5510 % 459 ] el TR Vol. 10 No. 9
2019 4FE 5 H Journal of Food Safety and Quality May , 2019

3

WA, AR, ERE Y R RS H D ATEME
(1. AU T B EE AR 22 BE, UM 310029; 2. BUMEIRE A A RAF], BT 310022)

W OE: BRI H ISR h AR h R BRI A T . Bk DA EAE . HUE
TG R FES G, At A TG | s . AU AT, TR T A AR . e KA E A KA A, KL
RER, WRRRER R MR SR E RS SRR . SR MR R R AW, &
JI 5 B b R o 3 Rt SRS (IR IR W 7 8 1, JO R RREE & iy BTk, i b B i
3 P S AP A B A . YR ORI 3 Rl SR A R  E R  i, A M A R . i
AT B V) 2O v PR (A (R S S T — s, HL S SRR R K

KA AR GEBisE; i R

Effects of different cooking and cooling methods on quality of 3 kinds of
green vegetables in cold distribution of Chinese fast food
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ABSTRACT: Objective To explore the effects of cooking and cooling methods on quality of green vegetables in
cold distribution of Chinese fast food. Methods Totally 3 kinds of vegetables (broccoli, green pepper, and green
bean) were chosen as samples, which were cooled by natural cooling, cold air cooling, and cold water cooling after
being blanched, microwaved, and stir fried, respectively. Then, weight loss and the contents of nitrite, chlorophyll,
titratable acid of vegetables were observed. Results The weight of blanched broccoli increased, and the weight loss
of green bean and green pepper by stir frying was the highest among all treatments. Nitrite contents in 3 kinds of
vegetables increased in all cooling methods with blanching compared with CK. All treatments decreased the
chlorophyll content of vegetables. Although cooling methods did not affect the titratable acid of vegetables, cooling
methods did. Conclusion Vegetable quality is related to cooking and cooling methods, as well as to vegetable
varieties.
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Table 1 Effects of cooling methods on the weight loss rate of 3
kinds of cooked green vegetables (n=3)
FHR/%
I =
[T A HH HIE
PZEARABE  —236+098° 11.22¢1.35¢  3.05%1.13°
HZARAEEH  —2.07+0.56°  13.72+1.11°  3.22+0.43°
PIZEBKAE —0.96+0.51°  12.23+£0.93¢  3.21x0.74°
T B AR 9.23+1.20° 12.86£0.91¢  8.17+1.83*,
W R H 12124079 16.53+0.84°  9.95+0.80
T R 7K 1) 8.81£0.77° 15.81£0.66*  7.89+1.32%
S RRRH / 19.94+1.15°  10.55£0.72%
SV KA / 17.22£1.23®  10.68+0.10°
ASVIKEEH / 15.17+1.11%  12.05+0.45°

e RS FAERARR SRR C R E 2R, P>0.05; 45 LA
FRERR F R L 25 5, P<0.05.

3.2 FREIRAARX 3 HEZEHKIHFRIEE=E
siA

AR ER BRI T A2 R Y=0.0136X-0.0001, £kt 3CH
N rP=0.9995, WLI 1. R KEAE) AR} 3 Mgt agse
AR ER O BRI A SR 0L 2,

P22 SE, 5 CK ML, RA 3 fdH 5%
B PO SRR EY F RN, MR AL B, AR A b
TP il RS BN, 353 1.536 g/kg, BEET CK; H
TR AL F S P TV AR 200 55 8 /K ¥ B AL FRAR A5 ™ it v
D R £ o L E AR T K. XU IR AL B 54417
AR R PG 2 AE b RS R AR A B Ak S I R B
Vo i E PR E R TP WA RR R O B, X S AR A,
A BE SRR SRR [ S8 B K SR I g & B 22 B
YR A R R R 5 5 X W S KK T O R MR A AR, DA
TR AL PR RE AL I S A A W R R L A R X S AR SO Y
AR AR —E, P9 2 AER0E S B SRS H AN IR SR
R, AR A ARSI I AR, Ve AT R E R
PSR

MFHEW, RZIFE 3 MR HA I 20 RE A
Ab FRFE I A R R R B R T CK. X5 HAh S
FBRIUR — 3R SR, ol S R R A U SRS AR 3, i
Az =0 20 R, BARAHI TR & 5
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Table2 Effects of cooling methods on nitrite content of 3 kinds of
cooked green vegetables (N=3)

S b T PO LA EL T AHARER 75 7] L AHR L

/(mg/kg) /(mg/kg) /(mg/kg)

CK 0.590+0.078°  0.209+0.018%  1.329+0.016°
M AREBHE 2.671£0.036°  0.759+0.038*  2.252+0.050°
B RAE 2.171£0.048°  0.658+0.058°  1.433+0.015°
PABIKEE 1.295£0.079°  0.383+0.061°  1.344+0.020°
W A ARAH 1.536£0.104°  0.215£0.037¢  1.803+0.024°
M RAHT 0.234+0.0257  0.170+0.034%  1.265+0.026"
MIEA KA H 0.186+0.049"  0.149£0.021¢  1.826+0.026°
S AKRH / 0.583+0.043"  1.429+0.076°
SV KD / 0.298+0.084"  1.936+0.024
AR / 0.232+0.031¢  1.343+0.040%

