Chwong 11: NHOM NGUYEN LIEU RAU QUA

2.1. Thu hai va do twoi:

- Thu héi: rau qua phai ding d¢ chin cua no.

+ D0 chin thu hai: rau non ( xa lach, dau ha lan).

+ Do chin sinh hoc: ding dé lam giéng.

+ Do chin k¥ thuat: chubi gia xanh, du da gia xanh, ca chua gia xanh.

Quaé trinh séng cua rau qua sau khi thu hai:

+ Duy tri d6 tuoi sdng: mic di ngudn cung cap chat dinh dudng khong
con nhung trong khoang thoi gian gii han nhit dinh, rau qua van gitt
duogc do tuwoi. Rau qua thu hai cang non thi cang gitr dugc tuoi lau.

+ Su mit nude: do ty nhién (d6 4m twong d6i [] caa khong khi, nhiét
d6), do cudng birc (Iam héo), déu lién quan dén do truong cia mo té bao
thuc vat s& dan dén hién tuong héo.TUy theo dic tinh cua rau qua ma co thé
héo hoi phuc (d6 tuoi) duoc va héo khdng hoi phuc (d6 tuoi). Rau qua héo
trong mot chimg muc nhat dinh c6 thé sir dung dugc ( héo bat budc trong
cdng nghé ché bién che, chan rau qua) tuy nhién gia tri nguyén liéu hay mat
hang cd thé khéng cao.

+ Sy h6 hap: trong qué trinh chin cua rau qua dién ra sy duong
hda tu nhién:

(C6H1005)n +n H20 » N CgH1206 (1)
Tiépdd  CgH120g + 602 » 6H20 + 6C0O2 + Q1 (2)
CeH1206 » 2CoH50H + 2C02 + Q2 (3)

Phan tmg (2) 1am hao hut chat kho trong diéu kielIn hiéu khi (ho hap

hiéu khi).

Phan tng (3) 12 phan mg 1én men trong diéu kie[ In yém khi, tiép d6 c6



thé tiép dién cac phan tng phan huy sau xa holIn.

Néu nhielJt phan Gng bi tich tu (b6 rau challt, xép rau qua qua
challt,khéng thdng thoang) s& lam bién d6i cac chat mau (clorofin,
flavonoit, caroteloit, antoxian) dong thoi véi qué trinh phan hay 1am cho rau
qua bi ta roi bi ndu va hull hong .

- Chat lulJong chung cta rau qua: bao gém doll tulJo[Ji va ham
luJong chat kho hoa tan trong nulJdc chiét rau qua. Pallc bielIt néu rau
qua la nguyén lie[Ju trong cdng nghel! san xuét nulJdc rau qué (trong, duc,
nullGe rau qua co dallc), cdng nghel san xuat rullou vang (nho, dira, tdo,
chubi...).

2.2. Mo(It s6 thanh phan héa hoc lién quan dén chat luong rau qua
2.2.1. Cdc chit gluxit:

La thanh phan chit kho chu yéu trong rau qua, vira 1a vallt liellu xay
dung té bao, vira tham gia vao cac qua trinh trao d6i chat chu yéu. gluxit
cling 14 ngudn du trir naling lulong cho cac qua trinh séng cua rau qua
tullol 11 khi bdo quan.

Dol sinh na’ing luJong cua 100g rau tulJoli qua séng la khoang 25 -
40 kcal, ctia 100g qua tul ol i 1a khoang 50 - 70 kcal.

Thanh phan glu xit cht yéu trong cac loai rau qua 1a khac nhau, chang
han trong khoai tdy, chudi xanh 1a tinh bo(lt, trong rau la xenluloza, trong
dalJu latinh bolIt va dullong , trong qua chin la dullong.

- Cac chat dullong :

+ Chu yéu 1a dullong tull do (hoa tan trong dich té bao) ¢ cac dang D-
glucoza,

fructoza, saccazoza.

+ Pullong két hop trong phan tir tinh bolIt xenlulozo, hemixenluloza,

pectin va cac glicozit.



+ Tat ca cac loai dulJong déu tan trong nulldc va dol] hoda tan cang
talIng khi taling nhiellt do(1. Vi vally khi 1am chin rau qua, tot nhit 13
ding bie[n phap chan bang holli nulJdc dé giam ton that dullong do hoa
tan.

+ Céc loai dullong déu co tinh hit Am manh, nhét 1a fructoza. Trong
khong khi bdo hoa holJi nulldc (¢ = 100%), fructoza co thé hap thu téi 30%
nuCldce, glucoza: 15%, saccaroza: 13% (theo khdi lullo[ing dul]ong). Do d6
dbi v6i cac san pham rau qua chtra nhiéu dulJong (mét kho, rau qua sdy
kho) can bao quéan trong bao bi kin dé tranh hit m.

+ Khi ndng dol] dullong trong nguyén lic[Ju va san phim quéd cao
(x0ai cat, nho chin mallt ong, cac loai mut...) thi dullong co thé bi két tinh.
Vi vally cic loai qua dung dé ché bién cac loai mut nhuyén, banh keo can
c6 dol axit thich hop, néu khéng du phai bd sung thém axit dé chdng két
tinh dul /ong.

+ Khi bao quan rau qua tullolJi hoallc trong qau trinh chin t&i trén
cdy, dullong saccaroza bi chuyén hoa dan dan thanh dul]ong khir dulJ6i tac
dung ctia enzim invertaza, con trong qua trinh séng thuc valt thi lai dién ra
su tong hop saccaroza tir dullong khir va sy thuy phan tir cic polysaccarit
khac.

+ Cac rau qua c6 chtra dullong khi bi dun nong 1au ¢ nhigl 't dol | cao
s& xay ra hie[In tullgng caramen hoa. Do 13 qua trinh dehydrat hda (mét
nu’léc) dan dan dé tao thanh cac san pham trung gian c6 mau va mui tho [ Im
& giai doan du (mui rau qua chién, ndu) nhulIng & nhiel It do[ cao va thoi
gian lau thi sy sAm mau cang nhanh, tao vi dang.

