5 15% 5 18 0 B 2 4 T iR A Vol. 15 No. 18
2024 49 A Journal of Food Safety and Quality Sep. , 2024

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20240807003

e AR o i e £ i 25 a
4% b 5=

FUILAE, & 3, T, AWM, BE R, 9y, hite,

AL EFREHR A RAF, L5 100069)

 OE: BRSO RN E B T R SR k. AR DARIOEN . SRy, SR
AR, W ERRE, Xtk g A BRI SE i R A SR USRI TR B, e SR I 3 e
PEARAE A R V5 W 7P 4R B 2 miin 35 2544 Cg B354 (150 mm=<4.6 mm, 5 pm), A1 30 °C, HIEE R ShAH,
SEREVEMG, WEE 1.0 mL/min, M4 a WK S 665 nm, 4K b WIS K2 468 nm, 58 4K a fl
M43 b 7F 0.50~20.00 pg/mL JEFE P SIEHIAVE RIFAMLME SRR SR8 AN, Bk, R4 a fint
GE b WEE B ARREIRZE /N 10%, TR EICEIITE 90.0%~110.0%22 18], R LR BEAF, womiE
Wokm . G0 I ENT R EE YA . WEREE R, T DAVERE R AR R

KA T MR a; MHERE by RRURER 5T

Determination of chlorophyll a and chlorophyll b content in food by
high performance liquid chromatography

KONG Fan-Hua, ZHAO Yue, JIA Rui-Qin, YAO Yu-Shan, YANG Yang-Rong,
BAI Sha-Sha, XU Jia-Jia, LIU Meng-Lan, LI Jing-Jing", ZHOU Qi-Le"

(Beijing Institute of Nutritional Resources Co., Ltd., Beijing 100069, China)

ABSTRACT: Objective To establish a method for determination chlorophyll content in food by high performance
liquid chromatography. Methods The extraction solvent, extraction method and extraction time were the
investigation factors, an orthogonal experiment was designed to select the extraction conditions for chlorophyll in
emerald melon, black rice, and spinach, and the optimal condition for chlorophyll extraction as methanol solution
ultrasonic extraction for 2 minutes was determined. The chromatographic conditions were a Cig column (150 mmx
4.6 mm, 5 pm), column temperature was 30 °C, mobile phase was methanol with isocratic elution, flow rate was 1.0 mL/min,
absorption wavelength of chlorophyll a was 665 nm, and absorption wavelength of chlorophyll b was 468 nm.
Results Chlorophyll a and chlorophyll b had a good linear relationship with peak area in the range of 0.50-20.00 pg/mL.
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The relative standard deviations of chlorophyll a and chlorophyll b precision in emerald melon, black rice, and

spinach were all less than 10%, and the recovery rates were between 90.0% and 110.0%, indicating good precision

and high recovery rates of the method. Conclusion The method establishes in the experiment has good repeatability

and high accuracy, and can accurately quantify the content of chlorophyll in food.
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Fig.1 High performance liquid chromatogram of chlorophyll a and chlorophyll b standard working solution and actual samples
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Table 2 Orthogonal experimental design and results of Table 3 Analysis of variance results of emerald melon
1d mel
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K4 31.17 28.62 25.95 R 7 T2 a AT, SRR SR IBOr SORSR IR
R 8.73 2.02 333 [E1] o 2 22 R BCR G (5 2ME B  (P>0.05) o B e PR B 1




%5 18 34

fLIAE, 25

TR R AR 2 1 )

FEE P A R a A4 b 1Y)

317

B T A PRAE B BRI SR E IR 18] o B2 S fe AR AL
PR A B IO 0 Dy R e, BRI O S PRI, SR EURT

8] 4 2 min,

Table 4 Orthogonal experimental design and results of black rice

R4 BREXARBRITEER

o H= M5 2 o i
A B C /(mg/kg)
1 1 1 1 10.77
2 1 2 2 8.80
3 1 3 3 15.96
4 1 4 4 10.38
5 2 1 2 20.29
6 2 2 1 17.87
7 2 3 4 20.33
8 2 4 3 20.76
9 3 1 3 16.57
10 3 2 4 14.92
11 3 3 1 16.81
12 3 4 2 19.91
13 4 1 4 18.57
14 4 2 3 19.45
15 4 3 2 18.76
16 4 4 1 16.97
k1 11.48 16.55 15.60
k2 19.81 15.26 16.94
3 17.05 17.96 18.19
4 18.44 17.00 16.05
R 8.33 2.70 2.58
F=5 EBERHEHWER
Table 5 Analysis of variance results of black rice
SR CFAR AEEE ¥ Fit WFH
Y 160.45 3 53.482 12.73 *x
B 15.12 3 5.042
C 15.53 3 5.177
D(i%%) 19.77 6 3.29

2.3 FFEFWIE

231 FiEMLH

AR E 2R 9 TAE R 4 B AR G35, e A8
DIARE TAE B I i o B A A b, DA T
BORPALTR, ZxfilbrifEhsk, 45R0% 8, WU, H4EK a
FIH-432 b 7E 0.50~20.00 pg/mL 8 ] 4 5 04 i Rk 1 ¢ 2

P B W TS,

EH

RAF, o] DL 2RI K .