TE: RS EATEARR 2R T R #F 225, P>0.05; F7 EA
TR R B2, P<0.05,

£33 TRERAFAI 3 MERERKMHFRSENFM(=3)
Table 3 Effects of cooling methods on chlorophyll content of 3
kinds of cooked green vegetables (N=3)

iwﬂgﬁﬁt‘ﬁéﬁﬁﬁi HRITGE  FIEgE
/(mg/g) /(mg/g) /(mg/g)

Tohb 0.151£0.004*  0.074+0.003*  0.063+0.002°
P AKREE 0.098+0.004°  0.048+0.003° 0.051+0.002°
PRV RIRE 0.111£0.003*  0.048+0.002°  0.053+0.002%
PZEIKEED 0.1142£0.003%  0.051+0.003° 0.055+0.001°¢
T ASRAE 0.11120.003°  0.066+0.002°  0.052+0.004
R AAH 0.118+0.001°  0.068+0.003°  0.056+0.003"
R KAH 0.123+0.001°  0.069+0.002°  0.059+0.003
2k ARV / 0.036+0.001¢  0.041+0.002"
LU0V W H / 0.037+0.001¢  0.044+0.001°f
SUPVIKRH / 0.040+0.003¢  0.046+0.002°

TE: RPFEGA_EAT AR RN E R EFN 2R, P>0.05, A LA
FREARR RN AATE 25, P<0.05.
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SRR o R R R U, B A R R AR
—ICE PR, BEARSREER, EXTRTTE AL pH (.
A B S TR KR A E 2 ) [ A IR, 3 Fhigh 3
B ] 37 S PR AR AN R A A 1 SR BRI 4 5

& 4 15, BEJTRA SR 3 Fhigk 3 il i e
B, Ty A

5 CK Ht, #0928 & ERRRAR T 75 2226 o 59l i
RE (P < 0.05) AT Kb BT IR 75 4P B o] 35 5 R 2 o
5 CK #HLL, WA A PRERREAR T 5 ) S 9 ] i R 3 it
(P <0.05),

R 4 TRREGAX 3 MIRRAHER S BRI (=3)

Table 4 Effects of cooling methods on titratable acid content of 3
kinds of cooked green vegetables (N=3)

SR T P2 AERTRE AR B ARATRE IR ) AT AR

Helo

/(g/kg) /(g/kg) /(glkg)

Josb R 0.002+0.000°  0.001£0.000°  0.002+0.000"
M ARBH 0.001£0.000°  0.001£0.000*  0.001+0.000°
B R E 0.001£0.000°  0.001+0.000°  0.001£0.000°
PZVKEE 0.001£0.000°  0.001£0.000°  0.001+0.000°
B HARAH 0.002£0.000°  0.001+0.000°  0.001+0.000°
A KA E 0.002£0.000°  0.001+0.000*  0.001£0.000°
TR KEED 0.002+£0.000°  0.001+0.000°  0.001£0.000°
S0 HAR AN / 0.001£0.000*  0.001£0.000°
S0 N H / 0.001£0.000*  0.0010.000°
SIS / 0.001+0.000*  0.001£0.000°

T R FRGIE _EMATRARR R TR EF 25, P>0.05; A LA
FREAFRFRFE B &R ST, P<0.05,

4 45
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[F 75 35 B it JBL A S S [

RERGHR PR K AR, MBI i
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FURR IR B AERRH SR IR IR A O . IAS S 205 U,
MBI E RN RIS o A H A B,
AL AR IR AR R, B R TR L 20 K 2

A HA I A AR PE(P<0.05) . ¥R E1F X J] HARE R
S, (HE5G SRS, 16 3 A XA 7, #4z
YRR 2R AR ARAR; 72 3 AR EIr b, 2kbek
RHERR TR R . XSS, 02— e
BE LT DO R R, MAH KRB ZH X,

5 CK ML, 3 FMEEA ST, T RTMAE 2,
AR & 3 LT, XU B IR S g 5 P R
AR . TR AR VA R T 2 26 v A R R R R
200 HAR EIRIE N T F R WA R &, JLT TR b
FERRKRHIE CK ToW M2 510 ) 5 AN R
R AR N (P<0.05) . XU, Wil SE 3R AT LA
AT BRSO ASRR R, B TR 0 AR HI ik, W
IR HIE v XA E RN SH v 20 7 ik w] LA/ o i
B S SR AR 1) i

Fr A A AR T B SR R s E S i, AR
VeV 22 AR R A R M e R
A B EYE (P <0.05), £5A4bFE A - 2R S i B A
MR R A T > R > A, A nhHEIIE
MLk R SRR, SEBER . Bt 3 MERSR Rk
B, MERE w0 TR SRR BUZ o TG 22 26 R e
PR LUEE R B BN A B WK, F ARV H R e,
PH 2 B I F AR HINT 4 3 3 i iR 20 A 455
W 3 FPEESEH AN E R i, A A R, 5
CK AL, A7 B E ML T VE 22 18 Al i e 1R & i,
JITA A BN 06 7 B 4 TR R R 1 ik, AT AL BB R AR
THEIEFEER AR,

25 PR, B g s SRR, SRS
2L BRI FEE SR RE KR,
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