Sy sim mau cac san pham rau qua khi ché bién con do tac dung cua
dullong khur vdi cac axit amin (phan ing malanoit) tao ra cac melannoidin

lam gidm chat lulJong cta sdn phdm vé mau sac va mui vi.



Phéan g melanoit xay ra manh nhat khi ti le[] gilta cac axit amin va
dullong khir dat khoang 1:2. Trong sb cac chét trung gian tao thanh c6
nhom aldehyt 1am cho san pham c6 mui khac bie[ It d6i khi co tac dung tot

(lam thoIm héa ) nhuIng nhin chung néu ché bién nhie It & khoang nhie[t

dol] 100 + 120°C (khoang nhie( It do[ thdng thulong dé dun nodng, co
dallc, 1am chin, hdm nhir va thanh tring) va nhit 13 trong thiét bi ho thi
thulJong c6 mau sdm, mui vi kém tu nhién, ton that nhiéu dullong va axit
amin.

- Tinh bo(t:

Trong rau qua, hat tinh bolJt c6 kich thul16c va hinh dang khac nhau
tly thuo ¢ lagi rau qua, mirc do[] gia chin, thoi gian bao quan tam thoi.

Kich thull&e hat tinh bolt cang 16n (trén 20um) thi cl, qua cang bo,
x6p khi niu chin (alin c6 dol bli). C4c loai qua, hat, cu dé lau (cu lau
na'm khong nhd d&; hat; ci; qua bao quan lau ngay) kich thullGc hat tinh
bollt giam dan s& tré nén quanh (déo), sulgng khi niu chin nhull: sin,
khoai lang, dal Ju xanh, dalu den.

Trong cac loai rau qua, ham lulJolIng tinh bolIt talIng nhanh trong
qua trinh gia nhulIng khi chin thi ham lulJgng tinh bo( It giam nhanh chéng
do su chuyén héa thanh dulong.

Vi dy: Chudi tiéu xanh gia chira 15+18% tinh bollt , 1+2% dullong
nhuling khi chin hoan toan chi con 1+2% tinh bo [/t va 16+20% dullong.

- Xenluloza: c6 ¢ cac phan vo (v qua, vo hat, vo té bao) va ¢ cac md
nang do (than, canh, gan I4, 161).

Xenluloza 1a mollt polysaccarit gdbm 20.000 + 100.000 phan tur
glucoza. Cac phan tir xenluloza hinh soi dai lién két v6i nhau bang cau

hydro (H-O-H) thanh bo sgi goi 12 mixen, nhiéu mixen lién két v&i nhau



thanh chum soi. Gitta cic chum soi c6 cac chat gian bao la hemixenluloza,
protopectin, lignin, cutin, ching “xima’ing héa” gin két cac chum soi
xenluloza lai véi nhau 1am cho mé vo qua ran chic va rau qua cing khi con
xanh.

O molt sb loai rau qua cé cu truc xenluloza phan tr dai, lién két
mang chalJt ché, day dalIc s€ c6 tinh bdo vel] dé cac chat dich bao khong bi
men tiéu héa tac dung, ching kém gid tri tiéu thu truc tiép (alin khéng
ngon) va ché bién cong nghielIp nén phai got vo, do It 161, cit mat (dua ),
tulléc xoll ( dallu qua), cha, ép, 14y thit qua va nulJdc rau qua (dua, chudi,
cam, nho...).

Khi valin chuyén va xép d&, biao quan rau qua, xenluloza c6 tinh bao
vell coll hoc (chéng dallp nat khi va cham, nén ép) va diéu hoa nhielt
doll cho khéi rau qua. Khi ché bién cong nghiellp, xenluloza gay kho
kha'ln nhu[J: giam hie[Tu qua truyén nhie[Jt khi dun néng - lam nguo(Ji,
can trd qua trinh cha va doéng hoa, 1am giam cong suat thiét bi gy duc. Tuy
vally, khdi xenluloza dong vai tro 1a chét tro loc khi ép, vat nul]dc rau qua.

- Hemixenluloza: con goi 12 ban (ntra) xenluloza (ban xol1) ton tai cing
vo1 xenluloza nhul Ing kém bén hol'n xenluloza vé& mallt hoa hoc, co thé bi
thity phan boi dung dich axit yéu hay kiém yéu. Ngul1oi ta loi dung kha
nang nay dé boc vo qua, cu bang phullolIng phap hoa hoc) dung kiém,
axit hay chat oxi hoa manh).

Monosaccarit chi yéu tao nén mach polymer phan tir hemixenluloza 13
dullong pentoza, khi thuy phan s€ tao ra cac dullong arabinoza va kxiloza.
Hemixenluloza (pentozan) khong bi thuy phan trong dullong ti€éu hoa cua
ngu(1oi do d6 chung ciing nhull xenluloza khong co gia tri vé mallt dinh
dulJong, ching chi c6 tac dung nang cao nhu dolng ruollt. Tuy vally, &
mallng (maling tre, maling tdy) 2 thanh phan nay tao nén khoai khau (alln



ngon).

- Pectin: 1a hop chét gluxit cao phan tir véi phan tir lulong nhod holn
xenluloza va hemixenluloza. Trong rau qua pectin dong vai trd quan trong
trong qua trinh trao d6i nuldc va sy chuyén hoa cac chat ¢ giai doan gia
chin. Pectin ton tai ¢ hai dang: dang khong hoa tan 14 protopectin (tién
pectin) va dang hoa tan 1a pectin.

+ Protopectin thullong ton tai song song voOi xenluloza va
hemixenluloza, khong tan trong nulléc nhullng dé bi thily phan bdi enzyme
pectinaza hay axit dé chuyén hoa thanh pectin. Protopectin tao nén dol! rin
chic cua rau qua khi con tuJolJi xanh. Trong qué trinh chin cta qua thi
protopectin chuyén thanh pectin hoa tan 1am giam cullong lyc lién két thanh

té bao vé va md nang dd nén qua bi mém dan. Khi chiu tdc dolIng cua

nhige[ 1t do[] 80-85°C va trong moi trulJong axit ciia qua thi Protopectin co
thé chuyén héo thanh pectin hoa tan 1am cho rau qua bi mém.

