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Abstract: In order to select the suitable cooking methods for Brassica rapa L. (BrL), this study analyzed the effects
of five cooking methods (boiling, steaming, microwaving, pressure cooking, and frying) on the nutrient and free amino
acids (FAA) contents, antioxidant activities, and flavor characteristics of BrL using a food calorimeter (Calory Answer), an
amino acid autoanalyzer, and an E-tongue. The results showed that the total FAA content of fresh BrL is 261.06 mg/100 g,
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with sweet amino acids dominating. The total FAA contents of BrL increased by 90.50%, 59.74%, and 83.92% by steaming,

microwaving, and frying, respectively. The proportion of bitter amino acids also increased. Boiling increased the proportions

of sour and umami amino acids and reduced the proportion of bitter amino acids. Frying, microwaving, and pressure cooking

significantly increased the caloric value and carbohydrate content of BrL, whereas steaming and frying significantly increased

the polyphenol content and antioxidant activity of BrL (P<0.05). E-tongue can be used to effectively evaluate the flavor

differences of BrL samples treated with different cooking methods. The flavor of boiled and steamed BrL is similar. The

flavor of microwaved and pressure cooked BrL is also similar. The taste of fried Brl greatly varied from that of the other BrL

samples. Comprehensive evaluation based on principal component analysis (PCA) suggested that the most suitable cooking

method for BrL is steaming, followed by frying.
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EARERILZ, W TRMEERE (391.67 kI/100 g).
| HER (247%) &M (2.70%) Fl Bk K& 4
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Table 1 The content of nutrient in BrL under different cooking methods
AR #52/(kJ/100 g) E8 R (g/100 g) B IKA A4 /(2/100 g) & 5 /(2/100 g) K%
JRAt 186.67 + 6.11 1.11 £0.16° 9.85 +0.32" 0.10 % 0.00" 88.17 + 0.46"
KA 175.67 +29.53° 1.13+1.05° 9.24 +1.41° 0.10 = 0.00° 88.97 + 1.19°
a¥%3 223.05 +10.54° 1.31+0.36" 11.83 +0.86° 0.10 = 0.00° 85.82+0.66°
Bk 255.69 £ 4.18" 1.44 +0.12° 13.6+0.17% 0.10 = 0.00° 84.07 +0.35°
5 /E 239.67 £ 6.66™ 1.53+0.63" 12.67 £0.31" 0.10 % 0.00" 84.77 +0.32"
sk 391.67 2.31° 247+0.21° 14.9 +0.87° 2.70 +0.35" 79.97 +0.35
E: B AERRRNBEFERTEFAAGITEEL, P<0.05.
®k2 AEARIATERAFNFEIERARRESE
Table 2 The composition and content of FAA in BRL under different cooking methods (mg/100 g)

AAR AN AE JRAt KA a3 733 BAE k)
RARE Aspn BAvk. 9k 9.68%0.10 1221+0.17 2443026 22.30%0.02 4.66+0.14  9.52=0.11
IR & Thr Y #k 950£0.61 299+0.02 1443+0.48 11.74+027 321+0.03 12.72+0.25

2 5 ER Ser Hok 1647+0.11 8.07+0.01 18.66+0.13 17.63+043 8.67=0.19  18.23+0.09
A2 Gluo Bivk. 8k 46.55+0.47 50.25+0.65 69.39+0.58 61.04+0.50 41.43+0.32 75.87+1.01
Jit 2R Pro ok 89.01£0.23 51.22+0.42 186.66+1.01 19479+ 121 2540*024 16256+ 131

& Glyo Hok 1.75+0.11  020%0.01 0.85+0.01 0.64+0.09 0.68+0.01  1.06=0.02
AR Ala ok 2465+031 4.66+0.09 1245+027 899+022 874%0.15 23.44+037
4R B Val Yo A Fok 1279 +0.08  841%0.12 17.04+0.06 15.61+0.14 3.71£0.07  18.69+0.21
Fm R B e Y0 A Feh 396+0.01 4.16+0.01 806033 685+0.12 0.10+0.01  9.14+0.35
FRB Leu % 0 A N 139+0.09 030+0.02 3.84=0.01 3.01£0.03 010001  4.43+0.04
% 2B Tyro Fek. FA 205002 010001 638+0.10 3.35%0.09 020+0.01  5.14+0.14
X 7 &8 Phe %% 0 FA& 262+0.02 020+0.01 3.18%0.10 331%0.05 020%0.01  4.12+0.09
48 R B His Y Brk. Bk 4.00£0.09 2.52+0.11 643+0.17 472+0.04 249+022  6.98+0.14
B £ 8 Om 3.14£0.19 3.08+0.16 4.63+0.12  455+0.07 13.65£029 6.46+0.21
BEBL Lys 5% 0 stk 3.03£0.13  0.10£0.01 648+022 3.84%020 0.10£0.01  6.47*0.23
A RBR Arg Fok 3046 +042 17.03+0.06 114.42+1.09 54.65+0.43 30.97=037 11528+124

