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Development of a method to evaluate the color tone of
raw nori (Pyropia yezoensis) by using a digital camera
and image analysis

Asataro Tsuce" 3, Akihiko Onasur>*, Yasuo NakasumMa', Yoshio TAKEucHI" 4,
Satoshi Yamapa! and Yasuhiro IwaTa!

We developed a method for evaluating the color tone of raw nori (Pyropia yezoensis) by using a digital camera and
image analysis. The RGB values of raw nori were derived from images taken using a digital camera, and then image
analysis was performed using the freeware Lia32 (http://www.agr.nagoya-u.ac.jp/~shinkan/LIA32/index.html). As a
result, the RGB values obtained using 2 different digital cameras were highly correlated. The G value derived using
this method was highly correlated with the L* value, which is the measured colorimeter value, and nitrogen content of
nori (L*: 7=—0.865, nitrogen content: r=0.528). We converted the L* values into G values, and the G values into
nitrogen contents using regression equations. As a result, G values below 20 and nitrogen contents below 47
ug-mgDW ™! were determined to indicate discoloration of nori.

Key words: nori, color tone, Mikawa Bay
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ZD0, /) EROBRGELCNLIZEEOMHTIE
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TINHRATE) REAFEL, BURHWLR T EEEE
FHERER O ®EORT E OMBE K Z1T 5 72.
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A 135 D 5% 1 UL G R T T TH S 1 A R iR R o,
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Figure 1. Map of study area in north of Mikawa Bay (upper).
Solid circles denote the sampling stations.
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Figure 2. Illustration of photographing method of raw nori.
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Figure 3. Distribution of the RGB values in images of nori taken using Pentax Optio W90 and Canon IXY DIGITAL 820IS.
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Figure 4. Color tone relationships between images of nori obtained using Pentax and Canon digital cameras.
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Figure 5. Color tone relationships between images of nori after correction by using Pentax and Canon digital cameras.

Table 1. Correlation coefficients between digital camera method and colorimeter method and element assay.
(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)

R value (1) 1.000
G value (2)  0.931**  1.000
B value (3)  0.794**  0.919**  1.000
L* value (4) —0.809** —0.865** —0.822** 1.000
a* value (5)  0.223**%  0.428%*  0.470** —0.391** 1.000
b* value (6) 0473**%  0.615%* 0.713** —0.702** 0.135*  1.000
Nitrogen content (mgDW™") (7)  0.391**  0.528%*  0.526** —0.488** 0.632** 0.160** 1.000
Carbon content (mgDW™") ~ (8)  0.085 0.235%*  0.324** —0.109 0.462**  0.059 0.545**  1.000
Ratio of carbon to nitrogen ~ (9) —0.408** —0.511** —0.518** 0.553%* —0.502** —0.291** —0.840** —0.233**  1.000
Water content (%) (10) —0.402%* —0.457** —0.483** 0.340** —0.023  —0.508** 0.121*  0.133** —0.080 1.000
*Significant at 5% level, ** significant at 1% level.
K y=0.128x—4.137 (r=0.428,p<0.01) %%, /") BERERE &, B o (700nm) ORAE, GAE, Bfiliix255,0,0&
y p

i & Gl R K y=0.608x+35.212 (r=0.528, p<0.01)
SN,

Z =
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HEibd, 207w, /) EEROBHITRLS 251200 TH
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Figure 6. Relationships among G value and L* value (a), Nitrogen content (b), a* value (c).
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Table 2.  Worked-out G value and nitrogen content from published data.

. . . . . Discoloration Discoloration
Signs of discoloration Discoloration (Kuno and (Fujisawa et al
K i,2 K i, 2 ?
(Kotani, 2000)  (Kotani, 2000) . oouea 2007) 2000)
L* value =60 =73 =76 —
a* value — -09= -12= ~1to3
G value (worked-out from L* value) 41= 20= 15= —
Nitorogen content (worked-out from G value) 60= 47= 44= —

T 10, [FRRIZ20 DA 20, 25DA1324.7, 30D
13292, 40DBEIE3T5E ol EEL R BHIFER
EIENHTL 2 5 ODEVEA, 2F ) adr@muigaid
ZIZFAMETH -7z, 7 ) oafEcidtks, $hbb
EHRHENZ EZHET LI EDPERETH L7720, Sl

L72F V8 NVAAFICBWTIRRAMO %S ILEEZ %
TEBHEEZLNT.

AN (2000) 1, AHEOWIICBWTE ) 0BT
DOEBEARAETNT X 2B E2 S ) Ok
LKL, LMEICBWTIE 3L, a*lHicBWvwTik
—0.9 LT 2%k b oYWk, L*HICBW T LT
HEHLOMPRMEE ATIVEREL TS, T2, FLEL
HHBECTHAEZITV, 79 A8 —MHICX - T, L*HIZ
BWTIE76 L E, a*fliTId—12 L FAVRE H o f 3L 2
ThrewIHrWmEbHL (AW - I, 2007). WA
BWT, A% E2H SR IDINBEIEZIM (B
Dug- L) MEIZHY, ZOEDMMEIZ-19253Tho
EWMEEINTWDE (FEITD, 2000). ZDX)H)RIES
O XX, BAROBRPUEEE, 57, iR X -
THHREENELLLDTHAEEZONS. FHAL
IR Td 5720, FEEOHYTdH % 4 Wil I
PR LI BL ) ERIGEVCOTEZVWAEEZ LN
7o, 0o, AWHMETOMMOFIWEEEL S 212, M
OB L*E & GO G AHTIC & > TH S 7z |
(y=-0.617x+85.357) BLXUPEHEO LT TIEI RV DD,
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