+ Pectin la chat khong mau, khong mui vi, dé tan trong nulléc. Dung
dich pectin ¢6 tinh keo 16n, dol] nhét va doll bén cua keo pectin gdy kho
khaln cho nhiéu qua trinh ché bién nhull lam trong, loc, ¢ dallc nulldc
rau qua.

Trong phan tir pectin ¢ cac nhom cacboxyl tu do (-COOH) mang
die[In tich am. Do vally keo pectin 1a keo 4m nén dé bi két tia bai cac
cation kim loai, cac keo dullolIng dé tao thanh cac pectat. Pay 1a phan tng
col] ban cua qua trinh ty lam trong nul /¢ qua, rul Jou vang, bia.

Tinh chat dallc trulng cua pectin 1a tao gel (tao dong) ngay & nong
dol thip (1+1,5%) khi c6 du dullong trong mdi trullong axit yéu (60%
dullong va 1% axit xitric). Tinh chat nay dullgc img dung trong san xuét

keo mém, banh, mirt déo.



Trong qua trinh 16n 1én va gia chin cia qua, ham lullgng pectin bién
doi lién tuc, thulong 1a dat cao nhat khi chin téi. Sau d6 giam dan vi bi
demetoxy hda (khtr nhém -OCH3) va depolyme hoa ( phan cit mach
pectin).

2.2.2. Cac axit hitu co!l .

Tao cho rau qua c6 vi ndi ballt ho'n bat ctr thanh phan ndo, cac axit
hitu col] cling tham gia vao cac qua trinh oxy hoa - khir nhul] cac thanh
phan dy trit khac (gluxit, lipit...) va qaa trinh hé hap (chu trinh Krebb). Vi
vally sau mo(lt qua trinh bao quan lau dai, gid tri cam quan vé khau vi cua
Mot s6 loai qua bi giam di rat nhiéu (cam, t4o).

Trong rau qua, cc axit hiru col’ cha yéu ton tai & dang tu do va thong
thu]ong mdi loai rau qua chi chira molt vai loai axit hitu col) chu yéu. Do
d6 c6 mo It 86 axit hitu col] c6 ngudn gbe thuc vallt dulJoc phat hie[In, thu
nhalln va dallt t€n cua loai thuc vallt d6. Vi du: trong ho qua c6 mui citrus
(cam, chanh, quyt...) axit hitu col] chii yéu 1a axit citric, cling c¢6 thé goi theo
tén qua chanh (lemon) 1a axit limonic.

Trong ho qua nho (vino) axit hiru col] cha yéu 13 axit vinic (hay axit
tantric). Trong céng nghel] ché bién rau qua, axit hiru colJ 1am taling gia tri
khéu vi, chéng hoi dullong, tal Ing dol | dong clia mit va banh keo mém,
tal ng kha nalIng tig[]t trung, tao do[ axit va do[] pH mdi trullong thualin
lgi cho qua trinh 1én men.

Pol] chua cta rau qua phu thuol]c vao ham lullgng axit, do[] pH cta
nullGe chiét va ham lullong dulong trong d6. Ngul1oi ta dulJa ra chi s6
dullong/axit (chi s6 B/A) dé mo ta tullolIng quan nay.

Vi du: Ham lullgng dullong trong nul /6¢c dira hoa Vinh Phu 1a 15,8%,
axit 12 0,51%. Vally B/A =31

Su hai hoa chua ngot co thé tinh toan trén coll s& chi s6 D/A tbi thiéu



bat dau gdy cam giac vi chua-ngot. Chang han d6i véi dung dich dulong
saccaroza va axit citric: (B/A)min=0,58/0,015 = 25,3
Tuy nhién do[ | chua ngot con phu thuol/c vao cac loai dullong va axit

trong rau qua nén chi sé D/A ciing thay d6i, chang han.

Chi s6 /A Vi trong cac loai qua

25+30 Khéng thiy vi chua (chubi, du du)
10+20 Chua nhe (cam)

5+10 Chua (bulJ61 chua)

<5 Rét chua (chanh, khé)

2.2.3. Cdc hop chit glicozit:

Pulloc tao thanh tir cic monosaccarit (hexoza, pentoza) lién két véi
cac hop chit hitu coll khac nhull rulJou, axit, aldehyt, phenol... Theo kiéu
este, phan khong phai 14 gluxit goi 14 aglucon.

Nhiéu loai glicozit tao cho rau quia co mui thoJm dallc truClng c6 mui
tholJm dallc trulng va phan 16n 1a gay vi dang. Glicozit con 1 chat du tri¥,
d6i khi con 1a chit bao vel (khang sinh thuc vallt) vi khi thuy phan s& giai
phong ra phan aglucon co tinh chét sat trung. Glicozit c6 phan 16n ¢ 16p vo
va hat, trong md nac c6 it holIn. Trong thoi gian bdo quan (hg qua citrus,
khoai tdy) & diéu kie[In khong thich hop: 1am lanh dong, gia nhiellt, bi
chiéu sang, bi ndy mam thi glicozit hinh thanh va tich tu lai nhiéu nhat & khu
vuc chan mam hoallc ¢ thé chuyén vao dich bao. Tuy nhiéu glicozit s& bi
pha huy dan dan khi gia nhie(Jt lau hoal ¢ bi bay ho(li.

Nhin chung, glicozit giy vi dang va dollc (trr glicozit trong hoa
houblon dé san xuit bia) nén trong ché bién can han ché va loai bo. Trong
rau qua, thul long gal Ip céac glicozit sau day: hesperidin, naringin, limonin,
solanin, amidalin, manihotin, xinigrin, Xinanbin, capsaixin, apiin.