F6 EREXRBRITEER

Table 6 Orthogonal experimental design and results of spinach

e M= 4 4
7 A B C 15 /(mg/kg)
1 1 1 1 1280.58
2 1 2 2 1022.22
3 1 3 3 1076.73
4 1 4 4 1117.10
5 2 1 2 1120.19
6 2 2 1 1120.12
7 2 3 4 1170.65
8 2 4 3 1086.99
9 3 1 3 1176.56
10 3 2 4 1211.01
11 3 3 1 1066.96
12 3 - 2 1088.51
13 4 1 4 1108.86
14 4 2 3 1125.86
15 4 3 2 1081.65
16 4 4 1 857.72
k1 1124.16 1171.55 1081.34
k2 1124.49 1119.80 1078.15
k3 1135.76 1099.00 1116.54
4 1043.52 1037.58 1151.90
R 92.24 133.97 73.76
RT BEXRBEDNER
Table 7 Analysis of variance results of spinach
AR 5 U KPR AmE U7 Flb &
A 21827.03 3 7275.68
B 36852.59 3 12284.20 1.69
C 14392.75 3 4797.58
D(i% %) 50803.60 6 8467.27

#8 MERFa MMERR b IREHEHFREMIKRETER

Table 8 Standard curve equations and concentration ranges of

chlorophyll a and chlorophyll b

414 FrE MegRy DU
/(pg/mL)
M4tE a Y=35.622X 0.9998 0.50~20.00
HegE b Y=55.253X 0.9991 0.50~20.00

232 FEEBRATER

IBCRE A e BRI 7 T A B, LI S AR5 I8t H,
&Y TRRS, K6 BR(limit of detection, LOD)HIZE & FR(limit
of quantitation, LOQY4/51LA 3 A1 10 f5AOEME LA, 2MAES
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BURERER 10.0 g, EAAFUR 5 mL B, M43 a 9k HER Y
0.06 mg/kg, M4k b AUKHFR A 0.03 mg/kg, M4E a HIE
TR 0.2 mg/kg, M4EE b AYERBRN 0.1 mg/ke.
233 FikehAEBHE

DA A it K, M SENT 4, B EIE
6 IR, HEITIENREHERE . 35 GB 5009.295—2023 ( &
LA EFERE Ao BT 5 B U N ) AR o
K, BEROHTY RSB 100 ng/kg~10 g/kg Z IR, FH
PEAI BRI ZE < 10%. H13R 9 FTAL AP aE a M
M2k Z b FA I E 6 K BHID bR E R 25 35 /N T 5%, W
BT RINE B R AT, 1 G W .

%9 BEERELER®N=6)

Table 9 Results of precision experiment (n=6)

B s H4r A AR o o i 22

/(mg/kg) 1%
G 442 a 20.95 3.75
K M4t b 7.46 3.94
W% a 10.55 3.96

LIPS
K b 7.47 2.82
et a 822.55 3.09

Wk
% b 335.35 3.97

2.3.4 Frikehwi RS ARt AR R £

Sy PIMEREFRE SR AN . B JESERRSD, e
ARJEAIE . H . B 3 NREEACE AR, T Ik
SEFAATINRR BIGRES, THRIMARE a FIFEARER b YTl
RS2 . MR8 GB 5009.295—2023 { b4
FE R hnifE AL Hror sk e bl ) 25Kk, AARa i ma
S EUCFE 100 pg/kg~1000 mg/kg 2 [a], AH AR U 22 4
10%~20%, [P H 80%~110%. FH 7% 10 %1, G5 AFK .
K SRR AR S a FIFARER b B9 hAR [l R
I3 HIE 92.21%~101.35% .93.58%~103.58%Z i), M4l
R AR 22 29/ T 10%, 4% 20 45 1 AR 25 5 3 2
GB 5009.295—2023 AYZK, FRAHFLECRR, E4E
SRR a FIHE 5 b S RMIE .
235 Fikeh4FE

e SEr 1)) NN ES SN > S 31 (597 WL 13 =Vl 11}
D7 AT RTARER AN, DASRE I iR, AR
i R LR 1 25 RS AR AR 4228 a FINF 4K b
45 B S ] 4350 11,787 min 1 6.559 min; Skt
a M4 b AR BE 20500 11.785 min A1 6.564 min;
WP MR a AINTEEEE b AR TR 434 11.782 min
1 6.560 min, FHIA A ZHE S SE USRI 5E0, FER
PR AT

F 10 EERIEIEL R (0=6)

Table 10 Results of recovery verification (n=6)

FEdh 414 A Jnkpie CPENAR AAXTERE
A /(mg/kg) /(mg/kg) FRFE/%  WE/%
9.52 95.03 2.28
MagFEa 2027 19.04 95.33 1.92
e 28.56 96.83 221
NN 3.87 97.63 2.70
4K b 7.27 7.74 97.81 1.93
11.61 97.04 0.83
4.96 93.81 2.08
MekFEa 1055 9.92 96.46 1.90
14.88  101.35 1.47
K
3.89 97.34 2.00
M4 b 7.47 7.78 98.60 2.67
11.67  103.38 2.67
397.22 9221 2.85
Mok a 83352 794.44 95.33 3.92
1191.66 99.66 4.98
193.80 94.71 4.10
4k E b 33858 387.60 94.14 2.42
581.40 93.58 2.41
3 % ®
IR FES T AR . oK WA e N AR

B, DRGSR SO0, SREUN RN BRI R, Bt
TEACI, WSR3 BRI P AT B, 0 AR 3
AR IR AR P A VR A5 S I 2 mine LS AT DI
PR S ACFRMERE i, X B v I R Y R O
FRETEIN E Iy 5 LMY R L A R AE PR RS
WERRJE | RRSePESE IR R AT 548, SR, 20 kA
fREA . DRI, MERMEE R, EEEAF, RRRtER, EHITRA
HRI 2R R R I E

SE 0
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