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Optimization of niacin detection in food by microbiological method cultured
in centrifuge tube

REN Xin-Jun', BAI Xiang, YANG Fan, WANG Ya-Qin, ZHAO Xiao-Lin

(Yunnan Institute of Product Quality Supervision and Inspection, Kunming 650223, China)

ABSTRACT: Objective To simplify the steps and operation of microbiological method GB 5009.89—2016 for
detecting niacin in food and improving the maneuverability. Methods Based on the national microbiological method,
the test tube was improved to a disposable centrifuge tube, and the pipette was improved to a micropipette, and the
calibration curve was optimized. The applicability of the method was verified by analyzing the linearity of the
calibration curve, limit of quantification, precision and recovery of this method. Results The microbiological method
of centrifuge tube eradicated the pollution caused by the residual culture medium and samples in test tubes, and the
method saved the preparation time. The time for preparing determination series tubes was shortened to 56.8% of that
in the national standard method. The culture volume was optimized to be 2 mL, and the weighing precision was
improved. The fitting curve of niacinwas determined as the logarithmic curve to facilitate the calculation of the
sample content, and the correlation coefficient r* reached 0.997. The limit of quantitation for the centrifuge tube
method was 0.17 mg/100 g, and the recoveries were 93.52%—107.95% with a relative standard deviation of 4.60%
(n=7). The content of niacin in 16 different types of samples was measured to be within the range of 0.913—

5.539 mg/100 g. Conclusion Microbiological method of centrifugal tube improves the culture system of
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microbiological method which shortens the detection period. The method is easy to operate and suitable for detection.

KEY WORDS: microbiological method; culture in centrifuge tube; logarithmic curve; niacin; food
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1 #MR5R%

1.1 E5RF
1.1 A5 RA

TP FLFT 7 (Lactobacillus plantarum)(CICC 6076, H
] Ml Bl A 0 T e DR B bty ) L RRAT TR B i o
(HB8636) . FLIRFT I N 77 4 77 S (HB8637-2) (B [ A R
AR AED; MR E RS HL(CM 1404, JL R BERFEASR
R TEAE 2N |l); AR R b5 o S [ 46 5 GBW(E)100184, 46 Jif
99.9%, HEIFERIEMFBE] B ILEC T M BTREAE i UE
4’5 8031P10052, P E I K Bl 5% Be i ¥E o vp
D) B0 S mL, JEE X ARRRHE AT BRA D, & FHER
(200 g, EERIEIEBIA FRA F).
112 ZBRME

Tissue Homogenizer 3 i #% (3£ E OMNI 72\ A );
PYH-DHS-60X75-BS-11 /K = i #4081 45% 55 46 (- g BR gk
BETFEM); SNS10C 3730 E J1 287K B i (F e Sh 3 Bk

FABRZAT]); CTISRE B 3 3 B OHLCH 32 TAHLA BRZY
r)); PHS-3E R J¥ 3T (b i A3 B} 22 88 4 B Wl );
UV-1800 28 5M3 6o B 1H( H AR B HAU AR 2 w]); SW-CJ-1FD
BB TAE G O R Z 3N F]); BIAR(100~1000 uL .
20~200 pL. 2~20 uL, 3E[E Thermo Fisher Scientific 23 ),
1.2 LWL
12.1 AE#7ik

Ll GB 5009.89—2016 ( &L EEARME 0
PR AN BE e Al 52 ) U L i R SR o o AR R AR 3
FUR B ARAE TR A BCH] . SRR A 45 | R A%
Fike . B5R i . INE g BT A5 40 B by Tk 7 .
122 B REALEFRERGER

A3 IR 25 mL R4S 5 mL /K | 5 mL FLERFF I
g3t 50 L A FUAT B HEFPV S mL B0 1 mL K
1 mL FLBRFFE ARG 95 5E . 10 oL MWISUATE R, R
FHARIRI A ZK . PRUEVETR . BRI AR, & 11 REE,
(36x1)°CIRIET 557 20 ho K BFHSAE B0 e AR R FLAR 1Y)
BDEEN, B, B EELEERET.
1.2.3 k% foth ik 5 Aaktik B Ao n AEAE 55 E PO 3R

K P AR i L S mL B TRAE S B O Ik
TR FR 1 mL BV LA . FEAR SRS I L R R L] 30 1
FRERINE, 3 IRER, D HHCRIAK . bR RO 55
FEA ]