- Hesperidin: C6 nhiéu trong vo va mo bao che ho qua citrus, khong co



vi ding, c6 hoat tinh cua vitamin P, khi bi thay phan s& giai phong ra
dulJong ramnoza, glucoza va nhom aglucon la hesperizin. Trong vo chanh
non c6 neohesperizin c6 vi rat dang.

- Naringin: C6 trong vo cui va dich qua ho citrus gay vi dang khi qua
con xanh. Khi qud chin, naringin bi thiy phan thanh dullong ramnoza,
glucoza va aglucon 1a naringonen khong c6 vi dang.

- Limonin: ¢6 vi dang trong ho qua citrus, ban than limonin khong ding
nhulIng vi ding xuét hielIn khi két hop véi axit citric. Phan tmg nay xay ra
khi cau tric té bao (tép bulldi, cam) bi pha v& (cha, ép, vat, nhai ), khi lam
lanh d6ng, khi qua bi hulJ thdi.

- Solanin: thulJong gallp trong ho ca, trong khoai tay solanin cé trong
v6 va phan thit sat v ct. Do d6 phan 16n solanin s& bj loai khi got vo, ham
lullong solanin trong khoai tay khong nhiéu 1am (0,01%) nhulIng khi nay
mam, khi ca héa xanh do tiép xtc voéi dnh sang mallt troi thi ham lullong
solanin tallng nhanh. Tallp trung nhiéu & chin mam, ¢ 16p vo xanh 1am cho
khoai bi ding va dollc, khong con dung lam thuc pham dulloc. Tuy vally
nhimng ci khoai d6 khé bi thdi hong (do solanin c6 tinh sat tring va con
tring, chuo 't pha hoai). Solanin trong céac loai ca gy vi ddng va ngura (C4
biel1t ham lullgng glicozit trong nhém ca ddéc dulloc rat cao, gy chét
nguloi).

- Amidalin: chtra trong hat cac loai qua hach nhul! moll, dao (2+3%),
malin (0,96%), hanh nhan (2,5+3%). O dang nguyén chat amidalin ¢ cu
tric tinh thé, vi déng, hoa tan trong nul /&6¢ va rul lou. Trong $6 nay thi hat
hanh nhan c6 gia tri thuc phém rat cao bdi vi déng, thol lm ngon dallc
bieIt, cac hat con lai 1a vi thudc bac.

- Manihotin: ¢6 nhiéu va dién hinh trong san, tallp trung & phan vo cui,

dallc bie[1t molt s6 giong san (san ding) c6 ham lullong manihotin 16n



trong phan thit ci nén khong dung dé alln tulolJi dullgc. Manihotin khi bi
thity phéan s& giai phong ra HCN gay ngol] dolIc khi alIn sin.

- Xinigrin, xinanbin, capsaixin va apiin: gy ra cac vi cay diu dén cay
xbc trong cac nhom rau va rau gia vi nhull: cai xanh, ci cai, hanh, toi, rau
mui (ngd), thi 13, 6t, ho tiéu.

2.2.4. Cdc hop chit polyphenol:

Ham lullong cac hop chit polyphenol trong rau qua tuy rit nho:
0,1+0,2% nhulIng phd bién va dong vai trd quan trong trong qua trinh trao
d6i chat va naling luClong cua thuc vallt. Nhém céc chat polyphenol hoa
tan trong nulJdc c¢6 anh hullong 16n dén nguyén lie['u va ban thanh pham
trong qua trinh ché bién rau qua:

- Két hop voi Fe tao nén mubi Fe(III) mau xanh den, voi Sn, Zn, Cu thi
polyphenol va antoxian tao ra cac mau khong ty nhién. Vi vally cac dung
cu, thiét bi, ché bién rau qua nén lam bang thép inox hoallc nhdm, nhat 1a
d6i voi mo It s6 loai qua chira nhiéu polyphenol (chudi, hong dao, mol)).

- D@ bi oxy héa béi xtic tac enzim polyphenoloxydaza (EPPO) tao ra
cac san pham trung gian tir ndu dén do. Qua trinh nay xdy ra rat nhanh va 1a
nguyén nhan cha yéu 1am sdm mau rau qua khi ché bién col! hoc nhul khi
got vo, cha, nghién, thai. Bé chéng lai hie[n tulong sim mau ndy, can phai
c6 céc bielIn phap nhim chdng tac dung ctia oxy hoallc pha huy hel] EPPO
trong rau qua nhull: ngdm nulldéc, ngdm trong dung dich NaHSO3, x0ng

SO, chan.

- C6 tac dung 10n trong san xuét nulldc rau qua va rullou vang do cd
kha nalIng két tha véi protein (tao mudi tanat protein khong tan) va véi cac
chat keo ty nhién khéc (keo protein, keo pectin) dé tu lam trong san pham.

- Pong vai tro quan trong khi bao quan rau qua vi polyphenol diéu



chinh cac dallc tinh sinh 1y quan trong cua thyc vallt nhul] “trang thai ngu”
va kha nalIng tu khang khuin. Khi rau qua bi ton thul]lo[ing (sit, gdy, ong
cham, vi sinh vallt ky sinh...) té bao cia ching sé& tu tao nén cac hop chat
phenol méi hoallc cac hop chat phenol sén c6 sé& bi oxy hoa lam talIng kha
nalIng khang khuan va ndm méc. Trong mollt s6 trulong hop, su oxy hoa
cac hop chat phenol sé& triel]t tiéu cac té bao khu vuc bi thulJolIng ton (dé
tao nén mo s¢o) cung vo1 cac vi sinh vallt ki sinh tai d6. Tinh chét nay goi la
“phan tmg tu vell linh cam” cua thuc vallt, nd tulJolIng tu vdi hielIn
tullong thuc bao trong dol /ng vallt.

2.2.5. Cdc chit mau:

Chia thanh 2 nhom: hoa tan trong chit béo 1a chlorophyll va carotenoid,
hoa tan trong nulléc¢ 1a flavon va antoxian.

