d trong cting mét hang thé hién sw sai khéc c6 y nghia théng ké (P<0,05).

Két qua bang 3 cho thay, v&i pH 4,5 qua trinh |én men rat cham va khéng 6n dinh. Qua trinh 1én men la kém nhét so
v&i cac ndng dd pH khac. Nhw vay, néu sir dung ndng do pH ban dau clia xoai dé& thwc hién qua trinh 1&n men gidm
thi van co thé dworc, tuy nhién hiéu suét |én men sé cham va rat thap.

Néu diéu chinh d& pH = 5 thi lai cho hiéu qua l1én men cao. Cao hon han so vé&i cac cong thirc khac. Qua trinh [én
men tang nhanh va én dinh tlr ngay thé 1 dén ngay thé 7. Ndng d6 axit acetic cao nhét thu dwoc vao ngay thir 7
v&i cé gia tri C = 3,5650 %.

O cac d6 pH dao dong tir 6 - 7 thi qua trinh [&n men khong 6n dinh, hiéu qua 1&n men khong cao. Diéu nay la do
vi khuén acetic 1a gidng vi khuan wu axit, trong méi trwérng c6 dé axit thich hop, ching phat trién rat nhanh, con
trong méi trwdng hoi kiém pH = 6 - 7 thi ching lai bi trc ché va kém phat trién. Gia tri ndng dd axit acetic sinh ra &
cac cong thirc didu chinh pH = 6; pH = 6,6; pH = 7 thu duwoc & Bang 3 cho thdy khéng c6 s sai khac nhiéu vé
mat théng ké. Nhw vay l1a cé sy twong dwong nhau vé gia tri.

Nhw vay gia tri pH thich hop nhét cho qua trinh 1én men gidm xoai 1a pH = 5.

KET LUAN

T cac két qua thi nghiém nghién cru anh hwéng cla cac yéu téb méi trworng dén qua trinh 1én men gidm xoai,
chung téi rat ra két luan, ham lwong chat kho hoa tan twong ng d6 Brix bang 6, ham lwong ethanol bd sung la
4% cho ham lwgng axit sinh ra cao nhét trong qua trinh 1&n men gidm xoai. Gia tri pH thich hop cho qua trinh 1én
men gidm I& 5. Thoi gian I&n men dao déng trong khodng 8 ngay thi ham lwgng axit tao ra dat hiéu suét cao.
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STUDY ON THE EFFECT OF SOME FACTORS ON THE VINEGAR
FERMENTATION FROM MANGO FRUIT

Le Thi Thu Phuong, Hoang Anh Vu*
Quang Binh University

SUMMARY

Study on the effect of environmental factors on the fermentation of vinegar Mango fruit was conducted to The
effects of environmental factors on the fermentation of vinegar from the Mango fruit juice has been studied to
produce vinegar from this fruit. In this process, factors such as dissolved solids, ethanol concentration, and initial
pH influencing the acetic acid content generated by fermentation time were investigated. Using strains of
Acetobacter aceti to ferment the mango solution in fixed media with different values of Brix, Ethanol and pH.
The purpose of this study is to find an appropriate fermentation environment, complete the process of producing
mango vinegar. The results of the study showed that the content of soluble solids, equivalent to Brix of 6-7,
ethanol concentration of 4% gives the highest concentration of acetic acid during fermentation. The appropriate
pH value for mango vinegar fermentation is determined to be a pH of 5. Under that fermentation condition, the
content of acetic acid produced is highest after 7 days of fermentation.

Keywords: Vinegar, fermentation, mango.
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