B RLBREE TFAA 261.06 165.50 497.32 417.01 14431 480.13

%F BB EF EAA 126.30 69.90 246.13 243.86 35.32 225.12

%R 2SR MAA 71.03 67.52 122.61 104.34 47.46 115.77
F 4RI BCAA 18.13 12.87 28.93 25.47 3.91 32.27

AR AT R
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Fig.2 The content and proportion of flavoring amino acids
of BrL under different cooking methods
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Fig.3 Results of E-tongue analysis of BrL under different

cooking methods
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Table 3 Eigenvalue of the principal components and their

contribution
A AbHAESA RIRT 5 F BN
B giE  ETak R BAE AT Bk

B F%  RE% E RE% F/%

1 8066 62.043 62.043 8.066 62.043 62.043

2 2365 18.191 80.234 2365 18.191 80.234
32195 16.885 97.119  2.195 16.885 97.119
4 0231 1.774 98.893
5 0.144 1.107  100.000

R4 EMSHEHERESREER
Table 4 Principal component eigenvectors and loading matrix
AT AR &
PCl PC2 PC3 PCl PC2 PC3

AT

0.821 -0.489 0.292 0.289 -0.318 0.197

[

i
Eafk 0737 -0.537 0377 0260 —0.349 0.255
KA 0.749 —0.617 —0.050 0.264 —0.402 -0.034
K -0.800 0.585 -0.113 -0.282 0.381 -0.076
ABTS 0304 0.794 0.524 0.107 0.516 0.353
FRAP 0.562 0.202 0.792 0.198 0.131 0.534
BBy 0.629 0299 0.711 0222 0.195 0.480
TFAA 0.929 0.186 -0.314 0327 0.121 -0.212
FRAAB 0.925 0.040 -0.267 0.326 0.026 -0.180
Bk 2 0.878 0319 -0.296 0.309 0.208 —0.200
sfeR RAEL 0.880 0.320 -0.304 0.310 0.208 —0.205
AR 0.870 0.278 —0.320 0306 0.181 -0.216
FAHRAHA 0906 0.188 -0.306 0319 0.122 -0.207

FIF 2B B % AS ) 24 7 3R B SE AR i
LA VRN, MRAE R 4 IRRRAE ) &0 8 V7 A
B

F=0.102X,+0.091.X,+0.093X,++--+0.112.X,,

F,=-0.207X,-0.227X,-0.26 1.X;++--+0.080.X,,

F=0.133X,+0.172X,-0.023X,+++-—0.140X,; (X Jy
JE 47 B b v A A B S D

DA 3 BLA 0 R DTk AR A, R B ZR A
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Bz, PCL 4B 10 R LSRRI FEAR,
B PC T IR 7 0 2 U AR oh 5 B
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Table 5 Principal ingredient score and comprehensive score
of BrL under different cooking methods

H ot F, F, F, F He4
B 0965  -1.267 0.511 -0.765 4
KA 2387 -1.474 1409  -1.556 5
A%k 4175 -0.892  -1.257 2282 1
Bk 1.636 0.090 -0.106  1.043 3
HE 3528 1.076 -2.147 2426 6
k1,069 2.467 1.590 1.421 2

3 it

KRR HAKE . R M. mERY S
Fob 2 7 SN T B SE MR AT AL B, o b AN [ A
R T AR, G, EA. B EY
SEE SR LA R USRI 22 5 BG4 SRR,
AR AT J7 RN FERR IO FR > R E M 2
—ERM . SEAR R R LU IR AR AR N
E, AT R U R SRR IRON -
RFE > > > JFOR > KA > wE, A,
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