- Chlorophyll: ¢6 mau xanh luc vi chiing khong hap thu mau nay ma lai
phan chiéu n6 dé mat thay dullgc. Sac to chlorophyll (die[Ip luc t6) dong
vai trd quan trong trong qua trinh quang hop, 12 ngudn chi yéu tao nén cac
hop chat hiru col] va 1a ngudn duy nhét tai tao oxy cho sinh quyén.

Trong cong thirc phéan tir ctia chlorophyll ¢6 bén nguyén tir N két hop

voi 1 nguyén tr Mg trung tam. Khi bi gia nhi¢[Jt lau hoallc trong moi

. + £ + \ 2 X
trullong axit, ion H s¢ thay thé ion Mg2 ¢ trung va chuyén sang mau
vang lo[]. Do d6 dé bao vell mau xanh tu nhién cta rau qua khi ché bién,
can gia nhie[ It nhanh (chan, hap) hoallc gia nhie( ]t trong mdi trulong kiém

hay mubi axit phan ly manh nhul] NaCl. Néu thay Mg2+ bang Cu2+ s

dullgc phirc chat mau xanh luc bén, phan tmg nay dullgc dung lam tiéu ban
thyc vallt khi nghién ctru (xtr Iy mau thuc vallt véi dung dich CuSOy).
- Carotenoid: tao cho rau qua c6 mau vang, da cam, do, phé bién nhét 1a

cac loai carotene, licofin va xantofin.



+ Caroten c6 nhiéu & ca rdt, gic, ca chua, dao, malin.

+ Licofin tao mau d6 & ca chua va molt sd qua khac.

+ Xantofin 14 san pham oxy hoa carotene tao nén mau vang ruc rd cia
14, vo qua chudi, dira, du ¢, mau do tullo[Ji manh & tdo, vai, chém chom.

Céc carotenoid 1a provitamin A ( tién vitamin A) quan trong trong do
dang ké nhat 13 trong dau qua gac.

- Flavon va antoxian: ddy 1a cac chat mau trong nhom glicozit tao cho
rau qua ¢ mau vang, da cam, do tim ¢ vo, 14, thit qua nhull: malin do, dau,
dulJa do, rau dén, bép cai tim, tia to.

Géc dullong trong nhom chit mau nay 13 glucoza va ramnoza, con
aglucon la flavonol va antoxianidin.

Su chin cia qud 1a qua trinh tich tu antoxian. Khi dun néng lau trong
nulldc, antoxian bi pha hiy mollt phén. Trong molt sb loai rau qua, khi
dung noéng antoxian tic dung v4i Sn cho mau xanh lol] dep mat. Do d6 dong
hollp c6 trang thiéc cac loai qua c6 nhiéu antoxian nhul malin, dau, bullsi
do s€ co tac dung tdt v& mau sic. Véi Al antoxian cho mau tim, véi Fe s& tao
mau xau cho nén day 1a cac kim loai ¢6 hai cho qué trinh ché bién rau qua
giau antoxian.

2.2.6. Cdc hop chit nito |

Pong vai trd quan trong trong qua trinh trao doi chat va dinh dulléng
bao gdm nito[ | protein va nito[ ] khong phai protein.

- Céc hollp chat nito[], amoniac, amit va cic axit amin déng vai tro
quan trong khi st dung dich qua ché bién rullgu vang vi nAim men dé dong
hoa cac dang nito[! nay khi Ién men. Dich chiét rau qué ciing chira day du
cac axit amin khong thay thé nén gia tri dinh dul1éng ctia rau qua ciing cao.

- Su bién hinh protein c6 thé xay ra khi rau qua bao quan lau, dién hinh

la cac loai dallu hat, khoai tay, khoai lang, san. Tuy nhién su bién hinh chi



xay ra & mullc do[] thap, protein chulla bi dong tu ma chi bj “gia coi”, kha
na’ing truJoCing nulJéc va hat nul6c giam. Nhulng loai nguyén lie[Ju
nay khi ché bién nhiel 1t (néu chin, ham nhtr) sé sullong, kém nd, lau chin.
2.2.7. Céc chiit béo:

Tallp trung nhiéu trong hat, mam hat va ca trong phan thit qua dién
hinh nhét 1a & qua boll, gac va thullong di kém véi sap tao thanh mang
mong bao vell ngoai vo. Trong thanh phan chat béo cua rau qua thullong c6
hai axit béo no la palmitic va stearic, 3 axit béo khéng no la oleic, linoleic va
linolenic.

2.2.8. Cac vitamin:

Thuc vallt co thé tu tong hop dulloc hau hét cac vitamin, do d6 rau
qua 1a ngudn thuc phim cung cip vitamin quan trong.

- Vitamin C (axit L-ascorbic): c6 nhiéu nhat va phd bién trong cac loai
rau qua, tdn tai & 2 dang: dang khtr 1a axit L-ascorbic tuy do, dang oxy hoéa 1a
axit dehidro ascorbic, ca hai dang ndy dé dang chuyén hoa thualIn nghich va
déu c6 hoat tinh sinh hoa manh.

Pallc biellt trong moL it s6 loai rau ho cai nhull bap cai, stp lo[] con
tdn tai mo It dang thtr 3 cua axit ascorbic & dang lién két véi protein goi la
ascobigen c6 nhiéu trong bép va 14 non.

Tinh chét quan trong nhit cua vitamin C 14 d& bi oxy hoa bai cac tac
nhan nhiel1t dol], khong khi, anh sang. Do d6, dé bao vel vitamin C trong
qua trinh ché bién rau qua can co cac bie[In phap diel]t men, bai khi, chan
khong héa. Vitamin C dulloc bao vell tét trong dung dich dullong dallm
dallc (xird). Cac mubi Fe va Cu pha huy vitamin C (Cu c6 trong thanh phan
clia enzim ascobinoxydaza la enzim oxy hoa pha huy vitamin C). Vi vally
cac thiét bi ndu rau qua nén ché tao tir thép khong ri.