SmL BRER | mL BldR, 25043 GRFRF L
BRRBOBAIK 11K, TR FR e 2
124 =¥

SR FH 28 FURR W O 22 15 0F A8, BV A SR AR AT 42 52 i B
2SR 10 WU B 2.5 g B FTERS, i 50 mL —
HoK, FARELRRIESS pH = 4.5, RERRS), %5 4 h ULk,
# B, SR GB 5009.89—2016 U7y s b B, B 20
FEVE ARG S 1, BE 10 IRER . #2010 fsbrifEm 22315
M
1.2.5 AAZEEAE L E

HE AR B R AL 1.00 g, $IE GB 50009.
892016 VehH, FHES.EEE 7 WEANE, THEA R
W2 . VEFBURIERES, 1.00 g, A 260 pL HARRAR MG
(0.1 mg/mL), 7 IREE o XFR A2 A, THENb
MR, BRI R 2L 2 5 T 20k R, Siit
FHIE 6 YR 45 SAT A S 56 % N 3 52 5508

1.3 Zitoth

iz il Excel 2007 B 5cde phA7 468, X 3 IRE R
H %R B IBM SPSS Statistics 23.0 Zii1 %k 4% F B R 2
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5 25 Bk I 45 4l 2 (B2 B AFfE 25 55, RA] Origin 2018
BAFERE.

2 GR55HH

21 IEFEIBINREEEML

BOHYS GB 5009.89—2016M A, BOAE AL
FEFE A B SE RO B — R MR RERE, AR BRI RE I B3R
F . REERGRFIER B AR Ts Y, R, 4 R0 RAE
il g A, AT VER . K HRmEE . BT
HBE, R T B

AR O B0, R RS AOBUR 5 25 U
Ak, LGB SR A R T L . U R SR A A B
MO 6 E A B2 1.699£0.020 il 1.693+0.017,
P=0.469(n=11), \IFFHRE, ZHILTFEA 25,

AR ECHIAR T RSB INK . FRAETE ARG R L
B A3 B8 7.5140.34, 7.71+0.28 ., 7.24+0.27 min, &
11 22.46 min, B8P HITEE 4.2940.21, 4.34+0.13
4.13+0.10 min, &3 12.76 min, B0 E HIARER )
B BRI (AR IR A R 10 56.8% o HAt 7 Al RS WA B

AR, BB R RABRAR S T
FERA]

% W AR B A X BR T R 22 (relative  standard
deviation, RSD)J& 0.245%~0.443%, “F-I{H 2 0.380%; #
WA BUFER) RSD & 0.096%~0.207%(n=11), 34 {H J&
0.184% . BB IR #n IUAENKG % I Bchy, & BA B & 25
(P<0.05).

22 EFEERMRK

RH S mL —WREERIE &0, ks R IRED
2 mL, FANE RFVERCHI R 1| mL B0
o 2 mL ARBUE AR TR BIE, WA RIARR TR
o MHER bR E TR A RSk 2 A GB5009.89—2016!"7)
—HF£4 100 ng/mL, U2 BRFURIS A & M IRFUR E iR
B 20%, X A5 R 5 RS A I o 5 IR IR AR i b
WA T MR FRIEFRAFN . 2 1 SRS i KH AR b v
Mk RANVE B ik, WRERE L 10~100 ng/mL, F4f
JEATMA 1000 pL 454 2% 1 B B il 0 8 35 3R 3k . 3% 2
S A4 NURBEREEE ARE RPN, ShRMEil & R HE
[ bsf ] 45 o

®1 BERRERZENSIE

Table 1 Fabrication of niacin calibration curve tube

g5 S1 S2 S3 S5 S6 S7 S8

FEIB K /UL 1000 1000 900 600 400 200 0
P TAEW /UL 0 0 100 400 600 800 1000
J e /(ng/mL) 0 0 10 40 60 80 100
R/ 1000 1000 1000 1000 1000 1000 1000 1000

*2 WERTIBHEMEQWL)

Table 2 Preparation of sample series tubes(uL)

B 1 2 3 4
ZRIRK 800 600 400 200
FE AR BRI 200 400 600 800
IR 1000 1000 1000 1000

2.3 RERROERRZ& L

B0 AR i O PR S R RO R R
VR 2R, O R A P R 0.997, T R vE 2%
S AR S Z B0 07 BB RUS b R 2R 0y (o R T R R A =it
PR A, RIS AREMZR A X x TBAUE
bk x+c JE(e IEE0, AT LIEE S A M o i AR s
M & LA A s vk BRI, R i . B 1
LA ) IR R A o 4%

1.6

Y=0.40611n(X-1.2259)-0.4078
14} 7=0.9973

12

WLRE

0.8 -

04 r

0 20 40 60 80 100
JRBR BT ¥ BE /(ng/mL)