Do tinh chat d& bi oxy héa nén vitamin C 13 chat chéng oxy hoa tu



nhién cling nhu] thu dolIng (vitamin C bo sung cho céc thuc phém dé bi
oxy hoa nhutl ddu md, d6 hol1p).

- Vitamin P: thulJong di kém véi vitamin C, c6 tac dung tullolIng hd
va bao vell 1an nhau.

- Caroten (provitamin A): c¢6 nhiéu trong ca rdt, gic. Hie[In nay dau
gic 1 san pham cung cap vitamin A quan trong.

2.2.9. Cac enzim:

- Pang cha ¥ holn ca 1a he[] enzyme oxy hda-khir (oxyreductaza) gdm
cac enzim: peroxydaza, EPPO c6 hoat tinh oxy héa manh va bén nhiellt.
Néu ché bién so! bol[] rau qua bang nhielt trong thoi gian ngdn, ching han
nhulJ chan thi hel] enzim nay c6 thé tam ngimg hoat do[Ing nhulIng trong
qua trinh tang trit, bao quan tam thoi trén dy chuyén cong nghel! ching c6
thé phuc hoi hoat tinh. Pay ciing 12 nguyén nhin gy nén nhitng bién doi
khong ¢6 logi vé mau sic va mui vi. Vi vally trong ché bién can c6 bielIn
phap trc ché hoallc dinh chi hoat tinh cac enzim nay.

- Enzim pectinaza c6 tdc dung phan giai pectin.

- Enzim phosphataza: X@c tic qua trinh thuy phan va tong hop cac
glucozophosphat - 1a cac chét trung gian quan trong ctia qué trinh ho hap va
Ién men.

- Enzim proteaza: Xuc tac sy thuy phan protein. Cac ché pham enzim
proteaza thuc vallt c6 nhiéu Gng dung trong ché bién thuc pham va y hoc.

Vi du: tir nhwa du da thu dullgc ché pham papain, tir dia thu dulloc
ché pham bromelain tmg dung trong san xuit rullou vang, 1am mém thit,
san xuat null §¢ mam, thirc alln gia suc.

2.3. Gi6i thie[Ju mo [t s6 loai rau qua dién hinh

- Néu phan loai rau qua theo vung khi halu:

+ Nhiellt d61: daa, chuoi, du du, xoai, vai, nhan, chom chom. San



luTlong 16n nhét 1a dtra va chudi.

+ Calln nhie[Jt d6i: Cam, chanh, quyt, hdng, malin, ddo, nho, cai bap.
San lulJong 16n nhat 1a cam.

+ On déi: dau tay, stp lo[J, maCing tay, .

- Nhém quéa dung 1am rau gdm co6: ca chua, bau bi, dulla chuolt,
mull6p, dalJu dia.

- Nhém sinh dulldng: c6 phan sir dung 1am thuc pham 1a than, 14, &,
cu: khoai tay, ca rot, cai bép, su hao, sip loJ, hanh toi, mui, nam alin.

- Nhém qua gom co:

+ Qua c6 mui( citrus): cam, chanh, quyt, buJoi.

+ Qua 1 hat ( qua hach): dao, mo(J, malin, tao, vai nhan, chdm chém.

+ Qua nhiéu hat: du du, 61, mit, sau riéng.

+ Qua nac: khong c6 hat hay 1a hat khong phat trién nhul chudi, dura.

Dul]¢i day ta chi xem xét 1 s6 loai rau qua co gia tri kinh té 16n va
dulloc dung nhiéu trong ché bién thuc pham.
2.3.1. Dira: (Bromeliaceae - ananas):

C6 ngudn gbc & Pong Biac My La Tinh, hie[In nay 13 loai qua dallc
san ¢ cac nul /&c nhiel ]t doi, 1a “nit hoang” cua cac loai qua.

Dura c6 nhiéu giéng, hie[In nay & nul]dc ta trong 3 nhém sau day:

- Dura ta (ananas comosa): qua to nhulIng hullolIng vi kém.

- Dura tay ( hay dira hoang hallu-ananas comosa queen): nhallp nolJi
trnallm 1913, qua bé nhulng tho’m ngon.

- Duira khong gai ( hay dira dolJc binh - ananas comosa cayenne, dira
cayenne): qua rét to, c¢6 thé dén 2,5kg/qua.

Vé thanh phan hoéa hoc, trong qua dua tulJo[]i cO 72+88% nulldc,
8+15,5% dullong, 0,3+0,8% axit hitu colJ. Thanh phan dul]ong trong dira

chu yéu la saccaroza( 70%), con lai la glucoza va fructoza; axit hitu coJ chu



yéu la axit xitric. Chi tiéu chat luJgng quan trong cua dua 1a thanh phan
nuClGe ép dira gdm: ham lullgng chat kho, ham lullong dul ong, axit, chat
khoang, nhat 1a khi dung duta 1a nguyén lie['u san xudt nu’lGc dira (ty nhién,
c6 dal’lc) rullou vang dura.

Cac mallt hang dira: dd hollp qua (khoanh, miéng, r& quat) nulléc
dullong (compost) dira lanh dong, dua sdy, mat, nul6c dira co dallc,
rullou vang dua.

Phé lielu dira (v, 161, mat, chdi) 1a nguyén lie[Ju san xuét ché pham
bromelain.

2.3.2. Chuéi:

Bao gom nhiéu gidng: chudi tiéu, chudi ngu... Dol chin thu hai cua
chudi 1a chudi xanh gia dulloc bao quan tam thoi roi dem gidm chin trong
khi quyén diéu chinh (hdn hop khong khi voi CoHg, va CoH2). Tir chudi
xanh c6 thé san xut ra tinh bollt chudi ¢ gi tri thuc pham cao (dung dé
san xuat banh keo , thirc alln kiéng).

Thanh phan chinh cta chudi chin 1a dullong 10 = 19%, axit 0,2 =
0,5%.

Cac mallt hang chubi: lanh dong, chubi sdy (lat, ép nguyén qua), puré
chudi, banh keo, d6 hol/p qua - nulJ&c dullong, vang chudi.

2.3.3. Nhom qud co mui (citrus):

Pay 14 nhom qua nhie[ 1t d6i va calIn nhiel1t dbi dullgc trolIng & cac
null6c Pia Trung Hai (Italy, Nam Tull, Phap...), Hoa Ky, Nha(lt, Vie[lt
Nam, Cuba, Chau phi.

- Cam (citruc auranticum): Vo bong, vi ngot, hulJolIng thoIm, it so[J.
O nulléc ta c6 mol It s6 gidng cam ngon ndi tiéng nhull: Xa doai (Nghe!]
An), B6 Ha (Bic Ninh), cam Canh.

- Chanh (citrus medica - limon): V6 mong, bong, nhiéu nulléc. Trén



thé gidi ndi tiéng nhat 1 giong chanh qua ho(i dai cua Italy.

- BulJoi (citra grandis): Qua tron, 16n nhat trong ho citrus. Trén thé
gidi co6 Cuba véi cac gidng bulldi ngon ndi tiéng. O nulldce ta ciing c6 nhiéu
giong bul1¢i ngon nhull: Poan hung (Tri Pam - Phu Tho), Phic trach (Ha
Tinh), NalIm roi (Vinh Long), Bién Hoa (Pdng Nai).

- Quyt (citrus reticulata): Qua tron, det, d& boc vo. O nulJdc ta c6 nhiéu
gidng quyt ngon ndi tiéng nhull Thanh Tri (Ha Nol(li), Lai ving (Pdong
Thap vé6i gidng quyt hong).

- Quit ( citrus Japonica): Qua tron, nho thuJong chin vao dip tét, 1a 1
cay canh quan trong.

Nhém qua c6 mui dulJoc sir dung trong cong nghell ché bién thuc
pham véi cac mallt hang nhul: do[) hollp nulléc qua, mit (cam, qUyt,
quit), banh keo, vitamin pp, nudc giai khat va bolJt giai khat (dang bol it
hay vién sui bot), chiéc xuat axit citric. Vo chanh, bulloi, cam 13 nguyén
lic[Ju tinh dau va pectin, cong nghel| pha ché rull¢i mui (cam, chanh).
2.3.4. Xoai (Mangi fera indica):

Qua nhie[ 't d6i rat ngon, san lulJong hang nalim trén thé gidi dimg
thtr 3 sau dira va chudi, ngudn géc & An PolJ, Malaixia. Hie[In nay cac
nuJ&e Chau phi, Thai Lan, Viel it Nam tréng nhiéu xo0ai. O Vie[Jt Nam c6
cac giéng xoai cat, xoai tulong & Cam Ranh (Khanh Hoa), & Nam bol,

Cac mallt hang tir xoai gdm cé: nudc qua, dd hollp qua - nullde
dullong.

2.3.5. Vii, nhéan, chom chom:

Pay la nhém qua ngon trong d6 vai (litchi chinensis) dulloc trong &
cac tinh phia bac (Hai DullolIng, Hullng Yén, Bac Giang), chdm chdém
(nephelium lappaceum) dullgc trong & cac tinh Nam Boll (Pong Nai, Bén

Tre, An Giang, Kién Giang...), nhdn ( Euphoria longan) dulloc tréng &



nhiéu no(Ji (HulIng Yén véi giong nhan 10ng noi tiéng, Nam bo[ vdi giéng
nhan tiéu da bo...).

Cac mallt hang tir nhém qua nay gdm c6: 6 hollp qua nulGc dullong
(chom chdm, nhin), nhin sy (long nhén), vai sdy, rullou vang.

2.3.6. Mo, maln, dao, tio:

Pay 1a nhém quéa hach dullgc trong pho bién trén thé gidi, ngon nhat 13
& cac vung khi hallu calln nhie[Jt d6i va 6n déi. O nullde ta c6 molt sb
gidng qua ngon nhull malln tam hoa (Tay Béc ), moll Chua huoling (Ha
Tay), ddo Sapa, tho méo (SolIn tra & cac tinh Tay Bac).

Cac malJt hang tir nhom qua nay gdm cé: tao sy, moll sy tm mudi -
nuléc dullong (xiu muoJi ), rulJou mui, rulJou vang.

2.3.7. Ca chua (solanum licopersicum — tomato):

Ngudn gbc & Peru, dulJoc trong lam rau tir thé ky XVI ¢ Chau Au.
HielIn nay ca chua 1a cdy rau c6 san lulJong 16n nhat dullgc trong & khip
nolli trén thé gidi, trong d6 ca chua 6n déi c6 san lullong va pham chat tdt
holn.

Thanh phan chat khi (6 -8%) 1a chi tiéu chat lullong quan trong nhat
clia qua ca chua.cac mallt hang ca chua bao gém nulléc qua (tu nhién, co
dallc), bolt ca chua, mért qua, 6 hollp.

2.3.8. Dulla chue(]t (cucumis sativus):

Con goi 1a dula leo, c6 ngudn gbc tir An PolJ. Thanh phan chét kho
trong dulJa chuoJt tuJoli chi khoang 5% gdm dullong: 3%, protein:

0,8%, xenluloza: 0,7%. Dulla chuollt c6 pham chat tét 13 loai qua
nhd, vé mau vang, thanh day, dallc ruo(lt, it hat, do[! dullong > 2%.

DulJa chuo[Jt dung dé mudi chua, d6 ho[Jp dulla chuo[Jt dim dam.
2.3.9. Bdp cdi, cdi thdo va suplo(:

Pay 1a cac loai rau thuollc ho cai, c6 nhiéu giéng nhullng chi c6 3



giong trén 13 co gia tri trong ché bién cong nghel 1. Ngudn gdc cia ho cai 1a
& ving Pia Trung Hai, 1a thir rau calIn nhie[Jt d6i va 6n déi. Bap cai va cai
thao c6 pham chét tot phai cuolIn challt 14 day, suplo[] ¢6 hoa di dol chin.