T B A TR W M TR i 4k
Fig.1 Niacin logarithmic curve by microbiological method of
centrifuge tube
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B0 A TR 2 JH AR B B AEAR E S 10~100 ng/mL ¥
BN, fF6 %8, ABAUKE 0.05~10 ng/mL M
W, FFEEEHME, WE 1 ME 2, 2 FRfERLESA
18 2 31 L PN 0 AR A AR OG 1, AHOG R 4K 0.997 L I,
il 2 A58 A 1 2 o A O B B g R O B A B R 6
RO T EbRE

B0 TR R S R AE ATV B G E i 2k i B2k
WIE . DA 20 FERE AR BRIV 10 IRE LN E, & HER
i BRI 5 45 SR 40 ) J2: 1.835.2.011.,1.794,1.911.,2.339,
2225, 2.144, 2.339, 2.300 #l 1.911 ng/mL, %5 H
2.5 g B HTEM TR B 20 58T 2 RBR R 0.17 mg/100 g.
2.5 RBEEMEYEER

7 WAATINEZS R HM(E K 5.228 mg/100 g, FRiEM

0.90 274 0.2403 mg/100 g, RSD K 4.60%(n=7). HL 6 IR A[AJHE
g5k F0s030+0.0257x WIS RS, LI E N HAE N 5.827 mg/100 g, AnifElw
*=0.9984 %49 0.964 mg/100 g, RSD Jy 16.53%(n=6), B/ I iEH
0.80 - AT EE L . LR AR RSP 7 R
i T (B30 5E 45 SR TE 93.52%~107.95% 2 8], P-4 {E 2
2 071 100.70%, Z5H L% 3.
0.70 | 2.6 EPRMEmRINE
0.65 | AR 16 FEAHEATAIN, SRR, MR,
IR SRR, — /T 1.5 mg/100 g. 435 P oARHS H AR AR,
0.60 I RERMAIR &2k, WATRERA M TP S EMEY . Wk
0 2 s 6 s 10 i PR S B TE 1.684~5.539 mg/100 g ZIA]; Wik e
RBIFR i f e 2 /(ng/ L) B O i E 3.242~4.537 mg/100 g Z Il; I AE KK N
B2 A 4%M@MM& GERILER 4. B0 EIETESSN P REAS R
Fig.2 Standard curve in low concentration of niacin . ERR ARSI, ERAEJGRE D
3 MBBRESMHEIRMMIREEE
Table 3 Repetitive experiment and recovery experiment of niacin
AR R/ (mg/100 g)  TIARESE AFRRRII(E/(me/100 g)  BIER/% LEENER il 8/ (mg/100 g)
1 5.048 a 7.756 97.21 01 6.439
2 4.855 b 7.660 93.52 02 7.175
3 5.377 c 7.921 103.56 03 4.609
4 5.604 d 8.035 107.95 04 6.505
5 5.182 e 7.823 99.79 05 5.583
6 5322 f 7.894 102.52 06 4.654
7 5.211 g 7.838 100.37
x4 BRPEBRSENE F AL
Table 4 Determination of niacin content in food e Wi MR 5ol A g 100 8
B i Hubeit/g TRRRAEEL S0 /(mg/100 g) 1 0.709 P 4.75020.020
LARBWE 3070 4 1.095+0.022 e 0.800 5 2.516+0.218
L=yjikesd 0.726 1 0.913+0.025 e 0803 > 3.066+0.067
1] X85 P 0.810 5 5.539+0.037
BT 0.321 ! 1.438+0.046 MR 0.804 4 4.328+0.016
WY R 1.086 4 1.360+0.032 JLE XYk 1.020 4 3.242+0.011
4% 0.618 ! S R ERS Ei) 0.996 8 4.537+0.036
[ 2.007 10 3.269+0.047
T 0725 z 1684+0.024 hRe R 0.994 10 4.914+0.283
KR 0.810 5 3.905+0.044

e A BR 4 0.05 mg/100 g
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EOEMAEDDRA—REELE, RERRRE
BE AR A B R . RAE SO RIS e, B R IE R
g Al R, TEEFRAUR B GB 5009.89—2016 1% 22
Bl o 0 TR TG AR UE R BB T Y I AR E AR R
56.8%, HUFEXEZBEAIN RS . 2 mL BB IARFIREHE &
B AR E A A Ot BE T D, DR AR B 2 1 U
SERGFRILANRTN o B0 P 7 I S L P X 50 2 B A o
R iK% 0,997, RO B SO TR S R B
DEEMERER N 0.17 mg/100 g, fil#r [ 1 R Ky
912%4W9W@ﬁﬁﬁ@%§%4ﬁ%mﬂ)%#N16
PG P SEI, RO B R | VERR AT . B0
%&ﬁ%?ﬁﬁﬁi%&%%%%%,%ﬁTﬁM%%
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