Cac malJt hang tir cac loai rau nay bao gdm: bap cai, cai thao mudi
chua, bép cai séy kho, dd ho Ip rau tu nhién, dd ho[Jp stplo(] - thit.

2.3.10. Ca rot (Daucus carota):

La tht rau calln nhielJt d6i va 6n ddi, trong thanh phan chat kho co:
dullong (8%), protein (1,5%), xenluloza (1,2%). C6 day du cac vitamin va
chat khoang quan trong, dalc bie[t 1 caroten va sit.

Ca r6t dulloc dung trong san xuat d6 hollp rau tu nhién, nuJdc ép ca
r6t, bol It ca rot.

2.3.11. Dal1u Ha Lan (Pisum sativum):

Phan st dung 13 qua con non chira 5% protein, 5 -8% dulJong, 3 -5%
tinh bo(Jt, 0,2 - 0,4% lipit, 1,5 -2% xenluloza. Pay 12 loai rau giau dam nhat.
ballu Ha Lan dung dé san xuét do hol/p rau tu nhién, x0p dallu, dallu
sdy.

2.3.12. MalIng tay (asparagus officinalis):

Day 1a loai cay thdo lau nallm & cac nulldc 6n d61 (Phap, Anh, Ha
Lan,...). MalIng tay la loai than non & ngon, thanh phan héa hoc c¢6 0,41%
dullong, 1,95% protein, 0,10% li pit, carotene, vitamin C.

Mallt hang san xudt tir malIng tdy gdm: lanh dong, d hollp, maling
tay say.

2.3.13. Mallng tre (Bambusa):

La malIng cia tat ca cac loai tre, ntra. Trong thanh phan hoéa hoc chil
yéu la xenluloza, molJt it dullong, protein, caroten, glicozit (khi ché bién
phai loai bo glicozir bang cach luollc trong nuldc hay 1én men chua).

Mal ng tre dullgc dung dé san xuat cac mallt hang nhull: maling kho, d6



holp rau ty nhién, 46 ho[p thit gia cam.
2.3.14. Nam aln:

C6 5 loai c6 y nghia kinh té dulJoc thu hdi va gieo trong 1a: nam ro(1m,
nam m&, nam bao ngul’, ndm hu o 'ng va nAm mo[Jc nhi.

- N4m ro[/m (volvariella esculenta): phét trién trén ro[/m ra ¢ khoang

nhie ]t do[] 28 — 420C. Qua thé nAm mau tra“'mg nga dul lgc str dung san XUAt
cac mallt hang: nAm mudi, lanh dong, @6 holp rau, nim sdy.

- Nan m& (Agaricus campester) dullgc nudi trong trén phé liellu ndng
nghielp & cac nulléc Chau Au (16i ngd). Qua thé ndm hinh tron, mau tring
dung dé san xudt cac malt hang lanh dong, dd ho!| p rau.

- Nam hullolIng (Leutinus edodes): dulloc thu hat (tw nhién) hoallc
trong trén than cdy gb soi, dé & ving cao mién Bac Viel1t Nam, mién Nam
Trung Qudc, Mién PielIn. Tai nAm mau nau, hullo[Ing vi tholJm ngon, la
malt hang tiéu dung, ché bién va xuit khau c6 gia tri cao.

- Nam bao ngull: dulloc trong trén thé gia thé 1a mun culla. HielIn
nay ngulJoi ta trong thanh cong ndm alin va ca nam linh chi trén gia thé
nay.

- Cac loai mo[c nhi: moc trén cac loai cdy myc: xoan, san, mun culla.

Nhin chung cac loai nam alIn duJgc 13 thuc phém qui, hullolng vi
thoJm ngon, gia tri dinh dul1dng cao, vi thé nghé trong nam va ché bién
nam dang rat c6 trién vong.

2.3.14. C&c logi rau tho \m va rau gia vi:

- Rau gia vi sit dung pho bién & cac nulldc phulloling tay la: 14
nguye[t qué (cong nghe ! d hollp) va hat mui (dé tir d6 san xuét ra loai
gia vi mustaque (mu tac) rat thong dung).

- Ho hanh to1 (Liliaceae):



+ Hanh (Allium) gdm nhiéu giéng: hanh hoa (Allium fistulosum), hanh
tay (Allium cepa): mui thoim dallc bie[t cia giébng hanh do c6 chira tinh
dau voi thanh phan chii yéu 13 allin disulfur, ngoai ra con co fitin, molt
alcaloit 1a fitonxit gay vi cay dallc big[It, cac vitamin nhom B,C. Hanh la
gia vi trong hau hét cac san phém thit, c4, mi alIn lién, ban, pho alln lién.

+ Toi (Allium Sativum) gém nhiéu giéng: toi ta, toi tay (allium
porrum). Thanh phan chu yéu cua tinh dau toi 13 alixin cling 14 molt
phitonxit ¢ tac dung khoang khuan rat manh. Toi ciing 1a gia vi trong hau
hét cac san pham thit, c4, mi alin lién, banh phong tom.

+ Cu kieCJu (Allium fisum): 12 nguy@n lie[Ju san xudt mallt hang cu
Kie[Ju mudi.

- HO tiéu: day 1a gia vi con rat nhiéu san pham ché bién. HielIn nay
Vie[Jt Nam dang dan dén san lullong tiéu ct thé gidi véi cac san pham tiéu
s0, tiéu den rat ndi tiéng cua cac viung nhul] Vinh Linh (Quang Tri), Phu
Quéc (Kién Giang), Ty Nguyén.

- Ot: ¢6 hai loai: mot loai vi cay dul lgc dung nhul ] 1a gia vi véi cac san
pham nhul 6t kho, bo It 6t, cary (An Pol]), mo[t loai khong cay (St ngot)

dulJgc dung nhul] 1a mo [t loai rau.



